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Introduction: fluctuating prices

The price that oil and gas producers receive for their
products ultimately affects every aspect of the oil and
gas industry, from exploration and production to proc-
essing. Many circumstances have influenced oiland gas
prices in Wyoming since oil was first discovered in the
State by Mike Murphy at Dallas Dome in 1884,

In the early years, Wyoming oil could not compete
with erude oil produced closer to population centers on
the East and West Coasts, and in the Midwest. Prices
dropped as low as 10 cents per barrel during the 1930s
because of the Great Depression and the large surplus
of crude that followed the discovery of several giant oil
fields in Texas. The price of oil increased in the 1940s
with the United State’s involvement in World War II.
Beginningin 1948 and continuing through 1972, the av-
erage price of crude oil in Wyoming fluctuated between
$2.15 and $2.10 per barrel (American Petroleum Insti-
tute, 1985).

Natural gas prices in Wyoming averaged only 5
cents per thousand cubic feet (MCF)in 1947 (American
Petroleum Institute, 1985), the first year for which
prices for this commodity were accurately determined.
The average price of Wyoming natural gas went up
gradually and averaged 16.2 cents per MCF in 1972,

The Organization of Petroleum Exporting Coun-
tries (OPEC) orchestrated oil embargoes in 1973 and
1979. These embargoes, along with price decontrol in
the United States, increased average oil prices in
Wyoming from $3.09 to $8.50 per barrel and average
gas prices from 16.2 cents to $1.13 per MCF between
1972 and 1979. Even larger increases followed in the
early 1980s. Average oil prices peaked at over $32 a bar-
relin 1981 but declined tonear $23 abarrel by 1985. The
price reduction was mainly caused by increased world-

wide production from OPEC, the North Sea, and Mex-
ico. Demand also slowed somewhat because of conser-
vation measures adopted in developed countries.

OPEC once again manipulated prices in 1986. This
time they flooded the market with crude oil to regain
theirmarket share. Thismaneuver lowered the average
price of Wyoming crude oil in 1986 to $12.96 per barrel,
its lowest price in the 1980s. Qil prices rebounded in
1987 but once again nosedived in the second halfof 1988
due toalack of production restraint by OPEC. Oil prices
in Wyoming will probably not exceed an average of $16
per barrel for the remainder of the 1980s unless OPEC
is able to maintain production quotas among its mem-
bers. New oil production in the North Sea will also con-
tribute to excess world production and related lower
prices for the next several years.

Natural gas prices also climbed rapidly in the early
1980s; prices stayed above $3 per MCF from 1982
through 1985. A high level of drilling for natural gas
produced major new gas discoveries that caused an
oversupply. The price for Wyoming natural gas re-
sponded to the surplus and declined to an average of
$1.76 per MCF in 1987, the lowest average during the
1980s. Natural gas prices have not yet recovered and
may not begin increasing until 1990, when supply and
demand should begin to balance.

The large price fluctuations for oil and gas in the
1980s has had a far-reaching influence on the way the
Wyoming oil and gas industry operates in the State.
Every person living in Wyoming is affected to some de-
gree by these price fluctuations since the oil and gas in-
dustry is the largest taxpayer and employer in the
State.

Production in the 1980s

According to 1987 statistics (U.S. Department of
Energy, 1988b), Wyoming ranked sixth in crude oil pro-
duction behind Texas, Alaska, Louisiana, California,
and Oklahoma. The State ranked fifth in natural gas
production behind Texas, Louisiana, Oklahoma, and
New Mexico.

Wyoming’s highest yearly oil production was 155.7
million barrels in 1970. Since that time, the general
trend, with the exception of a few years, has been a pro-
duction decline. Figure 1 shows oil production from
1980 through 1987 with estimates of production for

1988 through 1990. During 1983 through 1985, the pro-
duction decline was reversed by the drilling boom of
1980 through 1985. However, the inevitable drop in pro-
duction from most of the large old oil fields and a tre-
mendous drop in well completions, which started in
1986 and continued through 1987, has returned the
State’s oil production to a yearly decline. The projected
stabilization in production for 1988 and 1989 (Figure 1)
reflects expected increased production from tertiary
projects at Wertz, Lost Soldier, and Buck Draw Fields
and from full development of Luckey Ditch Field. After
1989, production is expected to decrease once again.
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Figure 1. Production of crude oil in Wyoming, 1980-1990 (Wyoming
0il and Gas Conservation Commission, 1981, 1988). Production for
1988-1990 is estimated by the author.

Natural gas production showed a steady yearly rise
from 450.6 billion cubic feet in 1980 to 600.1 billion cu-
bicfeetin 1984 (Figure 2). After small declinesin natu-
ral gasproduction in 1985 and 1986, productionin 1987
increased to 733.2 billion cubic feet. However, nearly
120 billion cubic feet of the total was carbon dioxide
processed by Exxon’s Shute Creek gas processing plant
(cover photo). Increases in natural gas production are
predicted for 1988 and 1989 because of increased de-
mand. Production could increase even more sharply af-
ter 1989 if a proposed pipeline from Wyoming to south-
ern California is built.
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Figure2. Production of natural gas in Wyoming, 1980-1930(Wyoming
Qil and Gas Conservation Commission, 1981-1988). Production for
1988-1990 is estimated by the author and production for 1986-19980
includes carbon dioxide.

Producing formations

Oil and (or) natural gas were produced from 161 dif-
ferent formations, combinations of formations, or zones
within formations during 1987. These producing reser-
voir rocks are Tertiary to Cambrian in age. Table 1
shows the 10 most prolific oil-producing stratigraphic
units in the State in 1980 and 1987. In 1987, 77.38 per-
cent of all the oil in Wyoming was produced from these
10 stratigraphic units. When compared to the top 10 oil-
producing stratigraphic unitsin 1980, the most striking
change is that the gap between production from the
Tensleep Sandstone and from the Minnelusa Forma-
tion has narrowed considerably. In 1980, there was a
difference in production of 16.5 million barrels between
the two; in 1987 the difference was less than 3 million
barrels. While production from the Tensleep, mainly

Table 1. The 10 most prolific oil-producing stratigraphic units in
Wyoming in (A) 1987 and (B) 1980 (Wyoming Oil and Gas Conservation
Commission, 1981a, 1988b).

Percant
1987 Production of total
A. Formation or membear (bamreis) production
Pannsylvanian Tenslesp Sandsione 22,442,634 19.36
Parmian/Pennsylvanian Minnelusa Formallon 18,673,165 16.97
Jurassic/Trlassic Nugget Sandslone 9,212,879 7.95
Upper Cretaceous Shannon Sandstona
Mermber of Cody Shale B,726,590 7.53
Misslssipplan Madison Limastona 6,832,077 5.88
Uppar Cretaceous Wall Creek Sandstone
Member ef Frontler Formation 4,856,570 4.19
Upper Crelaceous Frontler Formation 4,771,285 4.12
Permian Embar? formation 4,534,873 391
Parmian Phosphoria Formation 4,416,455 3.81
Lower Cretaceous Dakola Sandstone' 4,131,218 3.56
TOTAL 89,697,756 77.38
Percent
1880 Production of total
B. Formation or member (barrels) production
Pennsylvanian Tensieep Sandstone 31,279,800 248
Parmian/Pannsylvanian Minnelusa Formation 14,774,008 1.7
Jurasslc/Triasskc Nuggel Sandstone 9,276,966 7.3
Mississipplan Madison Limesione 7,318,361 58
Upper Cretaceous Shannon Sandstone
Mamber of Cody Shale 7.183,322 57
Lower Cretaceous Muddy Sandstone
Member of Thermopolis Shale 5,884,132 48
Permian Phosphoria Formatlon 5,463,087 43
Parmian Phespheria Formation/
Pennaylvanian Tensleep Formation
Pennsylvanian Tensleep Sandstone 5,375,561 43
Permian Embar? formation 4,514,021 36
Upper Cretaceous Wall Greek Sandstone
Marmber of Frontler Formatien 4,209,621 33
TOTAL 95,256,877 754

1 Termvariously used for Cloverly Formation and Muddy Sandstone Mermber of the Thermopoalis
Shale,

? The Embar formation was introducad to designale beds between Pennsylvanian Tensleep
Sandstone and Triassic Chugwater Formation (Darton, 1906). Although the name Is now
considered obsolate, It is still used by some companies when reporting production,



from old declining fields, decreased over 8.8 million bar-
rels between 1980 and 1987, the production from the
Minnelusaincreased by more than 4.8 million barrelsin
the same period. This gap in production between the
two formations should continue to narrow in 1988 as
Minnelusa production increases and Tensleep produc-
tion decreases. The production gain for the Minnelusa
Formation between 1980 and 1987 was the result of pro-
duction from new Minnelusa field discoveries, which
outweighed production declines in old Minnelusa fields.

From 1980 to 1987, there were 113 new field dis-
coveries in the Minnelusa, more than in any other
formation in the State. There were 60 new field discov-
eries in the Muddy Sandstone, 39 in the Frontier For-
mation, and 38 in the Dakota Formation (Wyoming Qil
and Gas Conservation Commission, 1981b, 1982, 1983,
1984, 1985, 1986, 1987, 1988a; Stephenson and others,
1984).

Natural gas production from the top 10 natural gas-
producing stratigraphic units for 1987 was 344.7 billion
cubic feet more than from the top 10 for 1980 (Table 2).
Most of the increase in 1987 production came from the
top three gas-producing formations, which accounted
for 452.1 billion cubic feet, about 135 billion cubic feet
more than was produced by the entire top 10 gas-pro-
ducing stratigraphic units for 1980 and 1.5 billion cubic
feet more than the total gas production in Wyoming in
1980. The doubling of production from the Nugget
Sandstone is explained by increased production from
that formation in the Overthrust Belt. The 231-billion-
cubic-foot increase in production from the Madison
Limestone was mainly from Overthrust Belt fields and
from the fields that supply Exxon’s gas plant at Shute
Creek. Gas production from the Madison Limestone
took over the lead in 1987, with production over 248 hil-
lion cubicfeet. About one-halfofthe production from the
Madison in 1987 was carbon dioxide. Increased produc-
tion from the Frontier Formation was mostly dueto pro-
duction increases from fieldsin the Greater Green River
Basin.

Production by county

Table 3 shows oil and gas production by county. It
also shows the State produced less oil but much more
natural gas from more wells and fields in 1987 than in
1980. The five leading oil-producing counties are
Campbell, Park, Uinta, Sweetwater, and Natrona.
Comparisons with the 1980leaders show that Campbell
hasreplaced Park as the top oil- producing county while
Uintahasreplaced Hot Springs in the topfive. Campbell
County’s top spot is mainly due to large production in-
creases since 1980 from Hartzog Draw Field (Figure 3)
and to increased production from a large number of re-

Table 2. The ten most prolific natural gas-producing stratigraphic units
in Wyomingin (A) 1987 and (B) 1980. (Wyoming Oil and Gas Conservation
Commission, 1981a, 1988b).

Percent
1987 Production of total
A. Formation or member (MCF)' production
Mississippian Madison Limesione 248,285,603 33.88
Jurassic/Triassic Nugget Sandstone 104,718,915 14.23
Uppar Cretaceocus Frontier Formation 89,115,313 13,52
Uppesr Cretacecus Mesaverde Formation 48,779,491 8.85
Lower Cretaceous Dakota sandstone® 37,418,310 5.10
Lower Crelacecus Muddy Sandstone
Member of Thermopolis Shale 34,211,087 4.87
Mississipplan Mission Canyon Limesione 29,840,317 4.08
Pennsylvanian Weber Sandstans 23,909,799 327
Uppar Cretaceous Cody Shale 20,031,138 273
Upper Cretaceous Almond Formation 15,599,771 2.13
TOTAL 662,109,722 90.29
Percent
1980 Production of total
B, Formation or member (MCF) production
Upper Cretaceous Frontier Formation 66,438,811 14,7
Triasslc/Jurassic Nugget Sandstone 52,176,125 11.8
Upper Cretaceous Mesaverde Formation 49,208,306 10.8
Upper Cretacecus Lewis Shale 28,841,572 6.4
Lower Cretacecus Muddy Sandslons 28,434,511 6.3
Mambar of Thermopolis Shala
Upper Cretaceous Almond Formatlon 23,787,249 53
Lower Cretaceous Dakota Sandsione® 20,402,903 45
Misaissippian Madison Limestone 17235918 3.8
Pennsylvanlan Waber Sandstone 16,637,366 a7
Paleocens Fori Unlon Formation 14,181,397 a1
TOTAL 317,434,158 703

' Thousand cubicfeel

2 Tarm variously used for Cloverly Formation and Muddy Sandstona Merriber of the Thermopolls
Shale.

cently discovered fields producing from the Minnelusa
Formation. The decline in Park and Hot Springs Coun-
ties can be traced to declining production in several
large old fields such as Oregon Basin, Elk Basin, Little
Buffalo Basin, Grass Creek, and Hamilton Dome (Fig-
ure 3). Sweetwater County’s decline is linked in part to
declines at Lost Soldier Field (Figure 3). Uinta County’s
increase was influenced by production increases at
Painter Reservoir and Whitney Canyon-Carter Creek
Fields in the Overthrust Belt and by production from
several new discoveries, especially Luckey Ditch Field,
on the southern end of the Moxa arch in the Greater
Green River Basin (Figure 3). In 1987, Natrona County’s
production decreased over 1 million barrels from 1980
production, mainly because of decreased production
from Salt Creek Field (Figure 3). Converse County’s oil
production stayed fairly constant because the increase
in production at Powell Field offset the production de-
cline at Well Draw Field (Figure 3). Wells at Well Draw
Field are mostly stripper wells and quite a few of them
were shut in during the price drop in 1986. In most



Table 3. Production of oil and gas by county for 1987 and 1980 (Wyoming Oil and Gas Conservation Commission, 1981a and 1988h).

1987 1980

Number Number Ol production Gas produc- Number Humber Oll production Gas produc-

of fields of wells {basrels) tion (MCR)' of ficlds of wells (bssrols) tion (MCP)!
Albany ] 38 117,671 30,698 6 35 164,571 18
Big Homn 23 437 4,039,692 1,975,310 23 452 6,038,738 4,355,871
Campball 270 2,021 27,178,871 32,172,000 188 1,608 23,581,348 25,188,075
Carbon 48 415 3,034,956 46,549,871 43 248 1,718,006 39,428,733
Converss 64 1,188 6,983,017 33,126,289 43 995 7,642,650 19,166,171
Crook 69 651 4,651,756 227,085 47 arz 2983478 307,704
Framont 47 897 4,934 298 41,259,845 50 767 7210475 68,379,301
Goshen 4 B 12,333 8,320 2 5 2,180
Hot Springs 26 881 7,604,558 518,775 25 844 10,207,475 149,992
Johnson a5 580 3,143,548 1,868,516 25 508 3,513,285 2,148,313
Laramia 14 93 426,121 138,389 10 51 236,326 36,237
Lincaln 22 268 706,885 37,406,264 19 220 264,787 18,824 416
Natrena 51 2628 7,783,610 13,151,958 45 2,078 9,389.214 11,607,813
Nicbrara 29 275 971,816 828,072 25 262 1451427 1,202,702
Park 41 1418 20,402,365 12,214,054 43 1,188 27,089,350 14,816,525
Plane 3
Sheridan 4 49 155,123 32,575 5 37 150,890 12,273
Subletie 28 770 1,202,880 220,184,503 23 656 1,880,670 50,034,086
Sweelwater 104 1,020 7,820,547 85,502,611 95 767 11,220,335 144,264,423
Taton 1
Uinta 29 186 10,689,327 199,692,397 14 a3 6,757,155 43,600,951
Washakia 18 2086 2,079.231 3,936,059 20 245 2,448,300 5,241251
Weston 36 1,575 1,883,560 2,298,568 33 1,219 2,280,303 1,707,190
TOTAL 268 15,208 115,922,003 733,210,238 765 12,648 126,361,962 450,553,045

"Thausand cubic feet

cases, the production changes are tied to changes in pro-
duction from one or more large, often old, fields within
a county. In 1987, the largest 25 oil fields in Wyoming
(Table 4) produced 55.1 percent of the State’s total oil
for that year.

For 1987, Sublette, Uinta, Sweetwater, Carbon,
and Fremont Counties were the top five gas producers
(Table 3). Sublette and Uinta Counties produced over
57 percent of the total gasfrom the State. Most of the gas
production from Uinta County came from Whitney
Canyon-Carter Creek, Painter Reservoir, and Ryck-
man Creek Fields (Figure 4) in the Overthrust Belt.
Most of the natural gas from Sublette County and a good
ghare of the natural gas from Sweetwater County was
produced from fields on the Moxa arch. Fogarty Creek
Field in Sublette County produced over 56 percent of
that county’s gas. Most of the decline in gas production
in Sweetwater County between 1980 and 1987 was the
result of decreased production from Table Rock, Wild
Rose, and Desert Springs Fields. These three fields and
Brady Field produced 57 percent of the gas from Sweet-
water County (Figure 4). Nearly two-thirds of the gas

produced in Carbon County came from Echo Springs
and Standard Draw Fields (Figure 4). Madden and
Beaver Creek Fields (Figure 4) produced nearly three-
fourths ofthe natural gas from Fremont County. Except
for Fremont County, the top five gas-producing counties
are all in the Overthrust Belt and Greater Green River
Basin; together the top five counties accounted for 80.9
percent of the State’s total gas production. As with oil
production, most of the gas produced in the State comes
from large fields. In 1987, the 25 largest gas fields
(Table 5) accounted for 76.3 percent of the total natu-
ral gas produced in Wyoming.

Production by company

Of the nearly 600 oil-and-gas-producing companies
operating in Wyoming, the 10 largest gas producers ac-
count for 80 percent of the natural gas production
(Table 6) and the 10largest oil producers account for 65
percent of the oil production (Table 7). Although these
top 10 oil and gas producers are mainly major oil and
gas companies, the smaller independent companies
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Figure 3. Fields responsible for most of the increases or decreases in total Wyoming oil production since 1980.

produce a large part of the natural gas and oil. Union
Pacific Resources, Woods Petroleum, Terra Resources,
HPC, and Maxus were the five largest independent oil
producers in Wyoming in 1987; they produced over 12
million barrels. Union Pacific Resources, Enron Oil and
Gas, Woods Petroleum, Mountain Fuel Supply, and
Natural Gas Corporation of California were the five
largest independent natural gas producers in Wyoming
in 1987; and they produced nearly 97 billion cubic feet.

When the 10 largest oil and gas producers of 1987
are compared to the 10 largest in 1980, several major
changes are evident. Chevron moved from fifth to third

largest among oil producers and from fifth to third larg-
est among gas producers, mainly because of the com-
pany’s success in the Overthrust Belt. Chevron has a
large share of production from the giant Whitney Can-
yon-Carter Creek Field. Exxon moved from forty-sec-
ond place to first place in natural gas production with
the completion of the Shute Creek gas processing plant,
which processes gas from the Lake Ridge, Fogarty
Creek, and Graphite units. Exxon produced over 190
billion cubic feet of gas; however, almost 66 percent of
that total was carbon dioxide, while only about 22 per-
cent was methane. Amoco, Marathon, and Conoco oper-
ate several large, old, declining oil fields in Wyoming



Table 4. The top 25 oil fields in Wyoming based on 1987 production
(Wyoming Oil and Gas Conservation Commission, 1988a).

1987 Cumulative pro-
Year dis- Production duction through
Name covered (barrels) 1987 (barrela)
Oregon Basin 1912 9,086,649 379,197,148
Hartzng Draw 1976 6,628,163 59,819,288
Salt Creek 1889 4,982,911 621,480,774
Painter Reservolr East' 1977 3491415 3,491415
Woertz 1921 3,172,664 95,843,702
Harmilton Dome 1918 2,844,580 227,320,824
Elk Basin 1915 2,872,268 429,000,700
Linle Butfalo Basin 1914 2,862,738 115,774,534
Brady 1973 2,725373 52,882,741
Garland 1806 2,601,800 180,116,498
Powsll 1954 2,443,335 16,804,165
Grass Creek 1914 2,426463 182,487,226
Lost Soldier 1918 2,311,582 207,707,459
Pitchlork 1930 1,961,699 33,077,551
Painter Resenvoir' 1977 1,910,939 43,063,775
Whitney Canyon - Carter Creak 1878 1,732,484 7,380,469
Frannie 1828 1,287,588 111,172,264
Luckey Diich 1885 1,253,525 2,119,764
Byron 1818 1,243,343 118,391,917
Winkleman 18917 1,156,005 85,368,629
Teapot Dome Naval Reserve 1922 1,005,793 19,161,016
Ryckman Creek 1976 987,191 16,111,729
Scott 1879 823473 10,776,760
Caottonwood Creek 1853 828,244 52,035,954
Steamboal Butle 1943 720,001 84,934,238
TOTAL 63,851,338 3,138,729,651

! Belore 1987, preduction for Painter Reservelr and Painter Reservolr East Fields was combined
under Painter Reservolr,

and the percentages of total oil production in the State
from those companies all dropped between 1980 and
1987. Cities Service moved from eighth largest oil pro-
ducer in 1980 to fourth largest oil producer in 1987. The
increase was almost entirely the result of production
from Hartzog Draw Field, which is operated by Cities
Service. Amoco has retained its first place in oil produc-
tion through all eight years.

Exploration

From 1980 through 1985, high prices fostered an oil
and gas drilling boom in the State (Table 8). During
this period, average Wyoming oil prices were above $20
per barrel and averaged as high as $32.53 per barrel in
1981 (Figure 5). This very high average oil priceand an
$.85 per MCF increase in average gas prices to $2.77 per
MCF in 1981 were responsible for a record 2,062 well
completions in 1982 in Wyoming (664 of these wells
were exploratory wells, see Table 8).

Even though gas prices stayed relatively high
through 1985 (Figure 6), emphasis shifted away from
gas exploration as early as 1983 because of a growing
oversupply of natural gas in the United States (“gas-
bubble”). Exploratory gas discoveries declined dramati-
cally in 1986 and 1987 from the levels of 1981 and 1982
(Table 8). Whitney Canyon-Carter Creek Field came on
stream in 1983 when two gas processing plants with a
combined capacity of 400 million cubic feet of gas per
day were completed to serve the field. Natural gas pro-
duction from fieldsin the Overthrust Belt reached 168.7
billion cubic feet in 1983, nearly one-third of the State’s
total production that year. This tremendous volume of
production from the Overthrust Belt satisfied most of
the demand for Wyoming’s natural gas that existed be-
fore 1983. Although there was a natural gas production
increase in Wyoming in 1984, most of the increase once
again came from Overthrust Belt fields, with total pro-
duction of 195 billion cubic feet. Statewide production

leveled off between 1984 and 1986 (Figure 2), and the
number of exploratory wells also decreased from pre-
1983 levels, especially in the gas-producing Green River
Basin.

Of the 4,028 exploratory wells drilled in Wyoming
from 1980 through 1987, 2,690 (66.8 percent) were
drilled in the Powder River Basin. During 1984 through
1987, when exploration for gas became less profitable,
1,481 (76.5 percent) of the 1,937 exploratory wells
drilled in the State were completed in the Powder River
Basin where production is predominately oil.

Important new field discoveries

In 1980, the most important new field discovery in
terms of production was Henry Field on the southern
end of the Moxa arch in the Greater Green River Basin
(Figure 7). Between 1980 and the end of 1987, produc-
tion from this field was 2,125,621 barrels of oil and
23,790,696 MCF of gas from the Dakota Formation.
This is 23.7 percent of the total oil and 76.9 percent of
the total natural gas produced thus far from new fields
discovered in 1980.

Edsel, a Minnelusa Formation discovery in the
Powder River Basin, was the most important oil field
discoveredin 1981. Production was 3,170,635 barrels of
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Figure 4. Fields responsible for most of the increases or decreases in total Wyoming natural gas production since 1980.

oil through 1987, which was 29.6 percent of the total oil
produced from new field discoveries made in 1981.
Other important discoveries included Road Hollow, a
Bighorn Dolomite discovery in the Overthrust Belt;
Sand Dunes, a Dakota Formation, Muddy Sandstone,
and Frontier Formation discovery in the Powder River
Basin; and School Creek, a Muddy Sandstone and
Turner Sandstone discovery in the Powder River Basin.
Production from these three discoveries (Figure 7) has
been 3,356,134 barrels of oil/condensate and 31,483,820
MCF of natural gas, which was 31.3 percent of the oil/
condensate and 32.0 percent of the gas produced from
1981 through 1987 from new field discoveries made in
1981. In addition, Lake Ridge Field in the Overthrust
Belt (Figure 7) was discovered in 1981. This is one of

three fields that supply Exxon’s Shute Creek plant with
carbon dioxide rich gas. Lake Ridge Field has produced
57,266,187 MCF of natural gas through 1987, which is
58.1 percent of the gas produced by new fields discov-
eredin 1981; however, about 38 million MCF are carbon
dioxide.

Several significant new field discoveries were made
in 1982, thanks to the completion of a high number of ex-
ploration wells (Table 8). Amos Draw and Felix Fields
were both Muddy Sandstone discoveries in the Powder
River Basin; Anschutz Ranch East Field was completed
as a Bighorn Dolomite and Nugget Sandstone discovery
in the Overthrust Belt; Finley Draw Field was a Powder
River Basindiscovery completed in the Frontier Forma-



Table 5. The top 25 natural gas fields in Wyoming based on 1987
production (Wyoming Oil and Gas Conservation Commission, 1988a),

Table 7. The 10 largest oil producers in Wyoming for 1987 (Wyoming
Oil and Gas Conservation Commission, 1988b).

1987 Cumulstive pro-
Year dis- Production duction through
Name covered (MCF)' 1987 (MCF)’
Fogany Creek? 1976 111,625,772 160,152,608
Whitney Canyon - Canter Craek 1978 98,987,425 491,514,275
Lake Ridge® 1881 53,481,941 57,266,187
Painter Reservoir 1977 34,556,217 318,962,138
LaBarga 1925 25,648,090 243,329,565
Palnter Reservoir Easr® 1977 24,134,974 24,134,974
Brady 1973 22,455,215 263,042,308
Madden 1968 21,448,858 253,193,179
Pawall 1954 17,397,582 77,907,493
Ryckman Creek 1976 17,241,015 102,616,735
Clear Cresk 1978 16,148,254 88,329,721
Echo Springs 1978 16,437,832 129,060,179
Standard Draw 1979 14,920,427 88,370,958
Table Rock 1948 14,235,848 414,500,388
Bruff 1974 9,541,900 102,273,383
Baaver Craek 1938 B,768,758 563,371,142
Wild Rosa 1976 7,633,542 68,502,984
Amos Draw 1982 7,038,038 33,978,734
Green River Band 1958 6,506,014 180,008,890
Church Buttes 1956 6,462,245 346,130,838
Tip Top 1928 5,803,178 327,332,000
Luckey Ditch 1985 5,434,437 9,871,072
Bird Canyon 1971 5,300,828 36,630,425
Fontenalle 1974 4,543,967 43,698,949
Crleve 1954 4,186,355 93,305,742
TOTAL 559,718,607* 4,507,499,967°%

! Thousand cubic feet

2 Approximately two-thirds of production from this lleld is carbon dioxide

3  Belore 1987, productlon from Painter Reservoir and Painter Reservolr East Flelds was
cambined under Painter Resarvoir.

4 Approximately 110,000,000 MCF are carbon dioxide.

5 Approximately 145,000,000 MCF are carban dioxide.

Table 6. The 10 largest natural gas producers in Wyoming for 1987
{(Wyoming Qil and Gas Conservation Commission, 1988b).

Parcant
Production of Wyoming
Producer (MCF)! production
Exxon Corporation 180,005,937 2581
Amoco Production Company 134,940,998 18,40
Chevron, USA, Incorporated 124,074,185 16.92
Union Pacific Resources® 30,848,212 422
Enron Oil and Gas? 23,208,950 3.18
BHP Petroleum Company Incorporated 20,836,445 2.84
Weods Petrolaum Corporation 19,631,802 2.68
Texaco, Incarporated 17,917,045 244
Mountain Fuel Supply Cormpany 16,154,842 220
Sun Exploration and Production 9,800,510 1.35
TOTAL 587,704,806 80.14
' Thousand cublic fest

2 Formarly Champlin Petroleum Corporation.
3 Formerly Belnorth Petroleum Corporation,

Percent

Production of Wyoming

Producer In barrels production
Amoco Production Company 23,633,852 20.30
Maraihon Gil Company 18,647,218 16.09
Chevron, USA, Incorporated 7,979,338 6.88
Chies Service Oll & Gas Corporation 7.333.425 633
Conoco, Incorporated 4,885,788 4,04
Union Paciic Resources' 3,402,551 204
Woods Patroleumn Corparation 3,310,543 2.88
Atlantic Richflald Corrpany 2,610,535 217
Texaco, Incorporated 2,341,749 202
Terra Resources, incorporated 2,102,301 1.81
TOTAL 75,848,097 65.44

1 Formerly Champlin Patroleum Comoratian,

tion and Shannon Sandstone Member of the Cody
Shale; and Long Butte Field was completed in the Cody
Shale, Mesaverde Formation, and the Shannon Sand-
stone in the Wind River Basin (Figure 7). These five
new fields accounted for 5,230,987 barrels of 0il/conden-
sate and 107,563,811 MCF of natural gas. This is 43.5
percent of the oil/condensate and 87.9 percent of the
natural gas produced in the 1982 through 1987 period
from new fields discovered in 1982.

Andy, a Muddy Sandstone discovery in the Powder
River Basin (Figure 7), was the only discovery of any
significance in 1983; this was a very poor year for wild-
cat discoveries. Andy has accounted for 748,588 barrels
of oil/condensate and 10,992,846 MCF of gas from 1983
through 1987, which was 29.5 percent of the oil/conden-
sate and 56.4 percent of the natural gas produced from
new fields discovered in 1983.

1984 was one of the best years in terms of quality oil/
condensate discoveries. Even though no single discov-
ery stands out, 10 fields discovered that year have all
produced over 200,000 barrels. The most prolific has
been Thorson Field (Figure 7), a Minnelusa Formation
discovery in the Powder River Basin that has accounted
for 1,615,184 barrels of oil. This is 17.7 percent of all oil
produced from 1984 through 1987 from new fields dis-
covered in 1984, Production from two gas discoveriesin
the Greater Green River Basin, Dripping Rock Field, a
Mesaverde Formation discovery, and Hogsback South
Field (Figure 7), a Frontier Formation and Muddy
Sandstone discovery, totaled 8,492,084 MCF of natural
gas, which is 55.9 percent of all gas produced in 1984
through 1987 from 1984 discoveries.

By far the most significant discovery of 1985 was
Luckey Ditch (Figure 7), a Dakota Formation field on



Table 8. Wyoming completion summary for exploration wells, 1980 through 1987 (Teselle and others, 1981, 1982, 1983, 1984, 1985, 1986, 1987,

1988),
Powder River Green River Bighorn Overthrust Wind River Denver Laramie and
Basin Basin Basin Belt Basin Basin Hanna Basine Total
1980 il 35 3 3 7 1 [¢] 1 50
Gas 4 38 2 3 3 o 2 52
Dry 188 44 23 7 15 13 11 an
Total 227 85 28 27 19 13 14 413
Success
(%) 17.2 48.2 17.9 37.0 211 0.0 214 24.7
1881 Qil 59 5 8 1 2 4 3 BO
Gas 1 R <] 2 4 1 ] 4] 41
Dry 289 46 27 20 20 18 24 454
Total 349 84 35 34 23 23 27 575
Success
(%) 17.2 452 229 14,7 13.0 174 1.4 21.0
1982 Ol 78 4 -] 5 3 7 4 107
Gas 1 38 4 ] 4 0 4 60
Dry 284 a7 3 60 30 34 21 497
Total 383 79 41 74 a7 41 29 664
Success
(%) 218 53.2 24.4 18.9 18.8 174 278 252
1983 Oil 45 [§] 4 a 0 3 0 52
Gas 2 14 2 4 1 0 2 25
Dry 224 25 28 36 19 17 13 362
Total 27 39 34 40 20 20 5 439
Success
(%) 17.3 59 214 100 5.0 15.0 13.3 17.5
1984 Qil 52 2 1 1] 4 10 9] 69
Gas 3 5 0 1 3 0 0 12
Dry 310 ] 57 ] 26 12 7 430
Total 385 16 58 10 a3 22 7 511
Success
(%) 15.1 48.2 1.7 10,0 21.2 45.5 0.0 15.9
1885 Qil 84 2 1 4 a 7 a o8
Gas o 5] 2 & 2 [+] [¢] 16
Dry 431 21 a3 27 23 23 a 558
Tatal 515 29 36 a7 25 a0 a 672
Suecess
(%) 16.3 27.6 8.3 27.0 8.0 233 0.0 17.0
1986 ol 46 1 4 4 0 1 o] 56
Gas 1 7 1 5 5 0 0 19
Dry 277 17 1 12 14 12 4 347
Total 324 25 16 21 19 13 4 422
Success
(%) 14.5 32.0 313 429 283 7.7 0.0 17.8
1987 Qil 50 1 3 0 1 Q 0 55
Gas 0 5 0 0 2 0 0 b
Dry 227 10 ] 5 10 ] 3 270
Total 277 18 9 5 13 a 3 232
Success
(%) 18.1 a7.5 333 0.0 23.1 0.0 0.0 18.7

the southern end of the Moxa arch in the Greater Green
River Basin. From 1985 through 1987, production from
thisfield totaled 2,119,764 barrels of oil/condensate and
9,871,072 MCF of natural gas. This was 25.3 percent of
the oil/condensate and 73.5 percent of the gas produced
from 1985 through 1987 from new fields discovered in

1985. Luckey Ditch Field will account for around 2 mil-
lion barrels of oil/condensate and over 8 million MCF of
natural gas in 1988. Sun Exploration and Production,
theoperator of Luckey Ditch, has estimated recoverable
reserves of at least 30 million barrels of oil equivalent
for the field. This makes Luckey Ditch the most impor-



tant recent discovery in the United States. Other oil
fields discoveredin 1985, which will more than likely all
account for over 1 million barrels of production over
their lifetimes, are Pierce, Shippy, and Terrace Fields
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Figure 5. Average price for Wyoming crude oil, 1980-1988 (U.S.
Department of Energy, 1989).
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Figure 6. Average price for Wyoming natural gas, 1980-1987 (U.S.
Department of Energy, 1988a).

1988 1986 1987

(Figure 7). All these are Minnelusa discoveries in the
Powder River Basin.

Hawk Point Field (Figure 7), a Minnelusa Forma-
tion discovery in the Powder River Basin, may be the
best discovery of 1986 (see DeBruin, 1989). Production
in 1986 and 1987 from this field was 800,979 barrels of
oil, which was 38.4 percent of all oil produced by new
fields discovered in 1986. Raptor Field (Figure 7), a sig-
nificant carbon dioxide discovery by Amocoin the Greater
Green River Basin, flowed over 13,000 MCF of 95 per-
cent carbon dioxide per day. This field could be devel-
oped later to supply carbon dioxide for enhanced oil re-
covery at several projects planned by Amoco.

Alpha Field (Figure 7), a Minnelusa discovery in
the Powder River Basin, is one of the best discoveries of
1987. Production in 1987 was 324,152 barrels of oil even
though production did not begin until May, 1987. Eight
wells are currently producing a total of over 1,100 bar-
rels of oil per day. Sun Ranch Field in the Wind River
Basin (Figure 7), also shows promise of being an excel-
lent producer. Eight wells have now been completed in
the Muddy Sandstone. However, in November, 1988,
the Wyoming Oil and Gas Conservation Commission or-
dered production from the field shut in until a pressure
maintenance unit is formed. Production should resume
in the summer of 1989, As many as 12 wells may be re-
quired to fully develop the field and reserves will be sev-
eral million barrels.

Whiskey Springs Field (Figure 7) near Luckey
Ditch Field produced 148,166 barrels of oil and 1,476,929
MCF of natural gas from the Dakota Formation in 1987.
Alpha, Sun Ranch, and Whiskey Springs Fields pro-
duced 558,441 barrels of oil in 1987 and accounted for 54
percent of the oil produced by new fields discovered in
1987. Whiskey Springs produced 90.5 percent of the
natural gas by new fields discovered in 1987.

In all, new fields discovered from 1980 to 1987 have
produced almost 55 million barrels of oil and over 315
billion cubic feet of gas (Table 9).

Methane resources and reserves

Resources

The Potential Gas Committee (1987) estimated
most likely undiscovered recoverable resources and dis-
covered unconfirmed resources of natural gas in Wyo-
ming basins (which extend somewhat into surrounding
states) at 79.1 trillion cubic feet (Table 10). Of the 79.1

10

trillion cubic feet (tef), 42.4 tef (53.6 percent) are as-
signed to the Greater Green River Basin. Estimates by
the U.S. Geological Survey (in Dolton and others, 1981)
and by Barlow and Doelger (1983) are also for undiscov-
ered recoverable resources (Table 10). The Barlow and
Doelger estimate is for Wyoming only, while the U.S.
Geological Survey estimate covers the same area as the
Potential Gas Committee estimate.
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Figure 7. Important new field discoveries, 1980-1987.

Allowing for overlap of Wyoming’s basins into sur-
rounding states and for the inclusion of discovered un-
confirmed resources in the Potential Gas Committee
estimate, the Barlow and Doelger estimate of 58 trillion
cubicfeet of undiscovered recoverable resources of natu-
ral gas for Wyoming compares favorably with the Po-
tential Gas Committee estimate and is probably the
best estimate for the State. The U.S. Geological Survey

11

estimate is probably too high because it was made dur-
ing the time when natural gas exploration and prices
were very high. Since that time, exploration results in
the Overthrust Belt have been disappointing. The U.S.
Geological Survey is in the process of making new esti-
mates of undiscovered recoverable crude oil and natural
gas (Mast and others, 1988). The preliminary estimates
for the United States showed very large declines from



Tahle 9. Incremental confribution to production by new field discoveries, 1980-1987 {Wyoming Oil and Gas Conservation Commission, 1981b, 1982,

1983, 1984, 1985, 1986, 1987, 1988a).

Production year

Discovery
Year 1980 1881 1032 1983 1984 1985 1986 1987 TOTALS
1880 oilt 218,734 962,079 1,260,300 1,666,789 1,553,543 1,196,254 1,056,102 1,186,221 8,980,722
Gas? 564,014 1,003,141 3,816,967 6,188,093 6,537,162 5,200,184 4,271,872 4,222,021 30,923464
1981 ail 492,978 1,384,855 1,264,867 1,521,618 2,432,132 1,963,266 1,668,653 10,729,370
Gas 1,057,323 2,770,217 4,011,853 8,875248 10,813,813 11,587,767° 59,331,798 98,447,625
1982 oil 469,925 1,631,824 2,636,155 3,270,390 2,414,458 1,710,730 12,033,482
Gas 10,261,071 14,551,650 20,624,501 30,362,765 27,391,728 28,633,119 131,824,734
1983 il 437,212 633,340 502,304 461,273 400,768 2,533,987
Gas 1,840,361 4,486,649 3,988,632 4,927,743 4,134,519 19,477,904
1984 ol 1,800,882 3,585,707 2,144,278 1,808,360 8,139,227
Gas 2,027,030 4,109,084 4,430,522 4475647 15,042,283
1985 ol 1,506,414 3,081,233 3,801,203 8,387,850
Gas 1,025,852 4,808,470 7,479,968 13,415,001
1986 Qil 771,188 1317237 2,088425
Gas 1,744,012° 3,148,052% 4,892,085
1987 oil 1,002,115 1,002,115
Gas 1,636,648 1,636,648
TOTAL oL 54,985,178
GAS 315,659,814

1 Ol production is In barrels.

2 Gas production Is In MCF (thousand cublc feet).

3 Approximately 2,500,000 MCF ara carbon dioxida produced at Lake Ridge Field.
4 Approximately 36,000,000 MCF ara carbon dioxide produced at Lake Ridge Fleld.
5 Approximately 700,000 MCF are carbon dioxide produced at Graphite Fisld,

§ Approximately 1,600,000 MGF are carbon dioxide produced al Graphiia Field,

7 Approximately 40,800,000 MCF are carbon dioxide,

the 1980 estimates, which means the estimates for
Wyoming will also show large declines.

Methane related to coal deposits is a somewhat un-
conventional natural gas resource in Wyoming, Esti-
mates of in-place coalbed methane in the Powder River,
Wind River, and Greater Green River Basins range
from 6.6 to 72.5 trillion cubic feet (Potential Gas Com-
mittee, 1987). The variation in these estimates reflects
the uncertainties of the assumptions used in making
any estimate of Wyoming’s coalbed methane resources.
If 50 percent of the estimated 6.6 to 72.5 trillion cubic
feet of coalbed methane in place in the three Wyoming
basins could be recovered by future drilling (50 percent
is the figure used by the Potential Gas Committee
1987), between 3.3 and 36.2 trillion cubic feet of these
resources could be recovered. Even the lower estimate
represents a significant contribution to the future gas
supply of Wyoming.

Reserves

According to estimates by the U.S. Department of
Energy (1980), at the end of 1979 Wyoming had proved
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Table 10. Estimated undiscovered recoverable resources of crude oil
and natural gas in Wyoming basins.

Yeor Combusiible
Estimated by estimaled Cruds ol natural gas®
Potentlal Gas Committes® {1887) 1986 no estimate 79.1
Barlow and Doelger {1983) 1982 7.8 58
LS. Geological Survey® (in 1980 12.3 4.5

Dotion and othars, 1981)

! Billons of barrels.

2 Trillions of cubic faat.

3 Estimata Includes discovered unconfirmod resource and is a total of most likely values.
*# Estimates are totals of mean values,

reserves of 841 million barrels of crude oil, 285 million
barrels of natural gas liquids, and 7.834 trillion cubic
feet of natural gas (Table 11). The State also had indi-
cated additional reserves of 40 million barrels of crude
oil. Proved reserves are those volumes of hydrocarbons
that geological and engineering data demonstrate with
reasonable certainty are recoverable in the future un-
der existing economic and operating conditions (U.S.
Department of Energy, 1980). Indicated additional crude



oil reserves are quantities of crude oil (other than
proved reserves) that may become economically recov-
erable from known reservoirs through the application of
improved recovery techniques using current technology
(U.S. Department of Energy, 1980). Improved recovery
techniques could include waterfloods, polymer-aug-
mented waterfloods, gas injection, or pressure mainte-
nance projects.

Estimates for the end of 1987 (U.S. Department of
Energy, 1988b) show increases in both proved reserves
of erude o0il (854 million barrels) and natural gas (10.572
trillion cubic feet) (Table 11). For confidentiality pur-
poses, the U.S. Department of Energy combined Wyo-
ming’s and Utah’s proved reserves of 924 million bar-
rels of natural gas liquids. The author assigned proved
reserves of 702 million barrels of natural gas liquids to
Wyoming and the remainder to Utah (based on the 1986

Table 11. Estimated proved reserves of oil, natural gas, and natural gas
liquids and indicated additional reserves of crude oil for Wyoming from
the end of 1979 to the end of 1987 (modified from U.S. Department of
Energy, 1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988a).

Proved ressrves Indicated Proved
Natural additional reserves
Crude gas Total crude ofl natural
Date olt! liquids'* liquids' ressrves’ gee?
1979 841 285 1.126 040 7.834
1980 928 241 1.289 .028 9.413
1981 840 394 1.224 063 9.659
1982 856 A76 1.332 .058 10.165
1983 957 568 1.525 .081 10.728
1884 854 802 1.556 o 11.014
1885 851 684 1.815 018 11.229
1986 849 722 1.671 128 10.393
1987 854 702 1,556 027 10.572
! Billions of barrels

2 Trilions of cubic fest
3 Value estimaied by author

percentage breakdown by the Interstate Oil Compact
Commission, 1987). At the end of 1987, Wyoming ranked
fourth in the Nation in proved crude oil reserves, fourth
in proved natural gas liquids reserves, and seventh in
proved natural gas reserves (Table 12). The State also
tied for ninth place in indicated additional reserves of
crude oil, with 27 million barrels (Table 13).

There was a drop in proved crude oil reserves from
1985 to 1986 of 102 million barrels (Table 11) because
the price of crude oil was too low to produce higher cost
reserves. Most of the decrease in proved reserves in
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1986 is accounted for by the relatively small number of
development wells drilled in 1986 (T'able 14); the aban-
donment of over 1,200 stripper wells (Petroleum Asso-
ciation of Wyoming, 1988) and their sizable reserves;
and the low oil prices in 1986, which caused many
companies to reevaluate the quantity of reserves that
could be economically recovered. The large drop in
proved reserves of crude oil and natural gasin 1986 was
significant (Figures 8 and 9).

Table 12. Wyoming's relative ranking at the end of 1987 among the 10
states with the largest proved reserves of crude oil, natural gas liquids,
and natural gas (U.S. Department of Energy, 1988b).

Natural Natural
State Cruds ONI' Stata gos liquids' Siate ges®
Alaska 7.378 Texas? 2.822 Texas® 42.192
Texas® 7412 Oklahoma .781 Alaska 33.715
Calilornia® 4,708 New Maxico 771 Oklahoma 17.703
Wyoming 054 Wyoming* 702 Louisiana® 12.852
Loulsiana® 807 Louisiana® 525 Mew Mexico 12,621
Oklahoma 788 Kansas 462 Kansas 11,089
New Mexico 854 Alaska A8 Wyoming 10,572
Kansas 357 Utah* 222 Calilomia® 3.803
Wah 284 Alabama .186 Colorado 3431
Montana 248 Colorado 166 West Virginia 2.380
! Billons of barrels

2 Trillions of cublc feet
3 Doss not include Federal ofishore

* Wyoming's and Utah's resarves of natural gas liquids are combined by U,S. Deparimant
of Energy (1988b). Separaie figures shown here are estimated by the author.

Table 13. Wyoming's relative ranking at the end of 1987 among the 10
states with the largest reported indicated additional crude oil reserves
(U.S. Department of Energy, 1988b).

State Indicated additional reserves'
California 1.491
Texas 1.028
Alaska 565
New Mexico 235
Colorado .087
Oklahoma 056
Louisiana 037
North Dakota 033
Wyoming 027
Michigan 027
! Billions of barrels



Table 14. Wyoming drilling summary, 1980-1987 (Petroleum Information, 1987; and Teselle and others, 1988).

Exploration Percent Development Percent Total Total footage Amq? Average active

Yoar wells successful wella succeasful wells dritted’ depth rotary riga
1880 413 24.7 985 75.5 1,408 i0.8 7.667 155
1981 575 21.0 1,088 75.1 1,673 123 7,104 180
1982 664 252 1,308 77.9 2,062 18.1 7.183 142
1983 439 17.5 978 9.7 1418 8.3 6,581 a7
1984 511 158 aa7 78.1 1,508 10.7 7121 17
1985 672 17.0 1,008 74.1 1,768 128 7.222 100
1986 422 17.7 626 754 1,048 73 6,960 38
1987 332 18.7 448 76.1 780 5.1 6.471 40

T Milions ? Feel

The main reason that crude oil reserves gained
slightly between 1986 and 1987 was the movement of
indicated additional reserves into the proved reserves
category. Part of these indicated additional reserves
were moved into the proved reserves category when en-
hanced recovery projects in Wyoming were started. The
carbon dioxide project at Wertz Field alone probably
added over 15 million barrels to the proved reserves
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Figure 8. Estimated proved reserves of crude oil and natural gas
liquids in Wyoming from the end of 1979 to the end of 1987 (crude oil
from U.S. Department of Energy, 1980-1988; natural gas liquids
from Interstate Oil Compast Commission, 1987).
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Figure 9. Estimated proved reserves of combustible natural gas in
Wyoming for the end of 1979 to the end of 1987 (U.S. Department of
Energy, 1980-1988).
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category since initial results were much better than had
been anticipated.

From 1986 to 1987, new field discoveries added 6
million barrels to proved reserve totals. This was the
highest of any state in the country except Alaska and
nearly one-fourth of all onshore new-field oil discovered
in the lower 48 states. Wyoming’s 1987 total of new field
discoveries plus new reservoir discoveries in old fields
was 9 million barrels. Wyoming ranked second behind
Texas for onshore new field and new reservoir discover-
ies among producing states in the lower 48 states (U.S.
Department of Energy, 1988b).

The small increase in 1987 proved reserves over
1986 proved reserves is an encouraging sign. When
1987 year-end reserves are compared to 1979 year-end
reserves (Table 11), 1987 reserves are higher for crude
oil, natural gas, and natural gas liquids. Wyomingis the
only major producing state in the Nation that has in-
creased its proved reserves in all three of these catego-
ries over this period (U.S. Department of Energy, 1980
and 1988b; and Interstate Oil Compact Commission,
1987). The largest increases in proved reserves in
Wyoming during the 1980s have come in natural gas
and natural gas liquids (Table 11).

The discovery of giant gas volumes in the Madison
Limestone at Madden anticline in the northern Wind
River Basin should add at least a trillion cubic feet of
natural gas to the State’s proved reserves over the next
several years (Dunleavy and Gilbertson, 1986). Unfor-
tunately, the Madison Limestone is below 23,000 feet
and development wells will each take over a year to
drill. The confirmation well for the Madison gas discov-
ery was completed in May, 1988. After treatment with
acid, the Madison flowed 38 million cubic feet of gas
daily on a one-inch choke.



Refining

At the end of 1980, there were 13 oil refineries op-
erating in the State (Table 15). By the end of 1987, only
six of these refineries were still operating (Table 15and
Figure 10). The net effect of losing seven refineries has
been the loss 0f 43,990 barrels per day of crude oil refin-
ing capacity. Wyoming refineries now have only 79 per-
cent of the refining capacity that they had in 1980. This
means that if all six refineries operate at full capacity,
they can only refine slightly more than one-half of
Wyoming's erude oil production. Since these refineries
are not continually running at full capacity, over one-
half of Wyoming’s erude oil is being shipped to Colorado,
Montana, Utah, and several states in the Midwest. For
comparison, Wyoming refineries were capable of refin-
ing 60 percent of Wyoming’s crude oil production in
1980. Incidentally, some Wyoming crude has been
shipped out-of-state for refining since the early 1900’s.

Table 15. Rated capacities of refineries operating in Wyoming, 1980
and 1987 (Cantrell, 1981; Corbett, 1988).

1880 1987

Rated capacity Rated capacity
(basrels per per

Lecation Operating company calendar day) calendar day)
Caspaer Armoce Oll Company 48,000 40,000
Caspar Texaco, Incorporated 21,000 Inaciive
Casper Litle America Reflning 24,500 24,500
Cheyanne Hugky OIl Cormpany

{Frontler Oll and Refining)’ 28,800 35,000
Cody Husky Oll Company 11,500 Inactive
Cowley Sage Creek Relining Company 1,000 Inactive
LaBarge Mountalneer Refining 500 300
LaBarge Southwestemn Refining 800 Inactive
LaBarge Siiver Eagle Oll, Incorporated 2,000 Inactive
Lusk C & H Refinery, Incorporated 190 Inactive
Newcastle Wyoming Refining Company 12,500 12,500
Osage Glacier Park Company 9,500 Inactive
Sinclalr Sinclair Oil Corporation 49,000 53,000
TOTAL 209,280 165,300

! Frontier Oil and Refining purchased the Cheyenne refinery from Husky Oil Company.

Gas processing

Natural gas liquids have become much more valu-
able in the past few years and the extraction of propane,
butane, natural gasoline, and other hydrocarbons from
produced natural gas in Wyoming has increased tre-
mendously since 1980. In 1980, there were 42 operating
natural gas plants in the State. During 1980, these
plants produced 10.5 million barrels of products by
processing 299.5 billion cubic feet of natural gas (Table
16). In 1987, there were 53 plants operating during all
or part of the year (Figure 11) and they produced 17.9
million barrels of products by processing 641.3 billion
cubic feet of natural gas (Table 16).

Nearly 4 million barrels of the increased natural
gas liquids production between 1980 and 1987 came
from the Whitney Canyon and Carter Creek plants,
which were finished late in 1982 and process gas from
the giant Whitney Canyon-Carter Creek Field in south-
western Wyomingin the Overthrust Belt. The Opal and
Douglas gas plants combined produced over 1.6 million
barrels more of natural gasliquidsin 1987 than in 1980.

Two of the newer gas processing plants are a 20 mil-
lion cubic feet per day plant completed by Sun Produc-
tion in 1987 to service the Luckey Ditch Field and a 45
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million cubic feet per day plant completed in May, 1988,
by Western Gas Processors to process gas from the Lin-
coln Road, Swan, and Blue Forest Fields.

By-product sulfur

Elemental sulfur is a valuable by-product from
natural gas containing hydrogen sulfide. In 1980, gas
processing plants reported sulfur production in Wyo-
ming of over 46,000 tons from plants in Elk Basin and
Table Rock (Table 17). Production of sulfur increased
tremendously in 1983 (Figure 12), when the Whitney
Canyon and Carter Creek plants began full-time opera-
tion. Chevron is transporting the sulfur produced at the
Carter Creek plant to their newly completed $300 mil-
lion fertilizer plant about 5 miles southeast of Rock
Springs, where the sulfur is being used in the manufac-
ture of phosphate fertilizers. Production of sulfur in-
creased to almost 1.2 million short tons in 1987 (Figure
12) in response to Exxon’s Shute Creek gas processing
plant coming on-stream late in 1986. Over 97 percent of
Wyoming’s sulfur was produced at the Whitney Can-
yon, Carter Creek, and Shute Creek plants in 1987. The
freight-on-board (F.0.B.) Gulf Coast price for sulfur in
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Figure 10. Locations of refineries operating in Wyoming, showing present capacities of refineries.

late 1987 was $147.50 per ton (Engineering and Mining
Journal, 1987), which makes the sale of Wyoming’s sul-
fur production more than a $100 million a year enter-
prise.

By-product helium

Helium is a valuable light-weight inert gas that is
mainly used for breathing mixtures, cryogenics, weld-
ing, pressurizing and purging systems, controlled at-
mospheres, and leak detection. Although helium occurs
naturally in the Earth’s atmosphere, the cost to extract
it with existing technology is prohibitive. Presently, the
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only commercially produced helium is separated from
natural gas, purified, and liquified or compressed for
shipment.

The U.S. Bureau of Mines has analyzed 701 sam-
ples of natural gas from Wyoming for helium (Moore
and Sigler, 1987). Although nearly every analyzed
sample showed at least a trace of helium, only a few
natural gas fields in the State have enough helium to fa-
vor the establishment of a helium extraction plant.

Currently, the only helium production in Wyoming
is from Exxon’s Shute Creek gas processing plant in



Table 16, Gas intake and hydrocarbon production from gas processing plants operating in Wyoming, 1980 and 1987 (Wyoming Oil and Gas
Conservation Commission, 1981b and 1988a).

Production of hydrocarbons Production of hydrocarbons
Gas imake for propane-butane-gasoline in  Gas intake for propane-butane-gasaline in
Plant or fleld area County Plant operalor 1980 (MCF) 1980 (barrels) 1987 (MCFH) 1887 (barrels)
Amos Draw Campball Western Gas Processors 8,801,232 366,035
Anschuiz Ranch East Uinta Amoco Production Company 3,422,484 181,192
Bass Balvoir Laramia Liquid Gas Corpaoration 13,495 1,663
Balrell (Wariz)' Sweetwater Amoco Production Company 1,403,898 107,126 106,206 13,881
Beaver Creek Fremant Amoco Production Company 12,865,973 276,393 7,303,369 254,941
Beaver Creek-Phosphoria  Fremaont Ameco Production Company 383,283 34,666 2,268,714 57.515
Brady Sweotwater  Champlin Petrolaum l:‘»onparr! 17,990,072 716,006 21,326,408 622,591
{Union Pacllic Resourcas)
Caner Croek Uinta Chavron, U.S.A. 44,473,164 1,032,391
Casper Natrona Kansas-Nobraska Natural Gas Company 13,622,549 227,381 14,570,168 131.281
Chivington Laramia Elk Enargy 10,203 222
Church Butles Swaetwaler Mountain Fual Supply 7,846,023 44,986 7,287.240 13,424
Douglas Converse Phillips Patroleum Company 18,897,329 2,204,784 27,178,067 3,152,283
Elk Basin Park Amoco Production Company 4,585,968 419,362 3,778,053 437,828
Emigrant Trail Uinta Champlin Petroleum Cnrrpaa; 13,884,439 311,074
(Union Pacific Resources) 7442 1,183
Exxon Goenz Laramie Liquid Gas Corporation
Flat Top Convarse Kansas-Nebraska Natural Gas Cormpany 1,270,659 73,180 484,522 30,632
Gliigtte Gampbell Atlantic Richlield Company 3.001,257 320,131 2,668,875 372,044
Griave Nairona Sun Oil Company 3,484,719 171,459 4,195910 167.887
Hanzog Draw Campbell Ecology Engineering 821,515 81,168 8,493,065 228,797
(Western Gas Pracessors)® 163,923 508
Heart Mountain Park Glacler Gas
Hiland Washakis Spactrum Energy, Inc. 456,431 27,807
Hilight Campbell MeCulloch Oll Corporation 3,642234 445,457 5,834,205 350,861
(Wastern Gas Processors)®
Inexco Plant #1 Converse Inexco Qil Company 1,307,290 240,602 827125 126,843
Jamison Prong Campbell McCulloch Oil Carporation 472,658 45,365
LaBarge-Shuta Creek Lincoln Exxon Corporation 179,125,684
Lazy 'B" Campball CRA, Inc. (Farmland Industries)® 913,363 B7,382 621,305 71,058
Luckey Dilch Uinta Sun Exploration Company 5,709,856 141,162
Mandarson Big Hom Energy Wesl, Ltd.{Five Mile Pelroleurn)® 208,384 3,268 314,914 4,870
Manning Converse Champlin Patrolaum Gnrrpan{ 138,371 6,193
{Union PacHic Resourcas)
Mikas Draw Converse Liquid Energy Corporation 192,602 30,473
Maorton Conversa Pin Oak Petrolaum 507,418 50,843
Moxa Arch Lincoln NGL Production Company 1,480,482 1,875
Mule Creak Niobrara Wesltem Gas Processors 71,780 3,734
Nawcastla Weston Westarn Gas Processors 1,088251 170,735
N.P.R. #3 Natrona Lawrence and Allison Assoclates West 3,767,219 118,293
Oedakaven Campbell McCullech Oil Corporation 1,300.648 92,213 943,840 34,143
(Westamn Gas Processors)®
Opal Lincaln Northwast Pipeline Corporation 56,802,115 1,318,202 58,286,974 2,058,285
Oragon Basin Park Ralston Processing Assoclates 1,556,102 94,502
Oregen Basin Park Marathen Qil Company 2,278,580 142,304
Palnter Complax Uinta Amaco Preduction Company 3,381,687 371,374
Paintar Plant Uinta Northern Gas Products Cormpany 10,071,000 395.686 34,698,436 1,174,279
(Enran Oll and Gas Company)
Painter Reservolr Uinta Chevron, USA 13,162,496
Pairick Draw Swaelwatar Champlin Petroleum Company 7,378,085 517,533 6,565,037 356,380
(Union Pacific Resources)®
Palrick Draw Swoelwaler Coastal Oil and Gas Company 901,390 26,533
Powaell 1| Convarse Sun Gas Company 1,854,796 81,752 796,203 28,232
(Willision Basin Intersiata)®
Powell PMU Converse Woods Pelroleumn Corrpany 13,031,013 463,230
Ralston Park Husky Oil Company 855,289 11,945
Rawling Carbon Calorado Intarsiale Gas Company 59,414,606 884,353 61,637,475 1,088,473
Reclusa Campbell Nalomas Merth America, Inc. 1,013,351 146,807
Red Desert Sweetwater Cities Sarvice Company 10,498,472 329,698
Riverton Doma Fremont Ailantic Richlleld Company 2,785,302 28,158 1,941,845 18,813
Riverion, East Framont Montana-Dakota Utiliies Company 101,144
Rock River Carbon Marathon Oil Company 259,322 3,169 46,292 3,096
Rocky Point Campball MeCullach Oil Company 162,993 3817
Rozel-Springen [Hoza‘i)' Campball Ecology Enginesring 55,706 86,821
(Big Horn Fractionation Company)?
Ryckman Craek Uina Armoco Production Company 8,756,528 235477 16,572,310 184,415
Spearhead Ranch Convarsa Quasar Enargy_ Inc. 5,584,068 282,114 2,370,520 108,108
(Western Gas Processors)?
Sussex Johnson Continantal Oil Company 405,160 26,830 146,899 9,357
Tabla Rock Sweetwater Colorade Interstate Gas Company 15,854,529 35443 4,552,438 2,042
Thunder Basin Campball Big Horn Fractionation Company 91,095
Thundar Creek Campbell Cities Servica Company 1,516,529 107,219 152,580
Wamsutler Carbon Amoco Production Company 478,583
Wall Draw Converse MeCullech Oil Corporation 366,451 33,152
Whitnay Canyon Uima Amoco Production Company 58,300,075 2,761,580
Worland Washakle Unien Qil Company of California 6,001,791 257,828 4467211 . 215,189
TOTAL 299,467,736 10,528,240 641,337,620 17.920421

' Name of plant in 1987 listed In parentheses whare nams has changed.
2 pwnarship ol plant in 1987 listed in parentheses whare ownership has changed or name of company has changed.
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Figure 11. Locations of gas processing plants operating in Wyoming.

southwestern Wyoming (Figure 13). Production of he-
lium is around 2.2 million cubicfeet per day or about 800
million cubic feet per year. This production represents
a significant increase in the world’s supply of that ele-
ment (Hunter and Bryan, 1987). If Exxon’s plant runs
at capacity throughout its planned 50-year life, over 40
billion cubic feet of helium will be produced there. If
demand for carbon dioxide increases (carbon dioxide is
the main product from Exxon’s plant), there is a strong
possibility that the plant’s production capacity could be
doubled. In that event, helium production could in-
crease to as much as 4.4 million cubic feet per day, 1.6
billion cubic feet per year, and 80 billion cubic feet over
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the life of the project. The helium processed at Exxon’s
plant is coming from natural gas produced from the
Madison Limestone at Lake Ridge, Fogarty Creek, and
Graphite Fields (Figure 13). Average helium content of
the gas at these fields is 0.5 percent.

Other fields with the potential to produce signifi-
cant amounts of helium include Dry Piney, Hogsback,
Riley Ridge, and Tip Top. All of these fields are located
in the vicinity of the fields that are producing helium for
Exxon’s plant (Figure 18). Estimates of recoverable he-
lium in the Madison Limestone are shown in (Table 18).



Table 17. Production of by-product sulfur from Wyoming gas processing
plants in 1980 and 1987 by plant or field area (medified from Wyoming
Qil and Gas Conservation Commission, 1981b and 1988a).

1980 Production 1887 Production

Plant or field area Plant operator (tona) (tona)
Elkic Basin Amoco Preduction Company 26,494 21,351
Table Rock Colorado Interstate

Gas Company 20,254 3,678
Beaver Creek-

Phosphoria Amoco Production Company None 6,650
Carter Creak Chevron, U.S.A. None 325,052
Shute Creak Exxon Corporation Nona 430,303
Oregon Basin Marathon Oil Company None 1,549
Whitney Canyon Amoco Production Company None 404,940
TOTAL 48,748 1,183,523
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Figure 12. Production of by-product sulfur in Wyoming 1980-1987
(modified from Wyoming Oil and Gas Conservation Commission,
1981-1988). Exxon produced an estimated 70,000 tons of sulfur in
1986 that was not reported to the Oil and Gas Conservation
Commission. This production and Exxon's production for 1987 is
included in the graph above.

Church Buttes Field in southwestern Wyoming
(Figure 13) also contains a large amount of helium. Us-
ing information from two wells drilled in the field in
1964 and 1967, Carr and Madden (1975) estimated
natural gas in the Madison Limestone averages 0.24
percent helium and helium reserves are slightly over 17
billion cubic feet.

These helium reserves in Wyoming total 217 billion
cubic feet of helium, more than enough to supply the
United States’ demand for that element well into the
next century.
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Carbon dioxide

One of the most significant events of the decade in
the Wyoming oil and gas industry was the opening of
Exxon’s 480-million-cubic-feet-per-day Shute Creek gas
processing plant in southwestern Wyoming (Figure
14). Plant construction started in May, 1984, and the
plant was completed in September, 1986. To date, 24
producing wells in the Madison Limestone in Exxon’s
Lake Ridge, Fogarty Creek, and Graphite units (Fig-
ure 14) are supplying natural gas to the Shute Creek
plant. The composition of the natural gas averages 66
percent carbon dioxide, 22 percent methane, 7 percent
nitrogen, 4.5 percent hydrogen sulfide, and 0.5 percent
helium (Hunter and Bryan, 1987). Nineteen wellsin the
Fogarty Creek unit produced around 124 billion cubic
feet of natural gas in 1987 or 69 percent of the total gas
supplied to the Exxon plant. Average production per
well at Fogarty Creek was nearly 18 million cubic feet
of natural gas per day. In 1987, the first full year of op-
eration for the plant, nearly 180 billion cubic feet of
natural gas were separated into the various compo-
nents (Wyoming Oil and Gas Conservation Commis-
sion, 1988a). Of the total, nearly 120 billicn cubic feet
were carbon dioxide.

While the solid form of carbon dioxide is dry ice and
its gaseous form is most commonly associated with the
fizz in soft drinks, the significance of carbon dioxide for
Wyoming is its use in enhanced oil recovery projects.
Presently, Exxon is supplying carbon dioxide to Chev-
ron for an enhanced oil recovery project at Rangely
Field in Colorado and to Amoco for a project at Wertz
Field north of Rawlins. Amoco will also begin injection
of carbon dioxide at its nearby Lost Soldier Field early
in 1989.

The three Exxon units producing carbon dioxide-
rich gas comprise only 40,000 acres out of a total of
160,000 acres considered productive for this type of gas
from the Madison Limestone. Other units include Riley
Ridge, Dry Piney, Tip Top, and Hogsback (Figure 14),
Part of the acreage has not yet been unitized.

Thereis some controversy over how much carbon di-
oxide exists in this area. Unpublished estimates of total
resources are in the neighborhood of 115 trillion cubic
feet while the National Petroleum Council (1984) esti-
mates 20 to 25 trillion cubic feet. The U.S. Bureau of
Land Management and others (1983) estimated recov-
erable reserves for the area (Table 19) of over 13 trillion
cubic feet.

Amoco discovered Raptor Field (Figure 14)in 1986.
Initial potential of the discovery well was 13 million cu-
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Figure 13. Fields with major reserves of helium and Wyoming's only helium recovery plant, the Shute Creek plant.

i e Table 18. Wyoming fields with major recoverable reserves of helium
bic feet of'gas per day (95 percent carbon dioxide) from meodified from U.S. Bureau of Land Management and others, 1983;

the Madison Limestone, If Amoco decides to develop the arr and Madden, 1975).

Raptor Field, they would build a 200-million-cubic-feet-

. g Field Recoverable reserves’

per-day processing plant at Fontenelle, near Exxon’s i 5
Shute Creek plant (Figure 14). Amoco would use the Dry Piney a
carbon dioxide separated at their plant for enhanced oil Hogsback 14
recovery projects planned in Wyoming. Although no re- Fogany Creel’ 20
serves have been published for Raptor field, Amoco Riley “‘“992 2
needs 565 billion cubic feet of carbon dioxide for their —— 0
go{ects, 50 :ecoverable reserves would have to equal Nonuniizelliandi sdncantito-shove okds Pt
at amount. Church Buttes 17
TOTAL 217

' Billion cubic flest
2 Prasently producing hslium
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Figure 14. Important fields and facilities in Wyoming related to carbon dioxide production in the State and locations of major current and

planned enhanced oil recovery activities in Wyoming.

Pipelines

Several new major pipelines have been constructed
in Wyoming during the 1980s. The Trailblazer pipeline
system was completed late in 1982 to transport natural
gas from Whitney Canyon-Carter Creek Field in the
Overthrust Belt to existing pipelines at Beatrice, Ne-
braska, for distribution of natural gas in the Midwest.
The 36-inch pipeline has a total length of nearly 800
miles and can carry 526 million cubic feet of gas per day.
The Frontier pipeline was completed late in 1983 and is
designed to carry up to 200,000 barrels of oil per day
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from Anschutz and East Anschutz Fields in the Over-
thrust Belt to Casper, Wyoming. Another major pipe-
line is owned by Exxon and transports gas from the
Lake Ridge, Fogarty Creek, and Graphite units to the
Shute Creek gas processing plant. A 24-inch pipeline
from the plant carries carbon dioxide to Rock Springs.
One 16-inch branch at Rock Springs carries carbon di-
oxide to Chevron’s Rangely Field in Colorado and an-
other 20-inch branch between Exxon’s plant and Rock
Springs carries carbon dioxide to Amoco’s Bairoil proj-



ect north of Rawlins. The carbon dioxide is being used
in enhanced oil recovery projects.

One of the most important developments for the
Wyoming oil and gas industry in several years is the

Table 19. Wyoming fields with major recoverable reserves of carbon
dioxide (modified from U.S. Bureau of Land Management and others,
1983).

Fald Recoverabie reserves’

)
6
8
13
13
18
27
44

Graphite®

Dry Piney

Hogeback

Fogarty Cresk®

Riley Ridge

Laka Ridge®

Tip Top

Nen-unitized lands adjacent 1o above flelds

TOTAL 133

! Trilfion cublc feet
# Presently producing carbon dioxide

emergence of a completely new market for natural gas
in southern California. The demand would start at 700
million cubic feet per day and could reach a maximum
of over 1 billion cubic feet per day. The natural gas
would be used to generate steam for electricity and for
use in steam floods in several heavy-oil fields. At this
time, there are three pipeline companies vying for ap-
proval to supply that market. As a significant indication
of support for such a pipeline, the Wyoming State
Legislature passed a bill in March of 1988, authorizing
a$250 million State loan at 4 percent interest. This low-
interest loan would have the effect of lowering transpor-
tation costs for natural gas from Wyoming. In order to
keep the loan at a low interest rate, the pipeline would
have to transport at least 350 million cubic feet per day
of natural gas produced in Wyoming. Both the proposed
Kern River and WyCal pipelines would originate in
southwestern Wyoming and tie into other existing pipe-
lines from either Canada or the southwestern United
States. The Mojave Pipeline is designed to supply south-
ern California’s natural gas needs for cogeneration
mainly from the southwestern United States.

Secondary and enhanced oil recovery

In 1987, there were 206 separate secondary recov-
ery waterflood projects in Wyoming (Wyoming Oil and
Gas Conservation Commission, 1988a). Most of the top
25 oil producing fields as well as many of the smaller
fields are undergoing waterflood operations. An esti-
mated 50 percent of Wyoming’s current oil productionis
directly related to waterflood projects in the State (Rick
Marvel, personal communication, 1988).

There were also seven pressure maintenance pro-
jects in the State in 1987 where gas was injected into
producing formations to keep reservoir pressures above
the bubble point.

Most tertiary recovery projects in the State in 1987
werefairly small-scale polymer-augmented waterfloods.
Four of the largest water-polymer projects were at Ore-
gon Basin, Byron, Grass Creek, and Frannie Fields.

A study by Varma (1985) estimated that 500 million
additional barrels of oil could be recovered in Wyoming
over the next 30 years using enhanced oil recovery tech-
niques. The study shows that the average additional re-
covery of crude oil from carbon dioxide floods should be
7.9 percent of the original oil in place, while additional
recovery from polymer-augmented waterfloods should
average 4.4 percent of the original oil in place. The study
used $1.25 per MCF of carbon dioxide as the basis for its
assumptions. Using these assumptions, Varma con-
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cluded that polymer-augmented waterfloods will be the
most widely used type of enhanced oil recovery project
and miscible gas (chiefly carbon dioxide) will be less
popular (less economical). However, at a price lower
than $1.25 per MCF, the carbon dioxide floods become
more attractive. If carbon dioxide is chosen over poly-
mer-augmented waterfloods in a number of fields, the
total enhanced oil recovery in Wyoming could rise sub-
stantially above the 500 million barrels that Varma’s
study predicts as recoverable during the next 30 years.
The construction of the Exxon plant and the possible
competition from Amoco with carbon dioxide processed
from their Raptor Field could lower carbon dioxide
prices into the $.75 per MCF range, with even lower
prices for high-volume consumers.

Lower carbon dioxide prices, along with presently
lower drilling costs convinced Amoco to proceed with
the Bairoil project. The Tensleep Sandstone at Wertz
Field has been injected with carbon dioxide since late
1986, and the excellent results obtained so far have in-
fluenced Amoco to proceed with the Lost Soldier Field
portion of the project. The operator of Wertz and Lost
Soldier Fields estimates that an additional 31 million
barrels of oil will be recovered from the Tensleep Sand-
stone by injecting carbon dioxide at these two fields.
Another 7 million barrels could be recovered at these
fields by injecting carbon dioxide into the Madison
Limestone and Darwin Sandstone. Total carbon dioxide



requirements for these reservoirs would be 375 billion
cubic feet. Of that total, about 195 billion cubic feet will
be purchased from Exxon. The rest will be recovered
with the crude oil and will be recycled. These figures
suggest that a little over 5 MCF of carbon dioxide will
have to be purchased for each barrel of cil recovered. In
addition, another 5 MCF of recycled carbon dioxide
would be needed for each produced barrel. Smaller
fields that may be candidates for carbon dioxide floods
may not be able to use this recovery method unless the
price of carbon dioxide is lowered, the price of crude oil
increases, or operators in several nearby fields are able
to pool their resources and build a carbon dioxide recy-
cling plant that can serve several fields.

The operator of Buck Draw Field estimates that a
miscible gas flood (lean hydrocarbon gas and nitrogen)
in the Dakota Formation will recover an additional 10.8
million barrels of 0il and will extend the producing life
of the field at least three years. Kerr-McGee Corpora-
tion resumed production at five wells in Buck Draw
Field in December, 1988, after installation of the mis-

cible gas flood. The five wells are currently producing a
total of 8,400 barrels of 0il per day. When combined, the
tertiary projects either already started or proposed at
Wertz, Lost Soldier, and Buck Draw Fields (Figure 14)
could recover an additional 49 million barrels of oil over
the next 15 to 20 years. In a related item, Amoco an-
nounced that it is planning to inject carbon dioxide into
Little Buffalo Basin and Elk Basin Fields in the Bighorn
Basin, Beaver Creek Field in the Wind River Basin, and
Salt Creek Fieldin the Powder River Basin (Figure 14).
Additional recoverable oil, derived from Amoco's esti-
mated percentages of original oil in place, is between
115 million and 200 million barrels from these four
fields. Carbon dioxide for these projects will come from
either the Exxon Shute Creek plant or from Amoco’s
proposed Fontenelle plant, which would utilize carbon
dioxide gas from the Raptor Field discovery. Purchased
carbon dioxide requirements for these four projects
would be 565 billion cubic feet. Amoco estimated that
carbon dioxide injection could begin as early as the first
quarter of 1990 in Elk Basin Field (U.S. Department of
the Interior, 1987a).

Revenue to the State

The assessed valuation of Wyoming’s taxable oil
and gas production is tied into both production and
price. The large decreases in assessed valuation for oil
and natural gas production in 1987 (Figures 15and 16)
were partly caused by declines in production as well as
by large price decreases for both commodities in 1986.
Assessed valuation of taxable oil increased somewhat in
1988 due to slightly higher production and prices in
1987. Assessed valuation of taxable natural gas de-
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Figure 156. Annual taxable production and assessed valuation of
Wyoming's oil production, calendar years 1980-1988 (Wyoming
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creased because lower prices more than offset increased
production in 1987.

Table 20 gives a summary of taxes and royalties
paid by oil and gas producers on production in 1980
through 1987. These figures reflect the relatively high
prices received for oil and gas production during 1981
through 1985. They also reflect increases in production,
especially in 1984 and 1985 for oil and in 1983, 1984,
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Figure 16. Annual taxable production and assessed valuation of
Wyoming's natural gas production, calendar years 1980-1988
(Wyoming Legislative Service Office, 1988). Assessed valuation is
based on the previous year's taxable production.



Table 20. Summary of taxes and royalties in millions of dollars paid by cil and gas producers on production from 1980 through 1987 (U.S. Department
of Interior, 1988; Wyoming Department of Public Lands and Farm Loans, 1988; Wyoming Economic Development and Stabilization Board, 1988).

Produe- Total ad valorem Total State and Total ad valorem and
tion and severance lax Wyoming shara of Fadaral royalty severanca tax and Grand total
Year | Swtead valorem tax' Siaie severance fax' on production’ Federal royally” Sinte royally® on production® Siate and Federal Royalty': ¥ |  each year'-*
Gil Gas ol Gas Ol Gas il Gas ol Gas Oil Gas ol Gas 0Ol & Gas
1980 141.07 42.81 L) " 141.07 4283 9583 2321 1941 6.26 115.24 247 256.0 7230 32861
REL] 21.42 6255 21248 5868 433.91 121.2 13830 3044 2926 11.08 167.56 4150 €01.47 16273 764.20
1982 214,32 7510 188,93 8785 401.25 142.95 12041 4143 2555 17 145.95 5122 54721 106.17 743.38
18483 199.13 8348 17525 7549 37438 158.87 12157 5026 2408 1218 145.65 8242 520.08 2139 741.42
1984 203.05 9883 183.E8 B9.16 386,11 187.79 12206 6027 26.40 1457 148.46 74.84 53517 262,63 797.80
1985 18453 8659 169,31 7441 353,84 161,00 1158 4795 2620 1.02 142.16 897 496.00 219.97 ns597
1986 95.33 60.99 84,49 53,34 1749.82 114.33 6201 3584 13.36 g.12 537 45.08 25519 159.39 415,58
1987 112.26 4843 100,07 43,06 212.33 a1.49 68,04 2553 15.83 734 8347 Jsa7 2568.30 128.36 424,66
TOTAL| 137111 558,60 1,112.20 461,99 248331 1,02059 B44.18 3903 18019 8332 1,024.37 40235 3,507.88 142294 493082

* Severance laxes were not collsctad on 1980 mineral production dua to changos In the way severance taxes wera paid,

' The Siala raceivas hess laxes batwaen July 1 of tha calendar year of produciion and Juna 30 of tha next calondar year.

2 Stale and Fedoral royalties are paid on a calendar year basis.

and 1985 for gas. The oil and gas industry in the State
has contributed very substantially to Wyoming’s reve-
nue. Taxes and royalties paid on production during the
first eight years of the decade (1980-1987) amounted to
$3.5 hillion for oil and $1.4 billion for natural gas.

In fiscal year 1987 (July 1, 1986-June 30, 1987), the
oil and gas industry paid almost 38 percent of all prop-
erty taxes levied in Wyoming ($271.1 million) and over
65 percent of the property tax paid by all mineral indus-
tries. In fiscal year 1987, the industry also paid $137.8

million in severance taxes, which was about 53 percent
of all severance taxes paid by Wyoming's mineral indus-
tries. Royalties from production on State land were
$24.5 million and Wyoming’s 50 percent share of Fed-
eral royalties on production was $111.5 million. Over
$400 million was spent by the o1l and gas industry in
Wyoming during 1987 on drilling projects and the in-
dustry employed 15,000 people with an annual payroll
over $375 million (Petroleum Association of Wyoming,
1988).

Summary and forecast

The collapse of the price of oil, coupled with surplus
gas supplies, reduced drilling to pre-World War II lev-
els in the United States and Wyoming during 1986,
1987, and 1988. Consequently, with the exception of
1984 and 1987, the rig count has shown a steady de-
crease since 1981 (Figure 17). Preliminary figures
show that evenfewer wells were completed in 1988 than
in 1987. With OPEC seemingly content to maintain
what they perceive as their share of the market by pro-
ducing enough oil to keep prices relatively low, crude
prices will probably be in the $15 to $20 range for at
least the rest of the decade. Even lower crude prices are
possible if OPEC is unable to prevent cheating on pro-
duction quotas by its members. Natural gas prices will
probably not get above $2.50 per MCF in this decade be-
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cause of the current surplus. With this scenario for oil
and gas prices, drilling in Wyoming will not increase
enough in the next few years to keep crude oil produc-
tion from declining. Natural gas production in Wyo-
ming is capable of very large increases; however, with
low prices and surplus supplies, production gains will
be held to a minimum unless new markets like those in
southern California are developed. Construction of a
major pipeline to California would stimulate a tremen-
dous increase in gas exploration in the State, especially
in the Greater Green River Basin, where the majority of
Wyoming’s undeveloped gas supplies are located.

The most promising method for keeping oil produe-
tion declines to a minimum is tertiary recovery. Around
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Figure 17. Weekly average Wyoming rig count, calendar years 1980-
1988 (data from Huges Rig Count, in Oil and Gas Journals, 1980-
1988).

50 percent (10 billion barrels) of the discovered original
oil in place in Wyoming is considered immobile oil and
can only be recovered with tertiary techniques. Terti-
ary projects in Wyoming involving gas injection (mainly
carbon dioxide) that have already started (Wertz and
Buck Draw Fields) or are planned for the near future
(Lost Soldier, Elk Basin, Little Buffalo Basin, Beaver
Creek, and Salt Creek Fields) could add as much as 250
million barrels to State production totals over the next
20 years. Production of most of the remaining immobile
oil will probably have to wait until prices recover to at
least $30 per barrel and for the development of technol-
ogy that will mobilize more than 5 to 8 percent of the es-
timated 10 billion barrels of discovered immobile oil in
Wyoming reservoirs.

Secondary recovery will continue to add significant
amounts of oil to Wyoming’s production total and should
contribute around 50 percent to total production in the
future. Old large fields will continue waterflood opera-
tions and newer discoveries will begin waterflood op-
erations as primary production declines.
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