Appro?ed:_

Date 1-24-01

MINUTES OF THE SENATE UTILITIES COMMITTEE.

The meeting was called to order by Chairperson Senator Stan Clark at 8:30 a.m. on January 22, 2001 in
Room 313-S of the Capitol.

All members were present except: Senator Wagle, excused

Committee staff present: Raney Gilliland, Legislative Research
Ann McMorris, Secretary

Conferees appearing before the committee:
David Williams, Production Supervisor, Kansas Corporation Commission
Robert Krehbiel, Kansas Independent Oil & Gas Association
Dick Brewster, BP-Amoco
Robert O. Reid, Colorado Interstate Gas
Bill Eliasan, VP, Gas Strategy, Kansas Gas Service & OK Natural Gas
Jim Borowicz, UtiliCorp United Inc.
James W. Bartling, Mgr. Greeley Gas Company
John Cita, Kansas Corporation Commission

Others attending: See attached list

This was a joint meeting of the Senate Utilities Committee chaired by Senator Stan Clark, and House
Utilities Committee chaired by Rep. Carl Dean Holmes. Chair Holmes opened the meeting and reviewed
the purpose and focus for the three joint committee meetings being held this week. Chair Clark referred to
three reports with good general and background information on the natural gas industry which are
available on the internet from Energy Information Agency which is part of the Department of Energy. All
three documents can be accessed under www.eia. Two are statements made by the EIA administrator
before the U.S. Senate and the third is a two-year old report entitled Corporate Realignments and
Investments.

Presentations on Natural Gas Supply Factors
1. Overview of Kansas Natural Gas Production by David P. Williams, Production Supervisor, Kansas
Corporation Commission. (Attachment 1)

2. Robert E. Krehbiel, EVP, Kansas Independent Oil & Gas Association (Attachment 2)

3. Natural Gas: The Price/Supply Relationship by Dick Brewster, BP-Amoco (Attachment 3)
4. Robert O. Reid, Colorado Interstate Gas (Attachment 4)

5. Bill Eliasan, VP, Gas Strategy, Kansas Gas Service & OK Natural Gas (Attachment 5)

6. Jim Borowicz, UtiliCorp United Inc. (Attachment 6)

7. James W. Bartling, Mgr. Greeley Gas Company (Attachment 7)

8. John Cita, Chief Economist, Kansas Corporation Commission (Attachment 8)

No time remained for questions after the presentations.

Next meeting of the joint committees will be on January 23, 2001.

Adjournment.

Respectfully submitted,
Ann McMorris
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Overview of Kansas Natural Gas Production
David P. Williams - Production Supervisor
Kansas Corporation Commission

Oil and natural gas resources are the most important energy products in Kansas and
production of these products has been established in 91 counties throughout the state. These
resources are produced from many geologic formations at depths ranging from as shallow as a
few feet below surface in Eastern Kansas to deeper horizons of approximately 2000 to 4000 feet
in Central and Northwest Kansas. The deepest producing areas are located in Southwestern
Kansas, where production depths are common at depths of 4000 feet or more (See Figure - 1).

Figure 1
Oil and Gas Fields in Kansas
B Gas Shallow Gas B Gas Storage
. Ol I Oil and Gas

Lo

P |

Source: Kansas Geological Survey (KGS).

In 1970, natural gas production peaked at approximately 900 Billion cubic feet .

Since 1970 gas production in Kansas has declined by approximately 36%, largely due to the
decline in the resource base. It is estimated that by projecting this production forward for the
years 2001- 2010, the anticipated rate for the annual Kansas gas decline in production will be in
the range of approximately 8% to 10% per year.

This decline is likely to continue until additional new reserves are found (through
drilling), or enhanced recovery projects are enacted, or as new innovative technology is advanced
that may aid in the lengthening of the proven reserves and/or replace the proven reserves being
consumed.

Senate Utilities Committee
January 22, 2001
Attachment 1-1



Figure 2

Kansas Total Gas
1945 - 2000 YTD*
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Source: DeGolyer & MacNaughton: Twentieth Century Petroleum Statistics (1999)

Southwestern Kansas remains the primary natural gas producing region of the state, with

approximately 82 % of the total 1999 statewide gas production coming from this area. The

majority of this gas production is attributed to three large producing fields: the Hugoton Field

(64.4 %); the Panoma Field (15.29%); and the Greenwood Field (2.35 %). The remaining
statewide gas production (17.99%) comes from all other fields throughout the state.

Figure 3

1999 KANSAS MAJOR GAS FIELD
BY % OF STATEWIDE TOTAL

Other (17.99%) ..~ ~

Greenwood (2.35%)

Panoma (15.29%)
Hugoton (64.37%)

KCC-DPW 1/19/2001. DATA: FROM KCC MONTHLY PRORATION REFORTS AND KDOR



In Southwestern Kansas, the Hugoton gas field is known as one of the largest gas fields in
North America. The field was discovered in 1922, first produced in 1928, and to date it has
produced in excess of 24 Trillion Cubic Feet (Tcf).

Figure 4
KANSAS HUGOTON GAS FIELD
1928 2000* YID & AVERAGE W.H.S.LP.
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Source: Kansas Corporation Commission (KCC) Proration Data..

The Hugoton field currently produces in excess of 325 Billion cubic feet (Bcf) annually
from more than 7450 wells and accounts for more than 64 % of the total statewide gas
production. However, this field is in pressure decline with an average well shut-in reservoir
pressure of 12 % of the original field-wide reservoir pressure (See Figure 4).

Based on historical average pressure decline rate data the Hugoton field is forecast, for
the 2001 through 2010 period, to decline in reservoir pressure at an annual rate of approximately
7 to 10 pounds per square inch gauge (psig). The gas production is forecast to decline annually
at a rate of approximately 10 %.

However, increased utilization of well and pipeline technologies, associated with recent
Kansas regulatory rule revisions now allow for the optional use of vacuum operations in this
field. If utilized successfully, these operational changes may help to extend the life span of the
field by lowering the abandonment pressure associated with the wells.

3
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Figure 5

KANSAS ACTIVE RIG COUNT
1949-2000 YTD*
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As shown in Figure 5 drilling activity in Kansas has seen dramatic movement in the
number of active rigs over time. This is due in part to the ever changing variables of supply,
demand, and technological advances which have effected product price over time.

In 1981, the number of active rigs peaked at just under 200. In contrast in 1998, the
active rig count had declined to a total of 15 active rigs . This equates to a decline in active
drilling rigs since 1980 of more than 92%.

During calender year 2000 there has been an dramatic increase in the number of active
rigs operating in Kansas (up 60% since 1998 ). Unfortunately, Kansas is now believed to be
essentially at “rig capacity” because of limiting constraints of qualified personnel, lack of
associated service companies, and the actual infrastructure of rigs that are currently available for
drilling.



Figure 6

KS. DRILLING INTENTS & ACTUAL DRILLED
STATEWIDE 1996-2000
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Figure 6 shows that in 2000, Kansas operators increased the number of intent to drill
permits as filed with the KCC by more than 77 %. This increase in the number of permitted

wells has resulted in more than a 63 % increase in the number of wells that were actual drilled.

This is due to the increase in both oil and gas price

Figure 7.
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For the sixteen year period from 1984 -1999, the average well head price for Kansas
natural gas had increased by approximately one-third. However, in the first three quarters of 2000,
the average well head price has increased by more than 52 % for the same reporting period as one
year ago.

This illustrates that the reported price this year is at a sixteen year high and is predicted to
go even higher as spot market prices are approaching the $9-$10 range per thousand cubic of gas
(Mcf).

Figure 8

Major Natural Gas Producing Basins and
Associated Transportation Corridors
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Kansas in centrally located and has been productive for more than a century. The existing
gas processing and transportation infrastructure in Kansas is in place and available for any
additional gas reserves that may come on line for either interstate or intrastate markets
(See: Figure 8).
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Figure 9
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As shown in Figure 9 the Energy Information Agency (EIA), indicates that the Kansas
proven gas resource base has continued to decline since 1979 and is now estimated (1998) to be
approximately 6.4 trillion cubic feet (Tcf). That represents an approximate decline of 40% in
proven reserves since 1979 in Kansas. This decline is likely to continue until additional new
reserves are added or as new innovative technologies are advanced that may aid in the
lengthening of the proven resource base.

Figure 10
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Figure 10 shows production, and reserves for the United States for the period 1945 to
present. This graph shows the U.S. proven reserves peaked in 1967 with actual gas production
peaking in 1973. EIA estimates that production in 1999 of approximately 18 Tcf will increase in

2020 to approximately 26 Tcf. This represents a 44 % increase in anticipated production over
current levels.

Figure 11

U.S. Natural Gas Production, Consumption, and Imports,
1970 - 2020 (trillion cubic feet)
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Figure 11 shows the historical and anticipated United States gas production, consumption
and imports from 1970 to 2020. This graph shows a widening gap in the forecast of actual
production and overall consumption by approximately 15 %.



Figure 12

Technically Recoverable Gas Resources in North
America Comprise Almost 2,500 Trillion Cubic Feet
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The Energy Information Agency (EIA) projects that there are additional energy
resources located within the Mid-Continent area of the United States (including Kansas). If EIA’s
estimates, shown in Figure 12, are correct then approximately 58 Trillion cubic feet (Tef) of
proven reserves are located within the Mid-Continent area. In addition 149 Tef of conventional

resources and 101 Tcf of non-conventional resources may be technically recoverable as a source
of further energy supply.

Figure 13

Lower 48 - Natural Gas Resources Subject to Access Restrictions

* Apprazimately 29 TCF of the Rockies gas y
resowurces are closed to and
108 TCF are avallable with restrictions

Significant amount of resource is subject to access restrictions
HNational Petrolewn Council, December 1999
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In Figure 13 the National Petroleum Council shows areas that may contain additional
recoverable gas reserves that are currently under restriction for energy development. Should such
lands be developed successfully as shown in this graph the anticipated additionally recoverable
gas resource base would increase by approximately 213 Tcf.
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STATE OF KANSAS
Monday, January 22,2001

JOINT MEETING OF THE UTILITIES COMMITTEES
OF THE HOUSE AND SENATE

Natural Gas Supply Factors

TESTIMONY OF
Robert E. Krehbiel, Exec. V.P.
Kansas Independent 0il & Gas Association

Senate Utilities Committee
January 22, 2001
Attachment 2-1



TESTIMONY
I. Condition of the Exploration and Production Component of the U.S. and Kansas Oil and Gas
Industry.

A. Machinery and Equipment

B. Personnel

C. Technology

ATTACHMENTS A (U.S), B (KANSAS-1982) and C (KANSAS-1998).
II. Current Characteristics of the Kansas Resource Base.

A. Kansas Geological Survey Open File Report 2000-69-ATTACHMENT D.

B. Kansas Geological Survey Open File Report 2000-16-ATTACHMENT E.
[I1. The Wellhead Price of Natural Gas.

A. The Past-1930 through 1999-ATTACHMENT F.

B. The Present-2000 previous twelve monthssATTACHMENT G.

C. The Future-Futures prices through May, 2003-ATTACHMENT H.and N.

D. Natural Gas Policy Act Ceiling Prices 1978 through 1988-ATTACHMENT 1.
[V. The Transportation of Natural Gas

A. The Pipeline System-ATTACHMENT J.
V. The Cost of Natural Gas.

A. Producers-Transporters/Affiliates-Consumers-ATTACHMENT K.

B. Selected National Average Natural Gas PricessATTACHMENT L.

C. Comparison of U.S. Residential Costs to Ks Wellhead PricessATTACHMENT M.
V1. How Shortages Occur.

A. Federal Regulation of Wellhead Price.

1. 1938 Natural Gas Act.

)

1954 State of Wisconsin v. Phillips Petroleum Company.
3. Opinion 699 and Opinion 699-D.
4. Natural Gas Policy Act of 1978. (See Attachment I)

B. Monopoly Power of Purchasers.

VII. Questions posed to Producer Conferees.



QUESTIONS FOR NATURAL GAS PRODUCERS

1. In order to encourage exploration and increase production of natural gas in Kansas, what is
the necessary wholesale price?

Answer: Declining production levels of recent years clearly indicate that the $2 to $2.25
wellhead price range is insufficient to induce exploration. The resource base is sufficient to
meet current demand if exploration levels had been maintained by reasonable price levels. The
last shortage occurred in the late 1970's and the federal government passed the Natural Gas
Policy Act of 1978 to encourage production. The price ceiling ascribed to production from new
wells in 1978 (See Attachment ) commenced at $2.078 in December, 1978, and was escalated
monthly with inflation to $5.093 by December of 1988. This level of wellhead prices fixed over
time in federal law provided sufficient price certainty and price incentive to many independent
producers to explore for and sell gas in to the interstate market for the first time since the
Phillips decision of 1954. In fact it created a gas bubble, so, perhaps this price was too high for
that period of time. Today a sustained price in the $3.50 range coupled with confidence in long
term prices would, by most independent producer accounts, encourage exploration in Kansas
prospective areas. A greater number of economically viable exploration and development
prospects come into play as the wellhead price goes up. Short term price spikes such as those
being experienced today are unreliable for long term capital decisions. Confidence in future
prices is the determinant.

2. a) How long on average does it take your company to develop or produce natural gas from
proven reserves and make it available for transport to pipelines?

Answer: If the reserves are truly proven and the project is simply an exploitation project the time
line might look something like this: 1 month to propose drilling and obtain necessary approval
and permits, 3 to 6 months waiting to obtain a drilling rig, two weeks drilling and testing, 2
weeks waiting on completion tools, 1 week to complete and equip, 2 weeks to lay a small lead
lines to tie into an existing gathering system( since this is a proven area the lead line should be
less than one mile). This would result in approximately a 6 to 9 month period to bring additional
gas volumes on line.

b) What is the process, once a company finds a new gas field, to bring the gas to market?

Answer: The process to bring a new field to market is usually as follows: Geological evaluation
of an area, lease acquisition, seismic exploration, financing, drilling, testing, completion, sales
and construction of gathering lines to deliver to market. The lead time is approximately two
years to get new fields to market.

c) What elements control how fast this gas gets to market? Proximity to markets, quality and
quantity of gas affecting ability to market timely, weather, field conditions, ease of construction,

and right of way acquisition.

d) Do FERC rules promote or hinder the process of expanding capacity? No opinion.
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e) Does the fact that interstate pipelines are cost of service regulated create incentives or
disincentives to build out to new fields?

Answer: Interstate pipelines generally do not build out to new fields. In Kansas the producer is
generally responsible for laying pipelines to the gatherer of the transmission company and the
economic viability of such construction depends in large part on the wellhead price of natural
gas. The interstate pipeline companies have not expanded any of their systems to new fields in
Kansas for several years to our knowledge.

3. What impact does declining pressure in the Hugoton gas field have on both production and
prices?

Answer: Production declines and compression is required. The cost of operation will increase
significantly. Prices are more dependent on world supply but the Hugoton F ield has been a
significant source of supply for many years. The decline in production and deliverability in just
the Hugoton field could have a small impact on prices.

4. a) How much natural gas is being exported from Kansas? s Kansas still a net exporting
state.

Answer: According to EIA statistics Kansas produces approximately 550,000,000 MCF per year
and consumes approximately 300,000,000 MCF per year. 250,000,000 MCF is exported.
Kansas is a net importer of crude oil, producing approximately 34 million barrels per year and
consuming approximately 60 million barrels per year.

5. The Kansas Geological Survey, using data from the Energy Information Administration,
projects average Kansas well head prices to increase to more than $3.50 per MCF, with Kansas
residential prices increasing to more than $7.00 per MCF. In your opinion, what is the
explanation for this differential between well-head and burner-tip prices.

Answer: We really don’t know but we assume that, in addition to the pipeline transportation
costs, it is the services which are provided by the various pipeline affiliates. The affiliates
perform services which have been “unbundled”and deregulated. We could not find where, how

or if many of these deregulated services are reported.
6. a) In your view, how well is the natural gas market working?

Answer: The current supply shortage indicates that the market has set the wellhead price of
natural gas too low to encourage the investment in exploration and production necessary to keep
up with growing demand. The resource base appears to be adequate if investment in
exploration and production were justified by the market price. Independent producers, who drill
85% of the wells in America, cannot charge a price for their production, so when the market
drops their only choice is to cease exploration. Long periods of sustained low wellhead prices
will then result in rapid price corrections, such as the fly up we are experiencing today. Does
that mean the gas market is not working? If consumers benefitted from a decade and a half of
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unrealistically low wellhead prices then perhaps it is working. If the consumers did not benefit
then that is another issue.

b) Do you think the market is subject to manipulation? Who do you think might manipulate it?

Answer: Natural gas supply shortages have occurred when federal regulation set the price at the
wellhead so low as to discourage capital spending for exploration and production. This was the
effect of the Phillips decision in1954 which resulted in supply shortages in the interstate markets
by the mid 1970's. This was governmental manipulation of the market and the market remains
subject to governmental manipulation.

A supply shortage might occur as well if the interstate pipeline purchasers and their
affiliates, producing affiliates, gathering affiliates, field services affiliates, marketing affiliates,
electric generation affiliates, local distribution affiliates, etc, might somehow achieve a
monopoly which would allow them to purchase gas at the wellhead at less than free market
determined prices or charge prices for services that exceed free market prices and then pass
those costs through to consumers. This concern is often expressed by the agricultural industry,
particularly with respect to the beef packing industry. The mergers which have taken place and
the deregulation of certain services provided by affiliated entities sets the stage for potential
manipulation of market prices both at the wellhead and at the burner tip. We have no particular
knowledge in this area and express no opinion.

Independent producers believe, however, that the free market works so long as we are
certain it remains free and competitive from wellhead to burner tip.

7. What type of state regulatory changes or state incentives, if any, would help extend the life
span of the Hugoton field and other Kansas gas fields?

Answer: Kansas is a mature producing province and as the resource base declines the costs of
production increase. The State can reduce the costs of operation by eliminating the sales tax on
oil and gas machinery and equipment and labor services applicable to maintaining, reworking
and recompleting old wells. The Kansas oil resource base can no longer support the severance
tax. Since much natural gas is discovered by independent producers in the search for oil or in
association with oil, the severance tax on oil should be repealed to encourage exploration for
both o1l and gas. To increase production the KCC is reviewing increasing allowables from 25%
of absolute open flow or 150 mcf per day, whichever is greater, to 50% of absolute open flow.
This should be done and the minimum per day rate should also be increased to 300 or possibly
500 mcf per day as well. Price caps on production enhancements applicable to both crude oil
and natural gas should be eliminated.

8. What is currently being done to lower the abandonment pressure associated with wells in the
Hugoton field? Is there research that might be considered and should be funded to promote
increased well production in the Hugoton Field?

Answer: This question is best answered by the Kansas Geological Survey or the Kansas
Corporation Commission.
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9. Is your company changing selling practices from short-term contracts or from long-term
contracts to short-term contracts?

Answer: Lon g term contracts are not offered at fixed prices. Currently contract prices are tied
to a market index price. Some producers may lock in a price using the NYMEX futures market

to either provide a floor price for the gas or lock it in for a 12 month or other time period.

10. What happened to the old long-term contracts in the Hugoton field? Were any of them for
the life of the field? What is the price of the gas? Have there been any changes to the contracts
due to market prices? Are they spot or free market prices?

Answer: The Hugoton is the domain of the major producers and we will defer to their comments.
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9.

ATTACHMENTS

. Attachment A-Charts prepared by the Independent Petroleum Association of America.

Attachment B-Extent and Economic Value of the Kansas Oil and Gas Industry-1982.
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Attachment G-2000 Henry Hub Natural Gas Prices for previous 12 months.
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America’s Oil and Gas Producers

I

EMPLOYMENT: Preliminary employment data for the exploration and production sector of the oil and natural gas
as of February 1999, stood at 288,400 employees, compared to 334,700 in the same month last year. In 1998, the U.S.
averaged 325,900 employees, compared to 334,600 for 1997. Since the early 1980s, 520,000 jobs relating to the oil and

natural gas industry have been lost.

CRUDE OIL IMPORTS: Imports of crude oil and petroleum products in 1998 averaged 10.3 million barrels per day, the
highest level ever of imports. This represents a 220,000 b/d increase over 1997 levels of 10.16 MMb/d. Imports have
continued to constitute over 53 percent of domestic supply of petroleum products. Five years ago, we depended on imports to
supply 45 percent of our needs. Imports of refined products averaged 1.83 MMb/d in 1998 down from 1.93 MMb/d in 1997.
Crude oil imports have increased to 8.55 MMb/d in 1998, up from 8.22 MMb/d in 1997. U.S. petroleum imports (crude &
products) in January were 10.18 MMb/d; imports in the same month last year were 9.89 MMb/d.

NATURAL GAS IMPORTS: Natural gas imports for 1998 averaged 3.13 Trillion cubic feet (Tcf), a four percent increase
over 1997. They have been rising steadily and rapidly since 1986. Canada continued its role as the major supplier of gas
imported into the U.S., supplying the United States with 3.02 Tcf in 1997.

CRUDE OIL PRODUCTION: Crude oil production in 1998 fell to an average 6.24 MMb/d, compared to 6.45 MMb/d in
1997, representing a 209,000 b/d decrease. Crude oil production in the lower 48 states fell to 5.06 MMb/d, while Alaskan
production continued its decline to 1.17 MMb/d. U.S. crude oil production in February averaged 5.94 MMb/d, its lowest level
in nearly fifty years, compared to 6.38 MMb/d during the same month last year.

NATURAL GAS PRODUCTION: Total dry natural gas production in 1998 averaged 18.97 Tcf, up from 18.90 Tcf for
1997. This was attributed to a significant increase in production in the Gulf of Mexico as well as from Arkansas and
Colorado. In 1998, gross withdrawals of natural gas reached an all time high of 24.5 Tcf, topping the 1973 level of 24.0 Bcef.
U.S. dry gas production in January was 1.61 Tcf; production in the same month last year was 1.61 Tcf.

ROTARY RIG ACTIVITY: In 1998, the rotary rig count averaged 827 rigs for the United States, a decrease of 116 over
one year ago. The rotary rig count has dropped to an all time low of 502 through March 26, 1999. Twentytwo percent of the
rigs were drilling for oil, while seventy<ight percent were drilling for gas.

WELL COMPLETIONS: In 1998, total well completions showed a decline of 13 percent to 24,884 over 1997. There were

10,711 gas well completions; 8,720 oil well completions and 5,453 dry holes.
RESERVES: In 1997, crude oil reserves increased 2.4 percent to 22,546 million barrels. Naturals gas liquids 1.9 percent to

7,973 million barrels. Dry natural gas reserves increased 0.4 percent to 167.2 Tcf. The 1997 reserve/production ratios stood at
9.6 for crude oil and 8.8 for natural gas.

Sources: DOE, API, Baker Hughes, BLS

IPAA Home Page | FAQs | Outside Links| Calendar of Events | Communications Department | Information Services

Department | Government Relations Department | Meetings | Membership| Send Mail to IPAA
~

Last revised: 12/14/99
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1. EXPLORATION ACTIVITY

3. OPERATORS & PRODUCING WELLS

10,213

Exploratory Wells Drilled
Saismic By o
Crew K

Year Field
| Count | of | Gas | Dy | Total | %Dry | wideat
' Wells

1980 | 5,915 | 1,777 | 2,085 | 9,008 | 12,870 | 70.0 | 7,332
1981 | 8172 | 2:661 | 2,522 | 12,247 | 17,430 | 70.3 | 9,151
1982 | 7.060 | 2.481 | 2,172 | 11,229 | 15,882 | 70.7 | 7.386
1983 | 5.681 | 2,129 | 1,654 | 10,062 | 13,845 | 72.7 | 6,057
1984 | 5931 | 2,334 | 1,588 | 11,216 | 15,138 | 74.1 | 6,528
1985 | 4,539 | 1,724 | 1,283 | 9,201 | 12,208 | 75.4 | 5630
1986 | 2355 | 993 | 749 | 5414 | 7,156 | 75.7 | 3.484
1987 | 2,113 | 894 | 708 | 5301 | 6903 | 76.8 | 3,515
1988 | 2,161 817 | 704 | 4,788 | 6,350 | 75.4 | 3,271
1989 | 1587 | 604 | 707 | 4,024 | 5336 | 75.4 | 2,644
1990 | 1493 | 649 | 684 | 3,813 | 5146 | 74.1 | 2,685
1991 | 1,251 602 | 543 | 3.312 | 4.457 | 74.3 | 2,195
1992 847 | 504 | 429 | 2,541 | 3.474 | 73.1 | 1,762
1993 952 | 509 | 554 | 2,524 | 3,587 | 70.4 | 1,683
1004 | 1,087 .| 576 | 740 | 2.445 | 3,761 | 65.0 | 1,613
1995 | 1253 | 560 | 578 | 2,246 | 3,384 | 66.4 | 1,605
1996 | 1,307 | 511 590 | 2,206 | 3,307 | 66.7 | 1676
1997 | 1336 | 467 | 536 | 2.202 | 3,205 | 68.7 | 1.757
1998 | 1566 | 330 | 546 | 1,762 | 2,638 | 66.8 | 1444
1999 | 1125 | 186 | 636 | 1,215 | 2,037 | 59.6 | 1,102

2. DRILLING

R gk - Tola WelConplelors "+ ;fotal ,
Year | 8 | Total xet | FEopear:
? Servica | (Mil. Ft)
1980 | 2,912 | 32,120 | 17,132 | 20,234 | 69,486 | 3114
1981 | 3970 | 42,520 | 19,742 | 26,972 | 89,234 | 406.5
1982 | 3.105 | 39,252 | 18,810 | 25,827 | 83,889 | 375.4
1983 | 2229 | 37.396 | 14,505 | 23,837 | 75738 | 316.7
1984 | 2.429 | 44472 | 14,962 | 25549 | 84,983 | 368.8
1985 | 1,980 | 36,458 | 12,917 | 21431 | 70,806 | 316.8
1986 964 | 18,598 | 8,055 | 12,362 | 39,015 | 177.6
1987 936 | 16,441 8.114 | 11698 | 36.253 | 163.9
1988 936 | 13,503 | 8434 | 10,291 | 32,228 | 154.9
1989 869 | 10424 | 9,493 B,475 | 28392 | 135.0
1990 | 1,010 | 12,342 | 11,006 8,604 | 31952 | 153.8
1991 860 | 12,044 | 9,564 7.743 | 29.351 | 1432
1992 722 9,140 | 8,288 6.279 | 23707 | 1216
1993 754 9.009 | 10,169 6.544 | 25722 | 136.9
1994 755 7.446 | 9,885 5499 | 22,830 | 1286
1995 723 8,459 | 8,738 5374 | 22,571 | 122.8
1996 779 9,490 | 9,787 5583 | 24,860 | 134.8

1997 943 | 11,698 | 11,454 6,111 | 29,263 | 159.
1998 827 7.962 | 11.422 5141 | 24,525 | 138.2
1999 | 625 5,031 3750 | 18,994 | 104.6

Crude Oil Natural Gas
Drilling Tolal
Year | Operalors | progucing | %of | Producing | %of | Producing
of Record Wells Total Wells Total Wells
1980 10,059 543,510 | 756 175,213 | 244 718,723
1981 12,381 557,009 | 746 189,609 | 254 746.618
1982 13.014 580,142 | 740 | 203663 | 26.0 783,805
1983 12,951 603,290 | 73.8 214,354 | 26.2 817.644
1984 12,815 620,807 | 733 226,077 | 26.7 846,884
1985 11,370 646,626 | 72.5 245765 | 27.5 892,391
1986 8,335 628,690 | 71.5 250,510 | 2B.5 879,200
1987 7.048 620,181 71.0 253,856 | 29.0 874,037
1988 6,095 623,587 709 256,004 | 29.1 879,591
1989 5,231 606,881 69.9 261,225 | 30.1 868,106
1990 5,361 602,439 | 69.2 267,891 30.8 870.330
1991 5,138 610,204 | 69.1 273,299 | 30.8 883.503
1992 4,337 594,189 | 67.9 280,899 | 32.1 875.088
1993 4172 583,879 | 67.1 286,161 329 870,040
1994 3,612 581,657 | 66.9 287,845 | 33.1 869,502
1995 3,404 574,483 | 66.1 294,229 | 33.9 868,712
1996 3,398 574,419 | 654 303,601 | 346 878.020
1997 3,453 573,070 | 654 | 303.587 | 34.6 B76,667
1998 2,918 562,148 | B64.5 309,005 | 355 871,153
1989 2,087 554,385 | 64.4 305,978 | 356 860,363
4, STRIPPER WELLS
_ iProdL-ming Wells Production Avg. Re-
’ Oulpit | Apandon- | serves
Year . % US. | Thous. | %US.| Per s ail
Stripper Wells| Wwere | “big | Output | Wel | ™" ébf'sj)
(b/d)
1980 395176 | 72.7 1,096 | 12.7 | 2.8 6.614 52
1981 409,539 73.5 1,168 | 13.1 29 7.215 44
1982 416,493 | 71.8 1,211 | 140 | 2.9 9,426 45
1983 441,501 | 73.2 1,266 | 146 | 2.9 11,032 4.6
1984 452,543 | 72.9 1,266 | 143 | 2.8 14,170 | 4.5
1985 458,447 | 70.9 1,249 | 140 | 2.7 16.024 4.2
1986 460,429 | 73.2 1,231 14.0 2.7 19.233 4.0
1987 451,787 72.8 1224 | 147 2.7 18.241 39
1988 454,150 | 72.8 1,210 | 149 2.7 17,423 3.8
1989 452,589 | 74.6 1,060 | 13.9 2.3 16,107 37
1990 463,854 77.0 1,050 | 143 | 2.3 17,235 3.6
1991 462,823 75.8 1,034 | 139 | 2.2 17,584 34
1992 453,277 76.3 1,009 | 14.7 2.2 16,211 3.3
1993 452,248 | 77.5 975 | 142 | 2.2 16.914 3.0
1994 442,500 | 761 931 | 14.2 | 241 17,896 | 2.9
1995 433,048 | 754 910 | 14.0 | 241 16,389 | 2.8
1996 | 428,842 | 74.7 886 | 15.0 | 241 16,674 | 2.5
1997 431,552 | 75.3 884 | 15.0 | 21 15.037 25
1988 419,280 | 74.6 B66 | 13.9 | 2.1 13.912 24
1999 422,730 | 76.3 859 | 138 | 2.0 11,227 23

)i 1l

2-7




5. NEW RESERVES ADDED

7. PETROLEUM PRODUCTION

Liquid Hydrocarbons . Nal. Gas
(Mill. Bbls.) Natural g;%?vg_f Reserves
Year Gas Per New
Cruds Oil | NGL Tolal | (T¢h ouﬁveéﬂes"ﬂas) Gas Well
! (MMcf)
1980 2,970 844 3,814 | 16.7 92,466 975
1981 2,570 | 1,081 3651 | 215 60,442 1,089
1982 1,382 874 2256 | 17.3 35,208 920
1983 2,897 | 1,405 4302 | 145 77,468 1,000
1984 3,748 518 4,266 | 14.4 84,278 962
1985 3,022 1,054 4,076 | 11.9 82,890 921
1986 1,446 959 2,405 | 13.8 77.750 1,713
1987 3,240 729 3,969 | 11.7 197,068 1.442
1988 2,380 B45 3,225 -2.5 176,257 -296
1989 2,262 288 2,550 | 16.1 216,999 1,696
1990 2,258 553 2,811 19.5 182,953 b YA
1991 240 634 1,574 | 149 78,047 1,558
1992 1,509 760 2,269 | 154 165,098 1,858
1993 1,551 559 2,110 | 15.2 172,161 1,495
1994 1,768 739 2,507 | 19.7 237.443 1,993
1995 2,107 | 1,020 3,127 | 19.3 249,084 2,206
1996 1,839 1,274 3,113 | 201 193,783 2,054
1997 2,667 | 1,013 3,680 | 19.9 227,988 1,737
1998 479 384 863 | 155 60,191 1,357
1999 2,683 | 1,278 3,961 | 223 533,254 2,183
6. PROVED RESERVES
- - ¢ Lquid Hrdrocarbons 3 ) Reserve/Production
Asol | e (Mil.Bbls.) b Natural % Ralio
DR " 1o | S0 | crude | Total | Natwral
31st / olal -~ |- ruda | Tolal | Natural
oy Grigecl | NEL o) g @] 6i° | tiauid | Gas
1980 | 29,805 | 6,728 | 36,533 199.0 | 10.0 99 | 106
1981 | 29,426 | 7,068 | 36,494 201.7 | 10.0 9.9 | 10.8
1982 | 27,858 | 7,221 | 35,079 201.5 9.4 96 | 11.5
1983 | 27,735 | 7.901 | 35,636 200.3 9.2 95 | 12.7
1984 | 28,446 | 7,643 | 36,089 197.5 9.4 95 | 115
1985 | 28,416 |. 7,944 | 36,360 193.4 9.3 96 [ 121
1986 | 26,889 | 8,165 | 35,054 191.6 9.0 94 [ 123
1987 | 27.256 | 8,147 | 35,403 187.2 9.5 98 | 116
1988 | 26,825 | 8,238 | 35,063 168.0 9.5 9.8 | 10.1
1989 | 26,501 | 7,769 | 34,270 167.1 10.2 | 10.3 9.8
1990 | 26,254 | 7.586 | 33,840 169.3 | 10.5 | 105 9.8
1991 24,682 | 7,464 | 32,146 167.1 9.8 9.8 9.7
1992 | 23,745 | 7.451 | 31,196 165.0 9.7 9.7 9.5
1993 | 22,957 | 7,222 | 30,179 162.4 9.8 9.6 9.1
1994 | 22,457 | 7,170 | 29,627 163.8 92 | 114 8.7
1995 | 22,351 | 7,399 | 29,750 165.1 93 | 115 8.9
1996 | 22,017 | 7,823 | 29,840 166.4 9.3 1.7 8.9
1997 | 22,546 | 7,973 | 30,519 167.2 96 | 12.0 8.8
1998 | 21,034 | 7,524 | 28,558 164.0 9.2 | 11.7 8.8
1999 | 21,765 | 7,906 | 29,671 167.4 | 101 11.7 9.0

Tolal Average| % of U.S. Energy Production
aia Crude
Crude Oil| NGL Produc- Gil Per
Year lion Well | Peto- | Natural
leum Gas Tolal
(Thous. b/d) (b/d)
1980 | 8,597 | 1,573 | 10,170 . 15.8 | 28.2 342 62.4
1981 | 8,572 | 1.609 | 10,181 . 154 | 28.2 342 62.4
1982 8,649 | 1,550 | 10,199 , 14.9 28.7 32.0 60.7
1983 | 8,688 | 1,559 | 10.247 { 14.4 | 300 30.6 60.6
1984 | 8,879 | 1,630 | 10,509 | 14.3 | 286 30.7 59.3
1985 | 8.971 | 1.609 | 10.580 ; 13.9 | 29.2 29.6 58.8
1986 8,680 | 1,551 10,231 13.8 28.6 29.0 57.6
1987 8,349 | 1,595 9.944 | 13.5 27.2 29.8 57.0
1988 8,151 1,625 9.776 13.1 26.1 30.0 56.1
1989 7.613 | 1,546 9,159 12.5 24.4 30.3 54.7
1990 7.355 | 1,559 8914 12,2 23.0 303 533
1991 7.417 | 1,659 9.076 | 12.2 23.2 30.7 53.9
1992 7471 | 1,697 8.868 | 12.1 22.8 30.9 537
1993 6.847 | 1,736 8583 | 11.7 221 32.5 546
1994 6,662 | 1,727 8.389 | 11.5 20.8 32.3 53.2
1995 6,560 | 1,762 B.322 | 11.4 20.4 320 524
1996 | 6,465 | 1,830 8295 | 11.3 | 20.0 320 52.0
1997 6,452 | 1.817 8.269 1.3 20.0 32.0 52.0
1998 6.252 | 1,759 8,011 1.1 19.0 31.0 50.0
1999 | 5,881 | 1,850 7,731 | 106 | 18.0 32.0 50.0
8. PETROLEUM CONSUMPTION
Petroleum Demand % of U.S. Energy Energy/GDP
(Thous. b/d) Consumplion Ralio
Year
Domestic | Export | Total Petroleum | Natural Gas @01‘]355\532;
1980 17,056 544 | 17,600 45.0 26.9 15.6
1981 16,058 | 595 | 16,653 43.2 26.9 14.8
1982 15,296 B15 | 16,111 42.7 26.1 14.5
1983 | 15.231 | 739 | 15970 426 246 138
1984 | 15,726 | 722 | 16,448 41.9 25.0 13.7
1985 | 15,726 | 781 | 16,507 41.8 24 .1 13.0
1986 | 16.281 785 | 17,066 43.3 22.5 12.6
1987 | 16.665 | 764 | 17.429 427 231 12.6
1988 | 17,283 | 815 | 18.098 427 231 12.6
1989 | 17,325 | 859 | 18,184 42.0 23.8 12.4
1990 | 16,988 | 857 | 17.845 41.3 23.7 12.2
1991 16,714 |1,001 | 17,715 40.5 24.2 12.2
1992 | 17,033 | 950 | 17,983 40.7 24.4 12.0
1993 17.237 |1,003 | 18.240 40.2 247 11.9
1994 17,718 942 | 18.660 40.4 24.8 11.7
1995 | 17,725 | 949 | 18,674 396 25.3 11.6
1996 18,309 981 | 19,290 39.7 24.9 11.6
1997 18,620 |1,003 | 19,623 40.0 24.8 111
1998 | 18,917 | 945 | 19,862 40.5 24.0 10.7
1999 | 19,519 | 940 | 20.459 40.9 23.7 10.5
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9. PETROLEUM SUPPLY 11. NATURAL GAS

Imports r Mark ‘
Other arkeled | o Consump- |
: Total Supply| Imports Production | o— 225 | Imporls | Exports |Total Suppl : i
Year | Crude Oil gggﬁecfs TmsaF['Fr{Td Supply UPPYL a'ar of Year (Wel) | Production P pe PPY[ " tion i
Demand i
(Thous. b/d) (Bef) o
] |
1980 5,263 1,646 6,909 616 17,695 40.5 1980 20,180 19.403 985 49 21.875 | 19.877
1981 4,396 1,599 5,996 391 16,568 373 1981 19,956 19,181 904 59 21,691 1 19,404
1982 3,488 1,625 5,113 478 15,790 334 1982 18,582 17.820 933 52 20,525 l 18,001
1983 3,329 1,722 5,051 503 15,801 33.2 1983 16,884 16.094 918 55 18,712 ; 156,835
1984 3.426 2,011 5,437 587 16,533 34.6 1984 18,304 17.466 843 55 20,300 [ 17,951 !
1985 3,201 1,866 5,067 640 16,287 322 1985 17,270 16,454 950 55 19.499 17,281 )
1986 4,178 2,045 6,224 763 17,218 38.2 1986 16,859 16,059 750 61 18,266 16,221
1987 4,674 2,004 6,678 768 17,390 40.1 1987 17.433 16,621 993 54 19,176 17.211 .
1988 5,107 2,295 7.402 840 18,018 42.8 1988 17,918 17,103 1,294 74 20.315 18,030 |
1989 5,843 2,217 8,061 865 18,085 46.5 1989 18,095 17.311 1,382 107 21,435 18,801 I
1980 5,894 2,123 8,018 1.004 17,936 47.2 1990 18,594 17.810 1,532 86 21,302 18.716 !
1991 5,782 1,844 7.627 1,046 17,749 456 1991 18,532 17,698 1,773 129 21,836 19.035 .
1992 6,083 1,805 7.888 1,114 17.870 46.3 1992 18,712 17.840 2,138 216 22,360 19,544 !
1993 6,787 1,833 8,620 1,152 18,355 50.0 1993 18,982 18,085 2,350 140 23,253 20279 |
1994 7,063 1,933 8,996 1,291 18,676 50.8 1994 19,710 18,821 2,624 162 23,666 20,708 1
|
1995 7.230 1,605 B,835 1,517 18,674 49.8 1995 19,506 18,599 2,841 154 24,301 21,581 !
1996 7.508 1,971 9,479 1,516 19,290 51.8 1996 19,751 18,793 2,937 153 25,031 21.967 I
1997 8,225 1,936 10,161 1,193 19,623 54.6 1997 19.866 18.902 2.994 157 24916 21.959
1998 8,706 2,002 10,708 1,143 19,862 56.6 1998 19,646 18.708 3.152 159 24,326 21,262
1999 8,731 2,121 10,852 1,876 20,459 55.6 1999 19,611 18,660 3.586 163 24,079 21,361
J
10. PETROLEUM IMPORTS BY ORIGIN 12. NATURAL GAS PRICES
- OPEC Sources | **. Arab OPEC - Persian Gulf Total P Wellhead End Use
N = ‘ ‘ City :
Year - ’Thdtlé,f‘-- %Total Thous.: |% Total| Thous. | % Total b-;:?llrj\scl Year | Currenl § C;J!;rgs;n! e Rei‘iglen’ CDEQIW- Industrial | Utiities
St < bid - |1 :
o +bid - Lmports | © - bid mports | bid  {imports | “gop ; TS
1980 4,300 | 62.2 2,007 | 29.0 1,519 | 22.0 | 6,909 1980 1.59 2.90 N/A 3.68 3.39 2.56 227 0
1981 3,323 | 55.4 1,530 25.5 1,219 203 | 5996 1981 1.98 3.31 N/A 4.29 4.00 3.14 2.89 |
1982 2,146 | 42.0 866 | 16.9 696 | 13.6 | 5113 1982 2.46 3.88 N/A 517 4.82 3.87 3.48
1983 1,832 | 36.3 682 13.5 442 8.8 | 5,051 1983 Z2.59 3.92 N/A 6.06 5.59 4.18 3.58
1984 2,049 | 37.7 829 | 15.2 506 9.3 | 5437 1984 2.66 3.88 3.95 6.12 5.55 4.22 3.70
1985 1,830 35.1 498 9.8 311 6.1 | 5,067 1985 251 3.55 .75 6.12 5.50 3.95 3.55
1986 2,837 | 456 1,183 | 19.0 912 | 14.7 | 6,224 1986 1.94 2.69 J.22 5.83 5.08 3.23 243
1987 3,060 | 45.8 1,372 | 20.2 1,077 | 16.1 | 6,678 1987 1.67 2.25 2.87 5.54 477 2.94 2.32
1988 3,520 | 47.6 1,841 | 24.9 1,541 | 20.8 | 7.402 1988 1.69 2.20 2.92 5.47 4.63 2.95 2.34
1989 4,140| 514 2130| 26.4 1,861 23.1 | 8,061 1989 1.69 212 3.01 5.64 4.74 2.96 2.43
1990 4,296 | 53.6 2,244 | 28.0 1,966 | 24.5 | 8,018 1990 1.71 2.06 3.03 5.80 4.83 293 | 2.38
1991 4,092 | 53.7 2,098 | 27.5 1,845 | 24.2 | 7,627 1991 1.64 1.91 2.90 582 4.81 2.69 2.18
1992 4,092 | 51.9 1,984 | 25.2 1,778 | 225 | 7,888 1992 1.74 1.99 3.01 5.89 4.88 2.84 2.36
1993 4.273 49.6 2,002 | 23.2 1,782 | 20.7 | 8.620 1993 2.04 2.27 3.21 6.16 5.22 3.07 2.61
1994 4247 | 47.2 1,971 21.9 1,728 | 19.2 | 8,996 1994 1.85 2.02 3.07 6.41 5.44 3.05 2.28
1995 4,002 | 453 1,807 | 20.5 1,573 17.8 | 8,835 1995 1.55 1.65 2.78 6.06 5.05 2.71 2.02
1996 4211 444 1,860 | 19.6 1,604 | 16.9 | 9,479 1996 2.17 2.27 3.34 6.34 5.40 3.42 2.69
1897 4,569 [ 45.0 2,040 | 20.1 1,755| 17.3 |10,162 1997 2.32 2.38 3.66 6.94 5.80 3.59 2.78
1998 4,905 | 45.8 2,426 | 22.7 2,136 19.9 |10,708 1998 1.94 1.97 3.07 6.82 5.48 3.14 2.40
1999 4953 | 45.6 2723 | 251 2464 | 22,7 110,852 1999 2.08 2.08 3.1 6.62 5.27 3.04 2.62
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13. OIL & COMPOSITE PRICES 15. WELLHEAD REVENUES & TAXES

Crude Wellhead Refiner Acquisition Cost | Oil/Gas Composite Wellhead Revenues (Mil. §) Severance
Current | Conslant ' Compos- Constant and
Yi U.Ss. Import | =, C Year ’ Product
ear | g | 19098 port | g [Cument$| “igqq' CudeOil | ol |NawalGas| 0 | Tolal |raespa
($/BbL.) (Mill. §)
1980 21.59 | 39.42 | 24.23 | 33.89 | 28.07 | 14.52 | 26.51 1980 67,747 67.9 32.086 321 99,834 3.865
1981 31.77 | 53.08 | 34.33 | 37.05 | 35.24 | 20.36 | 34.01 1981 99,401 716 39,513 28.4 138,914 6.418
1982 2852 | 44.93 | 31.22 | 33.55 | 31.87 | 20.57 | 32.41 1982 90,034 66.3 45,712 337 135,746 7.464
1983 26.19 | 39.64 | 28.87 | 29.30 | 28.99 | 20.13 | 30.47 1983 83,052 65.5 43,730 345 126,781 7.265
1984 | 25.88 | 37.77 | 28.53 | 28.88 | 28.63 | 19.99 | 29.18 1984 | 83,873 | 633 48,689 | 36.7 | 132,561 | 7,182
1985 24.09 | 34.09 | 26.66 | 26.99 | 26.75 | 18.88 | 26.72 1985 78,881 64.5 43,348 35.5 122,228 7,002
1986 12.51 17.33 | 14.82 | 14.00 | 14.55 | 11.50 | 15.93 1986 39,634 54.8 32,706 452 72,341 5,360
1987 15.40 | 20.73 | 17.76 | 18.13 | 17.90 | 12.12 | 16.31 1987 46,930 61.7 29,113 38.3 76,043 3,898
1988 1258 | 16.38 | 14.74 | 14.56 | 14.67 | 10.76 | 14.01 1988 37,427 55.3 30.281 447 67,708 4,002
1989 15.86 | 19.89 | 17.87 | 18.08 | 17.97 | 12.18 | 15.27 1989 44,071 59.0 30,581 41.0 74,651 3.821
1990 20.03 | 24.17 | 22.59 | 21.76 | 22.22 13.96 | 16.85 1990 53,772 62.8 31,796 7.2 85,568 4621
1991 16.54 | 19.31 | 19.33 | 18.70 | 19.06 | 12.24 | 14.29 1991 44,777 59.6 30,392 40.4 75170 4,625
1992 15.99 18.27 | 18.63 | 18.20 | 1B.43 12.23 | 13.98 1992 41,852 56.2 32,559 43.8 74,411 4,083
1993 14,25 | 15.86 | 16.67 | 16.14 | 16.41 12.36 | 13.75 1993 35,613 47.9 38,723 52.1 74,336 4,153
1994 13.19 | 14.38 | 15.67 | 15.51 15.59 | 11.27 | 12.28 1994 32,073 46.8 36,464 53.2 68,537 3.404
19985 1462 | 1560 | 17.33 | 17.14 | 17.23 | 10.86 | 11.59 1995 35,006 53.7 30,234 46.3 65,240 IATIT
1996 18.46 | 19.34 | 20.77 | 20.64 | 20.71 14.36 | 15.05 1996 43,561 50.4 42,860 496 86,420 3.271
1997 17.23 | 17.71 | 19.61 | 18.53 | 19.04 14.36 | 14.76 1997 40,576 46.8 46,089 53.2 86,665 3.781
1998 10.87 | 11.03 | 13.18 | 12.04 | 12,52 | 10.63 | 10.79 1898 24,805 39.4 38,113 60.6 62.918 2,719
1999 1556 | 15.56 | 17.82 | 17.25 | 17.47 | 12.84 | 12.84 1999 33,401 45.0 40,791 55.0 74,191 2,373
14. PETROLEUM PRODUCT PRICES 16. FINANCIAL STATISTICS
; Wholesale Pﬁcﬁs i I/# o | Retail Gasoling Y i | Rate of Retum % I;xplm[ion & gﬁﬂvlagpmenl Outlays Wages ($Hour)
vear | Gas0- | Kero- | Disti: Excl. | Incl. Year . :
oo | line | sene | late” . Taxes | Taxes e, | Ol& | ALY L Lager | Indepen- | oo |oiagas| Al
R - (SI'GGI)" we (NG&” 3 ¢ Gas M'Q Firms dents : Mfg.
1980 087 | 080 | 0.78 | 0.44 | 0.73 | 30.56 | 1.08 | 1.19 1980 21.7 | 12.2 | 26,235 | 14,175 | 40,410 9.70 7.27
1981 1.02 | 1.01 | 0.97 | 0.61 0.89 | 37.28 | 1.20 | 1.33 1981 17.8 | 12.9 | 31,992 | 23,698 | 55,690 | 10.78 7.99
1982 095 | 097 | 092 | 058 | 0.83 | 34.97 | 1.12 | 1.26 . 1982 12.5 9.7 | 30,330 | 23,387 | 53,717 | 11.81 8.50
1983 | 087 | 0.85 | 0.80 | 0.57 | 0.77 | 32.31 | 1.03 | 1.22 1983 | 124 | 12.3 | 24,201 | 22,047 | 46,248 | 12.38 8.84
1984 | 0.81 | 0.85 | 0.80 | 0.59 | 0.74 | 31.29 | 1.00 | 1.21 1984 | 11.0 | 13.9 | 25,698 | 22,356 | 48,054 | 12.77 | 9.18
1985 | 0.81 | 082 | 0.77 | 0.56 | 0.73 | 30.69 | 0.95 | 1.16 1985 | 10.3 | 11.0 | 23,097 | 20,538 | 43,635 | 13.31 9.52
1986 048 | 050 | 045 | 0.36 | 0.44 | 18.47 | 0.70 | 0.92 1986 2.7 1.1 12,168 | 11,754 | 23,922 | 13.75 9.73
1987 | 0.53 | 0.57 | 052 | 0.45 | 0.51 | 21.37 | 0.72 | 0.95 1987 6.2 | 147 [ 10,555 | 9,208 | 19,763 | 14.02 [ 9.91
1988 0.50 | 0.51 0.46 | 039 | 0.46 | 19.41 | 0.71 | 0.95 1988 15.0 | 16.6 | 13,198 | 10,759 | 23,957 | 14.47 | 10.18
1989 | 059 | 0.61 | 0.56 | 0.41 | 0.53 | 22.38 | 0.77 | 1.01 1989 116 | 149 | 11,557 9,795 | 21,352 | 12.29 | 1049
1990 072 | 0.73 | 0.68 | 0.51 065 | 27r.38 | 0.88 | 1.14 1990 126 | 12.0 | 11,316 9,642 | 20,958 | 12.72 | 10.83
1991 064 | 0.65 | 0.60 | 0.41 0.57 | 23.78 | 0.84 | 1.15 1991 97 7.9 | 10,599 | 10,863 | 21,462 | 13.52 | 11.18
1992 | 061 | 0.63 | 058 | 0.42 | 0.55 | 23.02 | 0.78 | 1.11 1992 NIA N/A N/A N/A N/A | 13.97 | 11.46
1993 0.55 | 0.60 | 0.55 | 0.40 | 0.51 | 21.35 | 0.77 | 1.11 1993 N/A N/A N/A N/A N/IA | 1413 | 11.74
1994 | 053 | 0.58 | 0.53 | 043 | 0.50 | 21.04 | 0.74 | 1.11 1994 NIA N/A N/A NIA N/A | 14.10 | 12.06
1995 | 0.56 | 0.58 | 0.54 | 0.47 | 0.53 | 22.33 | 0.77 | 1.14 1995 | N/A | N/A N/A NI/A N/A | 1452 | 12.37
1996 [ 063 | 073 [ 0.70 | 0.58 | 0.66 | 27.72 | 0.85 | 1.23 1996 N/A N/A N/A N/A N/A | 14.87 [ 12.77
1997 066 | 0.66 | 062 | 0.54 | 0.62 | 26.12 | 0.83 | 1.22 1997 N/A NIA NIA N/A N/A | 1566 | 13.17
1998 N/A N/A | N/A N/A N/A N/A | 0.66 | 1.06 1998 N/A N/A NIA N/A N/A | 16.83 | 13.49
1999 | N/A [ NIA | NJA | N/A | N/A N/A | 0.76 | 1.16 1999 | N/A | N/A NIA N/A N/A | 16.86 | 13.91
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17. DRILLING COSTS & INDICES 19. GENERAL ECONOMIC DATA

Producer  Crude Oil Gross Domeslic Product Industrial
Drilling Costs Price Price  Machinery Cost of Qil Constant | _Pri Consumer | g ieven
Year Index 19:;(1?;0 Index Year | Impors | Current$ A 5‘9563; Degacleor Price Index Index
Total (Mil. S) [ Per Well (5) | Per F. (§) i 8il. 5) 1936=100] 1982-84=100 | 1992=100
1980 | 22,800 | 367.682 77.03 | 880 | 758 | 763 1080 | 786 | 25456 | 48723 | 57.4 82.4 797
1981 | 36.666 | 453,691 9430 | 961 | 1096 | 91.1 1981 | 767 |3.131.4 | 48939 | 627 90.9 81.0
1982 | 39.428 | 514.378 | 108.73 | 100.0 | 100.0 | 100.0 1982 | 605 |3.259.2 | 48003 | 66.5 96.5 76.7
1983 | 25.105 | 371.721 83.34 | 101.6 | 92.9 | 97.4 1983 | 532 |3.535.0 | 51056 | 692 99.6 79.5
1984 | 25206 | 326.463 | 71.80 | 103.7 | 913 | 966 1984 | 56.9 |3932.8 (54028 718 | 1039 86.6
1085 | 23697 | 349399 | 75.35 | 104.7 | 845 | 96.8 1985 | 50.5 |4,213.0|56898| 740 | 1076 88.0
1986 | 13,552 | 364577 | 76.88 | 103.2 | 46.9 | 94.3 1986 | 351 |4.4529 (58857 | 757 | 1097 85.0
1987 9239 | 2795615 | 5871 | 1054 | 555 | 933 1987 | 42.3 | 4742560926 | 77.8| 1137 93.2
1988 | 10550 | 354713 | 70.23 | 1080 | 462 | 970 1988 | 388 | 51083 |6349.0| 805 | 118.4 97.4
1989 9669 | 362,243 | 7508 | 1136 | 563 | 991 1989 | 497 |5489.1 | 6,56B.7 | 83.6 | 124.0 99.1
1990 | 10,837 | 383,596 | 76.07 | 119.2 | 71.0 | 1024 1990 | 616 |5803.3|66835| 868 | 1308 98.9
1991 | 11,461 421453 | 8264 | 121.7 | 61.9 | 1086 1991 | 514 |59862 |6669.1| 898 | 136.3 57.0
1992 8556 | 382607 | 70.27 | 1232 | 580 | 1078 1992 | 512 | 63190 |6:891.1| 91.7 | 140.4 100.0
1993 9824 | 426793 | 7530 | 1247 | 514 | 1082 1993 | 510 |6.642.3|7.0542| 942 | 144.6 103.4
1994 9676 | 483237 | 79.49 | 1255 | 47.1 | 1108 1094 | 508 |7.054.3 |7.337.8| 06.1 148.3 109.1
1995 | 10,539 | 513415 | 87.23 | 127.9 | 5§1.1 | 1141 1995 | 544 |7,4006 |7537.8| 982 | 1525 114.3
1996 | 10,919 | 496,105 88.92 | 131.3 | 626 | 1178 1996 | 720 |7.8132|7.8132| 1000 | 157.0 119.4
1997 | 16,042 | 603918 | 107.83 | 131.8 | 57.5 | 122.8 1997 | 712 | 83184 |8.159.5| 101.9 | 160.6 127.0
1998 | 17586 | 778480 | 133.64 | 130.7 | 35.7 | 1259 1998 | 50.3 |8.790.2 | B515.6 | 103.2 | 163.1 132.4
1999 N/A N/A N/A | 1330 | 50.3 126<5J 1999 | 67.2 |9299.2 | 8.875.7 | 104.8 | 1667 137.0
18. OIL & GAS EMPLOYMENT PEAK YEAR MILESTONES
AR I Py Pl R el : 'Opér;mrsomecord T qe82 0 12,955.-7
; g | Trans : Total * : :
Year Exh'acbon Refining lahup:r Wholesale R_Etall < | Industry . Seismic Crew Coun!l Lo, 9Bt 872
A : i S Rotary Rigs Active. WL 18817 ¢ T BOTO,
: (Thous) - ™. - g Exploralory Wells Drilled - - 1981 ..- . . 17,430 .
1980 | 5597 | 167.0 | 189.3 | 2239 | 560.8 | 1.700.7 OllWels Driled ° ", < 1984.:. 0/, 44472,
1981 | 692.1 185.1 | 1958 | 2315 | 562.2 | 1,866.7 ~ Gas Wells Drilled - B 19,742 ;
1982 708.3 1752 :gB.Z 2226 559.0 1.863.9 Dry Holes Drilled .- T 26,972
1983 | 597.8 169. 36 | 2109 | 5562 | 1.727.7 B S :
1984 | 6065 | 1622 | 1923 | 2083 | 5747 | 1.744.0 Total Wells Driled o1t 89,234
4 — B F’roducmg Qil Wells . . 1985 © 646,626
1985 | 582. 1525 | 193.5 05. 588.5 | 1.723.3 3 : -
1986 | 4505 | 1407 | 1856 | 2005 | 596.0 | 15733 + Producing Gas Wells 1998 309,005
1987 | 401.8 1335 | 183.8 | 197.9 | 6080 1.5350 . Drilling Costs 1982 . -~ $39.4 Bill.
1988 | 4003 1208 | 1826 | 2032 | 6254 | 1532.3 e - "+ 9§37 Thous. bid
1989 | 3810 | 1173 | 181.8 | 2069 | 641.4 | 15284 rydle Ol Produclion: ° | 1970 [ 9,637 : Thous. b
Slnpper Well Production 1961 . 1,622 Thous, b/d
133? ggg? 1;1’2 ‘1131533 }ggg g;él ;155:213?; .Petroleum Imports - 1999 10,852 Thous. b/d
9 121, . _ : 511, ;
1992 | 3526 | 119.2 | 18206 | 1727 | 6157 | 1.442.8 ,Petraleun Demand - 1999 19,519 | Thous. bid
1993 | 3498 1122 | 1794 | 1628 | 617.2 | 1.4214 Nalural Gas Production | fera 22, 648 Bof - ..
1994 336.5 108.9 176.4 161.1 633.9 1,416.8 Natural Gas Consumphon ‘. . 1972 22 049 BC{ SR
1995 | 320.1 1045 | 1686 | 158.8 | 648.9 | 1.400.9 ' Natural Gas Imports -, 1999 - . 3547, BC’:- -
1996 322.0 100.2 161.5 155.5 668.9 | 1,408.1 Oil Welihead Price . ¥4981 " 31, 77 ar Bbl.
1997 | 33900 98.0 | 1556 | 1549 | 675.9 | 1.4234 s W R il s e
1998 | 339.2 96.0 | 150.3 | 155.0 | 689.4 | 14299 : 35 elthead Prica 1984 ": $2.66 per MC' » ol
1999 | 293.1 921 | 1450 | 1535 | 701.5 | 1,385.2 ' 1981 2 1.9 Mill,
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SOURCES:

1. Seismic Crews: IHS Energy Group: Wells: American
Petroleum Institute (API)
2. Rotary Rigs: Baker Hughes; Wells and Footage: API
(estimated completion basis)
3. Operators: IHS Energy Group; Producing Wells:
World Oil
4, Stripper Wells: Interstate Oil & Gas Compact
Commision (IOGCC)
5.-6. Energy Information Administration (EIA); API;
American Gas Association
7.-13.EIA and IPAA
14. Wholesale Prices: IPAA; Retail Gasoline Prices:
Oil & Gas Journal
15. Wellhead Value: EIA; Taxes: IPAA
16. Rate of Return: API (20 Largest Companies) and
Standard and Poor's Compustat; Wages: Bureau of
Labor Statistics; Other Data: API
17. Drilling Costs: Joint Association Survey; Qil Field
Wage Index: IPAA; Other Indices:
Dept. of Commerce
18. Bureau of Labor Statistics
19. Department of Commerce

NOTES:

A. Crude oil production and imports include lease conden-
sate. Other petroleum supply includes refinery processing
gain and other hydrocarbons.

B. Producing wells and reserves are shown as of December
31st each year.

C. Alaskan natural gas reserves incurred a significant down-
ward revision in 1988.

D. Imports for the Strategic Petroleum Reserve are included
only in Table #10, “Imports by Origin.”

E. Marketed nalural gas (wet) includes natural gas liquids.
Total natural gas supply includes withdrawals from stor-
age and supplemental gaseous fuels.

F. Gasoline wholesale prices are for unleaded fuel after
1981. Retlail prices are for unleaded fuel after 1984.

G. All GDP statistics are in 1996 “chain weighted" dollars,
unless noted otherwise.
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Counties with crude oll

EXTENT AND ECONOMIC VALUE OF OIL AND GAS INDUSTRY
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10.

Number of counties . . ........
Number of counties with crude oil
and/or gas production .......
Total land area (acres)
Area proved productive of crude
oil and/or gas (acres)
Estimated nonproductive area

leased Jan. 1, 1983 (acres). . ..
Percent of tfotal land area
productive or leased . .. ......
Wellhead value of crude oil
produced all time to Jan. 1, 1983
OGS e ssssammupuansineua
Average field price of crude oil
per barrel in 1982
Wellhead value of crude oil
produced in 1982 (thous.)
Wellhead value of natural gas
produced in 1982 (thous.)

...........

36

$2,817,120
78.6%

17,108
1889

1882

500
69,323

98

25

PETROLEUM INDEPENDENT

105 | 11. Total wellhead value of oil and
gas in 1982 (thous.) ........ ..
Q0 | 12. Percent of petroleum value to
52,343,680 total all minerals ............
13. Principal mineral products in

7,600,000 order of value:
18T sswopmansvs s Crude oil
9,400,000 2nd .o Natural gas
C 5 5w w Portland cement
32.5% | 14. Number of employees engaged
in oil and gas production ... ..
15, First year of crude oil production
$20,974.433 First year of natural gas
production .................

$30.79 | 16. First recorded production of.
Crude oil (barrels) . . . .. in 1889
$2.471.465 Natural gas (Mcf) ... .. in 1906
17. Geophysical activity — crew
$645,655 months worked in 1982 .......
ATTACHMENT “B”
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fiend 5y
’ﬁf .{7_:. A

R e
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PRODUCTION AND

EXPLORATION AND D

18. Year of peak crude oll production 1956
19, Crude oil produced In peak year
(oartels) s ¢ s s s s wwwmm v 1 ¥ 8 5 5w s 124,204,000
20. Percent of crude oil produced by
stripperwells. ............ ... 68.3%
241, Number of producing wells at
end of 1982: Crude oil ....... 46,189
Gas and gas distillate . . ... ... 11,254
Totlom s s s snssmemas s anawws 57,443
22. Average daily production of
crude oil per well at end of 1982 4.2 b/d
23. Percent of wells on artificial lift ... 97.6%
24. Average production (barrels per day):
Total
Crude Petroleum
Oil NGL Liquids
1979 156,151 87.,397" 243,548
1980 164,347 78,500° 242,847
1981 180,301 76,500° 256,801
1982 193,219 75,000° 268,219
*Estimated
25. Production and new reserves found in 1982:
Total
Crude Fefroleum Naftural
Oil NGL Liquids Gas
{million bbls) (million bbis]  {million bbis] (bifiion cu. f.)
New reserves
found 70 -@3 -23 144
Estimated
production 63 14 77 459
Net change
in reserves 7 -107 -100 -315
26. Production and new reserves
found all time to Dec. 31, 1982:
Total
Crude Pefroleum Natural
Oil NGL liquids  Gas

{million bbls) (million bbls)  [million bbls)  (billion cu. ft.)

Total reserves

found 5454 982 6,436 37,701
Total

production 5,076 680 5,756 27,573
Proved

reserves,

Dec. 31, 1982 378 302 680 10,128

27
28,
29.
30.

31.

Rotary drilling rigs active in 1982

(aQverage) .. ..oovii i 157
Deepest producing well drilled to :
Jan. 1, 1983 (feet)... Natural gas 6,774 8
Deepest well drilled to f
Jan. 1, 1983 (feet) . ... Dry hole 8,713 hi
Wells and footage drilled in 1982:
Number Percent
Wildcat Wells
Oil wells 358 17.0 |
Gas wells 81 3.8
Dry holes 1,671 79.2
Total wells 2,110 100.0
Average depth per well (feet) 3.770
Total footage 7,954,245
Development Wells
Oil wells 3,750 53.1
Gas wells 729 10.3
Dry holes 2,354 33.4
Service wells 223 3.2
Total wells 7,056 100.0
Average depth per well (feet) 3,057
Total footage 21,567,448
Total Wells
Oil wells 4,108 44.8
Gas wells 810 8.8
Dry holes 4,025 43.9
Service wells 223 2.
Total wells Q.166 100.0
Average depth per well (feet) 3,221
Total footage 29,621,693
Total wells drilled all time to
Jan. 1, 1983 (excluding service wells):
Number Percent
Oil wells 109,070 51.6
Gas wells 20,735 Q.8
Dry holes 81,714 38.6
Total wells 211,519 100.0

SEPTEMBER 1983

37



ATTACHMENT “C”

RIS

L0 Al s

DL

ansas:

Y gt O
R e

it
M

Background Information

Counties
Number of counties 105
With oil andfor gas production 89
.rst year of production
Crude ol 1889
Natural gas 1882
Year and amount of peak production
Crude oil — 124,204 thous. bbls. 1956
Natural gas — 899,955 MMcf 1970
Deepest producing well (ft.)
Crude oll 7,400
Natural gas 6,774
Year and depth of deepest well drilled (ft.)
1984 11,300
Cumulative number of total wells drilled
as of 12/31/98 (exc?uding service wells)
Qil wells 128,056 50%
Gas wells 27,881 11%
Dry holes 101,284 39%
Total 257,221 100%
Cumulatiie crude oil wellhead value $39,483,553
as of 12/31/98 (thous. $)
Cumulative production & new reserves
Juclion as of 12/31/98, reserves as of 12/31/96
Crude NGL Natural
Oll (mill. bbls) Total Gas (Bcf)

Reserves 6,100 1,308 7,408 43,188
Production 5,862 1,037 6,899 36,199

[j_.C_o_ur]lles with oil'‘and/or. gas:production

Value of 0il and Gas

Average wellhead price

{1998)
Crude ail ($/bbl.) $12.19
Natural gas ($Mcf) $1.96

Wellhead value of production
(1998, in thous. §)

Crude oll $433,245
Natural gas $1,124,099
Total $1,557,344
Average natural gas price

{1998, $/Mc)

Residential consumers $6.00
Commercial consumers $4.98
Industrial consumers $3.17
Electric utilities $2.14
City Gate $2.96
Severance taxes paid $51,686

(1998, in thous. §)
Z-/7

447 Petroleum Independent

KANSAS 1998 -



1998 Industry Statistics

Number of wells drilled

Exploratory Development [ota
Qil 15 194 209
Gas 15 285 300
Dry 135 216 351
Service - 26 26
Total 165 721 886

Total footage drilled
(thous. 1t.)

1997 Latest Avallable Data

Petroleum reserves
as of 12/31/97 (mill. bbls.)

Exploratory Development Total

Qil 75.0 710.4 785.4

Gas 78.6 963.1 1,041.7

Dry 592.8 787.3 1,380.1

Service -- 49.1 49.1

Total 746.3 2,509.9 3,256.3

(Nole: Tolals may not add due lo rounding.}

New-field wildcats drilled 118

Foolage (thous. ft.) 524.8

Average rolary rigs active 13

State-wide rank

Crude Qil Natural Gas

Wells drilled 5th 9th

Production 10th 8th

Reserves (1997) 10th 8th

Number of producing wells

(12/131/98)

Crude oil 41,520
Flowing 0
Artificial lift 41,520

Natural gas 17,786

Total 59,306

Rverage production

thous. bbls. thous. b/d

Crude oil 35,541 97

NGL (est.) 29,113 80

Total 64,654 177

Natural gas marketed production 573,520

(MMcr)

Average output per producing well

Crude oil (bbls.) 856

Natural gas (Mcf) 45,346

Average number of employees

Oil and natural gas extraction 5,953

Refining ‘ 1,453

Transportation 2,904

Wholesale 4,225

Retail 8,393

22,928

Total petroleum industry

Compiled by IPAA  December 1999

Crude Qil NGL Total
New reserves 10 -42 -32
Production 38 25 63
Net annual change -28 -67 -95
Proved reserves 238 271 509
Natural gas reserves
as of 12/31/97 (Bef)
Associated Non- Dry
Dissolved Associated Gas
New reserves -18 -139 -76
Produclion 13 647 629
Net annual change -31 -786 -705
Proved reserves 51 7,277 6,989
Cost of drilling and equipping wells
CosUft. Cosl/ Total Cost
($) well ($) (thous. §)
Qil 43.84 136,985 74,383
Gas 52.10 178,337 87,385
Dry 22.91 87,005 48,375
Total 38.30 132,249 210,143
Stripper wells
Producing stripper wells 40,504
Stripper well abandonments 1,765
Crude oil production in bbls. 30,675,301
Crude oil production b/d 83,812
Percentage of oil production 77.0%
Stripper oil reserves
as of 1/1/98 (thous. bbls.)
Primary 72,873
Secondary 65,933
Total 138,806
Federal Onshore Mineral Lease Royalties
Qil $648,379
Gas $5,002,033
Total Royalties $5,860,379
Federal Onshore and Indian 0il and Gas leases
Number of leases 450
123,734

Acres leased

FAX: 202-857-4799

For more information please contacl; Informalion Services
Department, Independent Pelroleum Assacialion of America,
1101 161h Street, N.W., Washinglon, D.C. 20036, 202-857-4722,

A-78
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Kansas Geological Survey Open File Report 2000-69

Natural Gas

Natural gas accounts for approximately two-thirds of Kansas’ current energy production. Annual
gas production peaked in 1970 at 900 billion cubic feet (bcf) and consumption peaked two years
later at 600 bef (Figure 21). Kansas is one of the top gas-producing states and remains a net
exporter of natural gas primarily to the upper midwestern states. In the current year, Kansas
should produce approximately 250 bef more gas than it consumes. Gas production in Kansas is
concentrated in southwest Kansas. The fields in this area of the state, including the Hugoton
Field, produced 90% of the gas in Kansas (Figure 22). In 1999, gas production of 566 bef in
Kansas was valued at $1.174 billion at the wellhead. Production in 2000 is estimated at over 550
bef and valued at approximately $2.052 billion. The increased value is attributed to significantly

higher average wellhead prices during 2000 (Figure 23).

Economic conditions and government policies have affected Kansas gas production (e.g., the
Energy Petroleum Allocation Act of 1973, the Energy Policy and Conservation Act of 1975, the
Power plant and Industrial Fuel Use Act of 1978, and the Price and Allocation Decontrol in
1981). The dramatic decrease in gas production during the 1970's from 900 BCEF per year to less
than 450 BCF per year appears to be related to market distortions resulting from federal
government policies (Figure 21). Subsequent decontrol in 1981 of prices, allocations, and uses of
fuels, and the 1986 Kansas Corporation Commission's (KCC) modified spacing rules in the
Hugoton Field contributed to a second production peak of just over 700 befin 1996 (Figures 15,
21). Production has declined since 1996, but appears to have stabilized at approximately 500 bcf.
The production decline is attributed to decreased average reservoir pressure in the Hugoton area
from over 400 pounds per square inch (psi) to under 60 psi today". As reservoir pressures
continue to decline, intelligent energy policies, significant investment capital, and new
technologies must be developed to assure continued production.

Kansas gas production is dominated by the large fields of southwest Kansas (e.g., Hugoton,
Panoma, Byerly, Bradshaw, and Greenwood). However, stripper gas production in Kansas is
significant. Stripper gas production would generally be anything less than 90 thousand cubic feet
per day (MCFPD). In Kansas, 63% of the 17,146 producing gas wells averaged less than 90
MCFPD and produced 24.1% of the gas'®. As with oil, stripper gas production is sensitive to
changes in the wellhead oil price and well operating costs (e.g., electricity, taxes, and wages).

In 1999, 1,015 different operators reported natural gas production. The average Kansas
independent produced just less than 550,000 mef of gas in 1999. The top ten producing

3 personal Communication from David P. Williams, Kansas Corporation Commission. The 1999 average

well head shut-in pressure for the field was 52.5 psig. The original estimated reservoir pressure for the entire Hugoton
Field (Chase Group) was 435 psig.

8 Producing well numbers are for 1999 Kansas Geological Survey Open-File Report 2000-16, 1999 Kansas Oil and

Gas Production: An Examination of the Importance of Stripper Production.
http://www kesukans.eduw/PRS/publication/2000/0(r2000-16/mdex.himl
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companies produced approximately 78% of the gas in 1999. Seven of the top ten producing
companies are independents. Kansas’ gas production is a mix of the largest integrated companies
(e.g., Exxon-Mobil and BP-America) and independent companies (€.8., Anadarko and Helmrich

& Payne)."”

The seasonal nature of natural gas production has changed significantly after the mid-1990’s.
Prior the mid-1990s natural gas displayed a seasonal pattern with peak production during the
winter heating season (Figure 23). This variation in production was also reflected in seasonal
price fluctuations. With the construction of underground gas storage, the development of futures
markets, and the increased use of natural gas in electric power generation, seasonal variations in
production and price have disappeared. As a result, during the summer there is no longer a cheap

and plentiful supply of natural gas to power irrigation pumps in southwest Kansas.

Forecast - Demands on natural gas for electric power generation are absorbing all the excess
natural gas supply during warm months, gas that traditionally was put into storage for use as a
home heating fuel during the winter. As a result entered the winter of 2000-01 with very low

natural gas storage levels and extremely high prices (Figures 23, 24).

The last few winters have had above-normal temperatures, masking the increased demand for
natural gas resulting from the strong economic growth and the increased electrification. The
winter of 1999-2000 had 3,404 Heating Degree Days (HDD). The normal winter is 3,958 HDD.
As this winter appears more seasonable, wellhead prices are exceeding $9-10/MCF for periods of
time. As storage levels approach historically low levels, the ability of underground natural gas
storage facilities to meet peak demand will be significantly degradedls. By using natural gas to
solve an electric supply problem, we have creating a gas supply problem.

Agriculture in western Kansas depends on natural gas to run irrigation pumps and is particularly
vulnerable to high gas prices. Utility companies have a percentage of winter demand covered by
longer-term contracts for natural gas. This will partially buffer utilities (and residential
consumers) from short-term price increases or at least delay the onset of them. Agricultural
interests generally do not have such contracts, buying gas on the spot market. Farmers could be
hit with an immediate doubling or tripling of energy costs to irrigate fields. Also, the highest
prices may coincide with the end of the heating season and the onset of irrigation as storage levels
reach their lowest levels (i.e., April-May-June, Figure 20). Similar negative impacts could be felt
in the chemicals industry (e.g., ammonia production).

' In 1999, the top ten natural gas producing companies are in descending order: 1) Exxon Mobil; 2) BP America; 3)
Oxy USA, Inc.; 4) Anadarko Petroleum Co., 5) Pioneer (Mesa); 6) Helmrich & Payne Co., 7) Chesapeake; 8) Kansas
Natural Gas Co.; 9) Osborn Heirs Co.; 10) Texaco.

18 Storage deliverability is a function of remaining working gas levels. As working gas volumes decline, the maximum
rate that gas can be delivered declines. Working gas levels below 700 bef can result in late season deliverability below
demand requirements. See: J. A. Dieter and David A. Pursell, Underground Natural Gas Storage, Simmons and
Company International Energy Industry Research Paper, June 28, 2000. hitp:/fwwv.simmoensco-intl.com/research
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If we limp out of the winter 2000-01 with less than 500 Bcf of gas in storage, we will barely get
storage back to even half-full before newly installed summer gas-fired electricity plants are
cranked up. If summer weather is hot, particularly in the population areas of the eastern U.S_, gas
storage withdrawals may occur in the summer. If this does not happen in summer 2001, it will
almost certainly occur a year later. Once gas withdrawals begin in the summer, the U.S. has one
winter left before our storage system runs dry. These demand-side pressures begin to raise
questions such as:

e How can enough gas be produced to meet demand at affordable prices?
e Can we increase gas production fast enough to keep up with a demand increasing from 21
trillion cubic feet (tcf) in 1999 to 30 tcfin 2020 or sooner?"”

The recent low price for natural gas over the last few years has depressed exploration and
development efforts in the U.S. and Kansas. In addition, restrictive or prohibited access to federal
lands has limited access to many prospective areas for new gas discoveries™. With the recent
price increases, industrial activity and gas production have increased. However, the U.S. and
Kansas industry has been decimated. It will take significant time, increased investment capital,
and application of advanced technologies to increase natural gas production. Present rig activity
in the U.S. and Kansas needs to increase approximately six-fold in order to sufficiently increase
natural gas supply to catch up with the rapidly increasing demand®'. It will require significant
effort and cooperation to increase Kansas rig activity from 25 to 150 along with all the related
geologic, geophysical, and engineering activity.

Last year (1999) the value of natural gas production at the wellhead in Kansas was $1.034 billion.
This year, we project that figure will reach $2.052 billion. This will certainly have a positive
impact on state tax revenues. Severance tax revenues will probably double to over $100 million.
Additional Kansas ad valorum and income tax revenues from increased economic activity will be
even greater.

' Statement on oil and gas supply and demand by Department of Energy EIA Administrator Jay Hawkes before the
Subcommittee on Energy and Power of the Commerce Committee, U.S. House of Representatives on May 24, 2000.
hitp://www.cia.doe. gov/neic/specches/hrtestS 24/ TestimonyMay242000F inal.him.

% 1999, Meeting the Challenges of the Nation's Growing Natural Gas Demand, Report from the National Petroleum
Council. Available at Litip://swww.npe.org/.

2 Outlook for Natural Gas: Is a Train Wreck Pending? Presentation by Matthew R. Stimmons at U.S. Department Of
Energy, Strategic Initiatives Workshop, December 6 - 9, 2000 available at: http://wwwv.simmonsco-
intl.convrescarcli/delault.asp?viewnews=true&newstvpe= 1 #Industrv_group _specches.
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Figure 21 - Kansas natural gas production and consumption, 1960-2000, with major national and
international events that affected both production and consumption.
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Figure 22 - Gas production in Kansas showing the importance of production from gas fields in
the Hugoton area. (BCF = billion cubic feet of gas). Chart from Kansas Geological Survey,
Public Information Circular 5, http://www kgs ukans.edu/Publications/pic5/pic5 1.html.
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Gas Production (BCF/Month)

Figure 23 - Monthly Kansas natural gas production and average monthly wellhead price 1990-
2000. Kansas production shows significant changes in production patterns. The seasonal
production pattern of the first part of the decade disappeared. The steady decline from early 1997
is attributed to declining pressures in the major gas fields of southwest Kansas. However, the
decline has slowed and monthly production may be increasing during 2000. Production is through
August 2000 and prices are the average daily-posted wellhead price through December 2000.
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Figure 24 - Monthly U.S. natural gas stocks from January 1998 with forecast until June 2001.
Sources: U.S. Department of Energy and American Gas Association. Stocks through 12/22/00
total 1,938 bef. Forecasted projections follow average monthly storage changes for previous year.
Kansas along with the rest of the U.S. could face spot shortages during the spring of 2001.
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Results: Gas Production

Gas production in the first five months of 1999 was reported from 15,468 leases with 17,146 wells
(Table 2a). Total production was 218.7 billion cubic feet. This is an average monthly production of
43.7 billion cubic feet. Average daily per well production would be 85 MCF. The reported 1999 gas
production represents a 8% decline compared to the first five months of 1998, and reflects
production declines in the gas fields of southwest Kansas.

The number of gas wells grouped by production rate shows that 63% of the gas wells in Kansas
average less than 90 MCFPD (Table 2a). Approximately 10,772 wells producing 24.1% of the state's
gas would be considered as stripper production.

Table 2a -- Kansas Gas Production from January through May 1999
| | Producing Leases ||  Producing Wells || Gas Production ]
% of % of % of
MCFPD/Well[Number| Total ||Cum %|[Numberj| Total {|Cum %|| MCF Total ||Cum %
0.1-40 I 5210 33.7%]|[ 33.7%]  6780|| 39.5%]| 39.5%] 14,949,983 6.8%]| 6.8%
[10.01-60  |[ 1786| 11.5%]|[ 45.2%]|| 1833|[ 10.7%][ 50.2%] 13,742,572 6.3%][ 13.1%]
60.1-90 I 2123][ 13.7%][ 59.0%][ 2159|| 12.6%]| 62.8%][ 24,011,095|[ 11.0%][ 24.1%]
00.01-120 ][ 1854|[ 12.0%]| 70.9%]|] 1867][ 10.9%]| 73.7%]| 29,408,431|| 13.4%|| 37.5%
[120.01-150 ][ 1365|] 8.8%) 79.8%]| 1367 8.0%][ 81.7%]|| 27,732,643 12.7%]|| 50.2%
[150.1-300 | 2747 17.8%]|[ 97.5%]|] 2755| 16.1%]|| 97.8%| 82,913,492|| 37.9%] 88.1%)
B00.1-450 |[  281)| 1.8%] 99.3%||  283|| 1.7%][ 99.4%| 14,913,812|| 6.8%] 94.9%
150.1-600 | 56| 0.4%][ 99.7%]| 56| 0.3%][ 99.7%| 4,310,961| 2.0%]| 96.9%)
1600.01 1 46 0.3%[100.0%] 46 0.3%[100.0%]|| 6,753,745 3.1%][100.0%
[Totals I 15,468)[100.0%)| [ 17,146][100.0%| [218,736,734/[100.0%)| |

Data Source: Kansas Department of Revenue
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Vt:_is‘i_;gr%gé%aﬁ PREVIOUS

VISITORS MOST DAY'S

Sights and Squnds RECENT OPEN TOTAL LAST

ScreenSaver CONTRACT |{LAST|| OPEN||HIGH|| LOW || SETTLE || CHG |[INTEREST|| vOLUME || uPDATED
Q

g‘;ﬁ&ﬁ%ﬁ% _ FeB 2001 [ A ][7.720][7.900][6.800][ 6.909* |[-1.194][ 34935 || o |[1si01 07,382

e AR 2001 ][ wa ][7.400][7.580][6.550][ 6.654* |[-1.114][ 46645 ][ o |[w18i01 07,382

méggfl:fr\:HO [aPR 2001 ][ WA |[6.100][5.200][5.500] [ 5670 |[-0680][ 22436 |[ o —|[1718/01 07:38:2

Member Firms |waY.2001 ][ WA |[5.720|[5.800][5.350][ 5470 |[-0.465][ 24360 || 8470 |[1/18/01 07:38:2

Sﬁiﬁiﬁ;’_—ﬂ"”—s [Jun2001 ][ |[5.720][5.780][5.350][ 5465 |[-0.455][ 18770 |[ 1623 |[1/18/01 07:38:2

REFERENCE [JuL 2001 ][ WA ][5.730][5.800][5.400][ 5480 |[-0.445][ 13810 | 1120 |[118/01 07:38:2

WM% |Aus 2001 ][ /A ][5.730][5.800](5.400][ 5495 |[-0.435][ 13902 || 1984 |[1118/0107:3822

Fast Facts [sep2001 ][ wa |[5.710][5.760][5.370] 5.470 |[-0.425][ 13699 |[ 408 [[1118/01 07:38:2

Glossary

Anices & Spesches ocT2001 ][ |[5.700][5.760][5.400][ 5.470 |[-0.428][ 21897 | 722 ~ |[1718/01 07:38:2

Seat Sales

Fee Sched [Nov 2001 [ wa |[5_770][5.530||5.450|[ 5583 |[-0.423|[ 8916 | 271 [11en01 073822
[DEC 2001 |[ A |[6.030][5.030][5.680] 5.743 |[-0.415][ 12947 |[ 7at |[1118101 07:38:2

[Jan2002 ][ nia ][6.050][6.050][5.700][ 5773+ |[0.402][ 9357 ][ o |[w1s01 07.38:1
|FEB 2002 ][ WA |[5.740][5.7a0][5460][ 5538 |[-0.402][ 464 || 693 |[w1si01 07382
[MaR 2002 ][ i ][5.470][5.470][5.200] 5238 |[-0387][ 14483 || 2411 |[11801 07382

|aeR 2002 ][ A J[4610][4610][4610][ 4548 |[-0317][ 15024 | 205 |[w18i01 07382

[MaY 2002 |[ A ”4_7?5“4.775]]4.705[ 4.428° |[-0.347| 8995 | 0 ”mafm 07:38:2

[2un 2002 ][ na |[4680][4.770][4.680][ 4428 |[-0342][ 5561 |[ 0  |[118i01 07:38:2

L2002 |[ A J[4.750][4750][4.710][ 4.433* |[-0342][ 3ee5 ][ o0 |[w1r01 07.3822

[auG 2002 ][ A [4570][4.570][4.570][ 4433 [-0.202][ 14636 ][ 383 |[w18i01 07.362
sep2002 ][ wia J[4770][a770][4720] 4428* J[0347][ 7491 ][ o0 |[w1e01 07:382

[ocT2002 ][ A |[4785][4.785][4.730] 4463 |[-0342][ se02 ][ o (w1801 07.382
[Nov 2002 ][ wa ][4.700][4700][4 70| 4568 |[-0202][ 3196 |[ 148 |[1r1e003 07382
|DEC 2002 ][ NvA |[4.760][4.760][4.760] 4668 |[-0.202][ 3531 || 70 J[118/01 07:38:2
[JaN2003 ][ wa J[4710][4710][4710][ 4707 |[-0202][ s4e7 |[ 108 |[1riei01 07.382

MAR 2003 || N/ |[4.520][4.520][4520][ 4282 |[-0.202][ e201 |[ a7 |[1/18/01 07.38:2
[4PR 2003 ][ A ][4310][4.310][4.310][ 3979 |[03a2][ 4202 |[ o |[1118/01 07:38:2

MaY 2003 ][ wa J[4:200][4.200][4.200][ 3904 |[0342][ 3805 || o |[mrewiorsez 0 B

N/A: Not Available 2 ..M

+ Previous settlement price available through settlement page.
* No recent trade activity. Data from date contract last traded. ATTACHMENT “H”
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" TABLE I—NATURAL GAS CeNLING PRICES
[Omer than NGPA B 104 and 106(a))

. Maxirum flewtul price per MMty for doilvarieo in
POLEIT | eechon Catmgory of gas Doc, | den | ‘Feb. | Mar Jung ’
it . 4 A A I3 ;!
i ) 5, g | 1978 | 1979 | 1978 | 1976 1"697'5 1':% 1679 m‘% (9“?9 ?3’?3.
B 102, Now natzal gas, coain OCS $2.078 82,008 ss-_;;g $2.136 (52150 |82.177 82198 |$2.200 [52.24¢ [52.208
c. 00__. Neow, onahore proGuction wollg.> 1.8 | 1980 | 1. 2008 | 2019 | 2009 | 2.047 { 2082 | 2070 | 2096
Fomse— | VOSRN1XB)| Aomative madmum Izl price for cortain komptals Rlover gog ..o 1921 | 1928 | 1,198 [ 1.144 1152 v1eu [ 1188 | 1178 | 1,785 [ 1.195 "
- N 107(eX1)....| High-ooet ges (doop gas) * 20781 2096 | 2196 [ 2136 | 2.186 | 2177 | 2108 | 2220 2244 2288
107(ciB).....| Gan prosucsd rom Spnet fermatbong ¢ i 4.124 | 4168 | 4192
H 108 iopar gaa ; 2224 | 2243 | 2264 | 2285 | 2.306 | 2320 | 2.352 | 2978 | z.400 2420
L 100 Nat gtherwise d 1630 | 1.699 | 1.650 | 1.661 | 1.672 | 1.884 | 1.898 | 1.708 1722 | 1738
TABLE I=NATURAL GAS CEILING PRICES—CONTINGED
[Othor than NGPA §8§ 104 and 108(a)]
bt i ] J= Maximum lawhul price per MMBtu or gellverios n
[ NGPA :
: Category of gas
" = Ocl | Mov. | Oec. | Jan | Fen. | M, Aor. | W
ez oron . 1079 1979 1678 1860 1880 10;0 1980 - 19% i ﬁ 1%"”
8 | 162 Now natural gag, cortain OCS gas 7 ] 2282 | 2314 | ‘2326 | 2.356 | 208 2404 [ 2478 | 2469 { 2470 | ps0e
(=] L] New, ormhong production welts........ . 2 . 24131 2920 | 2143 | 2180 [ 2973 | 2108 | 5204 | 2229 2238 | 2255
F oovvriteernnd 108{B)1NON AMamative Mimum lewiul pica for certain intrastals roflover gast ] 1208 [ 1213 | 1291 [ 1220 1.238 | 1247 1058 | 1.266 | 1276 | 1288
| —— oof 107(CK1}....} High-cost gan (deep gas) b ........... : 2.292 ’ S5 oy
- TOMEHS)....| Gas produced rdm gt fomaions 2, 4229 | 4256 | 4.285 | 4218 | 0.348 | 4376 | 4408 | 4442 | 4476 | 4gre
H 108 Swipper gae..... ot "2.462 | 2475 | 2480 | 2523 | 2848 | 2573 | 2.508 | poos 2852 | sea0
L. 109 Mot otharwisg 1.750 | 1.782 1770 | 1786 ) 700 | 9812 | 1.828 | 1839 | 1882 1.867
TABLE |=NaTURAL (B3AS CEILNG PRICES-_CONTINUED
[Othar than NGPA B 104 and 108(a)]
: . Maximum lawiul price per MMBLu for desvaras in
Gutipart of NGPA Category of gas
27 X . | OcL | Nov. | Dec | Jan | Fob | masr. )
port i secton % ’4‘5‘& 1980 | 1860 | 1980 | 1881 [ 188Y | vgeq 1‘51
s b Now rataral ges, centain OCS gas . 2532 2560 | 2568 | 2604 | 2620 | 2807 | 265 | 2728 | 2701
c 109, New, % produttion wells : 2274 | 2203 | 2312 2326 | 2346 | 2383 ) 2984 2408 | paca
F oo POSIONINE) | Altemative masdmamm sl prive for conain intrastia roflower pas ! O e w1297 | 1305 | 1.910 | 1.929 | 1330 | 1.34p | 1.281 1.373 | 1385
[ N—— 1 VOP(ENS) snors Gan produosd from Bght formations * 4838 | 4588 | 4824 | 4858 [ a0z | 4728 ‘4768 | 4812 | aB5E
R “108 Strippor pau____ : : 2710 2740 | 2770 | 2768 | 2826 | 2885 | 2883 | 2aza | 258
1 109 Wt othereiso coverod 1882 | 1.999 | 1916 | 1829 | 1043 | 1.957 "”ﬂ 1993 | 2o11
TABLE |—NATURAL Gag CEILING PRICES—CONTINUED
LOter than NGFA 88 104 and 108(a)]
! Maximum lawfl price por MMBr for dairegrign in
-Bubpan of NOPA Category of gs
1 May. | June. | Ay Oct. | Mow.
it an 1681 | 1501 | iser | 1ed | aegy | O 1987
8 102 . New natural pas. oertain OCS gas - 2787 [ 2.813 | 2840 | 2689 | 2800 | 2.008 | 2840
c. 100 New, arshore production wols et 444 | 2480 | 2478 2488 | 2501 | 2814 2533
Fieteeee| 106X 1)(B) .| ARomative masimum fawhst price for corlain intrastalo rolover pan 2 1.384 | %403 | 1412 [ 1419 | 1,028 | 1,633 | 2,440
[ IO——— 107{eNB)........, Gas produced from tght formations @ 4889 | 4020 | 4052 | 4976 | 5002 | 5028 | 5008
.. 08 ... Brigper gaa ... g ! 2884 | 3012 | 3041 5,086 [ 3.091 | 3918 | 8249
i 109 Not gtherwise d 2024 ( 2037 | 2060 | 2.080 [ 2070 | 2.000 | 2008

* A discussion of these tables, along w
deregulation of natural gas prices appe

ith other pricing information, begins on

ars at page 34,
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TABLE +—NATURAL GAS CEILING PRICES—CONTINUED

g 1423 p- 31a
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/AaJ(D ﬁ fn/,(gwr / A

[Ctner than NGPA 38 104 and 106{a))

- . s memupuuusmuwmn
Syt of NGPA Ca of :
part 271 saction togory of gad Dec. | Jan, | Fob. | Mer | Aer. | May | ayoe | Juy
1981 | 1942 | 1882 | 1882 | 1902 | 1082 | V982 | 1962
b
B w02 Now ngtural gas, tenaln OCS gas 2971 | 3003 | 3.092 | 2082 | 3.083 | 3.452 | 9132 %3#.3
C 103 New, onshore production welta 2552 | 2572 | 2500 | 2608 | 2,626 | 2834 | 2642 50
B 108 IU8) - Wwwmhcm Intrasiate ro'laurgm' 1465 | 1.468 | 1478 | 1.488 | 1.4D8 | 1.501 | 1508 | 1.511
Qs 107(C){5) —— .| Gan produced from Bght B - 6104 | 5144 | 5180 | 6216 | 6.252 | 5208 | 5264 | 5300
M) 108 ]| Stripper gas 8183 | 2.217 | 3.249 | 3.281 | 3314 | 3.335 | 3.356 | 3377
L rerresemireet V0B . ciiirnnens] NOL Otherwign d 2112 | 2128 | 2143 | 29581 2973 | 2180 | 2987 | 2104
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TABLE |.—NATURAL GAS CEILNG PRICES (OTHER THANNGPA SEcs. 104 aND 106 (8))
[ Maxdmum leehsl prica por MBI fod cdabvonesl
i iadi -
< Augusl | Sepiember | October Vel Decom. Ja
o an Moo Catogory of gus 1882 08z | 1982 2] s il
8 08 H.., Nunni gas. cortain OCS g68... 3,176 3.200 3224| $3249| 33274 | $3.209
G RC—— 2.662 2674 2.686 2,609 2710 2722
[ i — | !M)n)(ﬂ) Ahemeiive. nm-n Ia-fw pnu for eertain irArastale Tollover gas ... 1518 1.525 1.832 1.539 1.546 1.553
Grrerneare| 1OT(EHS) ....| G5 B2 ) from BGI 1OMABONE . eeeeeeeeristioss 5324 5.348 6372 5398 $420°| . 5444
M 108: Stippel, gas. . ausnd 3429 2465 3.401. 3508 3535
b 100, MOt otherwisa’ £.208 2314 2224) , 2234 22344 2254
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TABLE |
Natural Gas Ceiling Prices (Continued)
[Other than NGPA §§ 104 and 106(a)]

1983

tMamimum lawha price pe:r MMBiuw for delivenel in

Subpartof NGpA Cateqory of gas
pan 271 sochon ryol9 Jan. FaD. Har. Apf. May June July Aug. Sept. O« Nov Dwc
1983 198) 1983 1963 1983 1981 1983 1983 1983 1963 1983 1983
L (. |- —— New nalwal gas. canan OCS qas.... . " $3299| $3321] 32344 $32367] 33384} 82 421| 37 48| 53.272{ $3496] $3.520 $1,542] $3 564
163 . . ... . |MNew. oashore produchon wells.... ... o e 2722| 2732 2742| 27s2] 27es( 2774 2 702t 2803] 2814 2825 2813) 2 841
106tDH14B). . | Allernalive mazimum lawlul price
for cenain nwastate rollover gas' .- . . ... 1553 59| 1s65| 15N 1579] 1587 1 595] 1.601 1607{ 1813 168 1823
Lr - 107(CKSY . . . Gas produckd hom ught farmanons? 5344 SaB4| S4ma| S504f S5530{ 5556 5 5pe| $606) 5628| 5650| 5.666 5 682
Hcionsscsonss e ... ... Sinpper gas.. ... - 7535| 2s559) 23.583] 3607} 13 636]| 23665| 3.694) aT20} 2748 2 r72| 3.79s) 1IBB
| Jrp— ... | Y09 . W Not othermisa covered . 2254y 2282| 2270| =2218| 2289) 2300 2 1l 23200 2229) 2.338| 223e5( 2 352
1984
. Maximum tawiul prce per MMBIlu lor dehivenies n
Subpan of NGPA P
pan 271 sechan Caregory of gas 1an. | Fen. | Mar ] Apf May | June | July | Aug | Sept | Ot Nov. | Dec
1984 1982 1984 1984 1984 1984 1984 19084 1984 1984 1984 1984
B .. 102, T Mew natural gas. cenan OCS gas .. .. . ... o s31586] $3609] $3612| $1.656( 33 680| 57 70s| $3730) $1752| 3774 33797| $3821| §3.845
1w ... ... .. |New, onsnore production walls........ . . . i % 2849 2959| 28693 2879| 2889 2899 29%09| 2917 2925| 2933] 2.942| 295}
106(PRIXB) . | Aternative mazwmurmn fawhid poce
for cAain Inlrastale roflover gas' .. ... .. . 1828 1633 1638 1684] 1649 1 65% 1 661 \ 666 1671 1.876 1 881 1688
2 . YD7{cKS) . Gas produced liom hgm formatians? - GahE 5 698 s7e] s.7is} 5758} SI78} 5 70| sB1Aa}] 5834 5850 5866| s5eaaf 5502
H .. B KT, USRI £.-1115 .7 T T L PR P PR e LTI Sy J 8al J866( 1&N 3916 3942 J 96R J 994 4018 4 042 4,066 4.092 a B

09. . . .| No1 oihenwise covered i L 2259 22687] 237s| 2383 239 27399) 2407| 24a1e| 2421 2.428 2406| 2441

' Gection 271 BOel provides Iha lor cenaw gas sold undat 8n inaslate roftover contract the manmum lawiut price is 'he highat of the price paid undar Iha atpired comiract, adjusied fof
nAalian of an shernaime Mammum Lawid Pnce spetilied in 1us Table This altarnahive Maximum Lawhd Price lor esth manth appesrs i Ims 10w ol Table |
1 the prce spacified n subpar C ol Patl 271 The mammum fawlul price Tar @it

1 Trve mammum lavdud prics for ight laymation gas it The tesaar of the negotiated coniract pree or 200% o
lormanon gas apphes on of ahe: July 16, 1979 (See §271 TUd and §271 704 )
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TABLE | =
sye . . o
Natural Gas Ceiling Prices (Continued) R
[Other than NGPA §§ 104 and 106(a)} o
i
1985 -
<
' Maximum lawlul price per MMBIu loe dahweries in ")
$ Subpan of NGPA
pan 271 section Category of gas Jan. | Feb | Mar | Apr | May | Juna | July | Aug. Sept. | Oct. | Nov. | Dec. o
1965 1985 1988 1985 1985 1985 1985 1985 1985 1945 1985 1985 o)
8. g2 e tHew nalural gas, cenain OCS Gas% e e $1.869| $2.890) $2.91) $1.932| $2.962| $2.992 $4.022| 54 045] $4.068 §4.091) $4.118] $4.141 f(%
c . VO3RN )...eenro. | NEw, ONSDOME praduchion wellsh . e 2.960] 2968] 2.972] 2978 2.991 3004] 3.0v7] 2.024f 203} 31038] 2.047| D058 W
1OXbY2) .......-| New oashoin production welst. 3.415] 34z28] 3.442| D455 3.477] 3.498] 2.520] 23.435 3.550] 3.565] 3582 1.599 -
E 1GS(BXI). .o, | INUASIALE @XISHNG CONMBCH . . oo o j869| 2.ea87] 2.505] 3923 3950 3977] 4004l 4023 4.043] 4063 4.084] 4005 —
F 106(b} L{B) . .| Anetnalve manmum fawlul pnce [
1ot canan intrastale rollover Qas' ... o v691] 1.6as| 1.6s3] vroal vIv) vl wizrl onaa| wras) o vre| 1744 1.74% o
G e e 107(c}S).. . ... [Gas proouced liom hgnt loimanens’. ..., 50920] 5932] 5944 5.936] 5082 g.oos| 6.034| 8.04B| B6.UE? 5.078| 6.094] B.W2 6‘
H L Sinpper gas... e 434a] 4.166] 4188] 4210 9.242] 4.274] 4208] 4320 4954 4378 4.405( 4432 —
¢ P{DI otherwise coveled........ 2.452| 2447 2462 2.467| 2.47a{ 2.489| 2500 2.406| 2.512] 248 2.825) 2532 —
Q
o]
1986 =
e
el
Maximum lawiul prics per MMBtu lor deliverles In
Subpad of NGPA :
pan 271 section Category of gas Jan. | Fap. | mar | Apr. | Mey | June | July | Aug. Sept. | Ocl. | Hov, | Dec.
1988 1988 19688 1904 1986 1908 19048 F-1.1] 19048 1986 1988 1986
B... e V02 | MO naluial gas, cerisin OCS gas*. §4.168] $4.191| $4.216 $4.241] 54.284] $4.287 $4.210] 34.232] 54254 §4.076| 34,400 $4.431
[ o L 10XbY ). New, onshoie produciion wells®.... 3o6s| 23.074] 30831 J.092 2099 2.406) 3.113] 2.9 32s| 303 ALY 3151
1ObK2)..- .| Mew onshore pioduction wells®. 3stel 3.633) 2650| Je67) 682 3697{ a712] 3728 2740 3.7541 37721 3T
] 105{o)3)....o..o. | INKIASAGLO anisting COMIBEM v oorrrrmeeerrsenisssmrenieereecsenens | 4127 4.149] aan| 4493 4202 4.232] 4.252] 4270} 4208 4306 4.330| 4354
106(bK1XB) ... | Allarnalive maximum lawiul price
fos cenain inlrasiaie roflover gas' ... 1.754] 1.759) 1764 1L769| LI vl ovrea| 1784|787 1.790| 1.796( 1802
J107(cx8). ... | Gas produced lrom light tormations? 8.130| 8.148] 6.168] 6.184] 8.198] 6.212 6.226| 6.238] 6250 e@.262] 6202 6.302
108... sere.. | Stippet gas.... - = 4.459 4 488 4.51) 4.540 4,585 4 530 4.6\5 4.639 4.661 4.687 4716 4746
NGl OINOrwisSe COVEBIBT .....ouuiimirrrre pmesass s s an s enitne 2539 2548| 2553| 2.560| 2.566 2572 2.578] 2583 2.588 2593| 2.601 ? 609

2-3132
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' Section 271.602(a) provides that fo1 tenain gas sold undar an intrasiale rollover contract the maximum lawlul pilce is the higher ol tha price paid under the eapired contract, adjusied
lor inftation of an alizrnative Maximum Lawlul Price specitied In this Tabla. This alternativa Maximum Lawlul Price for sach monlh appaars in this row of Table I.

3 The maximum lawlul price fot light [ormation gas Is tha lesser ol he negolialed contract price of 200% ol the price spacilied in subpar C ol pan 271. The maximum lawlul price for
light formation gas applles on of aher July 16, 1979, (See §271.703 and §271.704). :

« Cammencing January 1, 1985, ihe price ol natural gas hnally delermined 1o be new natural gas under sec. 102(c) Is deragulaled. (See Pan 272 ol ihe Commission's Regulations.)

% Commencing January 1, 1985, tha price gl soma nalusal gas linally datermined o bs nawral gas produced ltom a new, onshoid production well under sec. 103 is desagulaled. (See Pan
272 ol the Commission’'s regulslions.)

c35+48C vonewojul I3 .
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TABLE | oy
Natural Gas Ceiling Prices {Continued)
[Other than NGPA §§ 104 and 106(a)]
1987 .

)

- Maximum Lawhid price per MMBIU for delivedas In ° |

ubpan of NGPA - ,
sp.: n ncilon Category ol g i Jan. | Fen. | Mo | Ape. | May | June | July § Aug. | Sepi. | Oct | Nov. | Dec.
1947 1987 1087 1587 1987 18587 1947 1987 w7 1987 1987 1987
.1 102,........ .| New natural gas, coraln OCS gas®... $4,459] 54.478] $4,497] 5a5i6] 54.544] $4.572) $4.600] $4.630| $4.6B0] $4.690| $4.715| §4.740
.| 103pX1). New, onshors production wellb........... 3.961] 3a84) 3.67f 39700 2.180] 39%0f 3200 D210| 32200 22| 20| 245
10XbHZ).....- . | Nowr onghore production wallsh.......c.veiveccemincenn | 18101 3.021 J.832( J.843) 2362| D887 - - - - - -,
o | 105(BXD). tale exisling contraca 4378) 4391] 4.408] 4473 4447 aam1| 4a9s) ws20| 4546] 4572 4.5391) 464
.| 1O5{LXIND) ..... | ARemative maximum lawlul price n
for cenain Inrasiale follovar gas®, 1.808| 1,010 1.812) cets] Br9| 1e2S| B3| 1.BI7] 1.543] 1.6a9f 1.853) 1857
10173 1] Gas produced liom ght lormatons?. ... ... B6.022y 8.328| 6.304| 6.340] 6.350] B.380| 6.400| 6.420| 8.440| G.462] 6.478| 8.490
108 Sitipper gas 4.778) 4.796| 4816f 4.836| 4868] 4.896) a928] 4958| <9%0] S50z2) .04 5018
BAL:W ... | HOt onerwise covered. 2.617) 2620| 2.62]| 2828| 2.634| 2.542| 2650} 2658 2688) 2677] 2.68)| 2.889
.1988
Maximum tawhd price per MMBIG Jor dethveries i
Subpsn al NGQPA .
pant 271 swetion Category el gas Jan. | Feb. | Mar. | Ape. May | June | July | Aug. | Sepl. | Oe. | MNov. | Dae,
1986 1988 1988 1988 1988 1388 1984 1988 1988 1968 1988 1988
fo1... Mew natwral gas, cartain OCS gas*,. $4.765| $4.792| 34.819] $4.826| 54.872| $4.828) 54.p24] $4.957| $<.990| $5.022| $5.058] 35092 -
103{b}(1).......... | Hew, onshore produciion walls* 22s2{ azs0{ 3288| 2278) 23283) 32e0| 3297) 2309) 2a20] 3333 3348 3358
oo | 1OS(ONI).. ..o | Inlrastale axisting 4635 4.657| 4679 aTo1| 4222 4.T43| 4765] 4793 4821| 449y 4.079] 4509
+| 1OG(BKIHB) ... | Altesnativg maximum hawlul price % . . . o
lor canain intrastale rollover gag'...ceioeenereeee | 1.881] 1865 1,089 1.373| 0.B77] 1.081| 1.B85) 1.092| 1.899] 1908 1.913] 182
L Jome—— . 1 J—— Gas produced liom light farmations? .......... e | 8.504) 8520 €538| 8.552) 6.566] 6.580] B8.594| €.618| 08.642] O6.566) 6.590) 6.716
H 108 Stripper gas ..., L] 5103 gan| saso| sae8) s.217| s245) 5213 So0e| 5343 5379 Sai5| 5453
1 .| 109, Nol olnerwisa covared ] 26950 2701| 2707 Z7e3) 218} 2725) 27| 2741} 2751 2761 277} 174

{u02) | 91geL ‘S3DIHd DNITIZD VdON

1 Section 271.802(a) provides that for ceraln gas sold undoe an Inirastata rallover contrscl the masimum lewhud price Is the higher of the price pald under Ihe sxplred coniract,
sdjusied for lnfalion or 3n alternative Maximum Lawtul Price speciiad In this Table. This aharmalive Maximum Lewdul Price for each month appsars In this tow of Table |, .
3 Tha maximum tawful prica lor Hight tormation 9as Is the lesser af Lhe negollaied conlract price of 200% al the price tpacified In subpart C of Pen 271. The maximum lawiul FFF'

lor Nght formalion gas applies on or sher July 18, 1979, (See §271.703 and §271.704). =

< Commancing January 1, 1985, the price of nalwal gas linally delermined 1o be new natural ges undes sec. 102(c) Is dereguiated, (See Part 272 of the Commisslon's Htgulllllﬂﬂ'-’
$ Commancing January 1, 1985, e price of some nawral gas finally determined lo be natural gas produced lrom & new, onshore produciion walt under sec. 103 I deregutated.

{Ses Pert 272 of the Commiasion's regulalions.)
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PIPELINES FROM PRODUCER TO CONSUMER
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i

PRODUCERS - TRANSPORTERS/AFFILIATES — CONSUMERS
YTD 2000 Wellhead price is through November 2000. YTD 2000 City Gate & Residential price is
through September 2000. YTD 2000 Industrial and Commercial is through August 2000.

Mineral Owners/Royalty Owners W %
1999 — 1/8" of $2.17 9

YTD -1/8" of $3.35
e

Interstate Pipelines

1999 — 7/8 of $2.17 less gathering & compression
YTD 2000 — 7/8 of $3.35 less gathering & compression
SMALL PRODUCERS & LARGE PRODUCERS

National & Multinational
Corporations
AFFILIATES
Producer Affiliates Gathering or Field Services
Gas Storage Affiliates Gas Processing Affiliates <
Marketing Affiliates Electric Generation Affiliates

LOCAL DISTRIBUTION PIPELINE COMPANIES
1999 City Gate - $3.16
YTD 2000 - $3.97

Residential
1999 - $6.69
YTD -3$7.13

Commercial
1999 - $5.33
YTD -8$5.54

Industrial
1999 - $3.10
YTD -$3.87

Electric Generation
1999 - $2.62
YTD - $3.64

Consumer

ATTACHMENT “K”



Table 4

Table 4. Selected National Average Natural Gas Prices, 1994-2000

(Dollars per Thousand Cubic Feet)

Dellvered to Consumers
Year Chty
and Wophoedl | ame Commercial Industrial Elactric
Month o Prcs: | Fesldsntia Utilitles
Prica
Price t % of Total® Price % of Total® Price
1994 Annual Average ... 1.85 3.07 6.41 5.44 79.3 3.05 25.5 2.28
1895 Annual Average 1.55 2.78 6.08 5.05 76.7 2.1 245 2.02
1996 Annual Average 217 3.34 6.24 5.40 77.6 3.42 19.4 2.69
1997 Annual Average ... 232 3.66 6.94 5.80 70.8 3.59 18.1 2.78
1998
January ...... 1.95 3.08 6.41 5.65 73.2 367 16.8 2.64
February 1.85 3.08 6.41 5.59 7249 3.58 16.7 2.51
March . 2.05 3.06 6.29 5.40 73.6 340 17.3 2.53
April ... 2,15 323 6.81 5.64 67.7 3.28 15.8 2.59
May . 2.04 3.12 7.70 573 62.6 3.14 14.9 247
June 1.90 298 8.51 5.51 62.9 297 15.1 240
July ... 2.08 331 8.53 5.64 56.0 3.04 13.1 2.50
August ... 1.81 3.01 9.25 5.46 53.3 275 13.8 2.21
September 1.69 2.78 B.96 5.49 57.0 2.65 14.2 2,15
1.85 299 7.60 531 59.2 275 14.8 2.22
1.93 2.99 6.58 5.22 64.5 295 15.7 237
1.94 3.10 6.34 523 68.3 292 17.2 222
Annual Average ...........c.cocee. 1.94 3.07 6.82 5.48 67.0 314 18.1 2.40
1989
January ..... R1.84 R2.87 "6.00 "5.19 F73.1 "3.29 ™6.9 232
February R1.75 293 R6.29 5,28 "89.7 R2.92 *16.8 2.26
March . R1.68 R2.69 "5.06 *4.97 F69.3 R2.95 R7.4 215
Aprl ... ?1.86 f2.04 "5.44 R5.32 R65.4 "3.00 *16.6 2.29
May *2.16 "3.41 R7.30 "5.34 "61.1 2.86 *16.0 257
June r2.12 n3.28 "8.20 R5.29 R51.1 R2.81 R15.8 253
July "2.18 *3.23 "8.83 "5.44 n58.2 R2.86 R15.7 2.58
August . R2.49 k353 Rg.14 R5.46 R56.6 r2.99 R18.8 2.86
September R2.61 R3.72 R8.63 f5.55 "60.0 "3.41 R{75 2.98
Oclober . R2.50 R3.31 R7.56 R5.46 R61.7 R3.20 m7.5 2.83
R2.67 R3.76 Rra b R5.72 "53.0 R3.51 7.7 3.01
R2.20 R3.24 "6.51 R5.56 R67.6 R3.05 R21.3 2.68
Annual Average ..... R2.7 R3.16 "6.69 f5.33 "66.2 R3.10 "18.8 2.62
2000
January £2.12 333 6.24 R5.49 "66.8 ®3.48 7.4 2.74
February £2.30 3.50 R5.40 R5.61 R68.0 3.67 16.6 285
March ... £2.36 357 "5.78 R5.31 64.2 3.54 15.8 2.99
April ... £2.55 3.72 R7.01 5,61 "64.3 f3.63 15.5 3.22
May ... £2.90 4.00 R7.88 "5.28 f63.6 R3.73 R14.6 3.61
June .. £3.73 5.21 Rg 12 5,74 "61.0 R4.31 R15.4 4.46
July ... E3.70 5.13 3,92 R5.74 R59.3 R4.45 "5.9 4.36
August . £3.67 4.03 10.12 5.95 56.8 421 15.1 Ly
Seplember €426 NA HA NA NA NA NA NA
Oclober .... 5451 NA NA NA NA NA NA NA
>
2000 YTD< ... £3.22 3.84 7.02 5.54 64.3 3.87 15.8 3.64
1999 YTD=. 2.42 3.01 6.54 523 67.0 2,97 16.8 2.43
1998 YTDe.... 1.95 3.10 6.82 5.57 68.4 3.26 15.5 2.50

* See Appendix A, Explanalory Note 8, for discussion of wellhead
prices.

b Percenlage of tolal deliveries represenled by onsystem sales, see
Figure 6. See Table 25 for breakdown by State.

¢ Year-lo-dale price represents months for which price information is
avalilable in the current year.

® Revised Data.

E Estimaled Data.

NA Not Available.

Notes: Data for 1994 through 1999 are final. All other data are

prefiminary unless ctherwise Indicated. Geographic coverage is lhe 50

4.6z
3.35

% Nodewmboy
200 ¥TD

Slates and the District of Columbla. In 1996, consumption of naturat gas
for agricullural use was classified as industrial use. In 1995 and earlier
years, agricullural use was classified as commercial use. See
Explanatory Nole 5 for furlher explanalion.

Sources: 1994-1999: Energy Information Administration (EIA) Natural
Gas Annual 1999, January 2000 through current month: EIA-857,
"Monthly Report of Natural Gas Purchases and Deliveries lo Consumers,”
Form FERC-423, "Monlhly Report of Cost and Quality of Fuels for
Electric Plants,” and EIA eslimates. See Appendix A, Explanatory Note 8
for eslimation procedures and revision policy.

Energy Information Administration/Natural Gas Monthly November 2000
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Selected National Average Natural Gas Prices,

(Dollars per Thousand Cubic feet)

1994-2000

Delivered to Consumers

City
Year and Month Wellhead Gate
Pricea/ Price Residential Electric
Price Utilities
Price
1994 Annual Average. 1.85 3.07 6.41 2,98
1995 Annual Average. 1.55 2.78 6.06 2.02
1996 Annual Average. 2 14 3.34 6.34 2.69
1997 Annual Average. 2.32 3.66 6.94 2.78
1998
JanUary.«vssensasn 195 3.08 6.41 2.64
February . cuws e 1.95 3.08 6.41 2+51
March...sioeeeuens 2.05 3.06 6.29 2.53
Aprilacicsssameans 2.15 3.23 6.81 259
MaViwwe s s s smsime s s 2.04 3.12 7.70 2.47
TUNE wvin: 5 6 % 0 womrs s v = 1.90 2.98 8.51 2.40
JUlY .o s neianennns 2.08 334 8.53 250
BUGUSta vissmmewass 1.81 301 9.25 2.21
September......... 1.69 2.78 8.96 2415
October........... 1.85 2.99 7.60 2.22
November.......... 1.93 2.99 6.58 2.37
December.......... 1.94 3.10 ©6.34 2.22
Annual Average.. 1.94 3.07 6.82 2.40
1999
JanUarLy.«oeoeeeeen. RE/1.80 2.87 6.00 2:..32
February.......... RE/1.73 2.93 6.29 2.26
MarCh s s o« 4 wvnie s RE/1.70 2.69 6.06 2.15
April.....ccueueenn. RE/1.93 2.94 6.44 2.29
MaViessmmeseus emes RE/2.10 K b 130 2.57
TUTE + & movvmnss o & « onmzere RE/2.09 3.28 8.20 2.53
July..coveeeennnns RE/2.07 3.23 8.83 2 58
AUgusSte e ssesins RE/2.34 3.53 9.14 2.86
September......... RE/2.42 3.72 8.63 2.98
October.....ceveuu RE/2.31 331 7.56 2.83
November.......... RE/2.44 %6 FdiB 3.01
December.......... RE/2.03 3.24 6.51 2.68
Annual Average.. RE/2.08 3.16 6.69 262
2000
JANUALY .. cceeans v E/2.12 3.33 6.24 2.74
February.......... E/2.30 3.50 6.40 2.95
Marcha i:sswwes s E/2.36 3.57 6.78 2.99
APril...eeeeeenn.. E/2.55 3.72 7,00 3.22
Ma¥oweasesanmeassra /2.90 4,00 7.88 3.6%
JUNG e s s s wmaas 5 5 5% E/3.73 5.21 9.12 4.46
FULY s o 5 2 wamevm v v o o E/3.70 5.13 9.92 4.36
AUQUSE. . ee i E/3.67 4.03 10.12 4.30 + 1. L8
September......... E/4.26+28 5.71+2.55 9,78 +3:99  Na
OCEObEY, s s wwswm s u a E/4.61 NA NA NA
November........-.. E/4.62 NA NA NA
2000 YTDis s s awiean ¢ = 3 E/3.35027 3,97 +. %1 7.13 + .44 3.76 #1041
1999 YTD:.isonosiosan E/2.08 3.06 6.62 2.51
1998 YTD. oo vevee v 1498 3.08 6.90 2.44

B i
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NYMEX Contract Details
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Futures and Options Home | Description | Specifications |
Futures Termination Schedule | Options Expiration Schedule
| Margins | Request Information

Henry Hub Natural Gas

Trading Unit

Futures: 10,000 million British thermal units (MMBtu).

Options: One NYMEX Division natural gas futures contract.

Trading Hours

‘Futures and Options: Open outcry trading is conducted from 9:30 A.M. - 3:10

P.M. After-hours trading in futures and options is conducted via the NYMEX
ACCESS® electronic trading system from 7 P.M. to 9 AM. on Sundays and 4
P.M. to 9 A.M., Mondays through Thursdays. All times are New York time.

Trading Months

Futures: 36 consecutive months commencing with the next calendar month
(for example, on October 3, 2000, trading occurs in all months from November
2000 through October 2003), plus a long-dated contract, initially listed 36
months out.

Options: 12 consecutive months, plus 15, 18, 21, 24, 27, 30, 33, and 36
months on a June-December cycle.

Price Quotation

Futures and Options: Dollars and cents per MMBtu, for example, $2.035 per
MMBtu.

Minimum Price Fluctuation

Futures and Options: $0.001 (0.1 ¢) per MMBtu ($10 per contract). 29

" — 2.3
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Maximum Daily Price Fluctuation

Futures: Initial limits of $0.30 (30¢) per MMBtu are in place in all but the first
two months and rise to $0.60 (60¢) per MMBtu if the previous day’s settlement
price in any back month is at the $0.30 (30¢) limit. In the event of a $0.75
(75¢) per MMBtu move in either of the first two contract months, limits on all
months become $0.75 (75¢) per MMBtu in all months from the limit in place in
the direction of the move following a one-hour trading halit.

Options: No price limits.
Last Trading Day

Futures: Trading terminates three business days prior to the first calendar day
of the delivery month.

Options: Trading terminates at the close of business on the business day
immediately preceding the expiration of the underlying futures contract.

Exercise of Options

By a clearing member to the Exchange clearinghouse not later than 5:30 P.M.
or 45 minutes after the underlying futures settlement price is posted,
whichever is later, on any day up to and including the options expiration.

Option Strike Prices

Twenty strike prices in increments of $0.05 (5¢) per MMBtu above and below
the at-the-money strike price in all months, plus an additional twenty strike
prices in increments of $0.05 per MMBtu above the at-the-money price will be
offered in the first three nearby months, and the next ten strike prices in
increments of $0.25 (25¢) per MMBtu above the highest and below the lowest
existing strike prices in all months for a total of at least 81 strike prices in the
first three nearby months and a total of at least 61 strike prices for four
months and beyond. The at-the-money strike price is nearest to the previous
day's close of the underlying futures contract. Strike price boundaries are
adjusted according to futures price movements.

Delivery Location

Sabine Pipe Line Co.’s Henry Hub in Louisiana. Seller is responsible for the
movement of the gas through the Hub; the buyer, from the Hub. The Hub fee
will be paid by seller.

Delivery Period

Delivery shall take place no earlier than the first calendar day of the delivery
month and shall be completed no later than the last calendar day of the
delivery month. All deliveries shall be made at as uniform as possible an
hourly and daily rate of flow over the course of the delivery month.

Alternate Delivery Procedure (ADP)

An alternate delivery procedure is available to buyers and sellers who have
been matched by the Exchange subsequent to the termination of trading in

_ — . <40
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under terms different from those prescribed in the contract specifications,l they
may proceed on that basis after submitting a notice of their intention to the
Exchange.

Exchange of Futures For, or in Connection with, Physicals (EFP)

The commercial buyer or seller may exchange a futures position for a physical
position of equal quantity by submitting a notice to the Exchange. EFPs may
be used to either initiate or liquidate a futures position.

Quality Specifications
Pipeline specifications in effect at time of delivery.
Position Limits

7,000 contracts for all months combined, but not to exceed 1,000 in the last
three days of trading in the spot month or 5,000 in any one month.

Exchange of Futures For, Or In Connection With, Physicals (EFP)

The commercial buyer or seller may exchange a futures position for a physical
position of equal quantity by submitting a notice to the Exchange. EFPs may
be used to either initiate or liquidate a futures position.

Trading Symbols -
Futures: NG

Options: ON

©1998 New York Mercantile Exchange, All Rights Reserved. Legal & Privacy Notice
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Mr. Chairman, Members of the Committee, for the record, my name is Dick Brewster,
and I am Director of Government Affairs for bp. We appreciate the chance to confer
with you today and try to respond to your concerns about the natural gas price and supply
relationship.

I’ve handed out a presentation that I hope will be helpful to you. It outlines the
supply/demand dynamics, the industry’s response, reviews the natural gas marketplace as
a balancing mechanism, and reviews BP’s role in the North American supply solution.

Last week, Chairman Holmes emailed a list of questions he thought we should keep in
mind as we prepared for this hearing. As I go through my comments today, I’ll try to
respond to a number of those questions.

Let me call your attention to page 21 of the presentation. BP supplies about 6% of the
total supply to the U.S. market, and we are North America’s largest single gas producer.
The top 5 producers produce less than 20% of the gas used in the U. S. And there are
some 8,000 gas producers in the U.S. I mention this because one of Chairman Holmes’
questions was whether the natural gas market is subject to manipulation, and if so, who
might be positioned to manipulate it. With this many players, each holding a small
percentage of the total supply, market manipulation would not be possible.

In that same question, Chairman Holmes asked how well we think the natural gas market
is working. It would seem self-serving for me to simply say its working well and stop
there. We are all aware of the significant hardships on many individuals and families
resulting from the current high gas prices. But if the market is supposed to make sure
there are adequate supplies of gas, to respond to demand, the market is working well. 1
hope the rest of my presentation will demonstrate that conclusion.

Please look at page 4 of the presentation. This slide shows U.S and Canadian gas
consumption and the growth rate of gas demand. Note that natural gas sales in North
American in 1999 were some $340 billion. The graphs on page 5 will tell you where the
greatest demand increase comes from — power generation, now and in the next two
decades. Page 6 shows the big reason increased demand in this sector. Natural gas is
simply the cleanest fuel available for power generation.

Slide 7 indicates that even without the development of new technology and excluding
natural gas from Alaska, there are domestic gas reserves sufficient to last 55 to 75 years.
Around 85% of gas consumed in the U.S. is produced domestically. Around 13.6% is
imported from Canada, and the rest is imported LNG (Liquefied Natural Gas). The graph
on page 8 shows the gas supply sources for North America. Alaska is not included. We
believe the supply capacity is there, but acknowledge the significant challenges that face
the industry.
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The resources are there, according to what we’ve reviewed. So, why are prices spiking to
sharply now, and why are we hearing that it’s the result of supply concerns?

Page 9 of the material I provided begins to explain the situation. Historic low price levels
through most of 1998 and *99 caused fewer new wells to be drilled, many marginal wells
shut in, much of the needed skilled workforce was lost, service operations closed down
and fewer drill rigs were produced or maintained. Demand kept rising, but the supply
side remained depressed.

Now the industry is responding. But new gas cannot be brought into the marketplace
overnight. Page 11 shows gas drilling rig activity is up dramatically. BP’s rig counts are
increasing and in two years will be close to double our 1999 level. Chairman Holmes
asked how long it takes to get production to market. There is no single answer. Ina
developed area like Hugoton, incremental reserves are into the marketplace as soon as
they are developed. New areas may takes months, or even years to get to the
marketplace. We believe FERC regulation of interstate pipelines is not a hindrance to
marketing gas, and overall is beneficial.

Page 12 shows the historic relationship between growth in production and drilling
activity. That rig count is dramatically up in the past few months and indicates
production rates will start to rise significantly as well. To maintain and increase our
production in the Hugoton field, we are working to apply new technology to our
operations. While the Hugoton has had a 15% decline rate the past several years, we’ve
held our production flat for the past 14 months. This fact speaks to another of the
Chairman’s questions asks what is being done to prolong the life of wells in Hugoton in
the face of declining pressure. We are optimizing our operations, using different types of
compressors, and taking other steps, spending around $14 million this year to maintain
and increase our production in Kansas.

The Chairman asked what impact declining pressure in the Hugoton field has on
production and prices. As I have just indicated, declining pressure typically means
declining production, though we are working to overcome these typical consequences.

Declining pressure has no impact on prices. Prices are determined on the commodities
exchange. Natural gas is bought and sold as a commodity, just like wheat and corn.
Producers can no more control he price of gas than farmers can control the price of
wheat.

Page 14 shows natural gas storage and its fluctuations recently. Storage was at the low
end going into the winter. The unprecedented cold has meant early seasonal draw down.
The next page shows that low storage levels are projected going into next winter, too.

But higher prices have driven some demand out of the market, alleviating at least some of
the pressure.
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The graph on page 17 indicates that, historically, consumer prices have not been as
volatile as wellhead prices have been. The red line indicates the wellhead price, while
the blue bars represent the residential consumer prices. Competition has saved gas
consumers money, some $600 billion in the last 15 years. See page 19.

The balance of the slides show what BP is doing to respond. Let me point to the
information on page 22. We plan to increase our total supply in excess of the current
market growth rates. We’ll be spending some $1.8 billion a year.

The industry is responding. It will take time to increase supplies and storage so that
prices can stabilize. The volatile wellhead prices are probably short term, and are the
result of an unprecedented tight supply slamming suddenly into a wall of unprecedented
high demand.

Chairman Holmes asked some questions which I’ve not yet specifically addressed:

I will defer to others to provide specific information on how much gas is being exported
from Kansas today. Kansas remains a net gas exporting state because of the Hugoton
field, North America’s largest. The export position, of course, is dependent on continued
Hugoton production.

The Chairman noted the differential between wellhead prices and burner tip prices. The
full explanation of that difference must come from representatives of the pipelines and
utilities. I can only say that these services are provided in an excellent way and the cost
1s regulated at the Federal and state level.

We were asked about the old long-term contracts in Hugoton. I can speak for BP alone,
of course, and will note that we settled all these issues in 1994. Current delivery
contracts are for different periods of time, of course. These contracts often contain
provisions that allow the price to move according to market conditions.

What type of incentives might be provided to extend the life of the Hugoton and other
Kansas gas fields? At our request, the Senate Utilities Committee introduced a bill last
week, Senate Bill 51. This measure improves the incentives provided by existing law for
mvestment in certain new wells, and certain production enhancement projects.

As I'have said, BP will be spending close to $2 billion a year in developing new gas and
improving existing production. The industry will have to spend close to $40 billion a
year. To attract some of that investment to Kansas, you can help reduce costs, and we
believe this bill can help. There are bills to exempt the high cost equipment we must use
from the sales tax, as other manufacturing equipment and machinery is exempt. In short,
Kansas must become an economically attractive state in which to invest.
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Finally, the Chairman asks, “Who benefits?” We believe we all benefit. Natural gas is a
clean and abundant source of energy for the growing U.S. economy. The market place is
the best way to maintain the balance of supply and demand and stable prices. It will take
huge investments in natural gas to maintain adequate supplies.

Unlike the price regulatory schemes of the past, we are not faced with closing schools
and businesses. We are not forced to prioritize gas use. The market handles these things,
as it should. Iknow prices are high today. But the current market works, and in the long
term will allow adequate energy supplies for the U.S.

Mr. Chairman, members of the Committee, I will be happy to answer any questions, and
appreciate the chance to offer information to you.

Dick Brewster
bp
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Lower 48 Market Changes

1995 Production = 50 Befd

1997 1998 1999
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1995 Production = 50 Befd

Current & Forecasted Gas Prices
Henry Hub

$S/MMBtu
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. Coastal North American Gas Model
=
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Basis for highly utilized pipeline corridor will not improve unless the
load factor for all pipeline corridors into its market are uniformly high.

Source: Coastal Gas Model




U.S. Gas Demand

Gas demand is forecasted to grow from 21.4 Tcf in 1998 to 29.2 Tef in 2010 representing
an annual growth rate of 2.7%. From 1986-1998 the Annual Growth Rate was 2.3%.

Projected Growth in Gas Demand

by Sector
(Tcf)

2000 2010 Change % Change
Residential 4.8 S 0.7 14.6
Commercial 3.1 3.7 0.6 19.4
Industrial/Other | : i 16.0
Power Gen 3.8 o 3.9 102.6

Total 3 ! A 30.9
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Changes in Pipeline

Infrastructure

1999 vs. 2010
(Mmcfd)
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Coastal Connection Schedule /
Cost Commitment

== Roule Selection
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FERC
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Construct Pipeline
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Colorado Interstate Gas Company
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HIGH GAS PRICES

e Grave Situation

L

2,

High prices — customer hardship

Underlying problem — inadequate national deliverability (supply)

e Components of Gas Bill (Jan 2001, Average Customer)

1.

2.

3.

Cost of Gas (COG or PGA), 80%
Delivery Charge, 16%

Taxes, 4%

e Delivery Charge

1

Portion retained by Kansas Gas Service for operating the system, maintain
pipe and facilities and new construction

Established by KCC last Rate Case 1995
Weather Normalization Adjustment — delivery charge normalized so that

during periods of high gas sales the charge is reduced, and low gas sales
the charge is increased

. Monthly calculation of costs for gas delivered to Kansas Gas Service

Two components:
A. Transportation/Storage from upstream pipelines, 22% of total

B. Gas costs, 58% of total paid

Senate Utilities Committee
January 22, 2001
Attachment 5-1



e Transportation/Storage

1. Eight pipelines, Williams Gas Pipeline the largest
2. Minimal chémge in these costs
3. Rates set by the FERC
4. Kansas Gas Service aggressively litigates rate cases
5. Release Capacity
6. Role of Storage
A. Primarily peak day deliverability
B. Also price management
e (Gas Costs
1. The only variable in the customer bills
2. Market price of gas is measured by indexes, both monthly and daily
3. Index price for Jan 2001 is $9.98 (Jan 2000 was $2.25)
4. Small differences in regions (basis)
5. Price of gas fluctuates uniformly across nation
6. NYMEX Futures — separate but related to gas price — indicative of future

e (Gas Purchasing

1.

Generally three types of purchases
A. Long Term — reliable, either index or fixed price, less common
B. Seasonal — specific needs, index, reservation charge

C. Short Term (Spot) — either daily or monthly, index

5.2



2. Past several years a buyer’s market — tendency away from long term
3. Purchase from producers or marketers
4. Marketers perform important functions:

A. Aggregation of supply

B. Combine gas with optionality

C. Diverse sources of supply, transportation, etc.

D. Economies of scale

e Kansas Gas Service’s Gas Supply
1. Long Term, 66%
A. 20 year contracts
B. Reliability
C. Majority index, some fixed price

D. Advantageous this year

2. Seasonal, 16%
A. Revised annually to accommodate changes
B. Reliability
C. Bid out to least cost supplier

3. Short Term, 18%
A. Adjusted for daily and monthly conditions
B. Least cost supplier

C. During periods of high demand this may not be available

5-3



e (Gas Cost Management Tools

L.

2.

Long term supply

Hedging

Sale of release capacity and storage space

Shifting purchases to locations with favorable pricing (Pony Express)

Storage

e Other Programs To Manage How Customers Cope With High Costs

1. Average Payment Plan

2. WeatherWise Program

3. Low Income assistance programs

4. Ad Valorem refunds

5. Project Deserve

. Summary

1. Due to recent moderate weather the nétion’s storage reserve will be
adequate

2. Prices for the remainder of this winter are coming down

3. Over the next 18 months prices will remain high as supply catches up to
demand

4. Best cure for high prices is high prices



$200+

$150

$100

$50-

50+

Average Bill - Residential Customer

Bill Total

*Delivery Charge includes the Customer and Energy Charges as shown on the bill.

O Cost of Gas
— * O Delivery Charge
M Taxes
Jan'98 Jan'99 Jan '00 Jan '01
——
19 Mcf 19 Mcf 19 Mcf 19 Mef
COG -33.865 COG -$3.406 COG -$4.202 COG -$8.681

111.28 103.77 117.96 206.71

Actual Bill - Residential Customer

*Delivery Charge includes the Customer and Energy Charges as shown on the bill.

530011 €260.13 O Cost of Gas
L * Q0 Delivery Charge
5250 B Taxes
5200+
$150+
$108.06
51001
$50-
$0 = .
Jan '98 Jan'99 Tan 00 Jan'01
22 Mef 31 Mef 22 Mef 31 Mef
COG -$3.865 COG-$3.406 | | COG-34.202 | | COG -$8.681
Bilzem > $127.83 $165.21 136.42 $335.32 Kansas

A DIVIBION OF ONEOK




Average Bill- Commercial Customer

$600

§538.22 B Cost of Gas
$5001 * O Dekivery Charge
B Taxes

$400-
$3007] (a4 $260.52

= $216.13
$200- o
$100

50+ e :
Jan'98 Jan'99 Jan'00 Jan'01
62 Mef 62 Mcf 62 Mcf 62 Mcf
COG -$3.865 | | COG -33.406 COG -§4.202 COG -$8.681
BuTodl ) $365.11  $339.25 $338.08 $693.55 s Eigl&%

SERVICE

ADWISON OF ONEDK

*Delivery Charge includes the Customer and Energy Charges as shown on the bill.

Actual Bill - Commercial Customer

$400+ @ Cost of Gas

# O Energy Charge
B Taxes

$300+

5200

$100

28 Mcf 30 Mcf 22 Mecf 39 Mef
COG -33.865 | | COG -$3.406 COG -34.202 COG -58.681

suted ) $170.92  $169.83 $144.80 $440.35

*Delivery Charge includes the Customer and Energy Charges as shown on the bill.
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Basic Concept:

*The natural gas market is an auction.
‘Buyers bidding against other buyers cause prices to go up.

‘Sellers selling against other sellers cause prices to go down.
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Price: What does it mean?

At an auction, price represents what the last buyer was
willing to pay for the last molecule purchased when the
market is moving up.

It also represents what the last seller was willing to sell
the last molecule for when the market is moving down.

Price, then, represents the value of the marginal unit.




Marginal Unit — Theoretical Model
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Estimated o
Estimated If The Cumulative | WhatIF | Minimum
Supply Pools Production | Estimated | production | Demand Market
Volume Cost of Volume Equals Price
Production
Canadian Gas 10 Befd $1.25 10 Bcfd 8 Bcfd $1.26
Rockies 8 Bcfd $1.50 18 Bcfd 16 Bcfd $1.51
Mid Continent 12 Bcefd $1.75 30 Bcfd 28 Bcfd $1.76
Permian 14 Befd $2.00 44 Bcfd 40 Bcfd $2.01
Gulf Coast 16 Bcfd $2.25 60 Bcfd 60 Bcfd $2.26
Storage $4.00 61 Bcfd $4.01
Storage 70 Bcfd ?
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Do not forget, the market is an auction.

°If production represents 60 Bcfd, then when demand equals
70 Bcfd, the marginal unit can equal $9.98 or what the last
buyer is willing to pay.
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What affects buyers and sellers in
their decision-making process?
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Fundamentals

Technicals
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Speculation
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Fundamentals:

‘Weather
—Short Term
—Seasonal
—Hurricanes
-Storage Inventory:
Supply & Demand Forecasts
Drilling Activity

Generally fundamentals are longer-term influences.




Technicals:
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Mymex Daily Price
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NATURAL GAS NON-COMMERCIAL (LARGE SPEC) TRADERS

SPOT PRICE ($/MMBTU)
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NATURAL GAS NON-COMMERCIAL (LARGE SPEC) TRADERS
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Demand is the problem!

Demand inelasticity is the bomb!
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Going Forward
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-Strong demand is expected to continue.

*High levels of volatility will be a key factor with these
market conditions.
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Recommendations

6-1S

*Diversify supply portfolio using fixed prices to offset the
high levels of expected volatility.

*Use call options for a portion of the portfolio to offset
further supply shortfalls that may occur as we get closer to
winter.




COMMENTS OF
JAMES W. BARTLING, MANAGER PUBLIC AFFAIRS
GREELEY GAS COMPANY
BEFORE THE JOINT MEETING OF THE
SENATE UTILITIES COMMITTEE
AND
HOUSE UTILITIES COMMITTEE
JANUARY 22, 2001

Chairman Clark, Chairman Holmes, Vice-Chairman Emler, Vice-Chairman Sloan, and
Members of both the Senate and House Utilities Committees:

] appreciate the opportunity to speak before the joint Senate / House Utilities
Committees to address specific questions that this joint Committee has asked. Let me
first start by telling you a little about myself and the company that I represent.

My name is Jim Bartling and I am Manager of Public Affairs for Greeley Gas
Company, an operating company of Atmos Energy Corporation. Greeley serves
approximately 117,000 customers in 114 communities within 31 counties in the State of
Kansas. We are a local distribution company with operations regulated by the Kansas
Corporation Commission (KCC).

The first question this Committee asked to be addressed concerns the costs of
gathering and marketing affiliation and the impact that they have on the average
residential gas bill: Greeley purchases natural gas delivered by an interstate pipeline.
The cost of gathering is usually included in the commodity portion of the three cost
components (transmission and storage, commodity, and distribution). Most gas is priced
as it enters into the interstate pipeline. The gathering cost relates to what it costs to move
the gas from the well in the field to the interstate pipeline. In western Kansas, Greeley
also owns its own gathering system. The gathering costs in that instance are included in
the distribution portion of the three cost components. Marketing affiliation has no impact
on the average residential customer’s bill.

Within this first question you also asked if Greeley Gas Company can do anything
to lower its operational costs. Greeley Gas is always looking for ways to be more

efficient while at the same time maintaining a high level of service to our customers.
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New technology continues to provide new opportunities for our operation and we will
continue to evaluate each one, but making sure that the safety of our customers remains
our paramount concern.

Your second question concerns Greeley's gas purchasing practices: Greeley has a
gas supply department at Atmos Energy Corporation’s corporate headquarters that is
responsible for securing transportation capacity on the intrastate and interstate pipelines.
The gas supply department also secures storage capacity off of the interstate pipeline.

It is important to point out that storage piays a significant role in Greeley’s, as
well as other local distribution company’s (LDC’s), purchasing practices. It is doubtful if
the existing transmission lines coming across Kansas would be large enough to meet the
eastern Kansas customers’ daily needs on a very cold day if it were not for the old gas
fields in eastern Kansas that have been converted to storage fields. Greeley and other
utilities put gas in storage during the summer to take care of about 20% of their winter
peak demand. The other 80% comes from flowing gas on the interstate pipeline.

In addition to securing transportation and storage capacity, the gas supply
department determines how much gas it is going to need for the five winter months,
assuming a “normal” winter. (Normal as defined by a 30-year average number of degree
days reported by the National Oceanic and Atmospheric Administration for this five
month period — currently 4,323 for Olathe 3-E., compared to an annual degree day count
of 5,029.) The gas supply department then goes out and purchases the amount of gas that
it has calculated that it will need. The price of that gas is determined each month, based
upon what other buyers on the specific pipeline are paying.

If usage during the month is higher than expected, the gas company goes out and
purchases additional gas on a daily basis at the daily rate being paid by other buyers on
the pipeline. The prices paid by other buyers are reflected on a daily or monthly index
that is published and reflected on the Internet.

During the summer months the gas supply department is buying its summer needs
but it is also buying gas to be placed into storage in preparation for next winter. The
price of gas in storage is priced when it is placed into storage, not when it comes out.

The second part of this question concerned whether Greeley purchased most of its

gas through a bidding process or Request for Proposal (RFP): Greeley currently operates
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under an agreement with the KCC Staff that was approved by the KCC a few years ago.
Under that agreement Greeley submits its REP to the Staff for comment. Greeley then
submits its RFP to qualified suppliers, and then provides the KCC Staff with an analysis
of the bids received and an explanation for the bid that was accepted by Greeley.

Most of the gas sold by Greeley is referred to as its “monthly base gas.” This is
the amount of gas that customers would use in a normal heating month. When the
weather is colder than normal or demand is greater for other reasons, Greeley buys
additional gas on a daily basis.

The last part to this question concerns whether or not Greeley was considering
longer-term contracts: Because of price volatility, Greeley has not elected to enter into
long term contracts for the last several years. Although we do have some long-term
contracts with local producers located close to Greeley’s system, these local production
gas wells provide a very small percentage of our gas needs.

As to whether there are any constraints in our effort to market natural gas, I am
not aware of any.

Your fourth question concerns whether or not we have sufficient storage capacity
for this winter and for the future, and whether or not we foresee any constraints in storage
capacity this winter or in the future: We feel that we have sufficient storage capacity
from the interstate pipelines. We are able to supplement the pipeline storage capacity
with our own storage facilities in southeast Kansas. Greeley has sufficient storage
capacity to supplement the flowing gas that it receives from the interstate pipeline to meet
its peak day demand. As to whether we see future constraints, it should be noted that
because new gas-fired electric generation plants are scheduled to come on line, there is
more competition now for gas supply during the spring and summer months, which may
drive up the cost of gas that Greeley and other utilities would purchase to place in storage
for next winter.

Changes that we would like to see the FERC consider to promote expanded
pipeline capacity: Idon’t know of any that would be necessary. Greeley retains
representation for its customers before FERC and monitors actions taken by FERC that

might have an impact on its customers.



Your next question concerns Greeley’s experience with transportation customers
where, because their marketer has failed to deliver promised gas, a customer has returned
as a sales customer: Greeley has approximately 100 transportation customers in Kansas
that are transporting gas to serve approximately 220 meters. Almost 100 meters were
being supplied by Mountain Energy when they announced that they were not going to be
able to fulfill their commitments. Greeley worked with these customers to help many of
them find alternate suppliers. Two of these customers indicated that they were not
satistied with their savings whiie transporiing and reguested io come back as firm sales
customers and were allowed to do so.

One of the things that Greeley does to protect our small volume transporters
(those with insufficient annual volumes to qualify for interruptible status — 220,000 Ccf
per year) is to make sure that the assignment of pipeline capacity that the customer takes
with them when they start transporting, comes back to Greeley if that marketer goes into
bankruptcy or does not honor its contract with the customer. This means that if the
customer wants to come back as a sales customer, Greeley automatically gets the capacity
on the interstate pipeline back from the marketer which it needed to supply gas to that
customer.

There are some situations in which the customer insists on taking complete
control of that capacity. In that case, we make sure that the customer understands that by
taking that capacity, the customer runs the risk that the interstate pipeline capacity held
by Greeley may not be there if that customer wants to come back as a sales customer. In
those situations Greeley explains to the customer that it might be in the customer’s best
interest to maintain the capacity in its name instead of assigning it to a marketer.

Is the Cold Weather Rule Working? The cold weather rule has been in place for
over 15 years. Greeley thinks that some changes are needed and are discussing those
changes with the other LDC’s in hopes of presenting something to the KCC this spring or
summer for its consideration.

Surcharge on customers’ bills for long term assistance programs: Greeley does
not believe that it is appropriate to use utility rates to charge all of its customers a
surcharge to collect funds to be used to assist their neighbors. Some of our customers

may not be willing to pay to provide such assistance. Greeley supports assisting



customers in this area, but believes that such assistance should be provided on a
voluntary basis through personal and corporate donations to existing organizations that
provide such assistance.

Your final question dealt with providing a portion of the ad valorem tax refund
moneys for assistance programs: Early last week Greeley filed with the KCC to refund a
portion of the ad valorem tax refund to low income customers to help them pay their gas
bills this winter. That application is currently pending before the KCC. Late last week
additional discussion on this issue was heid and it was decided to amend ihie cunient fiiiiig
to include all of the ad valorem tax refund for low-income customers rather than just a
portion. That filing will be done this week.

This concludes my responses to the joint Committee’s questions. I will be happy

to answer any other questions.



Presentation of John Cita
Chief Economist, Kansas State Corporation Commission
January 22, 2001
to
Kansas Senate and House Utility Committees
Honorable Stan Clark and Carl Holmes, Chairmen

Natural Gas Price Forecast: An Expectation of Prices to Come

As a member of the Commission’s Natural Gas Price Task Force I was
asked to develop forecasts to provide some indication of what the price of natural
gas may be in the near future. Today I offer the joint Utilities Committee an
updated version of those forecasts. Using the market data that was available on
January 18, 2001, I have developed forecasts for the calendar year 2001, 2002 and
2003. If you will turn to my first graph, you can see the forecast prices I have
developed. Those prices represent the average annual gas price forecasts for the
average residential consumer in Kansas. I would point out that those prices are
not burner-tip prices. That is, they do not represent the consumer’s final price of
gas, to emphasize, they are essentially gas only prices. To get a burner-tip price
forecast you would add approximately $4.00 to those prices. Lastly, in making
these forecasts, I assume weather conditions will be close to normal. If next
summer is warmer than normal and/or next winter is colder than normal, these
forecast prices are very likely to be too low.

As you can see, | am forecasting a price of $6.72 for this calendar year,
$4.86 for next year, and $4.25 for the calendar year 2003. I should also note, there
is a significant amount of price volatility in today’s gas market. The price can
swing as much as $0.70 in a day. That volatility is likely to continue into the
future. That suggests that any gas price forecast will be subject to a large margin
of error.

To put those forecast prices into context, I offer the same price information
but for the historical years 1998, 1999 and last year. In 1998, the average annual
price of gas for the average residential customer was $2.02, $2.08 in 1999, and
$3.62 in 2000.

Household Budget Implications
Based on these forecasts, it does not appear that there will be any price

Senate Utilities Committee
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relief until 2002 and beyond. It appears unlikely that Kansas consumers will
experience during the next three years prices as low as they were in 1998/1999. In
contrasting the 1999 price with the price forecast for 2001, the average Kansan
will spend $4.64 more for a unit of gas (MMBtu). If the average residential
customer in Kansas consumers 100 MMBtu of gas in a normal year, the
implication of that price increase is clear. Between 1999 and 2001, the average
residential gas customer will spend approximate $500 more on its annual gas bill.
Of course, most of that increase will hit during the four major winter months,
November through February.

Annual budget changes (calendar year basis) for the average residential
consumer:

1998 to 1999: $6.00

1999 to 2000: $154.00

2000 to 2001f: $310.00 [assuming future weather is normal]
2001f to 2002f:  $(186.00) [assuming future weather is normal]

The Annual Gas Bill as a Proportion of Household Income

I thought it might be worthwhile to track what proportion of annual income
the typical Kansan spends on his annual gas bill. By comparing the annual gas bill
to household income we can obtain some sense of the relative burden of the annual
gas bill. If you will turn to the next graph, entitled Annual Gas Bill as a Percent of
Real Household Income, you can see that the average Kansas household spends
approximately 1 percent of its annual income to cover its natural gas expenses.
There are a few items that may be worth noting:

. since 1980, the proportion has declined slightly

. the proportion reached a maximum of 1.49% in 1983
. based on the 2001 forecast price (of $6.72), the proportion reaches
1.25%

However, the gas industry was undergoing a significant structural change in
the early 1980s with the deregulation of the wellhead market. During the early
1980, wellhead prices increased significantly as a result of deregulation and the
occurrence of a significant gas shortage at that time. Therefore, it is probably
more representative to show this ratio over the post-deregulation period. If you
will turn to the next graph, I show the same analysis but for the time period since

7-2



1985. Again there are a couple items that may be worth noting:

. in the post-deregulation era, the relative gas bill burden forecast for
2001 (based on a forecast price of $6.72) will be as large as ever
. the relative gas bill burden forecast for 2002(based on a forecast price

of $4.86) is just under 1%

This analysis suggests that the average household in Kansas can probably
weather the current high prices. It also suggests that, about a year from now, the
relative burden of the household gas bill will return to the its historical trend line
for the average household. That is not to suggest that consumers in any way like
higher prices, obviously consumers do not like higher gas bills. But, against a
backdrop of a larger (real) income, the average household is more able to pay
higher prices for all commodities, including natural gas.

What About Households on Fixed Incomes or With Incomes that La
Behind the Average?

As usual, price increases hit fixed income households the hardest. Those
families whose incomes rise slower than average are the next hardest hit -
probably the working poor. The need to provide any possible relief to fixed

income and working-poor families is likely to be sustained for the next 12 to 18
months.

Why the current high prices?

1. Winter 2000/2001Storage:

On November 1, 2000, storage facilities - nationally - were not full to
capacity. Consequently, that set the stage for the market being nervous about
having enough gas to get through the winter. Why were the gas storage facilities
not full as planned? Perhaps the primary reason is the increased competition
during the summer (particularly summer 2000) between injecting gas into storage
and burning gas to generate electricity. In general, this increased competition
implies: 1) the price of gas will be higher during the summer, creating a likelihood
that higher prices will linger into the winter months and 2) there is an increased
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risk that storage facilities will not get filled to capacity by the start of winter,
consequently, the gas market is likely to be more jittery during the winter months,
meaning price spikes are more likely.

2. The Weather:

Record cold temperatures over nearly the entire nation were sustained for an
extended period. This translated to a significant increase in demand for gas and,
by mid-December, a fear that there may not be enough gas in total (flowing plus
storage) to get through the winter. Consumers went from experiencing a record
warm winter (Dec,Jan,Feb) to a record cold early winter (Nov,Dec)

3. The Growth of Field Production has Lagged the Growth in Demand for
Gas:

Lagging wellhead prices failed to provide an incentive to develop new
sources of supply sufficient to keep up with existing and new (summer) demand.
Consequently, the supply of field gas is probably lagging behind current demand.
Since 1990, real wellhead prices have been below the historical trend for wellhead
price. That suggests the price incentive for developing new supplies has probably
been deficient.
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Annual Gas Bill as a Percent of Real Household Income, Kansas
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WHY HAVE NATURAL GAS PRICES INCREASED?

Below is a brief explanation of the reasons for increased natural gas prices. This
explanation was prepared in cooperation with staff of the Kansas Corporation Commission
and the Citizens Utility Ratepayer Board.

The Rule of Supply and Demand

Under the Natural Gas Policy Act of 1978, the federal government deregulated the
price of natural gas as a commodity. Natural gas prices are subject to the laws of supply
and demand and, therefore, are strictly determined in the marketplace. There has been an
increasing demand for natural gas while supply levels have remained flat. This situation is
reflected in the current market price of natural gas which has more than tripled since a year
ago: approximately $2.25 last January compared with $9.98 this January.

The United States’ natural gas market consists of two large regional markets, one
east and the other west of the Rockies. Within each of those markets, prices tend to be
highly integrated. That integration is due, in part, to the expansive network of interstate
pipelines that serves those market areas. Natural gas spot market prices can fluctuate
dramatically from one day (or even hour) to the next in response to purchasers’ concerns
about cold weather and gas storage. Therefore, natural gas prices in Kansas are affected
by market conditions throughout the eastern two-thirds of the United States. Forinstance,
cold weather in the larger metropolitan areas, such as Chicago and Detroit, will affect the
price Kansans pay for natural gas.

Demand for Natural Gas

A combination of increased use of natural gas for generation of electricity coupled
with below-average temperatures throughout Kansas and the United States this winter has
resulted in greater demand for natural gas and correspondingly higher prices.

Electric Generation. There has been an increase in natural gas use for electricity
generation as new gas-fired power plants have come on line. More power plants have been
needed to accommodate increased electric demand attributable in large part to the
expanded use of communications technologies, such as computers. Construction of new
gas-fired generating units may be driven by the uncertainty of future market conditions.
Increasing wholesale electric competition and the prospect of retail wheeling in Kansas and
other states have caused investors to minimize initial costs by installing peaking type units
(which are designed to produce electricity during periods of greatest customer demand)
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rather than base load generating plants (which are designed to produce electricity at all
times). Examples of base load generating plants in Kansas are Western Resources’ Jeffrey
and the Sunflower Electric Cooperative’s Holcomb generating plants which use coal and
Kansas Gas and Electric’s and Kansas City Power and Light's Wolf Creek Generating
Station, which uses nuclear power. The majority of recently announced and constructed
peaking plants are either combustion turbine or combined cycle units which are fueled by
natural gas. Peaking plants require less initial investment and construction lead time than
base load generating plants. Consequently, greater use of natural gas for generation of
electricity results in greater competition between burning gas during the summer and putting
gas into storage to be burned during the winter. Thatincreased competition can reduce the
availability of natural gas to place in storage for heating during the winter if the supply of
natural gas remains stagnant.

Weather. The weather has been much colder this winter than last winter. The
temperature for the combined months of November and December was among the coldest
ever recorded in Kansas history. The cold spell that has affected Kansas also has affected
most of the country, driving demand, and therefore prices, up relative to supply.

Supply of Natural Gas

Several factors affect the supply of natural gas: production and drilling, capacity
constraints on pipelines, and storage. As previously noted, the supply of natural gas has
been fairly stagnant. It is projected to go up but not in time to affect prices during this
winter's heating season.

Production and Drilling. Until 1999, prices of natural gas were low and there was
little incentive for investments to be made in natural gas exploration and development.
However, as prices have increased, investments in drilling operations have correspondingly
increased. The Energy Information Administration (EIA) noted that gas rigs in operation in
the United States hit a record of 879 on December 29, 2000, compared to a low of 362 rigs
in the third week of April 1999. There is an estimated time lag of at least 6 to 18 months
between the time of initial drilling and when additional gas supplies reach the market. With
respect to Kansas natural gas production, there has been a significant increase in the
number of rigs operating in Kansas (24 in 2000, compared to 15in 1998). However, Kansas
is considered to be at “rig capacity” because of the current limiting constraints of qualified
personnel, lack of associated service companies, and the number of rigs that are currently
available for drilling.

Capacity Constraints on Pipelines. Natural gas from the United States and
Canada is transported through gathering lines to interstate pipelines and then transported
to local distribution companies and consumers throughout the United States. The EIA noted
in a report dated October 2000 that there appeared to be adequate available capacity on the
natural gas pipeline grid throughout the country as the winter season was approaching. This
projection assumed normal operations would be maintained on the national pipeline system
during an average heating season. However, as previously noted, this winter has been very
cold and capacity constraints and bottleneck problems could arise as demand exceeds
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Even if disruptions occur, however, the EIA observed that the pipeline network is
sufficiently resilient, at least in the short term, to handle major disruptions. In California, for
example, supplies were limited for several months due to an explosion in August 2000,
which disrupted service on the El Paso Natural Gas Company system in southern California.
Gas prices in southern California soared temporarily but a combination of market
adjustments averted widespread shortages.

In Kansas, by contrast, gas delivery is not expected to be hampered by the natural
gas pipeline infrastructure. Colorado Interstate Gas Company and Williams Gas-Pipeline
Central each plan to develop new pipeline routes from supply interconnections with affiliated
and other interstate systems in southwestern Kansas. Both projects are expected to be
completed in 2003. These links should serve the growing local natural gas market and
provide alternative interstate routes to the Midwestern marketplace.

Storage. Domestic gas production and imported gas are more than sufficient to
meet consumer needs during the summer. The portion of supply that is not needed during
the summer is placed into storage facilities and is withdrawn in the winter for the heating
season. Natural gas storage accounts on average for approximately 20 percent of the
natural gas consumed during the winter season, which runs from November 1 through
March 31. Stored gas is intended to fill in the gap between wirter demand and winter supply
(flowing natural gas to end users). The EIA noted that working or easily accessible gas in
storage is estimated to have been below 1,800 billion cubic feet at the end of December.
This storage level is 20 percent below the previous five-year average level. This is the
lowest level since recordkeeping began. The reasons for low storage volumes are: (1)
there was more competition for gas due to increased power loads during the 2000 cooling
season; and (2) the cost of gas was higher than usual in early summer; therefore, storage
users were reluctant to purchase gas at that price and put it into storage. They feared a
downward price adjustment after they had paid a higher price for the gas. Storage levels
are expected to be adequate this heating season; nevertheless, perceptions of tight supply
in the national market have driven up prices in Kansas and elsewhere. The EIA reported
that despite adequate storage volumes for this heating season, the gas supply system in
this country could be severely challenged if summer demand in 2001 is as strong as
currently expected.

Conclusion

Nobody knows exactly when prices will go down. The EIA noted that the current
situation is the result of short-term supply imbalances that will even out over the long term,
moving the market toward a long-run equilibrium. Rising production levels and a cooler
summer should drive prices down.
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Overview of natural gas costs and bill components

Thank you for the opportunity to provide information about the high gas costs Kansans are now
experiencing. The reason for this is that the wholesale cost of the gas purchased by utilities has
increased significantly. The actual cost of the gas purchased by a utility from its supplier is reflected
on the billing statement as a Purchased Gas Adjustment (PGA) or as a Cost of Gas (COG). As part
of its regulatory duties the Commission reviews and monitors the purchasing practices of natural gas
public utilities to ensure only the actual cost the utility pays for the gas is passed on to the customer
through the PGA or COG which goes up or down with the market forces. .
Unfortunately, the state of Kansas can do little, if anything, to protect consumers from these
increases. This is because the federal government has deregulated natural gas as a commodity.
Consequently, the market forces of supply and demand dictate what a utility has to pay for its gas
supplies. As is reflected on monthly billings, the PGA or COG fluctuates on a monthly basis,
reflecting the actual cost of gas.

Natural gas prices have hit all-time record high levels. Primary reasons for the increase in costs are:
the demand for natural gas to fuel electric power plants, couples with an increase in electric
consumption, in addition to lower gas prices in the past few years resulting in decreased gas
exploration and production resulting in lower than normal volumes of gas reserves in storage.

Explained below are the three components of a rate

Cost of Gas: There are two elements that constitute the cost of gas. The first is the PGA,
which is the actual monthly cost of gas (this will fluctuate on a monthly
basis). The second is the cost of transporting the gas to the local
distribution company’s facilities. Generally, this is over the facilities of an
interstate pipeline whose rates are established by the Federal Energy
Regulatory Commission (FERC). They remain constant until the FERC
grants them a rate increase. The Commission has no jurisdiction over these
costs.

Customer Charge: Reflects the operating and maintenance costs of meters, service lines,
pressure regulation devices, meter reading, and billing. These are costs
incurred by the utility to serve a customer regardiess of a customers usage.
This charge is approved by the Commission.

Energy Charge: Includes all other costs of doing business. These costs consist of
or Base Rate salaries, supplies and materials, depreciation on facilities, interest on debt
and return on investment. This rate is approved by the Commission.
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