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MINERALS UPDATE

OVERVIEW AND GENERAL COMMENTS

Lance Cook
State Geologist, Wyoming State Geological Survey

Coalbed methane

The hot topic in Wyoming resources continues to be coalbed methane (CBM)
in the Powder River Basin. With over 80 rigs currently active and thousands of
wells yet to be drilled, this area will continue to be one of the hottest gas plays in
the U.S. As of March 1, 2000, the Wyoming Oil and Gas Conservation Commission
(OGCC) had issued 10,000 CBM well permits. Because of the nature of land and
mineral ownership in the Powder River Basin, conflicts have arisen between the
surface owners (who are often not the mineral owners) and the mineral owners
and lessees.

Agencies of the State of Wyoming that have jurisdiction over the CBM activities
are doing their best to address concerns and issues. The Wyoming Department of
Environmental Quality (DEQ), State Engineer’s Office, and OGCC are trying very
hard to make sure that the impacts from CBM are minimized and occur within the
existing legal framework. But state agencies are bound by existing laws and cannot
make new laws; only the Wyoming State Legislature can make new laws. Outside
of new legislation, a citizen’s best defense of his property rights is to be informed
and educated, so that he can look out for his own interests.

The Wyoming State Geological Survey (WSGS) is not a regulatory agency so
we have no control over the CBM activity. However, we are charged with helping
to promote the beneficial use of the state’s resources for its citizens, and in this
context, we are working on some of the technical issues that have been raised. We
are working with the U.S. Bureau of Land Management (BLM), the relevant state
agencies, and the individual landowners to fulfill our statutory mission and to make
sure that decisions are based on sound science and are consistent with geologic
facts and observations.

The OGCC has maintained very close communication with the CBM operators.
The Commission staff has been most diligent at attempting to mitigate the operator/
surface owner conflicts that have occurred. When notice of conflict has been
received, the Commission has attempted to mediate, and where appropriate, has
strongly encouraged operators to compensate surface owners/water rights owners
for damages. This has been very successful. The operators are aware, and for the
most part understand, that they are responsible for damages.

Pilot programs are in place to address the feasibility of water re-injection on
a wide scale. This will have to be an economic decision; the CBM operators are
determining the actual costs of gathering and injecting the produced water into shal-
low aquifers so that the water can be utilized at a later time. We also understand
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that there is proposed legislation in Wyoming to allow a severance tax credit for
production from an operator’s wells where the operator is re-injecting his produced
water. This may be a positive incentive.

Additionally, in cooperation with DEQ and the State Engineer’s Office, the
Commission is working with operators to approve and permit seepage return pits,
which allow return of the produced water to shallow aquifers. Initially, this is being
implemented in the western part of the basin, where soil erosion is a serious prob-
lem. We hope that this will work to the benefit of all parties. The surface owners
are supportive of this effort where it has been tried thus far.

DEQis in the process of updating some of their standards for dissolved solids in
water discharged from CBM wells. This will bring State DEQ standards into line with
Federal Environmental Protection Agency (EPA) standards, and eliminate difficulties
operators have encountered in complying with two different sets of standards.

The Wyoming Business Council is aggressively pursuing a number of pos-
sible alternatives for beneficial use of the produced water beyond surface disposal.
Among the possibilities being explored are:

¢ enhancement of the Gillette public water supply through re-injection;

¢ development of a bottled water industry;

¢ storage in surface facilities, providing recreational opportunities as well as
augmentation of the public water supply; and

¢ power plant cooling for new power generating facilities.

Additionally, the Campbell County Conservation District is implementing a Co-
ordinated Resource Management (CRM) process. This process is used to bring
all interested parties of an issue to the table where they can discuss concerns and
possible solutions. It is not a democratic process, but a consensus of the group.
The District has brought landowners, operators, state and county officials, and
federal agencies together to arrive at agreeable solutions to the CBM issues. This
process has been used in the Caballo Creek and Wildhorse Creek drainages. We
hope that by fostering open communication, this process will help defuse many of
the conflicts between operators and surface owners.

Finally, on the federal side, the BLM has finalized their plans for National
Environmental Policy Act (NEPA) documentation to deal with CBM. The BLM will
prepare a drainage case environmental assessment (EA) to deal with immediate
problems of drainage created by private wells offsetting government minerals.
Concurrently, and for the longer term, the BLM will prepare a new environmental
impact statement (EIS) for oil and gas operations in the Powder River Basin. This
will manage oil and gas activity for the longer term, and this EIS will be used to
update and amend the Resource Management Plan (RMP) for the Buffalo Resource
Area. The State of Wyoming will be a cooperating agency in the preparation of
both the EA and the EIS.
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Other notes

Minor revisions have been made to the mineral production forecasts and prices.
Market analyses and statistical data for Wyoming minerals are provided in the
separate updates that follow these introductory comments. Oil volume forecasts
have been increased (Table 1). The decline in oil production (following last year’s
depressed prices) has not been as great as feared earlier, so we have increased
the volume forecasts. The forecast price for natural gas (methane) has been raised
slightly for 1999, as has the price for crude oil (Table 2). We are still forecasting
flat prices for oil and gas on a long-term basis (Table 2), as the Organization of
Petroleum Exporting Countries (OPEC) controls the incremental volumes of oil, and
so directly or indirectly controls the prices of hydrocarbons. We have reduced the
forecast for uranium production (Table 1), based on information from the producers.
However, some good news may be on the horizon for uranium. The world’s stocks
of uranium are declining while demand increases in all industrialized countries
except Germany and the United States.

Table 1. Wyoming mineral production (1985-1998) with forecasts to 2006'.

Calendar Carbon In-situ
Year Oil**  Methane®* Dioxide®** Helium** Coal® Trona’” Uranium”®  Sulfur®®
1985 131.0 597.9 = = 140.4 10.8 N/A 0.80
1986 122.4 563.2 23.8 0.15 135.4 1.9 0.05 0.76
1987 115.9 628.2 114.2 0.86 146.5 12.4 0.00 1.19
1988 114.3 700.8 110.0 0.83 163.6 15.1 0.09 1.06
1989 109.1 739.0 126.1 0.94 1711 16.2 1.1 1.17
1990 104.0 777.2 119.9 0.90 184.0 16.2 1.0 1.04
1991 99.8 820.0 140.3 1.05 193.9 16.2 1.0 1.18
1992 97.0 871.5 139.2 1.05 189.5 16.4 1.2 1.20
1993 89.0 912.8 140.8 1.06 209.9 16.0 1.2 1.14
1994 80.2 959.2 142.6 1.07 236.9 16.1 1.2 1.10
1995 75.6 987.5 148.8 1.1 263.9 18.4 1.3 1.20
1996 73.9 1,023.4 149.0 1.10 278.4 18.6 1.9 1.22
1997 70.2 1,040.7 151.0 1.10 281.5 19.4 2.2 1.23
1998 65.7 1,072.6 151.0 1.10 314.9 18.6 2.3 1.20
1999 61.1 1,121.6 151.0 1.10 338.5 19.0 2.5 1.20
2000 57.4 1,147.1 151.0 1.10 357.0 19.5 1.8 1.20
2001 54.3 1,173.1 151.0 1.10 369.5 20.0 1.6 1.20
2002 51.3 1,199.6 151.0 1.10 373.2 20.0 1.6 1.20
2003 48.5 1,226.6 151.0 1.10 3769 211 1.6 1.20
2004 45.8 1,254.2 151.0 1.10 380.7 220 1.6 1.20
2005 43.3 1,282.3 151.0 1.10 3845 220 1.6 1.20
2006 40.9 1,311.0 151.0 1.10 388.4 22.0 1.6 1.20

"Modified from CREG's Wyoming State Government Revenue Forecast, February, 2000; 2Millions of bar-
rels;*Wyoming Oil & Gas Conservation Commission, 1985-1998; *Billions of cubic feet; *Based on Exxon's
estimate that the average helium content in the gas processed at Shute Creek is 0.5%; Millions of short tons
(Wyoming State Inspector of Mines, 1985-1998); "Wyoming Department of Revenue, 1985-1998; Millions
of pounds of yellowcake (not available [N/A] for 1985 and previous years because it was only reported as
taxable value); °Millions of short tons.
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Table 2. Average prices paid for Wyoming oil, methane, coal, and trona (1985-1998)
with forecasts to 2006".

Calendar
Year Qil? Methane® Coal* Trona®
1985 24.67 3.03 11.36 35.18
1986 12.94 2.33 10.85 34.80
1987 16.42 1.78 9.80 36.56
1988 13.43 1.43 9.16 36.88
1989 16.71 1.58 8.63 40.76
1990 21.08 1.59 8.43 43.70
1991 17.33 1.46 8.06 4418
1992 16.38 1.49 8.13 43.81
1993 14.50 1.81 712 40.08
1994 13.67 1.63 6.62 38.96
1995 15.50 1.13 6.38 40.93
1996 19.56 1.46 6.15 45.86
1997 17.41 1.94 5.78 42.29
1998 10,67 1.81 5.41 41.29
1999 15.00 2.05 5.23 37.58
2000 15.00 1.85 513 37.81
2001 15.00 1.85 4.99 38.32
2002 15.00 1.85 4.99 38.86
2003 15.00 1.85 5.03 39.36
2004 15.00 1.85 5.05 39.64
2005 15.00 1.85 5.07 39.64
2006 15.00 1.85 5.08 39.64

"Modified from CREG, Wyoming State Government Revenue Forecast, February, 2000; 2First purchase
price in dollars per barrel (weighted average price for sweet, sour, heavy, stripper, and tertiary oil). Source:
Energy Information Administration, 1985-1998; *Wellhead price in dollars per thousand cubic feet (MCF).
Source: Wyoming Office of State Lands and Investments, 1989-1997 (derived from State royalty payments);
Minerals Management Service, 1985-1988 (derived from Federal royalty payments); “Dollars per short ton
(weighted average price for coal mined by surface and underground methods). Source: Energy Information
Administration, 1985-1990 and derived from Department of Revenue, 1991-1998; *Dollars per ton of trona,
not soda ash. Source: Wyoming Department of Revenue, 1985-1998.

OIL AND GAS UPDATE

Rodney H. De Bruin
Staff Geologist-Oil and Gas, Wyoming State Geological Survey

This issue of Wyoming Geo-notes contains several revised estimates for Wy-
oming oil and gas since the previous issue (Geo-notes No. 64, December, 1999). The
State of Wyoming’s Consensus Revenue Estimating Group (CREG) has increased
their estimates for oil production, oil prices, and methane prices. Wyoming oil pro-
duction forecasts for 1999 to 2006 (Table 1 and Figure 1) increased in response
to tighter supplies and higher prices for crude oil worldwide.

The forecast methane production for 1999 to 2006 (Table 1 and Figure 2)
was not changed from the previous estimates (see Geo-notes No. 64), but the av-
erage prices for both crude oil and methane forecast for 1999 did increase slightly.
Crude oil prices worldwide have firmed due to production restraint by most major
producers within the Organization of Petroleum Exporting Countries (OPEC) and
also by some non-OPEC members. In response to curtailed production and rising
prices, CREG raised the projected price of crude oil to $15.00 a barrel for 1999
(Table 2 and Figure 3). In response to increased spot prices for Wyoming natural
gas, CREG raised its natural gas price estimate for 1999 to $2.05 per thousand
cubic feet (MCF) (Table 2 and Figure 4).
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Figure 1. Annual crude oil production from Wyoming (1974 through 1998) with fore-
casts to 2006.
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Figure 2. Annual natural gas production from Wyoming (1980 though 1998) with
forecasts to 2006.
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Figure 3. Average prices paid for Wyoming crude oil (1980 through 1998) with fore-
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Figure 4. Average prices paid for Wyoming methane (1980 through 1998) with fore-
casts to 2006.
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Prices paid to Wyoming oil producers during the fourth quarter of 1999 av-
eraged $21.68 per barrel. The average price for that quarter is $11.81 higher than
for the fourth quarter of 1998, and the average price for 1999 is $5.74 higher than
the average price for 1998. The average price in December of $23.00 (Table 3)
is the highest average monthly price in the last four years and is the highest since
the peak in late 1990 (Figure 5).

Table 3. Monthly average price of a barrel of oil produced in Wyoming (1996 through
December, 1999).

1996 1997 1998 1999
monthly cumulative monthly cumulative monthly cumulative monthly ~ cumu-
lative

JAN  $16.38 $16.38 $22.56 $22.56 $12.79 $12.79 $9.30  $9.30
FEB $16.28 $16.33 $19.45 $21.01 $12.16 $12.48 $9.09 $9.20
MAR $18.63 $17.09 $17.99 $20.00 $10.97 $11.97 $11.77 $10.05
APR  $20.29 $17.90 $16.81 $19.20 $11.54 $11.87 $14.34 $11.13
MAY  $18.85 $18.08 $17.74 $18.91 $11.19  $11.73 $15.16 $11.93
JUN  $18.15 $18.10 $15.90 $18.41 $9.63 $11.38 $15.36 $12.50
JUL  $18.98 $18.22 $16.29 $18.11 $10.20 $11.21 $17.39 $13.20
AUG $19.59 $18.39 $16.61 $17.92 $9.58 $11.01 $18.43 $13.86
SEP  $21.48 $18.74 $16.42 $17.75 $11.19  $11.03 $20.97 $14.65
OCT $22.63 $19.13 $17.89 $17.77 $11.04 $11.03 $20.01 $15.18
NOV  $21.19 $19.31 $16.51 $17.65 $9.64 $10.90 $22.04 $15.81
DEC $22.42 $19.56 $14.72  $17.41 $8.05 $10.67 $23.00 $16.41

Avg. yearly price  $19.56 $17.41 $10.67 $16.41

Source: All averages are derived from published monthly reports by the Energy Information
Administration, except that averages in bold print in 1999 are estimated from various unpub-
lished bulletins listing posted prices.

Wyoming State Geological Survey, Oil and Gas Section, February, 2000.

Oil production in Wyoming for the first 10 months of 1999 was about 51 million
barrels (Table 4), according to figures from the Wyoming Oil and Gas Conservation
Commission (OGCC). Although this production is a drop of about 6.4% from the first
10 months of production in 1998, the decline in production has moderated over the
past several months because of higher prices for Wyoming oil. As discussed above,
the CREG production estimates for 1999 to 2006 have been raised accordingly.

Spot prices for natural gas at Opal, Wyoming averaged $2.45 per MCF dur-
ing the fourth quarter of 1999. This is $0.57 higher than for the fourth quarter of
1998 (Table 5 and Figure 6). The average spot price for 1999 is the highest since
1986.

Natural gas production in Wyoming for the first 10 months of 1999 was about
1.05 trillion cubic feet according to production figures from the OGCC. This pro-
duction is up 5.8% from the first 10 months of 1998 (Table 6).

The U.S. Department of Energy (DOE) (1999) released its new reserve esti-
mates for crude oil, natural gas liquids, and natural gas in the United States. Table
7 shows Wyoming’s relative ranking among the top ten states in proved reserves
of crude oil, dry natural gas, and natural gas liquids. Wyoming’s proved reserves of
dry natural gas should increase significantly with the development of coalbed meth-
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Table 5. Monthly average spot sale price for a thousand cubic feet (MCF) of methane
at Opal, Wyoming (1996 through December, 1999).
1996 1997 1998 1999

monthly cumulative  monthly cumulative monthly cumulative  monthly
cumulative

JAN $1.25 $1.25 $3.90 $3.90 $2.05 $2.05 $1.80 $1.80
FEB $1.20 $1.23 $2.50 $3.20 $1.70 $1.88 $1.65 $1.73
MAR $1.20 $1.22 $1.40 $2.60 $1.90 $1.88 $1.50 $1.65
APR $1.05 $1.18 $1.45 $2.31 $1.90 $1.89 $1.60 $1.64
MAY $0.95 $1.13 $1.60 $2.17 $1.95 $1.90 $2.00 $1.71
JUN $1.10 $1.13 $1.35 $2.03 $1.65 $1.86 $2.00 $1.76
JUL $1.20 $1.14 $1.45 $1.95 $1.60 $1.82 $2.00 $1.79
AUG $1.25 $1.15 $1.40 $1.88 $1.75 $1.81 $2.20 $1.84
SEP $1.20 $1.16 $1.50 $1.84 $1.60 $1.79 $2.60 $1.93
OCT $1.30 $1.17 $2.05 $1.86 $1.65 $1.78 $2.40 $1.98
NOV $2.45 $1.29 $3.00 $1.96 $2.00 $1.80 $2.85 $2.05
DEC $3.50 $1.47 $1.95 $1.96 $2.00 $1.81 $2.10 $2.06
Avg. yearly price $1.47 $1.96 $1.81 $2.06

Source: American Gas Association’s monthly reports, except for the average yearly price, which comes
from Wyoming’s Office of State Lands and Investments.

Wyoming State Geological Survey, Oil and Gas Section, February, 2000.
$4.00

$3.50

$3.00

$2.50

$2.00

$1.50

PRICE PER THOUSAND CUBIC FEET

$1.00-
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Source: American Gas Association MONTH

Wyoming State Geological Survey,
Oil and Gas Section, February, 2000

Figure 6. Spot sale prices for methane at Opal, Wyoming, averaged by month (Janu-
ary, 1990 through December, 1999).

ane resources. At the end of 1998, Wyoming ranked third in natural gas reserves,
fourth in natural gas liquids reserves, and seventh in crude oil reserves. Table 8
shows that Wyoming’s natural gas reserves in 1998 increased to their highest level
ever, despite record production. Reserves of crude oil and natural gas liquids both
decreased in 1998. The crude oil decline was caused by very low crude oil prices

Wyoming Geo-notes/Page 10
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Table 7. Wyoming’s ranking in proved reserves of crude oil (billions of barrels), dry
natural gas (trillions of cubic feet), and natural gas liquids (billions of barrels) at the
beginning of 1999.

State Crude Oil State Dry Natural Gas State Natural Gas Liquids
Alaska 5.052 Texas 37.584 Texas 2.544
Texas 4.927 New Mexico 14.987 New Mexico 0.929
California 3.843 Wyoming (3) 13.650 Oklahoma 0.698
New Mexico 0.620 Oklahoma 13.645 Wyoming (4) 0.535
Oklahoma 0.599 Alaska 9.927 Louisiana 0411
Louisiana 0.551 Louisiana 9.147 Kansas 0.334
Wyoming (7) 0.547 Colorado 7.881 Alaska 0.320
Kansas 0.246 Kansas 6.402 Colorado 0.260
North Dakota 0.245 Alabama 4.604 Utah 0.140
Colorado 0.212 West Virginia 2.868 Alabama 0.081

Source: U.S. Department of Energy, 1999.

Table 8. Comparison of Wyoming’s proved reserves of crude oil (billions of barrels),
dry natural gas (trillions of cubic feet), and natural gas liquids (billions of barrels) for
the years 1980 through 1998.

Date Crude Oil Dry Natural Gas Natural Gas Liquids'
1980 0.928 9.100 0.239
1981 0.840 9.307 0.269
1982 0.856 9.758 0.477
1983 0.957 10.227 0.552
1984 0.954 10.482 0.602
1985 0.951 10.617 0.664
1986 0.849 9.756 0.665
1987 0.854 10.023 0.647
1988 0.825 10.308 0.808
1989 0.815 10.744 0.627
1990 0.794 9.944 0.568
1991 0.757 9.941 0.524
1992 0.689 10.826 0.462
1993 0.624 10.933 0.420
1994 0.565 10.789 0.395
1995 0.605 12.166 0.415
1996 0.603 12.320 0.505
1997 0.627 13.562 0.600
1998 0.547 13.650 0.535

Source: U.S. Department of Energy, 1999.
'Estimated from U.S. Department of Energy figures.

that made part of Wyoming’s reserves economically unrecoverable. Higher prices
in 1999 may add some reserves to these two commodities when DOE’s proved
reserves figures become available for 1999.

The final environmental impact statement for the Continental Divide/Wamsutter
Il area is now available for review. The area covers more than a million acres and
is located about 25 miles west of Rawlins and about 40 miles east of Rock Springs
along Interstate 80. The oil and gas operators propose to drill a maximum of 3000
wells at 3000 locations over the next 20 years, with 150 to 300 wells drilled per
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year. The U.S. Bureau of Land Management’s (BLM’s) preferred alternative for the
project is the proposed action.

During the fourth quarter of 1999, Veritas Land Surveys completed field ac-
quisition of a 200-square-mile 3-D seismic program over the Pinedale anticline in
Sublette County. The Pinedale anticline 3-D program overlaps and extends into the
nearby Jonah Field, where Veritas also acquired 120 square miles of 3-D seismic
data. The 3-D program was done for Ultra Petroleum.

A new report by the Gas Research Institute (GRI) predicts that electricity gen-
eration will be the fastest-growing market for natural gas over the next 15 years.
The study predicts that independent power generating companies will increase their
share of the electricity generating market from 3% in 1997 to 27% in 2015. GRI
believes that natural gas will be the major beneficiary of the changing electric utility
industry and that nearly half the total increase in U.S. gas demand (projected by
GRI) between 1997 and 2015 will come from gas used to generate electricity.

Golder Associates, Marathon Oil, and Roger Straub, in cooperation with the
Eastern Shoshone and Northern Arapaho tribes of the Wind River Reservation,
will undertake a project to provide increased understanding of Circle Ridge Field
reservoirs for the tribes and Marathon Oil. The DOE-sponsored study should also
help other operators understand the same formations in other fields on the reser-
vation and in fields throughout the U.S. where fractures are an important factor in
reservoir permeability.

The team will develop models of fracture location, size, and orientation in the
Phosphoria Formation/Tensleep Sandstone reservoir in Circle Ridge Field. Only
15% of the original oil in place in this reservoir has been recovered in over 50 years
of operation and current production is 97% water. The reservoir rock has good
porosity, but fluid flow in the reservoir is controlled by fractures. The 24-month
project will be funded with $365,000 from DOE and $205,000 in cost sharing from
Marathon Oil.

Leasing activity at the Wyoming Office of State Lands and Investments’ October
sale was centered in the Greater Green River Basin around Jonah and Stagecoach
Draw fields, as well as in the Powder River Basin (Figure 7). The sale’s highest
per-acre bid of $475 was made by Powder River Resources for a 103.39-acre lease
that covers parts of sections 30 and 31, T50N, R74W (location A, Figure 7). The
lease is about a mile northeast of a current Fort Union coalbed methane program.
Powder River Resources also acquired a 40-acre parcel (SE NE section 20, T50N,
R74W) for $425 per acre, also near Fort Union coalbed methane development (lo-
cation A, Figure 7). The sale’s second highest per-acre bid of $440 was made by
Hanson & Strahn for a 640-acre lease that covers all of section 36, T28N, R107W
(location B, Figure 7). The lease is about nine miles south of Lance production in
Jonah Field. In all, 39 parcels received bids of $50 or more per acre at this sale,
and the 216 parcels leased generated revenues of about $2.4 million (Table 9).

Leasing activity at the October U.S. Bureau of Land Management (BLM) sale
was concentrated in the Powder River Basin and on the southeastern flank of the
Greater Green River Basin (Figure 8). Barrett Resources Corp. made the sale’s
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Figure 7. Locations of state oil and gas tracts leased by the Office of State Lands

and Investments at its October, 1999 sale.

highest per-acre bid of $580 for an 81.81-acre lease that covers parts of section 32,
T50N, R75W (location A, Figure 8). The lease is about two miles north of a Fort
Union coalbed methane program scheduled by Devon Energy Corp., just south of
Dead Horse Creek Field. Barrett Resources also made the sale’s second highest
per-acre bid of $450 for a 2040.08-acre lease that covers parts of sections 14, 15,
22, 23, 24, and 25, T46N, R76W, and the sale’s third highest per-acre bid of $400
for a2104.77-acre lease that covers parts of sections 3, 4, 10, 11, 12, and 13, T46N,
R76W (location B, Figure 8). The leases are three to five miles north of a Fort
Union coalbed methane program by Yates Petroleum Corp. There were a total of 14
parcels at this sale that received bids of $50 or more per acre, and the 175 parcels
that were leased generated revenues of about $4.4 million (Table 9).

Leasing activity at the Wyoming Office of State Lands and Investments’ De-
cember sale was centered in the Powder River and Greater Green River basins
(Figure 9). The sale’s highest per-acre bid of $500 was made by Barrett Resources
for a 120-acre parcel that covers N/2 SE and SE SE section 15, T51N, R76W (loca-
tion A, Figure 9). The lease offsets production from the Muddy Sandstone at Elk
Draw Field. The sale’s second highest per-acre bid of $375 was made by Vastar
Resources for a 640-acre tract that covers all of section 16, T38N, R75W (loca-
tion B, Figure 9). The tract is about a mile east of the company’s African Swallow
discovery well in the Muddy Sandstone. That well produced 533,000 barrels of
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Figure 8. Locations of federal oil and gas tracts leased by the U.S. Bureau of Land
Management at its October, 1999 sale.

condensate and 5.6 billion cubic feet (BCF) of gas in its first year on line. The well
currently produces 433 barrels of condensate and 10.3 million cubic feet (MMCF)
of gas per day. This sale had 11 parcels that received bids of $50 or more per acre,
and netted revenues of about $0.96 million from 129 leased parcels (Table 9). Total
revenue from state lease sales in 1999 was $6.1 million. The State of Wyoming
receives all the proceeds from these sales.

Leasing activity at BLM’s December lease sale was predominantly in the Greater
Green River and Powder River basins (Figure 10). Barrett Resources made the
sale’s highest per-acre bid of $410 for a 586.2-acre lease that covers parts of sec-
tions 1, 2, and 12, T36N, R87W (location A, Figure 10). The parcel is less than
a mile west of gas and condensate production from the Fort Union and Lance
formations at Waltman Field. Powder River Resources made the sale’s second
highest per-acre bid of $332 for a 481.7-acre lease that covers parts of section
1, T35N, R76W (location B, Figure 10). The lease is about a mile southeast of
Muddy Sandstone production at Derrick Draw Field. This sale had 24 parcels that
received bids of $50 or more per acre, and generated about $5.6 million in revenues
from 164 leased parcels (Table 9). In 1999, the total revenue from federal lease
sales in Wyoming was about $24.2 million. About half of this money also goes to
the State of Wyoming.
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Figure 9. Locations of state oil and gas tracts leased by the Office of State Lands
and Investments at its December, 1999 sale.

There were 5900 Applications for Permit to Drill (APDs) approved by the OGCC
in 1999 (Table 10). The yearly total is more than the number of APDs approved
in 1996, 1997, and 1998 combined (Table 10 and Figure 11). Campbell County
again led with 75.6% of the total APDs that were approved. Sheridan and Johnson
counties combined for another 12.2% of the total APDs that were approved. Nearly
all of the approved APDs in these three counties were for coalbed methane tests.

The OGCC permitted a total of 38 seismic projects in 1999 (Table 11). The
number of permits was the lowest in the last four years, but the area covered by
3-D projects was down only 6% from last year.

The average daily rig count for the fourth quarter of 1999 was 41, three more
than in the fourth quarter of 1998 (Figure 12). The rig count does not include rigs
drilling for coalbed methane. The average rig count for the year, however, was
down seven from the average count in 1998 (Figure 13).

Exploration and development

Company data, news releases, and information compiled and published by
Petroleum Information/Dwights LLC are used to track oil and gas exploration and
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Figure 10. Locations of federal oil and gas tracts leased by the U.S. Bureau of Land
Management at its December, 1999 sale.

development activity in Wyoming. This section reports the most significant activities
during the fourth quarter of 1999. The paragraph numbers correspond to locations

on Figure 14.

1. Chevron USA completed a new producer on the north end of Whitney Canyon
— Carter Creek Field. The 2-29M Chevron-Federal well in SE NW section 29,
T19N, R119W, flowed 8.9 million cubic feet of gas (MMCF), 83 barrels of con-
densate, and one barrel of water per day from the Mission Canyon Limestone (of
the Madison Group) between 14,141 and 14,804 feet, and from the Lodgepole
Limestone (of the Madison Group) between 15,343 and 15,360 feet.

2. Mobil Oil completed a multiple-zone development well in Tip Top Field. The
T16X-13G1 Tip Top Unit well in NW SW section 13, T28N, R114W, flowed 3.2
MMCF of gas per day from the first Frontier sandstone between 5450 and 5470
feet and from four intervals in the second Frontier sandstone between 5963
and 6151 feet. The well also flowed 2.1 MMCF of gas from four zones in the
Muddy Sandstone between 6830 and 7070 feet.
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Table 10. Number of Applications for Permit to Drill (APDs) approved by the Wyo-
ming Oil and Gas Conservation Commission (1995 through December, 1999).

1995 1996 1997 1998 1999
County APDs APDs APDs APDs APDs
Albany 1 1 0 0 0
Big Horn 16 53 59 13 6
Campbell 151 554 941 1586 4461
Carbon 50 77 84 96 127
Converse 29 20 16 6 19
Crook 15 37 26 29 30
Fremont 30 26 58 76 67
Goshen 0 0 0 0 0
Hot Springs 13 24 42 1 8
Johnson 6 16 6 49 304
Laramie 10 2 3 2 0
Lincoln 64 55 122 105 51
Natrona 80 74 59 36 51
Niobrara 4 7 8 8 5
Park 20 30 25 11 12
Platte 0 0 0 0 0
Sheridan 0 0 2 35 416
Sublette 61 118 179 230 189
Sweetwater 153 136 210 181 124
Teton 0 0 0 0 0
Uinta 11 10 27 26 26
Washakie 31 30 36 9 0
Weston 10 10 5 6 4
Totals 755 1280 1908 2505 5900

Source: All data are from the Wyoming Oil and Gas Conservation Commission.
Wyoming State Geological Survey, Oil and Gas Section, February, 2000.
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Figure 11. Annual Applications for Permits to Drill (APDs) approved by the Wyoming
Oil and Gas Conservation Commission (1992 through 1999).
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Figure 12. Wyoming daily rig count, exclusive of coalbed methane rigs, averaged by
month (December, 1989 through December, 1999).
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Figure 13. Wyoming daily rig count, exclusive of coalbed methane rigs, averaged by
year (1980 through 1999).

3.  Wexpro completed a new well in the Lance Formation at its 3 Mesa Unit well
in SW NW section 16, T32N, R109W. The well flowed 2.6 MMCF of gas per
day from the first of 11 proposed fracture stimulation jobs in the Lance.
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Figure 14. Oil and gas exploration and development activities in Wyoming during the
fourth quarter of 1999, exclusive of coalbed methane activities.

4.

McMurry Oil completed two new Lance producers and Amoco Production
completed one producer on the southwestern flank of Jonah Field. The 15-30
Corona-SHB well in SW SE section 30, T29N, R108W, flowed 4.4 MMCF of
gas and 26 barrels of condensate per day from the Lance between 8298 and
9338 feet. The 11-13 Yellow Point well in NE SW section 13, T28N, R108W,
flowed 5.8 MMCEF of gas, 152 barrels of condensate, and 12 barrels of water
per day from the Lance between 7852 and 10,054 feet. Amoco completed its
3-31 Cabrito well in NE NW section 31, T29N, R107W. The well produced a
total of 225.8 MMCF of gas, 4749 barrels of condensate, and 960 barrels of
water from an undisclosed interval in the Lance during its first two months on

line.

Texaco Exploration & Production completed the 24A Stagecoach Draw Unit
well in SE SW section 19, T23N, R107W. The well flowed 3.2 MMCF of gas,
11 barrels of condensate, and 34 barrels of water per day from the Almond
Formation between 8000 and 8003 feet.

Wexpro, Questar Exploration & Production, Marathon Qil, Enervest, and Basin
Exploration submitted a proposal to the BLM to develop their leases in the
Vermillion Creek Basin. The companies propose to drill up to 56 wells in an
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11.

12.

13.

area that covers 92,490 acres. The companies anticipate that three to eight
wells will be exploratory and the remainder will be production wells. The BLM
will prepare an environmental document for the proposed project. Exploratory
wells in the area have already discovered gas in the Mesaverde, Nugget, Mor-
rison, Curtis, Entrada, and Carmel formations.

Tom Brown, Inc. discovered gas in the Fox Hills Sandstone at its 34-26X Powder
Mountain-Federal well in SW SE section 26, T14N, R96W. The well flowed
an average of 6.8 MMCF of gas per day from about 13,100 feet during its first
month on line. The well was originally set up to evaluate the Lance and potential
production was discovered in that formation as well as in the Fox Hills.

Cabot Oil & Gas discovered gas at its 10-32 Lookout Wash Unit well in SW
NW section 32, T15N, R93W. The well flowed 699 thousand cubic feet (MCF)
of gas and 15 barrels of condensate per day from the Alimond between 10,946
and 10,954 feet.

Marathon Qil confirmed its Willow Reservoir Field discovery with the 1-16 North
Wedge well in SE NW section 16, T16N, R95W. The well flowed 1.3 MMCF
of gas, five barrels of condensate, and 25 barrels of water per day from the
Almond between 12,634 and 12,646 feet.

Union Pacific Resources recovered the deepest horizontal core to date at its
1-H Sidewinder well in NW NW section 2, T19N, R97W. The core was cut in
the Frontier Formation at a true vertical depth between 15,493 and 15,499 feet
and recovered 58.6 feet of a possible 60 feet. The 1-H Sidewinder was drilled
on the upthrown side of a fault, as was the 4H Rock Island discovery well that
began producing 14 MMCF of gas per day in May, 1999. Union Pacific is drill-
ing or has staked locations for three other horizontal wells in this area.

Tom Brown, Inc. discovered gas at its 29-33 Tribal-Grayling well in NW SE sec-
tion 29, T2N, R4E. The well flowed 777 MCF of gas, 21 barrels of condensate,
and 82 barrels of water per day from the Meeteetse Formation between 11,170
and 11,255 feet and from the Mesaverde between 12,070 and 12,638 feet.

Tom Brown, Inc. also completed a new gas well in Muddy Ridge Field. The
3-11-M Tribal-MR well in NW NW section 30, T4N, R3E, flowed 3.7 MMCF of
gas, 12 barrels of condensate, and 77 barrels of water per day from three zones:
a zone in the Lance between 9008 and 9538 feet; a zone in the Meeteetse
between 9610 and 10,840 feet; and a zone in the Mesaverde between 11,408
and 12,213 feet.

Three new gas wells were completed in the Madden Field area. Louisiana Land
& Exploration completed the 52 Madden Deep Unit well in NW SE section 1,
T38N, R90W, which flowed 3.8 MMCF of gas and 20 barrels of water per day
from the Fort Union Formation at depths between 9328 and 9344 feet, and
between 9464 and 9484 feet. Double Eagle Petroleum & Mining completed
its 1 Allen Deep well in SE NW section 26, T39N, R90W. The well flowed 3.5
MMCEF of gas per day from the Fort Union in an undisclosed interval. Burlington
Resources completed drilling at its 5-6 Bighorn well in SW NW section 6, T38N,
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R89W. The well penetrated 196 net feet of pay in the Madison Limestone,
based on well-log analysis. The well reached a total depth of 25,190 feet in
only 300 days and encountered no water in the Madison. Three other Madison
wells are already producing gas at Madden Field, and another well to test the
Madison began drilling in January, 2000.

14. Tom Brown, Inc. discovered gas in the Meeteetse Formation in Frenchie Draw
Field at its 34 Graham Unit well in NE NW section 22, T37N, R89W. The well
flowed 4.9 MMCF of gas and 1720 barrels of water per day from the Fort Union
between 10,382 and 10,470 feet, from the Lance between 10,616 and 12,558
feet, and from the Meeteetse between 12,964 and 13,068 feet.

15. W. A. Moncrief, Jr. completed a new well in Waltman Field. The 28-1 Federal
well in NE NW section 28, T37N, R86W, flowed 8.0 MMCF of gas per day from
an undisclosed Muddy Sandstone interval.

16. BreitBurn Energy completed a second offset to the company’s Lost Dome dis-
covery in the Tensleep Sandstone. The 4 Lost Dome-Federal well in NE NW
section 13, T37N, R83W, produced 885 barrels of oil and 900 barrels of water
per day during its first month on line. The well is producing from an undisclosed
interval in the Tensleep Sandstone.

17. Trend Exploration completed a new well in Jazbo Field. The 7-7 Trend-Federal
well in NE NW section 7, T55N, R72W, pumped 675 barrels of oil and 20 barrels
of water per day from the Minnelusa Formation between 8687 and 8692 feet.

Reference cited

U.S. Department of Energy, 1999, U.S. crude oil, natural gas, and natural gas liquids
reserves: 1998 Annual Report: Washington, D.C., 156 p.

COAL UPDATE

Robert M. Lyman
Staff Geologist-Coal, Wyoming State Geological Survey

Although final coal production figures for 1999 will not be available for several
months, all indications are that the forecast 338.5 million short tons (see Geo-
notes No. 64) will be reached (Table 1) and that forecast coal prices will remain as
predicted (Table 2).

Some historical data and projected coal production by county is shown in Table

12. It also provides an estimate of the percentage of coal from the Powder River
Basin which sells for more than $5.00 per ton (termed higher-priced coal). The
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Table 13. Breakdown of average prices paid for coal from northeastern Wyoming,
southern Wyoming, and Wyoming as a whole (1985-1997) with forecasts to 2006.

Year Northeastern Southern Statewide
1988 $7.35 $21.45 $9.16
1989 $6.94 $19.76 $8.63
1990 $6.86 $19.36 $8.43
1991 $6.58 $18.81 $8.06
1992 $6.61 $18.84 $8.13
1993 $6.02 $17.72 $7.12
1994 $5.62 $17.42 $6.62
1995 $5.60 $17.35 $6.38
1996 $5.40 $17.30 $6.15
1997 $5.03 $17.19 $5.78
1998 $4.73 $17.15 $5.41
1999 $4.61 $17.11 $5.23
2000 $4.63 $16.63 $5.13
2001 $4.56 $16.89 $4.99
2002 $4.56 $16.79 $4.99
2003 $4.54 $16.91 $5.03
2004 $4.56 $17.00 $5.05
2005 $4.55 $17.00 $5.07
2006 $4.57 $17.00 $5.08

Statewide data for 1988-1990 are from reports by the U.S. Department of Energy’s Energy
Information Administration; data for 1991-1998 are derived from Wyoming Department of
Revenue information; statewide estimates for 1999-2006 are from CREG’s Wyoming State
Government Revenue Forecast, October, 1999; and for all regional breakdowns are by
the Wyoming State Geological Survey (January, 2000).

tonnage sold at these higher prices is that remaining from older, long-term contracts
that had escalation clauses built into them. Table 13 shows a breakdown of the
average prices for coal produced in northeastern Wyoming and southern Wyoming
over the past eleven years and projected average prices through 2006.

Coal deliveries for the third quarter, 1999, as derived from the Federal Energy
Regulatory Commission’s (FERC’s) Form 423 (Table 14), showed continued strong
growth in Wyoming’s coal production. By the end of the third quarter the state’s
coal producers had shipped nearly 242.4 million short tons of steam coal; this rep-
resented an increase of about 7% over the 226.4 million short tons delivered in the
first three quarters of 1998. Figure 15 shows monthly coal deliveries from January,
1997 through September, 1999. Figure 16 breaks these monthly deliveries into
spot sales and contract sales.

Developments in the Powder River Basin (PRB)

A seven-year-old dispute between Peabody Coal and the Federal Government
over royalties on coal produced at the North Antelope mine (location A, Figure 17)
was settled in November with Peabody agreeing to pay $11 million to the govern-
ment in two installments. The dispute arose over North Antelope’s coal contract
with Arkansas Power and Light Company (now Entergy Arkansas, Inc.) which was
signed over ten years ago. That contract called for delivery of all North Antelope’s
production to the utility. As the mine production expanded, a method to get around
the contract was implemented whereby Peabody’s Rochelle Coal Company repur-
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