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APPENDIX A
NORTHEASTERN U.S. DISTILLATE SUPPLY SYSTEMS

INTRODUCTION

This appendix addresses distillate fuel oil supply, demand, and distribution in the Northeastern
United States. The relatively higher cost of natural gas* makes this region much more dependent on
distillate fuel oil for heating homes and businesses than other parts of the U.S. In fact, according to the
Department of Energy (DOE), the Petroleum Administration for Defense Districts (PADD) la and Ib (New
England and the Middle Atlantic) account for more than 30 percent of national distillate heating oil
demand in the colder winter months.? This extraordinary level of consumption is satisfied by various
supply sources and intricate distribution systems.

The following analysis provides a review of regional demand levels, supply sources, inter-regional
transportation systems, and intra-regional distribution systems. It also looks at how environmental
regulations have impacted the market over the years. The appendix is largely based on U.S.
Department of Energy/Energy Information Administration data, and interviews, conversations, and
meetings held with over 20 firms/associations throughout the Northeast.

It is important to point out that the appendix will refer to home heating oil as “distillate.” Until the
1990 Clean Air Act Amendments (CAAA) were imposed, distillate products used as diesel fuel or as
heating oil were indistinguishable. The Amendments established that the maximum sulfur level for
diesel fuel be reduced from 0.25 percent to 0.05 percent by October 1993. As a result, distillate stocks
are now segregated by sulfur content, where they had been interchangeable. In general, stocks of high-
sulfur distillate are destined for heating oil use, and stocks of low-sulfur distillate are destined for use
as diesel fuel.®> But the appendix will use the blanket term “distillate.” That is, unless otherwise noted,
the word “distillate” standing alone will refer to both No. 2 heating oil and diesel. There are two reasons
for this. First, this study uses data that was published before the CAAA were implemented and second,
in an emergency situation one can substitute diesel for heating oil, but not heating oil for diesel.

OVERVIEW OF THE NORTHEAST DISTILLATE MARKET

The Northeastern section of the U.S. is made up of the New England and Middle Atlantic states.
New England is comprised of Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and
Vermont. While Delaware, Washington DC, Maryland, New Jersey, New York, and Pennsylvania make
up the Middle Atlantic. The two regions are depicted in Exhibit A-1.

'See Appendix C

2 Energy Information Administration, Petroleum Marketing Monthly, “Recent Distillate Fuel Qil Inventory Trends:
What EIA Data Show,” June 1996, Griffith.

3 Energy Information Administration, Weekly Petroleum Status Report, “Distillate Fuel Oil Assessment for
Winter 1996-1997,” September 1996, Cranston.
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Exhibit A-1
The Northeastern U.S. — The New En gland and Middle Atlantic States
Consumption

Middle-Atlantic

Pennsylvania

The Northeastern markets are atypical in their levels of distillate fuel oil consumption. In recent
years, the Northeast has accounted for one-third of national distillate fuel oil demand in the colder winter
months.” In mid-summer, Northeast use drops to one-sixth of total U.S. sales. The economic reasons
for this heavy reliance on distillate heating oil have been addressed in the report text and in Appendix
C. To show how important distillate heating oil consumption is in the Northeast, compared to other parts
of the U.S., the following comparison with two other regions is provided. The other two regions are the
adjacent upper Midwest region that has a similar climate, and in the Gulf Coast states that supply some
of the distillate fuel oil to the Northeast. According to standard practice in tabulating geographic data
for the oil industry, the regions discussed here are labeled PADD |, II, [ll. The map in Exhibit A-2 shows
where the Northeastern states portion of PADD | are located in relation to the upper Midwest (PADD
II) and the Gulf Coast (PADD IlII).

The graph in Exhibit A-3 presents each of these three region’s distillate fuel oil sales as percentages
of the total U.S. distillate fuel oil sales by month from January 1995 through September of 1996. The
importance of distillate heating oil for space heating in the Northeast is clearly evident from the large
change in shares of U.S. total sales between winter and summer. The reason that PADD Il sales share
becomes significantly large in summer months is because the Northeast share has dropped so
dramatically.

Actual Northeastern distillate fuel oil sales (not percentages of U.S. total sales) in some winter
months are over three times summer sales. In PADDs Il and lll, the seasonal change in sales in much
smaller, with volume increases of only 20 to 35 percent from summer to winter.

“Energy Information Administration, Petroleum Marketing Monthly, “Recent Distillate Fuel Oil Inventory
Trends: What EIA Data Show, “ June 1996, Griffith.
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Exhibit A-2
Petroleum Administration for Defense Districts (PADD) I, II, 1lI

Northeast
PADD la, Ib
M PADD |
Southeast
PADD Ic

Exhibit A-3
Distillate Fuel Oil Sales in PADDs la and Ib, Il, and 1lI
as Percenta ges of Total U.S. Sales
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Supply

In order to meet this exceptional level of demand, the Northeast markets purchase distillate from
two sources: domestic refining centers in the Middle Atlantic and the Gulf Coast, and imports from
Canadian, Latin American, Asian, and European sources.

Domestic Refineries

The 13 refineries of the Middle Atlantic states supply their own regional market, along with the
international community and New England. In 1996, they had a combined crude oil refining capacity
of 1,388 thousand barrels per calendar day (Mbbl/cd). Pennsylvania had six refineries with 574 Mbbl/cd
of capacity, New Jersey had six with 674 Mbbl/cd, and Delaware had one refinery with a capacity of 140
Mbbl/cd.®> The Northeast markets are also dependent on PADD Il for petroleum products. In 1995,
4,655 Mbbl of distillate was shipped, via tanker and barge, from the refineries of PADD Il to New
England.® The Colonial Pipeline, which will be discussed in detail later in this appendix, moves on
average 1,000 Mbbl/d from PADD III to the Northeast.

Imports

Imports satisfy a significant share of demand as well, particularly for New England. Since New
England has no refining capacity, nor a direct connection to the Gulf Coast pipeline system, it is more
dependent on distillate imports than the Middle Atlantic states. Exhibit A—4 shows that New England
imported 46 percent of the amount sold there in 1995, compared with 11.6 percent in the Middle Atlantic
states. According to the Energy Policy and Conservation Act, New England is considered “import
dependent,” that is, it qualifies for a regional product reserve. Exhibit A-5 compares New England and
Middle Atlantic distillate imports for 1995 and the first nine months of 1996. In 1995, New England
received 37,962 Mbbl from abroad, or 63 percent of all the imports that entered the two regions. For
the first nine months of 1996, New England again had a greater share than the Middle Atlantic with 66
percent.”

5 Oil and Gas Journal, “Worldwide Refining”, Dec. 23, 1996.
% Energy Information Administration, Petroleum Supply Annual, Table 34.

” Energy Information Administration, Petroleum Marketing Monthly, Table 50.
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Exhibit A—4
New England and Middle Atlantic Total Distillate
Imports as a Percenta ge Total Distillate Sold — 1995

New England Mid-Atlantic
Total Distillate Imports (Mbbl) 82,199 188,983
Total Distillate Sold (Mbbl) 37,962 21,994
Imports as a Percenta ge 46.2% 11.6%

Sources:

Energy Information Administration/Department of Energy,
Petroleum Marketing Monthly, Table 50

Energy Information Administration/Department of Energy, Form
EIA-814, Monthly Imports Report

Exhibit A-5
New England and the Middle Atlantic Monthl y Distillate Imports -- 1995-96
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THE NORTHEAST DISTILLATE DELIVERY SYSTEMS

The relatively high level of distillate consumption and the impressive amount of imports has made
the Northeastern markets develop an efficient and versatile transportation network. The distillate
transportation systems of the Northeast can be classified into two groups: the inter-regional and the
intra-regional systems. The inter-regional system supplies distillate to the Northeast via marine and
pipeline transport from U.S. and foreign sources. The oil storage facilities located at the receiving
harbors and pipeline terminals are considered to be a part of the inter-regional system. Once the
imported or domestically refined distillate is put into these primary storage facilities, the intra-regional
system takes over to distribute distillate throughout the Northeast region.

This section describes how these two systems work, who their participants are, and how they meet
the atypical consumption levels of the Northeast.

Inter-re gional Transport S ystem

The inter-regional transport system brings domestic and foreign refined distillate to the Northeast.
Its two transport modes are marine and pipelines.

Transport Mode: Marine

Since New England has no refining capacity and no direct connection to the major pipeline system
from the Gulf Coast, it depends on marine movements to bring distillate and other petroleum products
to its markets. And even though the Middle Atlantic states have some refining capacity and are
connected to the pipeline system, they need a well-developed marine system to further satisfy their
demand and deliver their products to other states and/or countries.

The ports of New England, New Jersey, and New York not only serve their own markets, but also
the rest of the country and other parts of the world. They are petroleum product (i.e., distillate, gasoline,
jet fuel, etc.) hubs that exported, re-exported, and imported over 500,000 Mbbl in 1994. Over 220,000
Mbbl of petroleum products went through New England, while 324,000 Mbbl passed through the ports
of New Jersey and New York.? The maps in Exhibit A-6 depict these petroleum product movements.

8 U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Navigation Data Center
Publications CD-ROM, 1995.
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Exhibit A—6
New England, New Jerse y, and New York
Marine International and Re gional Product Movements — 1994

Origin_ Destination  Quantity (Mbbl)
Connecticut Massachusetts 250 Soreign- 69
New York 413
Rhode Island 179
Foreign _69
Total 911

Source:

Army Corps of Engineers Waterborne
Commerce Statistics Center, 1994.

Canada-24

Origin -~ Destination  Quantity (Mbbl)
Maine  Massachusetts 133
Canada _24
Total 157
Source

Army Corps of Engineers Waterborne Commerce
Statistics Center, 1994.
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Exhibit A-6 con't.
New England, New Jerse y, and New York

Marine International and Re gional Product Movements - 1994

Origin Destination  Quantity (Mbbl)

Massachusetts  Connecticut 157
Maine 1,566
New Hampshire 650 Foreign 387
Rhode Island 711
Foreign 387
Total 3471

Source:

Army Corps of Engineers Waterborne Commerce
Statistics Center, 1994,

Canada-73

Canada-9

New
Hampshire

Origin  Destination

uantity (Mbbl
Canada 73

Source:

Army Corps of Engineers Waterborne Commerce
Statistics Center, 1994

Origin_ Destination Quantity (Mbbl)
Rhode Connecticut 350
Island Massachusetts 1,299
New Jersey 155
Canada _ 9
Total 1,813
Source:

Army Corps of Engineers Waterborne Commerce
Statistics Center, 1994.




Exhibit A-6 con’t.
New England, New Jerse y, and New York

Marine International and Re gional Product Movements - 1994

Canada- 230

Origin Destination  Quantity (Mbbl)
Connecticut 25,704
New Jersey yine 2,679
Massachusetts 18,658
New Hampshire 610
New York 74,322
Rhode Island 8577 Foreign- 2,516
Canada 230
Foreign 2,516
Total 133,296

Source:

Army Corps of Engineers Waterborne Commerce
Statistics Center, 1994.

Canada-742

Origin Destination  Quantity (Mbbl)
New York Connecticut 15,452
Maine 3,765
Massachusetts 11,052
New Hampshire 411
New Jersey 35,229
Rhode Island 4,726
Canada 742 Foreign- 1,510
Foreign 1,510
Total 72,887

Source:

Army Corps of Engineers Waterborne Commerce *
Statistics Center, 1994.
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The 25 major ports in the region are depicted in Exhibit A—7 as black circles along the Northeast
coastline. The numbers within the circles correspond to Exhibit A-8, which breaks down each of the
25 ports’ activity for 1994. These ports are the lifelines for Northeastern distillate distribution.

Exhibit A—-7
Major New En gland and Middle Atlantic Ports

Source:

Army Corps of Engiﬁeers Waterborne Commerce
Statistics Center, 1994.

The two major forms of water transport are barges and tankers. Barges typically require a tug boat
to transport distillate between ports and generally are not self propelled. They can normally carry
between 10 and 100 Mbbl. Tankers, on the other hand, are self propelled and can transport more than
200 Mbbl.

Barge movements in the Northeast account for a much greater share of marine distribution than
tankers for two reasons. First, many New England ports are not deep enough for tankers, nor are their
turning basins large enough for larger tankers to turn around. Second, the current operating norm and
competitive market dictate that primary suppliers keep their stocks at a minimum efficient level. This
has forced storage facility operators to choose a “steady stream” of smaller distillates volumes from
closer supply sources.’ Since barges deliver smaller loads, are more nimble in tight ports, and can be
loaded and unloaded faster than tankers, they have become the most important transport form in the
Northeastern market.

® Petroleum Industry Research Foundation, Inc., Distribution of Petroleum in the Northeast, presentation on
June 5,1996, C. Trench.
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Exhibit A-8

Distillate Movements In and Out of the Ma  jor New
England and Mid-Atlantic Ports - 1994*
Imports (Mbbl) Domestic (Mbbl)
Port Foreign | Canadian Total In Out
1 Bucksport Harbor, ME 1,566 125 1,691 105 290
2 Penobscot River, ME 1,566 303 | 1,869 1,191 53
3 Searsport Harbor, ME 0 1,171 1,171 0 0
4 Portland Harbor, ME 1,382 5,817 7,199 26 0
5 Portsmouth, NH 3,843 1,777 5,619 1,586 46
6 Salem Harbor, MA 0 0 0 0 0
7 Boston Harbor, MA 11,429 5,218 | 16,647 9,488 6,962
8 New Bedford/Fairhaven Harbor, MA 0 0 0 513 72
9 Fall River, MA 0 0 0 0 0
10  Providence Harbor, RI 704 553 | 1,257 9,179 421
11 New London Harbor, CT 0 0 0 1,704 1,448
12 New Haven Harbor, CT 4,461 454 4,915 12,627 211
13  Bridgeport Harbor, CT 342 0 342 2,527 66
14  Hudson River, NY 0 0 0 6,633 237
15  Port of Albany, NY 0 0 0 7,567 197
16  Tarrytown Harbor, NY 0 0 0 322 0
17  Port of New York, NY 8,732 1,875 |10,607 31,229 43,810
18  New York Harbor, NY 8,738 1,882 |10,620 32,150 4,494
19  Newark Bay, NJ 46 7 53 0 0
20 Port Jefferson, NY 0 0 0 4,744 13
21  Hempstead Harbor, NY 0 0 0 980 0
22  Delaware River — Trenton, NJ 770 0 770 1,402 0
23 Trenton Harbor, NJ 0 0 0 99 0
24 Philadelphia Harbor, PA 901 0 901 5,132 5,323
25 Delaware River — Philadelphia, PA 1,099 809 1,908 3,580 19,398
Source:

Army Corps of Engineers Waterborne Commerce
Statistics Center, 1994.

Transport Mode: Pipelines

The second component of the inter-regional transport network is the pipeline system that carries
distillate and other products to the Northeast from Gulf Coast refiners. The Colonial Pipeline system
carries 1,000 thousand barrels per day (Mbbl/d) from PADD III to its terminus in the Linden-Newark-
Bayonne, New Jersey area.'® It does not have a direct connection to the New England market.
However, barges do ship some of the piped products to New England’s ports after it arrives in New

Jersey.

*Boston, MA includes: Main Waterfront, Chelsea River, Mystic River, and Weymouth Fore River, an area of

approximately 47 sq. miles.

Port of New York includes: Port Chester, East Chester, Flushing Bay & Creek, Hudson River Channel, East
River, Newton Creek, Buttermilk Channel, Bay Ridge & Red Hook Channels, Gowanus Creek Channel, Coney
Island, East Rockaway Inlet, Jamaica Bay, Raritan River, Upper Bay New York Harbor, Hackensack River, Passaic

River, and New York and New Jersey Channels.

1 The 1,000 Mbbl/d capacity is the nominal daily distillate flow.
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Intra-re gional Distribution S ystem

Once distillate is unloaded from a barge, tanker, or the Colonial Pipeline system, it is placed in
primary storage terminals. Distillate is held in these facilities until it is either purchased by another
primary storage operator or a secondary dealer, who would then sell the product to its customers. The
intra-regional distribution system, which handles distillate once it arrives in the Northeast, utilizes several
transport modes. These transport modes, which include barges, pipelines, trucks, and rail, play a critical
role in completing the distillate distribution process.

Transport Mode: Marine

Marine movements account for the largest amount of intra-regional distillate distribution for two
reasons. First, the relatively small pipeline system serving New England is not connected to the
Colonial Pipeline. Second, the sheer amount of coastline this region has gives it a comparative
advantage to using marine as the primary transportation mode compared to other areas of the U.S.
Why build expensive pipeline systems, when barges that are relatively inexpensive to own and operate
can take advantage of the surrounding waters? Exhibit A—6 (described earlier) shows how petroleum
products moved throughout New England, New Jersey, and New York in 1994. According to the Army
Corps of Engineers data, 38 percent of the movements depicted in Exhibit A—6 are among the
Northeastern states.

Transport Mode: Pipelines

As mentioned above, New England does not have an extensive intra-regional pipeline system. New
Jersey and New York, however, are able to satisfy much of their inland demand with pipelines. The
massive Colonial system from PADD lll ends in northern New Jersey, while central and western New
York are served by the Buckeye Pipeline system.

The Colonial Pipeline’s terminus is where the Buckeye Pipeline begins. It connects to the Colonial
system in the Linden-Newark-Bayonne, New Jersey area. From there it moves product into the
metropolitan New York and Long Island areas on a lateral line, and west into Allentown, Pennsylvania,
on a major line. From Pennsylvania the Buckeye is joined with two other major product lines. The three
lines then move petroleum products throughout western and central New York state.

The Buckeye Pipeline’s connection to the Colonial system in New Jersey moves on average 276
Mbbl/d outbound to Pennsylvania, between 50 and 100 Mbbl/d to western and central New York, and
supplies much of the metropolitan New York market. Itis a key component in linking Northeast markets
with the PADD llI refining centers.

The New England market is not connected to the Colonial Pipeline, but it is served by three pipeline
systems that originate in New Haven, CT, Providence, RI, and Portland, ME. The largest is the Jet
Lines Pipeline (owned by Buckeye). It extends from New Haven, CT, through Hartford, and ends in the
Springfield, MA area. It moves between 10 and 35 Mbbl/d depending on the season and demand.
There are two Mobil Oil Corporation lines that deliver products into Maine and Rhode Island. These
lines transport a combined capacity of 30 Mbbl/d. The East Providence, RI to Springfield, MA area line
moves approximately 20 Mbbl/d, while the Portland to Bangor, ME line delivers 10 Mbbl/d.
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Transport Mode: Truck and Rail

In terms of distributing distillate between primary storage facilities, truck and rail movements are
limited compared to those by marine, because it is cheaper to transport via barge or tanker. Once
distillate is sold to a secondary dealer, however, it is, according to industry sources, typically loaded into
the dealer’s truck at a primary storage facility rack. The dealers will either put the distillate in their own
storage facilities, keep it in their trucks, or bring it directly to their customers.

As mentioned, marine shipments distribute the majority of distillate to primary storage facilities
throughout most of New England. In Vermont, however, this is not the case. Since it is the only New
England state that does not have a coastal port, it relies on tanker trucks and rail cars to bring in
distillate from Montreal, Albany, NY, Springfield, MA, and Portland, ME. While barges can come up the
Hudson River from New York Harbor, or down from Canada, industry contacts maintain that more
Vermont distillate is distributed via rail and truck.

Vermont's rail usage has recently expanded and its growth is expected to continue. There are four
major rail companies in Vermont. A rail tank car can carry between 550 and 720 barrels of distillate.

Four new rail terminals have been built in Vermont and on its New Hampshire border in the last
several years, and there are plans to build three more. These seven “orbits” will add a total of 67 Mbbl
of storage, and are expected to have approximately 715 Mbbl in annual sales. The new facilities are
part of intra-industry cooperation led by a Middlebury, VT based wholesaler. Other firms involved
include a major rail shipping company out of Vermont, and a refining company from Quebec.*

The reemergence of rail transports in Vermont has been well received for various reasons.
According to industry representatives, environmental regulations make it increasingly expensive to
maintain on-site storage and haul petroleum on the state’s highways, and, retailers are pleased to pick
up their distillate at strategically located rail terminals. Furthermore, the railroad serves as a mobile
pipeline system; distillate can be transported relatively quickly and in varying quantities.

Unfortunately, data on the intra-regional transport system, particularly for truck and rail movements,
are limited compared to the transportation modes described in the inter-regional system. However,
interviews and telephone conversations with various industry sources all concur that, in New England,
trucks move more distillate from the primary storage facilities to the secondary sector than pipelines and
railways. Distillate movements between primary facilities, however, is mostly carried out by barges.

Distribution Participants

Having reviewed the different modes of distribution, the discussion now turns to the organizations
that make these systems work. The roles of distillate market participants have changed dramatically
over the years. However, it is fair to say that the changes have affected the New England market more
than any other. Given New England’s isolation from domestic refining centers and its dependence on
distillate versus the other space heating fuel, natural gas, (see Appendix C), it is apparent that changes
in the distillate market would have a much greater effect on New England than the Middle Atlantic.
Therefore, having compared the consumption and supply patterns, and explained how the two markets
interdependently distribute distillate, the remainder of this appendix, unless otherwise noted, will focus
on New England.

™ These firms requested that their names be withheld from this report.
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The players in the Northeastern distillate market are the wholesalers and the retailers, and they
operate in two markets — the primary and the secondary. The wholesalers are sometimes referred to
as bulk terminal operators, suppliers, or primary market dealers. They purchase distillate either in the
spot or futures market, store the product in large primary terminals, and then sell it to retailers either on
a contractual basis or on a spot basis at the terminal’s rack.*? In the secondary market, retailers sell
distillate to residential, commercial, and institutional customers — the tertiary market participants.

Primary Market: Wholesalers

Three types of companies are involved in the wholesale distillate market of the Northeast. They are
independent wholesalers, securities firms/energy traders, and major integrated oil companies. Each
of these groups are described below.

Primary Market: Wholesalers — Independents

There are four large independent wholesalers in New England and between 20 and 30 smaller ones.
Sprague, Coastal, Global, and Northeast Petroleum account for nearly 80 percent of the total distillate
sold in New England.”® These wholesalers independently establish target inventories for each heating
season. These inventories are functions of historical demand, spot/futures prices, weather forecasts,
and interest rates. While target levels are set and maintained, wholesalers will purchase/sell distillate
throughout the season, depending on the markets, weather, etc. Suppliers are not required to maintain
minimum inventory levels, but will always have wet barrels on hand. Industry sources say that most
participate in the futures market to hedge inventory or contract positions; however, it is not uncommon
for some to act as speculators.

Primary Market: Wholesalers — Traders

Securities firms/energy traders (e.g., Morgan Stanley, Basis, Cardgill, etc.) are in the distillate market
when they believe they can safely make money. They usually do not own tankage, but will lease it from
either another wholesaler or a terminal operator like Wyatt Energy in New Haven, CT, that only provides
storage and does not take ownership of any products.

Primary Market: Wholesalers — Integrated Oil Companies

The third group of wholesalers are the integrated oil companies (e.g., Mobil, Tosco, Amerada Hess,
etc.). Interviews with industry officials suggest that as environmental regulations increase and profit
margins fall victim to higher competition, this wholesale group has taken dramatic steps to change their
role in the New England distillate market. It was once common for the majors to fill their storage
terminals in New England with products they shipped from their refineries in either the Middle Atlantic
or PADD lll. Then they would distribute their distillate to the retailers with which they had established
annual contracts or lines of credit.

Today, market transparency and aggressive marketing are causing retailers to put pressure on
suppliers and brand loyalty has diminished. Retailers are now looking at nine or ten wholesalers, rather
than one or two. The slimmer margins resulting from the increased competition, and environmental

12 Normally, retailers will purchase distillate both at the rack and on a contractual basis throughout the year.

3 Interview on Jan. 21, 1996 with Jack Sullivan, EVP and CEO of the New England Fuel Institute.
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regulations, have forced many major integrated companies to leave the New England market. For
example, Shell, ARCO, Texaco, and British Petroleum have sold, or are selling, their facilities.

Primary Market: Wholesale Storage Facilities

Primary storage facilities, or bulk terminals, are the initial receipt points for distillate entering the
Northeast. Terminal operators are either large integrated oil companies like Mobil or Exxon, tankage
for hire companies like Wyatt or GATX, wholesalers like Sprague Energy or Global Petroleum, or trading
firms like Morgan Stanley or Cargill.

In the Northeast there are two types of storage terminals: marine and pipeline. Marine terminals
consist of docks, oil unloading facilities, oil storage tanks, and facilities for loading oil into transport for
delivery to other locations. The major Northeastern pipeline terminals (Colonial in Linden, NJ and Jet
Lines in New Haven, CT) are similar — they too have shipping docks, connecting themselves to the
marine distribution system. Terminal operators facilitate the transfer of distillate from the primary to the
secondary sector. Their inventories supply the market, and buffer it against expected or unexpected
demand changes.* This is especially important in the unpredictable markets of the Northeast.

Wholesalers usually begin to build distillate inventories in April or May by purchasing domestically
refined distillate or importing it. They begin drawing down stocks at their peak levels in October and
continue through February or March. There are two major characteristics that distinguish primary
storage facilities from secondary:**

¢ Bulk terminals have at least 50 Mbbl of storage capacity, while secondary storage
facilities have less than 50 Mbbl.

¢ Bulk terminals are integrally connected to import facilities or refineries through large
volume transportation systems like pipelines, barges, and/or ships.

Appendix B provides a state by state review of the Northeastern primary storage facilities and their
respective capacities.

Primary Market: Changes in Wholesale Storage Facilities

In the 1996 — 1997 heating season primary stock drawdowns supplied much less distillate to the
Northeastern markets than in other recent years, because inventories were considerably lower than
usual. At the end of September 1996, total U.S. distillate stocks were 2,400 Mbbl below the 3-year
average September level, and this shortfall was entirely in PADD 1.*° July is historically the biggest
distillate stock building month of the year. The average build over the last three years for PADD | has
been about 12,000 Mbbl; July 1996 was less than half of that level at 5,000 Mbbl.*” As Exhibit A—9

14 Energy Information Administration, Petroleum Marketing Monthly, “Recent Distillate Fuel Oil Inventory
Trends: What EIA Data Show,” June 1996, Griffith.

15 |bid.

16 Energy Information Administration, Petroleum Marketing Monthly, “Distillate Fuel Oil Assessment for
Winter 1996-1997,” September 1996, Cranston.

" Energy Information Administration, Petroleum Marketing Monthly, “Recent Distillate Fuel Oil Inventory
Trends: What EIA Data Show,” June 1996, Giriffith.
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demonstrates, the utilization rates for New England bulk terminals have declined from 91.2 percent
utilized to 60.6 percent over the 1994 — 1996 period.

Exhibit A-9
Primar y Storage Utilization Rates of New En gland
(1994-1996)

State Distillate Distillate Percent Distillate Percent Distillate Percent
Capacity Stocks Utilized Stocks Utilized Stocks Utilized
(Mbbl) (Mbbl) (Mbbl) (Mbbl)
(Oct. 1994) (Oct. 1995) (Oct. 1996)
CT 4,685 4,361 93%) 4,185 89% 2,367 51%)
MA 4,876 4,876 100% 4,582 94% 3,717 76%)
ME 1,785 1,369 T7%)| 1,181 66%) 1,123 63%)
NH 1,451 1,201 83%) 1,068 74% 734 51%)
RI 1,631 1,454 89%) 1,132 69% 862 53%
VT 163 52 32%) 37 23% 45 28%)
TOTAL 14,591 13,313 91%) 12,185 84% 8,848 61%)

Source:

Department of Energy

The Energy Information Administration offers the following factors to explain what might have
contributed to this low level of distillate stocks in the 1996 — 1997 heating season: *®

¢ A late cold spell in April 1996 drove distillate demand to higher levels than normal.
Additionally, because of robust economic growth, demand for diesel was higher than
normal, causing stock building to be lower in the summer than would otherwise be

expected.
¢ Higher prices in Europe caused U.S. refiners to export more distillate than normal.
¢ Backwardation in the futures market for both crude and distillate discouraged market

participants from holding large inventories. Because future prices for winter were
lower than summer spot prices, there was little incentive for those with storage
capacity to hold more distillate than the minimum required to satisfy known demand.

Chapter 3 of this report examines the role of backwardation in the distillate futures market in keeping
1996 — 1997 distillate inventories at lower than normal levels.

There is also anecdotal evidence that suggests costly regulatory mandates might have reduced
storage capabilities. Sources in industry say that the Underground Storage Tank (UST) Program, the
Oil Pollution Act (OPA), and the Clean Air Act Amendments (CAAA) of 1990 have all contributed to the
reduction of storage capacity and lower inventory levels.

The UST Program was enacted as part of the Resource Conservation and Recovery Act (RCRA)
in 1984. Its objectives are to: (1) identify existing underground facilities and bring them up to a stringent
criteria or have them closed; (2) ensure that all new facilities meet strict design and operating standards;
(3) require operators to thoroughly report, investigate, and cleanup releases from UST; and, (4) set the
financial responsibility requirements for those who own/operate petroleum UST.*®

BEnergy Information Administration, Weekly Petroleum Status Report, “Distillate Fuel Oil Assessment for
Winter 1996-1997,” September 1996, Cranston.

¥ Environmental Law Handbook, p. 77, Sullivan (Editor), Government Institutes, Inc., Rockville, MD, 1995.
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Exhibit A-10

Average Size of New En gland and Middle
Atlantic Distillate Retailers - 1996

No. of No. of Industrial/
Residential Commercial No. of Gallons of Gallons of Gallons of
Accounts Accounts Employees | Heating Oil Sold | Gasoline Sold Diesel Sold
New England 1,443 380 14 2,084,573 2,726,555 856,383
Middle Atlantic 1,830 164 10.5 2,129,250 1,915,714 555,600

Source:
Fuel Oil News, December 1996

The Oil Pollution Act of 1990 (OPA) is really a product of 20 years of congressional debate on
pollution issues. While the UST Program regulates a specific type of storage, OPA is much more
comprehensive and stringent. It makes all owners/operators of storage facilities and vessels
responsible to direct and manage all oil spill clean up operations. Since the beginning of 1993, all
vessel and facility operators have been to file detailed oil spill response plans. ?°

The CAAA of 1990 became effective in 1993. They reduced the fungability of fuels, which industry
sources say complicated storage capabilities in the Northeast. The requirements outlined in the CAAA
have played a role in increasing the number of discreet storage facilities and lowering inventory levels
for each distinct fuel type. Prior to 1993, heating oil and diesel fuel had been stored together because
of their similar specifications. Inventory planners could base target levels on combined diesel and
heating oil demand. Unexpected demand for either product could be easily pulled from the common
inventories and production streams. With segregation, however, this is no longer possible,* and a
single tank storage facility must be dedicated to one fuel or the other. Since distillates must be now
separated, more tank capacity is needed to maintain a minimum operating inventory.

Secondary Market: Retailers

There are approximately 2,500 distillate retailers in New England. They provide distillate and
(usually) services for residential, institutional, and commercial customers. Massachusetts has the most
with close to 1,100; Connecticut is second with about 770; Maine has a little over 300; Rhode Island has
250; and finally, Vermont and New Hampshire have between 100 and 150 each. According to industry
sources, the number of dealers in New England has not really changed in the last several years. The
number of owners, however, has decreased and the characteristics of the average secondary marketer
have changed. Anecdotal evidence suggests that competition has grown fiercer as large “discount”
companies are purchasing small family-run businesses established more than forty years ago.

According to a survey in Fuel Oil News 1996 Marketer Profile, the number of service providing
distillate marketers has decreased. This further substantiates the industry move away from the “mom-

Dybid., p. 169.

ZEnergy Information Administration, Weekly Petroleum Status Report, “Distillate Fuel Oil Assessment for
Winter 1996-1997,” September 1996, Cranston.

%The Fuel Oil News, December 1996. pages 14-30. The Fuel Oil News is published monthly by Premiere
Publishing Inc., East Lansing, MI.
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and-pop family business” toward a more specialized, efficient but impersonal operation. Compared to
the rest of the country, New England still has the largest share of marketers who sell, install, and/or
service all types of heating oil equipment. More than 75 percent of those marketers surveyed said they
provide services. This, however, is 15 percentage points below the 1991 survey. Exhibit A-10 provides
some characteristics of the New England and Middle Atlantic distillate retailers.

Having reviewed who the market participants are and the facilities they use, Exhibit A—11 graphically
depicts where each fall in the distribution process. Wholesalers in the primary market import distillate
or purchase it from domestic refiners. Storage facilities hold the distillate until it is sold to another
primary wholesaler or is purchased by retailers in the secondary market. Retailers then distribute the
product in the tertiary market where it is consumed.
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Exhibit A-11
Distillate Distribution Participants in the Northeast —
From the Primar y Suppliers to the Tertiar y Market

PRIMARY SUPPLIERS
Foreign Distillate Exporters and Domestic Refiners

Sell | Distillate

PRIMARY MARKET
Wholesalers:
*Major Independents
*Traders
eIntegrated Majors

Sell | Distillate

SECONDARY MARKET
Retailers

Sel/#Distillate

TERTIARY MARKET
Residential/Commercial Users

Purchasin g and Sellin g Distillate

Until several years ago, much of the industry was based upon contractual relationships. It was once
commonplace for retailers to have annual contracts with no more than two suppliers; wholesalers would
establish close relationships with the retailers in order to maintain their business each heating season.
Today, however, local dealers have market tracking monitors to check either the rack price in New
Haven or the 3 months futures price on the New York Mercantile Exchange (NYMEX). Retailers have
grown to be much more sophisticated players in the market. They demand better prices from
wholesalers forcing the market to be more transparent. Additionally, participants say No. 2 heating oil
has become more commoditized, making it increasingly difficult for the wholesaler to add value through
services. Coupled with the environmental mandates, these factors have led to consolidation at every
level.

Wholesaler Purchase

At the end of each heating season (March or April), a wholesaler? will determine how much distillate
will be required to meet market demand for the coming season. Normally, a target inventory level is set
and is based on historical demand, spot/futures prices, weather forecasts, and interest rates. While
target levels are maintained throughout the heating season, wholesalers are constantly adjusting them
in accordance with the same factors that determined the target levels in the beginning (e.g., demand,
futures/spot prices, weather, etc.).

2 The term “wholesaler” will refer to an independent wholesaler (e.g. Sprague Energy), unless otherwise
noted.
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Industry sources say that the major independent wholesalers import most of yhe distillate they
purchase. For example, about 90 percent of the distillate that passes through Sprague Energy’s 3,000
Mbbl of storage capacity in northern New England comes from either Canada or Venezuela. Most
imported distillate is purchased through the futures market while domestically produced distillate is
typically bought on the spot market.

Integrated oil companies will either import distillate, contract for delivery via the futures market, or
use their own refined products to supply retailers. Ten or 15 years ago, these oil companies were
vertically organized throughout the New England market. As described earlier, they would ship their
refined products up from the Middle Atlantic or PADD IIl and store them in their New England facilities.
Today, few integrated oil companies in New England own their own storage facilities and even fewer
maintain inventories like they did in the past. While they still have annual supply contracts with local
retailers, there is too much risk for these companies to fill tanks unless risk can be hedged using futures
or options.

Retailer Purchase

A typical heating season for a local New England retailer begins in March. Retailers will determine
the demand much like wholesalers do — with historical demand, prices, weather, etc. Contracts with
wholesalers are set up for the upcoming season. Industry sources maintain that these account for
about 30 percent of the total distillate purchased in a season. The rest of the volume will be either be
purchased in the spot market, through other contracts later in the season, or at the rack, depending on
the same factors that determine seasonal demand. Exhibit A—12 depicts the results of a 1994 survey
conducted by the Petroleum Marketers Association of America (PMAA).?* It shows the breakdown of
how retailers throughout the country purchase distillate.

According to the survey over half of total distillate purchases were made at truck loading racks. A
little more than 9 percent were spot market transactions and almost 34 percent were made under some
type of contract. Most contract purchases were made through refiners. Almost 30 percent were through
independent wholesalers and operators. Brokers accounted for just over 8 percent and “other” sources
made up the remaining purchases. The results of this survey are for the entire U.S.. After speaking
with New England retailers and wholesalers, the share of contracts refiners have in New England is
much lower than the PMAA’s 59.2 percent, and the share the independents have is much higher than
the reported 29.5 percent. The contract breakdown is probably more like 65 percent through the
independents, 27 percent through the major refining companies, 5 percent through marketers, and 3
percent through “other” sources.

#petroleum Marketers Association of America, 1994 Heating Oil Market Review, November 1994,
Hornbeck.
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Exhibit A-12
Retailer Distillate Purchases b y Source

Spot Market - 9.4%

Other - 3.1%

Indep. Wholesalers - 29.5

_ Broker/Trader - 8.2%

Refiners - 59.2%

Rack - Contract - 33.5%

57.1%

Source:

Petroleum Markerters Association of America, 1994
Heating Oil Market Review, November 1994,
Hornbeck.

Customer Purchase

As Exhibit A—10 points out the average distillate retailer in New England sells almost 50 Mbbl each
year. On average, private homes purchase more of this distillate than any other customer type. Below,
Exhibit A—13 breaks down the average retailer's business by customer, according to the Fuel Oil News
1996 Marketer Profile.

Exhibit A-13

Percenta ge Breakdown of 1996 Retail Heatin g Oil
Sales in the Northeast

Institutional
Private Homes | Apartments Facilities Commercial Industrial
New England 88.5% 7.6% 0.0% 3.3% 0.3%
Middle Atlantic 89.4% 5.5% 0.3% 3.6% 0.6%

Source:
Fuel Oil News, December 1996

Retailers offer their customers a variety of supply contracts for each season. They typically offer
price protection plans and posted price plans. The most common price protection plans are those that
offer a capped price to the customers. Retailers will not charge above the capped price for the entire
heating season. Other protection programs include fixed price plans which enable consumers to
purchase all their distillate for the season or each month at a fixed price. How much they contract for
is dependent on historical usage. Any balances remaining at the end of the season are settled between
the customer and the retailer. Customers who enroll in posted price plans simply purchase their
distillate at the retailers’ posted price. Changes in the posted prices depend on the wholesale price.
That does not mean retailers are changing their prices as often as wholesalers (which can be hourly).
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Retailers claim to be fair to their customers, absorbing as much of the volatility in wholesale prices as
they can.

According to the Fuel Oil News 1996 Marketer Profile, 34.5 percent of New England retailers offer
price protection plans, 45.5 percent in the Middle Atlantic.

CONCLUSION

The Northeast distillate markets are characterized by their extraordinary level of demand compared
to other parts of the U.S. and their intricate distribution systems. Marine movements not only enable
them to meet their needs, but also provide an international hub for petroleum product distribution. The
market players have been able to adapt to expensive environmental mandates that most industry
officials will say are the cause to lower levels of storage capacity. They have also been able to tailor
their businesses to meet the demands of an increasingly transparent price structure and a much more
competitive market. While the commoditization of distillate has slimmed profit margins and increased
industry consolidation, it has also made the Northeast markets more resilient and efficient.
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APPENDIX B

NEW ENGLAND FUEL OIL STORAGE CAPACITIES AND INVENTORIES

Appendix B provides a detailed look at bulk terminal storage facilities in the Northeast. Exhibits B—1
through B—6 breakdown each state’s storage capacities by city and operator. These exhibits show what
kind of business the operator runs for each terminal (i.e., leased to other parties, or private use); what
types of petroleum products it handles; the number of storage tanks a terminal has; the total terminal
shell capacity; and, finally, the terminal’s total fuel oil shell capacity.

The data contained in these exhibits are based upon a variety of sources, including: the Energy
Information Administration/Department of Energy publications, the U.S. Army Corps of Engineers Port
Series Report 1994, the Stalsby/Wilson Petroleum Terminal Encyclopedia, the Independent Liquid
Terminals Association, and the Waterborne Terminal Registry. The data are also based upon
conversations and interviews with contacts in the Northeast bulk terminal industry.

Exhibit B—7 depicts each of the New England states inventory levels, except Vermont, as submitted
to the Energy Information Administration. The data are monthly for a total period of five years and are
in thousands of barrels. The graphs give an indication of how inventory levels for the 1996 — 1997
heating season were quite low compared to other years.
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CONNECTICUT

Total Total
Facility Facility Type Storage Products Storage Terminal Fuel Oil
Location Operator Business Handled Tanks Capacity Capacity
Stamford Hoffman Fuel Private/Closing  No2 6 523,810 523,810
Sprague Energy Private No2 6 57,000 57,000
Inland Fuel Term Private No2 5 38,000 38,000
New Haven NHT (Waterfront) Lease No2/Jet/Chem 31 804,900 500,000
NHT (E Haven) Lease No2/Gas 12 1,750,000 1,038,300
Wyatt (E Street) Lease No2/Asphalt 22 1,448,800 863,800
Wyatt (Waterfront) Lease No2/Gas/Dsl/Kero 16 768,850 294,700
Wyatt (Hamden) Lease No2 11 1,180,614 1,180,614
Northeast Private No2/Dsl/Gas/Kero 21 1,768,700 600,000
Coastal Oil Private No2/No6/Asphalt 7 630,000 270,000
Gulf Ol Private No2/Dsl/Kero 13 580,000 184,000
Getty Term. Private Gas 3 84,000 0
Q-River Term. Private No2/Asphalt 7 178,800 83,800
Mobil Qil Sale Pending No2/Gas/Kero 15 585,550 0
Amerada Hess Private/Lease No2/No6/Gas/Dsl 18 357,000 250,000
E Coast Environ  Private Jet 7 92,100 0
Connecticut Refg Inactive (3/95) 5 65,000 0
Hartford Sprague Private No2 5 90,000 90,000
Bridgeport Shell Oil Private/Others No2/Gas 13 1,280,000 500,000
Harborview Term Private/Others No2/Dsl/Asphalt 4 207,000 98,000
Consumer Petro  Others No2/Dsl/Gas 6 110,000 44,000
Hoffman Fuel Private No2 8 88,500 88,500
Inland Fuel Term Private No2 4 31,000 31,000
Connecticut River Amerada Hess Private/Lease No2/Gas/Dsl/Kero 8 243,000 180,000
Star Enterprise Inactive No2/Gas 8 190,500 190,500
Vinci Coal Inactive/For Lease 8 190,000 190,000
Citgo Petroleum Leased Gas Blending 4 181,000 0
Northeast Private No2/Dsl/Kero 8 180,500 110,000
B&B Petroleum  Private/Others No2/Dsl/Kero 9 131,000 95,000
Chevron Private Asphalt 7 70,000 0
Peterson Qil Dismantling 4 46,500 0
New London Amerada Hess Lease No2/No4/No6 11 835,000 630,000
Lehigh Oil Co Retail No2 5 71,000 38,000
City Coal Co Retalil No2/Dsl 7 57,000 57,000
TOTAL 14,915,124 8,226,024
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MAINE

Total Total
Facility Facility Type Storage Products Storage Terminal Fuel Oil
Location Operator Business Handled Tanks Capacity Capacity
Portland Koch Industries  Private/Lease No2/Jet 29 525,000 225,250
Sprague Energy  Private No2/Gas/Dsl/Kero 20 974,000 690,000
Sprague (Exxon) Closed 10 829,000 0
Northeast Lease No2/No6/Kero 11 500,000 165,000
Mobil Qil Private No2/Gas/Dsl/Jet 19 722,000 178,300
Star Enterprise Private/Lease No2/Gas/Dsl 12 838,503 230,000
Gulf Oll Private No2/No6/Gas/Dsl 9 758,018 97,000
Searsport Irving Oil Private No2/No6/Jet/Gas 15 1,500,000 150,000
Sprague Energy  Private No6 4 383,932 0
Tenco Services  Inactive 8 1,500,000
Bucksport Webber Tanks Private No2/Dsl/Jet/Kero 7 778,000 450,000
Sprague Energy  Private No6 5 399,200 0
Eldon Corp Inactive 166,000
Bangor Mobil Oil Private No2/Gas/Dsl 12 112,400 23,200
TOTAL 9,986,053 2,208,750
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MASSACHUSETTS

Total Total
Facility Facility Type Storage Products Storage Terminal Fuel Oil
Location Operator Business Handled Tanks Capacity Capacity
Salem Northeast Lease No2/No6 3 340,000 130,000
Revere Coastal Oil Private Gas/No2 23 1,400,000 784,000
Global Private Gas/No2 7 520,000 120,000
Northeast Private Gas 6 310,000 0
Tosco Private Gas/No2 11 752,615 270,000
Chelsea Coastal Oil Lease No2/Asphalt 7 277,000 166,000
Global Private No2/No6 14 692,500 317,000
Gulf Oil Private No2/Gas/Jet/Kero 18 1,392,600 210,000
Northeast Private No2 3 285,000 285,000
Everett Exxon USA Lease Gas/No2/No6/Asp 49 2,748,200 975,000
halt
E. Boston Amerada Hess Closed 10 595,250
Mobil Oil Private Gas/Dsl/Jet 29 1,238,000 0
S. Boston Coastal Oil Private No2/No6/Jet 26 2,292,000 960,000
E. Braintree Citgo Petroleum  Private No2/Gas/Dsl 18 1,259,000 300,000
Weymouth Sprague Private No2 3 400,000 400,000
Quinoil Ind. Private No2/No6/Dsl/Kero 12 672,000 210,000
Fall River Shell Closed Gas/No2 6 500,000 200,000
New Bedford Global Private No2/No6 4 190,000 50,000
Sandwich Northeast Private No2/Dsl 103,000 75,000
Springfield Mobil Qil Private Gas/No2/Dsl 11 283,000 88,700
Wyatt Energy Lease No2/Dsl 2 69,360 50,850
TOTAL 16,319,525 5,591,550
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NEW HAMPSHIRE/VERMONT

Total Total

Facility Facility Type Storage Products Storage Terminal Fuel Oil
Location Operator Business Handled Tanks Capacity Capacity
New Hampshire
Portsmouth Northeast Private No2/Dsl/Jet/Kero 6 552,000 357,000

Mobil Dismantled 0 0 0

Sprague Energy Private No2/No6 3 342,000 140,000
Newington Sprague Energy Private No2/Asphalt 12 743,000 497,000

DFSC Closed Jet 4 260,000 260,000

Sprague Energy Private No2/Dsl/Kero 29 1,165,211 830,000
VERMONT
Burlington Mobil Qil Private No2/Gas/Dsl 15 403,500 176,700
TOTAL 1,828,711 1,266,700
RHODE ISLAND

Total Total

Facility Facility Type Storage Products Storage Terminal Fuel Qil
Location Operator Business Handled Tanks Capacity Capacity
Providence Sprague Energy Private No2/No6/Asphalt 10 807,000 310,000

Northeast Private No2/Dsl/Kero 7 162,000 100,000

Star Enterprise Private/Others No2/Dsl/Gas/Avg 25 1,685,313 500,000

Sun R&M Inactive 6 132,000

Citgo Petroleum  Private/Others No2/Gas 13 440,000 200,000
E. Providence Capital Property  Inactive No2/Dsl 4 342,000 342,000

Getty Petroleum  Private No2/Dsl/Gas 12 358,823 63,617

Gulf Oil Dismantled

Mobil QOil Private No2/Dsl/Gas 18 1,353,000 283,600
Tiverton Inland Fuel Private/Others No2/Dsl/Kero/Me 9 614,000 400,000
TOTAL 5,894,136 2,199,217
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NEW YORK/NEW JERSEY

Total Total
Facility Facility Type Storage Products Storage Terminal Fuel Oil
Location Operator Business Handled Tanks Capacity Capacity
New York
Staten Island GATX Lease Gas/Dsl/Jet/No2 67 5,000,000 4,000,000
Staten Island Mobil Lease Gas/Dsl/Jet/No2/No6 2,363,000 217,000
New Jerse y
Bayonne IMTT Lease Gas/Dsl/No2/Che 638 13,500,000 3,500,000
m
Carteret GATX Lease Gas/Dsl/No2/Che 41 5,000,000 1,000,000
m
Linden Northville Lease Gas/Dsl 22 3,900,000 3,900,000
Linden Citgo Lease Gas/Dsl 38 3,544,000 3,544,000
Perth Amboy STOLT Lease Gas/Dsl/No2 90 2,200,000 1,400,000
Pennsauken Citgo Lease Gas/Dsl/No2 16 1,000,000 1,000,000
Woodbridge Amerada Hess Lease Gas/Dsl/No2/No6 17 5,000,000 2,100,000
41,507,000 20,661,000
TOTAL 41,507,000 20,661,000
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Exhibit B-7
Monthl y Distillate Stock Levels in New En gland States
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Exhibit B-7 cont.
Monthly Distillate Stock Levels in New England States
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Exhibit B-7 cont.
Monthl y Distillate Stock Levels in New En  gland States

Massachusetts
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Exhibit B-7 cont.
Monthl y Distillate Stock Levels in New En  gland States

New Hampshire
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Exhibit B-7 cont.
Monthl y Distillate Stock Levels in New En  gland States
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APPENDIX C

CHARACTERISTICS OF THE NORTHEAST NATURAL GAS MARKET

This report deals with the Northeastern region of the United States, but there are really two regional
natural gas markets in this area. Gas market characteristics are quite different in New England
compared to the Middle Atlantic states and compared to the rest of the U.S.* These differences affect
the competitiveness of gas relative to fuel oils. This appendix describes the major gas market
characteristics in the Northeast and the competition between gas and distillate fuel oil in that region. 2

GAS COSTS IN NORTHEASTERN U.S.

Natural gas is substantially more costly in New England than in any other region of the U.S. In 1995
the average New England city gate price of gas paid by gas distribution companies was $3.71 per
million Btu (MMBtu) or $3.82 per thousand cubic feet (Mcf)2 The city gate price in the Middle Atlantic
states averaged $2.80 per MMBtu and the U.S. average was $2.78. Residential gas consumers in New
England paid an average of $8.80 per MMBtu while the average residential prices in the Middle Atlantic
and total U.S. were $7.45 and $5.88 per MMBtu, respectively. Exhibit C-1 shows the costs of gas by
consuming sectors for New England and Middle Atlantic states separately and combined for the years
1986 through 1995. Since the volumes of gas consumed in the Middle Atlantic sectors are four to five
times those of New England, the combined Northeastern U.S. prices are much closer to the Middle
Atlantic prices. Gas volumes consumed in these two Northeastern regions are described later in the
section on competition between natural gas and distillate fuel oil.

Three factors combine to cause higher gas prices in the Northeast, relative to the rest of the U.S.
These three factors are the greater gas transportation distance, the large seasonal changes in gas
demand, and, for New England, the lack of suitable sites for underground gas storage. These three
factors and their effects on gas prices are discussed below.

The Costs of Pipeline Distance

Both the fixed and variable costs of gas transportation by pipeline are functions of the distance the
gas is moved. At an average distance of about 1,400 miles, gas deliveries to New England from its
major U.S. sources are the longest in the nation.* The Middle Atlantic delivery distance, by comparison,
is about 1,200 miles. This additional 200 miles to New England markets increases the pipeline
investment that must be recovered in the capacity reservation (fixed cost) part of the

1Middle Atlantic states here are those included in PADD District 1a; Delaware, District of Columbia,
Maryland, New Jersey, New York, and Pennsylvania.

The terms distillate and distillate fuel oil in this report represent only home heating oil, or Number 2 heating
oil.

3An Mcf and a MMBtu are near interchangeable for natural gas. A typical Mcf of natural gas contains about
1,030,000 Btu. Essentially all volume and price values for gas and distillate in Appendix C have been converted to
MMBtu or $/MMBtu for ease of comparisons. Capacities of gas pipelines are stated as million cubic feet (MMcf) per
day.

“Distances taken from South Louisiana to approximate geographic centers of gas consumption in New
England and Middle Atlantic states.
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Natural Gas Prices in the Northeast b

Exhibit C-1
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transmission tariff rates and increases the cost of compression required to move gas along the pipeline.
Pipeline capacity must be reserved if deliveries are to be guaranteed in periods of maximum demand
for pipeline capacity, such as during cold winter days. The tariff rate for firm (guaranteed) capacity from
gas storage located in the Middle Atlantic region to New England on Tennessee Gas Pipeline, for
example, is $0.40 per MMBLu, if the reserved capacity is fully utilized. Less than 100 percent usage of
this transportation service raises the fixed capacity reservation part of this rate ($0.29 per MMBtu) in
inverse proportion to the decline in use. The same company has a tariff rate to the New York City area
of $0.28 per MMBtu, of which $0.17 is the fixed reservation charge.

An important part of understanding gas transportation economics is that the fixed pipeline costs
must be paid whether or not the reserved capacity is used. Fixed costs for most gas pipelines typically
represent over 80 percent of the total cost of moving gas. This means that the more fully a gas pipeline
customer uses its reserved capacity, the lower the average cost of moving a unit of gas volume.

Although there are small gas supply sources closer to the Northeast, the price of gas from these
areas tends to reflect the price of gas from the major supply areas that has been transported to the
smaller supply areas. This arbitrage behavior is also seen in the pricing of western Canadian gas that
travels much longer distances to reach markets in the U.S. Northeast. Gas producers in Canada are
willing to accept the net back prices available to them from market prices in the Northeast. ®

The Cost of Seasonal Gas Demands

Since large shares of gas consumption in all regions are for space heating, the seasonal changes
in gas demand are relatively large in colder northern climates, including New England and the Middle
Atlantic. In these two regions the peak monthly gas demand (usually January) is about 2.6 times the
lowest monthly demand (usually July). Exhibit C-2 illustrates monthly gas consumption rates for the
Northeast in 1994, showing the large difference in summer and winter gas use. If pipeline capacity were
to be built to provide for the peak month, the annual utilization of the capacity could be as low as 50
percent. This means that the tariff required to cover fixed costs would be much higher than the rate that
would be charged if the pipeline were to run full year round. Because of the high cost of providing
pipeline capacity for peak periods, pipelines are normally built to supply demands closer to the average
daily demand, and other supply sources are used to meet the colder days of winter. The major winter
supplemental supply is gas withdrawn from underground storage located near the demand centers.

®Net back price is the gas producer price that results from subtracting gas transportation charges from a
market area price.
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Exhibit C-2
Monthl y Gas Consumption in the U.S.
Northeast
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Source:
Oil & Gas Journal Database

Underground storage located near market areas can provide gas for two to three months in winter
at a cost that is lower than that of an equivalent supply by long distance pipeline. This is possible
because storage fixed costs are lower than those of pipelines for the same gas delivery rate, but the
variable costs are higher. Storage also reduces the price of gas by making more use of the pipelines
during summer when storage is refilled. The need to refill storage and the higher variable costs of
storage limit the period during which storage is less costly then pipeline capacity.

To assure cold weather gas deliveries from market area storage, shippers must reserve capacity
for a much shorter pipeline distance. This reduces the costs caused by cold weather, compared to
providing long distance pipeline capacity. Underground storage is particularly useful in the Middle
Atlantic region because of the short distances to major gas markets from storage facilities in New York,
Pennsylvania, and West Virginia. New England does not have this advantage.

The Cost of Distant Stora ge

Most underground gas storage facilities are developed from depleted gas and oil reservoirs. The
prior existence of commercial quantities of gas or oil in a rock formation indicates that a well sealed
trapping mechanism exists and gas leakage should be minimal. Unfortunately, New England has not
been blessed with such reservoirs and other possible reservoirs such as aquifers and mined caverns
have not been developed. Thus, New England must depend on gas storage located in other regions.
This means that pipeline capacity between the storage and market areas must be reserved for longer
distances than those required for the Middle Atlantic and many other regions of the U.S. This adds to
the cost of assuring winter gas supplies to New England.
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Compounding the winter demand problem is the fact that peak day demands in New England and
the Middle Atlantic may be three to four times average daily demand during a year. Purchasing
guaranteed peak period deliverability from storage facilities and the shorter pipelines that connect them
to gas markets is in many cases more costly than another supply source termed peak shaving. Peak
shaving supplies are attractive for periods of only five to ten days because of their lower fixed costs and
higher operating costs, compared to storage.

The two types of peak shaving gas in common use are liquefied natural gas (LNG) and mixtures of
propane and air. Both are used by gas distribution companies in New England and the Middle Atlantic.
Because of the longer distance to New England markets from storage areas, peak shaving is a larger
share of winter supply than in other regions. Exhibit C-3 shows the relative sizes of gas storage and
peak shaving supplies for New England and Middle Atlantic states separately and combined for the
years 1986 through 1995. Placed on a scale with underground storage, peak shaving in the Middle
Atlantic states appears to be insignificant. Despite the small volume of peak shaving supply in the
Middle Atlantic states, this source of gas is important during periods of peak demand.

Peak shaving supplies are less costly than other supplies for New England for severe cold weather,
but still raise the cost of gas in that region relative to costs in regions that have more moderate climates
and better access to gas storage. LNG costs vary widely in the Northeast, depending on its source, the
size of the liquefaction plant, and the age (relative efficiency) of the plant. In New England, most of the
LNG used for peak shaving is imported from Algeria by Distrigas of Massachusetts Corp. BostonGas,
for example, pays about $0.50 per MMBtu above the average summer cost of pipeline gas for LNG
delivered into its storage tanks. If summer gas costs $2.50 per MMBtu, LNG costs $3.00 per MMBtu.
This is the lower end of the LNG cost scale. Other gas distributors may not have terms with Distrigas
that are this favorable. However, most of the LNG used in New England is trucked from the Distrigas
terminal in Everett, Massachusetts to the storage tanks of the distributors.

The cost of service tariff for LNG from new facilities that liquefy summer pipeline gas and charge
undiscounted rates varies from $10.00 per MMBtu for a facility sized to liquefy and store 1.0 Trillion Btu
(TrBtu) per year down to $5.50 per MMBtu for a 4 TrBtu per year facility. These costs exclude the cost
of gas used as fuel for the liquefaction process. For a relatively modern plant the fuel use is about 20
percent of the gas input for liquefaction. If summer gas costs $2.50 per MMBtu, the added fuel cost
would be $0.50 per MMBtu. Because Distrigas does not supply as much Algerian LNG to the Middle
Atlantic as to New England, these cost of service rates for newer facilities are more applicable to the
Middle Atlantic. Depending on market conditions and the severity of winters, both old and new LNG
facilities may discount their rates for LNG.

A recent presentation by a representative of New York State Electric & Gas Corp. (NYSEG) quoted
average costs for storage and peak shaving at the following rates per million Btu:

Seasonal storage $1.34 plus the cost of gas
Propane/air $7.43

By contrast, if NYSEG reserved pipeline capacity such that it would be used for only ten percent of
its annual capacity, the cost of the pipeline transportation would range from $6.85 to $10.86 per MMBtu.
This ten percent utilization represents the pipeline capacity that would be required to meet NYSEG's
temperature sensitive peak demands.
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Exhibit C-3
Gas Stora ge and Peak Shavin g in the Northeast
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Interruptible Service

For those consumers that do not require firm (guaranteed) gas service, such as industrial and power
generation plants that can use another fuel, interruptible services for gas transportation and storage are
usually available. This type of service, which can be interrupted on short notice when gas demand
threatens to exceed gas supply is less costly than firm service because the pipeline or storage capacity
is not reserved. This type of tariff greatly reduces the fixed cost part of rates. Gas service interruption
is similar to storage and peak shaving in that it provides another gas supply service during peak demand
periods by taking gas away from this interruptible customer.

GAS COMPETITION WITH DISTILLATE FUEL OIL

Despite the relatively high cost of gas in the Northeast, gas demand has been growing somewhat
at the expense of the demand for distillate fuel oil, except in the residential sector of New England. The
relative prices of these two fuels do not adequately explain why this change in fuel preference is
occurring. The characteristics of the Northeastern markets for these two fuels, their recent changes and
forecast future changes are described in this section.

Recent Sizes of the Gas and Distillate Markets in the Northeast

After trailing distillate demand for total non transportation uses historically, natural gas consumption
first exceeded New England distillate consumption in 1990.° By 1995 gas consumption exceeded
distillate by 50 percent. The residential sector is the only market in New England where distillate
continues to dominate gas. Exhibits C-4, C-5, and C-6 provide comparisons of gas and distillate
consumption volumes from 1986 through 1995 for each of the four consuming sectors in New England
and Middle Atlantic states, separately and combined.

In the Middle Atlantic region gas demand has exceeded distillate demand during each of the past
ten years and the margin has been growing. In 1995, gas use in the Middle Atlantic for the four sectors
was about 3.5 times that of distillate. This level of gas dominance is essentially the same for the entire
Northeast region because the Middle Atlantic demand for both gas and distillate is so much larger than
the New England demand.

Even though distillate use in the Middle Atlantic region represents a smaller part of the market for
gas plus distillate than in New England, the Middle Atlantic is still more dependent on distillate than
other regions with similar climates, such as the East North Central census region.” In 1994, for
example, gas use for the four East North Central consuming sectors was over 11 times the distillate
use. The 1994 average price of gas for these sectors in the East North Central was $4.70 per MMBtu
compared to $5.63 for the same sectors in the Middle Atlantic. For the residential sector in particular,
the 1994 average East North Central distillate price was $1.23 per MMBtu higher than the gas price.
By contrast, in the Middle Atlantic region residential gas in 1994 cost $1.06 per MMBtu more than
residential distillate.

®All discussion of gas and distillate fuel oil competition here includes only the fuel consumed in the
residential, commercial, industrial, and electric power generation sectors. Diesel fuel for vehicles is excluded.

"The East North Central region is comprised of the Upper Midwest states of Ohio, Indiana, lllinois,
Michigan, and Wisconsin
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Gas and Distillate Consumption in Middle Atlantic States b y Sector
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FORECAST GAS AND DISTILLATE CONSUMPTION IN THE NORTHEAST

U.S. Department of Energy forecasts indicate steady increases in natural gas consumption in both
the New England and Middle Atlantic regions from 1995 through 20102 At the same time, distillate use
is expected to decline slightly in both regions, gradually increasing the dominance of gas over distillate
in the four consuming sectors. By 2010, gas consumption in New England is projected to be 848 trillion
Btu (TrBtu) versus 335 TrBtu for distillate. In the Middle Atlantic the difference is much greater with gas
at 3,098 TrBtu and distillate at 480 TrBtu. Even in the residential sector of New England, which
currently is the only sector in the Northeast where distillate consumption exceeds gas, gas use catches
up with distillate in the year 2010 at 250 TrBtu that year. In all other consuming sectors of the
Northeast, gas maintains substantial leads in use over distillate. Exhibits C-7 and C-8 illustrate these
forecast changes in gas and distillate use by consuming sector in the Northeast between 1995 and
2010.

Recent Gas and Distillate Prices in the Northeast

From 1986 through 1995, distillate prices in New England have remained below gas prices for both
residential and commercial consumers. These fuel prices were nearly equal in 1990 at about eight
dollars per MMBtu for residential and six dollars per MMBtu for commercial, when distillate prices were
at their highest in this 10-year period. New England industrial distillate prices, on the other hand, have
been higher than gas prices since 1987, but were nearly equal in 1993 and 1994 at close to five dollars
per MMBtu. Exhibit C-9 illustrate these price changes for the residential, commercial, and industrial
sectors in New England. In 1994 and 1995 residential gas prices in New England averaged about three
dollars per MMBtu higher than distillate. In 1994 commercial gas was about two dollars per MMBtu
higher priced than distillate. These price differences in the residential and commercial sectors are
smaller in the Middle Atlantic states.

In the Middle Atlantic region, residential distillate prices moved above gas prices during the period
1989 through 1992 but have remained below gas prices since then. By 1994 and 1995 Middle Atlantic
residential gas was priced about one dollar per MMBtu above distillate. Middle Atlantic commercial gas
prices were about $1.50 per MMBtu higher than distillate in 1994. Although the patterns of distillate and
gas price changes have been remarkably similar since 1986, the lower gas prices and higher distillate
prices in the Middle Atlantic, compared to New England, have made gas more price competitive in the
Middle Atlantic. Exhibit C-10 illustrates these price changes for three sectors in the Middle Atlantic.
Compatible distillate price data are not available for the power generation sector in these two regions?’

8u.s. Department of Energy, Energy Information Administration, Annual Energy Outlook 1997,
Supplementary Tables.

The source for end-user distillate prices, U.S. Department of Energy, Energy Information Administration,
Petroleum Marketing Annual, does not provide prices for the electric utility sector.
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Forecast Gas and Distillate Prices in the Northeast

The substantially higher residential prices for gas in New England are thought to largely explain why
distillate has maintained a sales edge over gas historically, as shown earlier in Exhibit C-4. On the other
hand, in the Middle Atlantic states where residential gas prices have been higher than distillate, but
closer to equal, gas consumption has been roughly double distillate consumption. A similar pattern is
evident in the Middle Atlantic commercial sector where gas and distillate prices are closer than in New
England and gas consumption has grown from double that of distillate in 1986 to reach three times
distillate use in 1995. (See Exhibit C-5.) It appears that in areas where distillate does not have a
substantial price advantage over gas, gas is the preferred fuel for all consumers. The preference for
gas is partially explained by its other uses in a residence or commercial facility, particularly for cooking.
Gas is cleaner from the standpoint of spills and emissions, it does not require dependence on truck
delivery, and it does not require a storage tank. The financial and environmental liabilities of owning
oil storage tanks that may cause soil contamination from leakage are thought to have an increasing
influence on the choice of gas instead of distillate in all consuming sectors.

In both New England and Middle Atlantic states, gas prices in the residential and commercial sectors
are forecast by the U.S. Department of Energy to decline steadily from 1995 through 2010° Distillate
prices in the two regions, on the other hand, are projected to rise in all sectors during these years.
Exhibits C-11 and C-12 provide a summary of both gas and distillate prices for these years by
consuming sectors in the two regions. These opposing trends in price forecasts cause the distillate
prices to exceed gas prices in even the New England residential sector by the year 2010. This change
occurs in 2005 in the New England commercial sector. In the Middle Atlantic, distillate prices surpass
gas by the year 2000