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Summary
During this past winter, especially in January and
February 2000, there was a pronounced spike in the
price of home heating oil in the Northeast. In
response to the rising prices for heating oil, Secre-
tary of Energy Bill Richardson convened public
meetings to hear the views of various government,
industry, and consumer representatives regarding
the factors that may have contributed to supply
shortages and price increases in the home heating
oil (distillate fuel oil) market, and how future price
spikes might be avoided. One possible causal factor
identified by some speakers was the purchase of dis-
tillate fuel by interruptible natural gas customers
whose gas deliveries had been suspended when
temperatures turned colder. There was no informa-
tion presented, however, to provide a basis for
assessing the impact of such purchases relative to
other factors that may have contributed to the price
spike.

In the weeks that followed the public meetings, Sen-
ator Joseph Lieberman requested that the Depart-
ment of Energy (DOE) prepare a study of the impact
of interruptible natural gas contracts on the North-
east heating oil market. To evaluate concerns raised
at the public meetings and to meet Sen. Lieberman’s
request, Secretary Richardson directed DOE’s
Office of Policy and the Energy Information
Administration (EIA) to undertake such a study.

This report provides an analysis of data collected
from gas service providers and end-use customers
in the six New England States and offers a prelimi-
nary assessment of the impact of interruptible gas
customers on the distillate fuel oil market this past
winter.1 Based on information collected and ana-
lyzed as of October 2000, the main findings are as
follows:

�For interruptible gas customers with distillate
fuel oil as a backup fuel, their volume of interrup-
tions was equivalent to about 1 to 2 percent of the

total sales of distillate fuel oil in New England
during January-February 2000. For the two peak
weeks of gas supply interruptions, however, the
equivalent volume of distillate fuel oil amounted
to an estimated 3 to 6 percent of total sales in New
England. There were no interruptions of firm nat-
ural gas service during the 2-month period.

�Purchases of distillate fuel oil by interruptible gas
customers may have contributed somewhat to the
spike in the price of distillate fuel oil in Janu-
ary-February 2000, especially during the peak
weeks of gas interruptions. Nevertheless, other
factors—a sudden drop in temperatures, low
regional stocks of distillate fuels, and
weather-related supply problems during a period
of high customer demand—appear to have
played a significant role in this price spike, as
they have in previous spikes.

�While this preliminary analysis suggests that
interruptible natural gas service does not threaten
the stability of the home heating oil market, sev-
eral steps might be taken—without undermining
the benefits of interruptible service—to reduce
the potential adverse impacts of gas supply inter-
ruptions in times of market stress.

Regardless of the magnitude of the impact of distil-
late fuel oil purchases by interruptible gas custom-
ers on Northeast heating oil markets, the threat of
future heating oil price spikes and supply problems
still remains. To help counter the threat, President
Clinton in July 2000 directed Secretary Richardson
to establish a heating oil component of the Strategic
Petroleum Reserve in the Northeast, and 2 million
barrels of heating oil are now stored in the reserve.
Other possible policy options are outlined below.

Increase storage levels of backup fuels by inter-
ruptible gas customers. To the extent that con-
sumption of distillate fuel oil by interruptible gas
customers during periods of severe winter weather

Interruptible Natural Gas Customers in New England Heating Oil Markets 1
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tions, the responses of interruptible gas customers, and impacts on the distillate fuel oil market will be published in a few months.



could be derived from inventories rather than
near-term purchases, the impact of their demand on
distillate fuel oil prices would tend to be less. States
could require that interruptible gas customers using
distillate fuel oil maintain adequate backup invento-
ries. Additional reporting of key data could assist
States in the development of appropriate inventory
policies.

Conduct an assessment of the feasibility of
enhancing information programs associated
with winter fuel markets in the Northeast. EIA
could conduct an analysis of what additional data
would need to be collected on a regular basis, as
well as the costs associated with such data collec-
tion and reporting, so that affected parties could
better assess: (1) the potential for disruptions of
winter fuel markets in the Northeast and (2) the
potential impacts of various mitigation actions.
Such information would encompass aspects of the
natural gas, petroleum product, and electricity mar-
kets, which are interdependent, and would include
data on regional gas service interruptions, the vol-
ume of backup fuels used for substitution, and
end-user stocks and storage capacity.

Encourage residential heating oil customers to
take steps to reduce their exposure to price risk.
Although residential heating oil customers in New

England have few cost-effective options for fuel
switching, they can take other steps to limit their
exposure to price spikes. Customer options include
filling tanks during months when oil has historically
been less expensive than the average annual price,
and taking advantage of supplier budget plans or
contracts that offer capped or fixed fuel prices.

Reduce reliance on distillate fuel oil as a primary
or backup fuel. A number of options to reduce reli-
ance on oil fuels are discussed in a recent DOE
report, The Northeast Heating Fuel Market: Assess-
ment and Options.2 The report also notes, however,
that economic considerations can often favor the
continued use of heating oil.

Encourage greater residential energy efficiency.
Energy conservation measures, such as installing
set-back thermostats and lowering thermostat set-
tings, can reduce home heating oil bills and thereby
blunt the impact of any price spike. Government
policies to encourage such actions could include
information dissemination and subsidies.

Improve low-income energy assistance mecha-
nisms. Financial compensation to economically
vulnerable heating oil users could also offset hard-
ships due to price spikes arising from any cause.

2 Interruptible Natural Gas Customers in New England Heating Oil Markets 11/21/2000

2Energy Information Administration and U.S. Department of Energy, Office of Policy, The Northeast Heating Fuel Market:
Assessment and Options, DOE/PO-0061(00) (Washington, DC, July 2000).



1. Introduction
During the 1999-2000 winter heating season, prices
of home heating oil in the Northeast began to rise
rapidly in January 2000 and did not return to previ-
ous levels until late March 2000. Between January
17 and February 7, for example, the average price of
home heating oil (distillate fuel oil) for residential
customers in New England rose from $1.18 per gal-
lon to $1.96 per gallon—a 66 percent increase over
a 3-week period.3

To address public concerns about rising fuel bills,
Secretary of Energy Bill Richardson convened
meetings in Washington, DC, and Boston, Massa-
chusetts, to hear the views of various government,
industry and consumer representatives regarding
supply shortages and price increases in the distillate
fuel oil market in the Northeast. Some participants
at the meetings suggested that the entry into the dis-
tillate market of interruptible natural gas customers
because of the suspension of gas deliveries was a
major cause of the spike in heating oil prices. There
was no information presented at the meetings, how-
ever, to provide a basis for assessing the impact of
such purchases relative to other factors that may
have contributed to the price spike.

On February 4, 2000, Senator Joseph Lieberman
requested that DOE investigate the effect of

interruptible natural gas contracts4 on the Northeast
heating oil market. To meet Senator Lieberman’s
request and to evaluate concerns raised at the public
meetings, Secretary Richardson directed EIA and
the Office of Policy to undertake a study. The study
has been divided into two phases. The first
phase—the subject of this paper—focuses on the
New England area and uses preliminary data. In a
few months EIA plans to provide a more compre-
hensive analysis that will reflect the results of addi-
tional data collection and analysis and will cover a
larger geographic region.

The remainder of this paper is organized as follows.
Section 2 provides a brief overview of the New Eng-
land markets for winter fuels, including distillate
fuel oil and firm and interruptible natural gas. Sec-
tion 3 provides an analysis of information derived
from EIA surveys of gas service providers and cus-
tomers. Section 4 addresses additional inquiries
posed by Senator Lieberman in his letter to Secre-
tary Richardson, including a discussion of findings
and policy options (the letter is included as Appen-
dix A). The EIA survey forms sent to gas service
providers and consumers are provided as Appen-
dixes B and C, respectively.

2. Overview of the Northeast and New England Fuel Markets
Households in New England and other parts of the
Northeast rely on oil to meet their heating needs to a
much greater extent than households in other areas
of the country. Three-quarters of the 9.8 million
U.S. households that used oil as their main heating
fuel in 1997 were located in the Northeast Census

division, which includes New England and the Mid-
dle Atlantic States.5 Fifty-three percent of New
England households and 31 percent of Middle
Atlantic households used oil as a major heating fuel,
compared to 3 percent of households throughout the
rest of the Nation. Households in the Northeast
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3Energy Information Administration and U.S. Department of Energy, Office of Policy, The Northeast Heating Fuel Market:
Assessment and Options, DOE/PO-0061(00) (Washington, DC, July 2000). Prices in New England had fallen to $1.40 per gallon by
February 21 and $1.32 per gallon by March 20.

4Both contracts and tariffs are discussed in this report. Tariffs contain the broad provisions under which gas companies provide
service to their customers, whereas contracts contain the specific terms and level of service agreed to by the parties.

5The New England States are Maine, Vermont, New Hampshire, Massachusetts, Connecticut, and Rhode Island. The Middle
Atlantic States are New York, New Jersey, and Pennsylvania.



accounted for 76 percent of total household oil con-
sumption in the United States in 1997.6 A similar
regional pattern is evident with respect to commer-
cial buildings. As of 1995, 64 percent of commer-
cial floor space in New England was in buildings
that used oil, as compared with 39 percent in the
Middle Atlantic States and 19 percent outside the
Northeast region.7

Although the concerns of residential customers in
the Northeast during this past winter were focused
primarily on oil, natural gas also plays a significant
role as a heating fuel in the region. Oil is the pre-
dominant home heating fuel in the six New England
States, but more households throughout the North-
east region as a whole (including the Middle Atlan-
tic States) rely on natural gas than on oil as their
primary heating fuel.8 Recent and planned steps to
increase the supply of natural gas to the Northeast
hold the prospect of a larger role for natural gas in
areas where it can be economically competitive, and
natural gas is also a key component of environmen-
tal compliance strategies in the Northeast. Given the
importance of natural gas in the region, the chal-
lenge for policymakers is to identify options that
address oil market concerns without imposing
undue burdens on natural gas markets.

Firm and Interruptible Natural Gas
Customers
Firm service customers use natural gas mainly for
space and water heating in residences and commer-
cial facilities. Natural gas pipeline systems typically
are sized to provide the maximum amount of gas
that may be required by firm service customers.
Pipeline companies must be prepared to provide
daily service up to the maximum specified volume
or service level under firm contracts or tariffs even

though the firm customers may not actually pur-
chase or request transportation of that volume of gas
on any given day. In return for this service guaran-
tee, firm customers pay rates that allow pipeline
companies to recover most of the fixed costs associ-
ated with the firm load, e.g., constructing, maintain-
ing, and operating the pipeline system. Gas service
providers rarely interrupt firm service, but interrup-
tions can sometimes occur when natural gas is in
short supply or when physical constraints prevent
gas deliveries. The gas companies and customers
contacted for this study reported that there were no
interruptions in firm service during the period cov-
ered by the surveys (January and February 2000).

Commercial and industrial gas users sometimes
prefer interruptible service because it is generally
priced substantially lower than firm service. Inter-
ruptible gas service typically is offered to commer-
cial and industrial customers served by pipelines for
which the total gas supply requirements of firm cus-
tomers are less than the physical capacity of the
pipeline. Because interruptible customers are not
taken into account in determining pipeline capacity,
however, the availability of capacity to serve inter-
ruptible customers is often limited during periods of
peak gas demand. On a short-term basis, pipeline
throughput can exceed the design capacity of a pipe-
line, but providing a higher volume is generally
costly to the pipeline operator, and it strains the
operational capabilities of pipeline equipment.9

In the Northeast, under the terms of tariffs or con-
tracts for interruptible sales or transportation, a gas
service provider (usually a local distribution com-
pany) has the right to interrupt service under certain
circumstances. Under temperature-controlled pro-
visions, interruptions are triggered automatically
when outside temperatures fall below a certain

4 Interruptible Natural Gas Customers in New England Heating Oil Markets

6Energy Information Administration, A Look at Residential Energy Consumption in 1997, DOE/EIA-0632(97) (Washington,
DC, November 1999), Table CE2-9c.

7Energy Information Administration, A Look at Commercial Buildings in 1995: Characteristics, Energy Consumption, and
Energy Expenditures, DOE/EIA-0625(95) (Washington DC, October 1998), Table 5.

8Energy Information Administration, A Look at Residential Energy Consumption in 1997, DOE/EIA-0632(97) (Washington,
DC, November 1999), Table CE2-9c.

9A pipeline’s design capacity is defined as the maximum throughput that can be sustained throughout the year. Pipelines can be
operated temporarily at pressures above the design level, but this puts an extra load on compressors and increases the possibility that
leaks will develop in the pipelines. If excess delivery is sustained, pressures on other parts of the supply system can become unbal-
anced and possibly result in reverse flows that lower deliverability to other parts of the pipeline system.



level, such as 20 degrees Fahrenheit. In other cases,
the service provider notifies the customer that gas
supplies will be cut off so that sufficient system
pressure will be available to ensure the continuation
of service to firm customers. Service to interruptible
customers is typically resumed when the outside
temperature reaches a specified level and stays at
the level or higher for a given period of time, or
when there is again adequate pressure to serve both
firm and interruptible customers.

Service interruptions may last for hours, days, or
weeks during severely cold weather, but during
periods of more moderate weather conditions, gas
service may be provided without any suspension in
service to interruptible customers. Some customers
request interruptible service for only a short dura-
tion, such as a month, while others request interrupt-
ible service on a seasonal basis. Still others request
gas supplies during at least some portion of the heat-
ing season, buying gas when it is available at a low
price and switching to a backup fuel, such as distil-
late or residual oil, when gas becomes expensive or
unavailable.

Interruptible service arrangements provide impor-
tant economic benefits. Existing pipeline systems
are not designed to serve both firm and interruptible
customers throughout the year. To meet current lev-
els of gas demand absent interruptible service
arrangements, greater volumes of higher-cost peak-
ing supplies, such as propane injection or liquefied
natural gas from storage, would need to be pro-
vided, and/or additional pipeline capacity would
need to be constructed and maintained. In either
case, unit costs for gas service providers would
increase, and the cost increases would be passed on
to gas customers in the form of higher fuel prices.
Without the option of interruptible service, current
interruptible customers might also use less natural
gas and turn to alternate fuels such as distillate fuel
oil, and fuel oil prices would likely increase as a
result.

The New England Market for Heating
Fuels in January and February 2000

Prices in regional fuel markets, as in all competitive
markets, are determined by the balancing of supply
and demand. Any factor, or combination of factors,
that leads to a shift in relative supply and demand
can have a strong influence on commodity prices.
The Northeast and New England fuel markets are
reviewed at considerable length in a recent report
prepared by EIA and the Office of Policy, The
Northeast Heating Fuel Market: Assessment and
Options10 (referred to here as “the DOE heating fuel
report”).

As identified and discussed in the DOE heating fuel
report, the key price-determining factors for the dis-
tillate fuel oil market include the world market for
crude oil; local or regional markets for competing
fuels (such as natural gas); distillate fuel oil refining
and delivery capacity; the level of stocks (invento-
ries) held by service providers; the extent of fuel
delivery bottlenecks; and weather-induced fluctua-
tions in demand. Weather is especially important in
the market for distillate fuel oil in New England
because distillate is widely used for heating homes
and for meeting marginal fuel requirements in other
sectors when demand is high and supplies of other
fuels are limited.

Developments associated with many of the
price-determining factors above had a significant
effect on the distillate fuel market in New England
during the latter part of 1999 and the early part of
this year. There was a rapid increase in the world
price of crude oil, a lower than normal inventory of
distillate fuel oil, a rapid drop in temperatures in the
third week of January, constraints on natural gas
pipeline capacity in some areas, and a series of
delivery and production problems for distillate fuel
oil. These factors combined to produce sharp
increases in the prices of distillate fuel oil and natu-
ral gas.

Interruptible Natural Gas Customers in New England Heating Oil Markets 5

10Energy Information Administration and U.S. Department of Energy, Office of Policy, The Northeast Heating Fuel Market:
Assessment and Options, DOE/PO-0061(00) (Washington, DC, July 2000).



At the beginning of the winter 1999-2000 heating
season, world oil prices were rising dramatically.
The price of crude oil, which had been about $12 per
barrel in February 1999, eventually rose to about
$34 per barrel in March 2000. In 1998 and 1999,
major oil-producing countries had reduced produc-
tion levels in response to the low crude oil prices.
The decrease in production, in combination with
increased worldwide demand, led to a substantial
drawdown of world crude oil inventories. A related
reduction in distillate fuel oil inventories took place
in the United States. With crude oil prices rising
faster than product prices in 1999, refiners reduced
their purchases of crude oil and their production of
refined products, including distillate fuel oil. By the
end of 1999, stocks of distillate in New England and
other areas of the United States had been drawn
down much further than might have been expected
on a historical basis.

The pressure exerted on the New England distillate
fuel oil market by rising crude oil prices and low
distillate inventories was exacerbated by relatively
high natural gas prices and by gas supply con-
straints. In some equipment, such as boilers or gen-
erators, natural gas and distillate fuel oil can both be
used. If the price of one rises relative to the other
and the other fuel is available, some consumers—
mostly large industrial facilities or power plants—
switch to the lower priced fuel.

In October 1999, wellhead and spot market prices
for natural gas were 35 percent and 60 percent
higher, respectively, than in October 1998. The
increase was due in part to higher prices for compet-
ing fuels and in part to expectations of higher natu-
ral gas consumption if normal weather patterns
developed. When the weather turned colder in the
Northeast in late December 1999, natural gas spot
prices for delivery to the New York citygate rose
substantially. In early December 1999, prices were
generally below $3.00 per million Btu, but by Janu-
ary 18 they had risen to $6.34 per million Btu. Gas
for delivery at the New York citygate traded above
$6.00 per million Btu on a majority of the days
between January 13 and February 13.

Cold weather hit New England toward the end of
January 2000. During the week of January 22, tem-
peratures shifted from being 15 percent warmer
than normal to 24 percent colder than normal. The
drop in temperatures increased weekly heating
requirements by about 40 percent, and the demand
for distillate fuel oil increased accordingly. Resi-
dential and commercial consumers increased their
use of distillate fuel oil for space heating; industrial
concerns and power companies increased their use
to meet the demand for electricity (in some cases by
switching from natural gas); and industrial custom-
ers with dual-fuel facilities increased their use of
distillate fuel oil by switching from natural gas,
either as required by their gas service contracts or to
avoid the higher price of natural gas. At the same
time, problems arose for certain deliveries of distil-
late fuel oil. For example, ice problems on the Hud-
son River and high winds and rough water in Long
Island Sound created difficulties for barge deliver-
ies of heating oil to various markets.

All the market factors discussed above were ulti-
mately reflected in distillate fuel oil prices. In
mid-January 2000, prices rose dramatically in the
Northeast. For example, between January 14 and
February 4, New York Harbor spot prices for home
heating oil (generally, high-sulfur No. 2 distillate
fuel oil) rose from $0.76 to $1.77 per gallon, a 133
percent increase. Retail prices for distillate fuel
oil—the prices faced by residential consumers—
rose less dramatically but still showed strong
increases. Between January 17 and February 7, the
average price of oil for residential customers in New
England rose from $1.18 to $1.96 per gallon, a 66
percent increase. For the typical household with a
275-gallon tank that was filled up at the peak price,
the increase amounted to approximately $140 for an
average fill-up.11 In February, the return to warmer
weather and the arrival of new distillate supplies,
mainly in the form of imports, relieved the market
stress. By February 21 residential prices had fallen
to $1.40 per gallon, and they continued to decline
during the remainder of the heating season.

6 Interruptible Natural Gas Customers in New England Heating Oil Markets
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Comparison With Other Distillate
Fuel Oil Price Spikes

The Northeast has experienced two other distillate
price spikes in the past decade, one in the 1989-90
winter heating season and another in the 1993-94
winter heating season. Appendix C of the DOE
heating fuel report discusses the dynamics of those
price spikes in detail.

In the two earlier price spikes, as in the most recent
winter heating season, demand increased when tem-
peratures fell rapidly, delivery problems developed,
and stocks were drawn down to low levels, with the
result that distillate prices rose rapidly and remained
volatile and elevated for several weeks.12 In each

case, suspension of service to customers with inter-
ruptible natural gas contracts was only one of sev-
eral major factors that contributed to increases in
heating oil demand and low distillate stock levels.
The three price spikes differed, however, with
respect to the amount of stocks available at the start
of the event and the severity of the weather. A good
indicator of the potential for price spikes is the level
of distillate stocks for the East Coast region (PADD
1) relative to its average winter pattern. In each case,
when PADD 1 stocks fell to 10 million barrels
below average, a price spike followed. In the most
severe incidents—1989-90 and 1999-2000—stocks
ultimately fell to 20 million barrels below aver-
age.13

3. Analysis of Survey Data on Interruptible Gas Service
To characterize the gas delivery interruptions dur-
ing January-February 2000 and their impact on the
distillate fuel oil market, EIA requested information
from gas service providers and end-use customers.
Survey Form EIA-903 (see Appendix B) was sent to
13 gas service providers serving the six New Eng-
land States. The respondents provided information
on volumes of gas associated with interruptible and
firm service, as well as the volume of interrup-
tions.14 Each service provider listed its gas custom-
ers that together accounted for the lesser of (1) the
50 largest interrupted customers (by interrupted
volume) in each State or (2) at least 75 percent of the
gas volumes they interrupted over the January-
February 2000 period, and identified the backup
fuel(s) capability for each customer (although some
responses did not identify backup fuels).

All but a few New England gas service providers
were surveyed as to their volume of interruptions.
To estimate the volume of interruptions accounted
for by the other service providers that were not
respondents to the EIA-903 survey, and thereby
arrive at an estimate of the total volume of interrup-
tions over the relevant period, EIA used the shares
of gas delivered under interruptible service by each
company in each State in 1998, the most recent year
for which EIA data were available, and applied that
percentage to the volumes of deliveries and inter-
ruptions to impute the missing portion attributable
to nonrespondents.

An estimated 146 trillion Btu of natural gas was
delivered in New England in January-February
2000. Of that amount, 133 trillion Btu (91 percent)
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12A quantitative analysis of the 1989-90 price spike that focused on electric utilities found that weather was the most significant
factor leading to the price spike. Weather accounted for about 7 cents of a nearly 20 cent per gallon increase in distillate prices at that
time. See Energy Information Administration, Effects of Interruptible Gas Service: Winter 1989-1990, SR/OG-91-01 (Washington,
DC, June 1991).

13The week of February 16, 1996, when stocks were 10.7 million barrels below average, was the only other time since 1989
when distillate stocks crossed this threshold. Weekly average distillate spreads increased by more than 50 percent over the preced-
ing 2 weeks, but demand moderated over the following 2 weeks. Stocks stopped falling, and distillate spreads fell back. See the
DOE heating fuel report, Appendix C.

14In general, an “interruption” is said to have occurred when an interruptible gas customer experiences an unexpected and invol-
untary suspension in service. In responding to Form EIA-903, however, service providers provided estimates of interruptions based
on actual deliveries, and therefore some suspensions or cutbacks in service initiated by the customer are included in the reported
interruption estimates. While not usually considered interruptions per se, these voluntary suspensions did result in increased use of
backup fuels. A copy of Form EIA-903 can be obtained at web site www.eia.doe.gov/oss/forms.html.



was provided under firm contracts, and 13 trillion
Btu (9 percent) was provided under interruptible
contracts.15 Despite the severe weather in New Eng-
land in January-February 2000, no firm customers
experienced service interruptions. Interruptions in
service to interruptible gas customers resulted in the
non-delivery of an estimated 3.8 trillion Btu of natu-
ral gas, or 24 percent of the total volume that could
have been delivered under interruptible arrange-
ments, according to estimates derived from data
provided in response to the EIA-903 survey.16

On Form EIA-903, gas service providers also iden-
tified the backup fuels, on a customer-by-customer
basis, that could have been used in January-
February 2000 to replace the volume of gas that was
interrupted.17 By applying the heat contents of the
backup fuels identified, natural gas interruptions
were expressed in volumetric units of the backup
fuels.

Table 1 shows natural gas interruptions in New
England for the January-February 2000 period in
equivalent terms of the backup fuels identified by
gas service providers on Form EIA-903. The equiv-
alent volume of natural gas interruptions for cus-
tomers with (No. 2) distillate fuel oil backup was
about 247 thousand barrels, or 38 percent of the
total volume of interruptions during the 2-month
period. Residual fuel oil was the backup fuel identi-
fied for 35 percent of the interrupted volume. No. 4
distillate, unspecified fuels, and small amounts of
propane, coal, and electricity were the backup

energy sources associated with the remainder of the
interrupted gas volume.

Table 2 provides weekly estimates of the volumes
of distillate fuel oil equivalent to the volume of
interruptions for interruptible gas customers in New
England identified on Form EIA-903 as having dis-
tillate fuel oil as a backup fuel. Two sets of esti-
mates are provided to reflect uncertainties inherent
in the estimates. To account for interruptions by gas
service providers outside the respondent group, the
pairs of estimates rely on reported volumes that then
were inflated to impute the total volume.

The starting point for the base estimate was the vol-
ume of interruptions for customers that were specif-
ically identified by their service providers as relying
on distillate fuel oil as a backup fuel. The higher
estimates were derived by adding to the lower esti-
mates half of the interrupted volume for customers
for whom no backup fuel was specified on Form
EIA-903.18 This procedure provides a conservative
upper bound estimate, in that 50 percent is a signifi-
cantly larger fraction than indicated by the relative
fuel shares shown in Table 1.

In the absence of data adequate to fully characterize
the volume of purchases of backup fuels by inter-
ruptible gas customers to offset the interrupted vol-
ume in New England in January-February 2000, the
volume of gas interruptions equivalent to volumes
of backup fuels is provided in this report as an indi-
cator of the magnitude of backup fuel purchases.
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15The consumption estimate is based on EIA data on monthly deliveries to end users during January-February 2000 for each of
the New England States except Massachusetts. Because EIA has incomplete information for deliveries in Massachusetts for this
period, the total includes an estimate based on contracted quantities, or maximum daily quantities, as reported in the EIA-903 sur-
vey. The maximum daily quantity is generally the maximum level of service planned for in a tariff or contract, and is therefore a rea-
sonable proxy for consumption under extreme weather conditions.

16Estimates of the amount of gas that could have been delivered are based on maximum daily quantities, contract amounts or
planning levels as provided by local distribution companies about their service arrangements.

17To reduce the reporting burden, companies were not asked to provide backup fuel information for all customers but instead
only those that together accounted for at least 75 percent of the interrupted volume, up to a total of fifty companies per State. The
unreported data were estimated using the relative fuel shares provided of listed customers, under the assumption that the listed cus-
tomers were representative of the entire customer universe.

18The imputation method adjusts the reported volumes by the inverse of the fractions of delivered volumes by company and
State as recorded in the latest report year for EIA annual data, which is 1998. Two sets of State-level share factors were generated
for either total deliveries or deliveries under interruptible contracts. The lower estimates were imputed by the larger of the two
shares, so the adjustment would be less. In fact, the lower estimates were expanded only slightly, because the share factors for
reporting companies accounted for at least 97 percent in each State in New England. The higher estimates were imputed by the
smaller of the two share fractions, resulting in a larger adjustment. Share fractions in each State were 88 percent or higher, with the
exception of Rhode Island, where the value was 38 percent.



Nevertheless, it is important to note that, in certain
ways, this measure would tend to overstate the
actual volume of backup fuel purchases to offset the
interrupted volumes. First, some customers who
experienced interruptions suspended or scaled back
operations rather than replacing the full volume of
interrupted gas supplies with backup fuels. Second,
some of the interrupted gas volumes were replaced
with backup fuels from inventories rather than with
new purchases of backup fuels. On the other hand,
because backup fuels were not specified for some

interrupted customers who may actually have used
distillate fuel oil as a backup, the figures provided
here for equivalent volumes of each backup fuel
would tend to understate the actual volumes of
backup fuel purchased to offset the interrupted
volumes.

Distillate Fuel Oil Demand by
Interruptible Gas Customers in
Perspective
For this preliminary report, DOE has made no
attempt to provide a statistical estimate of the rela-
tive impact of each major factor that is likely to have
contributed to the price spike. Nevertheless, it is
possible to examine qualitatively the impact of
interruptible gas customers versus other factors.
Natural gas interruptions, as expressed in equiva-
lent volumes of distillate fuel oil, and shown in
Tables 1 and 2, for example, can be compared with
the total volume of the distillate fuel oil market in
New England over relevant time periods.

EIA’s monthly data on prime service provider sales
of distillate fuel oil indicate that the total sales vol-
ume of distillate fuel oil in New England in Janu-
ary-February 2000 was 17.4 million barrels.19

Coupled with the total volume figures shown in
Table 2, this shows that for interruptible gas cus-
tomers with distillate fuel oil as a backup fuel, their
volume of interruptions represents about 1 to 2 per-
cent of the total sales of distillate fuel oil in New
England during January-February 2000. For the two
peak weeks of gas supply interruptions, however,
the equivalent volume of distillate fuel oil repre-
sents an estimated 3 to 6 percent of total sales in
New England. Moreover, with inventories at low
levels, the change in the price of distillate fuel oil
could have been disproportionately larger than a
change in demand of equal magnitude.

The demand of interruptible gas customers for dis-
tillate fuel oil as a backup fuel can also be compared
with distillate fuel oil stocks immediately available
in the region to meet demand. EIA data indicate that
supplier stocks in New England at the end of
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Backup Fuel Volume

No. 2 Distillate 247

No. 6 Residual 230

No. 4 Distillate 36

Other 44

Unspecified 93

Total 651

Table 1. Natural Gas Interruptions in New England
During January-February 2000, Expressed
in Equivalent Volumes of Backup Fuels
(Thousand Barrels)

Date Base Estimate High Estimate

Jan. 2-8 13 18

Jan. 9-15 24 34

Jan. 16-22 85 121

Jan. 23-29 63 90

Jan. 30-Feb. 5 37 52

Feb. 6-12 23 33

Feb. 13-19 1 2

Feb. 20-26 1 1

Feb. 27-29 <0.5 1

Total 247 352

Table 2. Natural Gas Interruptions in New England
to Customers with Distillate Fuel Oil
Backup, January-February 2000
(Thousand Barrels Oil Equivalent)

19Energy Information Administration, Petroleum Marketing Monthly, DOE/EIA-0380(2000/05) (Washington, DC, May 2000),
Table 50. No comparable figures are available for consumption or purchases.



January 2000 were 3.5 million barrels. However, as
noted in Section 2 above, suppliers’ heating oil and
other distillate stocks were extremely low in early
2000 relative to recent experience. For example, the
January 2000 stock level was 11.5 million barrels
lower than stocks in January 1999 and 6.5 million
barrels lower than stocks in January 1998.20 By
comparison, the survey information reported in
Table 2 indicates that in January 2000 the volume of
distillate fuel oil equivalent to the volume of inter-
ruptions to interruptible gas customers in New Eng-
land was about 0.3 million barrels.

The weather-induced demand for distillate fuel oil
can also be compared with the demand of interrupt-
ible gas customers. As noted in Section 2 of this
report, the sharp drop in January temperatures led to
an increase in demand for distillate fuel oil by cus-
tomers using it as their primary heating fuel, at the
same time that the volume of interrupted gas sup-
plies was peaking. Although purchases and burner-
tip consumption of oil are not coincident for
individual customers, they are likely to correspond
fairly closely on an aggregate basis (see discussion
below).

The DOE heating fuel report notes that during the
week ending January 22, temperatures in New Eng-
land shifted to 24 percent colder than normal. Using
EIA’s 1997 Residential Energy Consumption Sys-
tem (RECS) data to calculate residential heating oil
consumption per degree-day, that shift in weather
increased residential heating oil demand in New
England during the coldest week by nearly 70,000
barrels per day relative to normal January levels.21

The large impact of the temperature-induced
change in demand is evident when this figure is
compared with the average January sales figure for
distillate fuel oil of nearly 299,000 barrels per
day.22 Because conditions immediately preceding

the cold snap were warmer than normal, the abso-
lute demand swing for residential customers was
significantly larger. Moreover, the total impact of
weather conditions on the distillate market would
include not only the nearly 70,000 barrels per day
estimated for the residential sector but also addi-
tional demand from the commercial and electricity
generation sectors.

Backup Fuel Purchases and
Inventories of Interruptible Gas
Customers
The comparisons presented above place in context
the estimated weekly and monthly volumes of dis-
tillate fuel oil equivalent to the volume of inter-
rupted gas deliveries. However, information on the
timing of purchases and the management of inven-
tories of backup fuels is needed for a more complete
picture of how interruptible gas customers may
have contributed to the demand for distillate fuel oil
in New England during January-February 2000.

The timing of distillate fuel oil purchases can be an
important consideration. Unlike natural gas and
electricity, fuels such as oil, kerosene, propane, and
coal typically are purchased and delivered to cus-
tomers in quantities that exceed daily consumption
levels. The difference between deliveries and actual
burnertip consumption is likely to be largest for an
individual residential customer. The DOE heating
fuel report calculates an expected delivery interval
of 6 weeks under normal winter weather conditions
for a typical New England consumer with a 275-
gallon tank.23 Anecdotal information suggests that
commercial and industrial facilities generally
receive deliveries more frequently than residential
customers and typically have less on-site storage
capacity relative to their daily burnertip consump-
tion than do residential customers.
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20Energy Information Administration, Petroleum Supply Monthly (Washington, DC, March 1998, March 1999, and March
2000), Table 52.

21Energy Information Administration, A Look at Residential Energy Consumption in 1997, DOE/EIA-0632(97) (Washington,
DC, November 1999), Table CE2-9c.

22Energy Information Administration, Petroleum Marketing Monthly, DOE/EIA-0380(2000/05) (Washington, DC, May 2000),
Tables 49 and 50.

23Home heating oil customers typically have a 275- or 550-gallon tank. A typical residential furnace consumes less than 1 gallon
of heating oil per running hour and often runs for only a fraction of a day.



When all buyers who use oil as their primary winter
fuel are considered as an aggregate, there is likely to
be a much closer relationship between purchases
and burnertip consumption, because the “lumpi-
ness” of individual deliveries averages out across
the entire customer base. Such averaging out, how-
ever, may not be as likely in the case of customers
who use oil as a backup fuel. There is a possibility
that a number of customers could be purchasing oil
at one time, and that such purchases occur when gas
service has been interrupted.

For information on purchases, consumption, and
inventories, EIA used Form EIA-904 (see Appen-
dix C) to survey directly a sample of interruptible
gas customers in New England who, according to
information provided on Form EIA-903, experi-
enced interruptions in natural gas service during
January-February 2000. Because the focus of this
paper is the impact of natural gas interruptions on
the distillate fuel oil market, all the interrupted cus-
tomers identified on Form EIA-903 as having distil-
late fuel oil as a backup fuel were included in the
sample. Some customers identified on Form EIA-
903 as not having distillate fuel oil as a backup fuel
were also included in the sample to verify the accu-
racy of the EIA-903 information.24 (These custom-
ers were selected from a random sample of the
remaining New England customers identified by
service providers as experiencing interruptions.) A
total of 97 customers provided responses to the
EIA-904 survey, of which 68 were reported by their
gas service providers as using distillate fuel oil as a
backup fuel and 29 were reported as using other
backup fuels.

The analysis in this section is based on responses
from 30 of the 97 customers providing responses on
Form EIA-904. The 30 customers chosen were
those who experienced interruptions of natural gas
service during January-February 2000, purchased
or consumed distillate fuel oil as a backup fuel, and
provided data that were internally consistent.25 For

the majority of the 30 customers, the volume of dis-
tillate fuel oil consumed was roughly comparable,
in terms of heat content, to the volume of inter-
rupted gas deliveries. Overall, however, less than
half of the total volume of gas interrupted during the
2-month period was replaced by the consumption of
distillate fuel oil. The lower than expected con-
sumption volume results from the actions of the two
largest customers, representing more than 70 per-
cent of the interrupted volume, who chose to reduce
operations rather than use backup fuels to replace all
interrupted gas volumes. As discussed earlier in this
section, this finding indicates that, all other things
being equal, using the total volume of gas interrup-
tions for customers with distillate fuel oil backup as
a proxy for their consumption or purchases of distil-
late fuel oil would tend to overstate their actual con-
sumption or purchases.

The impact of interruptible gas customers on the
distillate fuel oil market would have been mitigated
if, in response to the suspension of natural gas ser-
vice, interruptible customers had consumed distil-
late fuel oil from inventories rather than purchasing
the fuel either to provide supplies or to maintain
inventory levels. Based on information from the
EIA-904 survey, about 10 percent of the distillate
fuel oil consumed over the 2-month period came
from on-site inventories, which was equivalent to
about 15 percent of total on-site inventories as of
January 1, 2000. More importantly, during the week
ending January 22, 2000, when the largest gas inter-
ruptions occurred, end users replaced over 90 per-
cent of their distillate consumption with purchases
instead of drawing down inventories.

Although the drawdown of distillate inventories
could not have replaced all the interrupted natural
gas during January and February 2000, increasing
the drawdown and timing replacement fuel pur-
chases differently could have reduced the pressure
on the distillate market. Such purchasing decisions
can be made with accuracy given perfect hindsight;
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24EIA found several cases in which the gas service provider reported the wrong backup fuel for an end user, but the low fre-
quency was judged not significant enough to invalidate the responses overall. In addition, EIA found a number of cases in which the
gas service provider reported that it interrupted a customer’s gas supply, whereas the customer reported switching to a less expen-
sive alternate fuel.

25A copy of Form EIA-904 can be obtained at web site www.eia.doe.gov/oss/forms.html.



however, it should be noted that backup fuel pur-
chasing decisions are normally made under condi-
tions of considerable uncertainty.

As part of its follow-on analysis of service interrup-
tions in the Northeast, scheduled for publication in a
few months, EIA is resolving data problems associ-
ated with the EIA-904 responses for the New Eng-
land States. Consequently, the EIA analysis will be
based on a larger sample for the region. The data
problems include inconsistencies between the infor-
mation provided on Form EIA-903 and Form
EIA-904 with respect to backup fuels and volumes
of interruptions.

EIA’s follow-on analysis is also intended to provide
a more complete picture of regional interruptions in

gas service, the responses of interruptible gas cus-
tomers, and impacts on the distillate fuel oil market.
The geographic scope of the study will be extended
beyond New England to include New York, New
Jersey, and Pennsylvania. An expanded geograph-
ical scope is important because of the relatively
large volumes of interruptible gas service and the
sizeable distillate market in the Northeast region,
and because Senator Lieberman’s request for a
DOE study applied to the entire Northeast region.
The EIA analysis will also provide more detail on
interruptions by type of customer (i.e., power plant
vs. small commercial facility) and will compare the
January-February 2000 price spike with other
recent price spikes.

4. Findings and Possible Policy Options
The discussions at the DOE-sponsored public meet-
ings this winter, as well as the inquiry from Senator
Lieberman, suggest considerable interest in deter-
mining the impact of interruptible gas customers on
the Northeast heating oil market and in identifying
actions that might be taken to ameliorate any
adverse impacts. This section provides preliminary
views on these “bottom line” issues.

Findings

Based on information collected and analyzed as of
October 2000, our main findings are as follows:

�For interruptible gas customers with distillate
fuel oil as a backup fuel, their volume of interrup-
tions was equivalent to about 1 to 2 percent of the
total sales of distillate fuel oil in New England
during January-February 2000. For the two peak
weeks of gas supply interruptions, however, the
equivalent volume of distillate fuel oil amounted
to an estimated 3 to 6 percent of total sales in New
England. There were no interruptions of firm nat-
ural gas service during the 2-month period.

�Purchases of distillate fuel oil by interruptible gas
customers, therefore, may have contributed
somewhat to the spike in the price of distillate

fuel oil in January-February 2000, especially
during the peak weeks of gas interruptions. Nev-
ertheless, other factors—a sudden drop in tem-
peratures, low regional stocks of distillate fuels,
and weather-related supply problems during a
period of high customer demand—appear to have
played a significant role in this price spike, as
they have in previous spikes.

�While this preliminary analysis suggests that
interruptible natural gas service does not threaten
the stability of the home heating oil market, sev-
eral steps might be taken—without undermining
the benefits of interruptible service—to reduce
the potential adverse impacts of gas supply inter-
ruptions in times of market stress.

Possible Policy Options
Regardless of the magnitude of the impact of inter-
ruptible gas customers on Northeast heating oil
markets, the threat of future heating oil price spikes
and supply problems still remains. To help counter
the threat, President Clinton in July 2000 directed
Secretary Richardson to establish a heating oil com-
ponent of the Strategic Petroleum Reserve in the
Northeast, and 2 million barrels of heating oil are
now stored in the reserve. (For further information
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on the Northeast Heating Oil Reserve, see web site
www.fe.doe.gov.) Other possible policy options are
discussed below.

Interruptible gas customers can prepare for the pos-
sibility of gas service interruptions in several ways
that involve economic choices. They can: (1) hold
on-site physical inventories of backup fuels, (2)
negotiate contracts with service providers of backup
fuels for delivery of such fuels in the event of a gas
service interruption, and (3) like other fuel users,
hedge against price spikes by using financial instru-
ments. Interruptible gas customers have several
incentives to minimize their physical inventories of
backup fuels. If the prices of the backup fuels
decline, interruptible gas customers face the choice
of either selling inventories at a loss or incurring the
costs of using or storing relatively high priced fuels.
Higher inventory levels could also result in
increased capital and/or operating and maintenance
costs. In addition, on-site storage may be perceived
as posing safety and/or environmental risks that are
to be avoided absent the immediate need for backup
fuel supplies. Interruptible gas customers might
decide, conversely, to purchase additional physical
inventories of backup fuels if they expect prices to
increase.

Policymakers and customers can also take several
steps to reduce the potential for adverse impacts
associated with the interruption of service to inter-
ruptible gas customers when the demand for heating
fuels is high. Each of the approaches outlined below
involves costs that would need to be borne by a mar-
ket participant or a government entity.

Increase storage levels of backup fuels by inter-
ruptible gas customers. To the extent that con-
sumption of distillate fuel oil by interruptible gas
customers during periods of severe winter weather
could be derived from inventories rather than
near-term purchases, the impact of their demand on
distillate fuel oil prices would tend to be lessened.
States could require that interruptible gas customers
using distillate fuel oil as a backup fuel have at least
some minimum volume of inventory on-site (and/or
under contract if a customer’s on-site storage

capacity is limited). Additional reporting of key
data could assist States in the development of appro-
priate inventory policies.

Inventory management requirements would ideally
accompany any minimum volume requirements, so
that interruptible gas customers would minimize
their purchases to maintain a minimum inventory
level during a period of severe winter weather. For
example, States might establish minimum inventory
levels that would be averaged over a rolling multi-
week period. A more modest alternative to specific
minimum inventory levels would be a requirement
that interruptible gas customers using distillate fuel
oil as a backup fuel annually certify, as a precondi-
tion for receiving interruptible service, that they
have adequate inventories on site and/or under con-
tract, or that they will cease operations fueled by gas
when non-firm service is interrupted.

Approaches using incentives could provide pay-
ments or other subsidies to customers with inter-
ruptible gas service to shift their economic decision
in favor of maintaining higher inventory levels.
Incentives could also be used as a supplement to tar-
iff provisions to encourage the construction of addi-
tional storage, or to encourage customers already
capable of storing larger volumes of backup fuels to
maintain inventories that would exceed any mini-
mum requirements.

Conduct an assessment of the feasibility of
enhancing information programs associated
with winter fuel markets in the Northeast. EIA
could conduct an analysis of what additional data
would need to be collected on a regular basis, as
well as the costs associated with such data collec-
tion and reporting, so that affected parties could
better assess: (1) the potential for disruptions of
winter fuel markets in the Northeast and (2) the
potential impacts of various mitigation actions.
Such information would encompass aspects of the
natural gas, petroleum product, and electricity mar-
kets, which are interdependent, and would include
data on regional gas service interruptions, the vol-
ume of backup fuels used for substitution, and
end-user stocks and storage capacity.
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Encourage residential heating oil customers to
take steps to reduce their exposure to price risk.
Although residential heating oil customers in New
England have few cost-effective options for fuel
switching, they can take other steps to limit their
exposure to price spikes. Customer options include
filling tanks during months when oil has historically
been less expensive than the average annual price,
and taking advantage of supplier budget plans or
contracts that offer capped or fixed fuel prices.

Budget plans and fixed price or price cap plans are
price spike avoidance mechanisms that already are
available but whose use could still be expanded sub-
stantially. As cited in the DOE heating fuel study,
about 98 percent of Northeast heating oil dealers
surveyed offer budget payment plans whereby cus-
tomers pay their annual bills in eleven equal
monthly amounts plus a twelfth payment that recon-
ciles the total annual payment required. Similarly,
54 percent of dealers surveyed indicated that they
provide price cap programs to residential customers
for a small premium, and 55 percent offer guaran-
teed fixed pricing.

Such hedges can be effective insurance against all
price spikes, not just those concurrent with gas
delivery interruptions. Therefore, they merit con-
sideration even if other steps are taken to reduce
delivery spikes when gas sales to customers lacking
firm contracts are interrupted. Mechanisms avail-
able to encourage the use of hedging mechanisms
include:

�Providing information programs, such as public
service announcements and brochures outlining
the benefits of price protection plans.

�Implementing a check-off system under which
consumers are enrolled into a budget program or
receive a heating oil contract that includes price
insurance unless they explicitly reject it.

�Providing financial incentives to retailers offer-
ing price protection plans. Subsidies or other
incentives could be provided to oil retailers based
on their success in enrolling customers in such
plans.

Reduce reliance on distillate fuel oil as a primary
or backup fuel. Interruptible gas customers and
other commercial or industrial customers that use
distillate fuel oil as a primary or a backup fuel could
be offered incentives to substitute, at least in part,
residual oil or natural gas for distillate fuel oil. Sev-
eral options available to residential customers to
replace distillate fuel oil as a home heating fuel are
discussed in the DOE heating fuel report. The report
also notes, however, that economic considerations
can often favor the continued use of heating oil. For
example, even with recent price spikes, the report
shows that heating oil customers in some areas of
the Northeast where gas service is an available
option have saved money by staying with oil as their
primary heating fuel. While infrastructure expan-
sion for fuels other than distillate fuel oil could lead
some consumers to change their primary or backup
fuel choices, a policy of steering residential users
toward options other than heating oil may require
special incentives.

Encourage greater residential energy efficiency.
The DOE heating fuel report indicates that the
potential for fuel switching and additional energy
conservation is limited for homeowners in the
Northeast. Nevertheless, the report does mention
some relatively inexpensive conservation options—
installing set-back thermostats and lowering ther-
mostat settings—and more expensive options such
as newer furnaces, multi-paned windows, and better
insulation.

Improve low-income energy assistance mecha-
nisms. At the Federal level, the Low Income Home
Energy Assistance Program (LIHEAP) is providing
financial aid to low-income citizens. New or
expanded State or local programs to provide finan-
cial compensation to economically vulnerable users
of heating oil could also offset hardships due to
price spikes arising from any cause.

14 Interruptible Natural Gas Customers in New England Heating Oil Markets



Appendix A

Letter Requesting the Study
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Appendix B

Form EIA-903
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Appendix C

Form EIA-904
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