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1.0. Introduction

1.1. Purpose

This document provides an overview of the petroleum industry and identifies the current
federal reporting requirements of fuel suppliers, namely suppliers of petroleum products,
whether refiners or importers. The analysis here is part of a larger effort to develop
guidelines for mandatory reporting requirements for greenhouse gases (GHGs). In
December 2007, Congress enacted an omnibus appropriations bill that directs EPA to
develop and publish a rule requiring measurement and reporting of GHG emissions
above appropriate thresholds in all sectors of the economy. The bill mandates that EPA
publish a proposed rule within nine months and a final rule within 18 months.
Understanding the information that fuel suppliers already generate and report to federal
agencies is a first step in developing mandatory GHG reporting requirements.

This document focuses on firms in the petroleum industry, particularly petroleum
refiners, and the various players that import petroleum products. The emphasis is on the
generation of reports about volumes of petroleum products produced at U.S. refineries
and petroleum product imports. The report also addresses the level of detail of data,
facility definitions and boundaries, frequency of reporting, validation of reported data,
and how data gaps are managed. The report presents information on the coverage of
the data that are reported, key gaps in the data, business sensitivity of the data, and
guestions about data verification and quality assurance and control. Finally, the report
discusses a number of relevant and critical aspects of the rule making such as the
carbon content of petroleum products, the question of threshold, and the costs
associated with monitoring and/or measuring the carbon content of products and
provides information on the calculations and assumptions underlying these aspects of
the rule.

Throughout the document petroleum refineries and corporate entities are mentioned by
name. All data and all name references are drawn from data and reports in the public
domain. While a number of sources are used the main source is the web site of the
Energy Information Administration (EIA) of the U.S. Department of Energy.

1.2. Organization of this Report

To provide context for the reporting requirements of the petroleum sector, section 2
provides an overview of the industry and the role that petroleum plays in the total energy
consumption of the United States. The focus is on the petroleum refining portion of the
industry and on petroleum imports but summary information about other major players in
the industry: producers, pipelines/terminals, and distributors is also provided. The
survey of the industry begins with a statistical summary of refineries, their capacity, and
their concentration, both geographic and economic. This is followed by a discussion of
the petroleum industry participants, with brief discussions of each, focusing on the types
of information generated in both the natural course of business as well as information
developed for and reported to federal government agencies. The information typically
reported to state government agencies is also identified. Included in this section is a
brief description of the non-energy petroleum products such as petrochemical
feedstocks, asphalt and road oil, among others.
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Section 3a is where the current reporting requirements of the industry are described. It
is divided into three subsections. The first address petroleum refineries, the second
imports/exports, and the final subsection briefly discusses other federal sources of data.

In Section 3b, conclusions about overall gaps in the reporting requirements are reported,
as well as other issues relevant to data coverage. Quality control and reliability of the
data reported are also briefly addressed. Also included is a section on the data that the
industry considers most sensitive. Finally Section 4 includes a discussion on the carbon
factors for petroleum products natural gas liquids, and biomass and presents the default
table of carbon factors along with the calculations, the sources and the methodology.
The calculations supporting the rule in the area of threshold analysis are presented next,
and the estimated costs.

2.0. Overview of the Petroleum Industry

2.1. The Role of Petroleum in the Economy

The United States is currently the third largest producer of crude oil in the world following
Saudi Arabia and Russia. In 2006 the United States produced 8,330 thousand barrels
per day (Mb/d) of total oil and 5,102 Mb/d of crude oil. The difference between the two
numbers represents production of lease condensate and natural gas liquids as well as
refinery gain, which in the United States ranges between six and seven percent on
average. The EIA maintains a historical data set which shows that the long term trend is
a steady decline in volume of production, although there have been some years of
increased production as when Prudhoe Bay came on line and with the advent of the
deepwater Gulf of Mexico production.

Crude oil production is surprisingly widespread and can be found in the majority of the
states. The other notable fact about U.S. production is that of the almost 500,000
producing oil wells (EIA 2007) in the United States over 84 percent are classified as
stripper wells'. However, the main and larger producers are found in PADD? 3 (Texas
and Louisiana) and PADD 5 (California and Alaska).

On the demand side the United States is the world’s largest consumer of petroleum,
consuming 20,687 Mb/d in 2006. This amounts to approximately 39.8 quadrillion Btus or
Quads. The difference between the consumption and the production number, even
taking into account refinery gain® is an indication of the degree of U.S. dependence on
imports. Another important fact is that of the petroleum products consumed in the

! Stripper wells are defined as marginal wells reaching the end of their economic life and producing
between 5 to 15 barres per day. (EIA)

2 PADD =Petroleum Administration for Defense District, the administrative divisions of the country by
which most petroleum data arereported. PADD 1 isthe East Coast, PADD 2 isthe Midwest, PADD 3is
the Gulf Coast, PADD 4 isthe Rockies, and PADD 5 isthe West Coast. Thereisalso aPADD 6 which
consists of the U.S. Virgin Islands and Puerto Rico, and a PADD 7 which consists of the Pacific Territories.
A map of themain 5 PADDs is attached at the end of this document.

3 Refinery gain isthe volumetric increase in the total amount of product produced at arefinery compared to
theinputs. Thusfor 1 barrel of inputs output is1.06 barrels. Thelevel of the gain varies with the
complexity of the refinery ranging from 1 percent at atopping plant to about 10 percent at a highly
complex refinery.
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United States over 71 percent are transportation fuels of various types (gasolines, on-
road diesels, marine and locomotive diesels, aviation fuels, and bunkers).

Petroleum accounts for almost 40 percent of United States primary energy consumption,
still by far the largest of the energy forms (EIA, 2006). Exhibit 1 shows the breakdown of
primary energy consumption by energy form.

There are currently 150* active petroleum refineries in the United States sited in all 5
PADDs but the bulk of them are situated in the Gulf Coast and on the West Coast, the
main producing areas. Looking back to the 1970s there were then over 300 refineries.
However, many of those were small inefficient refineries that were opened largely
because of various subsidies and crude oil price controls. The 1980s and 1990s saw a
long period of refinery closings and consolidations as subsidies were ended and price
controls lifted. This elimination of small, simple, and inefficient refineries and its effect is
reflected by the fact that although the number of refineries has declined markedly, the
atmospheric distillation capacity of the remaining U.S. refineries has steadily increased
(See Exhibit 2). Petroleum refineries are extremely capital intensive, technologically
sophisticated facilities with very strong economies of scale. However, small refineries
can still function well in the United States if they have a captive market or produce high
value added products.

The increasing complexity of the product specifications and the increasing deterioration
of the world crude oil slate® have led to major investment in equipment that has made
U.S. refineries among the most complex in the world and able to deal effectively with the
worst types of crude oils (which are also the cheapest). The down side of this is that
these refineries have more intensive processing, use more energy, and thus have higher
emissions.

* As of January 1, 2008, EIA

® Over the past decade the global crude oil slate has become increasingly heavier and higher in sulfur which
requires more intense processing to produce the clean fuels required in many countries. Thisisalongterm
trend although there are periods in which it has been temporarily reversed such as from the growth of
Angolan crude oil which isgenerally light and low in sulfur.
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Exhibit 1: 2006 Petroleum Share of Primary Energy Consumption

8.2%

39.9% H Petroleum
m Natural Gas

22 6% M Coal

Renewable Energy

Nuclear Electric Power

22.4%

Source: Energy Information Administration (EIA), Annual Energy Review 2006 — U.S. Primary
Energy Consumption by Source and Sector, 2006

Exhibit 2: Refinery Numbers and Operating Capacity
Mb/d

2003 2004 2005 2006 2007
PADD 1 1,571 1,663 1,638 1,627 1,658
13 14 13 13 13
PADD 2 3,518 3,526 3,569 3,583 3,582
26 26 26 26 25
PADD 3 7,708 7,881 8,068 7,464 7,990
54 54 53 52 55
PADD 4 578 582 588 596 598
16 16 16 16 16
PADD 5 3,109 3,107 3,144 3,152 3,171
36 36 36 35 36
U.S. Total 16,484 | 16,759 | 17,006 | 16,421 | 16,998
145 146 144 142 145
Source: www.eia.doe.gov/oil_gas/petroleum/info_glance/petroleum.html

Exhibit 3 shows some of the range of crude oil imports into the United States by API
gravity. As the exhibit shows the largest percentage of crude oil types that are imported
into the United States fall into the heavy oil category, (<25 API gravity). At the other end
of the scale, a small amount of Algerian condensate is imported into Louisiana for a few
specialized refineries.
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Percentage of Total Crude oil Imports

API Gravity August September October 07 November December January 08
07 07 07 07
20.0 orless 13.26 13.56 12.83 10.01 13.38 13.41
20.1-25.0 20.84 19.83 21.3 26.17 23.38 29.05
25.1-30.0 13.06 14.31 13.26 11.7 7.22 10.86
30.1-35.0 26.58 28.44 28.04 30.17 30.08 25.03
35.1-40.0 17.47 18.05 18.8 15.67 15.84 15.93
40.1 -45.0 6.48 5.37 4.08 4.56 6.54 4.24
45.1 or greater 2.29 0.44 1.69 1.73 3.56 1.48

Source: http://tonto.eia.doe.gov/nav/pet/pet_move ipct_k _m.htm

The United States imports refined products and blending products: the number has
hovered around 2 MMb/d for many years, sometime more, sometimes less. However,
product imports are expected to climb over the next decade. Exhibit 4 lists imported
finished products and imported gasoline blending components for a representative
month, February 2008. The import portfolio includes a full range of finished products;
however it is biased towards transportation fuels as the latter approximates 45 percent.®
Transportation fuels are broken out into a number of categories. Gasoline imports are
distinguished by whether they are reformulated or conventional and then they are further
distinguished by any additives such as an oxygenate. Distillate fuel oil and residual fuel
oil are reported by sulphur category. Petrochemicals are reported by whether they are
naphtha based or otherwise.

Exhibit 4: Imports of Products into the United States, February 2008,

Mb/d

Finished Motor Gasoline (5 categories) 354
Aviation Fuels (3 categories) 101
Kerosene 2
Distillate Fuel Oil (4 categories) 248
Residual Fuel Oil (3 categories) 308
Petrochemical Feedstocks (2 categories) 171
Special Naphthas 14
Lubricants 27
Waxes 3
Petroleum Coke (Marketable) 11
Asphalt and Road Oil 34
Total 1273
Motor Gasoline Blending Components (6 657
categories)

Source: EIA, Petroleum Supply Monthly, April 2008

Exhibit 5 is a flow diagram of the petroleum industry focused around refining. The
diagram shows something of the complexity of the movements and the interrelationship
with other sectors.

® Finished Motor Gasoline 354 Mb/d, Aviation Fuels 101 Mb/d, and that portion of the Distillates
that is ULSD 124 Mb/d.
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=xhibit 5: Flow Diagram of the Petroleum Industry

>etroleum Flow Diagram

2006 Annual Volumes in Thousand Barrels EIA820 E1A 810 E1A814
EIA812 ElA 811 E1A 816
E1A 810 El1A 812 E1A817
Calculated Values Total Refinery Products 5,473,499 E1A 813 10,005,018
> Total Products Produced 7,550,907
Petrochemical Feedstocks 143,859
Naptha 71,548
E1A 810 Other Feedstocks 72,311 Natural Gas Liquids and LPGs 779,452
Crude Oil Exports -8,999 > Pentanes Plus 30,326
Special Naphthas 13,230 Liquefied Petroleum Gases 749,126
> Ethane/Ethylene 258,108
E1A 810 Lubricants 66,799 \ Propane/Propylene N 443415
E1A 800 > | _Normal Butane/Butylene j 42,209
Production 1,862,259 U S Net Waxes 5,387 . Isobutane/Isobutylene 5,394 Recycled tO
Crude Crude Inputs 5,546,341 Petroleum Coke 300431 > Refi nery
5,563,354 Marketable 219,398 Other Liquids 12,202
E1A 814 Catalyst 90,033 Other Hydrocarbons/Oxygenates 0
Crude Oil Imports 3,693,081 > Unfinished Oils 12,075
Finished Motor Gasoline 1,965,341 Motor Gasoline Blend. Comp. 0
Reformulated 125,678 Reformulated 0
Blended with Ether 82,350 Conventional 0
Blended with Alcohol 24,665 Aviation Gasoline Blend. Comp. 127
Non Oxygenated 18,663 >
Conventional 1,839,663 H
Blended with Alcohol 15,309 H
i '
Other Conventional 1,824,354 . E Feed stoc kS
Finished Aviation Gasoline 6,578 : H to Other
> i ]
Kerosene-Type Jet Fuel 540556 | ! Industries
Commercial . H
Miltary P E1A821 1,744,968
f' > Products Vo | FERC6 Total Products 73,288,647 thousand gallons
Non-Crude — Refinery Kerosene 17,306 -
Natural Gas Liquids 179,916 ,| Produced ! >
|n p uts Pentanes Plus 66,875 Distillate Fuel Oil 1,474,741 - | Distillate 62,192,026 thousand gallons
Liquefied Petroleum Gases 113,041 15 ppm Sulfur and Under 555,524 | Residential 4,984,826
Other Liquids -632,581 > 15 ppm to 500 ppm Sulfur 575,708 1 Commercial 2,808,786
Other Hydrocarbons/Oxygenates 46,836 > 500 ppm Sulfur 343,509 Finished Petroleum Products Vo 6,759,253 Industrial 2,463,676
Unfinished Oils (net) 241,381 - Finished Motor Gasoline [ 3,377,174 Oil Company 636,788
Motor Gasoline Blending Components (net) -920,832 Residual Fuel Oil 231,888 i Reformulated 3 H 1,132,518 Farm 3,261,345
RBOB with Ether -5,246 > Conventional ! E 2,244,656 Electric Power 656,355
RBOB with Alcohol -753,798 Liquefied Refinery Gases 228,960 Finished Aviation Gasoline L 6,626 Railroad 3,552,430
CBOB -147,094 Ethane/Ethylene 6,775 Kerosene-Type Jet Fuel . 596,011 Vessel Bunkering 1,903,138
GTAB Reformulated 0 Ethane 5,170 Kerosene L 19,594 On-Highway 39,118,301
GTAB Conventional 1,014 Ethylene 1,605 Distillate Fuel Oil Vo 1,521,730 Military 327,827
All Other -15,708 Propane/Propylene 198,190 15 ppm and under Sulfur | | 520,689 Off-Highway 2,478,554
Aviation Gasoline Blending Components (net) 34 Propane 110,110 Greater than 15 to 500 ppm Sulfur | ! 650,979 All Other 0
Propylene 88,080 Greater than 500 ppm Sulfur . 350,062
Normal Butane/Butylene 24,307 Residual Fuel Oil . 251,429 E n d U se >
Normal Butane 26,098 Petrochemical Feedstocks . 255,559 Residual Oil 10,273,631 thousand gallons
Butylene -1,791 Naphtha for Petro. Feed. Use Lo 119,827 Commercial 479,124
Isobutane/Isobutylene -312 Other Qils for Petro. Feed Use 1 135,732 Industrial 1,451,730
Isobutane -926 Special Naphthas H 13,348 Oil Company 65,247
P urc h as ed Isobutylene 614 Lubricants i 50,040 Electric Power 2,505,724
Natural Gas 697,593 million cubic feet > Waxes ' 4,722 Vessel Bunkering 5,753,592
Fuel In p uts | coal 34 thousand short tons Asphalt and Road Oil 184,711 Petroleum Coke E 190,608 Military 12,005
Electricity 39,353 million kWh > Marketable | 100,575 All Other 6,209
Steam 70,769 million pounds Still Gas 258,893 Catalyst | 90,033
> Asphalt and Road Oil H 190,049 >
Miscellaneous Products 25,819 # -------------------- ' 258,893 Kerosene 822,990 thousand gallons
Fuel Use 626 Miscellaneous Products 23,470 Residential 491,508
Nonfuel Use 25,193 Commercial 112,392
Industrial 202,590
Farm 15,064
All Other 1,435
Natural Gas Liquids 24,769
Other Liquids 29,108
Finished Petroleum Products 417,686
Exports Products
Exports -471,563
Eino1o Produced Imports
Notes Finished Petroleum Products 660,843
1. Negative values represent drawdown from stock
2. Solid box denotes that all commodities contained in the the box go where the attached arrow points; Imports 5,003,082
dotted box donotes that some of the commodites contained in the box go where the attached arrow points E1A 856
E1A 804
El1A 814

Source: EIA Petroleum Supply Annual 2006
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2.2. Structure of the Petroleum Industry
This section describes the operating components of the petroleum industry.

Producers. These are the companies that explore, drill, and produce petroleum, and in
many cases, natural gas in the United States. There were approximately 13,820
operators of 497,403 oil wells in 2006. These operators range from large integrated
producers with worldwide operations and interests in all segments of the oil and gas
industry, to large independents, to small one or two person operations that may only
have partial interest in a single well. The twenty largest producers in 2006 are shown in
Exhibit 6. The 10 largest producers accounted for 2,669 Mb/d in 2006 or 53 percent of
total crude oil production while the largest 20 producers accounted for 62 percent. The
top 50 producers accounted for 75 percent. The remaining 13,770 accounted for the last
25 percent of crude oil production (EIA, 2006). Attached at the end of this paper is a list
of the top 200 producers.

The three largest producing states are Texas (21 %), Alaska (15 %), and California (12

%). In addition, 25 percent of U.S. production comes from the Federal offshore in the
Gulf of Mexico.

Exhibit 6: Twenty Largest Producers of Crude Oil in the United States in 2006

Rank Company Name Volume (Mb/d)
1 BP Plc 586
2 Chevron Corporation 450
3 ConocoPhillips Co 401
4 Shell Qil Co 305
5 Occidental Petroleum Corporation 285
6 Aera Energy LLC 188
7 Anadarko Petroleum Corporation 183
8 ExxonMobil Corporation 131
9 Apache Corporation 81
10 Plains Exploration & Production Co 59
Total 2,669
Percentage of U.S. 53%
Total
11 Kinder Morgan Energy Partners 57
12 Amerada Hess Corporation 57
13 Dominion Resources Inc. 54
14 Noble Energy Inc. 52
15 Marathon QOil Co. 47
16 Merit Energy Co 46
17 Murphy Oil Corporation 43
18 XTO Energy Inc 40
19 Devon Energy Corporation 38
20 EOG Resources Inc 37
Total 3,140
Percentage of U.S. 62 %
Total

Source; EIA 2006
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Producers create and maintain extensive and accurate records on petroleum production
in the normal course of business. Particular attention is paid to the lease meter,
because it is at that point that royalty payments are calculated. Royalty payments must
be made to landowners and other well partners. State severance taxes require the
submission to state agencies of production data and sales. Federal royalty payments
are made to the land management agencies and to the Minerals Management Service
for offshore outer continental shelf production. At the same time, producers are excused
from having to file data regularly with the Energy Information Administration (EIA). EIA’s
reports on production come from data collected from state agencies. State agencies are
the central repositories for production data. EIA does collect sample data from
producers in EIA-231 and EIA-23S, Annual Survey of Domestic Oil & Gas Reserves.
ElA-231 is sent to a sample of large and mid size operators who report data on the field
level, while EIA-23S is sent to a sample of small operators who report data on the state
or geographic level. Although the focus of the forms is on reserves the survey recipients
are required to report on oil, gas, and lease condensate production for the appropriate
year.

Gathering Pipelines. These are pipelines that collect petroleum from wellheads in a
branch and trunk system and deliver the crude oil into either a refinery or a trunk line that
then moves the crude oil to a refinery. There are about 14,911" miles of crude oil
gathering pipelines in the United States. They may be owned by the producer or the
processing plant, or the affiliate of a trunk line or an independent gathering business.
They charge a fee for the service where fees are negotiated between the producer and
the gathering pipeline.

Gathering pipelines measure the crude oil they transport and thus have extensive
records on current levels of throughput. However, only if they move over 1,000 barrels
are they required to file their data with EIA in EIA-813 Monthly Crude Oil Report. They
also must file reports with the Department of Transportation (DOT), Pipeline and
Hazardous Materials Safety Administration (PHMSA), Office of Pipeline Safety (OPS).
These are relative to siting, routing, and safety issues. Gathering systems may also
report to federal land management agencies and state land use agencies.

Petroleum Refiners. There are currently 150 operating petroleum refineries in the
United States with a capacity of 17,000 Mb/d. As Exhibit 2 above shows capacity has
been steadily increasing both at the national and at the PADD level. A new refinery has
not been built in the United States for over 30 years and U.S. refiners have responded
by expanding existing refineries, which is still difficult but has proved easier in terms of
local permits.

A distinct characteristic of the refining sector is the high level of concentration, both
geographic and economic. The geographic concentration is historic and relates to the
pattern of crude oil production in the country. The economic concentration relates in part
to the high capital costs and the economies of scale in refining technology. As an
example unless an individual refinery has a captive market a hydrocracker would not be
installed in a refinery of less than 100,000 b/d capacity.

Exhibit 7 shows the geographic concentration of refining and Exhibit 8 shows the
economic concentration.

" Oil & Gas Journal, Volume 10633, September 1, 2008
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Exhibit 7: Refinery Capacity in the Top 5 States

Mb/d
2003 2004 2005 2006 2007
1. Texas 4,329 4,468 4,628 4,241 4,337
2. Louisiana 2,719 2,753 2,773 2,534 2,971
3. California 1,990 1,984 2,005 2,005 2,022
4. lllinois 878 878 896 904 904
5.
Pennsylvania 760 760 770 770 773
Total 10,676 | 10,843 | 11,072 10,454 | 11,007
Percentage of
U.S. Total 65% 65% 65% 64% 65%
Source: EIA

As Exhibit 7 shows 65 percent of the refining capacity in the United States is
concentrated in 5 states, all of which constitute the historic production centres of the
country.

Exhibit 8: Refinery Capacity of the Top 10 Refining Companies

Mb/d

2003 2004 2005 2006 2007

1 ExxonMobil ConocoPhillips ConocoPhillips Valero Valero
1,808 11% 2,186 13% 2,198 13% 2,195 13% 2,219 13%

2 Phillips ExxonMobil Valero ConocoPhillips ExxonMobil
1,711 10% 1,844 11% 2,108 12% 1,983 12% 1,862 11%
3 BP Valero ExxonMobil ExxonMobil ConocoPhillips
1,502 9% 1,696 10% 1,847 11% 1,860 11% 1,779 10%
4 Valero BP BP BP BP
1,317 8% 1,505 9% 1,505 9% 1,039 6% 1,249 7%
5 Chevron Chevron Chevron Chevron Chevron
999 6% 1,007 6% 1,007 6% 1,012 6% 1012 6%
6 Marathon Marathon Marathon Marathon Marathon
935 6% 935 6% 948 6% 974 6% 974 6%
7 Motiva Motiva Sunoco Sunoco Sunoco
880 5% 887 5% 900 5% 900 5% 903 5%
8 Sunoco Sunoco Koch Industries PDV America Koch Industries
730 4% 740 4% 763 4% 785 5% 777 5%
9 Shell PDV America Motiva Koch Industries Motiva
669 4% 640 4% 747 4% 777 5% 762 4%
10 Conoco Shell PDV America Motiva PDV America
566 3% 574 3% 640 4% 747 5% 753 4%
Source: EIA

The top ten refining companies currently control 72 percent of the refining capacity in the
country. For the last two years the list has been topped by the large independent,
Valero, which is a refining company only.

As the flow diagram (Exhibit 5) shows, refineries sit between production and
consumption, but also, to some extent between natural gas processing plants and
consumption. They are among the largest of the industrial energy users, using their own
products, including still gas, as well as purchased natural gas and, in some places coal.
Refinery consumption of electricity, steam and hydrogen is somewhat more complicated
as they both purchase these products from outside the fence and self generate them.
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Traditionally their purchased natural gas was used both for energy and as a feedstock
for the hydrogen plant. However, Air Liquide has now built a large pipe ring in Houston
through which it provides hydrogen to the Houston refineries that have, in most cases,
closed down their own hydrogen plants. Trade Journals have been discussing the
possibility of a similar effort by Air Liquide on the West Coast.

Increasingly refineries are also integrating with petrochemical plants. In many cases the
ethylene cracker is now built among the refinery processing units so that the feedstock
can swing from natural gas to naphtha to gasoil depending on the relative prices.

Refineries are among the industrial facilities that have to provide the most data to federal
and state officials. They are also closely monitored for safety by both OSHA and the
relevant state agencies and are closely monitored for criteria pollutants and toxic
emissions. Depending on their location (whether or not a residential area has grown up
around them) they may or may not continuously monitor all emissions going over the
fence. Refineries provide detailed information to EIA on a monthly and annual basis
largely in EIA-810 Monthly Refinery Report and EIA-820 Annual Refinery Report. These
reports are mandatory and required from every refinery in the country with no
exceptions. There are a plethora of other reports that they file related to their imports, to
their sales, and to their stocks which are discussed in Section 3. Refineries are also
required to report detailed information to state agencies. California and Texas in
particular maintain substantial data on refineries.

Trunk Pipelines. These are the large diameter systems that move crude oil from
producing regions to refineries or from import terminals to refineries. Not all crude oil
moves through these lines as this is dependent on the location of the refinery vis-a-vis
the source of crude oil. For example there are refineries in the coastal regions that
receive their imported crude oil directly from tankers that off load at the refinery’s own
docks.

These pipelines are also the large diameter product lines that move refinery products to
consumers or product imports to final consumers. Crude oil lines and product lines are
completely separate. There is one line in the country that occasionally batches crude oil
and products but it is the exception. Both the crude and the product lines can be
intrastate or interstate.

As of 2007 there were 46,658 miles of crude oil trunk lines in the United States and
about 85,666° miles of product lines. Major pipeline companies include Colonial Pipeline
Co., Enbridge Energy LP, Marathon Pipeline LLC and Explorer Pipeline Co. Each of
these companies owns several major interstate pipelines and are the top four petroleum
lines in terms of trunkline traffic®.

The major components of pipelines include the receipt and delivery meters, pump
stations, and the pipe itself. Product pipelines in particular can have many receipt point
meters where products are loaded up into the pipeline directly from refineries. The
delivery point meters measure deliveries to other pipelines, storage, and large end
users. Pipelines must operate to maintain a balance between receipts and deliveries on

8 .
Ibid
° Oil & Gas Journal, September 3, 2007
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a daily, monthly, and annual basis. Shippers’ bills are based on these meter readings
and over the course of a year are reasonably accurate

Both crude and product pipelines submit information to EIA. The crude lines report on
ElA-813 Monthly Crude Oil Report and all the product lines report on EIA-812 Product
Pipeline Report. Product pipelines also report to EIA weekly on EIA 802-Weekly Product
Pipelines Report. However, the product pipelines reports apply ONLY to movements
between PADDS. As mentioned above crude oil lines are only obliged to file if they
move more than 1,000 barrels. Both product and crude oil interstate lines are required
to report to the Federal Energy Regulatory Commission (FERC) annually, U.S. FERC
Form 6: Annual Report of Oil Pipeline Companies. Intrastate lines are required to report
to their relevant state agency.

Marine Companies. A substantial amount of crude oil, unfinished oils and products
moves around by tanker and barge. There is considerable inter refinery trading of crude
oil and unfinished oils particularly in the U.S. Gulf that moves by barge on the
intercoastal waterway. It is not uncommon during non-scheduled events such as
accidents or mechanical problems or scheduled events such as annual maintenance
turnarounds for refiners to trade excess unfinished product.’® Unfinished oils can also
be traded if there is an imbalance between the atmospheric distillation tower and some
of the downstream processing units. For example, if the refinery is producing more
naphtha than it can process the option facing it are to either sell the naphtha on the open
market or to trade it to another refinery — the decision will be made based on the relative
prices. Inter-company shipments from one refinery to another have to be reported to
EIA on the Monthly Refinery Report (EIA-810) and the Annual Refinery Report (EIA-
820).

On the East coast, imports from overseas and domestic products from the south
converge on New York City and are then distributed to New England and the Mid
Atlantic by barge along the East Coast Inland waterway. During part of the year
substantial volumes of products move up the Mississippi by barge. All inter-PADD
movements by water are required to be reported to EIA in EIA-817 Monthly Tanker and
Barge Movements between PADDs. In addition, all marine movements and details on
the type and volume of cargo are tracked and reported by the Army Corps of Engineers
on Forms ENG Form 3935 and ENG Form 3925B (Shallow draft barge and tow boat
operators) unless the trip is under one mile. However, it is unlikely that inter refinery
trades would be less than a mile.

Terminal Operators. There are a number of different terminal groupings. There are
crude oil terminals which are usually owned by refining companies and serve as a way
station for crude oil that is imported or brought long distances for their refineries. In
terms of petroleum products there are terminals that are owned by refineries and a large
number of independent terminals that store both domestic and imported products
depending on their location. There are also at least 280 terminals at which additives,
blending stock and biofuels are blended with gasolines.

19 This trading goes on on aregular basis. For example the Hovensarefinery in the U.S. Virgin Islands
sends large volumes of unfinished oilsto aplant in Port Reading, New Jersey which does not have an
atmospheric distillation tower but does have a vacuum distillation tower and other processing units.
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There are two sets of reports that terminal operators have to make to EIA, Bulk
Terminals must report weekly on EIA-801 Weekly Bulk Terminal Report and monthly on
EIA-811 Monthly Bulk Terminal Report. Specialized terminals, where gasoline blending
takes place, report weekly on EIA-805 Weekly Terminal Blenders Report and monthly on
EIA-815 Monthly Terminal Blenders Report. In addition, all bulk terminals and bulk
carriers (pipeline and marine) are required to file information on their product volumes
and movements to the IRS under the Excise Summary Terminal Reporting System
(ExSTARS) program. This is a program that tracks all products that come into and out
of bulk terminals and also tracks the destination of the products once they leave the
terminal.

Importers. Substantial volumes of petroleum imports reach the United States. There is,
however, a difference in both the pattern and players between crude oil imports and
product imports. Most crude oil imports (and unfinished oils) are imported by the oll
companies, with an occasional trader making an appearance. The crude oil comes in
either directly to the refiner's marine terminal or to the terminals of the major crude oll
pipelines such as Capline. Canadian crude oil enters the northern tier of the United
States by pipeline, with Eastern Canadian offshore crude oil moving to the East Coast
refiners by tanker. Crude oil is only used by refiners. Finished products on the other
hand, can come in wherever there is a terminal with the offloading and tankage
requirements. The universe of importers is different as well. Year to year it can vary
considerable. The marketing arms of the oil companies import products, as do traders,
petrochemical/chemical companies, propane distributors, ethanol companies, utilities on
the East Coast, and there have even been times in the past during bad winters when
states and local governments have directly imported heating oil.

There is a good deal more information about the origin of the crude oil that is imported
into the United States than is known about refined products imports. Exhibit 9 shows the
guantity of foreign crude oil imported into the 5 PADDs and Exhibit 10 shows the top 5
countries of origin. Exhibit 11 shows imports of products into the 5 PADDs.

Exhibit 9: Quantity of Crude Oil imported by PADD
Million barrels and % of Total Crude Used

2003 2004 2005 2006 2007

PADD 1 579 567 586 547 543
98.9% 99.2% 99.1% 98.9% 99.2%

PADD 2 349 391 367 412 410
68.9% 71.9% 70.4% 71.9% 71.1%
PADD 3 2,156 2,284 2,236 2,187 2,164
65.0% 67.4% 68.6% 67.9% 67.5%

PADD 4 120 111 121 119 120
53.3% 49.7% 49.5% 47.8% 47.9%

PADD 5 323 339 386 428 419
33.7% 36.1% 40.3% 45.2% 45.2%
U.S. 3,528 3,692 3,696 3,693 3,656
Total 63.0% 65.2% 66.3% 66.6% 66.4%

Source: EIA
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Exhibit 10: Crude Oil imports by Top 5 Countries of Origin and by PADD

MMBDbls
PADD 1 2003 2004 2005 2006 2007
1 Nigeria Nigeria Nigeria Nigeria Nigeria
127 159 172 162 145
9 Angola Canada Canada Canada Canada
82 72 78 77 93
3 Saudi Arabia Saudi Arabia Saudi Arabia Saudi Arabia Saudi Arabia
78 63 68 67 60
4 Canada Angola Venezuela Venezuela Venezuela
77 58 57 56 54
5 United Kingdom Venezuela Angola Angola Angola
45 43 53 54 38
PADD 2 2003 2004 2005 2006 2007
1 Canada Canada Canada Canada Canada
331 369 358 411 409
9 Nigeria Nigeria Angola
9 14 3
3 United Kingdom Colombia Colombia
2 3 2
4 Saudi Arabia Angola Nigeria
2 2 2
5 Norway United Kingdom Norway
2 1 1
PADD 3 2003 2004 2005 2006 2007
1 Mexico Mexico Mexico Mexico Mexico
538 555 540 553 498
9 Saudi Arabia Venezuela Venezuela Venezuela Saudi Arabia
458 430 392 356 373
3 Venezuela Saudi Arabia Saudi Arabia Saudi Arabia Venezuela
400 390 341 345 360
4 Nigeria Nigeria Nigeria Nigeria Nigeria
167 221 217 215 244
5 Iraq Iraq Iraq Iraq Algeria
132 182 152 142 131
PADD 4 2003 2004 2005 2006 2007
1 Canada Canada Canada Canada Canada
120 111 121 118 120
PADD 5 2003 2004 2005 2006 2007
Saudi Arabia Saudi Arabia Saudi Arabia Saudi Arabia Saudi Arabia
! 92 93 115 105 93
2 Ecuador Iraq Ecuador Ecuador Iraq
39 57 69 72 60
3 Iraq Ecuador Iraq Iraq Ecuador
38 51 39 59 56
Canada Canada Canada Canada Canada
4 24 32 32 38 46
5 Argentina Argentina Mexico Angola Angola
20 19 20 24 33
U.S. Total 2003 2004 2005 2006 2007
1 Saudi Arabia Canada Canada Canada Canada
630 591 596 655 679
9 Mexico Mexico Mexico Mexico Saudi Arabia
573 585 567 576 526
3 Canada Saudi Arabia Saudi Arabia Saudi Arabia Mexico
566 547 525 517 514
4 Venezuela Venezuela Venezuela Venezuela Venezuela
432 475 451 417 419
5 Nigeria Nigeria Nigeria Nigeria Nigeria
304 395 393 379 395
Source: EIA
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Importers of foreign crude oil and products file a number of different reports with EIA:
- EIA 814 Monthly Imports Report — crude oil and products
EIA 804 Weekly Imports Report — crude oil and products
EIA 856 Monthly Foreign Crude Oil Acquisition Report—companies importing
more than 500 MB per month
EIA 14 — Refiner's Monthly Cost Report — crude oil only.

EIA also puts the raw import data on its website (Company Imports from EIA-814).
Crude oil imports are reported by batch, by volume, by sulphur content and API gravity,
by country of origin, by importing refinery, and by using refinery should that be different.
Using this data one can determine what crude oils are being imported by what refinery.
However, in terms of the quality a certain amount of care must be exercised. Many
countries export what they call an “export blend” which is composed of a combined
stream of crude oils. The component crude oils and their proportions can change over
time, thus changing the quality of the crude imported.

Product imports are reported by country of origin and in a few cases (for motor gasoline
blending components and unfinished oils) the user and the place of use are reported.
However, in most cases all that is known is the port of entry and the port of origin. In
many cases there is no way of further tracing the product. Product may be drawn down
from stocks in Rotterdam and, if the product is fungible, be mixed with similar products
from numerous sources.

Note that refiners that export products are required to file Form 7525-V Shipper’s Export
Declaration with the Department of Commerce.
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Exhibit 11: Imports of Finished Products by PADD

MMBbls

PADD 1 2003 2004 2005 2006 2007
All gasoline (including blending components) 285.3 306.6 337.6 355.9 354.5
Distillate fuel oil, <= 15 ppm sulfur 0.0 7.9 0.6 30.4 46.9
Distillate fuel oil, > 15 ppm <= 500 ppm sulfur 42.1 33.5 45.4 19.9 2.1
Distillate fuel oil, > 500 ppm sulfur 70.8 61.0 60.2 58.9 35.6
Kerosene and kerosene-type jet fuel 26.2 18.6 39.0 34.8 36.6
Residual fuel oil, < 0.31% sulfur 14.7 24.6 28.4 6.3 12.0
Residual fuel oil, 0.31-1.00% sulfur 30.7 42.9 48.9 21.4 14.6
Residual fuel oil, > 1.00% sulfur 50.0 54.6 69.9 60.5 51.3
Petrochemical feedstocks 3.9 2.7 14 13 1.6
All other petroleum products 62.7 92.2 99.2 118.6 114.1

PADD 2 2003 2004 2005 2006 2007
All gasoline (including blending components) 0.7 0.7 1.0 0.3 0.8
Distillate fuel oil, <= 15 ppm sulfur 0.0 0.0 0.0 0.2 13
Distillate fuel oil, > 15 ppm <= 500 ppm sulfur 2.1 1.8 11 1.7 0.6
Distillate fuel oil, > 500 ppm sulfur 0.6 0.7 0.4 0.4 0.3
Kerosene and kerosene-type jet fuel 0.2 0.4 0.1 0.0 0.0
Residual fuel oil, < 0.31% sulfur 0.1 0.0 0.0 0.0 0.0
Residual fuel oil, 0.31-1.00% sulfur 0.6 0.8 1.1 0.8 1.4
Residual fuel oil, > 1.00% sulfur 0.5 0.8 1.0 1.2 1.2
Petrochemical feedstocks 0.4 0.5 1.3 2.6 2.0
All other petroleum products 34.5 40.6 44.0 44.6 38.4

PADD 3 2003 2004 2005 2006 2007
All gasoline (including blending components) 17.4 16.2 46.3 40.7 32.3
Distillate fuel oil, <= 15 ppm sulfur 0.0 11 0.0 3.6 2.7
Distillate fuel oil, > 15 ppm <= 500 ppm sulfur 0.3 0.9 35 1.0 0.2
Distillate fuel oil, > 500 ppm sulfur 0.6 2.0 0.6 2.0 6.0
Kerosene and kerosene-type jet fuel 0.3 0.2 6.1 2.6 14
Residual fuel oil, < 0.31% sulfur 1.8 54 2.9 2.2 4.2
Residual fuel oil, 0.31-1.00% sulfur 3.7 6.4 12.6 5.0 15.0
Residual fuel oil, > 1.00% sulfur 4.2 7.8 13.0 13.3 23.2
Petrochemical feedstocks 80.8 103.1 110.4 107.0 84.6
All other petroleum products 136.7 183.6 230.4 251.1 222.8

PADD 4 2003 2004 2005 2006 2007
All gasoline (including blending components) 0.2 0.2 0.1 0.0 0.0
Distillate fuel oil, <= 15 ppm sulfur 0.0 0.0 0.0 0.4 2.0
Distillate fuel oil, > 15 ppm <= 500 ppm sulfur 2.7 3.4 2.1 2.3 0.8
Distillate fuel oil, > 500 ppm sulfur 0.2 0.5 0.2 0.3 0.2
Kerosene and kerosene-type jet fuel 0.1 0.2 0.2 0.2 0.1
Residual fuel oil, < 0.31% sulfur 0.0 0.0 0.0 0.0 0.0
Residual fuel oil, 0.31-1.00% sulfur 0.0 0.0 0.0 0.0 0.0
Residual fuel oil, > 1.00% sulfur 0.0 0.0 0.0 0.0 0.0
Petrochemical feedstocks 0.0 0.3 0.0 0.0 0.0
All other petroleum products 3.3 4.2 3.9 5.4 5.0

PADD 5 2003 2004 2005 2006 2007
All gasoline (including blending components) 19.5 22.9 22.0 21.0 35.0
Distillate fuel oil, <= 15 ppm sulfur 0.0 1.6 0.9 6.2 9.6
Distillate fuel oil, > 15 ppm <= 500 ppm sulfur 2.1 4.0 3.2 3.1 1.3
Distillate fuel oil, > 500 ppm sulfur 0.2 0.6 1.9 2.6 0.5
Kerosene and kerosene-type jet fuel 15.2 27.9 26.6 317 42.2
Residual fuel oil, < 0.31% sulfur 1.6 2.5 2.6 3.1 0.5
Residual fuel oil, 0.31-1.00% sulfur 14 1.3 1.2 1.6 1.6
Residual fuel oil, > 1.00% sulfur 10.2 9.0 11.7 12.5 10.4
Petrochemical feedstocks 0.2 0.0 0.1 0.8 0.6
All other petroleum products 19.7 22.7 26.7 30.4 31.6
Source: EIA

January 28, 2009 15



Petroleum Product Suppliers Technical Support Document

Marketers. Petroleum marketers purchase products either directly from refiners or
indirectly from terminal operators. There are approximately 8,000 independent
petroleum marketers in the country. Like all other sectors of the industry the last decade
has brought increasing consolidation in this sector as well. The independent marketers
do not submit reports to EIA. They are indirectly tracked through the refinery marketing
reports in which refiners are required to report sales of products directly to end users
and their sales to other marketers.

Non-Energy Use of Petroleum Products. The largest volume of petroleum products
are combusted for energy, either as transportation fuels or as furnace or boiler fuels.
Some products are consumed for non-energy uses. ICF has conducted an intensive
study for non-energy uses for EPA’s Inventory of Greenhouse Gases and Sinks."* The
petroleum products consumed for non-energy use are shown in Exhibit 12.

Exhibit 12: Consumption of Petroleum Products for Non-Energy Uses

TBtu

2003 2004 2005 2006
Asphalt & Road Oil 1,219.5 1,303.8 1,323.2 1,225.6
Distillate Fuel Oil 11.7 11.7 11.7 11.7
LPG 1,437.8 1,436.7 1,442.0 1,491.8
Lubricants 159.0 161.0 160.2 130.6
Pentanes Plus 158.3 156.5 146.0 105.1
Naphtha (<401 F) 573.4 687.9 678.6 592.9
Other Qil (>401 F) 501.0 547.8 518.7 573.4
Still Gas 59.0 63.5 67.7 122.3
Petroleum Coke 76.9 161.3 145.0 178.7
Special Naphtha 75.7 47.2 60.9 68.7
Waxes 31.0 30.8 31.4 25.2
Miscellaneous Products 126.0 113.4 112.8 133.2

CO, emissions occur from non-energy uses via several pathways. When a product is
manufactured emissions may occur when producing plastics or rubber from petroleum
derived feedstocks, for example. Emissions may also arise when a product is used,
such as solvent use. Overall, looking at all non-energy uses of petroleum feedstocks
about 62 percent of the carbon contained in the non-energy petroleum feedstocks is
stored in the products with the remaining 38 percent emitted at various stages. Exhibit
13 shows the estimated carbon stored and CO, emissions for 2006 of non-energy use of
petroleum products in the United States. These emissions constituted less than 2
percent of overall fossil fuel emissions, a percentage that has not appreciably changed
since 1990.

Summary. In every sector of the petroleum industry the flow of crude oil and petroleum
is closely monitored since it is the source of revenue. Some of the data are reported to

federal government and some to state governments. In every case, however, data are

routinely collected, aggregated, and verified as the basis for executing sales and billing

customers.

1 http://mww.epa.gov/climatechange/emissions/usinventoryreport.html
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Exhibit 13: 2006 Non-Energy use Petroleum Product Consumption, Storage and

Emissions
Non- Carbon Stored Carbon Carbon
Energy (Tg C) Emissions Emissions
Use (Tg C) (Tg COy)
(TBtu)
Asphalt & Road OIl 1,225.6 25.3 0.0 0.0
Distillate Fuel Oil 11.7 0.1 0.1 0.4
LPG 1,491.8 15.4 9.6 35.3
Lubricants 130.6 0.2 2.4 8.8
Pentanes Plus 105.1 1.2 0.7 2.7
Naphtha (<401 F) 592.9 6.6 4.1 15.2
Other Qil (>401 F) 573.4 7.0 4.4 16.1
Still Gas 122.3 1.3 0.8 3.0
Petroleum Coke 178.7 2.5 2.5 9.1
Special Naphtha 68.7 0.8 0.5 1.9
Waxes 25.2 0.3 0.2 0.8
Miscellaneous Products 133.2 0.0 2.7 9.9

3a.0. Industry Federal Reporting Requirements

This section focuses on sectors identified as points of monitoring of petroleum: refining,
imports, and exports. The following discussion is based on information gathered on
current reporting requirements and presents a discussion of the reporting matrix
spreadsheets compiled as background for the rule and attached at the end of the
document. The discussion is focused on the reporting requirements most relevant to the
determination of an accurate accounting of the flow of commodities through the nation’s
petroleum infrastructure.

Each sector is structured in a similar fashion: the key reporting obligations by agency
and reporting form are discussed; the key questions EPA has identified for evaluating
the suitability of the reporting requirement as a basis for the Agency’s mandatory
monitoring system are then discussed. These questions include:

What is reported?

Is the reporting tied to a facility or entity at a facility?
What is the threshold for reporting?

What is the frequency of reporting?

How is the data developed?

What are the verification/certification, QA/QC methods?
How public is the information?

Where are the gaps in sector coverage that would lead to un-accounted for
volumes?

The summary matrices are included in the Appendix.
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