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Williams, Ronald L

From: Kelliher. Joseph
Sent: Tuesday, February 20, 2001 7:33 PM
To: Anderson, Margot
Subject: RE: toycing base

sec7.doc sec.doc

Please give me your direct line.

---Original Message-
From: Anderson, Margot
Sent: Tuesday, February 20, 2001 7:18 PM
To: Kelliher, Joseph
Subject: toyong base

Joe,

Are you planning on submitting section 5 (both parts) tomorrow at 8 or 9 as well? If so. should I focus on that?

Margot
-Original Message--

From: Kelliher. Joseph
Sent: Tuesoay, FeDruary 20, 2001 5:59 PM
To: Anderson, Margot
Subject: RE: almost

---Original Message--
From: Anderson, Margot
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Sent: Tuesday, February 20, 2001 5:57 PM
To: Keiher, Joseph
Subject: almost

Joe,

I want to read for typos (working too fast) but here is the section and the regional stuff. Will take about an
hour.

Margot << File: seel 3 jk.DOC >> c File: regional effects next 6 months. doc.doc >>

2

14218
DOE015-1287



Williams, Ronald L

From: Kelliher, Joseph
Sent: Wednesday, February 21. 2001 7:55 AM
To: Anderson, Margot
Subject: RE: Unocal patent summertime gasoline prices

Jeez, end of the day would be great

-Original Message
From: Anderson, Margot
Sent: Wednesday, February 21, 2001 7:53 AM
To: Kelliher, Joseph; Kripowicz, Robert; PETTIS, LARRY
Subject RE: Unocal patent, summertime gasoline prices

Okay - I think we did something on this last year. Deadline?

--- Original Message
From: Kelliher, Joseph
Sent: Wednesday, February 21, 2001 7:23 AM
To: Kripowicz. Robert; PETTIS, LARRY
Cc: Anderson, Margot
Subject: FW: Unocal patent, summertime gasoline prices

-Original Message-
From: Robert_C._McNally@opd.eop.gov%intemet
(mailto:Robert_C._McNally@opd.eop.govl
Sent: Wednesday, February 21.2001 7:12 AM
To: Kelliher, Joseph
Cc: McSlarrow, Kyle; Andrew_D._Lundquist@ovp.eop.gov%internet;
Karen Y._Knutson@ovp.eop.gov0 /intemet
Subject: Unocal patent, summertime gasoline prices

4oe,

- Thanks.
Bob
Unocal: Gas patent won't boost prices
Tuesday. 20 February 2001 21:27 (ET)

Unocal: Gas patent won't boost prices
By HIL ANDERSON. UPI Chief Energy Correspondent

LOS ANGELES, Feb. 20 (UPI) - Unocal Corp. downplayed fears that Tuesday's
U.S. Supreme Court decision not to hear the case against the patents on its
reformulated gasoline formulas would lead to another summer of soanng
prices at the pump.

The high court decided Tuesday it would not hear an appeal from five of
Unocal's fellow oil companies and let stand a lower court ruling that
upheld
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Unocal's patents and the company's right to seek royalty payments of 5.75
cents per gallon from companies that use its formula.

The uncertainty over the Unocal case last summer was looked at by some
analysts as playing a role in the hefty nationwide spike in pump prices
that
sullied an otherwise banner year for summer vacation travel.

Unocal executives were elated at Tuesday's news from Washington. Officials
said the back royalties could produce annual royalty revenues of $75-$150
million, however they insisted that consumers would not bear the brunt.

"We believe that our patented formulations provide refiners and blenders
with a cost-effective way of meeting California and federal standards for
cleaner-burning gasoline.' said Charles R. Williamson. Unocars chief
executive officer. 'We estimate that licenses for our patents would add
less
than 1 cent per gallon to the cost of reformulated gasoline nationwide."

The patent challenge case primarily involved formulas for gasoline used
only in California, however refiners nationwide were reluctant to produce
fuel that might place them in a position to eventually be sued by Unocal.
That reluctance was accompanied by warnings that an overall shortage of RFG
could result if refiners could not find a way to blend RFG without stepping
on Unocal's toes.

Pump prices nationwide jumped last summer with the increase largely the
result of higher crude prices, although shortages of RFG drove retail
prices
in the Chicago and Milwaukee areas to $2 per gallon.

Unocal, however, said that RFG can be made with formulas that differ from
theirs, and that the gasoline covered by the five patents in question
applied to "summer' RFG gasoline that has a lower so-called Reid Vapor
Pressure - which indicates a slower rate of evaporation - and accounts
for
less than half of all RFG varieties.

Nevertheless, Williamson said that the time had come for the nation's
refiners to meet with Unocal to work out an accommodation.

'Lost in this long dispute is the simple fact that utilizing the
formulations in our cleaner-buming gasoline patents can save refiners and
consumers millions of dollars while improving air quality." he said. "We
think it's time for all of the parties to sit down and negotiate fair and
reasonable licensing agreements "

Copyright 2001 by United Press International
All rights reserved.
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Williams, Ronald L *

From: Kelliher, Joseph
Sent: Wednesday, February 21, 2001 12:32 PM
To: Anderson, Margot
Subject RE: 97%

Get together the various charts, tables, and graphs we might want to include and we can go through them later today. If I
get the submissions from the other agencies. I wilLsend to you and you can circulate and get comments. Thanks.

--- Ornal Message-
From: Anderson, Hargot
sent Wednesday, February 21, 2001 12:18 PM
To: Keliher, Joseph
Subject: RE: 97%

-- Original Message-
From: Keiher, Joseph
Sent: Wednesday, February 21, 2001 12:16 PM
To: Anderson, Margot
Subect: RE: 97%

--- Oriinal Message-
Frwn: Anderson, Margot
Sent: Wednesday, February 21, 2001 12:13 PM
To: Kelliher, Joseph
Subject: RE: 97%

--- Original Message
From: Kelliner, Joseph
Sent: Wednesday, February 21, 2001 11:57 AM
To: Anderson, Margot
Subject: RE: 97%

Do you have any comments on the consumer piece? I want to send to the WH soon.

-Original Message
From: Anderson, Margot
Sent: Wednesday, February 21, 2001 11:23 AM
To: Keliher, Joseph
Subject: 97%

Sorry, I got called away to meeting with the chief of staff (on energy
emergencies at DOE).

Margot
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Williams, Ronald L

From: Kelliher. Joseph
Sent: Wednesday, February 21, 2001 12:30 PM
To: Anderson, Margot
Subject: RE: 97%

-- wgal w nmdy m

From: Anderson, Margot
SenL Wednesday, February 21, 2001 123 AM
To: Kefliher, oseph
Subject 97%

Sorry. I got called away to meeting with the chief of staff (on energy emergencies at
DOE).

Margot
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Williams, Ronald L

From: Kelliher, Joseph
Sent Wednesday, February 21.2001 12:16 PM

To: Anderson, Margot
Subject: RE: 97%

-Original Message-
From: Anderson, Mrgot
Sent: Wednesday, February 21, 2001 12:13 PM
To: Keliher, Joseph
Subject RE: 97%

-- Original Message-
From: Kelliher, Joseph
Sent: Wednesday, February 21, 2001 11:57 AM
So: Anderson, Magot
Subject: RE: 97%

Do you have any comments on the consumer piece? I want to send to the WH soon.

-- Original Message-
Fron: Anderson. Margot
Sent: Wednesday, February 21, 2001 11:23 AM
To: Kelliher, Joseph
Subject: 97%

Sorry, I got called away to meeting with the chief of staff (on energy
emergencies at DOE).

Margot
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Wednesday, February 21,2001 11:57 AM
To: Anderson, Margot
Subject: RE: 97%

Do you have any comments on the consumer piece? I want to send to the WH soon.

-- Oginal Messae-
Frno: Anderson, Margot
Set: Wednesday, February 21, 2001 11:23 AM
To: Keniher, Joseph
Subjet: 97%

Sorry, I got called away to meeting with the chief of staff (on energy emergencies at
DOE).

Margot
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Williams, Ronald L -

From: MaryBeth Zimmerman
Sent Wednesday. February 21.2001 10:45 AM
To: Anderson, Margot
Cc: Kelliher. Joseph; Michael York/EE/DOE@DOE%HQ-NOTES
Subject: A major typo in the renewables NEP submission to Margot

.......-.. Forwarded by Lawrence Mansueti/EE/DOE on 02/21/2001
08:42 AM .... --..--........
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Wiilliams,Ronald . .L .. ..- ..

From: Kelliher, Joseph
Sent: Wednesday, February 21, 2001 1:24 PM
To: Anderson, Margot
Subject: NEP pieces

sec2.2.bOC sec3.2.doc sec6.1.doc sec7.doc

sec8.doc secreg.doc
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Williams, Ronald L

From: PETTIS, LARRY
Sent: Wednesday, February 21, 2001 6:39 PM
To: Anderson, Margot
Subject: RE: NEP pieces

Margo,
I'm getting two people to do a fact check on this so we have two set of eyes
on
this. Will let you know of any changes needed and highlight any data which
we
can't confirm.

Deadline???

-Original Message
From: Margot Andersonat_HQ-EXCH at X400PO
Sent: Wednesday, February 21, 2001 1:37 PM
To: Pettis, Larry
Subject: FW: NEP pieces

Larry.

Margot

-Original Message-
From: Kelliher, Joseph
Sent: Wednesday, February 21, 2001 1:24 PM
To: Anderson. Margot
Subject: NEP pieces
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Williams, Ronald L ) A

From: Kelliher, Joseph
Sent: Wednesday, February 21,2001 5:47 PM
To: Anderson, Margot
Subject: FW: SECTION 10

02-15-2001-- NEP6
Outline St...

-Original Message
From: Gallogly, Stephen J [mailto:GalioglySJ@state.gov]
Sent: Wednesday, February 21.2001 4:19 PM
To: Kelliher. Joseph
Subject: SECTION 10

<<02-15-2001 - NEPG Outline Study EXPANSION.doc> Per today's discussion
for wider circulation and comment within DOE. thanks steve
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Williams, Ronald L

From: Kelliher, Joseph
Sent Wednesday. February 21. 2001 5:47 PM
To: Anderson, Margot
Subject: agency submissions
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Williams, Ronald L

From: PETTIS, LARRY
Sent: Wednesday. February 21. 2001 8:12 PM
To: Anderson. Margot
Cc: KYDES, ANDY; SKINNER, BILL
Subject: RE: NEP pieces

Well definitely get this to you by C.O.B tomorrow.

-Original Message-
From: Margot Anderson_atHQ-EXCH at X400PO
Sent: Wednesday. February 21,2001 4:03 PM
To: Pettis, Larry
Subject: RE: NEP pieces

Lany,

Thanks much. The final drop dead would be Friday (when the stuff goes to the
Pres.) tomorrow COB woudl be nice. Any possibility?

Margot

-Original Message-
From: PETTIS, LARRY
Sent: Wednesday, February 21. 2001 6:39 PM
To: Anderson, Margot
Subject RE: NEP pieces

Margo.
I'm getting two people to do a fact check on this so we have two set of eyes

on
this. Will let you know of any changes needed and highlight any data which
we
cant confirm.

Deadline???

-Original Message-
From: Margot Anderson_at_HO-EXCH at X400PO
Sent: Wednesday. February 21. 2001 1:37 PM
To: Pettis. Larry
Subject: FW: NEP pieces

Larry,

Margot

-Original Message-
From: Kelliher, Joseph
Sent: Wednesday. February 21, 2001 1:24 PM
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To: Anderson, Margot
Subject NEP pieces 'x

2
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Williams, Ronald L

From: Braitsch, Jay
Sent: Thursday. February 22. 2001 9:43 AM
To: Anderson, Margot
Subject: RE: NEP news

-Original Message--
From: Anderson, Margot
Sent Wednesday, February 21, 2001 7:35 PM
To: Cook, Trevor Scalngi, Paula; PE'TIS, LARRY; KENDELL, JAMES, Zimmerman, MaryBeth; Sullivan, John; jlstierbpa.go;

Kripowia, Robert; Haspel, Abe; Magwood. William; 'jkster@bpa.gov'; Whaey, Michael; Braltsch, Jay; Conti, John; Carter,
Douglas; KYDES, ANDY; Pumpnrey, Davi; Mart, James

Cc: Keliher, 3oseph
ubject: NEP news

All,

Margot
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Williams, Ronald L .

From: Kelliher, Joseph
Sent: Thursday, February 22. 2001 8:39 AM
To: Anderson, Margot
Subject: RE: NEP news

Should work

-Oriinal Message-
From: Anderson, Margot
Sent Thursday, Feruary 22, 2001 8:37 AM
To: Kelliher, Joseh
Subject: RE: NEP news

-Original Message-
From: Kelliher, Joseph
Sent: Thursday, February 22, 2001 8:34 AM
To: Anderson, Margot
Subject: RE: NEP news

Also. we have to footnote all our numbers in Ch 1 and 2. How have we done this in the past? I assume footnotes
limited to numbers. Do we have to include pinpoints (page numbers) or can we say upfront the source for all
numbers if AEO unless otherwise specified?

---Original Message
From: Anderson, Margot
Sent: Wednesday, February 21, 2001 7:35 PM
To: Cook, Trevor; Scalingi, Paula; PETTIS. LARRY; KENDELL, JAMES; Zimmernan, MaryBett; Sullivan, John; rkstier@bpa.gov;

Kripowia, Robert; Haspel, Abe; Magwood, Wiliam; 'ksber@bpa.gov`; Whattey, Michael; Braltsch, Jay; Conti, John;
Carter, Douglas; KYDES, ANDY; Pumphrey, David; Hart, James

Cc: Kelliher, Joseph
Subject: NEP news

All.

Margot

14288
DOE015-1357



Williams, Ronald L C

From: Kelliher, Joseph
Sent Thursday, February 22, 2001 8:34 AM
To: Anderson, Margot
Subject: RE: NEP news

Also, we have to footnote all our numbers in Ch 1 and 2. How have we done this in the past? I assume footnotes limited
to numbers. Do we have to include pinpoints (page numbers) or can we say upfront the source for all numbers if AEO
unless otherwise specified?

-- Origna MSessage-
From: Anderson, Margot
Sent: Wednesday, Febuary 21 2001 7:35 PM
To: Cook, Trevor; Scafingi, Paula; PETIS, LARRY; KENDELL, AMES; Zimmerman, Maryett; Sullivan, John; kstersbpa.gov;

KripowiQ, Robert; Haspel, Abe; Magwood, Wiliam; 'jkerbpa.gov; Whattey, Midhael; Braitsch, Jay; Con, John; Carter,
Douglas; KYDES, ANDY; Pumphrey, David; Hart, James

Cc: Keliher, oseph
Subect: NEP news

All,

Margot
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Williams, Ronald L

From: PETTIS, LARRY
Sent: Thursday. February 22. 2001 12:35 PM
To: Anderson. Margot
Subject: RE: NEP pieces

-Original Message
From: Margot AndersonatHQ-EXCH at X400PO
Sent Thursday, February 22. 2001 8:40 AM
To: Pettis, Larry
Subject RE: NEP pieces

Oh, Larry. don't kill me. We need sources for any info you are fact checking.

Just got the word.

Margot

-Original Message-
From: PETTIS, LARRY
Sent: Wednesday, February 21.2001 8:12 PM
To: Anderson. Margot
Cc: KYDES, ANDY; SKINNER, BILL
Subject: RE: NEP pieces

We'll definitely get this to you by C.O.B tomorrow.

-Original Message-
From: Margot Anderson_atHQ-EXCH at X400PO
Sent: Wednesday, February 21, 2001 4:03 PM
To: Pettis, Larry
Subject RE: NEP pieces

Larry,

Thanks much. The final drop dead would be Friday (when the stuff goes to the
Pres.) tomorrow COB woudl be nice. Any possibility?

Margot

-Original Message-
From: PETTIS, LARRY
Sent: Wednesday, February 21.2001 6:39 PM
To: Anderson, Margot
Subject: RE: NEP pieces

Margo.
I'm getting two people to do a fact check on this so we have two set of eyes

on
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this. Will let you know of any changes needed and highlight any data which
we
can't confirm.

Deadline???

-Original Message-
From: Margot Anderson at HQ-EXCH at X400PO
Sent: Wednesday, February 21, 2001 1:37 PM
To: Pettis, Larry
Subject: FW: NEP pieces

Larry,

Margot

-Original Message-
From: Kelliher, Joseph
Sent Wednesday, February 21,2001 1:24 PM
To: Anderson, Margot
Subject NEP pieces

2
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Williams Ronald L iL . '-_

From: Carter, Douglas
Sont: Thursday, February 22. 2001 1:06 PM
To: Anderson, Margot
Cc: Rudins, George; Kripowicz. Robert; Braitsch, Jay
Subject: RE: NEP news- Comments

Margot -

Attached are comments on Chapter 4 (Environment), for your consideration.

Doug Carter

on ch4.doc
Cmts on ch4.doc

-original Message-
From: Anderson, Margot
Sant: Wednesday, February 21, 2001 7:35 PM
To: Cook, Trevor; Scalingi, Paula; PETTIS, LARRY; KENDELL, JAMES; Zimmerman, MaryBeth; Sullivan, John; 'jksberbpa.gov;

Kripowicz, Robert; Haspel, Abe; Magwood, Wiliam; 'kstier®bpa.gov; WhaUey, Michad; Braitsch, Jay; Conti, John; Carter,
Douglas; KYDES, ANDY; Pumphrey, David; Hart, James

Cc Kelliher, Joseph
Subject: NEP news

All,

Margot
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Williams, Ronald L

From: KONDIS. PAUL
Sent: Thursday, February 22.2001 6:14 PM
To: Anderson, Margot
Subject The first three changes

NEP2.PPT
i.e.. the quick ones:

(I am assuming that what we sent earlier was a Powerpoint file.)
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Williams, Ronald L

From: Cook, Trevor
Sent: Thursday, February 22, 2001 3:06 PM
To: Anderson, Margot
Subject NE Comments on chapters 4. 5, 10

that's all folks.

Trev.

----Ongal Message-
From: Anerson, Margot
Sent Wednesday, February 21, 2001 7:35 PM
To: Cook, Trevor; Scahngi, Paula; PEmTTS, LARRY; KENDELL. JAMES; Zimmerman, MaryBeth; Sullivan, John; 'jktsteribpa.go';

Kripowicz Rober; Haspel, Abe: Magwood. Wiliam; 'jstierObpa.go'; Whatley, Midcae; Braltso, Jay; Conti, John; Carter,
Douglas; KYDES, ANDY; Pumphrey, Davd; hart, James

Cc: Kelliher, Joseph
Subject: NEP news

All.
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Margot

2
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Williams, Ronald L; )Wifiiams, Ronald L

From: Braitsch, Jay
Sent: Thursday, February 22.2001 3:33 PM
To: Anderson, Margot
Subject: RE: NEP news

-- Original Message
From: Anderson, Margot
Snt: Thursday, February 22, 2001 3:15 PM
To: Cook, Trevor; Sclingi, Paula; PETTIS, LARRY; KENDELL, IAMES; Zimrmenrm, Miaryeth; Sulivan, John; 'jkstqbpa.gW;

Kripowi., Robert; Haspel, Abe; Magwood, William; 'kser@bpa.gov'; Whatey, Michael; Braitsch, Jay; Conti, ohn; Cater,
Douglas; KYDES, ANDY; Pumphrey, David; Hart, James

Cc Kelliher, Joseph
Subject: RE: NEP news

Can I get a sense of who is going to provide comments by the end of the day on these three chapters? I have NE's
(thanks, Trevor) and know EE will comment. Anyone else?

-- Original Message
From: Anderson, Margot
Sent Wednesday, February 21, 2001 7:35 PM
To: Cook, Trevor; Scalingi, Paula; PETTIS, LARRY; KENDELL. JAMES; Zimmerman, MaryBeth; Sullivan, John; )ksler@bpa.gov;

Kripowicz, Robert; Haspel. Abe; Magwood, WiUlam; 'jksberObpa.goV; Whatley, Michael; Bratsch, Jay; Cont, John;
Carter, Douglas; KYDES, ANDY; Pumphrey, David; Hart, James

Cc: Kelliher, Joseph
Subject: NEP news

All.

Margol
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Witliams, Ronald L

From: Carter, Douglas
Sent: Thursday. February 22. 2001 4:04 PM
To: Anderson, Margot
Subject: NEP, re "anyone else'

Margot -

I saw no acknowledgement on this so I'm resending.

-Original Message-
From: Carter, Douglas
Sent: Thursday, February 22, 2001 1:06 PM
To: Anderson, Margot
Cc: Rudins, George; Kripowicz, Robert; Braitsch, Jay
Subect: NEP, re 'anyone ese

Margot -

Attached are comments on Chapter 4 (Environment). for your consideration.

Doug Carter

Cmts on ch4.doc

-Original Message
From: Anderson, Margot
Seot: Wednesday, February 21, 2001 7:35 PM
To: Cookl Trevor; Scalingi, Paula; PETTIS. LARRY; KENDELL, JAMES; Zimmerman, MaryBeth; Sllivan, John; 'Jlstierbpa.gcv;

Kripowic, Robert; aspel, Abe; Magwood, Wdliam; jkster@bpa.gov; Whatey, Midael; raltsch, lay; Conti, John; Carter,
Douglas; KYDES, ANDY; Pumphrey, David; Hart, James

Cc: Kelliher. Joseph
Subject: NEP news

All,

Margot
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Thursday, February 22.2001 6:05 PM
To: Anderson, Margot
Subject: USDA Comments

Sensitivity: Personal

ogcomments.wpd
Attached are USDA comments. I got a fax from Treasury, and I will make a copy for you.

-Original Message
From: Joseph Glauber [mailto:Joseph.Glauber@usda.gov]
Sent Thursday. February 22, 2001 5:45 PM
To: Kelliher, Joseph; andrewD._Lundquist@ovp.eop.gov%intemet;
Karen_Y._Knutson@ovp.eop.gov%intemet
Cc: Keith.Collins@usda.gov%/intemet
Subject Comments attached on interim report.
Sensitivity: Personal

Comments attached on interim report.

Joe Glauber
Office of the Chief Economist
U.S. Department of Agriculture
Room 112A Whitten Building
1400 Independence Ave., SW
Washington, DC 20250-3810
tel 202 720-6185
fax 202 690-4915
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Williams, Ronald L I ¶ )

From: Kelliher. Joseph
Sent: Thursday, February 22.2001 5:52 PM
To: Anderson. Margot
Subject: propane

I
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Williams, Ronald L

From: Carter, Douglas
Sent: Thursday, February 22, 2001 10:46 AM
To: Anderson, Margot
Subject RE: NEP news

Margot -

Doug

-Oiginal Message-
From: Anderson, Margot
Sent: Wednesday, February 21, 2001 7:35 PM
To: Cook, Trevor; Scalingi, Paula; PETTlS, LARRY; KENDELL. 1AMES; Zimmenman, Mary/eth; Sullivan, John; 'tiaerQbpaO.ov';

Kripriz, Robert; Hapel, Abe; Magwood. Wlliam; )rsltiebpa.gov'; W ley. Hict; Braltsch, Jay; Contl, ohn; Carter,
Douglas; KYDES, ANDY; Pumphrey, Davi; Hart, James

Cc: Kelliher, Joseph
Subject: NEP news

All,

Margot
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Williams, Ronald L

From: Darrell Beschen
Sent: Thursday, February 22, 2001 5:46 PM
To: Anderson, Margot
Cc: Zimmerman. MaryBeth; York. Michael; Joel Rubin@DOE%HQ-NOTES;

darrell.beschen@ee.doe.gov@DOE%HQ-NOTES
Subject: comments on the non EERE chapters

Comments on chapter 10 Chapter (New 5) chapter (new 4) health and
nation-. Comments_Econo... env... these have not been vetted in our office

but have the benefit of at least one of the
cc persons insights.....
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Williams, Ronald L

From: Carter, Douglas
Sent: Thursday, February 22.2001 5:03 PM
To: Anderson, Margot
Cc: Braitsch, Jay; Kripowicz. Robert
Subject: RE: NEP news

Margot -

One more from FE (sorry).

Doug

-- Original Message-
From: Anderson, Margot
Sent: Wednesday, Feruary 21, 2001 7:35 PM
To: Cook, Trevor, Scalingi, Paula; PETTIS, LARRY; KENDELL, 3AMES; immerman, MaryBeth; Sullivan, 3ohn; ,Jtierbpa.gov;

Kripowia, Robrt; Haspel, Abe; Magwood, Wiliam; 'kstier@bpa.gov; Whatley, Midael; BraWteh, Jay; Coti, John; Carter,
Douglas; KYDES, ANDY; Pumphrey, Davd; Hart, James

Cc: Kelliher, Josebh
Subject: NEP news

All,

Margot
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Williams, Ronald L

From: Braitsch, Jay
Sent: Thursday, February 22, 2001 4:26 PM
To: Anderson, Margot
Cc: Carter, Douglas
Subject: RE: NEP news
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-Original Message-
From: Anderson, Margot
Sent: Thursday, February 22, 2001 333 PM
To: Braitsch, lay
Subject: RE: NEP news

Yes, got Doug's stuff. Sorry for not checking. I think you are right

-Original Message-
From: Braltsc, Jay
Sent: Thursday, February 22, 2001 3:33 PM
To: Anderson, Margot
Sublect: RE: NEP news

-Original Message-
From: Anderson, Margot
Sent: Thursday, February 22, 2001 3:15 PM
To: Cook, Trevor; Scalingi, Paula; PETTIS, LARRY; KENDELL, JAMES; Zimmerman, MaryBeth; Sullivan, John; 'kstierpa.goW;

Kripowic, Robert; Haspel, Abe; Magwood, William; 'Jktierbpagov; Whatey, Mkihae; Braitsch, Jay; Cont, John;
Carter, Douglas; KYDES, ANDY; Pumphrey, David; Hart, James

Cc: Kelliher, Joseph
Subject: RE: NEP news

-Original Message--
From: Anderson, Margot
Sent: Wednesday, February 21, 2001 7:35 PM
To: Cook, Trevor; Scalngi, Paula; PETTIS, LARRY; KENDELL, JAMES; Zimmerman, MaryBeth; Sullivan, John;

'jkstier)bpa.gov'; Knpowic, Robert; laspel, Abe; Magwood, William; 'jkstierbpa.gov; Whatley, Michael;
Braitsch, Jay; Conti, John; Carter, Douglas; KYDES, ANDY; Pumhrey, David; Hart, James

Cc: Kelliher, Joseph
Subject: NEP news

All.

2
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Margot

3

14318
DOE015-1387



Williams, Ronald L

From: Vemet, Jean
Sent: Thursday, February 22. 2001 4:17 PM
To: Anderson, Margot
Cc: Confi. John
Subject: Comments on Chapter 4

Importance: High

Margot.

Directly to you per John's request

Jean
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Williams, Ronald L

From: Kelliher. Joseph
Sent: Thursday, February 22. 2001 6:23 PM
To: Anderson, Margot
Subject: meetings

I want to make sure you know about the two meetings I hope you can attend. First, tomorrow from 10 to whenever to go
through chapters 1, 2, and regional. Second. Monday from 11 to 12:30. Originally. I told you Monday, then it was moved
to Tuesday. then moved back. I don't think I told you about the last change. I am assuming you will attend both.
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Williams, Ronald L

From: KONDIS, PAUL
Sent: Thursday. February 22. 2001 10:01 PM
To: Anderson, Margot
Subject: RE: The first three changes

NFPp prT
Sure!

I apologize again, and I hope that I haven't set your schedule back very
much.

-Original Message--
From: Margot Andersonat_HQ-EXCH at X400PO
Sent: Thursday, February 22, 2001 5:25 PM
To: Kondis. Paul
Subject: RE: The first three changes

Paul,

Any chance for tomorrow?

Margot

-Original Message
From: KONDIS, PAUL
Sent: Thursday, February 22. 2001 7:26 PM
To: Anderson. Margot
Subject: RE: The first three changes

I must apologize at this point. because I haven't been able to start on the
other three graphs at this point, and I'm not sure when I will be able to.

-Original Message-
From: Margot AndersonatHQ-EXCH at X400PO
Sent: Thursday, February 22,2001 4:09 PM
To: Kondis. Paul
Subject: RE: The first three changes

Thanks, they look good.

-Original Message-
From: KONDIS. PAUL
Sent: Thursday, February 22.2001 6:14 PM
To: Anderson, Margot
Subject: The first three changes

I
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i.e., the quick ones:

(I am assuming that what we sent earlier was a Powerpoint file.)

2

14322
DOE01S-1391



Williams, Ronald L

From: Slier. Jeffrey K - KN-DC [kstier@bpa.gov]
Sent: Friday, February 23, 2001 9:21 AM
To: Anderson, Margot
Subject: RE: Revised regional

Margot - I've been out west and just got back. Is this done or is there
still time to add comments?

-Original Message
From: Anderson, Margot [mailto:MargotAnderson@hq.doe.gov]
Sent: Monday, February 19, 2001 12:44 PM
To: Scalingi, Paula; Cook, Trevor; Kripowicz, Robert; Zimmerman,
MaryBeth; Sullivan, John; PETTIS, LARRY; KENDELL. JAMES;
'jkstier@bpa.gov'
Cc: Kelliher, Joseph
Subject: Revised regional

All.

I took another stab at the regional piece. Comments and additions, please.
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Williams, Ronald L

From: Terry, Tracy
Sent: Friday, February 23, 2001 10:20 AM
To: Anderson, Margot
Cc: , Conti John
Subject

--Oriiral Message-
From: Grahame, Thomas
Sent: Wednesday, January 31, 2001 11:11 AM
To: HUTZIER, MARY; BEAMON, 3OSEPH; Conti, John; Terry, Tracy KYDES, ANDY
Cc Caer, Douglas
Subted CERA dam for CA kwh growth - some progress made

Tom G

l

14332
DOE015-1401



Williams, Ronald L

From: Terry, Tracy
Sent: Friday. February 23, 2001 10:39 AM
To: Anderson, Margot
Cc: Conti, John
Subject: CERA data on CA - more info

Tracy
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Williams, Ronald L

From: Cook, Trevor
Sent: Friday. February 23. 2001 1128 AM
To: Anderson, Margot
Subject: Any news on NEP for today?

Hiya Margo,

Just wondering if you've heard anything.

FYI, all next week I have Mr. Mom duty and will not be able to make it to Forestal until 11:30 am... I would
appreciate it if you could schedule any meetings to 11:30 am or later.

My aupair girl is on vacation so my job is to get the kids to school and my wife's job is to leave work early to pick
them up. So I can stay late, but I just cant get here until 11:30.

Trev.

1
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Williams, Ronald L

From: Cook, Trevor
Sent: Friday, February 23, 2001 3:04 PM
To: Anderson, Margot
Cc: Magwood, William
Subject: comments on chapter 9 "Infrastructure Investment, Integrity, and Safety"
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Williams, Ronald L

From: Stier, Jeffrey K - KN-DC [jkstier@bpa.gov)
Sent: Friday, February 23, 2001 3:43 PM
To: Anderson, Margot
Subject: FW: Revised regional

-- Original Message--
From: Anderson, Margot [mailto:Margot.Anderson@hq.doe.gov]
Sent Monday, February 19, 2001 12:44 PM
To: Scalingi, Paula; Cook, Trevor; Kripowicz, Robert; Zimmerman,
Mar/Beth; Sullivan, John; PETTIS, LARRY: KENDELL, JAMES;
'jkstier@bpa.gov'
Cc: Kelliher, Joseph
Subject: Revised regional

All,
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Williams, Ronald L

From: Terry, Tracy
Sent: Friday, February 23, 2001 4:02 PM
To: Anderson, Margot
Cc: Conti, John
Subject: CERA Electricity data
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Williams, Ronald L

Fror: McManus, Matthew T (McManusMT@state.gov]
Sent: Friday, February 23, 2001 5:28 PM
To: Kelliher, Joseph; Anderson, Margot; 'Dina Ellis Treasury'
Cc: 'Karen Knutson at OVP'; 'Andrew Lundquist, OVP'
Subject: State Comments

State Comments_.doc
<State Comments .doc>

14340
DOE017-1436



Williams, Ronald L

From: Terry, Tracy
Sent: Friday, February 23, 2001 5:26 PM
To: Anderson, Margot
Cc: Conti, John
Subject: NEP graphs - elec

elec grophs.ppt
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Page I of 1

Margot, Jeremy asked me to get you our comments with our numbers footnoted. It is attached, however, this is
not complete because some of the key folks were not available this afternoon. Therefore, I'll have to get you the
rest (there aren't many more) on Monday morning. Ellen

fle:/IC:\WINDOWS'TEMP\tmp.hlm 7'r16 4350
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Williams, Ronald L

From: Symons.Jeremy@epamail.epa gov%intemet iSymons.Jeremy@epamail.epa.gov]
Sent: Monday, March 05, 2001 11:18 AM
To: Anderson, Margot
Subject: RE: EPA footnoted

Hi Margot-

Do you have an electronic copy of Chapter 8. It would help us provide
more specific redline/strikeout like you requested for the interim report
chapters.

Thanks.

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

"Anderson, Margot" <Margot.Anderson@hq doe.gov>
02/23/2001 05:54 PM

To: Ellen Brown/DC/USEPAIUS@EPA
cc: Jeremy Symons/DC/USEPA/US@EPA
Subiect: RE: EPA footnoted

Thanks.

-- Origina! ,Message-----
From: Brown.Ellen@epamail.epa.gov%internet
[mailto:Brown.Ellen@epamail.epa.gov]
Sent: Friday, February 23, 2001 5:41 PM
To: Anderson, Margot
Cc: Symons.Jeremy@epamail.epa.gov%;nternet
Subject: EPA footnoted

trnp.htm
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rage I o01

Hi Margot --

Do you have an electronic copy of Chapter 8. It would help us provide more specific redline/strikeout like you
requested for the interim report chapters.

Thanks.

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

'Anderson, Margot- <Margot.Anderson@hq.doe.gov>
To: Ellen Brown/DC/USEPA/US@EPA

cc; Jeremy Symons/DC/USEPA/US@EPA
02/23/2001 05:54 PM Subec : EPA footnotedSubiect: RE: EPA footnoted

----- Original Message----
From: Brown. Ellen~epamail. epa. govinternet
[mailto:Brown. Elleneepamail. epa.gov]
Sent: Friday, February 23, 2001 5:41 PM
To: Anderson, Margot
Cc: Symons .Jeremry@epamail. epa .govinternet
Subject: EPA footnoted

file://C \WINDOWS\TEMP\tmp.htm 7t4359
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Williams, Ronald L

From: MaryBeth Zimmerman
Sent: Friday, February 23, 2001 6:16 PM
To: Kelliher, Joseph
Cc: Anderson, Margot; Haspel, Abe; Sullivan, John
Subject: Draft renewables

14360
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 10:53 AM
To: Anderson, Margot
Subject: RE: comments on regional

Thanks. I am working on the reorganization Andrew suggested, building on the version you emailed me Friday night. I
will let you know when I am done, which may be less than 2 hours. Then we have to figure out how to proceed from
there.

---Original Message--
From: Anderson, Margot
Sent: Sunday, February 25, 2001 10:18 AM
To: Kelliher, Joseph
Subject: comments on regional
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Wflliams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 10:59 AM
To: Anderson, Margot
Subject: regional information

tmp.htm Sum 2001 preliminary - )
assessmen...

-Original Message-
From: Dave Nevius [mr'ilto:dave.nevius@nerc.com]
Sent: Thursday, February 22, 2001 2:11 PM
To: Kelliher, Joseph
Cc: Conti, John; lstuntz@sdsatty.com%intemet;
tou.leffler@nerc.com%intemet; mike.gent@nerc.com%internet;
dcook@nerc.com%intemet; timg@nerc.com%intemet
Subject: Fwd: FW: White House National Energy Policy Development Group(
NEPDG)

Joe
One of our folks (Lou Leffler - another PSE&G alumni) got the inquiry below
from a Jerry Swiggett of GIS Enterprises. (I think Jerry knows Lou from
when Jerry consulted for SAIC - they were doing some work together on
Critical Infrastructure Protection stuff.)

a kind of info Jerry is asking for, on behalf of Andrew and the NEPDG, is
_xactly what we want to come talk with you about. In fact, we've already
put together a preliminary assessment of Summer 2001 (attached), which we
made available to Kyle McSlarrow. We will not have final projections of
summer conditions until late March, but this is our best (not for
attribution) assessment of expected conditions.

Of course, we are already underway with our 10-year assessment as well,
which gets into more detail about key issues affecting reliability. Last
year's 2000-2009 Reliability Assessment is on our web site. John Conti of
DOE staff has been working with our Reliability Assessment Subcommittee for
the past several years and is well versed on the issues and the
projections. I think he was invited up to brief the Secretary the other
day. Not sure if you were involved.

Bottom line is we would really like to come down and visit as soon as you
are clear of your budget work. Let me know when you think that will be and
what kinds of things you'd like to hear about from us. I see from Mr.
Swiggett's letter that you may be looking for information about technology
solutions, line losses (not sure why) and generally things that could be
done quickly, by Executive Order. (Too bad the President can't make
reliability standards enforceable by Executive Order.) Let me know what you
need and we will do our very best to provide it.

Also, do you recommend we funnel information through Mr. Swiggett or deal
directly with you?

w you're busy. Hope you're having fun. Hope to talk with you soon.

-. e
(609) 452-8060 work
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(6Q9).915-3062 cell ( ) ( ^
home (p b

>From: "Michehl R. Gent" <mgent@nerc.com>
>To: "David R. Nevius" <dave.nevius@nerc.com>
>Subject: FW: White House National Energy Policy Development Group(NEPDG)
>Date: Thu, 22 Feb 2001 13:11:42 -0500
>X-Mailer: Microsoft Outlook IMO, Build 9.0.2416 (9.0.2911.0)
>Importance: Normal
>

>-Original Message-
>From: Lou Leffler [mailto:lou.leffler@nerc.com]
>Sent: Thursday, February 22, 2001 10:59 AM
>To: Gene; Lou; Mike G
>Subject: FW: White House National Energy Policy Development Group(NEPDG)
>

>22 Feb 01
>Mike and Gene,
>

>Jerry Swiggett was a contact from SAIC about a year ago. I don't know what
>NEPDG is, other that the name: White House National Energy Policy
>Development Group. Do we want to know any more about this?

>
>lou.

>-Original Message-
-rom: Jerry Swiggett [mailto:gisent@ix.netcom.coml

ant: Wednesday, February 21, 2001 14:54
(o: Leffler, Lou

>Subject: White House National Energy Policy Development Group(NEPDG)

>Lou,
>

> have gotten involved with Vice President Dick Cheney's NEPDG from the
>perspective of assisting Andrew Lundquist (NEPDG Director) secure some
>factual information and data on critical power issues. One of the most
>pressing issues, as you are well aware, is the capacity and reliability of
>the domestic elctric power transmission grid. The NEPDG will be developing
>both a "snapshot" of the current energy situation and a longer term report
>on things that can make a positive difference.
>

>1 have taken the liberty of bringing you to Lundquist's attention as a
>nationally recognized expert in the power grid area. Lundquist is open to
>receiving a brief white paper (2-4 pages) from you on current grid
>limitations and weaknessess but more importantly, on what steps can be
>taken over the next year or two to improve the grid performance. He is
>very interested in factual data on power loss over distances, technologies
>like superconducting transmission systems or other more realistic
>enhancements or regulatory mods that the President can enact through
>Executive Orders.
>

>If you are possibly interested in responding to this invitation please let
>me know and I will work with you to get your ideas and data properly

nitted.

-pe all is well with you and NERC.

2
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>Jerry
> '- -- .

>Gerald E. Swiggett
>President
>GIS Enterprises, Inc.
>8403 Arlington Blvd., Ste. 100
>Fairfax, VA 22031
>(703)876-6800/0515 fax (
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Joe
One of our folks (Lou Leffler - another PSE&G alumni) got the inquiry below from a Jerry Swiggen of GIS Enterprises.
(I think Jerry knows Lou from when Jerry consulted for SAIC - they were doing some work together on Critical
Infrastructure Protection stuff.)

The kind of info Jerry is asking for, on behalf of Andrew and the NEPDG, is exactly what we want to come talk with you
about. In fact, we've already put together a preliminary assessment of Summer 2001 (attached), which we made available
to Kyle McSlarrow. We will not have final projections of summer conditions until late March, but this is-our best (not for
attribution) assessment of expected conditions.

Of course, we are already underway with our I 0-year assessment as well, which gets into more detail about key issues
affecting reliability. Last year's 2000-2009 Reliabilirv Assessment is on our web site. John Conti of DOE staff has been
working with our Reliability Assessment Subcommittee for the past several years and is well versed on the issues and the
projections. I think he was invited up to brief the Secretary the other day. Not sure if you were involved.

Bottom line is we would really like to come down and visit as soon as you are clear of your budget work. Let me know
when you think that will be and what kinds of things you'd like to hear-about from us. I see from Mr. Swiggett's letter-
that you may be looking for information about technology solutions, line losses (not sure why) and generally things that
could be done quickly, by Executive Order. (Too bad the President can't make reliability standards enforceable by
Executive Order.) Let me know what you need and we will do our very best to provide it.

Also, do you recommend we funnel information through Mr. Swiggett or deal directly with you?

I know you're busy. Hope you're having fun. Hope to talk with you soon.

Dave
(609) 452-8060 work ,

C.

From: "Michehl R. Gent" <mgentanerc.com>
To: "David R. Nevius" <dave.neviusanerc.com>
Subject: FW: White House National Energy Policy Development Group(NEPDG)
Date: Thu, 22 Feb 2001 13:11:42 -0500
X-Mailer: Microsoft Outlook IMO. Build 9.0.2416 (9.0.2911.0)
Importance: Normal

-----Original Message-----
From: Lou Leffler [mailto:lou.leffleru nerc.com]
Sent: Thursday. February 22. 2001 10:59 AM
To: Gene; Lou: Mike G
Subject: FW: White House National Energy Policy Development Group(NEPDG)

22 Feb 01
Mike and Gene.

Jerry Swiggett was a contact from SAIC about a year ago. I don't know what
NEPDG is, other that the name: White House National Energy Policy
Development Group. Do we want to know any more about this?

lou.

--- Original Message----
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Page 2 of2 .

From: Jerry Swiggert ,
Sent: Wednesday, February 21, 2001 14:54
To: Leffler, Lou
Subject: White House National Energy Policy Development Group(NEPDG)

Lou,

I have gotten involved with Vice President Dick Cheney's NEPDG from the
perspective of assisting Andrew Lundquist (NEPDG Director) secure some
factual information and data on critical power issues. One of the most
pressing issues, as you are well aware, is the capacity and reliability of
the domestic elctric power transmission grid. The NEPDG will be developing
both a "snapshot" of the current energy situation and a longer term report
on things that can make a positive difference.

I have taken the liberty of bringing you to Lundquist's attention as a
nationally recognized expert in the power grid area. Lundquist is open to
receiving a brief white paper (2-4 pages) from you-on current grid
limitations and weaknessess but more importantly. on what steps can be
taken over the nextyear or two to improve the grid performance. He is
very interested in factual data on power loss over distances, technologies
like superconducting transmission systems or other more realistic
enhancements or regulatory mods that the President can enact through
Executive Orders.

If you are possibly interested in responding to this invitation please let
me know and I will work with you to get your ideas and data properly
submined.

Hope all is well with you and'NERC '

Jerry

Gerald E. Swiggen
President
GIS Enterprises, Inc.
8403 Arlington Blvd., Ste. 100
Fairfax, VA 22031 i
(703)876-6800/0515 fax

file://C:\WrNDOWS\TEMP\rmp-htm /44372
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From: Jerry Swiggett [mailto:gisent(aix.netcom.com]
Sent: Wednesday, February 21. 2001 14:54
To: Leffler, Lou
Subject: White House National Energy Policy Development Group(NEPDG)

Hope all is well with you and NERC.

Jerry

Gerald E. Swiggett
President
G1S Enterprises, Inc.
8403 Arlington Blvd., Ste. i00
Fairfax, VA 22031
(703)876-6800/0515 fax
(703)244-0125 cell

file://C:\WINDOWS\TEMP\trnp.htm 144372
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Preliminary Assessment of
Summer 2001 Electricity Supply Conditions
February 5, 2001

NERC publishes (May and November) seasonal assessments of the reliability of bulk
electricity supply in North America. The Summer 2001 assessment will be published
May 15. It will be based on updated supply and demand projections.

The information in this preliminary assessment relies on preliminary informati' a and
judgment, and is subject to change when the updated projections come in. As a result,
nothing in this report should be publicly attributed to NERC. Also, as a general caveai on
any assessment like this, even those areas that are expected to have adequate generation
and transmission for the coming summer could experience problems if extraordinary
weather or equipment outages occur.

The primary areas of concern for Summer 2001, as we see them now, are:

California and the Pacific Northwest

The California Independent System Operator (CAL-ISO) indicated in November 2000
that 2001 Summer demands could exceed available resources at the time of peak by 253
MW (mild temps) to 4,152 MW (hot temps). These projections include imports of 4,500
MW from outside the ISO, 1.421 MW of new generation, continued operation of CAL-
ISO's 44,050 MW of existing generation (except for any generator maintenance outages
and deratings due to low water conditions at hydro facilities), and a provision for required
operating reserves. (Interruptible demands have not be subtracted from the demand
forecast, but that may be academic since all of the hours of interruption allowed under
these contracts were used up during the month of January.)

In the northern pan of the state. hydro-powered electric generators will be limited by low
water levels, as will imports from the Pacific Northwest.

California has an internal transmission constraint that limits how much power can be
moved from the southern to northern portions of the state. Therefore, most of the
reliability problems are expected to occur in northern California.

The Pacific Northwest is also heavily dependent upon hydro-powered electric generation.
Stream flows and reservoir levels are at critically low levels. The key hydro indicator in
the Northwest is runoff at the Dalles dam on the Columbia River. Current flow is about
65% of normal, and this will be the 4 'h worst year on record unless they get heavy spring
rains. The Pacific Northwest should be able to meet its own customer demand unless
weather is extremely hot, but will not be able to supply California with energy as they
typically do.

February 5, 2001
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Southeastern United States

Conditions in the Southeast are expected to be much the same as the last two summers -
extremely tight. A number of new generators are planned to be added by the summer.
However, there may be problems delivering the energy from some of these generators to
the demand centers because the transmission system additions needed to connect these-
generators into the transmission system are lagging the construction of generators. Some
existing generators are scheduled to be out of service this spring for maintenance to add
emissions related equipment. This has the potential to reduce available resources at a
critical time of the year.

Texas

Texas projects adequate capacity margins, but there are still some causes for concern in
the state. Texas forecasts about 8,000 MW of new generation-being added for the
summer, but about 2,500 MW of this new generation is in an area of West Texas that
prevents it from being delivered widely throughout Texas due to limitations in the
transmission system. Some of the new generation is on the border between Texas and the
southeastern United States and may not be used to serve the customers of Texas.

Texas experienced prolonged, extreme temperatures last summer, which required some
generators to run many more hours than normal. This could lead to increased generator
breakdowns this summer (like California experienced this winter).

A retail access pilot program is scheduled to commence on June 1, 2001 in Texas, and the
ten power system operating centers (Control Areas) will be consolidated into a single
center. Because June is a time of heavy electrical demand in Texas, this situation bears
careful watching.

The Northeast

The northeastern United States experienced ? very coo! s mmer last y-ea.. If
temperatures had been normal, it is very likely that New York and New England would
have experienced serious electricity supply problems. While conditions have improved
in this region since last summer, it is still susceptible to shortages if customer demand
exceeds expectations due to abnormally hot weather, or if a significant number of
generators are unexpectedly out of service.

Last summer, New York City experienced some minor supply shortages due to a lack of
sufficient transmission into the city. About 440 MW of new generation will be added in
distributed locations around New York City by Summer 2001, which should help
alleviate this condition and contribute resources to serving total demand in the state.

February 5, 2001
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday. February 25, 2001 12:43 PM
To: Anderson, Margot
Subject: RE: regional reality check

---Original Message-
From: Anderson, Margot
Sent: Sunday, February 25, 2001 12:25 PM
To: Kelliher, ]oseph
Subject: regional reality check

Joe,

Margot << File: secreg.doc >>
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 1:05 PM
To: Anderson, Margot
Subject: ch 2 rewrite

Here is my version of ch 2. If you send me yours, I will work try to figure out how to meld them as you read the attached.

secl.4.doc

14376
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 2:44 PM
To: Anderson, Margot
Subject; RE: regional reality check

secre.3.doc

--- Original Message-
From: Anderson, Margot
Sent: Sunday, February 25, 2001 12:25 PM
To: Kelliher, Joseph
Subject: regional reality check

Joe,

Margot < File: secreg.doc >>
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 2:44 PM
To: Anderson, Margot
Subject: RE: regional reality check

Some questions relating to the regional piece:

---- Origina Message-
From: Anderson, Margot
Sent: Sunday. February 25, 2001 12:25 PM
To: Kelliher, Joseph
Subject: regional reality check

Joe,

Margot < File: secreg.doc >
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday. February 25, 2001 2:57 PM
To: Anderson, Margot
Subject: RE: regional reality check

Does EPA have anything more recent than their 2/22 email? Did they hand something out on Friday? I can't recall.

--Original Message-
From: Anderson, Margot
Sent: Sunday, February 25, 2001 2:49 PM
To: Kelliher, Joseph
Subject: RE: regional reality check

--Original Message-
From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 2:44 PM
To: Anderson, Margot
Subject: RE: regional reality check

<< File: secreg3.doc >

----Original Message--
From: Anderson, Margot
Sent: Sunday, February 25, 2001 12:25 PM
To: Kelliher, )oseph
Subject: regional reality check

Joe.

14398
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25. 2001 3:02 PM
To: Anderson, Margot
Subject: RE: regional reality check

Let me know when you want to sit down and go over your edits. I will come down there.

-- Original Message-
From: Anderson, Margot
Sent: Sunday, February25, 2001 2:49 PM
To: Kelliher, Joseph
Subject: RE: regional reality check

---Original Message--
From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 2:44 PM
To: Anderson, Margot
Subject: RE: regional reality check

<< File: secreg3.doc >

--- Original Message--
From: Anderson, Margot
Sent: Sunday, February 25, 2001 12:25 PM
To: Kelliher, Joseph
Subject: regional reality check

Joe,

14399
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 3:13 PM
To: Anderson, Margot
Subject: RE: regional reality check

Where should I go? Which room?

--Original Message-
From: Anderson, Margot
Sent: Sunday, February 25, 2001 3:06 PM
To: Kelliher, 3oseph
Subject: RE: regional reality check

10 minutes

--Original Message--
From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 3:02 PM
To: Anderson, Margot
Subject: RE: regional reality check

Let me know when you want to sit down and go over your edits. I will come down there.

--Original Message---
From: Anderson, Margot
Sent: Sunday, February 25, 2001 2:49 PM
To: Kelliher, Joseph
Subject: RE: regional reality check

-- Original Message--
From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 2:44 PM
To: Anderson, Margot
Subject: RE: regional reality check

What do you think about this for the regional piece? Rewrite of your last version.

c File: secreg3.doc >

---- Original Message---
From: Anderson, Margot
Sent: Sunday, February 25, 2001 12:25 PM
To: Kelliher, Joseph
Subject: regional reality check

Joe,
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Williams, Ronald L

From: KYDES, ANDY
Sent: Sunday, February 25, 2001 6:31 PM
To: Anderson, Margot
Cc: PETTIS, LARRY; HUTZLER, MARY; SITZER, SCOTT; KENDELL, JAMES
Subject: RE: NEP news

NEPP-C~-1 WPr

Andy

-- Original Message--
From: Margot Anderson_at_HQ-EXCH at X400PO
Sent: Friday, February 23, 2001 1:02 PM
To: Pettis, Larry; Kendell, James; Kydes, Andy; TREVOR COOK_atHQ-EXCH
at X400PO; Paula Scalingi at HQ-EXCH at X400PO;:
jkstier@bpa.gov_at_intemet at X400PO; Robert Kripowiczat_HQ-EXCH at
X400PO; WILLIAM MAGWOOD_at HQ-EXCH at X400PO; Michael Whatley_at_HQ-EXCH
at X400PO; Jay Braitsch_at_HQ-EXCH at X400PO; John Conti_atHQ-EXCH at
X400PO; Douglas Carter_at_HQ-EXCH at X400PO; David Pumphrey at_HQ-EXCH
at X400PO; James HART_at_HQ-EXCH at X400PO; MaryBeth
Zimmerman_at_HQ-NOTES at X400PO: John Sullivan_at_HQ-NOTES at X400PO;
Abe Haspel_at HQ-NOTES at X400PO
Cc: Joseph Kelliher at HQ-EXCH at X400PO
Subject: RE: NEP news

All,

Ma3root
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 5:52 PM
To: Anderson, Margot
Subject: FW: Lead Agency Meetings with the NEPD Executive Director/Deputy Director

This was the schedule for Monday. Was it changed on Friday? I thought we may have pulled the morning meetings so
everyone could react to our new 1/2. I will call over there.

-Original Message
From: John_Fenzel@ovp.eop.gov%intemet (mailto:John_Fenzel@ovp.eop.gov]
Sent: Thursday, February 22, 2001 5:16 PM
To: Kelliher, Joseph; Juleanna_R._Glover@ovp.eop.gov%inlernet;
Kmurphy@osec.doc.gov%intemet; Dina.Ellis@do.treas.gov%intemet;
Sue_Ellen_Wooldridge@IOS.DOl.gov%intemet:
Tom_Fulton@iosiscnsl.ios.doi.gov%internet;
Keith Collins@USDA.gov%internet; Joseph.Glauber©USDA.gov%internet;
Galloglysj@State.gov%internet; McManusmt@ State.gov%internet;
Michelle.Poche@OST.DOT.Gov%internet;
Patricia.Stahlschmidt@FEMA.gov%internet: Brenner.Rob@EPA.gov%internet;
Symons.Jeremy@EPA.gov%internet; Beale.John@EPA.gov%internet;
MPeacock@omb.eop.gov%internet; Mark_A._Weatherly@omb.eop.gov%internet;
RobertC._McNally@opd.eop.gov%inlernet;
John_W._Howard@who.eop.gov%internet
Cc: Andrew_D._Lundquist@ovp.eop.gov%internet:
KarenY._Knutson@ovpeop.gov%internet.
Charles_M._Smilh@ovp.eop.gov%internet
Charles_D._McGrath_Jr@ovp.eop.gov%internet:
John_W._Howard@who.eop.gov%internet: jhowardj@ceq.eop.gov%ir,ternet;
Robert_C._McNally@opd.eop.gov%internet
Subject: Lead Agency Meetings with the NEPD Executive Director/Deputy
Director

The following agencies are scheduled to meet with Andrew Lundquist and
Karen Knutson at the date/times indicated:

Monday, February 26th:

9:00 am: State Department (Gallogly/McManus)

1C:00 am: Department of Interior and CEQ (Symons/Howard)

11:00 am: Department of Energy (Kelliher/Anderson)

Tuesday, February 27th:

9:00 am: Department of Transportation (Poche)

10:00 am: Department of Treasury (Ellis)

Please confirm any additional attendees so they are in the WAVES system and
can be granted access.

Many Thanks.

14404
DOE017-1500



John Fenzel
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 6:12 PM
To: Anderson, Margot
Subject: RE: Lead Agency Meetings with the NEPD Executive Director/Deputy Director

-Original Message--
From: Anderson, Margot
Sent Sunday, February 25, 2001 6:06 PM
To: Kelliher, Joseph
Subject: RE: Lead Agency Meetings with the NEPD Executive
Director/Deputy Director

Wow, I don't remember this level of detail being discussed.

-- Original Message--
From: Keliiher, Joseph
Sent: Sunday, February 25, 2001 5:52 PM
To: Anderson. Margot
Subject: FW: Lead Agency Meetings with the NEPD Executive
Director/Deputy Director

This was the schedule for Monday. Was it changed on Friday? I thought we may have pulled the morning meetings so
everyone could react to our new 1/2. I will call over there.

-Original Message-
From: John_Fenzel@ovp eop.gov%internet [mailto:John_Fenzel@ovpp.eopgov]
Sent: Thursday, February 22, 2001 5:16 PM
To: Kelliher, Joseph: Juleanna_R._Glover@ovp.eop.gov%internet;
Kmurphy@osec.doc.gov%intemet; Dina.Ellis@do.treas.gov%internet;
Sue_EllenWooldridge@IOS.DOI gov%internet;
Tom Fullon@iosiscnsl .ios.doi.gov%internet;
Keith.Collins@USDA. gov%internet; Joseph.Glauber@US DA. gov%internet;
Galloglysj@State.gov%internet; McManusmt@State.gov%internet;
Michelle.Poche@OST.DOT.Gov%intemet;
Patricia.Stahlschmidt@FEMA.gov%internet; Brenner. Rob@EPA.gov%inlernel;
Symons.Jeremy@EPA.gov%intemet; Beale.John@EPA.gov%internet;
MPeacock@omb.eop.gov%internet; Mark_A._Weatherly@omb.eop.govointernet;
Robert_C. McNally@opd.eop.gov%internet;
JohnW._Howard@who.eop.gov%internet
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Cc: AndrewD._Lundquist@ovp.eop.gov%internet;
Karen_Y._Knutson@ovp.eop.gov%internet;
Charles_M._Smlh@ovp.eop.gov%internet;
Charles_D._McGrath_Jr@ovp.eop.gov%intemet;
JohnW._Howard@who.eop.gov%internet; jhowardj@ceq.eop.gov%internet;
Robert_C._McNally@opd.eop.gov%internet
Subject: Lead Agency Meetings with the NEPD Executive Director/Deputy
Director

The following agencies are scheduled to meet with Andrew Lundquist and
Karen Knutson at the date/times indicated:

Monday, February 26th:

9:00 am: State Department (Gallogly/McManus)

10:00 am: Department of Interior and CEQ (Symons/Howard)

11:00 am: Department of Energy (Kelliher/Anderson)

Tuesday, February 27th:

9:00 am: Department of Transportation (Poche)

10:00 am: Department of Treasury (Ellis)

Please confirm any additional attendees so they are in the WAVES system and
can be granted access.

Many Thanks,

John Fenzel

2
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 7:57 PM
To: Anderson, Margot
Subject: elec generation

1
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 8:23 PM
To: Anderson, Margot
Subject: RE: Lead Agency Meetings with the NEPD Executive Director/Deputy Director

-Original Message-
From: Anderson, Margot
Sent: Sunday, February 25, 2001 6:16 PM
To: Kelliher, Joseph
Subject: RE: Lead Agency Meetings with the NEPD Executive
Director/Deputy Director

I can go to the 9 and 10 o'clock as long as I can protect 11:30-12:30. If I don't have a staff meeting, my senior staff will kill
me. Too much going that we have to coordinate.

---Original Message--
From: Kelliher, Joseph
Sent Sunday, February 25, 2001 6:12 PM
To: Anderson, Margot
Subject: RE: Lead Agency Meetings with the NEPD Executive
Director/Deputy Director

-Original Message--
From: Anderson, Margot
Sent: Sunday, February 25, 2001 6:06 PM
To: Kelliher, Joseph
Subject: RE: Lead Agency Meetings with the NEPD Executive
D;rector/Deputy Director

Wow. I don't remember this level of detail being discussed.
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-Original Message-
From: Kelliher, Joseph
Sent: Sunday, February 25, 2001 5:52 PM
To: Anderson, Margot
Subject: FW: Lead Agency Meetings with the NEPD Executive
Director/Deputy Director

This was the schedule for Monday. Was it changed on Friday? I thought we may have pulled the morning meetings so
everyone could react to our new 1/2. I will call over there.

--Original Message-
From: John_Fenzel@ovp.eop.gov%internet [mailto:John_Fenzel@ovp.eop.gov]
Sent: Thursday, February 22, 2001 5:16 PM
To: Kelliher, Joseph; Juleanna_R._Glover@ovp.eop.gov%internet;
Kmurphy@osec.doc.gov%internet; Dina.Ellis@do.treas.gov%internet;
Sue_Ellen_WooldridgeIOS .DOI.gov%internet;
Tom_Fulton@iosiscnsl.ios.doi.gov%internet;
Keith.Collins@USDA.gov%internet; Joseph.Glauber@USDA.gov%internet;
G3lloglysj@State.gov%internet; McManusmt@State.gov%internet;
Michelle.Poche@OST.DOT Gov%internet;
Patricia.Stahlschmidt@FEMA.gov%internet; Brenner Rob@EPA.gov%internet;
Symons.Jeremy@EPA.gov%internet; Beale.John@EPA.gov%internet;
MPeacock@omb.eop.gov%internet; Mark_A._Weatherly@omb.eop.gov%internet;
Robert_C._McNally@opd.eop.gov%internet.
John_W._Howard@who.eop.gov%internet
Cc: Andrew_D._Lundquist@ovp.eop.gov%internet:
Karen_Y._Knutson@ovp.eop.gov%internet.
Charles_M._Smith@ovp.eop.gov%internet:
Charles_D._McGrath_Jr@ovp.eop.gov%internet:
JohnW._Howard@who.eop.gov%internet: jhowardj@ceq.eop.gov%inl:ernet;
Robert_C._McNally@opd.eop.gov%internet
Subject: Lead Agency Meetings with the NEPD Executive Director/Deputy
Director

The following agencies are scheduled to meet with Andrew Lundquist and
Karen Knutson at the date/times indicated:

Monday, February 26th:

9:00 am: State Department (Gallogly/McManus)

10:00 am: Department of Interior and CEQ (Symons/Howard)

11:00 am: Department of Energy (Kelliher/Anderson)

Tuesday, February 27th:

9:00 am: Department of Transportation (Poche)

10:00 am: Department of Treasury (Ellis)

Please confirm any additional attendees so they are in the WAVES system and
can be granted access.

Many Thanks,

John Fenzel
2
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Monday, February 26, 2001 11:51 AM
To: Anderson, Margot
Subject: FW: Cancellation of NEPD Working Group Meeting

secl.4,doc secreg3.doc
Task Force meeting this afternoon cancelled. Consider it found time.

-Original Message-
From: Charles_M._Smith@ovp.eop.gov%internet
[mailto:Charles_M._Smith@ovp.eop.gov)
Sent: Monday, February 26, 2001 10:41 AM
To: Kelliher, Joseph; Juleanna_R._GIover@ovp.eop.gov%internet;
Kmurphy@osec.doc.gov%internet; Dina.Ellis@do.treas.gov%internet;
Sue_Ellen_Wooldridge@lIOS.DOI.gov%internet:
Tom_Fulton@iosiscnsl.ios.doi.gov%internet:
Keith.Collins@USDA.gov%inlernet; Joseph.Glauber@USDA.gov%internet;
Galloglysj@State.gov%internet; McManusmt@State.gov%internet;
Michelle.Poche@OST.DOT.Gov%internet;
Patricia.Stahlschmidt@FEMA.gov%internet; Brenner.Rob@EPA.gov%internet;
Symons.Jeremy@EPA.gov%internet; Beale.John@EPA.gov%inlernet;
MPeacock@omb.eop.gov%internet; Mark_A._Weatherly@omb-eop.gov%internet;
Robert_C._McNally@opd.eop.gov%internet:
WilliamBettenberg@lOS.DOI.gov%internet;
Tom_Fulton@IOS.DOI.GOVMargot.Anderson%internet;
mleblanc@ceq.eop.gov%intemet; jhowardj@ceq.eop.gov%internet
Cc: Andrew_D._Lundquist@ovp.eop.gov%internet;
Karen_Y._Knutson@ovp.eop.gov%internet;
Charles_D._McGrath_Jr@ovp.eop.gov%inlernet;
Robert_C._McNally@opd.eop.gov%internet
Subject: Cancellation of NEPD Working Group Meeting

Due to a conflict in Andrew Lundquist's schedule, the working group meeting
scheduled for Monday, February 26, 2001, at 3:30 PM has been canceled.
We'll do it on Wednesday, February 28, 2001, at 4:00 PM in the VP's
Ceremonial Office.

The schedule for individual chapter meetings is as follows:

Transportation - Tuesday, February 27 - 9:00 AM
Treasury Tuesday, February 27 -10:00 AM

We'll provide you with the schedule for other review meetings as they are
finalized.

I have also attached, for your information, the latest drafts prepared by
DOE of the Regional Issues and Chapters 1 and 2.

(See attached file; secl.4.doc)

(See attached file: secreg3.doc)
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Any questions, give either John Fenzel or me a call. John is on 456-7953.
I am on 456-7874.

Charlie Smith

2
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Monday, February 26, 2001 11:53 AM
To: Anderson. Margot
Subject: California graphics

Importance: High
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Williams, Ronald L

From: Terry, Tracy
Sent: Monday, February 26, 2001 12:18 PM
To: Conti, John; Anderson, Margot
Subject: NEP graphs - more on elec

Tracy

elec grophs.ppt

-- Original Message-----
From: Conti, John
Sent: Monday, February 26, 2001 8:18 AM
To: Anderson, Margot
Cc: Terry, Tracy
Subject: RE: NEP graphs - elec

----Original Message---
From: Anderson, Margot
Sent: Monday, February 26, 2001 B:04 AM
To: Conti, John; Terry, Tracy
Subject: RE: NEP graphs - elec

Can you be more specific? What should I fix?

-----Original Message---
From: Conti, John
Sent: Monday, February 26, 2001 8:02 AM
To: Terry, Tracy; Anderson, Margot
Subject: RE: NEP graphs - elec

-- Original Message----
From: Terry, Tracy
Sent: Friday, February 23, 2001 5:26 PM
To: Anderson, Margot
Cc: Conti, John
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Williams, Ronald L

From: Charies_M._Smith@ovp.eop.gov%intemet [CharesM._Smith@ovp.eop.gov]
Sent: Monday, February 26, 2001 12:54 PM
To: Anderson, Margot; Tom_Fulton@IOS.DOI.GOV%inernet
Subject: Cancellation of NEPD Working Group Meeting

secl.4.doc secreg3.doc

Due to a conflict in Andrew Lundquist's schedule, the working group meeting
scheduled for Monday, February 26, 2001, at 3:30 PM has been canceled.
We'll do it on Wednesday, February 28, 2001, at 4:00 PM in the VP's
Ceremonial Office.

The schedule for individual chapter meetings is as follows:

Transportation - Tuesday, February 27 - 9:00 AM
Treasury Tuesday, February 27 -10:00 AM

We'll provide you with the schedule for other review meetings as they are
finalized.

I have also attached, for your information, the latest drafts prepared by
DOE of the Regional Issues and Chapters 1 and 2.

(See attached file: secl.4.doc)

(See attached file: secreg3.doc)

Any questions, give either John Fenzel or me a call. John is on 456-7953.
I am on 456-7874.

Chariie Smith
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Williams, Ronald L

From: CharlesM._Smith@ovp.eop.gov%intemet [Charles_M._Smith@ovp.eop.gov]
Sent: Monday, February 26, 2001 1:03 PM
To: Kelliher, Joseph; Anderson, Margot; JuleannaR._Glover@ovp.eop.gov%intemet;

Kmurphy@osec.doc.gov%intemet; Dina.Ellis@do.treas.gov%intemet;
Sue_Ellen_Wooldridge@lOS.DOI.gov%internet; Tom_Fulton@iosiscnsl.ios.doi.gov%
interet; Keith.Collins@USDA.gov%intemet; Joseph.Glauber@USDA,gov%internet;
Galloglysj@State.gov%internet; McManusmt@State.gov%intemet,
Michelle.Poche@OST.DOT.Gov%intemet; Patricia.Stahlschmidt@FEMA.gov%internet;
Brenner.Rob@EPA.gov%internet; Symons.Jeremy@EPA.gov%intemet;
Beale.John@EPA.gov%internet; MPeacock@omb.eop.gov%intemet; MarkA.
_Weatheriy@omb.eop.gov%intemet; Robert_C._McNally@opd.eop.gov%/intemet;
William_Bettenberg@lOS.DOl.gov%internet; Tom_Fulton@IOS.DOI.gov%intemet;
mleblanc@ceq.eop.gov%internet; jhowardj@ceq.eop.gov%intemet

Cc: Andrew_D._Lundquist@ovp.eop.gov%intemet; KarenY._Knutson@ovp.eop.gov%internet;
Charles_D._McGrath_Jr@ovp.eop.gov%internet; Robert_C._McNally@opd.eop.gov%
interet; John_Fenzel@oa.eop.gov%internet

Subject: Cancellatin of the Principals' Meeting

FYI: The principals' meeting scheduled for Wednesday. February 28, 2001,
has also been cancelled due to the budget roll-out. The next meeting is
Tuesday, March 6 at 10:00.
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Williams, Ronald L -......-

From: Kelliher, Joseph
Sent: Saturday. March 24, 2001 10:29 AM
To: Anderson, Margot
Subject: refinery action
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Williams, Ronald L

From: Wheeler, Evelyn [WheelerE@state.gov]
Sent: Thursday, March 22, 2001 3:02 PM
To: Anderson, Margot
Cc: McManus, Matthew T
Subject: RE: NEPD Deadline

Thanks, Marqot.

Evelyn Wheeler
EB/ESC/IEC/EPC - Room 3535
Phone: (202) 647-4557
Fax: (202) 647-4037
This message is unclassified under precepts of EO 12958.

-Original Message-
From: Anderson. Margot Imailto:Margot.Anderson@hq.doe.gov]
Sent: Wednesday. March 21, 2001 6:39 PM
To: Wheeler, Evelyn'
Cc: 'McManus, Matthew T'; 'Gallogly, Stephen J'; Kelliher, Joseph;
Hudome, Randa 'Andrew Lundquist, OVP'; 'Karen Knutson at OVP'; 'Charlie
Smith, OVP'; 'John Fenzel, OVP'; 'Kjersten Drager, OVP'; 'Kevin Murphy,
DOC'
Subject: RE: NEPD Deadline

Evelyn,

Here are some comments on a previous version of chapter 10. They might still be useful.

Margot

-Original Message-
From: Wheeler, Evelyn [maillo:WheelerE@state.gov]
Sent: Wednesday, March 21, 2001 5:02 PM
To: Kelliher, Joseph; Anderson, Margot; Hudome, Randa: 'Andrew
Lundquist, OVP'; 'Karen Knutson at OVP'; 'Charlie Smith, OVP'; 'John
Fenzel, OVP'; 'Kjersten Drager, OVP'; 'Kevin Murphy, DOC'
Cc: McManus, Matthew T; Gallogly, Stephen J
Subject: NEPD Deadline

We made a mistake in telling you in our prior e-mail that the Friday meeting
is at 1:00 in the afternoon. It's at 10:00 in the a.m. So. the earlier you
can get us your comments, the better. Thank you for all your help!
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Evelyn Wheeler
EBIESCIIEC/EPC - Room 3535
Phone: (202) 647-4557
Fax: (202) 647-4037
This message is unclassified under precepts of EO 12958.

2
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Williams, Ronald L

From: Freitas, Christopher
Sent: Thursday, March 22, 2001 4:01 PM
To: Anderson, Margot
Cc: DeHoratiis, Guido
Subject: NEP Chapter 9 - Infrastructure Investment, Integrity and Reliability

Importance: High

I'm still working on graphics. They will be sent later.

Sincerely,

Christopher J. Freitas
Program Manager, Natural Gas Infrastructure
(202) 586-1657

energyinfrastructure2.doc
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Saturday. March 24, 2001 10:36 AM
To: Anderson, Margot
Subject: RE: refinery action

How do I edit this? If I want to add an action do I insert a cell or a row?

-Original Message-
From: Anderson, Margot
Sent: Saturday, March 24, 2001 10:34 AM
To: Kelliher, Joseph
Subject: RE: refinery action

No, just finished editing 8 and inserting graphics (no guidance from program offices on placement). I edited with a
view toward what are options are going to be - but this consistency check will take more work after we have the
options list.

-- riginal Message--
From: Kelliher, Joseph
Sent: Saturday, March 24, 2001 10:29 AM
To: Anderson, Margot
Subject: refinery action

I split one action "Preserving U.S. Refining Viability" into two actions, but don't know how to edit - here is the
second part:

Maybe you can insert this when I am done working with the document, which will be awhile yeta

I am editing some of the policy options as I work on policy goals for action clusters. I hope that does not throw off
what you are doing.
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Stamos, John

From: Cook, Trevor
Sent: Friday, March 30, 2001 9:53 AMTo: Connell, Elizabeth; Stamos, John; Herczeg, John; Johnson. Shane; Magwood, William; KnippRobert; Marcus, GailSubject: National Energy Policy Task Force Papers
Importance: High
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Stamos, John

From: Cook. Trevor
Sent: Monday, March 26. 2001 10:54 AM
To: Stamos, John
Subject: FW: These are the remaining placeholders for the nuclear policy initiatives

Importance: High

-- Original Message-
From: Cook, Trevor
Sent: Fiday, March 23, 2001 12:54 PM
To: Anderson, Margot
Subject: These are the remaining placeholders for the nudear policy inibatives
Importance: High

Thanks for getting these in, we will have full papers on Tuesday, possibly Wednesday, but these convey the gist of our
ideas.

Trevor.
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United States Government Department of Energy

memorancum
DATE: March 28,2001

REPLY TO
ATN OF: William D. Magwood, IV

SUBJECT: Nuclear Energy Policy Initiatives

TO: Theodore J. Garrish
Kevin M. Kolevar
Joseph T. Kelliher

William D. Magwood, IV, Director
Office of Nuclear Energy, Science
and Technology

Attachment

cc: Kyle McSlarrow, S-1
Margot Anderson, PA-I
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Stamos, John

From: Savage, Buzz
Sent: Tuesday, March 27. 2001 7:59 AMTo: Johnson, Shane
Cc: Stamros, John; Cook, Trevor; Bartell. JosephSubject: Policy papers

CONSTRUCTABgILrr NUKE
POLICY V2 acx. RASTRUCTU;E SUPPORT v2
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Stamos, John

From: Cook, Trevor
Sent: Monday, March 26, 2001 9:24 AM
To: Magwood, William
Cc: Stamos, John
Subject: FW: Chapter 8 (Increased production of U.S. Energy Resources).

Trev.

--- Onginal Message-
From: Anderson, Margot
Sent Saturday, March 24, 2001 10:41 AM
To: Cont, John; Haspel, Abe; Zimmernan, MaryBeth; LDdwood, Andrea; Breed, William; KYDES, ANDY; Whatey. Michaet; Carter,

Douglas; Braitsci, Jay; Melchert, Elena; Cook Trevor; Breed, William; 'jkster@bpa.gov'; York. Michael; freitas, Chnstophe;
Friednchs, Mark; Pumphrey, David; Kolevar, Kevin

Cc: Kelliher, Joseph
Subject Chapter B (Increased production of U.S. Energy Resources).

" o14506
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Stamos, John

From: Cook, Trevor
Sent: Wednesday, March 21. 2001 12:12 PM
To: Magwood. William
Cc: Stamos, John
Subject: Heads up on the National Energy Policy Development for Nuclear

Importance: High

-- O--Ong!nal Message-----

From: Anderson, Margot
Sent: Wednesday. Marth 21, 2001 11:57 AM
To: Coo, Trevor
Subject: as we Ciscussed

iHeipfui lo use redlne methoc if you can/
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Stamos, John

From: Cook, Trevor
Sent: Wednesday, February 14, 2001 9:40 AM
To: Stamos, John; Wade, Kenneth, .
Subject: FW: Electricity outline for the WhiteHouse -

---- Onginal Message
From: Carter, Douglas
Sent: Tuescay, February 13, 2001 5:23 PM
To: Cook, Trevor
Subject: FW: Elect'oty outline for the WhiteHouse

---- Ongina Message---
From: Cart. Douglas
Sent: TuesCay, FebrJary 13, 2001 5:16 PM
To: Hoffman, Pat:ia
Subject: Eiectoty cutine for the WhiteHouse
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Doug Caer (FE-2)

Doug Carter (FE-26)
US DOE
Washington, DC 20585
202-586-9684

[This email uses 100% recycled electrons.]

2

14534
DOE017-1630



Williams, Ronald

From: Cook, Trevor
Sent: Thursday, March 22, 2001 4:16 PM
To: Anderson, Margot
Cc: Magwood, William
Subject: Another Policy Paper for Nuclear

/1454
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Williams, Ronald L

From: Freitas, Christopher
Sent: Thursday, March 22, 2001 4:49 PM
To: Anderson, Margot
Cc: DeHoratiis, Guido; Braitsch, Jay
Subject: Chapter 9 Infrastructure- Summary Closing

Importance: High

Sincerely,

Christopher J. Freitas
Program Manager, Natural Gas Ifrastructure

202j) 586-i657
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Stamos, John

From: Savage, Buzz
Sent: Tuesday. March 27, 2001 7:59 AM
To: Johnson. Shane
Cc: Stamos. John; Cook, Trevor; Bartell, Joseph
Subject: Policy papers

CONSTRUCTABLrTY NUKE

POLICY 2.oc-.. RESTRUCTURE SUPPORT V2
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Williams, Ronald L

From: Freitas, Christopher
Sent: Thursday, March 22, 2001 4:49 PM
To: Anderson, Margot
Cc: DeHoratiis, Guido; Braitsch, Jay
Subject: Chapter 9 Infrastructure- Summary Closing

Importance: High

Sincerely,

Christopher J. Freitas
Program Manager, Natural Gas Infrastructure
(202) 586-1657
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Williams, Ronald L

From: KYDES, ANDY
Sent: Thursday, March 22, 2001 7:49 PM
To: Anderson, Margot
Subject: RE: Any luck on my natural gas para?

-Original Message--
From: Margot Anderson_at_HQ-EXCH at X400PO
Sent: Thursday, March 22, 2001 4:34 PM
To: Kydes, Andy
Subject: Any luck on my natural gas para?

1
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Williams, Ronald L -

From: Kelliher, Joseph
Sent: Thursday, March 22, 2001 5:03 PM
To: Anderson, Margot
Subject: additions

Importance: High

subtractions will be coming later

-- Original Message-
From: Stevenson, Beveriey
Sent: Thursday, March 22, 2001 5:02 PM
To: Kelliher, Joseph
Subject: REVISED FILE ATTACHED
Importance: High

policyelelrevised.doc

Baverley D. Stevenson
Office of the Secretary
Phone: (202)586-3500
Fax. (202) 565-7210
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Department of Energy
Washington, DC 20585

March 16, 2001

NOTE FOR: JOE KELLIHER

FROM: LARRY PETTISC/C '

ACTING ADMINIST OR
ENERGY INFORMATION ADMINISTRATION

Attached are two charts bent to Vice President's Task Force following Monday's

briefing.

Attachments
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Williams, Ronald L

From: KYDES, ANDY
Sent: Saturday, March 24, 2001 6:17 PM
To: Anderson, Margot
Cc: KENDELL, JAMES; HUTZLER, MARY; PETTIS, LARRY
Subject: RE: Chapter 8 (Increased production of U.S. Energy Resources

14596
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-Original Message-
From: Margot Anderson_at_HQ-EXCH at X400PO
Sent Saturday, March 24, 2001 10:40 AM
To: Kydes. Andy; John Conti_at_HQ-EXCH at X400PO; Andrea
Lockwood_at_HQ-EXCH at X400PO; William Breed_atHQ-EXCH at X400PO;
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Preface

In December 2000 the U.S. Environmental Protection suggested by the Committee, most of the major assump-
Agency (EPA) issued a final rulemaking on Heavy-Duty tions in this report are consistent with those used by the
Engine and Vehicle Standards and Highway Diesel Fuel EPA in its Regulatory Impact Analysis (RIA) of the Rule.
Sulfur Control Requirements. The purpose of the rule-
making is to reduce emissions of nitrogen oxides and Within its Independent Expert Review Program, EIA
particulate matter from heavy-duty highway engines arranged for leading experts in the fields of energy and
and vehicles that use diesel fuel. The rulemaking economic analysis to review earlier versions of this anal-
requires new emissions standards for heavy-duty high- ysis and provide comment. The reviewers provided
way vehicles that will take effect in model year 2007. comments on two draft versions of the report and dis-
"The pollution emitted by diesel engines contributes cussed their comments in a joint meeting. All comments
greatly to our nation's continuing air quality problems," from the reviewers either have been incorporated or
the EPA noted in its regulatory announcement. "Even were thoroughly considered for incorporation. As is
with more stringent heavy-duty highway engine stan- always the case when peer reviews are undertaken, not
dards set to take effect in 2004, these engines will con- all the reviewers may be in agreement with all the meth-
tinue to emit large amounts of oxides of nitrogen (NO,) odology, inputs, and conclusions of the final report. The
and particulate matter (PM). both of which contribute to contents of the report are solely the responsibility of EIA.
serious public health problems in the United States." The assistance of the following reviewers in preparing

the report is gratefully acknowledged:
While the review of this rule was underway, the Com-
mittee on Science of the U.S. House of Representatives Raymond E. Ory
asked the Energy Information Administration (EIA) to Baker and O'Brien, Inc.
provide an analysis of the proposal (Appendix A). The Norman Duncan
Committee noted that the proposed rule would reduce Energy Institute, University of Houston
the level of sulfur in highway diesel by 97 percent.
"These deep sulfur reductions will require significant Kevin Waguespack
investment s that not all refiners may choose to make. As PricewaterhouseCoopers
a result, diesel fuel supplies could beaffected," the Com-
r.iiiee's letter stated. efi legislation that established EIA in 1977 vested the

organization with an element of statutory indepcnd-
In response to the Committee's request. EIA undertook ence. EIA does not take positions on policy questions. It
an analysis incorporating two different analytical is the responsibility of EIA to provide timely, high-
approaches. Mid-term issues and trends are addressed quality information and to perform objective, credible
through scenario analysis using EIA's National Energy analyses in support of the deliberations of both public
Modeling System. In addition, refinery cost analysis and private decisionmakers. The information contained
addresses the uncertainty of supply in the short term. herein should be attributed to the Energy Information
Discussion of the key issues and uncertainties related Administration and should not be construed as advocat-
to the distribution of ultra-low-sulfur diesel is based ing or reflecting any policy position of the U.S. Depart-
on interviews with a number of pipeline carriers. As ment of Energy or any other organization.
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Executive Summary

This study was undertaken at the request of the Com- through scenario analysis using EIA's National Energy
mittee on Science, U.S. House of Representatives. The Modeling System (NEMS). The Committee on Science
Committee asked the Energy Information Administra- requested that these analyses use assumptions consis-
tion (EIA) to provide an analysis of the Final tent with the Regulatory Impact Analysis publts;.zd by
Rulemaking on Heavy-Duty Engine and Vehicle Stan- the U.S. Environmental Protection Agency (EPA). Dis-
dards and Highway Diesel Fuel Sulfur Control Require- cussion of the key issues and uncertainties related to the
ments, which was signed by President Clinton in distribution of ULSD is based on interviews with a num-
December 2000.1 ber of pipeline carriers.

The purpose of the rulemaking is to reduce emissions of Although highway-grade diesel is the second most con-
nitrcgen oxides (NO,) and particulate matter (PM) from sumed petroleum product, gasoline is the most impor-
heavy-duty highway engines and vehicles that use die- tant product by far. In 1999 highway diesel accounted
sel fuel. The new rule requires refiners and importers to for 12 percent of total petroleum consumption andaso-
produce highway diesel meeting a 15 parts per million line 43 percent. 2 Consumption of highway-grade diesel
(pprn) maximum requirement, starting June 1, 2006; (500 ppm) accounted for 68 percent of the distillate fuel
however, pipelines are expected to require refiners to market in 1999, although 9 percent went to non-road
provide diesel fuel with an even lower sulfur content. (rail, farming, industry) and home heating uses.3 Higher
somewhat below 10 ppm, in order to compensate for sulfur distillate (more than 500 ppm sulfur), used exclu-
cont mination from higher sulfur products in the sys- sively for nor-road and home heating needs, accounted
ter, and to provide a tolerance for testing. Diesel meet- for the other 2 percent of the distillate market.
ing the new specification will be required at terminals by
July 15, 2006, and at retail stations and wholesalers by Assessment of Short-Term Effects
September 1. 2006. Under a "temporary compliance
option" (phase-in), up to 20 percent of highway diesel of the Rule
fuel produced may continue to meet the current 500
pprr sulfur limit through May 2010; the remaining 80 Whether there will be adlequate suppl of diesel fuel as
percent of the highway diesel fuel produced must meet te new standard becomes effective in une 2006 is one
the new 15 ppm maximum. of the key uetinnr ee on

Science in the requet for analysis. To assess this possi-
The purpose of this study is to assess the possible impact bility, cost increases for individual refineries to produce
of the new sulfur requirement on the diesel fuel market. ULSD were estimated, the cost increases were arrayed
The study discusses the implications of the new regula- from smallest to largest, and the resulting cost curves
tion; for vehicle fuel efficiency and examines the tech- were matched against projected demand and imports.
nology, production, distribution, and cost implications The cost curves reflect investment requirements and
of supplying diesel fuel to meet the new standards. In operating costs for refineries in Petroleum Administra-
order to address both the short-term and mid-term tion for Defense Districts (PADDs) I through IV. 4 ULSD
supply issues identified by the Committee on Science, production costs were estimated for different groups of
this analysis incorporates two different analytical refineries based on size, sulfur content of feeds, fraction
approaches. Refinery cost analysis addresses the uncer- of cracked stocks in the feed, 5 boiling range of the feed,
tainty of supply in the short term, during the transition and fraction of highway diesel produced. Unlike ULSD
to ultra-low-sulfur diesel fuel (ULSD) in 2006. Mid-term analyses conducted by the EPA and others, the cost
issues and trends (2007 through 2015) are addressed curves relied on proprietary stream data collected by

u.S. Environmental Protection Agency, 'Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and Vehicle Stan-
dard!. and Highway Diesel Fuel Sulfur Control Requirements: Final Rule," Fedral Register, 40 CFR Parts 69, 80, and 86 January 18,2001)

Energy Information Administration, Petroleum SuFply Anual 7 999, DOE/EIA-0340(99)/1 (Washington, DC. lune 2000), Table3.
3Energy Information Administration, Fuel Oil aind Kerosene Sales 1999, DOE/EIA-0525(99) (Washington, DC, September 2DOX), Tables

19-23
4PADD V was not included in this analysis, because supply concerns are less of an issue in the transition period, and the requirement for

California Air Resources Board diesel makes the PADD V market different from those in PADDs I-IV.
5Cracked stocks are previously processed streams that are more difficult to treat.
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estimate assumes that imports from Canada and the transportation demand, that the temporary compliance
Virgin Islandswill continueat historical levels (Demand option will further reduce this demand by 20 percent,
B, which matches the demand projection in the and that imports will remain at historical levels. Finally,
mid-term analysis described in Chapter 6). The High- the Highway Use Only, Small Refiner and Temporary
way Use Only, Small Refiner and Temporary Compli- Compliance Options with Higher Imports estimate
ance Options with Imports estimate (Demand C) (Demand D) assumes a higher level of ULSD imports.s
assumes that ULSD will be used only to meet highway

Table ES2. Short-Term Demand Estimates, 2006
Demand Level

(Thousand Barrels
Estimate per Day) Characteristics

Demand A: Small Refiner and Temporary Compliance 2.026 76 percent of transportation demand.
Options

Demand B: Small Refiner and Temporary Compliance 1.946 Demand estima:e A, less projected imports from Canada and
Options wilh Imports the U.S. Virgin Islands.

Demand C: Highway Use Only. Small Refiner and 1.662 65 percent of transportation demand. less projected imports from
Temporary Compliance Options with Imports Canada and the U.S. Virgin Islands.
Demand D: Highway Use Only. Small Refiner and 1,626 Demand estimate C. less higher projected imports.
Temporary Compliance Optiois with Higher Imports

Source: National Energy Modeling System, run DSU71NV.DC43001A.

Figure ES1. ULSD Cost Curve Scenarios with 2006 Demand Estimates
Marginal Cost o Production (1999 Dollars per Gallon ULSD)

0.09 - _

0.0!3 - Scenario:

- Competitive Investment
0.07 - - Cautious Expansion

Moderate New Market Entry
0.0 - - Assertive Investment

0.05: -

0.00 -I Demand:D C BE A

0 500 1.000 1.500 2,000 2.500

ULSD Production (Thousand Barrels per Day)

Demand A: Small Refiner and Temporary Compliance Options
Demand B: Small Refiner and Temporary Compliance Options with Imports
Demand C: Highway Use Only. Small Refiner and Terrmporary Compliance Options with Imports
Demand D: Highway Use Only. Small Refiner and Temporary Compliance Options with Higher Imports

Scurces Cost curve scenarios: Appendix D Demand estimates: National Energy Modeling System, run DSU71NV.DO43001A.

gAddoional demand estimates are analyzed in Chapter 5
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PADDs II (Midwest), III (Gulf Coast), and [V (Rocky units, consistent with the results of the individual refin-
Mountains) are aggregated into one region. Each region ery analysis. In the "10% Downgrade" case, 10 percent of
is considered as a single firm, for which more than 80 the 15 ppm diesel produced is assumed to be down-
distinct refinery processes are modeled. Refining capac- graded to a lower value product because of contamina-
ity is allowed to expand in each region. tion with higher sulfur products in the distribution

system. In the "4% Efficiency Loss" case it is assumed
Unlike previous ULSD analyses, the PMM provides that manufacturers will meet the emissions require-
multi-vear scenarins. These scenarios reflect market ments of the ULSD Rule by installing after-treatment
prices rather than average costs and implicitly include technology on new vehicles beginning in 2010, which
investment and import decisions. In contrast to the cost would result in a 4-percent loss of fuel efficiency that is
curves used in the short-term analysis, theNEMSprojec- phased out as new technology emerges. In the "1.8%
tions reflect equilibrium market prices. That is, the Energy Loss" case, a greater loss of energy content is
results of the PMM scenarios assume that, in the long assumed than in the Regulation case. In the "Higher
run, refiners will increase supply to meet demand. As a Capital Cost" case, the capital costs of the hydrotreaters
result, the NEMS analysis reflects more aggressive are 24 percent higher and 33 percent higher than in the
investment behavior than that portrayed for individual Regulation case, based on a review of the most recent
refiners in the short-term analysis, industry cost data.

The PMM was used to develop a ULSD Regulation caseThe PMM was used to develop a ULSD Regulation case The No Imports case assumes that foreign imports of
based on the provisions of the EPA's final ULSD Rule. A ULSD will not be available. This assumption was notSvere case wa developed to ombine five sen y ULSD will not be available. This assumption was not
Severe case was developed to combine five sensitivitySe e ce ws d d to c e fe included in the Severe case because it was deemed to be
cases associated with greater uncertainty in industry less likely Foreign supplies should be available from

less likely. Foreign supplies should be available from
operations and costs.' Finally, a No Imports case and aoperations and costs.9 Finally, a No Imports case and a Canadian refiners, who likely will move to the U.S. stan-
10% Return on Investment case were developed. .10% Return on Ines nt case were developed. dard at the same time as the United States, and from a

In the Regulation case, highway diesel at the refinery large refinery in the U.S. Virgin Islands that is jointly
gate is assumed to contain a maximum of 7 ppm sulfur. owned by Armada Hess and Venezuela's national oil
Although sulfur content is limited to 15 ppm at the company, PdVSA. Both owners of the Virgin Islands
pump, there is a general consensus that refineries will plant see the United States as a strategic market. The
need to produce diesel somewhat below 10 ppm in order greatest uncertainty for import availability is likely to
to allow for contamination during the distribution pro- occur in the early years of the program, because foreign
cess. Revamping existing units to produce ULSD is refiners may delay investment until the market outlook
assumed to be undertaken by 80 percent of refineries. for ULSD is more certain.
while 20 percent build new units The amount of ULSD
ha! is; to be dW.ngraded to a lower value product The 10% Return on Investment aem uses the 3fter-tx

because of sulfur contamination in the distribution svs- rate of return assumed in most other studies, which is
tem Is assumed to total 4 4 percent. The energy content higher than the 5.2-percent after-tax rate used in the Reg-
of the ULSD is assumed to decline bv 0.5 percent. ulation case and in the other sensitivity cases in this
because undercutting and severe desulfunzation will study, consistent with the EPA's assumption. At a rate of
result in a lighter stream composition than 500 ppm die- return less than 10 percent, investors may hesitate to put
sel The Rule is assumed to result in no loss in vehicle money into the refinery industry, especially for equip-
fuel efficiency. The actual after-tax return on investment ment designed for a new product.
is assumed to be 5.2 percent, which is equivalent to a
7-percent before-tax return on investment. As suggested In the Regulation case, the marginal annual pump price
by the Committee, the major assumptions in this case are for ULSD is projected to range from 6.5 to 7.2 cents per
consistent with those used by the EPA in its Regulatory gallon between 2007 and 2011 (Table ES3 and Figure
Impact Analysis (RIA) of the Rule.l" ES2).' The peak differential is projected to occur in 2011.

when oil refiners must produce 100 percent ULSD. In
The Severe case combines five sensitivities at vanance absolute terms, real marginal prices range from $1.29 to
with the above assumptions. In the "2/3 Revamp" sensi- 51.35 per gallon in the Regulation and Severe cases from
tivitv case, two-thirds of upgrades at refineries are 2007 to 2011.12 Refiners are projected to invest S6.3 to
assumed to be accomplished by retrofitting existing 59.3 billion to meet full compliance with the ULSD Rule
equipment and one-third by construction of all new through 2011.

9
Results for the five sensihitviy cases are provided in Chapter 6 and Appendix E.

1UL.S Environmental Prctection Agency. Riulatloinr Impact Analysis Heavy-Duty Engine and Vehicle Slaidards anld Highuwy Die.wl Tuel
Sulfur Control Requiremri t5. EPA420-R-00-026 (Wash ingon. DC. December 2000)

:' Ajilysis of 2006 is discussed above As a partial year. 206 is not included in the equilibrium analysis

12These cases are based on variations from a reference case similar to that in EIA'sAinludl Eiergy Outlook 2001
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by up to 10,000 barrels per day, which can be attributed Differences between regional end-use prices in the anal-
to the assumption of 0.5-percent loss in energy content. vsis cases relative to those in the reference case reflect
In 2011 the differential in consumption increases to variations in the marginal costs of producing ULSD
83,000 barrels per day, because ULSD contaminated in between regions. The cost curve analysis described in
the distribution system can no longer be downgraded to Chapter 5 indicates that PADD IV, which is made up of
500 ppm highway diesel, and refiners must therefore relatively small refineries, can be expected to be the
make more ULSD. highest cost region. The relatively high cost in PADD IV

is obscured in the mid-term analysis (Chapter 6),
In the Severe case, up to 57,000 barrels per day of addi- because PADD IV is aggregated with both PADD II and
tional highway diesel is projected to be consumed the largest and lowest cost refining region. PADD III. In
between 2007 and 2010, and an average of 366.000 bar- the transition years of the Regulation case, regional
rels per day of additional consumption is projected refining costs range from an average of 4.8 to 5.3 cents
between 2011 and 2015. The ULSD Rule by itself per gallon. PADD I is the highest cost region, PADD V is
accounts for an average of 9,000 barrels per day othe the lowest cost region, and PADDs II-IV (and average
additional consumption through 2010 and an average of U.S) costs fall in between. Average marginal refining
83,000 barrels per day after 2010. The combined effects of costs generally narrow b about 0.5 cents per gallon in
the 2/3 Revamp, 10% Downgrade, 4% Efficicncy Loss, t post-2010 period, as refineries make incremental
1.% Energy Loss, and Higher Capital Cost cases raise improvements that allow them to produce ULSD more
consumption beyond that in the Regulation case by at fficientl.
least 30,000 barrels per day through 2010, primarily
because of energy losses and higher capital cost, and by
an average of 283,000 barrels per day after 2010 becauseAdditional Uncertainties
of energy losses, downgrading, and efficiency losses. U a t p o

Uncertainties about the pace of engine, refinery, andThe higher downgrade assumption accounts for about
20.000 barrels of the additional demand after 2010 pipeline testing technology development; the availabil-210,000 barrels of the additional demand after 2010

ity of personnel, thick-walled reactors, and reciprocat-
ULSD-related investments in the Severe case are pro- thi aed reactors, and reciprocat-
jected to total $9.3 billion through 2011. S3 billion more ing compessors the behavior of D in the oil

i t Higher demand in the pipeline system; and cost recovery by oil pipelines fur-than in the Regulation case. Higher demand in the
tSeere case gengralai results in marginacl prices 1 7 to 19 ther cloud the outlook for the transition to very low lev-Severe case generally results in marginal prices 1.7 to 1.9

,,s .r .o .e ,n ne R aiels of sulfur in diesel fuel. The new ULSD Rule requires
cents per gallon above those in the Regulation case,

cents per gallon aboe te in te R n ce, not only that the sulfur content of transportation diesel
although costs range up to 3.5 cents per gallon higher in b

.2011. ° o rrfuel oil produced by domestic refineries be drastically
reduced by 2007, but also that emission controls on

The No Imports case explores the impact of the ULSD heavy-duty diesel engines be imposed to reduce emis-
Rule by assuming that foreign imports will not be avail- sons of NO,, PM, and hydrocarbons (HC).
able to meet the new sulfur standard. In the Regulation
case, projected imports of highway diesel are lower than Historically, engine manufactures have met new emis-
in the reference case in the first few years, because for- sions standards through modifications to engine design.
eign refiners are expected to be more hesitant to invest to To meet the 2007 standard, manufacturers will have to
meet a U.S. regulation. The No Imports case assumes re l h e a v i lv on component and system development by
that no imports of ULSD are available, and that imports emission control equipment manufacturers. In particu-
of highway diesel are reduced by 120,000 to 125,000 bar- lar. engine manufacturers must implement an exhaust
rels per day between 2007 and 2015, relative to the refer- after-treatment catalyst technology to control NO, emis-
ence case. The lack of imports means that domestic sions. Currently, the EPA expects NO, adsorbers to be
refineries must produce more ULSU. The requirement the most likely emission control technology applied by
for more production results in marginal prices 1.1 to 16 the industry. Using current catalyst technology, the
cents per gallon higher than in the Regulation case The fuel-rich cycle could reduce fuel efficiency by 4 percent.
higher prices in the No Imports case result in a slight To date, no NO. adsorber system has proven feasible.
dampening of demand compared with the Regulation Although NO, adsorbers have demonstrated compli-
case ance using ULSD (7 ppm), the systems show losses in

conversion efficiency after 2.000 miles of operation. In
Because the Regulation case assumes a 5.2-percent order to meet the 2007 emission standards for
after-tax return on investment, the 10% Return on heavy-duty diesel engines, conversion efficiencies must
Investment case must be compared with an alternative be improved, and exhaust gas recirculation equipment
base case that assumes the same return on investment. must be optimized. The considerable time available for
The resulting price differentials range from 7.5 to 8.0 research and development, however, may provide gov-
cents per gallon between 2007 and 2011 and are 0.9 cents emment and industry ample time to resolve the fuel effi-
per gallon higher on average than when the 5.2-percent ciency loss issues associated with advanced emission
after-tax rate is assumed. control technologies.
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different assumptions about the cost of technologies; average costs for the marginal firm, different estimates
unit size; contingency factors; the extent to which refin- of the penetration of ULSD, different consumption esti-
ers will modify existing equipment orbuild entirely new mates, different assumptions about the cost of technolo-
hydrotreaters; thecost and quantity of additional hydro- gies, different assumptions about the extent to which
gen required; the extent to which some refineries may refiners will modify existing equipment orbuild entirely
reduce highway diesel production; and the amount of new hydrotreaters, different assumptions about the cost
highway diesel downgraded due to fuel contamination and quantity of additional hydrogen required, and dif-
during distribution. Nevertheless, the studies using LP ferent regions. The range of estimated cost increases
models reported cost increases ranging from 4.0 to 10.7 reported in the studies using refinerv-by-refinery analy-
cents per gallon. excluding distribution costs and taxes. sis was 4.1 to 6.8 cents per gallon. This study's range for
The marginal refinery gate prices reported in this study the 2006 analysis is at the higher end, because it leaves
for the post-2006 period, which exclude distribution out the lower cost PADD V, is based on marginal indus-
costs and taxes, range from 4.7 to 9.2 cents per gallon. try costs rather than average refinery costs, and has 63

percent of refineries revamping their hydrotreaters, as
Likewise, the costs derived from refinery-by-refinery compared with 80 percent in the studies with lower cost
analysis included average costs for the industry and estimates.
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1. Background and Methodology

Introduction discusses technologies for producing ultra-low-sulfur
diesel fuel (ULSD) and the analysis approaches used in

This study was undertaken at the request of the Con- this study to assess their future costa. Cha;-i. r 4 dis-
mittee on Science, U.S. House of Representatives. The cusses the impact of the ULSD Rule on oil r'.;ein .:' - r-
Committee asked the Energy Information Administra- ations. Chapter 5 addresses the issue of ft-ure s pply of
tion (EIA) to provide an analysis of the Final ULSD, particularly during the transition period in 2006,
Rulemaking on Heavy-Duty Engine and Vehicle Stan- and the potential responses of refinery operators. Chap-
dards and Highway Diesel Fuel Sulfur Control Require- ter 6 summarizes mid-term projections (2007 through
ments, which was signed by President Clinton in 2015) for diesel fuel prices, based on a range of assump-
December 2000.1 Along with all other regulations final- tions in cases analyzed using EIA's National Energy
ized at the end of the Clinton Administration, the Rule Modeling System (NEMS). A comparison of the
underwent a 60-day review by the Bush Administration assumptions and estimates from this study with those
On February 28, 2001, the Administrator of the U.S from other analyses is provided in Chapter 7.
Environmental Protection Agency (EPA), Christine
Todd Whitman. gave her approval to move forward
with the new rule, citing the great benefits to public
health and the environment. Summary of the Final ULSD Rule

The purpose of the rulemaking is to reduce emissions ot The new ULSD Rule requires refiners and importers to
nitrogen oxides (NO,) and particulate matter (PM) from produce highway diesel meeting a 15 parts per million
heavv-dutv highway engines and vehicles that use die- (ppm) maximum requirement starting June 1, 2006.4

sel fuel. The rulemaking requires new Pmissions stan- Pipeline operators are expected to require refiners to
dards for heavy-duty highway vehicle- that will take provide diesel fuel with even lower sulfur content
effect in model year 2007 Because the advanced ermis- (sorewhat below 10 ppm) in order to compensate for
sion control devices that will be required to meet the possible contamination from higher sulfur products in
2007 emissions standards are damaged by sulfur, and the system and to provide a tolerance for testing. Diesel
because the 2007 model year begins September 1, 2006, meeting the new specification will be required at termi-
the pnlemIak!ngO also requires the sulfur content of high- . nals by July 15, 2006, and at retail stations and wholesal-
way diesel to be substantially reduced by mid-2006. ers by September 1,2006. This time schedule is driven by

the need to provide fuel fur the 2007 model year diesel
The purpose of this study isto assess the possible impact vehicles that will become available in September 2006.
of the new sulfur requirement on the diesel fuel market. Under a "temporary compliance option" (phase-in), up
The study does not address the impact of the to 20 percent of highway diesel fuel produced may con-
rulemaking on vehicle emissions or public health. This tinue to meet the current 500 ppm sulfur limit through
study discusses the implications of the new regulations May 2010 The remaining 80 percent of the highway die-
for vehicle fuel efficiency and examines the technology, sel fuel produced must meet the new 15 ppm maximum
production. distribution, and cost implications of sup-
plying diesel fuel to meet the new standards. The ULSD Rule provides for an averaging, banking, and

trading (ABT) program. Refineries that produce more
A summary of the new sulfur requirement, the analysis than 80 percent of their highway diesel to meet the 15
issues identified by the Committee on Science, and ppm limit can receive credits, which may be traded with
the methodology of the report are provided in the other refineries within the same Petroleum Administra-
remainder of this chapter. Chapter 2 describes emission tion Defense District (PADD) that do not meet the
control technologies for heavy-duty diesel engines, their 80-percent production requirement. Starting June 1,
effects on fuel efficiency, and expected costs. Chapter 3 2005, refineries can accrue credits for producing any

'U.S Environmental Protection Agency, "Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and Vehicle Stan-
dards and Highway Diesel Fuel Sulfur Control Requirementr Final Rule." Federa( Reslter. 40 CFR Parts 69 80, and 86 (January 18, 2001).

2U.S. Environmental Protection Agency. "EPA Gives the Green Light on Diesel-Sulfur Rule," Press Release (February 26.2001).
-Sources addressing the impact of the ULSD Rule on vehicle emissions and public health are included in the bibliography.
4 The State of Alaska and the U.S Territories have been exempted Irom the program.
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Background required to meet the 30 ppm standard until 2007. The
date for GPA and small refiner gasoline sulfur compli-

The ULSD Rule represents a unique financial and logis- ance has been extended an additional 2 years for those
tical challenge to refiners and distributors, because it refineries that produce 15 ppm diesel at 85 percent of
places an unprecedented low sulfur limit on a secondary baseline highway diesel production levels."
product. Although highway-grade diesel, which is
currently limited to 500 ppm sulfur, is the second most Consumption of highway-grade diesel (500 ppm sulfur)
consumed petroleum product, gasoline is the most accounted for 68 percent of the distillate fuel market in

important product by far. In 1999, 500 ppm diesel 1999,12 although 9 percent of that fuel went to non-road

accounted for 12 percent of total petroleum consump- (rail farming, and industry) and home heating uses."
tior. while gasoline accounted for 43 percent. 7 The USD Higher sulfur distillate (more than 500 ppm) used exclu-
Rule comes less than a vear after a new nationwide sul- sively for non-road and home heating needs accounted
fur standard for gasoline was finalized by the EPA at for the other 32 percent of the distillate market. These
an average 30 ppm. 8 Some concerns have been raised other distillate markets will also be affected by the new
that resources may be both financially and physically highway diesel standard and may play a role in how
challenged to meet both the gasoline and diesel sulfur some refineries respond to the rule. For instance, instead
standards. 9 of investing in ULSD production, some refineries may

opt to switch production to non-road or heating
In February 2000, the EPA finalized a rule on Tier 2 vehi- markets.
cle emissions and gasoline sulfur standards. The sulfur
content of gasoline across the country is to be phased The EPA is in the process of promulgating "Tier 3"
down to 30 ppm on average between 2004 and 2007. Like non-road engine emission limits around 2005 or 2006,
the diesel sulfur standard, reduced sulfur gasoline is which are expected to be linked to sulfur reduction for
required in order to accommodate new emissions con- non-road diesel fuel.14 The level of sulfur reduction
trol technologies required for meeting tighter vehicle required for Tier 3 vehicles is highly uncertain because
emissions standards. Gasoline produced by most refin- of the diversity of the non-road market. Diesel engines
ers will be required to meet a corporate average sulfur used for farming, construction, rail, and other industrial
content of 120 ppm in 2004 and 90 ppm in 2005, corn- markets have different performance requirements that
pared with a national average of around 340 ppm in need to be reconciled. 15 Both the American Petroleum
1998. 1" By 2006, most refiners must meet a refinery level Institute (API) and National Petrochemical and Refiners
annual average of 30 ppm with a maximum of 80 ppm in Association (NPRA) have expressed concerns about
any gallon. complying with potential non-road standards before full

implementation of the 15 ppm highway diesel stan-
Refiners producing most of their gasoline for the Geo- dards.16
graphical Phase-In Area (GPA). generally encompassing
the Rocky Mountain region. will also he allowed a more In addition to refinery issues, there are concerns about
gradual phase-in because of less severe ozone pollution the ability of the distribution system to handle the
in the area. These refiners will be required to meet a requirements of the ULSD Rule. Between June 2006 and
refinery average of 150 ppm in 2006 and must meet the June 2010, the 80/20 rule will allow up to 20 percent of
30 ppm requirement in 2007. Small refiners will not be highway diesel production to continueat the current 500

'Energy Informatlon Administration, Petroleum Supply Annual 1999. DOE/EIA-0340(99)/I 1 (Washington, DC, une 2000), Table 3.

U S En iron mental Protection Agency, 'Control of Air Pollution from New Motor Vehicles Tier 2 Motor Vehicle Emissions Standards
and Gasoline Control Requirements.' Federal Reister, 40 CFR Parts 80,85, and 86 (February 10,2000).

9 National Petroleum Council. U.S Petroleum Refining- Assunng the Adequacy and Affordabilty of Cleaner Fuels June 2000), Chapter 3,
U.S A

1U.S Environmental Protection Agency. EPA Saff Paper on Gasoltne Sulfur Issues. EPA420-R-98-005 (Washington, DC, May 1998). The
average sulfur content has declined since the sulfur content of reformulated gasoline was reduced substantially to meet Phase 2 reformu-
lated gasoline emissions requirements. which became effective in 2000.

"The EPA announced on May 4. 2001, thai National Cooperative Refining Association and Wyoming Refining would be given addi-
tional time to meet the sulfur standard for gasoline. Both refiners are planning to comply with the 2006 highway diesel requirements on
time.

12Energy Information Adminisrration. Petroleum Supply Annual 1999. DOE/EIA-0340(99)/1 (Washington. DC. June 2000). Table 3.
13Energy Information Administration. Fuel Oil and Kerosene Sales 1999, DOE/EIA-0525(99) (Washington, DC, September 2000). Tables

19-23.
14U.S Environmental Protection Agency. Reducing Air Poliuti onfrom Nol-rrou Enlgins, EFA420-F-04-048 (Washington, DC, November

2000), p. 3.
15Nonroad Workgroup, Minutes of the Workgroup's Meeting (Alexandria. VA. January 16. 2000).
'"l6Dsel Fuel Neitn, Vol. 5, No. 3 (February 5,2001)
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constructed, based on refinery-specific analysis of Moderate New Market Entry Scenario. This cost
investment requirements and operating costs. 24 Unlike curve assumes that a selective number of refineries
the NEMS projections discussed below, the cost curves that are currently producing little or no highway die-
do not reflect an equilibrium market price. sel will enter the ULSD market. The underlying

premise is that there would be a limited number of
The cost curves developed for this study are the result of companies that think they will be able to gain market
a refinery-by-refinery analysis. Because of the propri- share without depressing margins to the extent of
etary nature of the data, this analysis does not disclose undercutting profits. Only a few will make this
information about individual refineries. The ULSD pro- move, while the rest wait for a clear indication of
duction costs were estimated for different groups of ULSD margins.
refineries based on their size, the sulfur content of the
feeds, the fraction of cracked stocks in the feed, the boil- Assertive Investment Scenario. Refineries were
ing range of the feed, and the fraction of highway diesel assumed to make the requisite investments to either
produced. The capital and operating costs for the differ- maintain or gain highway diesel market share.
ent groups were developed for EIA by the staff of the The scenarios discussed above are based on capital cost
National Energy Technology Laboratory (NETL).25 and return on investment assumptions that are consis-

tent with EPA's analysis. Due to the uncertainty of these
The technology cost representations were used to assumptions two et of enitivit anali are alo

assumptions, two sets of sensitivity analysis are alsodevelop four sets of cost curves based on four different provided To address the uncertainty associated with
investment rationales. Within a given supply curve, the the ost o istai or ifying distillate hydro-
relative costs of different groups of refineries provide an r ing a set f senaitreaters for producing ULSD, a set of scenarios wasindicator of possible supply problems. A large range of es o po ing U , a set of scenarios was

compliance costs in which investment costs are much adeveloped assuming capital costs for hydrotreater unitscompliance costs in which investment costs are much a p t t ithat are about 40 percent higher than the initial set. An
higher for some refiners than for others may be an indi- . .a

higher* _for smrfeadditional set of scenanos explores the impact of assum-
cation that some refiners may forgo investment. The f ring a 10-percent after-tax rate of return on investment,behavior of refiners will be influenced by their expecta- ud in t of te te o are in Chapter

used in most of the studies compared in Chapter 7,
tion of what others will do and is therefore subject to instead of the 2-percent after-tax rate (equivalent to
great uncertainty. In order to explore the uncertainty of percent before tax) assumed in the initial et.

percent before tax) assumed in the initial set.refinery behavior and the possible implications for sup-
ply,cost curves were developed based on the four differ- Assessment of Mid-Term Effects
ent scenarios of investment behavior discussed below: of the Rule

* Competitive Investment Scenario. This scenario
Comt S ario. This s ario The mid-term analysis fbr this study was performedassumes that some refineries will produce ULSD in, A ' Pc .

-,g ,,sinthe NE.-S Prcoeum Mar'ei Module (PMLM). The2006, while others may find it more economical to sg the NE. Pe.r m ..
abandon the market Refiners that have competitive PMM represents domestic refinery operations and theabandon the market. Refiners that have competitive

costs of production are assumed to maintain market marketing of petroleum products to consumption
shares similar to current highway diesel market regions. PMM solves for petroleum product pnces
shares. Refineries currently producing a relatively crude oil and product import activity (in conjunctionshares. Refineries currently producing a relatively , ..-. * . n - . , '
low fraction of diesel fuel may abandon the market wih the EMS International Energy Module and Indus-
unless their cost per unit is competitive at current trial Demand Module), and domestic refinery capacity
highway diesel production levels. expansion and fuel consumption. PMM is a regional, lin-

ear programming representation of the U.S. petroleum
· Cautious Expansion Scenario. Current producers market. Refining operations are represented by a

with competitive cost structures for ULSD produc- three-region linear programming formulation of the
tion and a high yield of diesel production (greater five Petroleum Administration for Defense Districts
than 70 percent of middle distillates) are assumed to (PADDs). PADDs I (East Coast) and V (West Coast) are
increase production if the unit cost of the increased treated as single regions, and PADDs II (Midwest), III
production is not substantial. Other refineries may (Gulf Coast), and IV (Rocky Mountains) are aggregated
also increase their fraction of highway production if into one region Each region is considered as a single
economical and if the non-road market will allow. firm where more than 80 distinct refinery processes are
For instance, the Northeast has a strong heating oil modeled. Refining capacity is allowed to expand in each
market, potentially limiting a shift toward highway region over each 3-year period. As a result, cumulative
diesel production.

24The EPA and Baker and O'Brien also developed refinery-specific cost analyses. but their estimates did not reflect data related to the
quality of crude oil inputs and the quality ol diesel fuel components input to downstream unitscollected by EIA.

2Trhe technology costs were developed in consultation with Mr. John Hackworth and were reviewed by Mr. Ray Ory. one of El As inde-
pendent expert reviewers, and by members of API.
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downgrade assumption of 4.4 percent and the price dif- Mason and Associates. 28 Due to the uncertainty about
ferential between ULSD and other diesel.27 Estimates for the extent of downgrade that will occur in the pipeline
the percent of downgraded product range between system, EIA has also projected the costs associated with
EPA's 4.4 percent estimate to 17.5 percent by Turner larger downgrade assumptions (see Chapter 6).

2 7 U.S. Environmental Protection Agency. Regulatory Impoct Analysis: Hraty-Duty Enngizr and Vthicle Standards and Highway Diesel Furl
Sulrur Requirerrtts EPA420-R.OO-026 (Washington. DC. December 2000). Chapter V, web site www.epa.gov/otaq/regs/hd2007/frm/
la-v.pdf.

8Turner. Mason & Company. Rvnnsd Supplrmint lo Rrport: Costl/nmpacts of Dlstributng Potential Ultra Low Sulfur Dusel (Dallas, TX,
August 8. 2000).
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2. Efficiency and Cost Impacts
of Emission Control Technologies

Background heavy-duty engine manufacturers, stating that the 2004
emission standards would be met by October 2002.3 t

The new ultra-low-sulfur diesel (ULSD) Rule issued by The standards for new heavy-duty highway vehicles in
the U S. Environmental Protection Agency (EPA) model years 2004 and later were finalized July 2000.
requires not only that the sulfur content of transporta-
tion diesel fuel oil produced by domestic refineries be In December 2000, EPA published additional standards
drastically reduced by 2007, but also that emission con- for on-road heavy-duty diesel engines that would take
trols on heavy-duty diesel engines be imposed to dra- effect beginning in 2007. These standards will require
matically reduce emissions of nitrogen oxides (NO,), stricter control of PM (0.01 g/bhp-hr), NO, (0.20
particulate matter (PM), and hydrocarbons (HC). This g/bhp-hr), and HC (0.14 g/bhp-hr) emissions. The new
chapter summarizes the new heavy-duty engine errs- standards apply to diesel-powered vehicles with gross
sion standards, discusses the feasibility of meeting the vehicle weight (GVW) of 14,000 pounds or more.
standards based on a review of the EPA-identified emis- The PM standard applies to all on-road heavy- and
sion control technology options that might be available, medium-duty diesel engines. The NO, and HC stan-
and assesses cost implications of the technology options. dards are to be phased in at 50 percent of new vehicle

sales in model years 2007 through 2009. In 2010, all new
The new ULSD standards finalized by the EPA are cru- on-road vehicles will be required to meet the NO, and
cial lo the successful development of emission control HC standards.
equipment for heavy-duty diesel engines. The catalysts
to be used in meeting the emission standards can be For years 2007 through 2009, the EPA allows diesel
severely damaged bv sulfur contamination. For exam- engine manufacturers flexibility in meeting the NO, and
pie, catalyst-based particulate filters for diesel engines HC standards 3 Engine manufacturers are provided the
have shown significant losses of conversion efficiency option of producing all diesel engines to meet an aver-
with fuel containing 30 ppm sulfur, particularly in age of 2004 and 2007 NO, and HC emission standards
colder climates. With respect to NO, adsorbers. (1.1 g/bhp-hr). Engine manufacturers and EPA have
researchers have found that at fuel sulfur levels above 10 confirmed that the industry intends to design ard prco
ppm. the heavy truck emission standard may not be duce engines that meet the average NO,/HC emission
attainable standard, providing engine manufacturers the ability to

comply with the standards by using less stringent emis-
The EPA's final emission standards will affect new sion control systems.3 2 If manufacturers produce
heavy-duty vehicles in model years 2004,2007, and 2010. low-emission engines in 2006, the number produced can
Although this study focuses on the impact of the 2007 be deducted from 2007 production requirements.
standard, discussion of the 2004 standards and the asso-
ciated impacts on technology, cost, and efficiency are
relevant to the analysis. In 1997, the EPA proposed new Emission Control Technologies
emission standards for 2004 and later model year
heavy-dutv diesel engines that required a combined Historically. engine manufactures have met new
standard for NO, and HC of 2.4 grams per brake horse- emissions standards through modifications to engine
power-hour(g/bhp-hr).2 9 Thecurrent standard for NO, design. The continuation of this trend is seen in the
is 4 g/bhp-hr, and the standard for HC is 1.3 g/bhp-hr. projection of technologies used to meet the EPA's 2004
The proposed standard was reviewed by industry, and emission standards for heavy-duty diesel engines. An
in 1998 the EPA signed consent decrees with several EPA-commissioned technology study that addressed

29The brake horsepower of an engine is the effective power output, sometimes measured as the resistance the engine provides to a brake
attached to the ourput shaft A bhp-hT is that unit of work or energy equal to the work done at the rate of 1 horsepower for 1 hour

UL.S Etl ronmental Protection Agency, Final Emission Slaldords for 2004 atd Laler Model Year Highway Heaty-Duty Vehicles and Engines,
EPA420-F-00-026 (WVashngton, DC. July 2000), p.4.

31 US. Envi ronmental Protection Agency. Heatrv-Dutv Engine and Vehicle Standards and Highruray Diesel Fuel Sulfur Control Requiremnts,
EPA420-F-0-057 (Washington. DC. December 2000), p.2.

32 Based on telephone interviews with engine manufacturers and the LS. Environmental Protection Agency.
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the reduction of sulfur in the exhaust stream. The sulfur catalysts are expected to improve and that the associated
accumulates on the NO, adsorber catalyst, and eventu- optimization of ECR and timing control will eventually
ally adsorber storage capability is completely lost. Even be achieved.
at ultra-low-sulfur levels, further desulfurization must
occur to ensure that the NO, adsorber is not "poisoned." Technology Costs

To date, no NO, adsorber system has proven feasible. The EPA's cost analysis of the technologies required to
Although NO, adsorbers have demonstrated compli- meet the 2004 standard assumed that fuel injection and

ance using ULSD (7 ppm), the systems show losses in turbocharger improvements would occur without the
conversion efficiency after 2,000 miles of operation. : new emission standards. Therefore, when estimating
Concerns have also been raised about the ability of the increases in engine costs, the EPA excluded 50 percent of
technology to perform overa range of operating temper- the technology costs in the total cost estimation. The
atures and loads. Industry and government research incremental costs for medium-duty engines were esti-
efforts are seeking ways to overcome the obstacles fac- mated to be S657 in 2004, decreasing to $275 in 2009.
ing the NO, adsorber technology. Heavy-duty engine costs were estimated at $803 in 2004,

decreasing to S368 in 2009. 45

In order to meet the 2007 emission standards for heavy-
duty diesel engines, the EPA makes the following The EPA also estimated increases in annual operating
assumptions regarding the performance of NO, costs of 549 for medium-duty engines and $104 for
adsorber emission control technology: heavy-duty engines for the maintenance of the EGR sys-

tem. The cost of the NO, adsorber emission control sys-
* Conversion efficiencies will improve so that the tern for medium-duty engines was estimated at $2,564 in

overall loss of fuel economy will be only 2 percent: 1 2007, decreasing to 51,412 in 2012. For heavy-duty
percent for the fuel-rich cycle and 1 percent for trucks, the cost of control technology was estimated at
pumping losses. 53.227 in 2007. decreasing to $1,866 in 2012.46 Although

* EGR equipment will be optimized as a result of the engine manufacturers state that these costs are optimis-
improved efficiency of NO, adsorber emission con- tic, no studies have been completed to dispute the EPA
trol equipment. The optimized EGR air-to-fuel mix- estimates.
ture will provide a 1-percent increase in fuel
efficiency, which will offset the 1-percent loss in effi- Efficiency Losses
ciencv from the fuel-rich exhaust cycle. EI'A assumptions for the impacts of the ULSD Rule on

* The application of the new emission control technol- diesel engine fuel efficiency are used for the Regulation
ogv will provide a 3-percent or greater increase in case in this analysis. Because the emission control tech-
efficiencv by offsetting the fuel efficiency reductions nology development needed to meet the 2007 standards
that were incurred to meet the 2004 standard when remains to be developed, however, a sensitivity case
diesel engine manufacturers manipulated fuel Injec- was analyzed to evaluate the possible impacts of fuel
tion timing to optimize for low NO, emissions efficiency reductions 47 In the 4% Efficiency Loss case for

this study, it is assumed that meeting the emission stan-
Based on these assumptions. EPA predicts that there dards in 2010 will reduce the average fuel efficiency of
will be no loss in fuel efficiency associated with the NO, highway heavy-duty diesel engines by 4 percent,
adsorber catalyst designed to meet the 2007 emission improving to no efficiency loss in 2015. It is assumed in
standard4 3 Although experts agree that this is possible, this scenano that engine manufacturers will not be able
it has vet to be proven 44 Current field tests reveal a 4- to to overcome fuel efficiency losses in order to meet the
5-percent fuel efficiency loss with current stale-of-the- standards in 2010. but with continued improvements in
art technology, which still requires EGR and timing NO, adsorber efficiency and desulfurization catalysts,
control. Experts agree, however, that NO, adsorber they will be overcome by 2015.

412 Manufacturers of Emission Controls Association. Catalvl-Based Diesr Particulate Filters and NO, Adsorbers: A Summary of the Technol-
oiu's and llrf Effrcts of Tuel Sulfur (August 14. 2000), p. 19

4'U S Environmental Protection Agency. Technical Support Document for the Heaov- Dlty Engine and Vehicle Standards and Highwvy Diesl
Furl Suflhr Cirrol Reuirutrnrrts. Air Qvualitv M(dlchii Awllyu'. EPA420-R-00-026 (Washington, DC. December 2000), p. V-34.

44 Based on phone interviews with emission control equipment manufacturers
45U.S Environmental Protection Agency. ReiCulaiirv Impacl Analyis Control of Emislioit of Air Pollution From Highwtiv Healy-Duty

Ennirne EPA420-R.O0-010 (Washington, DC. tilvy 2100). p t8
46' S Environmenial Protection Agency. Terhiiral .*ur'TDPrl Dotumn I IIor the Heavy-Duty Enginte and Vehicle Standards anid Highway Dieel

Furl Suifur Coiifrol Rcqwurrmrc:ts. Air Qualivt Mclhrn. Awluis-. EPA420-R-00-2S (Washinglon, DC, December 2000), p. V-38.
47

Although this case reflects a scenario in which losses in efficiency Irom emission contol are not overcome by new technology, the con-
siderable time available for research and development may provide government and industry ample time to resolve the fuel efficiency loss
issues associated with advanced emission control technologies
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3. Desulfurization Technology

Introduction 7 ppm. Whether production is at 10 ppm or 7 ppm, the
same technology would be used. In general, a relatively

The availability of technologies for producing ultra- lower sulfur content would be achi::v:ed vih more
low-sulfur diesel fuel (ULSD) was one of the issues severe operating conditions at a higher cost.
raised by the House Committee on Science. First, do ade-
quate and cost-effective technologies exist to meet the Considerable development in reactor design and cata-
ULSD standard? Second, are technologies being devel- lyst improvement has already been made to achieve
oped that could reduce the costs in the future? Last. is it ULSD levels near or below 10 ppm. In some cases iow
likely that the needed technologies can be deployed into sulfur levels are the consequence of refiners' efforts to
the market in time to meet the ULSD requirements of the meet other specifications, such as low aromatic levels
rule? required in Sweden and California. In other cases refin-

ers have decided to produce a "premium" low-sulfur
A review of the technologies reveals that current tech- diesel product, as in the United Kingdom, Germany, and
nologies can be modified to produce diesel with less California. These experiences, though limited, provide
than 10 parts per million (ppm) sulfur. A small number evidence for both the feasibility of and potential difficul-
of refineries currently produce diesel with sulfur in the ties in producing ULSD on a widespread basis.
10 ppm range on a limited basis. The existence of the req-
uisite technology does not ensure. however, that all Refineries currently producing ULSD in limited quanti-
refineries will have that technology in place in time to ties rely on enhanced hydrotreating technology. Tech-
meet the new ULSD standards. Widespread production nology vendors expect that this will also be the case for
of ULSD will require many refineries to invest in major widespread production of ULSD. The following section
revamps or construction of new units. In addition to the focuses on hydrotreating as the primary means to
status of desulfurization technologies. this chapter dis- achieve ULSD levels. A few emerging and unconven-
cusses possible impediments to their deployment. tional desulfurization technologies are also discussed,

which if proven cost-effective eventually may expand
Refineries in the United States are characterized by a refiners' options for producing ULSD.
wide range of size, complexity, and quality of crude oil
inputs. Upgrades at a given refinery depend on individ-
ual circumstances, including the refinery's existing con- ULSD Production Technologies
figuration, its Inputs, its access to capital. and its
perception of the market. The sulfur in petroleum prod- Very-low-sulfur diesel products have been available
ucts comes from the crude oil processed by the refinery commercially in some European countries and in Cali-
Refiners can reduce the sulfurcontent of their diesel fuel fomia on a limited basis. Sweden was the first to impose
to a limited extent by switching to crude oil containing very strict quality specifications for diesel fuel, requiring
less sulfur; however, sulfur reduction from a switch in a minimum 50 cetane, a maximum of 10 ppm on sulfur
crude oil would fall well short of the new ULSD stan- content, and a maximum 5 percent on aromatics content.
dard. Refineries will require substantial equipment To meet these specifications the refinery at Scanraff,
upgrades to produce diesel with such limited sulfur. Sweden, installed a hydrotreating facility based on

SynTechnology. 4 8 The Scanraff hydrotreating unit con-
In order to allow for some margin of error and product sists of an integrated two-stage reactor system with an
contamination in the distribution system, refineries will interstage high-pressure gas stripper. The unit processes
be required to produce highway diesel with sulfur a light gas oil (LGO) to produce a diesel product with
somewhat below 15 ppm. Due to limited experience less than 1 ppm sulfur and 2.4 percent aromatics by vol-
with such low-sulfur products, the exact sulfur level that ume. It is important to note that the Scanraff plant is
will be required by refineries is not certain In the Regu- highly selective of its feedstock to achieve the ultra-low
latory Impact Analysis for the ULSD Rule. the EPA sulfur content which may not be generalized to most
assumed highway diesel production with an average of U.S refineries.

48 B v an der Linde (Shell), R. Menin (ABB Lummus). D. Dave & S. Gustas (Criterion). 'SynTechnology: An Attractive Solution for Meet-
ing Future Diesel Specifications." presenta ioln o the 1999 Asian Refining Technology Conference. ARTC-99.
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Refinenes with hydrotreaters are likely to achieve pro- Refining:Assuring the Adequacy and Affrdabilhty ofCleanerduction of ULSD on straight runs by modifying catalysts Fuels, the National Petroleum Council (NPC) suggestedand operating conditions. Desulfurizing the remainder that in order to produce diesel at less than 30 ppm sulfur,of the distillate streams is expected to pose the greatest new high-pressure hydrotreaters would be required,challenge, requiring either substantial revamps to operating at pressures between 1,100 and 1,200 psig. 56
equipment orconstruction of new units. In some refiner- Pressures over 1,000 psig are expected to requireies the heavier and less valuable streams, such as LCOs, thick-walled reactors, which are produced by only a feware run through a hydrocracker. The distillates from the suppliers (see discussion later in this chapter) and takecracked stocks contain a larger concentration of cor- longer to produce than reactors with thinner walls. Inpounds with aromatic rings, making sulfur removal contrast to NPC's expectations, EPA's cost analysismore difficult. The need for some refineries to desulfur- reflected vendor information for revamps of 650 psigize the cracked stocks in addition to the straight-run and 900 psig units that would not require thick-walledstreamsmayplayakeyroleinthechoiceoftechnology. reactors. The vendors indicated that an existing

hydrotreating unit could be retrofitted with a number ofWhen the 15 ppm ULSD specification takes effect in June different vessels, including: a reactor, a hydrogen com-2006, refiners will have to desulfurize essentially all die- pressor, a recycle scrubber, an interstage stripper, andsel blending components, especially cracked stocks, to other associated process hardware. 5 'provide for highway uses. It is generally believed that a
two-stage deep desulfurization process will be required The amount of hydrogen required for desulfurization isby most, if not all refiners, to achieve a diesel product also uncertain, because the industry has no experiencewith less than 10 ppm sulfur. The following discussion with widespread desulfurization at ultra-low levels.reviews a composite of the technological approaches One of the primary determinants of cost is hydrogenof UOP, Criterion Catalyst, Haldor Topsoe, and consumption and the related investment in hydro-MAKFining (a consortium effort of Mobil. Akzo Nobel, gen-producing equipment. Hydrogen consumption isKellogg Brown & Root, and TotalFinaElf Research). the largest operating cost in hydrotreating diesel, and

minimizing hydrogen use is a key objective in hydro-A design consistent with recent technology papers treating for sulfur removal. In general, 10 ppm sulfurwould include a first stage that reduces the sulfur con- diesel would require 25 to 45 percent more hydrogentent to around 250 ppm or lower and a second stage that consumption than would 500 ppm diesel, in addition tocompletes the reduction to less than 10 ppm. In some improved catalysts. 58 Hydrogen requirements at lowercases the first stage could be a conventional hydro- sulfur levels rise in a nonlinear fashion.treating unit with moderate adjustments to the opera-
tion parameters. Recent advances in higher activity In addition to improvemnents in design and catalysts,catalysts also help in achieving a higher sulfur removal other modifications to refinery operations can contrib-raie.55 The second stage would require substantial modi- ute to the production of ULSD. For example, high-sulfurfication of the desulfurization process, primarily compounds in both straight runs and cracked stocks liethrough using higher pressure, increasing hydrogen predominantly in the higher boiling range of the materi-rate and purity, reducing space velocity, and choice of als. Thus, reducing the final boiling point for thestreamscatalyst. To deep desulfurize cracked stocks, a higher and cutting off the heaviest boiling segment can reducereactor pressure is necessary. Pressure requirements the difficulty of the desulfurization task. If a refiner haswould depend on the quality of the crude oil and the hydrocracking capability, the hydrocracker would be ansetup of the individual refinery. ideal disposition for these streams. Some refiners mak-

ing both high- and low-sulfur distillate products may beThe level of pressure required for deep desulfurization able to allocate the more difficult distillate blend streamsis a key uncertainty in assessing the cost and availability to the high-sulfur product; however, the EPA is inof the technology. In its 2000 study, U.S. Petroleum the process of promulgating "Tier 3" non-road engine

5 5 The type of improvement in catalyst activity is illustrated by Akzo Nobel new KF57 coba It-molybden um (CoMo) cata yst. Comparing
KF 757 with its predecessor catalyst Akzo states. -A diesel unit designed to achieve 500 wppm prod uct sulfur with KF 752 can easily achieveless than 250 ppm product sulfur with KF 757 while maintaining the same operating cycle." Source: C.P. Smnit, -MAKFining Premium Distil-lates Technology. The Future of Distillate Upgrading.- presentation to Petrobras (Rio de Janeiro. Brazil, August 24, 2000), p. 4.5 National Petroleum Council. U.S. Petroleum Refinng. Assunng the Adquacy and Affordablhty of Cleane Fuels (June 2000), Chapter 7, pp.132-133.

57U. SEnvironmental Protection Agency, Regulalor, Impact Aralysis: Heavy-Duty Engitrne and Vehicle Standards and Highrry Diesel FuelSuIf:,r Requruerlrts, EPA420-R-00-026 (Washington, DC. December 2000). Chapter V, p V-69
5Cha rles River Associates. Inc.. and Baker and OBrien, Inc.. Anassessmentf fthe Potential Impacts ofProposed Etnronrrmnat Regulations onUS Refiry Surpply vf DJe-l Fuel. CRA No. D02316-0O (August 2000), p. 26
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Developing Technologies and Ultra-Low-Sulfur Alternatives (Continued)

A second way to avoid desulfurization is with market would be able to absorb. Biodiesel is a strong
biodiesel made from vegetable oil or animal fats. solvent and can dissolvepaint aswell as deposits leftin
Although other processes are available, most biodiesel fuel lines by petroleum-based diesel, sometimes lead-
is made with a base-catalyzed reaction. A fat or oil is ing to engine problems. Biodiesel also freezes at a
reacted with an alcohol, such as methanol, in the pres- higher temperature than petroleum-based diesel.
ence of a catalyst to produce glycerine and methyl Biodiesel advocates claim that a I-percent blend of
esters or biodiesel. The methanol is charged in excess to biodiesel can improve lubricity by as much as 65 per-
assist in quick conversion and recovered for reuse. The cent. At least eight companies are marketing biodiesel
catalyst, usually sodium or potassium hydroxide, is in all parts of the United States, according to the
mixed with the methanol. Increased production of National Biodiesel Board. f

biodiesel could create more surfactants than the

tWeb site www.biodiesel org/marketers.hhn.

emission limits around 2005 or 2006, which are expected NEMS Approach to Diesel
to be linked to sulfur reduction for non-road diesel
fuel. 59 Desulfurization Technology

A processing scheme that has been promoted primarily The Petroleum Market Module (PMM) in the National
in Asia and Europe employs a combination of partial Energy Modeling System (NEMS)6 projects petroleum
hydrocracking and FCC to produce verv-low-sulfur product prices, refining activities, and movements of
fuels. In this scheme a partial conversion hydrocracking petroleum into the United States and among domestic
unit is placed in front of the FCC unit to convert the vac- regions. In addition, the PMM estimates capacity expan-
uum gas oil to light products (distillate, kerosene, naph- sion and fuel consumption in the refining industry The
tha, and lighter) and FCC feed. The distillate product is PMM is also revised on a regular basis to incorporate
low in sulfur (less than 200 ppm) and has a cetane num- current regulations that may affect the domestic petro-
ber of about 50. The cracked stocks produced in the FCC leum market.
unit are also lower in sulfur and higher in cetane. The
relatively greater demand for distillate relative to gaso- The PMM optimizes the operation of petroleum refiner-
line demand in Europe and Asia and the higher diesel ies in the United States, including the supply and trans-
cetane requirement are more in keeping with the portation of crude oil 'to refineries, the regional
strengths of this process option than is the case for most processing of these raw materials into petroleum prod-
u.S. refineries. ucts, and the distribution of petroleum products to meet

regional demands. The production of natural gas liquids
A few new technologies that may reduce the cost of from gas processing plants is also represented. The
diesel desulfurization-sulfuradsorption, biodesulfuri- essential outputs of the model are product prices, a
zation, and sulfur oxidation-are in the experimental petroleum supply/demand balance, demands for refin-
stages of development (see box above). Although they ery fuel use, and capacity expansion.
are being spurred by the EPA rule, they are unlikely to
have significant effects on ULSD production in 2006, The PMM employs a modified two-stage distillate deep
however, they may affect the market by 2010 In addi- desulfurization process based on proven technologies.6 1

ion, methods have been developed to produce diesel The first stage consists of a choice of iwo distinct units,
IUEl from natural gas and organic fats, but they still are which accept feedstocks of various sulfur contents
costly. and desulfurize to a range of 20 to 30 ppm (Table 2). The

-JU.S. Environmental Protection Agency, Reducmin Air Pollufton from Non-road Engines. FPA420-F-M-048 (Washington, DC, November
2Cr), p. 3.

C6NEMS was developed by EIA for mid-term forecasts of US energy markets (currenlly through 2020) NEMS documentation can be
found at web site www eia.doe.gov/bookshelf/docs.html. PMM documentation can be found at web site www.eia.doe.gov/pub/pdf/
nodel docs/m059(2001).pd(

6(The PM M ncorporates the technology database from EnSys Energy & Systems. Inc., a consultant to EIA, for refinery processing mod-
eling.
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Expected Developments unsuitable or require major capital outlays. Uncertainty
about the level of revamp is a major source of uncer-

and Cost Improvements tainty in estimating the cost of the ULSD Rule.

Recent experience indicates that consistent, high- Further consolidation of the refinery industry may
volume production of ULSD is a technologically feasible achieve better economies of scale, although some indus-
goal, although many refineries could face major retrofits try analysts have expressed concern that a shortage of
or new unit construction. The variation in feedstock con- diesel supply could materialize in the short term if some
cerning both sulfur content and the amount of cracked economically challenged refineries exit the diesel mar-
stock may be influential in the choice of process option ket. Catalyst improvements are expected to be one of the
and the cost of desulfurization, which mav also entail a main factors in reducing operating costs, both in terms
different allocation of streams to products. Although of recycle rate and efficient use of hydrogen. Other fac-
unconventional desulfurization technologies have been tors, such as the dependence of the refinery on distil-
promoted recently by various vendors, none has made lates, access to lower-sulfur crude, level of competition,
sufficient progress toward the commercial stage to war- and ability to upgrade infrastructure, must also be taken
rant consideration by most refiners who must start pro- into account. The European experience could also pro-
ducing ULSD by June 2006.63 vide valuable insights for U.S. refineries.

The two-stage desulfurization process can be accom-
plished through revamping existing units, building new
units, or a combination of both. Several aspects of unit Deployment of
design are important. Properly designed distribution Desulfurization Technologies
trays can greatly improve desulfurization efficiency, in
that catalyst bypassing can make it virtually impossible The deployment of diesel desulfurization technologies
to produce ULSD. Because hydrogen sulfide (H11S) will hinge on several factors, such as the ability and will-
inhibits hydrodesulfurization reactions, scrubbing of ingness of refiners to invest, the timing of investment
recycle gas to remove H2S will improve desulfurization. and permitting. the ability of manufacturers to provide
New design or revamps will also include gas quench to units for all U.S. refineries at once, and the availability of
help control temperature through the reactor. In the engineering and construction resources.
design of a two-stage system, there will be a hot stripper One impediment to acquiring desulfurization upgrades
between the two reactors where ammonia and H2 S are may be the willingness and ability of individual refiners
stnrpped from the first-stage product. to obtain capital. The EPA estimates that average invest-

As more commercial evidence and cost information ment for diesel desulfurization will cost $50 million perAs more commercial evidence and cost information
become available for diesel desulfurization in the next refnery, slightly more than the estimated $44 million

per refinery required to meet the Tier 2 gasoline sulfurfew years, it will be possible to better assess the technol- r t m
requirement. Most refiners will invest in the gasoline

ov, choices-including equipment requirements, oper-
cpment requ- irements. oper sulfur upgrade because gasoline is their major product.ating conditions, and production logistics-that most r r *„n/

atg conditions , .and prodction logistics-that most Because U.S. refineries typically produce three to fourrefiners will have to make in order to meet the new, *
times as much gasoline as highway diesel fuel, the perULSD standards. However, the EPA's tight complianceimes as much gasoline as highway diesel fuel, the per

. m ,, , , . .,,,in r-' *i L * i. mg oic h gallon investment cost of ULSD will be three to fourtimetable for producing ULSD might short-circuit the times as high
times as high. 5

learnming process for refiners to acquire necessary expern-
ence to make cost-effective decisions. 4 The many cave- In its Regulatory Impact Analysis, the EPA provided an
ats within current vendors' statements must be carefully analysis of capital requirements indicating that the com-
scrutinized, to avoid overestimating the capability or bined annual capital investment for gasoline and diesel
underestimating the costs for new or revamped distil- desulfurization would be $2.15 billion in 2004 and S2.49
late hydrotreating facilities. Most vendors state that billion in 2005.66 The EPA analysis spread the diesel
their goal is to use or revamp a client refiner's current investments overa 2-year period (to reflect "a somewhat
process units whenever possible. In trying to reach a 10 more sophisticated schedule for the expenditure of capi-
ppm or lower su Ifur target, however, many units may be tal throughout a project") and assumed that the gasoline

63 t is believed that, to comply with the new ULSD cap of 15 ppm, a refiner would require about 4 years lead time to secure a permit and
to design, build, and optimize a new desulfurization process before commercial production is ready.

64 Small refiners, which may delay ULSDproduction under special provisions of the Rule, could adopt emerging technologies later in the
decade when any of those technologies becomes cost-compelilve.

65U.S. Environmental Protection Agency. Regulatory Imparl AiOIlysis: Heavi-Duh t Engiue aund Vehicle Standards and Highuwy Die.el Fuel
Sulfur Requlremenlt. EPA420-R-00-026 (Wash:ngton. DC, December 2000). Chapter IV.

6U.S. Environmental Protection Agency. R xulalonr Impact Attalusil: HealY-Dutl En£itie antd Vehicle Standards arnd Highuwy DIrel Fuel
Sulfur Require'.rrnis EPA420-R-0M0-26 (Washington, DC. December 2000), Chapter IV, pp. IV-63-IV-64.
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Tier 2 gasoline program alone and for the gasoline and different estimates for personnel. The range of personnel
ULSD programs together, both with and without a estimates shown in Table 4 highlights the uncertainty of
temporary compliance option. The estimates of the two the estimates.
programs taken together without the temporary compli-
ance option were about double the employment esti- The EPA s analysis assumed that a total of 97 units
mates for the Tier 2 gasoline program only, in all three would be added to make Tier2 gasoline and that 121 die-
job categories. When the temporary compliance option sel desulfuzation units would be added for ULSD
is taken into account, personnel requirements for the (Table 5). The expected startup dates for the gasoline
two programs are only about 30 percent higher than for and diesel desulfurization units indicate an overlap of 26
the Tier 2 gasoline program alone. gasoline units and 63 diesel units in 2006. The 2006 over-

lap in gasoline and diesel startups is noteworthy
Because the largest impact is expected to occur in front- because it is significantly greater than it would have
end design, where 30 percent of available U.S personnel been with ULSD implementation in any other year
are required, the EPA believes that the engineering and except 2004.
construction workforce can provide the equipment nec-
essary forcompliance. It appears that the EPA's criterion noher possible hurdle to implementing technology
for the adequacy of engineering and construction per- for the ULSD Rule raised by the NPC is the ability of
sonnel lies somewhere between 30 percent and 50 per- manufacturers to provide critical equipment. As men-
cent over the personnel requirements of the Tier 2 tioned earlier, the NPC analysis assumed that a sulfur
requirements alone. requirement below 30 ppm would require new deep

hydrotreaters with reactor pressures in the range of
The EPA's estimates without a temporary compliance 1,100 to 1,200 psig, requiring thick-walled reactors. As
option are most consistent with the timing assumptions compared with other reactors. the delivery time for
of NPC's Scenario A. EPA's analysis indicates that engi- thick-walled reactors is longer and the number of sup-
neering and construction requirements will be lower pliers is more limited. Only one or two U.S. companies
given the temporary compliance option of the ULSD produce thick-walled reactors, whereas four to six can
Rule; however, NPC Scenarios D and E demonstrate that supply reactors with more typical wall widths. Outside
different assumptions about project timing lead to very the United States, 10 to 12 companies are able to supply

Table 4. Estimated Peak Engineering and Construction Labor Requirements for Gasoline and Diesel
Desulfurization Projects
(Percent of Current Workforce)

Front-End Design Detailed Engineering Construction
Analysis Case Worktorce Workforce Workforce

NPC Scenario A ........ .................. 42 32

NPC Scenario B .......................... 59 45 -

NPC Scenario C .......................... 62 56 -

NPC Scenario D ................. 82 49
NPC Scenario E ..................... 82 49

EPA Wi!h No Temporary Compiiaice Option .... 46 27 10

EPA Wirn Temporary Compliance Opion ....... 30 17 7

Sources' NPC: Nallonal Pe:roleur Council. U.S Petroleum Rehning Assuring the Adequacy and Afoirablitry ol Cleaner Fuels (June 2000).
Table 7.6. EPA: U.S. Environmental Prolection Agency. Regulaory Impacl Analysis' Heavy-Duty Engine and Vehicle Standards and Highway Diesel
Fuel Sullur Requirements. EPA420-R-00-026 (Wasnington. DC. December 2000). Chapter IV. Table IV.B.5.

Table 5. EPA Estimates of Desulfurization Unit Startups, 2001-2010
Unit Type 2001-2003 2004 2005 206 200 27 2008 2009 2010

Gasoline Units

Atier Promulgation of the Tier 2 Gasoline Sulfur Program .. 10 37 6 26 9 9 - -
Atler Promulgation of me ULSD Program .............. 10 37 6 26 5 3 4 6

Diesel Un s...... .. ........................... -- - 63 - - - 58

Source: U.S. Environmental Protecton Agency. Regulatory Impact Analysis: Heavy-Duty Engine and Vehicle Standards and r*igniay Diesel Fuel
Sulfur Requirements. EPA420-R-00-026 (Washington. DC. December 2000), Chapter IV. Table IV.B-2.
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4. Impact of the ULSD Rule on Oil Pipelines

Introduction Although the overall costs of the program may be lower
if the rule is phased in. the incremental costs associated

The petroleum products pipeline distribution system is with temporarily transporting ULSD, in addition to
the primary means of transporting diesel fuel and other low-sulfur diesel and heating oil fall on pipelines and
liquid petroleum products within the United States. The other players in downstream distribution. During the
Nation's refined petroleum products pipeline system is transition phase, some 20 percent of the highway diesel
not monolithic. Pipelines are distinguished by the region volume will be 500 ppm. The increased cost of tankage
they serve, the type of service they offer, their mode of for handling this small volume of 500 ppm material is
operation, their size, the size of the interfaces between borne solely by the affected regions. On a cost-per-
batches, and how they dispose of them. In preparing this gallon basis for the small volume in the limited region,
report, several pipeline companies were contacted. the increased cost more than doubles the current pipe-
These companies represent a cross-section of size, capac- line tariff for the largest carriers. Whether such an
ity, location, markets, corporate structures, and operat- increase can be passed through in tariff rates is a matter
ing modes. The assessment of the impact of the of significant concern for pipeline operators.
ultra-low-sulfur diesel (ULSD) Rule is complex, both
because the pipeline system is complex and because Finally, there is a concern that further limitations on dis-
there are uncertainties that cannot be resolved without tribution flexibility will contribute to price spikes orspot
operating experience with ULSD. outages. The distribution of ULSD will reduce the sys-

tem's flexibility by imposing testing requirements that
The first question appears to be: "Can the Nation's oil will increase transit times by increasing the product lost
pipeline system successfully distribute ULSD without to downgrade and by "freezing" storage capacity in the
degrading its sulfur concentration?" While the answer event of product contamination. These adverse impacts
seems to be yes. lingering uncertainties that come with inject new supply risks into the system, making an
the unique specifications of this new and untested prod- alreadv burdened oil distribution system more vulnera-
uct prevent a clear assertion. Among the uncertainties ble to product supply imbalances in local and regional
are the following: markets. Supply imbalances. if they occur, could cause

increased product price volatility, prce spikes, and* Protecting the product integrity of 15 parts per mil- product rice votiit, price sies n
product outages. This concern is not just theoretical.

lion (ppm) product will be more difficult than pro-lion (ppm) product will be more difficult than pro- Dunng 2000, logistics problems contributed to large and
tecting the product integrity of the current 500 ppmtecting the product integrity of the current zOO ppm sudden price spikes in the Midwest gasoline market 69

highway diesel. Not only is the sulfur specification T
To the extent that the system is overburdened, stresseslower, with less room for error, but also the relative
and unforeseen circumstances will cause imunbalances'potency of thesulfur in products furtherupstream, n
more often, and with greater impact.is higher.

* The behavior of sulfur molecules in ULSD has not
been field-tested to allow conclusions about whether The Role of Refined Petroleum
pipeline wall contamination is a real problem or sim- Pr t
ply a tear, and whether the migration of sulfur will Pr Pipelines
require a significant increase in the volume down- i ii r r r r

graded a the. interface.Oil pipelines transport more crude oil and refinedgraded at the interface.graded at the ~interface, petroleum products in the United States than any other
· There are few pieces of the approved test equipment means of transportation. 71' Typically, as common carri-

now in use. but its reliability and accuracy are ers (wh~ich transport for any shipper on a nondiscrimina-
unproven tory basis), oil pipelines are subject to State authority if

BBuickeye Pipe Line Company. Colonial Pipeline. Conoco Pipe Line Company. Kaneb Pipeline Partners. L.P., Kinder Morgan Energy
Par ters L P . Mdartdtlun Aslilind Petroleum LLC. TE Products Pipeline Company. L.P.. and Williams Energy Services

64loanne Shore. Energy Information Administraton. "Supply of Chicagc/Milwaukee Gasoline Spnng 2000." web site www.
ei .doe gov / pub/ oila.R/ petroleum/ presentations/ 2000/ stipplyolchicago milwaukee-gasolinespring2D00/ cmsupply2000.htm
(August 9. 2000)

71'According to the Association of Oil Pipe Lines. Slirfis iii Petroleum Trinsportrhon 1999 (2001). pipelines account for 75 percent of the
ton-miles of oil transported in the United States (One ton of oil transported one mile equals one ton-mile.)
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Figure 1. Pipeline Shipments of Distillate Fuels Between PADDs, 1999

- j = ===~as Total Annual Shipments (Million Barrels)
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PADD III 203.96

Note: Includes low-sullur (highway) diesel luel and high- sultfu distillae fuel oil (non-road diesel fuel and heating oil).
Source: Energy Inlormalion Administration. Pelioieurn Supply Annual 19S. DOE/E IA-0304(99)/1 (Washington. DC. June 2000). Table 33.

aboveground storage tanks at an origin location accu- barrel-per-batch, not a percentage, basis. For instance,
mulate and hold a given petroleum product pending its one pipeline operator creates 25,000 barrels of
entry into the pipeline for transport. Petroleum products high-sulfur/ low-sulfur distillate interface per batch
are also stored temporarily in aboveground storage whether the batch is 250.000 barrels or 1.000,000 barrels
tanks at destination terminals. Such tanks usually are In addition, a given batch of product might be trans-
dedicated to holding a single petroleum product or ported in multiple pipelines between its origin and its
grade. Most storage tanks used in pipeline operation are final destination and even within the same system might
filled and drained up to four or more times per month. require a stop in breakout tanks, as noted above. Each

segment of the journey generates additional interface.
In addition to the minor creation of interface material
that occurs in pipeline transit, creation of interface mate-
rial also occurs in the local piping facilities (station pip- Challenges of the ULSD Rule
ing) that direct petroleum products from and to
respective origin and destination storage tanks and in Because pipeline operators do not have experience with
the tanks themselves. Essentially, station piping repre- 15 pprrm product, there are significant uncertainties
sents the connection between a main pipeline segment related to its transport. This section discusses some of
and its requisite operating tanks. The concept is simple the issues:
in theory, but in practice the configuration of station pip-
ing is not. Station piping layouts become more complex * The volume of downgraded product likely to be pro-
as the tanks at a pipeline terminal facility become more duced from deep pipeline cuts necessary to preserve
numerous. the integrity of ULSD

Likely strategies for protecting the product integrityThe interface generation in station piping and breakout o 5 ies thepo t n
tanks may be even more important than during pipeline of interfaces and ransieneration. - , , * - , L , of inerfaces and transmixtransit. The volume of interface material thus generated
is due to the physical attributes of the system. It has * Limitations on downgrading from 15 ppm to 500
fewer variables but approaches a fixed value on a ppm product within the diesel pool
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The EPA assumed the level ULSD downgrade volumes not be uncommon). Under these circumstances, it is rela-
at 4.4 percent of ULSD supplied, double their current tively unlikely that chance contamination could move
estimate of 2.2 percent of highway diesel supplied. The the diesel from 300 ppm to nonconforming status at
EPA based this assumption in part on comments made more than 500 ppm.
by respondents to the AOPL survey. In its Regulatory
Impact Analysis, the EPA stated a desire to ". . . yield a Thecurrent situation, however, contrasts significantly to

conservatively high estimate of our program's impact the ULSD situation. ULSD (15 ppm) may be adjacent to
." and noted ". .. an appropriate level of confidence jet fuel at 2,000 ppm, 133 times the ULSD sulfur concen-

that we are not underestimating the impact of our sulfur tration. or to heating oil at 3,000 to 5,000 ppm, 200 to 300

program ... will help account forvarious unknowns that times the ULSD concentration. In this case, a tiny con-

may cause downgrade volumes to increase." 75 tamination will move the ULSD batch to nonconforming
status. According to one of the AOPL/API respondents,

Pipeline operators have several concerns about the "... a 0.15 percent contamination (15 bbls in 10,000 bbls)
downgrade volume of ULSD. One concern is that the of [heating oil] in ULSD will raise the sulfur level by 3
simple use of specific gravity-the current method- ppm..." According to another, "... the (heating oill at
may not be a sufficiently sensitive indicator to make the 2000 ppm can contaminate the ULSD at levels as low as
interface cut. One of the AOPL/API survey respondents 0.22 percent." 79 In combination with the concerns raised
noted, for instance: "Our initial studies of trailback from about the sulfur trailback, the issue of the volume neces-
[heating oil] to [low-sulfur diesel] indicates that trail- sary for the protective cut is another significant uncer-
back in interfaces to ULSD diesel may be as much as 4 tainty in the handling of ULSD.
times that of the gravity change between products." 76

However, the EPA viewed increased trailback from The assumption made about the size of the increase in
heating oil to ULSD as less of a concem.77 interface generated after a switch from the current stan-

dard for highway diesel (500 ppm) to ULSD becomes
The EPA assumed that pipeline operators would not important when calculating the cost of the regulation.
have to substantially change their current methods to EPA's estimate of additional costs of the ULSD rule that
detect the interface between ULSD and adjacent prod- can be attributed to increased product downgrades was
ucts in the pipeline. In the EPA's view it was highly 0.3 cents per gallon of ULSD supplied once the ULSD
unlikely that there would be any difference in the physi- rule waa fully implemented and all highway diesel must
cal properties of ULSD versus the current 500 ppm high- meet the 15 ppm standard. This 0.3 cents per gallon cost
way diesel that would cause a substantial change in the was with the 4.4 percent downgrade assumption.8s

trailback of sulfur from preceding batches into batches Turner Mason and Company conducted a study of dis-
of ULSD 75 tribution costs for the API and came up with a cost

increase of 0.9 cents per gallon for product downgrade.
Another concern is that a protective cut, when it can be Turner Mason assumed that 17.5 percent of ULSD
calibrated using real-world experience, may require a shipped would be downgraded.
large volume downgrade. The conventional approach is
tobuffer distillateproductsagainstotherdistillateprod- Strategies for Buffering ULSD in a Pipeline
ucts to facilitate blending, as noted in the previous dis-
cussion. A batch of 500 ppm diesel might be wrapped Because there is no experience with distributing ULSD
between a batch of 2,000 ppm jet fuel and a batch of dye in a non-dedicated or common transportation system,
non-road distillate fuel oil (heating oil) at 3.000 to 5.000 pipeline operators are unsure how they will sequence
ppm Thus. the product with the sulfur restriction (500 the new product in the pipeline. Those that now ship
ppm diesel) is wrapped by a product with four times the highway diesel adjacent to jet fuel are unlikely to be able
sulfur (2.000 ppm jet fuel), and by a product with six to to continue the practice unless the sulfur content of the
eight times the sulfur (3.000 to 5.000 ppm heating oil). In jet fuel is also lowered. At the current jet fuel sulfur con-
practice, the current highway diesel is usually consider- tent, ULSD cannot tolerate the contamination from the
ably less than the 500 ppm limitation (300 ppm would protective cut necessary to protect the other properties

75U.S Environmental Protection Agency, Regulatory Imprct Analysis: Heary-Duty Engine and Vehicle Standards and Hxighwy Diesel Fuel
Sulfur Requirermens, EPA420-R-00-026 (Washington, DC, December 2000). Chapter IV. pp. IV-93-IV-94.

76AOPL Comments, Attachment. p. 2
''U.S Environmental Protection Agency. Regulatory Impact Analysis: Heavy-Duty Engine and Vehicle Standards and Highuxy Diesel Fuel

Su!'ur Rrquirermrr.. EPA120-R-00-C2b (Washington. DC, December 2000) Chapter IV, p. IV-96.
'7U.S. Environmental rrotfecion Agency. RPeulatory Impact Analysis: HeaTy-Duty Engint and Vehicle Standards and Highway Direl Fuel

Sulfur RequzretrreIt. EPA420-R-00-026 (Washington, DC, December 2000),Chapter IV, p IV-94.
9AOPL Comments. Attachmenl, p. 2 and p. 5.
:UL'.S. Environmental Protection Agency, Regulatory Impact AlUlysis. Heavy-Drty Engine and Vehicle Standards and Highway Diesel Fuel

Sulfur Rrquirerruiis, EPA420-R-00-026 (Washington, DC. December 2000), Chapter V, p. V-124.
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Residual Sulfur in a Pipeline - At or near a product's delivery point, pipelines perform
oversight testing covering a limited number of key

In comments on the proposed ULSD Rule, pipeline product parameters (but not sulfur content).
operators raised a concern over whether residual sulfur
from high-sulfur material could contaminate subse- * Mst pipelines test random pipeline batches using a full
quent pipeline material beyond the interface. The con- battery of tests.
cern was based on limited experience. Recently, in light All tests except in-line testing, the second testing regime
of the prospect of transporting ULSD, Buckeye Pipe Line outlined above, are performed on a batch basis. All but
conducted a test of possible sulfur contamination from the fourth testing regime outlined above are performed
one product batch to another. In the test on one segment on each batch of products. Pipeline operators are
of its pipeline system, Buckeye made a careful measure- equipped at their own pumping and deliver stations to
ment of sulfur content in batches of highway diesel fuel perform oversight testing on an expedient, on-site basis.
following a batch of high-sulfur diesel fuel. Buckeyefollowing Oa batch of high-sulfur diesel fuel. Buckeye ther batch testing is typically performed at an off-site
found that the sulfur content of the second batch of high- laboratory. Some operators use test laboratories owned
way diesel fuel increased. 83 However, the EPA stated: and operated inteall and some use third-party labo-
"We believe there is no reason to surmise that contami- ratori The large laboratories, whether operated by a
nation from surface accumulation will represent a ssg- . . .nation from surface accumulation will rpresent a sisgs- pipeline operator or by a third party, will be able to meet
nificant concern under our sulfur program." t ` This issue any testing requirements. However, the designated test
cannot be resolved without further testing. Until it is, it method presents uncertainties even to the most sophisti-
will remain an uncertainty about the impact of the ULSD cte laboratories, as discussed more fully below. ULSDcated laboratories, as discussed more fully below. ULSD

~~~~~~~~~~~~Rule. ~regulations on testing apply directly only to refiners and
importers, leaving additional leeway for parties down-

Product Testing stream to choose a test method. Thus, the concerns with

Product testing is another area of considerable concern respect to test method apply even more strongly to refin-
for those involved in the transport of highway diesel ers and importers than to pipelines and other down-
fuel, for two reasons: (1) The designated test method was stream parties.
developed for testing sulfur in aromatics and has not yet The designated testing method will be ASTM 642899,85
been adapted or evaluated by industry as a test for sul- not the widely-used ASTM 553-99 which has been
fur in diesel fuel. (2) There is no readily available and approved by the State of California and has been dem-approved by the State of California and has been dem-
appropriate test for sulfur that will permit the precise onstrated to be reliable in testing very low sulfur con-
interface cuts between batches that will be required in tent. The designated method, ASTM 6428-99, was
handling ULSD. The first of these issues is important for developed for testing sulfur in aromatics. There is no
all players in ULSD markets, and the second is specific to rrently avaiable test mehodology to asppy he iesi to
the oil pipelines that will transport ULSD.e oil pipelines that will transport ULSD. sulfur in diesel fuel. Because the diesel methodology has

Currently, oil pipeline operators test the petroleum not yet been developed for the designated method, it has
products they transport in a vanety of ways, for a vari- not yet been tested by multiple laboratores. By industry
ety of parameters. Each product has its own relevant test convention, new test methods are subjected to "round
parameters, and grades of a particular product are robin" testing under the oversight of the American Soci-
tested to confirm their defining characteristics within a ety ofTesting and Materials (ASTM), in which multiple
product group. In many pipelines, product batches are laboratories apply the test method tomultiplebatchesto
tested four timeataries at vaof their entry to or develop an objective evaluation of the method's reliabil-
transit through the pipeline: itv and accuracy. The correlation of the round robin's

results becomes the industry standard and is used to
- Rigorous testing is performed before products enter a calibrate other test methods against the designated

pipeline to assure that relevant specifications are method. The correlation is critical to the choice of test
within the normal range. method and equipment for downstream players.

- Many pipelines monitor materials at strateic pipeline While AS!TM 5453-99 has been designated as an alterna-
locations en route for contamination. tive test method, its results must be correlated with the

s3Operators at Explorer Pipeline, which formerly carned crude oil and refined products as batches in the same pipeline. also observed
that refined products following high sulfur crude oil in the pipeline experienced a material increase in sulfur content. (The physical cha rac-
teristics of crude oil are distinct from refined products, and its sulfur content can be considerably higher than the sulfur content of refined
petroleum products shipped in a pipeline.)

4 U.S. Environmental Protection Agency, Rreiatlorv Iriprct Antalvyss: Hra.iy-Duty Engine antd Vehicle Standards anl Hirghr DIesel Fuel
Sulfur R'equrenments, EPA420-R-00-026 (Washington. DC. December 2000). Chapter IV. p. IV-99

5U'.S. Environmental Protection Agency. "Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and Vehicle Stan-
dards and Highway Diesel Fuel Sulfur Control Requirements: Final Rule." Federal Register, 40 CFR Part SO.580(a)(2) (January 18 2001 )
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leave room for test reproducibility and unavoidable pipeline locations. Such locations are typically station
contamination. entry points or other locations where batches need to be

"cut" and separately directed to subsequent pipeline
Currently, most oil pipeline operators use X-ray fluores- segments in a system or to storage tanks for segregation
cent sulfur analyzers such as those manufactured by (Figure 3).Thecut, as noted previously, doesnot depend
Oxford Instruments. Asoma Instruments, or Horiba, on sulfur content.
Ltd., for oversight sulfur content testing of highway die-
sel fuel. These analyzers, however, will be unable to Most oil pipeline operators will probably want or need
monitor ULSD Some oil pipelines use Antek Instru- to perform in-line monitoring of sulfur content, because
ments, administering ASTM 5453-99 in a laboratory to degradation of ULSD will easily and, possibly, fre-
monitor sulfur content on a batch basis. However, this quently occur. The entry, for example, of only 35 barrels
equipment and test will help with the interface cut only of heating oil (3,000 ppm) into a 10,000-barrel batch of
in some situations, because its application for in-line ULSD will contaminate the batch.87 A 10-inch diameter
testing presents a number of challenges (see below). pipeline flowing at 4 miles per hour (a representative

rate for a delivering carrier) is flowing at some 34 barrels
Some oil pipelines use in-line testing equipment to per minute. Othercarriers maybe flowing faster, and on
detect contamination close to and downstream from larger diameter pipelines, are moving more product.
potential source locations where foreign or off- Hence, flowratescanexceed300 barrelsperminute. The
specification material might be inadvertently intro- 35-barrel contamination, then, is quick to occur. A nor-
duced into pure material (Figure 2) Early detection of mal cut, illustrated above, might take some minutes.
contamination gives operators flexibility in correcting
problems before they become intractable. However. In-line testing for sulfur will represent a difficult chal-
there is no in-line test for sulfur content. lenge for the oil pipeline industry and for test instru-

ment manufacturers. Current in-line instruments such
Product testing is different from instrumented detection as flash point or dye/haze analyzers cost $40,000 each to
of specific gravity, which is used to identify and track acquire,. but there is no similar instrument available'to
product batches in a pipeline system Batch tracking meet ULSD test requirements. Current instruments for
and identification are accomplished by in-line monitor- testing sulfur do not have adequate sensitivity, accu-
ing of the pipeline stream's specific gravity at strategic racy, or speed.

Figure 3. Monitoring Pipeline Batch Change
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Nole: This screen capture. orignating Irom the pipeline s SCADA system, illustrates a normal batch change from gasoline (67 API graviry) to kero-
sene (47 API graviry and 123 minimum Ilashpoint).

871(9.965 x 7) 4 935 x (35 x 3,000)1 / 10,000 = 17.5 ppm.
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diesel fuel. The EPA cited a survey on the expected cost covering the transportation of diesel fuel. If no other
of handling a second grade of diesel fuel by the National application or action were taken by an oil pipeline com-
Association of Truck Stop Operators of its members. pany, the existing tariff rates covering diesel fuel would
Based on this survey, the EPA estimated an average cost apply to ULSD when that material is distributed to mar-
of S100.000 per truck stop to handle the two diesel kets. As noted in other sections of this report, however,
grades, giving a total of S240 million. A Petroleum Mar- oil pipelines will incur large, incremental capital and
keters Association of America estimate gave costs of operating costs in distributing the new diesel fuel.
$50,000 per truck stop.9` The total costs of new tanks and
equipment to handle both 500 ppm and 15 ppm diesel For most regulated oil pipelines, the FERC uses an eco-
fuel were estimated by the EPA at $1.05 billion.9 ' nomic index as the basis for approving tariff rate

increases. The index provides that tariff rates may
The EPA estimated the total cost per gallon of highway increase without challenge by a percentage amount no
diesel of additional storage tanks at 0.7 cents. This 0.7 more than the Producer Price Increase for Finished
cents per gallon additional cost was for the 2006 to 2010 Goods, less 1 percent over an approved base rate. If an
phase-in period. The EPA assumed that the additional oil pipeline carrier is operating under the FERC's index
storage tanks would be fully amortized during the method and applies its existing tariff rate to ULSD, there
phase-in period. and that service stations supplying will be no basis for the carrier to recover its extraordi-
light-duty vehicles with diesel fuel, centrally fueled fleet nary incremental costs in the approved rate.
facilities, and card locks (unattended filling stations)
would not install additional storage tanks to handle both Some oil pipeline companies operate under alternative
500 ppm diesel and ULSD Therefore, no cost was esti- programs with the FERC. The second most prominent
mated for additional storage tanks during the phase-in method is to administer some or all of a carrier's tariff
at service stations, centrally fueled fleet facilities, or card rates under a market-based system.9 3 Under this
locks. 2 method, if various markets served by an oil pipeline are

first found by the FERC to be workably competitive, the
Where an operator cannot add a tank, it may choose to FERC then stipulates the basis by which the pipeline car-
drop a grade of product. (Such a strategy is not a clear rier may raise rates more flexibly, without application of
winner, however, because a dropped grade of gasoline, the index. Many oil pipeline operators believe that mar-
for instance, requires the shipment and storage of ket conditions under which they operate are far more
greater volumes of another grade of gasoline to compen- competitive than their status as regulated utilities sug-
sate ) A carrier might be able to drop a grade of distillate gests. If they are correct (and the FERC's own findings of
fuel oil, but not without requiring an additional, corn- workable competition in many oil transportation mar-
pensating volume of low-sulfur product or ULSD to kets suggests that they are), pipelines will be competi-
meet the market need, exacerbating the draw on refiner tively constrained from simply passing through their
capabilties. higher ULSD costs to shippers.

The question of whether pipeline companies will be able A carrier might file a new tariff rate expressly covering
to recover the increased costs associated either with ULSD. If that rate isgreater than the previous rate(or the
moving ULSD or moving ULSD plus another temporary remaining tariff rate for other grades of diesel fuel), the
grade is a matter of conjecture. The only process for FERC or a shipper might protest the new rate, a common
recovery will be tariff rates, and the path to structunng occurrence. In such an event, it is possible that the new
rates to allow that recovery is uncharted. tariff rate would not be permitted to take effect or that it

would be accepted subject to refund if it were later

Over-view of Tariff Rate Issues found to be excessive. Furthermore, such administrative
proceedings to adjudicate tariff rates before the FERC

The majority of transportation for refined petroleum are costly and time-consuming.
products by volume or by barrel-miles is provided by
common-carrier oil pipelines operating in interstate As an alternative to attempting to recover incremental
service, under rates regulated by the Federal Energy costs through increasing an existing approved rate or fil-
Regulator) Commission (FERC). Most oil pipeline carri- ing new tariff rates, carriers could try to impose special
ers have approved tariff rates on file with the FERC charges to recover incremental capital or operating costs

')John Huber, Petroleum Marketers Association of America. "Letter to U.S. EPA. Re: AMS-FRL-6705-2." Submitted to the public docket
on August 11.2000

91John Huber, Petroleum Marketers Association of America, "Letter to U.S. EPA. Re: AMS-FRL-6705-2." Submitted to the public docket
on August 11.2000.

92 U.S. Environmental Protection Agency. Regulatory Impact AnalysiF: Heavy-Duty Euigine etld Vehicle Standards and Highway Die'el Fuel
Sulfur Requirerrlts, EPA420-R-00-026 (Washington. DC. December 2000). Chapter V, p. V-133.

9
3
Other rate administration methods are available from the Commission, but they are even less frequently used.
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* Installing product quality testing equipment (which It appears that the overall proposition of transporting
does not yet exist) ULSD is feasible. More problems can be expected to

arise in handling ULSD among delivering pipeline carri-
o Recovering operating costs that are not transpar- ers than among trunk carriers. In particular, those deliv-

ently recoverable under FERC regulations or market ering carriers that cannot support fungible operations,
conditions are already short of working tankage, have complex

routing and schedules, or have small markets at their
· Collecting, transporting, reprocessing, and selling* Collecting, thransporting, reprocessiineg and selling end points will have the greatest difficulty in transport-

up to twice the volume of existing pipeline transmix ing ULSD.

* Reconfiguring an undetermined number of existing The market impact of a contaminated batch will be
stations with new piping, tanks, manifolds, or valves stronger, however. With such a tight specification, there

•... I. .w .l is little opportunity for blending lower sulfur material
* Installing new loading facilities at distribution.terinallns. nwldn fciistdrinto an off-specification batch or tank. With the regula-

terminals. tion applied as a cap with no averaging aspect, an
off-specification tank in a terminal with only two tanks

Protecting the integrity of 15 ppm product will be more
rotecting the interity of e r will quickly lead to a localized shortage of highway die-difficult than protecting the product integrity of the cur- especially insel, especially in areas where the market is thin and therent 500 ppm product. The sulfur concentration of the

infrastructure sparse.neighboring product will more easily lead to contamina-
tion of the ULSD. Not only is the specification lower, Finally. thereareuncertaintiesabout transporting ULSD
with less room for error, but also the "potency" of the that cannot be resolved without hands-on experience
sulfur in the nearby product is higher. with this unique product.
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5. Short-Term Impacts on ULSD Supply

Background late, relatively poor refining margins have not allowed
refiners to recoup the full cost of environmental stan-

This chapter addresses the transition to ultra-low sulfur dards." 98 Overly aggressive expansion tc produce
diesel fuel (ULSD) when the ULSD Rule takes effect in ULSD could result in similar oversupply of pr'ox:l;.i- I i.I
2006. Whether there will be adequate supply was one of reduced margins, and some refiners may therefore wait
the key questions raised by the House Committee on .ci- to see whether adequate margins develop.
ence in its request for analysis. The Charles Rivers Asso-
ciates/Baker and O'Brien (CRA/BOB) study done for Another uncertainty is possible regulation of non-roar
the American Petroleum Institute (API) estimated a diesel fuel. In addition, some States are proposing their
shortfall of 320,000 barrels per day when the regulation own regulations for highway diesel fuel, which may add
is introduced in 2006. The issue of future supply of high- to the EPA requirements. Some refiners may wait to see
way diesel fuel "received considerable attention dunng whether additional requirements are established for
the comment period" on the Notice of Proposed Rule- highway or non-road diesel before investing to upgrade
making (NPRM) published by the U.S. Environmental their refineries to produce ULSD.
Protection Agency (EPA).96 The EPA noted that "numer-
ouscommenters to theproposed rule indicated that the The EPA has taken steps to monitor the ULSD supply
believed that the 15 ppm sulfur cap would cause short- situation. Its Final Rulemaking requires refiners and
ages in highway diesel fuel supply" but that "a number importers to submit a variety of information to ensure a
of commenters also thought otherwise oi e., that future smooth transition, and to evaluate compliance once the
supplies would be adequate)." 97 program begins. Refiners and importers expecting to

produce highway diesel in 2006 are required to register
While itispossiblethatsomerefinersma decidetoshut with the EPA by December 31, 2001. Annual pre-
down altogether because of this regulation, others might compliance reports are required from 2003 through
just abandon the highway diesel market. Few refineries 2005, containing estimates of ULSD and 503 ppm sulfur
can operate without producing gasoline because gaso- fuel that will be produced at each refinery and projec-
line is a high-margin, high-volume product that pro- tions of the numbers of credits that will be generated or
vides significant revenue to refiners. On the other hand. needed by each refinery. A time line for compliance is
it may be possible for some refineries to operate w.ithout also required, as well as other information.
producing ULSD. Some refineries could sell higher sul-
fur distillate products into the non-road, rail. ship. or The EPA will produce an annual report summarizing
heating oil markets. Some refiners could also decide to information from the precompliance reports without
export distillate products if they are in the right location. disclosing individual company plans. This information

will give refiners a better indication of the potential mar-
Because there are other markets for distillate products, ket for credits and the availability of credits in each
some refiners may opt to delay upgrading their facilities region. The EPA will also require annual reports after
to produce ULSD. Refiners' recent experiences with the program takes effect, in order to monitor production
investing to meet new fuel standards have not been of ULSD and500ppmsulfurdieselfuel.9lInaddition, an
encouraging. As the EPA pointed out in the Regulatory independent advisory panel will be set up to look at
Impact Analysis for this regulation. both the 500 ppm issues of diesel supplies and related technologies, and to
diesel fuel and reformulated gasoline standards resulted report to the EPA annually on the progress being made
in overinvestment and oversupply of the fuels, and "of by industry to comply with the ULSD Rule.' )'

96U.S. Environmental Protection Agency. Regulalonr Import Awalyis: Heavy-Duty Engine and Vehicle Standards and Highway Dirtl Fuel
Sulfur Requirrmenrt5. EPA420-R-00-026 (Washington, DC, December 2000). Chapter IV, p. IV-33.

9U.5 Environmental Protection Agency, Rrgulatorv Impact Analysis: Heavy-Duty Engine and Vehicle Standards and Highway Diferl Fuel
Sulfur Reqzirrrnrtrlt. EPA420-R-00-O26 (Washington, DC. December 2000), Chapter IV, p. IV-33.

9AU.S. Environmental Protection Agency, Rreulatory Import Antalysis: Heavy-Duty Engire and Vehicle Standards and Highway Diesel Furl
Sid/ur Requiremeits. EPA42-R-00-026 (Washington. DC. December 2000). Chapter IV. p. IV-34.

99U.S. Environmental Protection Agency. "Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and Vehicle Stan-
dards and Highway Diesel Fuel Sulfir Control Requirements: Final Rule," Pre-publication Final Rulemaking (December 21, 2000), pp.
i S-160

1t(bi-esl Fuel Nen (March 5. 2001) p. 3.
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investment, which is estimated to be equivalent to the investment and operating costs they would incur. Case I
7-percent before-tax return on investment assumed in illustrates a non-road diesel producer converting to the
the EPA's analysis. production of highway diesel. The refinery runs a

moderately high-sulfur crude oil and has substantial
The cases in Table 6 were designed to represent the types volumes of cracked distillates from the fluid catalytic
of individual refinery situations that lie behind the cost cracker (FCC) and coker units. Because of quality
curve results. Cases A and B represent refiners produc- requirements for non-road diesel products, cracked
ing highway diesel fuel as a high fraction of their distil- stocks still make up 45 percent of the feed to the
late pool. These refineries run a higher sulfur crude oil, hydrotreater for highway diesel production. The large
do not have hydrocracking facilities, and have relatively percent of cracked stocks means a moderately high
large-scale highway diesel production. Thirty-two per- per-barrel investment and operating cost for the
cent of the highway diesel they produce comes from hydrotreater. Additionally, the per-barrel cost for
cracked stock, which is about the average for Petroleum hydrogen is quite high. Most of the refineries with
Administration for Defense District II (PADD II) (see high-volume distillate production and no highway die-
Appendix D, Table DI). The cost of producing highway sel production had costs of highway diesel production
diesel at current production levels in the refineries of in the higher portion of the cost range.
Cases A and B is 6.0 cents per gallon if a new hydro-
treater is required and 5.0 cents per gallon if the current Cases J, K, and L provide an illustration of refineries
hydrotreater can be revamped. The cost of the incremen- achieving improved economics by reducing the volume
tal hydrogen to produce ULSD represents 28 percent of of ULSD diesel below current highway production lev-
the added cost for Case A and 35 percent for Case B. els. As shown in Table 6, the cost of added hydrogen is

generally a large component of the cost of producing
Cases C and D have the same volumes as A and B but ULSD. The cost for hydrogen grows as the fraction of
use a lower sulfur crude oil. The cost of the added hydro-use alowersulfurcrudeoil.Thecostoftheaddedhydro- cracked stocks increases, eventually requiring the con-
gen is similar to the result for Cases A and B, because this struction of new hydrogen production capacity. How-
analysis is estimating the cost to produce ULSD with 7analysis is estimating the cost to produce ULSD with 7 ever, if there is only a modest percent of cracked stock in
ppm sulfur rather than the current 500 ppm. Total costs, the hydrotreater feed and the refiner reduces the input
however, are just 0.1 cents per gallon lower for a to the hydrotreater, then the incremental hydrogen
revamped unit (Case D compared to Case B) and 0.6revamped unit (Case D compared to Case 6) and 0.6 requirement for ULSD production can be provided by
cents per gallon lower for a new unit (Case C compared existing refinery production sources.
to Case A).

Cases } and K show the costs for a new and revampedCase E shows a refinery producing ULSD only from
straight-run distillate derived from a high-sulfur crude. hydrotreater for a refinery running a medium-sulfr
The cos! of production from a hvdroireater that hasbeen re ad with crace stocn the

reamped , onl 27 cents pr g n. Ts is s y diesel production pool. Case L shows that if the inputrevamped is onvly 2.7 cents per gallon. This is slightly
more than half the cost of Case B, which has to handle 32 l el s d u ed f 400 barrels per da to 20,700
percent cracked stocks. barrels per day when the unit is revamped, then the cost

of ULSD production is reduced from 4 5 cents per gallon
Cases C and H represent the same mix of hydrotreater to 3.1 cents per gallon. Given the costs for Cases K and L,
feed as in Cases A and B, but the total feedstock volume the preferred option for the refiner would be Case K if
is only 10,000 barrels per day, compared to 50,000 bar- the price differential between highway and non-road
reis per day in Cases A and B. This is the type of situation diesel exceeds 6.9 cents per gallon and Case L if the dif-
represented by comparing ULSD production in PADD ferential is less than 6.9 cents per gallon. 101

IV with that in PADD II and PADD III. For a new
hvdrotreater unit, the ULSD cost would be 8.3 cents per These sample cases highlight several situations that can
gallon (2.3 cents per gallon higher than in Case A). If the cause refineries to have potentially high ULSD produc-
unit can be revamped, the cost is 6.1 cents per gallon (1.1 tion costs and discourage them from investing to pro-
cents per gallon higher than in Case B). duce ULSD. Small refineries with less than 10,000barrels

per day of highway diesel production will have very
Some refineries currently produce high volumes of dis- high relative costs unless they can revamp an existing
tillate product but no highway diesel. These refineries unit. The fraction of cracked stocks in the ULSD hydro-
might consider entering the highway diesel market treater feed is extremely important. The need for hydro-
when the ULSD Rule takes effect if they anticipate that gen increases with the fraction of cracked stocks and
the price differential between ULSD and their other may require new hydrogen production capability. If a
distillate products can more than offset the added refinery's other distillate products are primarily

1 Ca Icu lated by taking the difference in total cost (1.88 x 32.4 - 1.31 x 20.7) divided by the change in volume (32.4 - 20.7). expressed in
cents per gallon
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Table 7. Estimate of Revamps and New Hydrotreaters for ULSD) Production
ULSD Production Volume

Number of Refineries Percent (Thousand Barrels per Day) Percent
Region Revamp New Total Revamp Revamp | New Total Revamp

PADD I .............. 4 7 11 36 139 77 216 64

PADD II.............. 14 13 27 52 442 158 599 74

PADD 111 ............. 22 23 45 49 603 423 1,026 59

PADD IV ............. 5 10 15 33 46 72 117 39

Total ................ 45 53 98 46 1.229 729 1.957 63

PAOD = Petroleum Administration for Defense District.
Note: Although 98 refineres are considered in this analysis. 87 are current producers of low-sultur diesel. Not all of these refineries are expected to

produce ULSD economically.
Source: Energy Information Administration. Office of Integraled Analysis and Forecasting.

lowest proportion of revamps because of the larger economics are only slightly poorer at higher vol-
amount of cracked stocks that refineries in that region umes. Those whose current production is focused
must process. PADD 11 has the highest percentage of primarily on non-road markets are assumed to stay
revamps because of the extensive upgrading that took with those markets.
place in the early 1990s and the moderate levels of
cracked stocks in the feed. The EPA assumed that 80 per- Scenario 3-Moderate New Market Entry. While
cent of ULSD production capacity would be revamped refineries that are currently producing little or no
units. highway diesel may be hesitant to jump into the

ULSD market, this scenario assumes that a select few

Supply Scenarios will decide to take the risk. This is based on the belief
that a limited number of refineries think they can

The first of the four supply scenarios was developed gain market share without depressing the price dif-
based on the rationale that there is a high probability ferretial between ULSD and non-road diesel to the
that refiners will produce at least a moderate level of extent of ruining marginsand return on investment.
ULSD. In the other three scenarios there is decreasing These refiners are assumed to have favorable cost
probability that the additional volumes would be pro- structures for ULSD production (probably in the
duced. The description of the specific scenarios follows lower third).

*Scenario I-Competitive Investment. The first se- e Scenario 4-Assertive Investment. The fourth sce-
nario includes onlv those refiners who are likely to na assumes that a larger number of refiners will

nario assumes that a larger number of refiners will
prepare to produce ULSD in 2006. They currently opeteto th

compete to increase their shares of the ULSD market.hold market share and are estimated to be able to ,, , he ea .
hold market share and are estimated to be able to In this scenario, refiners believe that most of their

produce ULSD at a competitive cost. Refiners with competitors are overly cautious and that they carcompetitors are overly cautious, and that they can
highway diesel as a relativevly low fraction of theirhighwav d l as a r y lw f n of tr succeed bv taking a contrary strategy (which in real-
distillate production are assumed to abandon thedistillate production are assumed to abandon the ity is adopted by far more refiners than anticipated).
market unless their cost per unit of production is
competitive at current highway diesel production
levels. Some refiners are assumed to reduce highway Imports
diesel production below current levels when thev

Historically, imports have been a small part of low-
have a more competitive ULSD production at a .

have a more c e U D p n at a sulfur diesel supply. The only significant volumes of
reduced production rate.reduced production rate. low-sulfur diesel fuel have been imported into PADD I,

* Scenario 2-Cautious Expansion by Competitive which totaled 123,000 barrels per day in 1999 then
Producers. In this scenario, refiners base ULSD pro- declined slightly in 2000 to 106,000 barrels per day
duction decisions on the assumption that the price (Figure 4). Imports made up 5 percent of low-sulfur die-
differential between ULSD and non-road distillate sel product supplied for the United States as a whole in
products will remain wide. Current producers with 2000 and 14 percent of product supplied in PADD I. The
competitive cost structures for ULSD production PADD I imports come from three main sources-
and high fractions of highway diesel production Canada, the Virgin Islands, and Venezuela. Low-sulfur
(greater than 70 percent of total distillate produc- diesel imports from the Virgin Islands reached 62,000
tion) are assumed to maintain current production barrels per day in 1996 and have fallen to 47,000 barrels
levels and may even push production of ULSD per day in 2000. Imports from Canada. which have been
toward 100 percent of distillate production if only fairly constant for the past few years, totaled 35.000 bar-
minor increases in per unit production costs occur at rels per day in 2000. Imports from Venezuela grew
increased volume. Other refiners are also assumed to sharply in 1998 and 1999, to 22,000 barrels per day in
increase their fraction of highway production if the 1999. before falling to 8,000 barrels per day in 2000.
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Figure 5. Low-Suliur Diesel Consumption and Product Supplied, 1993-1999
Thousand Barrels per Day
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Sources: Energy Information Admninstrarion. Petroleum Supply Annual. DOE'EIA-0340. and Fuel Ol and Kerosene Sales, DOE/EIA-0525 Wash-
incon. DC. 1993-19991

diesel fuel currently being consumed in the market is diesel fuel by purchasing credits, and some small refin-
more than 15 percent higher than that required for high- ers could continue to produce 500 ppm sulfur fuel until
way vehicles. There are several reasons for this The 2010 (see box on page 45).
logistics of the distribution system dictate in some areas
that only one type of fuel can be distributed. Because the For the above reasons, the amount of ULLSD ai.uaiyv
price differential between low-sulfur diesel and other needed to balance demand in 2006 is highly uncertain. A
distillate products has been only 2 to 3 cents per gallon range of demand estimates has been developed to
or less in recent years, the incentive to maintain separate account for some of the uncertainty. In the mid-term
product infrastructure has not been great. An important analysis for this study, transportation distillate demand
question is the extent to which the demand for ULSD in PADDs Il-lV 1 6 in the2/3 Revampcase (seeChapter 6)
will remain above that required for highway vehicles amounts to about 2.7 million barrels per day. At the U.S.
after the ULSD regulation takes effect in 2006. A larger level, transportation distillate demand is projected to be
price differential between ULSD and higher sulfur dis- 3.0 million barrels per day in 2006, increasing by 3.2 per-
tillate products may provide some incentive to avoid cent per year from the 1999 level of 2.4 million barrels
consuming ULSD in markets where it is not required, per day. This compares to an average rate of increase of
but in some areas it may continue to be impractical to 3.5 percent per year from 1982 to 1999. Transportation
distribute more than one product. distillate demand rose sharply from 1982 to 1989 and

again from 1991 to 1999, at annual average growth rates
It is also unclear how much 500 ppm sulfur diesel fuel of 4.7 and 4.0 percent, respectively, but fell in 1990 and
will be in the market after the regulation takes effect. 1991, at the time of the Iraqi invasion of Kuwait.
Refiners will be investing for the long term and not just
to produce 80percent ULSD in the transition period, and The probable downgrading of some ULSD to 500 ppm
many refiners (if they invest to produce ULSD at all) sulfur diesel in the distribution system was not taken
may be producing 100 percent ULSD in the transition into account in this part of the analysis The requirement
period. Some refiners could continue to supply 500 ppm to produce 80 percent ULSD is at the refinery gate, and

i bPA DDV was not included in this analysis because supplyconcers are less of an ssue in the transition period and the requirement for
CARB diesel makes the PADD V market different from PADDs l-IV
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have much higher costs and could have concerns that and D) and would meet the highway demand estimates
margins in the marketplace would not be high enough to even if no ULSD imports were available. In Scenario 3
provide a satisfactory rate of return. (Moderate New Market Entry), production just reaches

the mid-term analysis demand estimate that includes
The cost curves in Figure 6 were developed using capital imports (Demand B). In Scenario 4 (Assertive Invest-
cost and return on investment assumptions consistent ment), lJLSD production surpasses the mid-term analy-
with those used in the EPA's analysis. Those assump- sis demand estimate that does not include imports.
tions were used in order to provide a comparison with None of the supply curves, however, provides enough
the EPA's analysis results and should not be viewed as supply to reach the demand estimate that does not
the assumptions that EIA considers the most likely. include the temporary compliance option (see Table 8
However, concerns about the adequacy of ULSD supply below). Some refiners may be able to produce ULSD
are based on the possible reluctance of higher cost pro- with a cost of about 25 cents per gallon; however, at the
ducers to invest to produce ULSD in 2006. Because of the volumes needed to meet demand, costs are estimated at
uncertainty of these assumptions, two additional sets of 5.4 to 6.E cents per gallon.109 ULSD prices could show an
supply scenarios are provided, using higher capital cost even higher differential if supply falls short of demand.
assumptions and a higher required return on invest-
ment, as discussed later in this chapter. The four factors that have the strongest influence on the

cost of producing ULSD are the production volume
Total ULSD production on the Scenario 1 (Competitive of 500 ppm diesel, the fraction of cracked stocks in
Investment) and Scenario 2 (Cautious Expansion) cost the feedstock, the scale of the hydrotreater unit,
curves extends beyond the lower demand estimates (C and whether a new or revamped unit is required.

500 ppm Diesel Supply Issues in 2006

In 2006, 500 ppm highway diesel could come from two the potential sources of 500 ppm highway diesel production
sources: either from refiners who produce both 500 ppm and in 2006 in Scenario 2 differ across the various PADDs. PA 3D
15 ppm highway diesel or from refiners who are now pro- I has 5 refineries and PADD II has 5 refineries that ire
ducing highway diesel but who choose not to make invest- assumed not to invest to produce ULSD. Nine of these ten
ments to produce ULSD and purchase credits to sell 500 ppm refineries currently produce less than 10,000 barrels per day
diesel. Few refineries are assumed to fall into the first group. of highway diesel, and the other is under 20,000 barrels per
Possible candidates would be refiners with large current pro- day.
duction of highway diesel who have multiple distillate
hdrntreating units and decide to revamp or replace a large The profile of the PADD III refiners is quite different from

u.-it to produce ULSD and maintain a second urut to produce those in the other PADDs. While PADD III has some small

500 ppm highway diesel. This would also mean that the refineries in this group, several moderately large refineries

refiner would anticipate selling the 500 ppm diesel as are also included, which accounts fur the fact that PADD IlI
non-road dies.el in 2011, because building one large represents 56 percent of the total volume of PADD I-V pro-
hydrotreater in 2006 would be more economical than build- duction that is estimated not to convert from low-sulfur die-

nrg a second hydrotreater for ULSD in 2010. If the decision is set to ULSD in 2006. Most of these refineries are on the high
made to invest to produce ULSD, a refiner is likely to invest end of the cost range and would have to build new units
to produce the full volume of highway diesel as ULSD. Some and/or deal with relatively high fractions of cracked stocks
product that fails to meet the ULSD specifications could be to produce ULSD.
downgraded to 500 ppm diesel fuel and sold as highway die-
sel during the transition period, but few refiners are assumed Six refineries in PADD IV are estimated to have relatively

so produce both 15 ppm and 500 ppm diesel. high costs of ULSD production and are assumed not to invest
to produce ULSD. The PADD IV refiners are relatively small.

Production of 500 ppmhighway dieselcanclearly come from Most have some cracked stocks in the highway diesel feed
refiners who are now producing low-sulfur highway diesel stream and would need to build new units. The refiners not
and decide not to convert their refinery facilities in 2006. In producing ULSD would need to obtain waivers or purchase
Scenario 2, the number of non-producers of ULSD in PADDs credits to continue to sell 500 ppm diesel fuel into the high-
l-IV totals 21. The characteristics of the 21 refineries that are way market.

109These are marginal costs on the industry supply curve, based on average refinery costs for producing ULSD. These cost estimates do
not .nclude additional costs for distribution, estimated at 1.1 cents per gallonin the mid-term analysis Costs were not adjusted to take sulfur
credit trading into account, because of the uncertainty about whether trading would occur and the value of the credits. lU credit trading
occurred, costs could be reduced.
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higher. Second, five of the refineries entering the market the higher sulfur product after 2010. Those producing
were viewed in Scenario 3 as having too high a cost. The 100 percent ULSD will generate credits which can then
third and largest portion of additional volume comes be sold to those who decide to delay investing to pro-
from two refineries that currently are not producers of duce ULSD. Credit trading programs havebeen success-
highway diesel. All of the additional volume in Scenario ful in the utility industry, but how well credit trading
4 comes from refiners with costs of ULSD production will work in a less-regulated industry remains unclear.
higher than 5 cents per gallon. Refiners may be less than enthusiastic about selling

credits to their competitors that would allow them to sell
Table 8 shows the differences between the demand and product produced at a lower cost in the same market as
supply estimates. The largest shortfall, which occurs ULSD, possibly at a price similar to the price of ULSD."'
between Scenario 1 (assuming the most cautious invest- Refiners who wait to invest can also take advantage of
ment strategy) and the highest demand estimate, is esti- improvements in technology that could help them com-
mated at 770,000 barrels per day. The widest surplus pete more effectively with those who invested early.
517,000 barrels per day, is under Scenario 4 (the most Credits could increase sharply in value if markets were
aggressive investment strategy) and the lowest demand tight, but they would have less value if supplies were
estimate that also accounts for import availability. ample
Assuming the mid-term analysis demand estimate,
which is similar to the AE02001 projection. Scenarios 3

and 4 project sufficient supply. To provide a further range of demand estimates, Tablesand 4 project sufficient supply. .9 and :10 show the projections for high and low macro-
Some analysts contend that demand could exceed the economic growth cases along with the supply estimates
estimates in this analysis that assume the temporary from the cost curves. Transportation distillate demand is
compliance option of 80 percent ULSD production. Most projected to increase by 4.0 percent per year from 1999 to
refiners that invest to produce ULSD will plan to pro- 2006 in the high macroeconomic growth case and by 2.7
duce 100 percent ULSD unless they have a market for percent per year in the low macroeconomic growth case.

Table 9. Supply and Demand Estimates in the High Economic Growth Case, 2006
(Thousand Barrels per Day)

Demand Scenario I Scenario 2 Scenario 3 Scenario 4

Total Sup3ly . ........ ...... ....... .... . 1.763 1.823 1.952 2.143

urumner of Refineries Producing ULSD ..................... 66 66 67 74

Dilerer.ces Between Supply and Demand

Small Refiner Option................ . .......... .. ....... 2.669 -906 -845 -716 -525

Smaln Refiner ano Temporary Compliance Options . ... .. 2.135 -372 -311 -183 8

Small Refiner and Temporary Compliance Options wilh Imports ... 2.055 -292 -231 -103 88

Highway Ules Or.ly Small Refiner and Temporary Compliance Options
witn Imports ...... ................. .. ..... 1.756 7 68 196 387

Highway Use Only. Small Refiner and Temporary Compliance Options
winl Hicher Imports ......i..... .... ... ...... 1.720 43 104 232 423

Sources. Cost curve scenarios: Appendix D Demand estimates: National Energy Modeling Sylem. run HM200 .Dt 0 600A.

Table 10. Supply and Demand Estimates in the Low Economic Growth Case, 2006
(Thousand Barrels per Day)

Demand Scenario 2 | Scenario 3 Scenario 4

Tctal Supply ......................... . ....... 1.763 1.823 1.952 2.143

Numoer olt efineres Producing ULSD....... ................ 66 66 67 74

Ditlerences Between Supply and Demand

Small Refiner Option ..... . .......................... . 2.447 -685 -624 -495 -304

Small Refiner and Temporary Compliance Options ............. 1.958 -195 -134 -6 186

Small Reiner and Temporary Compliance Options wih Impors ..... 1.87B -115 -54 74 266
Hignway Use Only. Small Refiner and Temporary Compliance Options
with Imports . ...... ........ . ...................... 1.604 159 220 349 540
Hignway Use Only. Small Refiner and Temporary Compliance Options
will Higher Impnrns .............. .......... 1.568 S15 256 385 576

Sources. Cost curve scenarios: Appendix D. Demand estimates: National Energy Modeling Sylem. run LM2001.Dl01600A.

M 1 any analysts contend that the prices of ULSD and 500 ppm diesel will converge in the phase-in period, because most trucks can use
500 ppmn fiel but only 20 to 25 percent of production will be 500 ppm fuel The higher demand than supply will lend to push the price to the
saine level as ULSD The need to purchase credits to sell 500 ppm product will also tend to push up its price.
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this analysis, and/or if more imports were available On Such responses would require higher costs, however,
the demand side, slower growth in the highway diesel because lower cost options would be exercised first.
market than these demand estimates and/or curtailing
of ULSD consumption for non-road uses would also Sharply higher prices would also curtail demand for die-
improve the situation. sel fuel. Truckers would reduce consumption to the

extent possible and try to pass higher fuel costs to cus-
If supplies fall short of demand, sharp price increases tomers, who would then look for alternative means to
could occur to balance supply and demand. That type of transport goods.
situation could result in a number of responses, some of
which could begin to occur as soon as the price differen- In 2006, the quantity of fuel actually needed for vehicles
tial between ULSD and other products started to requiring ULSD will be much less than the required 80
widen-possibly even before it became clear that a mar- percent of diesel production. If it becomes apparent that
ket supply problem existed. Refiners would attempt to the supply is inadequate, or that markets are becoming
maximize ULSD production. Some additional produc- tight, additional low-sulfur diesel supplies could
tion may be possible by, for example, shifting some become available if the required proportion of ULSD
non-road distillate or jet fuel streams into ULSD. This production were reduced. Allowing more 500 ppm die-
would be limited, however, because only the lower sul- sel into the highway market could alleviate some of the
fur streams could be used and additional hydrotreating stress on the market. If the requirement were 70 percent
may be necessary. Imports of jet fuel or other products instead of 80 percent, for example, the demand estimates
could then replace the lost production of those fuels. shown in Table g would be reduced by 217,000 to 253,000
Additional imports of ULSD could be forthcoming if barrels per day, enough to eliminate the shortfalls indi-
there were large price differentials between markets. cated except for Demand A in Scenario I and the highest

Figure 8. ULSD 10% Return on Investment Sensitivity Case Cost Curve Scenarios with 2006 Demand
Estimates
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6. Mid-Term Analysis of ULSD Regulations

Assumptions The requirement for 80 percent ULSD is not phased in
and begins on June 1, 2006. Therefore, the full market

The National Energy Modeling System (NEMS) was impact of the requirement can be expected to occur at
used to perform petroleum market analysis of the that time. Because NEMS is an annual average model,
impact of new requirements for ultra-low-sulfur diesel the full economic impact of the 80/20 rule cannot be seen
fuel (ULSD) from 2007 through 2015. The Petroleum until 2037. In the same manner, projections for 2011 rep-
Market Module (PMM) of NEMS were modified to pro- resent the first full year of 100 percent ULSD compliance.
duce a ULSD Regulation case. Analysis of the Regula- The results for 2010 reflect a partial year at the 80 percent
tion case focuses on changes relative to a reference case requirement and a partial year at the 100 percent
using the oil price and macroeconomic assumptions of requirement. For the purpose of assessing the market
the Annual Energy Outlook 2007 (AE02001) reference impactsof the new ULSD requirements, 2007 will be dis-
case but including some adjustments to provide a more cussed as the first full year of the 80/20 requirement, and
accurate reflection of the diesel fuel market. The differ- 2011 will be discussed as the 100 percent requirement.
ences between the reference case for this study and the
AE02001 reference case are discussed in Appendix B. The House Committee on Science requested that, if prac-

tical, the EIA analysis use the same assumptions as those
The projected investment costs and average marginal used by the U.S. Environmental Protection Agency
prices resulting from the NEMS analysis represent the (EPA) in its Regulatory Impact Analysis (RIA). The
investment and price levels necessary to meet all assumptions are compared in Table 13. The Regulation
demand requirements under the new ULSD Rule. As case for this study is based on the following
discussed in Chapter 5, some refiners may choose to assumptions:
drop out of the highway diesel market or even close
down instead of investing for compliance with the Rule. * Highway diesel at the refinery gate will contain a
ULSD supply could be inadequate in the short term if maximum of 7 parts per million (ppm) sulfur.
enough refineries chose to forgo investment. The NEMS Although sulfur content is limited to 15 ppm at the
analysis does not capture this uncertainty of supply, pump, there is a general consensus that refineries
because NEMS is a long-run equilibrium model. By defi- will need to produce diese! somewhat below 10 ppm
nition, the NEMS analysis projects the level of domestic in order to allow for contamination during the distri-
production and imports necessary to meet all demand bution process. The EPA assumed in its RIA that
requirements. As a result, the NEMS analysis reflects refineries would produce highway diesel at 7 ppm.
more aggressive investment behavior than that por-
trayed for individual refiners in theshort-term analysis. The capital costs for the distillate hydrotreaters

reflected in NEMS are $1.331 per barrel per day for a
The NEMS analysis reflects the "80/20" rule, which notional 25,000 barrel per day unit that processes
requires the production of 80 percent ULSD and 20 per- low-sulfur feed streams with incidental dearomati-
cent 500 ppm highway diesel between June 2006 and zation, and $1,849 per barrel per day for a second,
June 2010, and a 100 percent requirement for ULSD after 10,000 barrel per day unit that processes higher sul-
June 2010. Because each model region acts as a single fur feed streams with greater aromatics improve-
unit, the provision of the ULSD Rule allowing small ment. A range of capital costs from a numberof other
refiners, which account for about 5 percent of current studies is provided in Chapter 7. Because of differ-
highway diesel production, to delay investment until ences in methodology, thesetsofcapital costs are not
June 2010 is not modeled explicitly. However, the pro- directly comparable. For instance, the EPA esti-
duction requirements are adjusted downward by 4 per- mated the capital cost for a new distillate hydro-
cent to reflect an assumption that most small refiners treater to range from $1240 per barrel per day to
will choose to delay investment. 113 S1,680 per barrel per day, but those estimates

I13tn its Regulatory Impact Analysis, the U.S. EnvironmentalProteclion Agency included investment by small refineries in cost esti-
mates for full compliance but not for the transiton period. See U.S. Environmental Protection Agency. Regulaiory Impact Alilysis:
Heral-Dutv Etinse and Vehicle Statuards and Highzray Dze.l Fuel Sulfur Reqiuirmerrts, EPA420-R-00026 (Washington, DC. December 20))

Enerv Information Administration /Transition to Ultra-Low-Sulfur Diesel Fuel 14634
DOE017-1730



analysis, the revenueloss estimate is based on NEMS * Imports of diesel meeting the new ULSD standard
model results, at 0.3 cents per gallon of ULSD during are assumed to be available to U.S. markets, but the
the transition period and 0.2 cents per gallon after level of imports relative to the level of product sup-
2010 plied by refineries in the United States is a model

result. Refineries in Canada, Northern Europe, and
A cost of 0.2 cents per gallon is assumed for the addi- the Caribbean Basin (including Venezuela) are
tion of lubricity additives, consistent with estimates assumed to make upgrades to produce diesel fuel
by the EPA and with industry analyses. Lubricity meeting the 15 ppm sulfur cap for 2006. Canada is
additives are needed to compensate for the reduc- moving forward with plans to harmonize with diesel
tion of aromatics and high-molecular-weight hydro- regulations in the United States Europe,-;. refiners
carbons stripped away by the severe hydrotreating will reduce diesel sulfur to 50 ppm fcr a new, Li... j-
used in the desulfurization process. pean standard in 2005. Some isolated European pro-

The energy content of ULSD is assumed to decline by duction of diesel meeting the ULSD standard is
0.5 percent, because undercutting and severe assumed, due to tax incentives for 10 ppm diese! in
desulfurization will result in a lighter stream compo- some markets. 1 6 In order to divert ULSD from Euro-
sition than that for 500 ppm diesel. The EPA's analy- pean markets, prices in the United States would have
sis made no explicit adjustment to the energy content to exceed the tax incentives plus shipping costs. In
of diesel fuel but estimated a cost associated with a 2000 less than 5 percent of U.S. imports of highway
1.3-percent (by weight) loss of yield. In the NEMS diesel came from Europe.
analysis, the yield loss is a variable model result In accordance with the EPA's RIA, the before-tax
(generally around 1.5 percent by volume). The rate of return on investment is assumed to be 7 per-
National Petrochemical and Refining Association cent. Between 1977 and 1999 the combined before-
(NPRA) quoted a range of 1 to 4 percent energy loss tax return on investment for refiners and marketers
in comments to the rulemaking docket. NPRA also averaged 7 percent, which is equivalent to a 5.2-
estimated a yield loss of I to 5 percent.estimated a yield loss of 1 to 5 percent. percent after-tax rate.117 Because NEMS operates on

v In accordance with the EPA's RIA, changes to engine an after-tax basis, the 5.2-percent rate is used in the
after-treatment devices are assumed to result in no model. Most of the studies compared in Chapter 7
loss of fuel efficiency. Discussions with some engine assumed a 10-percent after-tax return on investment.
and emission control technology manufacturers
indicated considerable uncertainty about this The Committee indicated that this analysis was to be as
assumption. consistent as possible with the assumptions underlying

the EPA's RIA, and that sensitivity analysis should be
* No change in the sulfur level of non-road diesel is provided for assumptions that diverge significantly

assumed. The EPA analysis of ULSD reflects no from those in other studies or from expectations of
change in non-road standards, although the EPA industry experts. 18 In addition to the Regulation case,
in the process of promulgating "Tier 3" non-road thisreportprovidessensitivityanalysesfor fiveassump-
engine emission limits around 2005 or 2006, which tions associated with a greater uncertainty, for a Severe
are expected to be linked to sulfur reduction for case that combines the assumptions of the five individ-
non-road diesel fuel.'1 5 The level of sulfur reduction ual sensitivities, for a No Imports case, and for a 10%
required for Tier 3 vehicles is highly uncertain Return on Investment case:
because of the diversity of the non-road market.

* In the Higher Capital Cost case, the capital cost of the
* No changes to other highway diesel specifications, first notional hydrotreater is 24 percent higher than

such as aromatics or cetane, are assumed. Some in the Regulation case, and the capital cost of the sec-
refiners anticipate changes to these parameters in the ond notional unit is 33 percent higher.' 9

future because of their relationship to emissions of
particulate matter (PM). The State of California * In the 2/3 Revamp case, two-thirds of upgrades at
already limits aromatics to 10 percent by volume, refineries are assumed to be accomplished by retro-
which is reflected in this analysis. Proposals for simi- fitting existing equipment and one-third by con-
lar requirements in other States are not included. struction of new units. With the exception of the

1 15 U.S. Enviruonmental Proteclion Agency, Reducin: Air Polluhon from Non-road E:ngies, EPA420-F-C0-048 (Washington. DC. November
2000), . 3

116Germany and the United Kingdom have proposed tax incentives for sales of 10 ppm diesel.
1
]'Based on financial information from Form EIA-28(Finarcial Reporting Systen).
18 EIA did noi assess the validity of these asumptions.

119
The capital costs used in thiscase are based on recent work by EnSys. with revisions based on correspondence with Mr MartinTallett.

April 23. 2001.
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system. In other words, the additional downgrades Table 14. Variation from Reference Case
must be offset by more ULSD production after 2010. The Projections of Cumulative Capital
effect of downgrades is more pronounced in the 10% Expenditures for Hydrogen and Distillate
Downgrade case and the Severe case, where highway Hydrotreating Units in EIA Sensitivity
diesel demand is projected to increaseby 2.9 percent and Cases, 2007, 2010, and 2015
3.1 percent per year, respectively, from 1999 to 2015. (Billion 1999 Dollars)

Analysis Case 2007 2010 2015
Regulation Case Regulation ............ 4.2 6.3 6.8

In the Regulation case, cumulative investment in distil- Higher Capital Cost...... 5.4 7. 8.8
late hydrotreatingand hydrogen units is projected to be 2/3 Revamp........... 4.6 6.9 7.6
$4.2 billion higher than projected in the reference case in 10 Downgrade ........ 4.2 6.7 7.3
2007 and $6.3 billion higher in 2011, when upgrades for 4% Eflicency Loss ...... 4.2 6.3 6.9
meeting full compliance with the ULSD Rule will be 1.8% Energy Loss ....... 4.2 6.3 6.9
complete (Table 14). In the early part of the transition Severe ................ 5.9 9.3 10.5
period, upgrades for making ULSD may be constrained No Impons ............ 44 6.5 7.0
by specialized workforceand manufacturing limitations Source: Naional Energy Modeling System. runs DSJREF. Do4aola.
and access to capital, all of which will be in competition DSU7PPM.D043001A, DSU7HC.D043001A. DSU71NV.Do43001A.
with projects for meeting the requirements for low- DSU7AL.D1OO01A. anDSU7TRNP00A. DSU78U.Do30
sulfurgasoline (see Chapter 3).The projected S2.1 billion
in investment between 2007 and 2011 reflects expendi-in inetent between 27 and 2011 reects expend products, because it changes the mix of total refinery
tures for meeting expectations of growing demand for p. U R i p ct

. ,. , '. .. ~ „ .production. The ULSD Rule is projected to result in
highway diesel, in addition to full compliance with the slightl lower vields of higher sulfur distillate used for
Rule. After 2011, incremental upgrades to meet future ig p , b e is p i,,w~~ , . ,non-road and heating purposes, because its production
distillate demand are projected to continue, resulting in

is replaced bv ULSD that is produced'bv refineries but isanother 50.5 billion of investment in desulfurization s reaed b ULSD produced rineries but
by 2015~~~~~. downgraded to higher sulfur products in the distribu-

equipment tb 201a. lion system. The availability of the downgraded ULSD

The Regulation case results in an increase in the mar- reduces the projected prices for high-sulfur distillate by
ginal annual pump price for ULSD of 6.5 to 7.2 cents per about 1 cent per gallon relative to the reference case. The
gallon between 2007 and 2011 (Table 15) The peak dif- analysis revealed no clear trends for other distillate
fererltial is projected to occur in 2011. when all refiners products as a result of the ULSD Rule.
must produce 100percent ULSD. The projected differen- .
tial declines after 2011. reaching 5.1 cents per gallon in Higher Captal Cost Case

2015 About 0.7 cents of this decline is the result of no Because of limited experience in producing diesel con-
longer needing to include EPA's estimate of additional taining less than 10 ppm sulfur, the capital costs for
capital investments for distribution and storage of a sec- hvdrotreaters able to mass produce ULSD are uncertain.
ond highway diesel fuel during the transition period. A The Higher Capital Cost case results in refinery invest-
drop in capital expenses for distribution systems occurs ment for hydrogen and distillate hydrotreating units
after 2010 as a reflection of the EPA's assumption that totaling S5.4 billion in 2007, which is $1.2 billion above
these investments will be fully amortized during the the Regulation case level. By 2011 the Higher Capital
transition period. The remainder of the drop In the Cost case is projected to require 57.8 billion of invest-
post-2011 differential occurs because refineries are ment, $1.5 billion more than in the Regulation case. The
expected to have completed the upgrades necessary for higher investment costs translate to a higher projected
full compliance, and to be making incremental improve- price path for ULSD. Relative to the reference case, price
ments that will make ULSD production less challenging differentials are projected to range from 7.5 to 7.8 cents
A similar decline in the price differential also occurs in per gallon between 2007 to 2010, peaking at 8.1 cents per
all the sensitivity cases. gallon in 2011, the first full year of full compliance. These

prices are 0.8 cents per gallon higher on average than
Through 2010, the Regulation case projections for high- those in the Regulation case.
way diesel consumption exceed the reference case levels
by up to 10,000 barrels per day. which can be attnbuted 2/3 Revamp Case
to the assumption of 0.5 percent loss in energy content.
In 2011, the differential in consumption increases to The 2/3 Revamp case results in a higher projected prce
83,000 barrels per day. due mostly to the downgrade of path for ULSD, with price differentials ranging from 6.9
2.2 percent of ULSD to lower value non-road markets. to 7.6 cents per gallon higher than in the reference case

from 2007 to 2011. Prices are generally higher than in the
In a refinery, the impact of a change in the makeup or Regulation case, with the differential between the two
production level of a product can filter through to other cases at its widest in 2011 at 0.4 cents per gallon. The 2/3
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4% Efficiency Loss Case a 0.5-percent loss per barrel. This case results in an aver-
age increase in ULSD consumption of 42,000 barrels per

The 4% Efficiency Loss case reflects an expectation, by day between 2007 and 2010. Due to the 100 percent
some engine and emission technology manufacturers, ULSD requirement, the impact of the lower energy con-
that emission requirements for new heavy-duty vehicles tent is greatest after 2010 when it widens to 128,000 bar-
in 2010 will be met by installing after-treatment technol- rels per day. Relative to the Regulation case, the 1.8%
ogy, which could result in a 4-percent loss of fuel effi- Energy Loss case results in an average of 33,000 barrels
ciency. Technological improvements are assumed to per day of additional demand through 2010 and 45,000
fully offset the loss in fuel efficiency of new vehicles by barrels per day after full compliance. This additional
2015.124 The combined impact of the ULSD requirement demand does not change refinerv investment patterns
and less efficient new vehicles results in 19,000 barrels relative to the Regulation case, because it can be pro-
per day of additional highway diesel consumption in vided through higher utilization rates.
2010 and 107,000 barrels per day in 2011 through 2015.
The introduction of less fuel-efficient vehicles accounts The price differentials from the reference case average
for 11,000 barrels per day of the additional demand in 7.0 cents per gallon between 2007 and 2010 and 5.5 cents
2010 and 24,000 barrels per day of demand after 2010. per gallon between 2011 and 2015. In anticipation of
Refiners are projected to invest an additional $100 mil- higher demand, refineries are expected to build slightly
lion dollars through 2015 relative to the Regulation case more capacity in the transition period than they would
to provide for the slightly higher diesel demand. in the Regulation case. Because of the slightly different

investment pattern, prices in the 1.8% Energy Loss case
The additional demand for highway diesel results in are 0.2 cents per gallon higher than in the Regulation
prices that are 5.7 cents per gallon above reference case case on average through 2010 and comparable to Regu-
prices on average between 2011 and 2015. This differen- lation case prices after 2010.
tial is 0.3 cents higher than when no fuel efficiency loss is
assumed. Owners of vehicles purchased between 2010 Severe Case
and 2015 would see the greatest impact under this case, In the Severe case, the ULSD requirement in combina-
because diesel vehicles of that vintage would consume tion with the five sensitivity assumptions results in an

relatively more diesel fuel. average of 44,000 barrels per day of additional highway
diesel consumption between 2007 and 2010 and an aver-

1.8%o Energy Loss Case age of 366,000 barrels per day of additional demand
Due to changes in refinery processing, ULSD is expected between 2011 and 2015. The ULSD regulation by itself
to have slightly less energy content than 500 ppm diesel. accounts for about 9,000 barrels per day of the additional
The 1.8% Energy Loss case reflects a greater loss of consumption through 2010 and about 83,000 barrels
energy content than the Regulation case, which assumes per day after 2010. The combined effect of the five

Table 16. Variations from Reference Case Projections of Fuel Distribution Costs in the Regulation and
10% Downgrade Cases
(1999 Cents per Gallon)

Analysis Case Average Annual Cost. Average Annual Cost
and Cost Component June 2006 -June 2010 After June 1. 2010

Regulation
Total ............................... 1.2 0.4'
Capital Costs ............ ........... 0.7 0.0
Operating Costs ...................... 0.2 0.2
Downgrade Revenue Loss .............. 0.3 0.2

10%/ Downgrade
Total ................... ......... 1.6 0.9
Capital Costs .................... ... 0.7 0.0
Operating Costs ........ .............. 02 0.2
Downgrade Revenue loss.............. 0.7 0.7
°The adaitonal annual diesel tuel distributon costs n the Regulation case ditler slightly trom the EPA estimates (see Table 26 in Chapter 7).

oecause ditferent revenue losses associated with. product downgrade are assumed.
Sources: Capital Costs and Operating Costs: U.S. Environmental Prolection Agency. Regulatory Impact Analysis: Heavy-Duty Engine ana

Vsnicie Stanaaras and Highway Diesel Fuel Sulfur Requirements. EPA420-R-00-026 (Washington, DC. December 2000). Chapter V. web site
www.epa.gov/otao/regshd2007/lrnrvria-v.pl. Operating Costs include operating. existing mix. transmix. and testing cost estimates. Downgrade
Revenue Loss: Energy Information Administration. Office of Integrated Analysis and Forecasting, based on projected price differentials for ULSD
versus 500 ppm diesel.

2'4This assumption is based on interviews with engine and technology manufacturers
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cents per gallon between 2007 and 2011. Because this associated with a requirement for additional ULSD sup-
analysis is based on results from a long-run equilibrium plies of 272,000 barrels per day above demand levels in
model, it does not capture the uncertainty of supply dis- the Regulation case, of which 206,000 barrels per day
cussed in Chapter 5. The NEMS analysis reflects more results from the 10-percent downgrade assumption.
aggressive investment than is portrayed for individual
refiners in the short-term analysis. In the Regulation Because NEMS is a long-run equilibrium model, it can-
case, which uses many of the EPA's assumptions, prices not address short-term supply issues: however, the No
are projected to increase by 6.5 to 7.2 cents per gallon Imports case does provide some implications for short-
between 2007 and 2011. The widest price differen- term supply. When no availability of ULSD grade
tial-10.7 cents per gallon in 2011-is projected in the imports is assumed, the marginal price of ULSD is pro-
Severe case, which is based on assumptions more consis- jected to exceed prices reflecting access to imports by
tent with industry views. This peak price differential is about 1.2 to 1.6 centspergallonbetween2007and 2011.

Table 18. Variations from Reference Case Projections of ULSD Marginal Refinery Gate Prices by Region in
the Regulation and Sensitivity Analysis Cases, 2007-2015
(1999 Cents per Gallon)

Analysis Case and 2007-2010 2011-2015 Analysis Case and 2007-2010 2011-2015

Producing Region Average Average Producing Region Average Average

Regulation 4% Efficiency Loss ...

U.S. Average .'....... 5.2 4.7 U.S. Average ........ 5.2 5.1

PADD I ............. 5.3 4.8 PADD I ............. 5.3 5.3

PADDs l-lV ......... 5.3 4.8 PADDs I-IV ......... 5.3 - 5.2

PADD V ............ 4.8 4.3 PADD V .......... .. 4. 4.5

Higher Capital Cost 1.8% Energy Loss ....

U.S. Average ....... 6.4 5.2 U.S. Average ........ 5.5 4.8

PADD 1 ............ 6.6 5.5 PADD I......... .... 5.6 5.3

PADDs I-IV ... . ... 6.6 5.3 PADDs II-V ......... 5.6 4.9

PADD V ... . . .... 5.4 . 4.9 PADD V ............ 5.2 4.4

2/3 Revamp Severe..............

U.S. Average .... 5.7 49 U.S. Average ...... 7.0 6.4

PADD I ............ 6.0 5.0 PADD I............ 7.4 6.8

PADDs 11-IV ..... ... 6.0 50 PAD 5s !!-V ........ 7.4 6.3

PADD V ..... ...... 5.0 45 PADD V ............ 5.9 5.2

10% Downgrade No Impors ..........

U.S. Average...... 5.2 52 U.S. Average ...... 6.6 6.1

PADD I .......... 5.3 5.4 PADD I ............. 6.9 6.8

PADDs II-IV ....... 5.3 53 PADDs llIV ........ 6.9 6.3

PADD V ...... . 4.8 4.7 PADD V ........... 4.8 4.3

Source NEMS runs DSUREF.D0430018. DSU7PPM.D043001A. DSU7HC.D043001A. DSU71NV.D043001A. DSU7DG 10.D043001A.
DSU7, RN.D0430C1A. CSU7BTU.D043001A. DSU7ALL.D050010A. and DSU71MPO.D043001A.
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7. Comparison of Studies
on ULSD Production and Distribution

This chapter compares the methodology and results of operate as a single firm, or estimated from analysis of
the Energy Information Administration's (EIA's) analv- individual refineries. In general, marginal cost estimates
sis with those from a number of other studies related to that represent the cost of the last barrel of required sup-
ultra-low-sulfur diesel fuel (ULSD) supply and costs ply can be seen as estimates of market prices. Much of
Refinery costs and investments arecompared with other the variation in investment and cost estimates reflects
estimates from studies by the U.S. Environmental Pro- different assumptions about the cost of technologies;
tection Agency (EPA), Mathpro, the National Petroleum return on investment; the extent to which refiners will
Council (NPC), Charles River and Associates and Baker modify existing equipment or build entirely new
and O'Brien (CRA/BOB), EnSys Energy & Systems. Inc. hydrotreaters; the cost and quantity of additional hydro-
(EnSys), and Argonne National Laboratory (ANI.). gen required; the extent to which some refineries may
EIA's estimates of distribution costs are compared with reduce highway diesel production; and the amount of
estimates from the EPA, ANL, and Turner. Mason and highway diesel downgraded due to fuel contamination
Company (TMC). A review of an analysis of alternative during distribution.
markets for diesel fuel components by Music Stancil and
Company (MSC) is also provided. All cost estimates in In EIA's refinery-by-refinery analysis (cost curves), the
this chapter have been converted to 199Y dollars increased cost of producing ULSD in 2006 is estimated to

be between 5.4 and 6.8 cents per gallon. Using the
National Energy Modeling System (NEMS) Petroleum

Analyses of Refining Costs Market Module (PMM), the increased cost of producing
ULSD is estimated to be between 4.7 and 7.3 cents per

The refining cost studies reviewed here represent a gallon from 2007 to 2010 and between 6.5 and 9.2 cents
range of methodologies and assumptions An under- per gallon in 2011.125 The estimated additional produc-
standing of some key terms is important to differentiat- tion costs are associated with expected increases in aver-
ing between the methodologies of the various studies age marginal price increases at the pump ranging from
The studies were based on two general types of method- 65 to 8 8 cents per gallon in the transition period and 7.2
ologies: a linear programming (LP) approach used by to 10.7 cents per gallon in 2011. In the Regulation case,
Mathpro, NPC, EnSys, DOE. and EIA: and a refin- which uses many of the EPA's assumptions, prices are
ery-by-refinery approach used by CRA, EPA. and EIA. projected to increase by 6.5 to 7.2 cents per gallon
Within either approach, the studies used different meth- between 2007 and 2011. The widest price differential-
odologies and made different assumptions that make 10 7 cents per gallon in 2011-is projected in the Severe
them difficult to compare. For instance, two different case, which is based on assumptions more consistent
types of LP refinery models were used. The Mathpro with industry views.
analysis used an LP model of a "notional refinery" that
represented an average refinery in a given region In For consistency with the EPA's analysis, EIA estimates
contrast. EnSvs and EIA used refinery LP models that are based on a 7-percent before-tax return on invest-
represented an aggregate refinery, or all the refineries in ment, which is estimated to equate to a 5.2-percent
a region acting as one (Tables 19 and 20). after-tax rate of return. 12 6 When a 10-percent after-tax

rate of return, which was used in all the other analyses, is
Costs estimated by the different studies are not easy to assumed; the refinery-by-refinery costs are about 0.8 to
compare. because differences in estimation methodolo- 1.2 cents per gallon higher than in the Regulation case,
gies make them conceptually different. Both "average" and the NEMS costs are about 0.8 to 1.1 cents per gallon
and "marginal" costs can be based on LP models that higher than in the Regulation case.

12
5 n the NEMS PMM projections. the U.S. price is the average of the marginal prices in the three model regions.

126According to financial information from Form EIA-28 IFinancial Reporting System) refiners and marketers averaged a 7-percent
befcre-tax return on investment between 1977 and 1999
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EPA Analysis In addition to increased refining costs, the EPA esti-
mated that the addition of lubricity additives would cost

The EPA analysis was conducted in support of the final approximately 0.2 cents per gallon, and distribution
rulemaking published in December 2000. 127 The EPA costs were estimated to add another 1.1 cents per gallon
analysis used a refining cost spreadsheet that included during the temporary compliance period and 0.5 cents
refinery-specific estimates for meeting the new highway per gallon after full compliance. l "The analysis behind
diesel standards and aggregated them to estimate fuel the distribution cost estimates is discussed below.
cost increases at the Petroleum Administration for
Defense District (PADD) and national levels. The costs Increased refining costs were expected to result from
of meeting the final ULSD Rule were analyzed without capital investment of $3.9 billion to meet the 2006
including possible reductions in non-road diesel sulfur. requirements and another $1.4 billion to reach full com-
The EPA estimated that the ULSD Rule would increase pliance in 2010, for a total investment of $5.3 billion.T31

average national production and distribution costs by The EPA estimated that the average refinery would
5.4 cents per gallon of 15 ppm diesel (4.5 cents per gallon spend 543 million dollars in capital expenditures and an
for all highway diesel) during the temporary compli- additional $7 million per year in operating costs.
ance period (2006 to 2010).128 The total cost after full
compliance in June 2010 was estimated at 5.0 cents per The EPA assumed that, in order to meet the 15 ppm
gallon (Table 21). highway diesel requirement, refiners would need to

produce 7 ppm diesel fuel on average. It was assumed
Thelargest component ofthecostsestimatedbytheEPA that 80 percent of diesel refining capacity would meet
was increased refining costs (4.1 cents per gallon for 15 the new standards by modifications to existing
ppm diesel and 3.3 cents per gallon for all highway die- hydrotreaters and the other 20 percent by building new
sel between 2006 and 2010; 4.3 cents per gallon after June hydrotreaters. The analysis included cost estimates
1, 2010). The cost estimate for the compliance period was under two scenarios. The first scenario assumed that all
adjusted downward to reflect credit trading, assuming refiners currently producing highway diesel fuel would
that low-cost refineries trade with high-cost refineries at continue to do so. The second scenario assumed that
the cost of production. Cost estimates for PADD IV were some refiners would increase their production of high-
30 to 40 percent higher than costs in other PADDs The way diesel while making up for lost production from
refining costs discussed above were based on a 7-percent refiners that would drop out of the market. The EPA did
before-tax return on investment, but the EPA also pro- not provide analysis assuming a net loss of production,
vided costs based on a 6-percent and 10-percent after-tax but indicated that, with the inclusion of the 80/20 and
rate of return. The cost estimates for a 6-percent after-tax small refiner provisions, no supply problems were antic-
rate of return were 0.1 cents per gallon higher than the ipated. The EPA also performred an analysis of engineer-
full compliance cost calculated with the 7-percent ing and construction requirements and concluded that
before-tax rate, and the estimates for a 10-percent after- these factors should not be a problem due to the tempo-
tax rate were 0.4 cents per gallon higher. 129 rary compliance provisions (see Chapter 3 for more

discussion).

Table 21. EPA Estimates of Increased Costs To Meet the 15 ppm Highway Diesel Standard
(1999 Cents per Gallon)

Additional
Additional Lubricity Distribution

Period Refining Additive Distribution' Tanks Total Increase
Phase-in. 200D2010 4.1 0.2 0.4 0.7 5.4
Fully ImDlemented Program. 2010 4.3 0.2 0.5 0.0 5.0

aNot including additional distribution tanks.
Source: U.S. Environmental Protection Agency. Regulatory Impact Analysis: HeavyDuty Engine and Vehicle Slandards and Highway Diesel Fuel

Sulfur Reouirements. EPA420-RD00-026 (Washington. DC. December 2000). p. V-103.

127 U.S. Environmental Protection Agency, "Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and Vehicle Stan-
dards and Highway Diesel Fuel Sulfur Control Requirements: Final Rule," Federal Regster, 40 CFR Parts 69. 80. and 86 (January 18, 2001).

128Tota cost per gallon of 15 ppm diesel is the sum of 4.1 cents per gallon refining cost and 1.1 cent per gallon distribution cost.
129 U.S Environmental Protection Agency, Regulatory Impact AitlyRds Heavy-Duty Engine and Vehicle Standards and Highuray Diesel Fuel

Suljur Requirements, EPA420-R-004-26 (Washington, DC, December 2000), Chapter V. p. V-106.
13'Distribulion costs include the capital cost of additional storage tanks, additional operating costs, yield losses, product downgrades,

and testing costs.
13! U.S. Environmental Protection Agency. Reulalory Impart Analysis: Hera'y-Duty Engine and Veicle Slandards and Highuwy Diesel Fuel

Sulfur Requirerents, EPA420-R-00-026 (Washington. DC. December 2000). Chapter V, p. V-103, web site www.epa.gov/ otaq/regs / hd2007/
frm/ria-v pdf.
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3,500 ppm non-road diesel. The lower average costs (See Chapter 3 of this report for more detail on engineer-
were the result of spreading the investments over a ing and construction.)
larger volume of product. The scenarios with non-road
diesel sulfur capped at 15 ppm required the most invest- CRA/BOB Analysis
ment and led to the highest costs. Relative to the 3,500 In a study for the American Petroleum Institute,
ppm non-road scenarios, the 15 ppm non-road scenarios CRA/BOB developed refinery-specific cost estimates
required at least Sl billion more investment and resulted for every U.S. refinery using the Prism refinery
in average costs between 0.1 and 0.8 cents per gallon model.135 The estimates and a survey of refiners inten-
higher. tions were used to construct a marginal cost cir'e that

was used in an equilibrium supply and deirriard .1 -
NPC Analysis sis. The initial supply and demand assumptions were

from ElA's Annual Energy Outlook 2000. The supplyIn its report, U.S. Petroleum Refining: Assuring the Ade- from EIA's Annual Energy Outlook 20D. The supply
quacy and Afordabi iy ofCleaner Fuels, the NPC included curve was shifted according to the marginal cost analy-
estimates of meeting a 30 ppm sulfur st. andard. 1 The sis, and the demand curve was shifted based on an elas-
estimates were based on'the 30 ppm scenarios included ticity assumption. In contrast to all but the EIA offlineestimates were based on the 30 ppm scenarios included

, analysis, the CRA/BOB study provided an analysis of ain Mathpro's original report for the Engine Manufac- ana , the C B st o
turers Association in October 1999. The NPC combined short-term supply and cost outlook.
the cost estimates from the "no retrofitting-inflexibility" The analysis projected a reduction in highway diesel
and the "retrofitting-series" cases assuming that at 30 production of320,000barrels per day, resulting in a sup-
ppm, most refiners would retrofit. The NPC also made ply shortfall. The EPA has estimated that 75 percent of
adjustments to the Mathpro estimates to reflect alterna- the shortfall estimated by CRA/BOB resulted from the
tive assumptions cf refinery economics. NPC adjusted underlying assumption that an additional 10 percent of
the vendor-supplied estimates used in the Mathpro the highway diesel produced would be downgraded
model upward by a factor of 1.2 for investments and a because of product degradation from distribution and
factor of 1.15 for hydrogen consumption and other oper- storage. 36 In contrast, EIA and the EPA assumed an
ating expenses. The vendor data were adjusted to additional 2.2 percent of downgraded product, and
account for a perceived tendency of vendors to quote TMC estimated that a total of 17.5 percent of ULSD
overly optimistic cost and performance information. would be downgraded. 137 The estimated increase in
The NPC analysis estimated industry investment costs average refining cost was 6.7 cents per gallon to produce
at $4 1 billion at a cost of 5.9 cents per gallon (1999 dol- ULSD from 500 ppm diesel. The estimated increase in
lars) and assumed 50 percent revamped and 50 percent the marginal price of ULSD needed to balance supply
new units. The study indicated that a sulfur standard and demand wasbetween 14.7and 48.9 cents pergallon,
below 30 ppm would require greater re!iance on new depending on the availability of imports.
units, as opposed to retrofits, resulting in considerably
higher investments. The CRA/8OB analysis assumed that, in order to meet

the 15 ppm standard, refiners would produce highway
The NPC analysis included a discussion of limitations diesel at an average of 7 ppm. 1?3 The analysis also
on engineering and construction resources and, in con- assumed that non-road diesel would be reduced to 350
trast with the EPA analysis, concluded that the overlap ppm and jet fuel and heating oil sulfur would remain at
with gasoline sulfur projects would result in delays in 1999 levels. The cost estimates reflected an assumption
meeting the diesel standards. The study suggested that that 40 percent of ULSD would be produced from new
highway diesel supply shortfalls might occur if the stan- desulfurization units and 60 percent from revamped
dard were required before 2007 and that even more time units, and that the return on investment would be 10
would be required to meet a standard below 30 ppm. percent.

134 National Petroleum Council, U.S. Petroleum Rfiting: Assunng the Adequacy and Affordability of Cleaner Fuels Uune 2000), Chapter 3
Investment and cost estimates have been converted tn 1999 dollars from 1998 dollars reponed by NPC.

1
35 Charles River Associates. Inc. and Baker and O'Brien. Inc. An as.sssment of the Poential Impacts of Proposed Enrronrrntal Regulations

on U.S. Refinery Supply of Desel Fur, CRA No. D02316-0 (August 2000).
136U.S. Environmen tal Protection Agency. Regulatorv Impect Analysis: Heavy-Duty Entne and Vehicle Standards and Highuay Diesul Fuel

Sulfur Requlrrmilts. EPA420-R-00-026 (Washington. DC. December 2000), Chapter V. web site www.epa.gov/otaq/regs/hd2007/
frm/ria-v.pdl.

13 7Turner, Mason & Company. Cots/lmpr(cts of Distbutig Potential Ultra Low Sulfur Dised (Dallas. TX, February 2000); Rerised Supple-
ment (August 2000).

13Telephone con versation with Ray Ory of Baker and O'Bren, lanuary 25,2001.
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Each of the phase-in cost series provided by ANL Summary of Investment Estimates
was associated with a set of distribution costs, which
varied slightly in the seven scenarios. The distribution EPA estimated that, in order to meet the requirements of
cost analysis for 15 ppm highway diesel fuel was extrap- the ULSD Rule, the industry would invest a total of 55.3
olated from TMC (early) estimates for distributing billion. In comparison, DOE (by ANL) estimated
5 ppm and 50 ppm diesel.143 The costs included capital between $8.1 and $13.2 billion of investment for ULSD,
investment for the distribution and refueling system and Mathpro estimated a range of $3.0 to $6.0 billion, CRA
for product downgrade. Distribution costs were pro- estimated $7.7 billion, and NPC estimated 54.1 billion to
vided for various levels of phase-in between 5 and 100 meet a 30 ppm standard and substantially higher but
percent of the highway diesel market. The level of undefined amount to provide 15 ppm diesel (Tables 23
phase-in most consistent with the 80 percent required by and 24). Because production of diesel in the appropriate
the ULSD Rule for the initial years of the program was a sulfur range has been very limited, analysis of costs of
supply of 83 percent of highway diesel, which was asso- the ULSD Rule depend heavily on vendor estimates and
ciated with undiscounted distribution costs between 1.5 several critical assumptions, including refinery configu-
and 2.2 cents per gallon. The costs associated with 100 ration, size, and crude oil inputs; the ratio of retrofitted
percent of highway diesel at 15 ppm ranged between 1.2 units to new units; and the relative cost of retrofits ver-
and 2.1 cents per gallon. 144 sus new units.

The ANL analysis concluded that, depending on the The studies discussed above used different methodolo-
case and the stage of phase-in, the total incremental costs gies, economic approaches, levels of regional and
of a phase-in would range from 6.1 to 11.2 cents per gal- annual detail, and assumptions (see Table 20). Many
Ion, compared to a range of 7.1 to 12.7 cents per gallon were completed before the Final Rule was issued and do
for an all-at-once strategy. Estimates of total (un- not reflect the provisions for small refineries or the
discounted) costs to consumers for the various phase-in 80/20 rule. In addition, the studies were based on
scenarios ranged from $15.2 to S25.4 billion ($10.1 to different assumptions about investment behavior and
517.3 billion net present value). Higher expenditures costs and the level of diesel demand. The capital invest-
were estimated for an all-at-once strategy. with expected ment estimates are difficult to compare not only because
costs totaling 530.4 to $52.8 billion (522.3 to 538.6 billion of their different methodologies and assumptions but
net present value). The relatively lower distribution also because their investment estimates reflect slightly
costs under a phase-in approach were translated into an different things. For instance, the EPA estimated the
estimated savings of 514.2 to S27.4 billion. capital cost for a new distillate hydrotreater to range

Table 23. Comparison of ULSO Production Cost Estimates: Individual Refinery Representation
Cost Change Refinery Capital

Sulfur Percentage of (1999 Cents per Investment
Level Highway Diesel Gallon of (Billion 1999

Study (ppm) That Is ULSD ULSD) Cost Basis Dollars)

EPA (temrorary comoliance. 2006-20 01 7 75a 4.10 Average. U.S. .9

EPA (lull compliance. June 2D01 lorward) 7 100 4.3 Average. U.S. 5.3 total

CRAaOB (August 2000 for 2006) 7: t10 6.7° Average. U.S.e 7.7

EIA Icos curves. 200e) 7 76-100 5.4-58 Marginal. PADDs l-IV _

aSmall refiners accounting lor 5 percent ot production are eligible to delay. but only 2 percent are assumed to delay.
bCost adjusted for crcdil trading at cost to low cost refiners
'Correspondence with Ray Ory of Baker and O'Brien. Also reflects assumption of 350 ppm non-road diesel.
:Average cost to produce 7 ppm diesel from 500 ppm diesel. The marginal pnce lo balance supply and demand was estimated to be between 14.7

and 4B.9 cents per gallon. depending on the availability ol imports.
'Average based on marginal cost methodology.
Marginal based on average rehnery costs.
Sources: EPA: U.S. Environmental Protection Agency. Regulatory Impact Analysts: Heavy-Duty Engine and Vehicle Standards and Highway Die-

sel Fuel Sullur Reourrements. EPAa20-R-00-026 (Washington. DC. December 2000). Chapter V. web site www.epa.gov/otaq/regs/hd2007/lrmr
ria-v.pdf. C RABOB: Charles River Associates. Inc.. and Baker and O'Bnen. Inc., An assessment of Ihe Potential Impacts of Proposed Environmen-
ta FRegulations on U.S. Relinery Supply of Diesel Fuel. CRA No. 002316-00 (August 2000). EIA: Energy Inlormation Adminislralton. Office of Inte-
grated Analysis and Forecasting (Chapler 5 of this repon).

43
Tumrer. Mason & Company, Costs/nmpUcts of Dstrrbutrng Potential Ultra Low Sulfur Dieel (Dallas, TX. February 2000).

144 N K Singh. Atiilyits of the Cost of a Phar-ini of 15 ppm Sulfur Cap on Diesel Fuel. Revised (Argonne, IL: Center for Transportation
Research. Argonne National Laboratory. November 2000). Appendix C.
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The lower end cost in EIA's NEMS analysis reflects a to a little more than 4 cents per gallon of highway diesel
notional unit that processes low-sulfur feed with inci- on average.
dental dearomatization. while the higher end cost
reflects a different notional unit that processes higher The NPC analysis did not estimate costs for producing
sulfur feed with greater aromatics improvement. EIA diesel with less than 10 ppm sulfur but indicated that
also provided sensitivity analysis using higher capital even a 30 ppm sulfur standard would require reactor
cost assumptions for both the refinery-by-refinery and pressures in the range of 1,100 to 1,200 psi, which is well
NEMS analyses. The Higher Capital Cost sensitivity above the vendor estimates used by the EPA." 6 The
case for EIA's refinery-by-refinery analysis is based on NPC characterized vendor estimates as inherently
capital costs that are about 40 percent higher than those over-optimistic;"4 7 however, several new technologies
in the initial analysis. Both sets of capital costs were are under development that may reduce costs (see
developed by the National Energy Technology Labora- Chapter 3).
tory, in conjunction with Mr. John Hackworth. energy
consultant. The capital costs used in the NEMS Higher The ANL estimates blended the EnSys 100 percent new
Capital Cost case were provided by recent work from and 100 percent revamp refinery analysis, based on the
EnSys and are 24 percent higher for the first notional assumption that 60 percent of ULSD would be produced
unit and 33 percent higher for the second notional unit, from revamped units that cost an average of $40 million
relative to the Regulation case. per unit. and the other40 percent would come from new

units at an average cost of S80 million per unit. Instead
The EPA analysis was based on estimates from two tech- of making an assumption about the split between
nology vendors, providing costs based on retrofits and revamped and new units, Mathpro developed scenarios
new units.14 5 EPA assumed that 80 percent of ULSD will for different types of choices. Assuming no change in the
be produced from diesel hydrotreaters that are non-road diesel standards. Mathpro estimated that the
revamped at a cost of S40 million each. These estimates total investment cost would range from $6.0 billion if
reflected an assumption that new units would cost twice refineries required all new units with minimum operat-
as much as revamps. The net result was an estimated ing flexibility to $3.0 billion if all refineries were retrofit-
average cost of 550 million per refinery, which equates ted and economies of scale from trading were realized.

Table 25. Comparison of Key Hydrotreator Investment Assumptions for Various Refinery Models
Capital Cost Percent of ULSD

of New Hydrotreater Revamp Cost as Production from
(1999 Dollars per a Percentage of Unit Size Revamped Units

Model Barrel per Day. ISBL) New Unit Cost (Barrels per Day) Versus New Units
Refinery-by-Refinery Models
Cr,¥R.$ rBOS_______ _ 1.622' 55 25.000 60/40
EPA 1.210-1.68BO s50 25.000 80/20
EiA Cost Curve 1.03-1 .807 c Variable 50.000-0.000 Not an assumption

EA Cost Curve. High Caoital Cost Scenario 1.465.2.58c Variable 50.000-10.000 Not an assumption
LP Models_

EnSvs (August 2000) 2.350-3.296° 60 25.000 NA
ElA NEMS Reoulatlor Case 1.33- .. 8da? 50 25.000-10.000 80/20
EtA NEMS 2;3 RevamD Case 1.331 l.8B49 50 25.000-10.000 66.7/33.3
FIA NEMS Higher Caoital Cost Case 1 .655-2.493C 50 { 25.000-10.000 80/20
aFeedslock composed of 65 percent straightl-un dislilaie. 10 percent cracked stock. and 25 percent light cycle oil.

Low end of range is for straight-run dislillale and high end is or light cycle oil.
Cosls varied depending on unit size and feedstock.

CLow end ot range is or units processing low-sulfur teed streams with incidental dearomatization. High end is for higher sulfur teed streams with
greater aromatics improvement

Sources: CRAr/OB: Correspondence with Mr Ray Ory. April 19. 2001 EPA: U.S. Environmental Prolection Agency. Regulatory mpacl Analysrs:
Hea' -Dury Engine and Vehicle Stanaaros and Highway Diesel Fuel Sulfur Requirements. EPA420-R-00-026 (Washington. DC. December 2000).
Chapter V. Table V.C-9. web site www.epa.govtolaqaregs/hd200?tItrr ria-v.pdf. EIA Cost Curve and Cost Curve High Capital Cost Scenario:
National Energy Technology Laboratory. in conjunction wit Mr John Hackworth. energy consultant. EnSys: EnSys Energy & Systems. Inc.
Modeling Impacts of Relcrrnu;aled Desel FuellFlemnmgon. NJ. August 2DDO). EIA/NEMS Regulation and 213 Revamp Cases: Ofice of Integrated
Analysis and Forecasting. EIA/NEMS High Capital Cost Case: Revised EnSys costs based on correspondence with Mr. Marin Tallet. April 23.
2001.

145 EPA corroborated the vendors' cost estimates in discussions with two other vendors. E-mail from Lester Wyborny U S. Envircnmen-
tal Protection Agency. March 30, 2001.

146
M.K. Singh. Anral.cs of the Cols of a Phae.-i. of 15 ppm Sulfur Cap on Disel Fuel, Revised (Argonne, IL: Center for Transportaton

Research, Argonne National Laboratory. November 2000). p 132.
147 National Petroleum Council, U.S. etroleum Refinil: A :sunng Rie Adequacy aid Affordabilit of Cleaner Furl (June 2000), p. 77.
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produced was projected to be downgraded to a lower approximately 40 percent of U.S. highway diesel ship-
value product. ping capacity), and 11 terminal operators (representing

25 percent of U.S. petroleum product storage capacity).
The ANL estimates, which were extrapolated from pre- A wide range of responses was noted in the responses of
vious TMC estimates for delivering 5 ppm and 50 ppm pipeline operators. In the survey, some terminal opera-
diesel, 141 ranged from 6.2 cents to 1.2 cents per gallon for tors indicated that they would not handle ULSD. Termi-
delivery of 5 percent and 100 percent, respectively.' 4 9 In nal operators generally anticipated a higher rate of
August 2000, TMC provided supplemental estimates downgrade than did pipeline operators. Terminal oper-
reflecting downgrade costs associated with distributing ators indicated that, to handle ULSD, dedicated trans-
15 ppm diesel fuel. 15' Presumably, the capital costs port trucks or compartments in transport trucks would
would remain the same as for the 5 ppm case in the pre- be required to avoid sulfur contamination. 152

vious TMC analysis. When the original TMC 5 ppm esti-
mates are adjusted to reflect 15 ppm diesel, the total The TMC analysis projected 17.5 percent downgrade
distribution cost estimates are 6.9 cents per gallon to when 100 percent of the highway diesel market was
supply 5 percent of the market; 4.1 cents per gallon to assumed to require the 15 ppm diesel, and slightly lower
supply 20 percent of the market; and 1.4 cents per gallon levels of downgrade were expected when smaller seg-
to supply the entire highway diesel market. 15 1 ments of the market were required. Although the ANL

analysis did not provide the downgrade assumptions
The extent to which product contamination will occur in used, it was based on the TMC assumptions for down-
the distribution system (and how much product must be grade of 5 ppm and 50 ppm diesel and tracked closely
downgraded as a result) is very uncertain. The analyses with the TMC assumptions. Different downgrade
included strikingly different estimates of how much assumptions resulted in different cost estimates associ-
of the 15 ppm product would be downgraded in the dis- ated with downgrade. The EPA estimated a total down-
tribution system. ElA's NEMS analysis assumed 4.4 per- grade cost of 0.2 cents per gallon for all highway diesel in
cent downgrade for consistency with the EPA the initial years and 0.3 cents per gallon after full imple-
assumptions but also provided a sensitivity case assum- mentation'53 In contrast, the ANL analysis (based on
ing 10 percent downgrade. Downgrade estimates the TMC assumptions of higher downgrade volumes)
ranged from 4.4 percent of production (EP'A) to 17 .5 per- estimated a total downgrade cost of about 1 cent per gal-
cent (TMC) Part of the uncertainty stems from not ion when more than half of the market was required to
knowing the present level of downgrade occurring in meet the 15 ppm standard.
the distribution system, because there is no current
reporting requirement. The EPA assumed a doubling of The TMC. EPA. and ANL analyses also used different
product downgrade from current downgrade levels, sets of assumptions about capital investment require-
which were estimated at 2.2 percent. The methodology ments. During the initial years of the progrm when the
used by the EPA to estimate current downgrade levels distribution system must handle two highway diesel
was highly speculative and was not based on a scientific fuels, the EPA estimated tankage costs at refineries, ter-
survey. The EPA's estimation methodology was loosely minals, pipelines, and bulk plants at S0.81 billion. In
based on a survey of the Association of Oil Pipelines, in addition. investments at truck stops to handle the extra
which six respondents provided estimates of the current product were estimated at 50.24 billion. These costs were
diesel hfel downgrade ranging from 0.2 percent to 10.2 amortized over total highway diesel volumes (both 500
percent (see Chapter 4) In the same survey some ppm and 15 ppm) during the initial 4 years at 7 percent
respondents expressed an expectation that the down- per year, resulting in a cost of 0.7 cents per gallon. EIA
grade amount might be expected to double under the used EPA's capital cost estimate of 0.7 cents per gallon in
ULSD Rule. all NEMS analysis scenarios.

The TMC analysis was based on a survey of 14 refin- The ANL analysis assumed that, given a phase-in, 50
ers (representing 38 percent of U.S. petroleum percent of terminals would add tanks or reconfigure. Of
refining capacity), 3 pipeline operators (representing those terminals that were modified, it was assumed that

14'Tumer. Mason & Company. Cotst/lmsrucrif fsChltriut bl Puotnlill Ultra Low Sulfur Diese (Dallas. TX. February 2000).
149 M K Singh. Analvsis of the Ctrt if a Plhaw-i, of 13 ppm Sulfur Cap ni Dies/e Fuel. Revised (Argonne. IL: Center for Transportation

Research. Argonne National Laboratory, November 2000)1 Appendix C
'''Turner, Mason & Company. Coslstflrpacts f aDtstnbuting Prtrndtal Ultra tIor Sulfur Diesl (Dallas, TX, February 2000). Revised Supplr-

Irn t (Augiust 2000)
151 Total distributon and retail cost estimates for 5 ppm from Costsl/lmpars of Distribuhng Potehtial Ultra Low Sulfur Diesel were adjusted

based on update of downgrade costs for 15 ppm desxl provided in the Rnl.sed Supplnitrme
152 Telephone conversation with Bob Ctnnngham of Turner Mason, March 21, 2001.
153 U.S. Environmental Protection Agency. Revulatorv Impact A nalysis Hur-av-Durv Epi iut arnd Vehicle Strandards and Highuvy Diesel Fuel

Sulfur Rqnrirriemnts. EPA420-R-0-026 (Washington. DC. December 2000). Chapter V. p V-124.
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Appendix B

Differences From the AE02001 Reference Case

The reference case for this study was established to pro- is downgraded in the distribution system. The EPA esti-
vide a baseline scenario representing the nominal fore- mates that currently about 2.2 percent of highway diesel
cast for petroleum refining and marketing without the is downgraded. Second, some highway-grade diesel has
new requirement for ultra-low-sulfur diesel fuel been used for non-road or other uses, because the price
(ULSD). The reference case reflects the mid-term refer- differential between low-sulfur and high-sulfur diesel
ence case forecast published by the Energy Information has not been large enough to make separate distribution
Administration (EIA) in its Annual Energy Outlook 200] infrastructures economical. As a result, it has been noted
(AE02001).16 Both the reference case for this study and that some customers purchase low-sulfur diesel for
the AE02001 reference case were prepared using EIA's non-road uses. In California, the State requires the same
National Energy Modeling System (NEMS) '"' Both low sulfur standard for both highway and non-road die-
cases reflect the "Tier 2" Motor Vehicle Emission Stan- set (except for railroad and maritime uses).
dards and Gasoline Sulfur Control Requirements final- Import Supply Cuves
ized by the U.S. Environmental Protection Agencv
(EPA) in February 2000. Both cases also incorporate bans The NEMS Petroleum Market Module (PMM) uses
or reductions for the gasoline additive methyl tertiary import supply curves developed from an international
butyl ether (MTBE) in the States where such legislation refinery model external to NEMS to represent the sup-
has been passed. They do not include a waiver of the ply of available imports. In preparation for this study,
Federal oxygen requirement for reformulated gasoline new sets of crude and product import supply curves

were estimated, adding supply curves for ULSD. The
Updates in databases and assumptions that were mcor- new import curves were used in the reference case for
porated into NEMS after the publication of AEf:(200. this study, but ULSD imports were not allowed.
however, resulted in minor differences in the reference
case forecasts. Differences between the two torecasts rel- Refining Technology Database
evant to the ULSD study are discussed in this appendix The PMM represents petroleum refining and marketing.
Return on Investment The refining portion is a linear programming represen-Retum on Investment .. .tation incorporating a detailed refining technology data-
The AEO2001 forecast assumed a 15-percent hurdle rate base that includes process options, product blending to
in the decision to invest and a 15-percent return on specification, and investment costs. This database is
investment (ROI) over the 15-year life of a refinery pro- updated annually to produce the AEO forecasts. There
cessing unit. To be consistent with the EPA analysis. the have been some minor changes since AE02001, mostly
reference case for this study used a 10-percent hurdle associated with product blending. Although four new
rate and a 5.2-percent ROI over a 15-year financial life- distillate desulfurization units were added as part of the
span. The revised rates do not have a significant impact refining technology database update, those four units
on the marginal costs for producing current 500 ppm were not allowed in the reference case. Therefore, the
highway diesel fuel in the reference case forecast updates had minimal impact on the reference case for

Diesel Fuel Consumption this study as compared with the AE02002 reference

The AEO2001 reference case assumed that 85 percent of c a s e

the demand for diesel fuel in the transportation sector NEMS Operation Mode
was for highway use. More recently, however. EIA has For the AE02002 reference case, all modules of the
determined that refinery production of highway diesel NEMS were executed to solve for supply and demand

,pproujmates "he ,otal ,e d ,r -l ;l .n t NEMS were executed to solve for supply and demandapproximates the total demand for diesel fuel in the balance in the U.S. domestic energy market through
balance in the U.S. domestic energy market throughtransportation sector. Therefore, the reference case for 2020. For this study only the relevant modules were

this study assumes that the production of 500ppm high- executed, including the International Energy Module,
way diesel fuel is equal to the total demand in the trans- Transportation Deand Module, Industrial Demand

Transportation Demand Module, Industrial Demand
portation sector. Module, and the Petroleum Market Module. This mode

Two major factors account for the revised assumption. of NEMS operation greatly reduced the model run time
First, some of the highway diesel produced at refinenes without significantly affecting the results.

160 Energy Information Administranon. Annuol Enrrv Oullook 2001, DOE/EIA-03S3(2001) (Washington, DC, December 2D00). web site
www.eia.doe.gov/Diaf/aeo/. See also web sites www ela.doe.gov/oiaf/assumption/pdf/0554(2001).pdf and www.eia.doe.gov/ofaf/
supplement/ index.html.

161 Model documentation reports for NEMS and its modules as well as a summary report, NEMS:An Overview. are available at web site
www.eia.doe gov/bookshelf/docs htrl.
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Appendix C

Pipeline Regions and Operations

U.S. Regions for Distribution of Petroleum The Gulf Coast (PADD III) is the Nation's main oil supply
and Their Key Pipelines region. It is the largest refining area, with facility design

and sophistication unrivaled in the world. It is a major
The supply and demand characteristics for refined crude oil producing area, with output greater than all
petroleum products across the United States vary across but two members of the Organization of Petroleum
regions (Petroleum Administration for Defense Dis- Exporting Countries. It also has a low regional demand
tricts, or PADDs). The reasons are historical, demo- for finished petroleum products. Thus, its shipments of
graphic, geological, and topographical. products to other regions are a central facet of supply

east of the Rocky Mountains. The Gulf Coast is the originThe East Coast (PADD I), the most heavily populated east of the RockyMountains.TheGulf Coast is the origin
PADD, has the highest petroleum consumption. It has of trunk carriers such as Explorer, TEPPCO (to the Mid-

west), Colonial, and Plantation (to the Southeast andvirtually no indigenous crude oil production and only west Colonial, and Plntation (to the Southeast and
limited refining capacity. The Northeast is unique in ts East Coast)These ppelines ao deliver to ponts wthin
dependence on heating oil: 70 percent of all sin-
gle-farnily homes in the Northeast are heated with oil. The Rocky Mountain States (PADD IV) are thinly popu-
Hence, the Northeast has the largest market for the lated, with a low volume of oil shipped across long
transportation of high-sulfur distillate, as opposed to transport distances. Its consumption of diesel fuel for
low-sulfur diesel oil. The region covers its deficit in transportation on a per capita basis is about 60 percent
refined product supply with shipments from the Gulf greater than the average in the lower 48 States, but its
Coast by pipeline and with imports of refined products consumption per square mile is less than 30 percent of
by tanker. Colonial Pipeline (Gulf Coast to the New York the lower 48 average. The region's highway consump-
area) and Plantation Pipe Line (Gulf Coast to the Wash- tion of diesel-a proxy for the low-sulfur diesel
ington, DC, area) are trunk lines that transport a wide required-is about 60 percent of its total distillate mar-
product slate to the area, including distillate fuel oils. ket, but low-sulfur diesel accounts for more than 80 per-
Delivering lines, such as Buckeye Pipe Line Company, cent of the total distillate supplied in the region. The
distribute products within the New York Harbor and market is so thin that many companies have opted to
from the New York Harbor area to Pennsylvania and market (and hence require transport and storage for)
upstate New York. Buckeye also serves Connecticut and only low-sulfur diesel fuel instead of both low- and
Massachusetts from an orizin in New Haven. high-sulfur fuel. Tne pipelines serving the region dis-
ExxonMobil and Sun also operate delivering product tribute products from refineries in the Denver area and
pipelines in the region from refineries in Billings, MT; and Casper, WY, as well

as product received from terminals in PADD II. Pipe-
The Midwest (PADD II) is less heavily populated than lines uch as Yellowstone and Cenex distribute across
PADD I and has a greater balance of supply and demand the Northern Tier States. Chevron moves products out
for both crude oil and refined products. It receives pipe- of Salt Lake City through Idaho and to western Wash-
line supplies of distillate fuel oil from both the Gulf ington and a variet of pipelines go into and out of the
Coast and the East Coast. The main trunk carriers of Denve area(PhillipsfromPADD I; ChasefromPADD

Denver area (Phillips from PADD III; Chase from PADD
refined petroleum products in the Midwest are TE Prod- II; and Conoco, WYCO, Sinclair, and others within the
uct Pipeline and Explorer Pipeline. The role of deliver- Rockies).
ing carriers in the Midwest is a key to product
distribution. The region's refining hubs depend on pipe- The West Coast (PADD V) is a singular oil market, sepa-
lines to deliver their output. As logistics hubs, as well as rated from the rest of the country. From the earliest days,
refining hubs, areas such as Chicago ship product out- the Rockies prevented the easy transfer of oil in and out
put from refinenes and also re-ship product received of the region. More recently, California's adoption of
from refineries on the Gulf Coast or in Oklahoma. Pipe- uniquely stringent oil product specifications has exacer-
lines serving the Chicago hub include Williams, bated the region's supply isolation. The region is popu-
Equilon, and Phillips (in addition to Explorer and TE lous as a whole because California is populous;
Products), Citgo, Marathon Ashland, Buckeye, and Wol- consumption is high, but not on a per capita basis. In
verine. Other refining centers or single refineries also California, the Kinder Morgan pipeline system (for-
depend on pipeline transport of their products. Kaneb merly Santa Fe Pacific Pipeline) is the most important. It
and Conoco are two of the pipelines serving the western redistributes product from area refineries and, in south-
part of PADD II, the plains States, where distances are ern California, receives product from its system in
long and consumption volumes low. Arizona. The system in Arizona, in turn, connects with
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and destined for Points B and C can be delivered at both same petroleum products in the same pipeline. For
distant points simultaneously; part of the stream can example, it is common for a single refined products
continue on to Point C while delivery is still underway at pipeline to transport various grades of motor gasoline,
Point B. In a batch mode, a delivery operation to Point B diesel fuel, and aircraft turbine fuel in the same physical
means that all pipeline movements beyond Point B cease pipeline. (For the most part, oil pipelines do not trans-
while the delivery to Point B is completed. port both crude oil and refined petroleum products in

the same pipeline.)
Fungible operations also support more efficient utiliza-
tion of storage tanks. In fungible operations, large stor- To carry multiple products or grades in the same pipe-
age tanks are used to accumulate or deliver multiple line, different petroleum products oc gades i.re held in
consignments of identical refined products. In batch separate storage facilities at the origin of a pipeline i;.':n
operations, only one consignment of material is typi- are delivered into separate storage facilities at the desti-
cally held in each tank. Accordingly, storage tanks used nation. The different types or grades of petroleum prod-
in batch pipeline operations tend to be smaller (and, pos- ucts are transported sequentially through the pipeline.
sibly, more numerous) and are not utilized as inten- While traversing the pipeline, a given refined product
sively as storage tanks used in fungible service. occupies the pipeline as a single batch of material. At the

end of a given batch, another batch of material, a differ-
Among the pipeline characteristics that determine ent petroleum product, follows. A 25,000-barrel batch of
whether a refined petroleum products pipeline operates products occupies nearly 50 miles of a 10-inch-diameter
in a batch or fungible mode, customer requirements for pipeline.
segregation are an important factor. (Many pipelines
operating on a fungible product basis can make provi- Generally, product batches are butted directly against
sion to accept a distinct batch from a shipper. In doing so each other, without any means or devices to separate
the carrier might impose a higher minimum volume them. At the interface of two batches in a pipeline, some,
requirement or charge a higher tariff rate to cover the but relatively little, mixing occurs. The actual volume of
higher operating cost of providing the special service.) mixed material generated depends on a number of phys-
Nonetheless, many pipelines or pipeline segments serve ical parameters, including pipeline diameter, distance,
areas where the structure of the market does not support topography, and type of material. As a guide to under-
the "one size fits all" character of fungible service standing the volume of interface generated, it would be

typical for 150 barrels of mixed material to be generated
Another important factor in determining a pipeline's in a 10-inch pipeline over a shipment distance of 100
type of service offering is the possible availability of miles. The hydraulic flow in a pipeline is also a crucial
multiple pipelines in the same service corridor. If exist- determinant of the amount of mixing that occurs. "Tur-
ing practice and customer service arrangements initially budent flow," as occurs in most pipelines, miniu-rii-s she
mandate batch pipeline service, it is difficult for a generation of interface, while operations that require the
refined petroleum products pipeline carrier to change to flow to stop and start will generate the most interface
fungible service subsequently. On the other hand, if a material.
pipeline carrier serves a transportation corridor using
multiple pipelines. it has more flexibility to adopt fungi- Monthly Batch Scheduling
ble service. As a part of their strategy to minimize the generation of

Thus, while an oil pipeline is likely to prefer fungible interface material, pipeline operators sequence batches
service, batch service is often the only feasible choice. on the basis of the total number of products routinely
Like the difference between trunk and delivering carri- shipped and the number and capacity of storage tanks
ers, the difference between fungible and batch service is available at the origin, destination, and intermediate
one of scale for many operating parameters. An oil pipe- breakout locations. Most often, pipeline operators use a

line in batch service has considerably less flexibility to recurring monthly schedule of "cycles, shipping all the
offset operating "hiccups" (such as product contamina- available petroleum products of the same type in
tion at a shipper's terminal tank) than does an oil pipe- sequence. For example, only gasoline grades would be
line operating in fungible service. shipped during the days that constitute the gasoline

cycle, and only distillates would be shipped during the
days that constitute the distillate cycle. The actual dura-

Sequencing Product Flow tion of the cycles might vary from 6 to 10 days, depend-
Refined products pipelines carry more than 60 percent ing on the volume of each material to be shipped during
of all petroleum products transported in the United a particular month. Operators accommodate increased
States. 16 2 Products pipelines are routinely capable of seasonal demand and stock builds, for instance, by
transporting various types of products or grades of the adjusting the cycle schedule. The schedule is published

62 Based on ton-miles. See Association of Oil Pipe Lines. Shifts m Petroleum Tronsportation-999 (2001).
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Figure C1. Typical Product Sequence and Interfaces in a Refined Products Pipeline

Transmix Interface Transmix
(reprocessed) (downgraded in direction of arrow) (reprocessed)
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Distillate Cycle Gasoline Cycle
Source: Energy Information Administration. Office of Integrated Analysis and Forecasting.

the tanks themselves. Essentially, station piping repre- In fact, the interface generation in station piping and
sents the connection between a main pipeline segment breakout tanks may be even more important than dur-
and its requisite operating tanks. The concept is simple ing pipeline transit. The volume of interface material
in theory, but in practice the configuration ofstation pip- thus generated is due to the physical attributes of the
ing is not. Station piping layouts become more complex system. It has fewer variables but approaches being a
as the tanks at a pipeline terminal facility become more fixed value on a barrel-per-batch, not a percentage,
numerous. basis. For instance, one pipeline operator may create

25,000 barrels of high-sulfur/low-sulfur distillate inter-
Configurations of station piping necessary to accommo- face per batch whether the batch is 250,000 barrels or
date a given number of tanks and to provide flexibility in 1.000,000 barrels. In addition, a given batch of product
routing multiple products in and out of those tanks pro- might be transported in multiple pipelines between its
vide many possibilities for the creation of pipeline inter- origin and its final destination and even within the same
face material. Each pipeline facility is different, not only system might require a stop in breakout tanks, as noted
among pipeline companies but within pipeline compa- above. Eachsegment of the journey generates additional
nies. There is no way to predict how easy or hard it will interface.
be to minimize possible sulfur contamination of ULSD
In station piping, except to examine the risks on a
case-by-case basis.

Energy Information Administration Transition to Ultra-Low-Sulfur Diesel Fuel 14655
DOE017-1751



Appendix D

Short-Term Analysis of Refinery Costs and Supply

14656
DOE017-1752



Appendix D

Short-Term Analysis of Refinery Costs and Supply

As a result of the new regulations issued by the U.S. Estimating Components of the Distillate
Environmental Protection Agency (EPA) for ultra-low- Blend Pool
sulfur diesel fuel (ULSD) the U.S. refining industry faces
two major challenges: to meet the more stringent specifi- The initial step of the analysis was to analyze the poten-
cations for diesel product, and to keep up with demand tial economics of producing ULSD for each refinery.
by producing more diesel product from feedstocks of Using input and output data submitted to the Energy
lower quality. Some refineries in the United States and Information Administration (EIA) by refiners, the cur-
Europe currently have the capability to produce some rent components of the distillate blend pool were esti-
diesel product containing less than 10 ppm sulfur, and mated and allocated to the current production of
there is no question that diesel fuel with less than 10 highway diesel, non-road diesel, and heating oil.
ppm sulfur can be produced withcurrent technology. Volumes and sulfur content of straight-run distillate,

fluid catalytic cracker (FCC) light cycle oil (LCO), coker
U.S. refiners have demonstrated that meeting the EPA distillate, and hydrocracker distillate were estimated on
target specification of 500 ppm sulfur (1993 reduction thebasis of the gravityandsulfurcontent of crude feeds,
from 5,000 ppm to 500 ppm) was easier than anticipated. input volumes to the FCC, coker, and hydrocracker
The primary methods used were upgrading existing units, and the fraction of the FCC feed that is
hydrotreater units by adding extra reactor volume and hydrotreated.
building new units. In contrast, the proposed change
from 500 to 15 ppm represents a new and far more chal- The estimates for volumes of full-range straight-run dis-
lenging task for the industry, because the remaining sul- tillate, LCO from the FCC, and coker distillate were
fur (less than 500 ppm) is likely to be contained in adjusted according to reported refinery data. Because
compounds that are difficult to desulfurize, such as kerosene and jet fuel are made from the straight-run dis-
4,&-dimrethvldibenzothiophene (often described as tillate and hydrocracked material, those distillate pool
sterically hindered sulfurcontaining molecules). Fur- components were reduced accordingly. If a hydro-
thermore. to meet growing demand for diesel fuel, some cracker was available at a refinery, volumes of LCO and
refineries will have to increase capacity, which may coker distillate were allocated to the hydrocracker by
involve treating lower quality feedstocks (cracked distil- comparing available distillateboiling rangecomponents
lates) that require more severe and costly process to distillate product volumes. A final adjustment was
conditions_ made, based on the relative production of gasoline and

distillate products.
The implications of producing ULSD are complex, not
only from a unit-specific standpoint but also from a Theinitialestimateofstraight-rundistillatevolumefora
refinery standpoint. Each refinery has unique circum- given refinery was based on a typical cut point range for
stances, such as existing hydrodesulfurization units, a crude oil with the gravity of the crude oil charged to
source of crude, diesel blend components, and hydrogen that refinery. If the available distillate pool volumes
availability. Producing ULSD is a significant decision for exceeded the distillate product produced, the volume of
most refiners, and the incremental cost per barrel could the straight-run distillate component was reduced,
vary dramatically across the range of individual refin- based on the typical variation in distillation cut points.
ers. In addition, it is uncertain whether further restric- (The light end of the kerosene boiling range material
tions on diesel quality will be imposed in the future. may be included in the reformer feed for gasoline pro-
Some refiners may decide to discontinue producing duction, and the heavy end (high end) of the boiling
highway diesel and produce only non-road diesel and range may be included in the FCC feedstock. Either or
heating oil as distillate products. Such decisions, cou- both of these adjustments will reduce the straight-run
pled with increasing demand for diesel fuel, could distillate volume.) The adjustments resulted in esti-
heighten the potential for a diesel shortage in 2006. mated distillate pool volumes approximately equal to

the reported volumes of distillate production. The distil-
This appendix provides details of the methods used to late pool components were then allocated to the produc-
estimate the short-term cost per gallon to manufacture tion of highway diesel, non-road diesel, and heating oil.
ULSD meeting the EPA sulfur specifications for 2006
and examines the variations in cost for different U.S.
refineries. The analysis results in a cost curve indicative
of the cost that may be incurred by U.S. refiners to pro-
duce the new fuel at various supply levels.
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components to reduce aromatics and improve cetane in Then, additional options for reducing or expanding the
order to produce acceptable products. refinery's ULSD production were estimated.

In the longer term, increased movement of cracked dis- Several factors may cause a refiner to maintain, contract,
tillates between refineries could occur, with more under- or expand highway diesel production when the ULSD
cutting of cracked stock to remove the high-aromatic, regulation takes effect in 2006. Maintaining current pro-
high-sulfur material at the high end of the boiling range. duction of highway diesel has the appeal of keeping the
Such industry optimization avenues would take time to refinery production in balance with current distillate
establish, however, because they are based on compo- markets sales for the company. Either increasing or
nent price differentials that may grow over time to pro- decreasing the highway diesel production will mean
vide incentives for such activities. During the transition finding markets for more highway diesel, more heating
period starting in 2006, based on past experience, it is oil, or more non-road diesel products. Reducing ULSD
assumed that most refiners would base their strategies production may result in a lower per barrel incremental
on analyses of specific refinery situations. Possible cost for ULSD production.
exceptions are multiple refineries within a single com-
pany system having logistical connections that permit ULSD production requires added hydrogen usage in the
practical and economical movement of refinery streams. distillate hydrotreater, thereby increasing hydrogen

consumption per unit of distillate feed. Some refiners
Identifying Refinery Options for Producing may choose to reduce feed input in order to continue to
ULSD operate within existing hydrogen supply constraints

and avoid building new hydrogen production capacity.
The objective of this step of the analysis was to generate Reducing hydrotreater throughput may also enhance
estimates of the incremental cost for each refinery to pro- the practicality of revamping a current hydrotreater to
duce ULSD. The ncremental cost will vary for each avoid building a new unit. The 1996 API/NPRA survey
refinery, depending on the volume of ULSD produced; showed that at the 500 ppm sulfur limit level, about 15
the type of blend components from which it is produced; percent of untreated material was placed in highway
the sulfur, aromatics, and boiling range content of those diesel in PADDs l-IV. Producing ULSD will require that
blend components; whether the refinery can revamp an all the diesel product must be hydrotreated. This means
existing hydrotreater or must build a new one; and the that some refiners who seek to revamp will be working
cost for catalyst, hydrogen, and other requirements to with a unit that has less capacity than indicated by cur-
produce the ULSD. Moreover, each refinery must decide rent highway production. Some additional capacity may
how much ULSD it will produce in 2006. Because the be made available by increasing the utilization rates of
volume of ULSD produced will affect the incremental existing units that are currently operating at lower utili-
cost of production, the incremental cost of ULSD pro- zation rates.
duction for each refiner? was first etiimaied at current
production levels, assuming both the revamp of a cur- If a refiner has to build a new hydrotreater, expansion of
rent hydrotreating unit and the addition of a new unit. highway diesel production is an obvious consideration.

Table D2. Cetane Number of Light Cycle Oil From Some World Crude Oils
Cetane Number

Sultur Content Light Cycle Oil Light Cycle Oil
Gravity (Percent by Straight-Run at 60 Percent at BO Percent

Crude Oil Source (Degrees API) Weight) Diesel Conversion Conversion
Mjoba ..... .... ADU Dnabi 39 0.9 56 40 22

Saud, Arabia Lignt. Saudi Arabia 34 1.7 58 32 18
Forcaoos ........ Nigena 31 02 39 25 c15

Fonies ....... .. Nor Sea 37 0.3 52 37 20
Maya ........ .. Mexico 22 3.3 47 25 15
Boscan ........ Venezuela 10 5.5 33 21 <15
North Slope.. ....... AlasKa 27 1.0 45 30 17

Gibson Mix..... Louisiana 36 C.3 55 40 22
Westexas our TexasSorexas 32 2.4 47 32 18

Note: It was assumed that 650- 050F vacuum gas oil was cracked a: 60 percent or 80 percent volume conversion. Properties of the vacuum gas oil
and celane numDer ol straignt-run diesel are from the Ethyl Corporalion crude oil database.

Source: G H. Unzelman. 'Desel Fuel Demand: A Cnallenge to Oualily. Presentation to the Energy Economics Group. Institute of Petroleum (Lon-
don. UK. October 10. 19831.
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produce ULSD. The volume of ULSD a refiner decides to maximum production rate with existing equipment, and
produce will affect the cost. For each refinery, the cost both new hydrotreater and hydrogen plants would be
for ULSD production is estimated at current production needed.
levels, both assuming the addition of a new
hydrotreating unit and assuming the revamping of an Worksheet Environment
existing hydrotreating unit (options 1 and 2 below). Economic Factors: The capital charge factor is assumed
Three additional options are considered (reductions to be 12.0 percent (corresponding to a 5.2-percent after-
from current highway diesel production assuming new tax rate of return on investment), contingency 20.0 per-
and revamped hydrotreater units and increases from cent, on-site maintenance 4.0 percent, off-site mainte-
current production assuming new units) to find the most nance 2.0 percent, taxes and insurance 1.5 percent
economical production levels for individual refineries. (included in the capital charge factor), and miscella-

" - neous 0.6 percent, all as a percentage of capital invest-
Option 1 (Baseline New Hydrotreater): This "busr ment. Sensitivity cases using a 17.2-percent capital
ness-as-usual" option is modeled using the current charge were also analyzed.
refinery production capacities for highway and
non-road diesel. The model estimates the cost to pro- Refinery Input Data: The cost model requires two input
duce highway and non-road diesel at the proposed sul- data sets for each scenario. The first set of input data is
fur limits (7 ppm and 5,000 ppm, respectively) while the baseline data, consisting of the current refinery die-
maintaining the same hydrotreater throughput. A new sel capacities from which all scenarios are developed.
hydrotreater plant is estimated. The baseline data consist of the API gravity, highway

s and non-road diesel blend component flow rates, and
Option 2 (Baseline Revamped Hydrotreater): ThisOption 2 (Baseline Revamped Hydrotreater.: This sulfur content of each stream to the hydrotreater. The
option is identical to Option 1 except that the existing secon set of nt the blend component

plant is assumed t be r . Te second set of input data contains the blend componenthydrotreater plant is assumed to be revamped. The flow rates for the optional expanded or reducedflow rates for the optional expanded or reduced
revamp option considers the cost of installing an addi- hdrotreater.
tional hydrotreater reactor (not an entire plant) and
interstage amine scrubber. The additional reactor is Manual Variables: Some variables are not available in
sized to decrease the existing diesel sulfur content from the original refinery-by-refinery specific database and
500 ppm to 7 ppm. require some engineering judgment and estimation.

Optios3 ad 4 ( e Ne a R p Whether or not the FCC feed is hydrotreated affects the
Options 3 and 4 (Reduced ULSD New and Revamp
Options 3and 4 (Reduced ULSD New and Revamp .hydrogen consumption for desulfurizing the LCOHydrotreater): These options consider the cost impacts t o esult in p

stream. Pretreatment of the FCC feed results in products
of decreasing highway diesel production and increasing s . o F f i pou

of decreasing highway diesel production and Increasing (LCO in this case) with higher API gravities (lower sul-
non-road diesel production. Because ULSD productionnon-road diesel roducti. B e lD fur and aromatic content), which will in turn require less
will require more hydrogen consumption (especially for hydrogen to remove the remaining sulfur dunng
refineries with lower quality feedstocks), reducingrefineries with lower quality feedstoks). reducing hydrotreating. The geographic location factor is utilized
ULSD production may permit the refinery to operate in the cost estimates for each refinery process; the loca-within existing hydrogen capacity and avoid the neces-within existing hydrogen capacity and avoid the neces- tion basis used in the model is the U.S. Midwest. The
sity of building a costly new hydrogen plant. Further- prsureinpuinpoundspersquareinchabsolutepsipressure input (in pounds persquare inch absolute (psi])
more, reducing hydrotreater throughput mav alsomore, reducing hydrotreater throughput may also affects both the kinetic and hydrotreater portions of the
enhance the practicality of revamping the current

enhance the practicality of revamping the curt model. It is assumed that the maximum pressure for thehvdrotreater and avoiding the need to invest in a new
unit. revamp options is 650 psi, and the average length-of-run

pressure for the new hydrotreater options is 900 psi. The
Option 5: Increased ULSD New Hydrotreater This estimated process temperature has a direct impact on
option considers expanding highway diesel production the kinetic performance.
while decreasing non-road diesel production, thus Hydrotreater Kinetics: The kinetic model used in this
increasing throughput to the hydrotreater and creating study has the general for
the need for a new hydrotreater. A particular refiner
might consider this option for several reasons: (1) the -dS/dt = kS"PH( + KSS)
refinery has a high volume of cracked stocks, and a new
hydrotreater plant is needed anyway; (2) a new unit may An Arrhenius form is used for the temperature depend-
provide economies of scale and lower per-unit produc- ence of k. For the Langmuir-Henshelwood factor, it is
tion cost; (3) there may be a perceived opportunity to assumed that sulfur species in the feed and H2S are
expand highway diesel production as demand increases equally strongly absorbed on catalyst sites. The con-
and "challenged" refineries discontinue diesel produc- stants in the equation were fit using the best available
tion. A corresponding revamp case was not considered, data from the literature. The best fit was obtained with n
because it was assumed that current refineries were at equal to 1.5. The equation was integrated to give space
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Figure D3. Impact of Sulfur Species on Reaction incremental H2 consumption value is greater than 25
Rate percent of the baseline H2 capacity, then the model cal-
EASY DIFFICULT MOST DIFFICULT culates the H2 costs based on a new plant.

I7W¢)-~~~ \ / ~. ~Simple nonlinear correlations based on the flow rate and2 S sS3 sulfur concentration of each cut, including the non-road
5 -s ,r r-i- streams to the hydrotreater, were developed using data
~zS~~~ , -^\~~~~~ /compiled from multiple sources. The H2 consumption

>1 5I ,' ~ -correlations are as follows:

___!________~___ _ 
s

_ ' Straight-run highway baseline:

_______ ____ SCF H2 = SR Flowrate (((120 SRSu'Percent)
Source: Energy Information Adnrrunstration. Office ol Integrated + 40)+ 50)

Analysis and Forecasting.

Straight-run highway required:
Hydrotreater Utilities: The main utilities for the hydro-
treater plant included in the model are power, steam, SCF H2 = SR Flowrate * (((120 ' SRSulPcrcent) + 40)
cooling water, and fuel. All utility requirements were + 50 + 50)
estimated from published correlations or actual data.
The revamp option utility requirements are the incre- Straight-run non-road baseline and required:
mental utilities to remove the remaining sulfur present SCF H2 = SR NonHighway Flowrate * ((120
in the diesel. The incremental additional power was esti- SRSulPercent) + 40)
mated to be 40 percent of the existing power usage due
to additional hydrogen consumption and potentially LCO highway baseline:
higher system pressure drops.

SCF H2 = LCO Flowrate ' (((150' LCOSulPercent)
Hydrotreater Yields and Energy Content: The volume + 40) + 150)
and weight percent yields of ULSD produced by the dis-
til late hydrotreater can vary considerably, depending on LCO and coker distillate highway required:
the fraction of cracked stocks in the feed and the level of
aromatics saturation. An average yield and energy con- SCF H2

= LC O Flowrate' (((150 LCOSulPercent)
tent were estimated for this study, based on the Cnte- + 40) + 150 + 650)

rion data inaune2000study bytheNational Petroleum LCO and coker distillate non-road baseline and
Council.) 7 The yield of hydrotreater product in the dis- .
tillate boiling range was assumed to be 98 percent by eui" u
weight, and the API gravity was assumed to increase by SCF H2 = LCO NonHighway Flowrate
2 numbers, which means that the volume yield was 99.2 ((150 ' LCOSulPercent) + 40).
percent. There was also a small increase in the Btu con-
tent of the product on a weight basis (98.2 percent of the After the total baseline, required, and incremental
feed energy content in 98.0 weight percent of the feed). hydrogen capacities are calculated, the model then
The energy content declines on a volume basis, because decides whether to build a new hydrogen plant. If the
the heat content of the product is 0.989 times the heat existing H2 plants capacity is determined to be sufficient
content of the feed on a volume basis. (no build), only the variable cost associated with the

required capacity is calculated. If a new H2 plant is nec-
Hydrogen Plant The same hydrogen consumption essary, the on-site capital cost is estimated (scaled) using
and hydrogen plant cost estimation methodologies are published data (60 million standard cubic feet per day
used for both the new and revamp cases. The goal of the plant at S50 million). The off-site capital cost is assumed
hydrogen plant portion of the model is to determine to be 40 percent of the on-site capital cost. The total
the hydrogen consumption and associated costs to hydrogencostperbarrelofdistillatetreatedincludesthe
reduce the current sulfur level (500 ppm) down to 7 cost of the natural gas feed to the hydrogen plant.
ppm, whether it is a new or revamp situation (see Table
6 in Chapter 6). The incremental H2 is calculated as the Sulfur Plant The new sulfur plant estimates are based
difference between the baseline H2 consumption (for on the amount of sulfur removed from the diesel pool
highway diesel at 500 ppm sulfur and non-road diesel at and are a function of whether the FCC feed was
5,000 ppm) and the predicted required H2 consumption pre-treated, the flow rate and percent sulfur of each
(highway diesel at 7 ppm, non-road at 5,000 ppm). If the stream, and the API gravity of the crude. The estimate

167National Petroleum Council. U.S. Petroleum Rfining: Assuring the Adequacy and Affrdability of Cleaner Fuels ( une 2000).
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Appendix E

Model Results

This appendix provides mid-term projections for (in 1999 dollars). The lower 2010 oil price projections
end-use prices and total supplies of ultra-low-sulfur from AEO2001 thus account for a difference of 6.8 cents
diesel fuel (ULSD), based on the Energy Information per gallon in the projected end-use prices for ULSD.
Administration's (ELA's) National Energy Modeling
System (NEMS) Petroleum Market Module (PMM). In addition, the end-use diesel prices include a nominal
Historical data for 1999 prices and supplies of highway Federal tax of $0.24 per gallon in 1999, which decreases
diesel (500 ppm sulfur) are also provided for compari- in value (in real terms) in the forecast years. The differ-
son (Tables El and E2). ential in Federal taxes between 1999 and 2010 is about 4

cents per gallon. The PMM reference case projects an
The projected end-use (pump) prices are lower than the end-use price of$1.238 per gallon in 2010. After upward
current prevailing prices for highway diesel fuel for sev- adjustment to account for the differentials in world
eral reasons. The end-user prices include crude oil costs, crude oil price and Federal taxes (a total of 10.8 cents),
processing costs, taxes, and marketing costs 16R There- the end-use price would be $1346 per gallon at the cur-
fore, variations in the costs and taxes affect the projected rent world crude oil price level.
end-user prices. The reference case, the Regulation case,
and all sensitivity cases were based on mid-term projec- The U.S. prices of most petroleum fuel products fluctu-
tions for world crude oil prices used in Annual Ernrgy ate between seasons and in response to world crude oil
Outlook 2001 (AE02001). After the steep increase in prices. The higher-than-normal diesel prices in 2000 and
world crude oil prices in 1999 and 2000. F.IA projected in the early part of 2001 reflect the low distillate inven-
that crude oil prices would decline initially (through tory and high world crude oil prices. Since February
2003), then slowly increase through 2020.1'6 EIA's 2001, the average price of U.S. highway diesel has been
Weekly Petroleum Status Report for March 23, 2001, esti- dropping steadily, to a level around $1.40 per gallon.
mated the February 2001 price at $24 60 per barrel According to the Weekly Petroleum Status Report for
(SO.577 per gallon) in 1999 dollars for U.S. imported March 23, 2001, the average U.S. price of highway diesel
crude oil. In comparison, NEMS projects a world crude was $1.338 per gallon (in 1999 dollars), comparable to
oil price of $21.37 per barrel (S0.509 per gallon) in 2010 the price projection of $1.346 per gallon from the PMM.

68Energy Information Administration, Annual Energy Outlook 2001. DOE/EIA-0383(2001) (Washington, DC, December 2000), Figure
112

16 9 Energy information Administration, Annual Energy Outlook 2007, DOE/EIA-03B3(2001) (Washington, DC, December 2000), Figure
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Table E2. End-Use Prices and Total Supplies of Highway Diesel, 1999 and 2007-2015,
Assuming 10-Percent Return on Investment

2007-2010 2011-2015
Analysis Case 1999 - 2007 2008 2009 2010 2011 2015 Average Average

End-Use Prices of Highway Diesel (1999 Cents pet Gallon)*
Reference with 10% Return on
Investment (500 ppm) ......... 114.0 121.9 122.5 123.3 123.8 124.4 125.4 122.9 124.8

Regulation with 10% Return on
Investment (ULSD) ............ NA 129.B 130.0 130.9 131.5 132.4 131.1 130.6 130.8

Total Highway Diesel Supplied (Million Barrels per Day)

Reference with 10% Return on
Investment

Total (500 ppm)............. 2.43 3.10 3.16 3.22 3.27 3.33 3.56 3.19 3.44

Regulation with 10% Return on
Investment

500 ppm ................... 2.43 0.70 0.71 0.73 0.26 0.00 0.00 0.60 0.00

ULSD ..................... 0.00 2.41 246 2.50 3.02 341 3.04 2.60 3.52

Total ..................... 2.43 311 3.17 3.23 3.28 3.41 3.64 3.20 3.52

aHighway diesel prices (bolh 500 ppm and ULSD) include Federal and Slate taxes but exclude county and local taxes.
NA = not available.
Sources: 1999: Energy Inlormation Aoministration. Petroleum Supply Annual 1999. Vol. 1. DOE/EIA-0340(99)/1 (Washington. DC. June 2000).

Projections: National Energy Modeling System. runs DSUREFIO.D043001A and DSU7PPM10.D043001A.
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Williams, Ronald L

From: Poche. Michelle [Michelle.Poche@ost.dot.gov]
Sent: Saturday, March 24, 2001 4:18 PM
To: Kelliher, Joseph
Cc: Anderson, Margot; 'Symons.Jeremy(a)EPA.gov'

Thanks,
Michelle

D,07 1
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Department of Energy
Washington. DC 20585

Office of Policy

Facsimile

Phone: (202) 586-5316 Fax: (202) 586-3047

To: FK(xr- r Fa 4S& Io

From: . Vi' Phone:_______

1:CT- Ctt-ic C xi
Subject: _ Pages:

If you have trouble receiving this message, please call (202) 586-5316.

Message:

I( ~ c__

Pnnlea " "oy <k on rOc-'a, po0e,
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Department of Energy
Washington, DC 20585

Office of Policy

Facsimile

Phone: (202) 586-5316 Fax: (202) 586-3047

To: ___T__l__ D Fax: 4" (Io Q-

From- r_______ Phone:

*HCT-F C<t±C cr 6d3
Subject: Pages:

If you have trouble receiving this message, please call (202) 586-5316.

Message:

7')S4 Y~ QmJ (Ji. o::W

Pnntec "m &nkncycteo pas
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Williams, Ronald L

From: Breed, William
Sent: Thursday, March 22. 2001 5:33 PM
To: Anderson, Margot
Subject: FW: NEP Chapter 9 - Infrastructure Investment, Integrity and Reliability

Importance: High

latest version of refinery section included in Chris' text -- much thanx to Barry

William Breed
Acting Director. Office of Energy Efficiency,
Alternative Fuels, and Oil Analysis (PO-22)
202-586-4763

-Original Message
From: McNutt, Barry
Sent: Thursday, March 22, 2001 5:16 PM
To: Breed, William
Subject: FW: NEP Chapter 9 - Infrastructure Investment. Integnty and Reliability
Importance: High

revised.
-Original Message---

From: Breed, William
Sent: Thursday, March 22, 2001 4:39 PM
To: McNutt, Barry
Subject: FW: NEP Chapter 9 -Infrastructure Investment, Integnry and Reliability
Importance: High

William Breed
Acting Director, Office of Energy Efficiency.
A!iernative Fuels, and Oii Analysis (PO-Z2)
202-586-4763

--- Original Message--
From: Freitas, Chnstopher
Sent: Thursday, March 22, 2001 4:30 PM
To: Breed, William
Subject: FW: NEP Chapter 9 - Infrastructure Investment. Integntv and Reliability
Importance: High

Bill, FYI thanks for the return call.
Sincerely,

Christopher J. Freitas
Program Manager, Natural Gas Infrastrucnre
(202) 586-1657

-- Original Message--
From: Freitas, Christopher
Sent: Thursday, March 22, 2001 4:01 PM
To: Anderson, Margot
Cc: DeHoratiis, Guido
Subject: NEP Chapter 9 -Infrastructure Investment, Integnty and Reliability
Importance: High

14803
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Marcot, FYI see attached file. All edits are in red font and I have also used the strikethrough feature.

I'm still working on graphics. They will be sent later.

Sincerely,

Christopher J. Freitas
Program Manager, Natural Gas Infrastucture
(202) 586-1657

energyinfrastructure2.doc

2
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Williams, Ronald L

From: Poche, Michelle [Michelle.Poche@ost.dot.gov)
Sent: Saturday, March 24, 2001 7:18 PM
T-, ,. Kelliher. Joseph; Anderson, Margot

NAFTA.)

<<ITS FAQ.doc>>
<<cleanDOT.doc>>
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BOB MCNALLY
NATIONAL ECONONIIC COUNCIL

THE WITE HOUSE

-": .3_ _ 1C cq

FAX: FAX COVER SET

COMMEENTS: -NVATIONAL EcoNoMIc COUNCIL

Tne document accompanyirg tns Fatsimile Transmission Sheet is intended only for the use of the mdividuai or enary to which it
is addressed. This message contains niornmaion which may be pnvileged. confidential orexumpt from disclosure ander
applicable law. If the reader of this message is not the intended recipient, or the employee or agent responsible for delivering the
message to the intenoed rccipient, you are hereby notified that any disclosure, dissemination, copying or distribution. or taking
aany action min reliance on the contents of this communacanon Is strictly prohibited. If you have received this communication in
error. please nonfy us irmnediately at the number above.
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W SIGO. DC20 502

,_,__ , , ... r, !001

PHONE: 202/456-53.5 F~X: 202/456-2223

ATE-- ' -- ONUMBER OF PAGES (PICL. COVER):

FAX COVER SHEET
BOB MCNALLY

NATIONAEL EONOMIC COUNCLL
THE WH HOUSE

WASHNGTON, DC 20502
PHONE: 202/456-52S FAX: 202/456-2

DATE_ `2 - .Z NUMBER OF PAGES (INCL. COVER):
TO: Joe Yl 4
FAX: I ^ 6

Ten documcrt accompanying this Facsimile Transmission Shea IS intended only for the use of the mdividual or entity to which it
Is addrcssed. This mcssage contains informanon which may be pnvileged. confidcnrial or exempt from disclosure under
applicable law. If the readn of this messgc Is not the )nrenucd rt.ipicnt, or the emtploye or agent responsble for deliverg the
mnesagc to the mntended recipient. you are hereby notified thla any disclosure. dissmination, copying or disnbuon. or tming
any action m reliance on the crcntts of Ihis communicanon s strictly prohibited. If you have reeived this comnunicarion m
error. plcase nonfy us immcdndiely at the number above.
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, March 25.2001 12:49 PM
To: Anderson, Margot
Subject: policy options

Importance: High

DOE Policy Proposols
w-Joe's E...
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Sunday, March 25, 2001 4:05 PM
To: Anderson, Margot
Subject: goals/actions

fedoctlstl.doc

1
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Rasmussen, Erik

From: Hatwick, Kay
Sent Friday, March 16,2001 3:13 PM
To: Whatley, Michael; Vargas, Meagan; Mcgee, Alexander, Maierhofer, Justin; Kindrick, AJan;

Ivahnenko. Michael; Disch, Ellis; Threlkeld, Jim; Oliver, Martha; Rasmussen, Erik; Brady,
Joyce; L erner, Steve; Wisniewski, Mike; Rabb, John; Peery. Kathy; Tuttle, Robert
Hutchinson, Joshua

Cc: Chumbris, Nick; Ayton. Jan
Subject: House and Senate bills of interest to DOE introduced on 3/15/01

1
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Rasmussen, Erik

From: Halwick, Kay
Sent: Thursday. March 15, 2001 4:30 PM
To: Whatley, Michael; Hutchinson, Joshua; Ivahnenko, Michael; Kindrick. Alan; Maierhofer Justin;

Mcgee, Alexander; Disch, Ellis; Vargas, Meagan; Rasmussen, Erik; Mande', Philip; Threlkeld,
Jim; Oliver, Martha; Brady, Joyce

Cc: Chumbris, Nick; Ayton, Jan
Subject: House and Senate bills on interest to DOE introduced on 3/14/01

iS)i
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Rasmussen, Erik

From: Halwick, Kay
Sent: Wednesday. March 14,2001 2:55 PM
To: Whatley, Michael; Ivahnenko, Michael; Maierhofer, Justin; Mcgee, Alexander, Peery, Kathy;

Tuttle, Robert; Disch, Ellis; Vargas, Meagan; Rasmussen, Erik; Lemer. Steve; Brady, Joyce;
Mandel, Philip; Threlkeld, Jim; Oliver, Martha

Cc: Chumbris, Nick; Ayton, Jan
Subject: House bills of interest to DOE introduced on 3/13/01

15361
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Rasmussen, Erik

From: Halwick, Kay
Sent: Tuesday, March 13, 2001 3:33 PM
To: WhaUey, Michael; Vargas, Meagan; Peery, Kathy; Tuttle, Robert; Mcgee, AJexander;

Maierhofer, Justin; Ivahnenko. Michael; Disch, Ellis; Tathwell, Fred; Rasmussen, Erik; Brady.
Joyce

Cc: Chumbris, Nick; Ayton. Jan
Subject: Senate bills of interest to DOE introduced on 3112/01

15362
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Rasmussen, Erik

From: Halwick. Kay
Sent: Thursday, March 08 2001 4:56 PM
To: Whatley, Michael; Disch. Ellis; Vargas, Meagan; Ivahnenko, Michael; Maierhofer, Justin;

Mcgee. Alexander; Tathwell, Fred; Peery. Kathy; Lemer, Steve; Brady, Joyce; Threlkeld, Jim;
Rasmussen, Erik; Oliver, Martha

Cc: Chumbris, Nick; Ayton, Jan
Subject- House and Senate bills of interest to DOE introduced on 3/7/01

I
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Rasmussen, Erik

From: Halwick, Kay
Sent: Friday, March 09. 2001 3:45 PM
To: Whatley, Michael; Vargas, Meagan; Disch, Ellis; Ivahnenko, Michael; Maierhofer. Justin;

Mcgee, Alexander; Rasmussen, Erik; Mandel, Philip; Oliver, Martha; Threlkeld, Jim; Brady.
Joyce; Wisniewski, Mike; Rabb. John

Cc: Chumbris. Nick; Ayton, Jan
Subject: House and Senate bills introduced on 3/8/01

6 /
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Rasmussen, Erik

From: Halwick, Kay
Sent: Thursday, March 08, 2001 8:39 AM
To: Whatley. Michael; Vargas, Meagan; Disch. Ellis; Ivahnenko, Michael; Maierhofer, Justin;

Mcgee, Alexander; Oliver, Martha; Threlkeld, Jim; Wisniewski, Mike; Rabb, John; Tathwell.
Fred; Mandel. Philip; Brady, Joyce; Rasmussen, Erik

Cc: Chumbris, Nick; Ayton. Jan
Subject: House and Senate bills introduced on 3/6/01

Bills introduced on 3/6101
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Rasmussen, Erik

From: Halwick, Kay
Sent: Tuesday, February 27, 2001 4:19 PM
To: Whatley, Michael; Disch, Ellis; Vargas, Meagan; Brady, Joyce; Lemer. Steve; Mandel, Philip;

Oliver, Martha; Peery, Kathy; Rabb, John; Rasmussen, Erik; Tathwell. Fred; Threlkeld. Jim;
Wisniewski. Mike; Ivahnenko, Michael; Maierhofer, Justin; Mcgee, Alexander; Crapa. Barbara;
Knight, Al

Cc: Chumbris, Nick; Ayton, Jan
Subject: House & Senate bills of interest to DOE introduced on 2/26/01
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Rasmussen, Erik

From: Halwick, Kay
Sent: Thursday, March 01, 2001 3:39 PM
To: WhatJey, Michael; Peery, Kathy; Tathwell, Fred; Rasmussen, Erik; Threlkeld, Jim; Oliver,

Martha; Disch, Ellis; Vargas, Meagan; Ivahnenko, Michael; Maierhofer, Justin; Mcgee.
Alexander; Brady, Joyce; Lemer, Steve; Mandel, Philip

Cc: Chumbris, Nick; Ayton. Jan
Subject: Bills of interest to DOE introduced on 2/28/01

15367
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Rasmussen, Erik

From: Halwick. Kay
Sent: Wednesday. February 28, 2001 3:47 PM
To: Whatley, Michael: Vargas, Meagan; Disch, Ellis; Peery, Kathy; Brady, Joyce; Rasmussen.

Erik; Ivahnenko, Michael; Maierhofer, Justin; Mcgee. Alexander
Cc: Chumbris, Nick; Aylon. Jan
Subject: House and Senate bills of interest to DOE introduced on 2/27/01
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Rasmussen, Erik

From: Ayton, Jan
Sent: Friday. February 16, 2001 3:35 PM
To: WhaUey. Michael; Vargas. Meagan; Disch, Ellis; Rasmussen, Erik; Thomton. Vicki; Oliver.

Martha; Threlkeld. Jim; Brady, Joyce; Lemer, Steve; Mandel, Philip
Cc: Chumbris, Nick; Halwick, Kay
Subject: Bills of interest to DOE introduced on 2/15/01

1
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Rasmussen, Erik

From: Halwick, Kay
Sent: Thursday, February 15. 2001 4:26 PM
To: Whatley, Michael; Vargas. Meagan; Disch, Ellis; Rasmussen, Erik; Peery, Kathy; Mandel.

Philip; Oliver. Martha; Threlkeld, Jim; Tathwell, Fred
Cc: Chumbris, Nick; Ayton. Jan
Subject: House & Senate bills of interest to DOE introduced on 2114/01

15370
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Rasmussen, Erik
n---. , . ... -- As. ., . _

From: Halwick. Kay
Sent: Friday, February 09. 2001 2:19 PM
To: Whatley, Michael; Disch. Ellis; Vargas, Meagan; Rasmussen, Erik; Peery, Kathy; Oliver,

Martha; Threlkeld, Jim; Mandel, Philip; Lemer, Steve; Brady, Joyce
Cc: Chumbris, Nick; Ayton, Jan
Subject: House and Senate bills of interest introduced on 2/8/01

6
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Williams, Ronald L

From: CharlesM._Smith@ovp.eop.gov%intemet [Charles M._Smith@ovp.eop.gov]
Sent: Wednesday, March 28, 2001 6:38 PM
To: Anderson, Margot
Subject: Chapter 9 from DOT

Ch9.03.26.doc
Margot:

I sent Chapter 9 out on 3/26/01 at 10:00 am. But, here's another copy.

15373
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Williams, Ronald L

From: Charles_M._Smith@ovp.eop.gov%intemet [Charles_M._Smith@ovp.eop.gov]
Sent: Wednesday, March 28, 2001 6:47 PM
To: Kelliher, Joseph; Kolevar, Kevin; Anderspn, Margot; JuleannaR._Glover@ovp.eop.gov%

intemet; Kmurphy@osec.doc.govintemet; Dina.Ellis@do.treas.gov%intemet;
Sue_Ellen_Wooldrdge@ IOS.DOl.gov%intemet; Joel_D._Kaplan@who.eop.gov%intemet;
Keith.Collins@USDA.gov%intemet; Joseph.Glauber@USDA.gov%intemet;
Galloglysj@State.gov%/ointemet; McManusmt@ State.gov%intemet;
Michelle.Poche@OST.DOT.Gov%intemet; Patricia,Stahlschmidt@FEMA.gov%intemet
Brenner.Rob@EPA.gov%intemet; Symons.Jeremy@EPA.gov%intemet;
Beale.John@EPA.gov%intemet; MPeacock@omb.eop.gov%intemet; MarkA.
_Weatherly@omb.eop.gov%intemet; Robert_C._McNally@opd.eop.gov%intemet;
Jhowardj@ceq.eop.gov%intemet; William bettenberg@IOS.DOl.gov%intemet;
Tom_fulton@ OS.DOL.gov%intemet; Kjer;ten_drager@ovp.eop.govointemet;
Mleblanc@ceq.eop.gov%intemet; Bruce.Baughman@FEMA.gov%intemet;
Charles.m.Hess@USACE.army.mil%internet; akeeler@cea.eop.gov%intemet;
commcoll@aol.com%intemet; CarolJ._Thompson@who.eop.gov%/intemet: Sandra L.
_Via@omb.eop.gov%intemet; Megan_D._.Moran@ovp.eop.gov%intemet: Ronald_L.
_Silberman@omb.eop.gov%intemet; Lori_A._Krauss@omb.eop.gov%intemet;
WheelerE@State.gov%intemet

Cc: Andrew_D._Lundquist@ovp.eop.gov%intemet: Karen_Y._Knutson@ovp.eop.gov%intemet;
John fenzel@ovp.eop.gov%intemet; Margaret_Bradley@lOS.DOI.gov%intemet; Jean_M.
_Russell@opd.eop.gov%internet

Subject: NEPDG - Treasury Recommendations

recommrendotions to
NEP.doc Attached, for your information. are the Department of the Treasury's

recommendations.
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Williams, Ronald L
Williams, Ronald L

From: Charies_M._Smith@ovp.eop.gov%intemet [Charles M._Smith@ovp.eop.gov]
Sent: Wednesday, March 28, 2001 7:07 PM
To: Anderson, Margot
Subject: RE: Chapter 9 from DOT

I just had Michelle over here from 5 to past 6 dealing with important
stuff like graphics and photographs and she didn't mention anything about
another draft - but who knows.
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Wednesday, March 28, 2001 7:49 PM
To: Anderson, Margot
Subject: DOE recommendations

Can we prepare one- to two-pagers on each of the DOE recommendations?
/is that doable' I am running out the door right after I send it so you can't yell

at me.

I
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Williams, Ronald L

From: Poche, Michelle [Michelle.Poche@ost.dot.gov]
Sent: Wednesday, March 28, 2001 11:31 PM
To: Kelliher, Joseph; Anderson, Margot; Kolevar, Kevin; 'Charles(u)M.(u)Smith(a)ovp.eop.gov';

Juleanna_R._Glover@ovp.eop.gov%/intemet; Kmurphy@osec.doc.gov%intemet;
Dina.Ellis@do.treas.govointemet; Sue_Ellen_Wooldridge@ios.doi.gov%intemet; Joel_D.
_Kaplan@who.eop.gov%intemet; Keith.Collins@USDA.gov%intemet;
Joseph.Glauber@USDA.gov%/intemet; G;alloglysj@state.gov%/intemet;
McManusmt@state.gov%intemet; Poche, Michelle: Patrcia.Stahlschmidt@FEMA.gov%
intemet; Brenner.Rob@EPA.gov%intemet; Symons.Jeremy@EPA.gov%intemet;
Beale.John@EPA.gov%intemet; MPeacock@omb.eop.gov%intemet; Mark_A.
_Weatherly@omb.eop.gov%intemet; Robert_C._McNalty@opd.eop.gov%intemet;
Jhowardj@ceq.eop.gov%intemet; Witliam_bettenberg@ios.doi.gov%intemet;
Tomfulton@ios.doi.gov%intemet; Kjerstendrager@ovp.eop.gov%intemet;
Mleblanc@ceq.eop.gov%intemet: Bruce.EBaughman@FEMA.gov%intemet;
Charies.m.Hess@USACE.army.mil%intemet; akeeler@cea.eop.gov%intemet;
commcoll@aol.com%intemet; Karen_E._Keller@omb.eop.gov%/intemet; Carol_J.
_Thompson@who.eop.gov%intemet: Sandra_L._Via@omb.eop.gov%inlemet; MeganD.
_Moran@ovp.eop.gov%intemet; Ronald_L._Silberrnan@omb.eop.gov%intemet; Lori_A.
_Krauss@omb.eop.gov%intemet; WheelerE@state.gov%intemet

Cc: Andrew_D._Lundquist@ovp.eop.gov%intemet; KarenY._Knutson@ovp.eop.gov%intemet;
John fenzel@ovp.eop.gov%intemet; Margaret Bradley@ios.doi.gov%intemet; JeanM.
_Russell@opd.eop.gov%intemet

Subject: Latest Draft of Chapter 9

Ch9.03.28.doc tronsmissionprcbmap.doc Silicon Valley.doc

15393
DOE017-0021



Williams, Ronald L

From: Braitsch, Jay
Sent: Thursday, March 29, 2001 8:23 AM
To: Anderson, Margot
Subject: Marginal NEP Option

15410
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C, ^Williams, Ronald L 5Williams, Ronald L

From: Braitsch, Jay
Sent: Thursday, March 29, 2001 8.23 AM
To: Anderson, Margot
Subject: Marginal NEP Option
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Williams, Ronald L.

From: CharlesM._Smith@ovp.eop.gov%intemet [Charles_M._Smith@ovp.eop.gov]
Sent: Thursday, March 29, 2001 8:49 AM
To: Anderson, Margot
Subject: RE: Chapter 9 from DOT

Margot:

Charlie

15412
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Williams, Ronald L r

From: MaryBeth Zimmerman
Sent: Thursday, March 22, 2001 7:26 PM
To: Anderson, Margot
Cc: Garland, Buddy; Sullivan, John; Haspel, Abe; Baldwin, Sam
Subject: Ch. 6 -efficiency

Ch 6 (efficiency) ch 6 march 22 EE
graphics.ppt... datochecks.do... here are your responses to comments on Chapter 6, plus the

power point graphics to accompany. We might be able to update the transportation graphic for you. I'm afraid
the renewables chapter will have to come tomorrow - our folks were tied up on budget text today.
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Williams, Ronald L

From: Charles_M._Smith@ovp.eop.gov%intemet [Charles M._Smith@ovp.eop.gov]
Sent: Thursday, March 29, 2001 8:52 AM
To: Kelliher, Joseph; Kolevar. Kevin; Anderson, Margot; Juleanna_R._Glover@ovp.eop.gov%/

intemet; Kmurphy@osec.doc.gov%intemet; Dina.Ellis@do.treas.gov%intemet;
Sue_EllenWooldridge IOS.DOI.gov%intemet, JoelD._Kaplan@who.eop.gov%intemet;
Keith.Collins@USDA.gov%intemet; Joseph.Glauber@USDA.gov%intemet;
Galloglysj State.gov%intemet; McManusmt@State.gov%intemet;
Michelle.Poche@ OST.DOT.Gov%intemet; Patricia.Stahlschmidt@FEMA.govOintemet
Brenner.Rob@EPA.gov%intemet; Symons.Jeremy@EPA.gov%intemet;
Beale.John@EPA.gov%internet; MPeacocA@omb.eop.gov%intemet; Mark_A.
Weatherly@omb.eop gov%intemet; Robert_C._McNally@opd.eop.govintemet,

Jhowardj@ceq.eop.gov%3intemet; Williambettenberg@lOS.DOI.gov%intemet;
Tomfulton@ OS.DOI.gov%intemet; Kjerslen_drager@ovp.eop.gov%intemet
Mleblanc@ceq.eop.gov%intemet: Bruce.B aughman@ FEMA.gov%intemet;
Charies.m.Hess@USACE.arry.mil%intemet; commcoll@aol.com%intemet; Karen_E.
_Keller@omb.eop.gov%intemet; Carol_J._Thompson@who.eop.gov%intemet; Sandra_L
_Via@omb.eop.gov%inlemet: Megan_D._Moran@ovp.eop.gov%intemet; Ronald_L.
_Silberman@omb.eop.gov%intemet; Lori_A._Krauss@omb.eop.gov%intemet;
WheelerE@State.gov%intemet

Cc: Andrew_D._Lundq uist@ovp.eop.gov%intemet; Karen_Y._Knutson@ovp.eop.govintemet;
John fenzel@ovp.eop.gov%intemet; Margaret_Bradley@lOS.DOI.govintemet

Subject: Latest Draft of Chapter 9 from DOT

Ewf H) isyn1
Ch9.03.28.doc roansmissionprobmTop.doc Silrcon Volley.doc

fyi
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Williams, Ronald L

From: Braitsch, Jay
Sent: Thursday, March 29, 2001 12:47 PM
To: Anderson, Margot
Cc: Juckett, Donald
Subject: RE: chapter 10 (international)

Importance: High

cht0 march 27 FE
Comments.doc

-Original Message-
From: Anderson, Margot
Sent: Thursday, March 29, 2001 10:20 AM
To: Cond, John; Haspe, Abe; Zmmernan, MaryBe~t; Lodcwood, Andre:; Breed, William; KYDES, ANDY; Whatley, Michae; Carter,

Douglas; Breitsh, Jay; Melctert, Elena; Cook, Trevor; Breed, Willam; jkster@bpa.gov; York, Michael; Freitas, Cristopher;
Friedrids, Martl Pumphrey, Oavid; Kolevar, Kein

Cc: Kelliher, Joseph
SuJbject: chapter 10 (interrabonal)

All,

Attached is the latest version of Chapter 10 (just received).;

Margot

c File: 03_29_01 NEPG Study_R4.doc >>
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Williams, Ronald L

From: Breed, William
Sent: Thursday, March 29, 2001 12:51 PM
To: Anderson, Margot
Subject: NEP chap 9 - refinery section

Margot:

attached is our version of the refinery section of the infrastructure paper - just bolt this in place of the existing text:
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Williams, Ronald L

From: Freitas, Christopher
Sent: Thursday, March 29, 2001 1:13 PM
To: Anderson, Margot
Cc: DeHoratiis, Guido; Juckett. Donald
Subject: RE: chapter 10 (international)

Importance: High

Margot, FYI Final edits (I promise) see attached file and my two edits in red font.

03_29_01_NEP6
Study_R4.doc

Sincerely,

Christopher J. Freitas
Program Managez, Natural Gas Infrastructure
(202) 586-1657

--Original Message
From: Anderson, Margot
Sent: Thursday, Mar:h 29, 2001 10:20 AM
To: Cont, John; Haspel, Abe; Zimmerman, MaryBeth; Locwood, Andrea; Breed, William; KYDES, ANDY; Whatley, Michae; Carter,

Douglas; Brartsoh, Jay; Melchert, Elena; Cook, Trevor; Breed, William; kstier@bpa.gov'; York, Michael; Freits, hristopher;
Frriedris. Mark; Pumohrey. David: Kolevar Kevin

Cc: Kelliher, Joseph
Subject: capter 10 (international)

All,

Attached is the latest version of Chapter 10 (just received).,

Margot

<< File: 03 [Freitas, Christopher] _29_01_NEPG Study_R4.doc >
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Williams, Ronald L

From: Symons.Jeremy@epamail.epa.gov%intemet [Symons.Jeremy@epamail.epa.gov]
Sent: Thursday, March 29, 2001 1:54 PM
To: Anderson, Margot
Cc: Wynn.Lynda@epamail.epa.gov%intemet
Subject: URGENT: 1-pagers for NEPD

tmp.htm
Margot,

Lynda Wynn of EPA's water office is our lead contact for now. Please cc
her in your response (I copied her on this email) "_o

Jeremy Symrons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

15471
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Margot,

Ft __ Lynda Wynn of EPA's water
office is our lead contact for now. Please cc her in your response (I copied her on this email)..

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564.9301
Fax: (202) 501.0394

file://C:\WrNDOWS\TENMP\tnp0htm 1-i472
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Williams, Ronald L --

From: Ball, Crystal A- KN-DC [caball@bpa.gov]
Sent: Thursday, March 29, 2001 1:56 PM
To: Anderson, Margot: Carrier, Paul; Conti, John
Subject: RE: More NEP assignments

Margot,

Crystal

-Origina! Message
From: Anderson, Margot [mailto:Margot.Anderson@hq.doe.gov]
Sent: Thursday, March 29, 2001 1:46 PM
To: Breed, William; Conti. John; Kripowicz, Robert: Braitsch, Jay;
Haspel, Abe; Zimmerman, MaryBeth: 'caball@bpa.gov'; Friedrichs, Mark;
Carrier, Paul; Moses, David; Vemet, Jean: Baer. Mitchell
Cc: Kolevar, Kevin; Kelliher, Joseph
Subject: More NEP assignments

All,

Pri ipals meeting groups (Friday, noon deadiine):

OCS: (DOI lead, FE (who?), and PO (Mitch Baer) should assist.
Safe Drinking Water: EPA lead, PO (Moses and Vernet should assist). Who
else?
3-Pollutant and NSR: EPA lead. PO (Conti). FE (who?) should assist
Nuclear: Kelliher has lead
CAFE: Kolevar has lead.

Margot
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Williams, Ronald L

From: Symons.Jeremy@epamail.epa.gov%intemet [Symons.Jeremy@epamail.epa.gov]
Sent: Thursday, March 29, 2001 3:12 PM
To: Anderson, Margot
Cc: Wynn.Lynda@epamail.epa.gov%intemet
Subject: RE: URGENT: 1-pagers for NEPD

I believe the issue is safe drinking water act as it applies to hydraulic
fracturing. I have no idea who might work on it at DOE. Do you, Lynda?

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

"Anderson, Margot" <Margot.Anderson@hq.doe.gov>
03/2912001 02:04 PM

To: Jeremy Symons!DC/USEPA/US@EPA
cc: Lynda WynnlDCIUSEPANUS@EPA
Subject: RE: URGENT: 1-pagers for NEPD

Working on it. Not sure who. I thought the broader issue was Safe Drinking Water. Do you have someone in mind?

-Original Message--
From: Symons.Jeremy@epamail.epa.gov%/ointernet
[maitto:Symons.Jeremy@epamail.epa.gov]
Sent Thursday, March 29. 2001 1:54 PM
To: Anderson, Margot
Cc: Wynn.Lynda@epamail.epa.gov%/internet
Subject: URGENT: 1-pagers for NEPD

Margot,

15474
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Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

tmp.htm

2
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I believe the issue is safe drinking water act as it applies to hydraulic fracturing. I have no idea who
might work on it at DOE. Do you, Lynda?

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

'Anderson, Margot' <MargotAnderson@hq.doe.gov>
To: Jeremy Symons/DC/USEPA/US®EPA

03/29/2001 02.04 PM cc: Lynda Wynn/DC/USEPA/US@EPA
Subject: RE: URGENT: I.pagers for NEPD

Working on it. Not sure who. I thought the broader issue was Safe Drinking
Water. Do you have someone in mind?

--- Original Message-----
From: Symons.Jeremy¥epamail .epa.govkincernet
[mailto:Symons.Jeremysepamail.epa.gov]
Sent: Thursday, March 29, 2001 1:54 PM
To: Anderson, Margot
Cc: Wyrn,.Lyndasepamai l.epa.gov%internet
Subject: URGENT: 1-pagers for NEPD

Margot,

file://C:\WINrDOWS\TENMP\tmp.htm 8 f 5476
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Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

file://C:\WINDOWS\TEMP\tmp.htm S/477

DOEO 17-0105



r' \- --'

Williams, Ronald L

From: Symons.Jeremy@epamail.epa.gov%intemet [Symons.Jeremy@epamail.epa.gov]
Sent: Thursday, March 29, 2001 1:54 PM
To: Anderson, Margot
Cc: Wynn.Lynda@epamail.epa.gov%intemet
Subject: URGENT: 1-pagers for NEPD

tmp.htm
Margot,

Jeremy Syrrnons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

15478
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Margot,

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

file://C:\WINDOWS\TEMP\tmpl.htm Sf479
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Williams, Ronald L

From: Ball, Crystal A- KN-DC [caball@bpa.gov]
Sent: Thursday, March 29, 2001 1:56 PM
To: Anderson, Margot; Carrier, Paul; Conti, John
Subject: RE: More NEP assignments

Margot, I see you've asked BPA for help on hydro licensing.

Crystal

-Original Message-
From: Anderson, Margot [railto:Margot.Anderson@hq.doe.gov]
Sent: Thursday, March 29. 2001 1:46 PM
To: Breed, William; Conti, John: Krpowicz, Robert; Braitsch, Jay:
Haspel, Abe; Zimmerman, MaryBeth; 'caball@bpa.gov: Friedrichs, Mark;
Carrier, Paul; Moses, David; Vemet, Jean; Baer, Mitchell
Cc: Kolevar, Kevin; Kelliher, Joseph
Subject: More NEP assignments

All,

.~ ~ ~ ~ ~ ~ ~ ~ ~ O-"dl,08
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Williams, Ronald L

From: Symons.Jeremy@epamail.epa.gov%intemet [Symons.Jeremy@epamail.epa.gov)
Sent: Thursday, March 29, 2001 3:12 PM
To: Anderson, Margot
Cc: Wynn.Lynda@epamail.epa.gov%/intemet
Subject RE: URGENT: 1-pagers for NEPD

I believe the issue is safe drinking water act as it applies to hydraulic
fracturing. I have no idea who might work on it at DOE. Do you, Lynda?

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

'Anderson, Margot" <Margot.Anderson@hq.doe.gov>
03/29/2001 02:04 PM

To: Jeremy SymonslDC/USEPAJUS@EPA
cc: Lynda Wynn/DC/USEPA/US@EPA
Subject: RE: URGENT: 1-pagers for NEPD

Working on it. Not sure who. I thought the broader issue was Safe Drinking Water. Do you have someone in mind?

-Original Message--
From: Symons.Jeremy@epamail.epa.gov%intemet
[mairto:Symons.Jeremy@epamail.epa.gov]
Sent: Thursday, March 29, 2001 1:54 PM
To: Anderson, Margot
Cc: Wynn Lynda@epamail.epa.gov%/intemet
Subject: URGENT: !-pagJe for NEPD

Margot,

15481
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Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

tmp.htm

2
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I believe the issue is safe drinking water act as it applies to hydraulic fracturing. I have no idea who
might work on it at DOE. Do you, Lynda?

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

'Anderson, Margot' cMargotAnderdormhq.doe.glO-
To: Jeremy Symons/DC/USEPA/US@EPA

~03-129/2001 02:04 PM- cc: Lynda Wynn/DC/USEPA/US@EPA
03/29/2001 02:04 PM Sublect: RE: URGENT: I-pagers for NEPD

Working on it. Not sure who. I thought the broader issue was Safe Drinking
Water. Do you have someone in mind?

----- Original Message-----
From: SymDns.JeremyOepamail.epa.govtinternet
[mailto:Symons.Jeremygepamai .epa.gov]
Sent: Thursday, March 29, 2001 1:54 PM
To: Anderson, Margot
Cc: Wynn. Lyndaoepamail .epa.govinternet
Subject: URGENT: 1-pagers for NEPD

Margot,

file://C:\WIN'DONVS\TEMP\tmpl.htm 1 5483
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Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

file://C:\WINDOWS\TEMP\tmpl .htm 8i-484
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Williams, Ronald L

From: Kelliher, Joseph
Sent: Friday, March 23, 2001 8:39 AM
To: Anderson, Margot
Subject: policy options

Importance: High

neplistl.doc
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- Williams, Ronald L

From: CharlesM. Smith@ovp.eop.gov%intemet [Charles_M._Smith@ovp.eop.gov]
Sent: Thursday, March 29, 2001 2:19 PM
To: Kelliher, Joseph; Kolevar, Kevin; Anderson, Margot; Juleanna_R._Glover@ovp.eop.gov%

internet Kmurphy@osec.doc.gov%intemet; Dina.Ellis@do.treas.gov%intemet;
Sue_Ellen_Wooldridge@IOS.DOI.govYinternet; JoelD._Kaplan@who.eop.gov%intemet;
Keith.Collins@USDA.gov%intemet; Joseph.Glauber@USDAgov%intemet;
Galloglysj@State.gov%intemet; McManusmt@State.gov%intemet;
Michelle.Poche@OST.DOT.Gov%intemet; Patricia.Stahlschmidt@FEMA.gov%intemet;
Brenner.Rob@EPA.govintemet; Symons.Jeremy@EPA.gov%intemet;
Beale.John@EPA.gov%intemet; MPeacock@omb.eop.gov%intemet; Mark_A.
_Weatherdy@omb.eop.gov% intemet; Robert_C._McNally@opd.eop.gov%intemet;
Jhowardj@ceq.eop.gov%intemet; William_bettenberg@lOS.DOI.gov%intemet;
Tom_fulton@IOS.DOI.gov%intemet; Kjerstendrager}ovp.eop.gov%intemet;
Mleblanc@ceq.eop.gov%intemet; Bruce.Baughman@FEMA.gov%intemet;
Charles.m.Hess@USACE.army.mil%intemet; commcoll@aol.com%intemet; CarolJ.
_Thompson@whoeop.gov%intemet; Sandra_L._Via@omb.eop.gov%intemet; Megan_D.
_Morancovp.eop.gov%intemet; Ronald_L._Silberman@omb.eop.gov%intemet LoriA.
_Krauss@omb.eop.gov%internet; WheelerE@ State.gov%intemet

Cc: Andrew_D._Lundquist@ovp.eop.gov%intemet; KarenY._Knutson@ovp.eop.gov%intemet;
John_fenzel@ovp.eop gov%intemet

Subject: Draft DOT Recommendations

dotrrcl.doc

Attached is a draft of DOTs recommendations.
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Williams, Ronald L

From: Cook, Trevor
Sent: Thursday, March 22, 2001 1:00 PM
To: Anderson, Margot
Cc: Magwood, William
Subject: figure for Nuclear Chapter 8

Margot,

thanks, Trev.

line chart.ppt
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Williams, Ronald L _

From: Braitsch, Jay
Sent: Thursday, March 29, 2001 3:13 PM
To: Anderson, Margot
Subject: RE: More NEP assignments

Importance: High

I have not been able to make contact with the people who cover these issues and hydraulic fracturing.

-- Original Message-
From: Anderson, Magot
Sent: Thursday, Mach 29, 2001 1:46 PM
To: Breed, William; Conti, John; Kripowia, Robert; Braisch, lay; Haspel, Abe; Zimmerman, MaryBet; 'caball@bpa.go'; Friedrichs,

Mark; Carier, Paul; Moses, David; Vemet Jean; Baer, Mitcell
Cc: Kolevar, Kevin; Kelliher, Joseph
Subject: More NEP assignments

All,

Principals meeting groups (Friday, noon deadline):

If this is unclear, give me a call.

Margot

15505
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Williams, Ronald L

From: Conti, John
Sent: Thursday, March 29, 2001 3:14 PM
To: Anderson, Margot
Subject: RE: More NEP assignments

Margot,

As we discussed in staff on Monday. I will be in Chicago tomorrow. I think -.

We also need to talk about what needs to get done and the current version of the "policies" to work from. Please call me
ASAP.

-Original Message
From: Anderson, Margot
Sent: Thursday, March 29, 2001 1:46 PM
To: Breed, William; Coni, John; Knpowia, Robet; Braitsch, Jay; Haspel, Abe; Zimmerrnan, MaryBeth; 'cabtll@bpa.gov; Fiedrichs,

Mark; Carrier, Paul; Moses, David; Vemet, Jean; Baer, Mitdhel
Cc: Kotevar, Kevin; Kelliher, Joseph
Subject: More NEP assignments

All,

Principals meeting groups (Friday, noon deadline):

If this is unclear, give me a call.

Margot

1
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"Anderson, Margot' <Margot.Anderson@hq.doe.gov>
03/29/2001 02:04 PM

To: Jeremy Symons/DC/USEPA/US@EPA
cc: Lynda Wynn/DCIUSEPAIUS@EPA
Subject RE: URGENT: 1-pagers for NEPD

Working on it. Not sure who. I thought the broader issue was Safe Drinking Water. Do you have someone in mind?

-Original Message
From: Symons.Jeremy@epamail.epa.gov%intemet
[mailto:Symons.Jeremy@epamail.epa.gov]
Sent: Thursday, March 29, 2001 1:54 PM
To: Anderson, Margot
Cc: Wynn.Lynda@epamail.epa.gov%internet
Subject: URGENT: 1-pagers for NEPD

Margot,

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

«< File: tmp.htm >>

tmp.him
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Williams, Ronald L -

From: Breed, William
Sent: Thursday. March 29, 2001 3:56 PM
To: Anderson, Margot
Subject: RE: chapter 10 (international)

Comments on NEP Chap 10 - International

William Breed
Acting Director, Office of Energy Efficiency.
Alternative Fuels. and Oil Analysis (PO-22)
202-586-4763

---Oiginal Message--
From: Anderson, Margot
Sent: Thursday, March 29, 2001 10:20 AM
To: Conb, John; Haspel, Abe; Zimmerman, MaryBeth Lockwood, Andrea; Breed, William; KYDES, ANDY; Whatey, Michael; Carter,

Douglas; Braitsc., )ay; Melchert, Elena; Cook, Trevor: Breed, William; 'jkstierbpa.goV; York, Michael; Freitas, Christopher
Fneorichs, Mark; Punphrey, David; Kolevar, Kevin

Cc: Kelliher, Joseph
Subject: chapter 10 (international)

15508
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All, ' I -

Margot

<< File: 03_29_01_NEPG Study_R4.doc >>

2
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Williams, Ronald L

From: Michael York
Sent: Friday, March 23, 2001 3:24 PM
To: Anderson, Margot
Cc: Zimmerman, MaryBeth
Subject: What States are doing on energy efficiency

State Energy Efficiency
Progra... Mareot. here's the second reauest -:

I

15510
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Williams, Ronald L

From: Symons.Jeremy@eparrail.epa.gov%intemet [Symons.Jeremy@epamail.epa.gov]
Sent: Monday, March 26, 2001 11:16 AM
To: Anderson, Margot
Subject Energy star box

tmp.htm energystarbox.wpd
Here it is... sorry for the delay. We can send you an electronic file

with the label if you don't have it readily available.

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

15513
DOE017-0141



Page 1 of 1

\

Here it is... sorry for the delay. We can send you an electronic file with the label if you don't have it
readily available.

Jeremy Symons
EPA, Office of Air and Radiation
(202) 564-9301
Fax: (202) 501-0394

f le://C:\WINDOWS\TEMP\tmp.htm 15 l1 4
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-. ;--.-. Michael McCabe

. G _'04/26/2001 02:48:32 PM

To: Michael YorkWEE/DOE@DOE
cc: Robert Kripowicz@HQMAIL@HQDOE. MaryBeth Zimmerman/EE/DOE@DOE, Mark

GinsbergEE/DOE@DOE. Robert Dixon/EE/DOE@DOE. Tom GrosslEE'DOE@DOE, Denise
SwinkJEEIDOE@DDE. Elizabeth Shearer/EE/DOE@DOE, Barbera Sisson/EE/DOE@DOE, Richard
MoorerIEE/DOE@DOE. William Parks/EE DOCEDOE, Robert Brewer/EE/DOE@DOE. Joan
GlickmarVEE/DOE@DOE. Abe Haspel/EE/DOE@DOE, Darrell Beschen/EE/DOE@DOE

Subject: Secretary meeting with American Gas Association

Mike, as I mentioned, the Secretary is meeting with AGA next Friday, May 4. Doug Faulkner has
requested we put together a briefing package for the meeting.

Michael
------------ Forwarded by Michael McCabeE,DOE on 04R262001 02:34 PM

r_-~ ~ Doug Faulkner@HQMAIL on 04126/20D1 12:38:52 PM

To: Michael McCabe/EE/DOE@DOE@HQMAIL
cc:

Subject: secy mtg with rick shelby american gas assoc on may 4th: need backgrounder

also attending are gary neale, CEo, NlSource; dave parker, CEO, american gas
assoc
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Williams, Ronald L

From: KYDES, ANDY
Sent: Monday, March 26, 2001 3:53 PM
To: Anderson, Margot
Cc: Maples, John
Subject: FW: March 25 version of Chapter 6

CH6EFF-1.PPT LI'HTV-.PPT
Margot:

Is this something like what you want (Light duty vehicle effiency)? The
graph
may be more presentable if shown as groups of 3 bar graphs for years 1980,
1985,
1990, 1995, latest year.

John Maples: Lets see if that is what Margot wants before we do it.

Andy

-- Original Message-
From: Maples, John
Sent: Monday, March 26, 2001 12:01 PM
To: Kydes, Andy
Subject: RE: March 25 version of Chapter 6

Andy,

The attached file is original PowerPoint slides plus the new slide showing
new
vehicle mpg for both cars and light trucks and the stock average fuel
efficiency
for all light duty vehicles.

John

-- Original Message-
From: Kydes. Andy
Sent: Monday, March 26, 2001 11:29 AM
To: Maples, John
Subject: RE: March 25 version of Chapter 6

John,

15517
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14/2001 04:31 PM

To: Joel Rubin
cc:

Subject: Re: FW: NEP Draft outline

~------- - Forwarded by Darrell Beschen/EEDOE on 02/14/2001 04:31 PM

L.j - .. Peggy Podolak
071__2L14/2001 03:40 PM

To: Darrell Beschen/EE/DOE@DOE
cc:

Subject: Re: FW: NEP Draft outline [

httlp:/wasnlutuv, ,uj t.comTwD-dyn/articles/A33072-2000Dec20.html
DARRELL BESCHEN

/14/20 0:0 PM

To: Kenneth Friedman/EE/DOE@DOE, Peggy Podolak/EEtDOE@DOE, Linda Silverman/EE/DOE@DOE, Ed
Wall/EE/DOE@DOE. David Rodgers/EE/DOE@DOE, Jerry Dion/EE/DOE@DOE, Gail
McKinleylEE/DOE@DOE. Lawrence Mansueti/EE/DOE@DOE, John SulivanfEE/DOE@DOE, Michael
York/EE/DOE@DOE. Buddy Garland/EE/DOE@DOE. Nancy Jeffery/EE/DOE@DOE. Joel
Rubin/EE/DOE@DOE. Sam Baldwin/EE/DOE@DOE. #EE-ADAS

cc:

Subject: Re: FP': NEP Drafi outline i

Mary beth sent you the directions on the nep assessment paper this morning, this is the
follow-up. I have been asked to act as the principal point of contact.
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2/4/2001 03:4-3 PM

To: Joel Rubin. 'Nicholls. Andrew K' <ak.nicholls@pnl.gov>
cc:

Subject: Re: FW: NEP Draft outline

---- ----- Forwarded by Darrell Beschen/EE/DOE on 02/14/2001 03:43 PM

ZiJI4,2C'D 03:04 PM

To: Kenneth Friedman/EE/DOE@DOE. Peggy Podolak/EE/DOE@DOE. Linda Silverman/EE/DOE@DOE, Ed
Wall/EE/DOE@DOE, David Rodgers/EEIDOE@DOE, Jerry Dion/EE/DOE@DOE. Gail
McKinley/EE/DOE@DOE. Lawrence Mansueti/EE/DOE@DOE. John Sullivan/EE/DOE@DOE. Michael
York/EEiDOE@DOE. Buddy Garland;EE/DOE@DOE. Nancy JefferyvEE/DOE@DOE, Joel
Rubin/EE/DOE@DOE, Sam BaldwinlEEJDOE@DOE. iEE-ADAS

cc:

Subject: Re: FW: NEP Draft outline .

Mary beth sent you the directions on the nep assessment paper this morning, this is the
follow-up. I have been asked to act as the principal point of contact.

15520
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02/14/200U 03:04 PM

To: Kenneth FriedmanlEE/DOE@DOE, Peggy Podolak/EE/DOE@DOE, Linda SilvermeanEE/DOE@DOE. Ed
WallEE/DOE@DOE, David RodgerslEE/DOE@DOE, Jerry Dion/EEJDOE@DOE, Gail
McKinley/EE/DOE@DOE, Lawrence Mansueti/EE/DOE@DOE. John Sullivan/EE/DOE@DOE, Michael
Yofk/EE/DOE@DOE. Buddy Garland/EE/DOE@DOE. Nancy Jeffery/EE/DOE@DOE. Joel
Rubin/EE/DOE@DOE, Sam Baldwin/EEIDOE@DOE. #EE-ADAS

cc:

Subject: Re: FW: NEP Draft outline

Mary beth sent you the directions on the nep assessment paper this morning, this is the
follow-up. I have been asked to act as the principal point of contact.
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Williams, Ronald L

From: Breed, William
Sent: Monday, March 26, 2001 1:29 PM
To: Anderson, Margot
Subject: quick comments on list of policies

Margot: here are some notes.
-Bill

15524
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