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COAL, OIL AND GAS, AND INDUSTRIAL AND METALLIC
MINERALS INDUSTRIES IN VIRGINIA, 1988-1989

Palmer C. Sweet

INTRODUCTION

The total value of mineral production in Virginiain 1988
was2.12- billion dollars (Table 1). About 1.58-billion dollars
resulted from coal sales and about 42-million dollars were
from the sale of petroleum and natural gas. The remaining
498-million dollars were from production of industrial rocks
and minerals (Table 2). This represents an increase of more
than 111-million dollars (about 5.5%) for 1988, when com-
pared with 1987 statistics. Crushed stone production was up
more than 9 percent and coal production was up almost 2
percent. On the decline were natural gas, 4.5 percent, and
clays, which were down more than 10 percent from the
previous year.

The number of producers, amount of production, and
number of processing plants remained stable during the year
for cement, feldspar, gem stones, gypsum, industrial sand,
iron-oxide pigments, kyanite, ornamental aggregate, sand
and gravel, and vermiculite.

The total value of Virginia’s mineral production in 1989
was 2.18- billion dollars (Table 3): '1.62-billion dollars from
coal and almost 40- million dollars from petroleum and
natural gas. The remaining 520.1- million dollars of nonfuel
production were from a variety of industrial rocks and min-
erals (Table 4). The leading increase in nonfuel mineral pro-
duction (25-million dollars; 5.1 %) was in lime production
(14 % over 1988) and crushed stone (6 % over 1988).

Virginia led the nation in the production of kyanite, was
the only producer of feldspar, marketed as *“Virginia aplite,”
and was one of three states mining vermiculitc. Several
mineral commodities - lithium carbonate, magnetite, manga-
nese, mica, perlite, and phosphate rock were imported for
processing.

1988
COAL!

A record 46,364,647 short tons (Table 1) of coal were
produced from the southwest Virginia coalfields in Buchanan,
Dickenson, Lee, Russell, Scott, Tazewell, and Wise Counties
from approximately 543 surface and underground mines.
Tables 5 through 7 provide production data by county and
coal bed, and employment statistics. Table 8 provides coal
mine fatal- accident data. The majority of the bituminous
coal from the southwest fields was produced from the Poca-
hontas No. 3 coal bed. Included in this production total are
5553 short tons of semi-anthracite coal produced from two
additional surface mines in the Valley Coal field, Montgom-
ery County.

Coal from Virginia is used for metallurgical purposes,
electrical power generation (steam coal), industrial purposes,
and residential heating. A large percentage of Virginia coal
is contracted for export to overseas markets. The coal is
exported through the ports in the Hampton Roads area in
Virginia and at Wilmington in North Carolina.

Table 1. Mineral production in Virginia, 1988!

Value
Mineral Commodity Quantity (thousands)
Clays—thousand short tons— 1,113 $ 6,614
Coal (bituminous)® ($34/ton}—do— 46,365 1,576,398
Gem stones: NA 20
Lime thousand short tons—— 741 33,875
Natural Gas? ($2.23/1000 cu. ft.)
-—million cubic feet—— 18,683 41,663
Petroleum (crude)? ($13.95/Bbl.)
—42-gallon barrels—— 24,952 348
Sand and gravel
—thousand short tons— 12,551 48,100
Stone:
Crushed do 66,000 326,700
Dimension —do 10 2,900
Combined value of cement, clay
(fuller’s earth), feldspar, gypsum,
industrial sand and gravel, iron-oxide
pigments((crude), kyanite, sulfur,
vermiculite XX 81,830
Total XX $2,118,448

NA Notavailable. XX Not applicable.

1 Production as measured by mine shipments, sales, or mar-
ketable production (including consumption by producers) -
from U.S. Bureau of Mines.

2 Virginia Department of Mines, Minerals and Energy

OIL AND GAS?

Crude oil production totaled 24,952 barrels in 1988,a46
percent increase over the 1987 production of 17,141 barrels.
Production was by 12 companies from 54 wells in three fields
(Ben Hur, Rose Hill, and Roaring Fork) (Table 9). The
average price paid by refineries for Virginia oil in 1988 was
13.95 dollars per barrel.

! Information supplied by Division of Mines, 219 Wood Avenue, Big Stone Gap, Virginia 24219.
% Information supplied by Division of Gas and Oil, P. O. Box 1416, Abingdon, Virginia 24210.
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Table 3. Mineral production in Virginia, 1989 (prelimi-
nary).

Value
Mineral Commodity Quantity  (thousands)
Clays——thousand short tons 1,038  $ 6,031
Coal (bituminous)? ($37/ton)—do— 43,855 1,622,644
Gem stones NA 20
Lime thousand short tons—— 807 38,740
Natural Gas? ($2.19/1000 cu. ft.)
— million cubic feet ——— 17,935 39,278
Petroleum (crude)? ($18.17/Bbl.)
—- 42-gallon barrels — 21,271 386
Sand and gravel
—thousand short tons—— 12,500 48,100
Stone:
Crushed do 66,300 344,800
Dimension short tons———— 8,548 2,898
Combined value of cement, clay
(fuller’s earth), feldspar, gypsum,
industrial sand and gravel, iron-oxide
pigments (crude), kyanite, sulfur,
vermiculite XX 79,494
Total XX  $2,182391

NA Notavailable. XX Not applicable.

! Production as measured by mine shipments, sales, or mar-
ketable production (including consumption by producers) -
from U.S. Bureau of Mines.

% Virginia Department of Mines, Minerals and Energy

Natural gas production in 1988 was 18,682,530 Mcf (one
Mcf equals 1000 cubic feet) from 728 wells in Buchanan,
Dickenson, Russell, Scott, Tazewell, Washington, and Wise
Counties (Table 10). Thisreflects a decline of 4 percent from
the 1987 record production of 19,520,312 Mcf. The average
price paid to Virginia’s 18 natural gas producers in 1988 was
2.23 dollars per Mcf.,

DRILLING ACTIVITY

In 1988, a total of 45 wells were drilled in Virginia; this
represents a 12 percent decrease from the 51 wells drilled in
1987. The total footage drilled in 1987 was 213,527 (Table
11). Theaverage depth for the 14 exploratory wells was4322
feetand the average depth for the 31 developmental wells was
4963 feet. Eight of the exploratory wells were completed as
producers, and 30 of the developmental wells were success-
ful. Thirty-seven wells were completed as gas wells, and one
was completed as an oil well (LE-162). Tables 12 through 14
provide data on company delivery of gas to pipelines, re-
serves of gas, and 1988 well-completion data.

BUCHANAN COUNTY

Ashland Exploration drilled three developmental wells
in the Glick field. Total footage drilled for the three success-
ful wells was 14,007.

DICKENSON COUNTY

EREX, Inc. drilled 17 successful developmental wells in
the Nora field. Total footage drilled was 83,333. One
exploratory well was abandoned after the drill string was lost
in the hole at a depth of 2691 feet.

There were two exploratory wells drilled to the Lower
Pennsylvanian-age coal seams in the Nora field. The wells
were completed in the deep unminable coal secams that
underlie this area. Total footage drilled for both wells was
4884. After the wells were stimulated, pumps were installed
to de-water the coal seam. Based on the data from these three
wells, coal-bed methane development appears to have poten-
tial in the coal bearing regions of Virginia. Thisresource may
make a significant contribution to Virginia’s energy develop-
ment.

LEE COUNTY

Penn Virginia Resources expanded its exploration in the
Rose Hill district of Lee County. A five-well program
resulted in one oil well, two gas wells, and two dry holes.
Total footage drilled was 19,347.

PULASKI COUNTY

Valley Basin Gas Association continued to explore the
coal-bed methane potential of the “Valley Coal beds” near
Radford, Virginia. The two wells drilled totaled 9500 feet
and were abandoned after evaluation.

SCOTT COUNTY

Penn Virginia Resources drilled four developmental
wellsand one exploratory well in the Scott County portion of
the Early Grove field. Of the four developmental wells, three
were successfully completed and one was a dry hole. Total
footage drilled for the developmental wells, including the dry
hole, was 17,025. The exploratory well reached a depth of
6300 feet and was plugged after evaluation.

WASHINGTON COUNTY

One successful developmental well was drilled in the
‘Washington County section of the Early Grove field by Penn
Virginia Resources. Total depth of this well was 4519 feet.
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Table 8. Fatal accidents in coal mines, 1988. Table 10. Natural gas production by company in each county,
1988.
TOTAL eeeertrereeenrereresess e csssemesessesescnsnseseseseonensssnses 5
Number Volume
Age: County Company of Wells Produced (Mcf)
2010 30 .vceeierrreereieninennsesresenssersnsesnssestessesssssasns st sasresens 3
31040 careerreereesesnsresecee et eseseseeme e eaessasssserenes 0 BUCHANAN
A1 10 00 .uorrereeearcrreeenreereseonsnsanessesissssestesassnssresonssasssnen 2 Ashland Exploration 44 588,129
Total Years Mining Experience: Berea Oil & Gas 2 61,223
0 10 ONE YEAT ...cuvvverrerececeriiisnciese st sesresnscssss s ssasssesssnns 1 Cabot Oil & Gas 1 12,286
ONE L0 LEN YEATS ...covererurerrrerevesessessesssassessnesessssessonsasnns 2 Cities Service (Oxy) 1 23,002
Ten years AN OVET ........cccecerrereeenresnesesneseesrsssnesasenoncass 2 Columbia Gas 98 1,882,439
Cause: NRM 6 54,640
Rock Fall (Outside) ......c.coveveeenienensreerreseescseseraesasersssecssess 0 P&S 6 29,868
ROOF Fall ...ttt 3 Panther Creek Ltd. 2 15,241
HaUlage ....oveveeveereierreerrnncnetmestssitssintsssssiesestsssasessasens 0 Peake Operating 1 55,681
Gasoling IZNItion .........c.ecceceerereeeereeresenrereenesessesesseoneneenes 0 Total 161 2,722,509
EIECIHCAL ..c.vcerreerernrcecnenrsnseesssesssissssesssecssssosssssssassssnssesens 0 DICKENSON
EXPLOSION ..uceuvererenreeerenrenneeensssnsonesesnsonessssonaesessassssssssses 0 ANR Production 2 8,752
MACHINETY ..ocetieierriereneiesereneeeseeeserssereesessesessersssssessasass 2 Columbia Gas 32 771,150
Occupation: W. E. Elliott 2 36,439
BEINAN ....vovoeveeeerecreerrrresessessesssesnsseseessasassesencssseenenn 0 EREX 295 8,659,954
Continuous Miner OPErator .......ccccucveeeeeeercrsnsassessnssessocess 0 Pine Mountain 9 75,285
Continuous Miner Operator - Helper ........cooeveeeveverecnnnne 1 Total 340 9,551,580
Cutting Machine ..........coceceeveereeeeeeeeerennrcereneesenessecsessonsns 0 RUSSELL
Erection WOTKET ....cc.ceveereereennrnrinressrenescsccesenssesssssnssesesaans 0 Pine Mountain 1 20,255
General LabOrer .......cocvvernvecenesesesnssescsnsissssssesisssecssscases 0 SCOTT
Heavy Equipment OPerator ........ccecceeveeereeecencesececsrasennens 1 Penn Virginia Res. 12 367,256
Longwall Jack Machine Operator ..........ccocceeinninnenecnenne 0 TAZEWELL
Longwall JACK SEUET ......ccovvveeverrrerrrrcrrreeevrenensecennonensonnas 1 Columbia Gas 6 187,660
Mine/Section FOrEman ...........cereevemeerennrmeneeneneesencascsssnces 0 Consol Ray 14 225,230
ROOE BOMET ....ceeeeerrnrerecssemrseessssssessssessessssssissssosseses 1 R&B Petroleum 2 34,156
ROOf Bolter - HElPer ......cccvecrvrrenvesecrrnceennernsrenseesesaesnees 1 Scott Oil & Gas 2 48,196
CNGD 1 4,308
Total 25 499,550
Table 9. Oil production by field and company, 1988. WASHINGTON
Producing Wells Penn VirginiaRes. 6 40,277
Field Company Number Bbls. WISE
ANR 165 4,969,846
BEN HUR EREX 18 511,257
APACO Petroleum 5 1,787.68 Total 183 5.481.,103
Ben Hur 5 1,830.00
Eastern States 2 2,905.00 TOTAL 728 18,682,530
Mountain Empire 1 25.00
Penn Virginia Resources 2 1,143.85
Raintree 3 299.00
Southern Exploration 1 1,469.01 Table 11. Gas wells and footage drilled, 1988.
Stonewall Gas 1 197.00
Witt Oil & Gas 1 408.00 Exploratory  Development Total
County No. Footage No. Footage Footage Drilled
ROARING FORK
ANR Production 26 2435.74 Buchanan 0 0 3 14,007 14,007
Dickenson 3 7,575 17 83,333 90,908
ROSE HILL Lee 5 19347 O 0 19,347
Eastern States 1 134.00 Pulaski 2 9500 O 0 9,500
Penn Virginia Resources 2 9,244.52 Scott 1 6300 4 17,025 23,325
Pride Oil 1 1,857.44 Washington 0 0 1 4,519 4,519
Sovereign 1 306.83 Wise 3 11783 6 34,138 51921
Stonewall Gas 2 909.00

Totals 14 60,505 31 153,022 213,527
TOTALS 54 24,952.07
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Table 12. Natural gas delivery to pipelines, 1988 (gas in
Mcf).

QUARTERS
Company First  Second Third Fourth Total
Columbia Natural Resources 2,475,304 2,337,638 1,550,169 1,656,528 8019939
Consolidated Gas Supply 216765 172936 184,694 183198 757,593
East Tom. Natural Gas Co. 3014809 2112027 1888367 2,631,772 9,646.975
TOTAL 5706878 4622601 3623230 4471798 18,424,507

Table 13. Reported estimated reserves of natural gas.

PRODUCING WELLS SHUT-IN WELLS TOTAL
Remaining Remaining Remaining
Reserves Reserves Reserves

County Number (Mcf) Number (Mcf) Number (Mcf)

Buchanan 161 34,685211 15
Dickenson 340 72,114,554 11

1,560,000 176 36,245,211
3,113,789 351 75,228,343

Lee 14 1,443,558 14 1,443,558
Russell 1 64,325 1 100,000 2 164,325
Scott 12 2481,197 5 414000 17 2,895,197
Tazewell 25 2,043,597 25 2,043,597
Washington 6 296943 2 310,119 8 607,062
Wise 183 67,041,008 20 3,356,000 203 70,397,008

TOTAL 728 178,726,835 68 10,297,466 796 189,024,301

WISE COUNTY

ANR Production Co. drilled one successful develop-
mental well in the Coeburn field. Total depth was 5040 feet.

EREX, Inc. drilled two successful developmental wells
in the Coeburn field. Total footage drilled was 10,952 feet.

Amvest Oil and Gas began an exploration program in a
new field near Wise, Virginia. There were three successful
wildcats and three successful off-set wells drilled in 1988.
Totalfootage drilled was 17,783 for the exploratory wellsand
18,146 for the developmental wells.

PIPELINE CONSTRUCTION

In Buchanan County, Columbia Gas Corp. constructed a
feeder line of 125 feet of two-inch and 225 feet of four-inch
diameter pipe to connect one well to its existing pipeline.

In Dickenson County, EREX, Inc. constructed 24,351
feet of two-inch, 1325 feet of three-inch, 3799 feet of four-
inch and 1182 feet of twelve-inch diameter pipe to connect 20
wells within the Nora field.

Penn Virginia Resources added 8228 feet of four-inch
and 2980 feet of two-inch pipe in Scott County with 1500 feet
of two-inch pipe added in Washington County to connect
three wells to its existing system in the Early Grove field.

In Wise County, ANR Production Co. constructed
148,125 feet of six-inch, 926 feet of eight-inch, and 2924 feet
of four-inch diameter pipe to connect four wells in the High

Knob field to its present system. In addition, 25,480 feet of
pipeline constructed of two-inch diameter plastic pipe was
laid to conduct a deliverability test for four ANR Production
Co. wells that are near the Nora field.

EREX, Inc. laid 36,494 feet of four-inch, 11,317 fect of
three-inch, and 5364 feet of two-inch diameter pipe to con-
nect the six wells in the Coeburn field to its present pipeline
system.

INDUSTRIAL AND METALLIC COMMODITIES
CEMENT

Three companies, one each in Warren and Botetourt
Counties and in the City of Chesapeake, produce cement in
Virginia. Riverton Corporation in Warren County produces
masonry cementat their plantnorth of Front Royal (Figure 1).
There, crushed limestone (Edinburg Formation) is calcined,
hydrated, and mixed with portland cement from out-of-state
sources. Sales are made tobuilding supply dealers in Virginia
and surrounding states. Roanoke Cement Company operates
a plant in western Botetourt County. The facility manufac-
tures portland cement from locally mined limestone and shale
and iron scale from Roanoke Electric Steel Company. Burned
calcium and iron aluminate clinker is manufactured in five
coal-fired kilns and ground into cement. Three-fourths of the
cement is sold to ready-mix companies. LaFarge Calcium
Aluminate, Inc. operates a cement manufacturing plant in the
City of Chesapeake. Cementclinker isimported, ground, and
made into six types of calcium aluminate cement at the
facility. The advantages of this cement include rapid harden-
ing, resistance to wear and corrosion, and the capacity to be
used under a wide range of temperatures.

Figure 1. Bagging plant for masonry cement at Riverton
Corporation, Riverton, Warren County.

CLAY MATERIALS

Residual and transported clay, weathered phyllite and
schist, and shale are used as raw material to produce almost
one-half billion bricks in Virginia annually when all the
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Table 12. Natural gas delivery to pipelines, 1988 (gas in
Mcf).

QUARTERS
Company First Second Third Fourth Total
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Consolidated Gas Supply 216765 17293 184,694 183,198 757,593
East Tem. Natural Gas Co. 3,014,809 2,112,027 1,888,367 2631772 9,646,975
TOTAL ST06878 4622601 3623230 4,471,798 18,424,507

Table 13. Reported estimated reserves of natural gas.

PRODUCING WELLS SHUT-IN WELLS TOTAL

Remaining Remaining Remaining

Reserves Reserves Reserves

County Number (Mcf) Number (Mcf) Number (Mcf)
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Tazewell 25 2,043,597 25 2,043,597
Washington 6 296943 2 310,119 8 607,062
Wise 183 67,041,008 20 3,356,000 203 70,397,008

TOTAL 728 178,726,835 68 10,297,466 796 189,024,301

WISE COUNTY
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There, crushed limestone (Edinburg Formation) is calcined,
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sources. Sales are made tobuilding supply dealersin Virginia
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and iron scale from Roanoke Electric Steel Company. Burned
calcium and iron aluminate clinker is manufactured in five
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made into six types of calcium aluminate cement at the
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ing, resistance to wear and corrosion, and the capacity to be
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Figure 1. Bagging plant for masonry cement at Riverton
Corporation, Riverton, Warren County.
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schist, and shale are used as raw material to produce almost
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plants are operating at full capacity. The clay-material
industry in the western part of the state mines Paleozoic-age
shale, with the primary end product being face brick. Face-
brick producers in the central-to-eastern part of Virginia mine
Triassic-age shale and clay residuum in Orange and Prince
William Counties and Precambrian-age schist and residual
and transported clay in Amherst, Brunswick, Chesterfield,
Greensville, and Henrico Counties.

Lightweight aggregate is produced in Botetourt, Buck-
ingham, and Pittsylvania Counties. Weblite Corporation in
Botetourt County mines shale from the Rome Formation to
produce lightweight aggregate by the sintering process, using
semi-anthracite waste coal from Montgomery County to fire
the kilns. They utilize about 100 tons of coal per day to yield
a lightweight-product having a weight as low as 31 1b/fe® for
particle sizes of 5/16 to 3/4 inches. Solite Corporation in
northern Buckingham County uses the Arvonia Slate to
produce lightweight aggregate. Triassic-age shale is used by
Virginia Solite Company southwest of Danville, Pittsylvania
County, to obtain a similar product.

Clay from the Cold Spring kaolin deposit in southeastern
Augusta County is utilized intermittently by James River
Limestone Company, Inc. to mix with crushed dolomite at
their operation near Buchanan, Botetourt County to produce
various grades of filler material and as an ingredient in white
cement.

Bennett Mineral Company in the Walkerton areaof King
and Queen County in eastern Virginia mines and processes
montmorillonite clay to produce an industrial and sanitary
absorbent. The facility uses wood wastes as a plant fuel to dry
the clay in a rotary kiln,

FELDSPAR

The Feldspar Corporation operates a mine and plant near
Montpelier in Hanover County in east-central Virginia and
produces a material marketed as “Virginia aplite,” which is
sold to the glass industry. The “aplite” improves the work-
ability of the molten glass and imparts a chemical stability to
the finished glassware. Feldspar is mined from medium- to
coarse-grained meta-anorthosite by open pit methods. The
rock is trucked to the plant adjacent to the mine for crushing,
grinding, classifying, and drying (Figure 2). After this
processing, the aplite is stored in silos. Clay minerals are
removed by gravity concentration. The heavy minerals in the
feldspar (ilmenite, rutile, and sphene) are removed by elec-
trostatic processing and magnets. These minerals were stock-
piled until the early 1980s but are currently being placed in
settling ponds. The processed feldspar is shipped by truck
and rail to markets in New Jersey, Pennsylvania, Ohio, and
Indiana.

Clay and silt, with a high percentage of kaolinite and
mica, has accumulated in settling ponds. This “tailings”
waste material was evaluated in the mid-1960s and was found
to be suitable for use in face brick and drain tile; the material
fires dark brown to gray. Fines may have potential as a flux
material for the brick industry. About 75,000 to 100,000 tons
of this material are added to scttling ponds per year.

Feldspar in Amherst County is marketed as aggregate by

the W. W. Boxley Company, Blue Ridge Stone Corporation,
Piney River Quarry. The fines that result from the crushing
of feldspar are stockpiled. Feldspar has been mined from
several pegmatite bodies in the Piedmont province in the past,
including those in Amelia and Bedford Counties.

Figure 2. Processing plant for glass-grade feldspar at The
Feldspar Corporation, Montpelier, Hanover County.

GEM STONES

Mines and collectors in Virginia generated an estimated
value of $20,000 of natural gem stones in 1988. The More-
ficld pegmatite in Amelia County is open to the public for col-
lecting on a fee basis by Piedmont Mining Company; the
company also mines and sells “hand picked” mica. Blue-
green amazonstone, beryl, topaz, tantalite, tourmaline, and
zircon are some of the minerals found in the pegmatite.
Hopkins Enterprises opened a fee basis collecting operation
in Patrick County in southern Virginia. Staurolite crystals
(fairystone crosses) are the main interest of collectors at this
site.

GYPSUM

U.S. Gypsum Company operates a mine and plant in the
southwestern part of the state and a processing plant in
Norfolk. The underground mine is located at Locust Cove,
Smyth County. The Locust Cove mine is a slope-entry,
multilevel operation. Isolated masses of gypsum in the
Maccrady Formation are mined by a modified stoping sys-
tem. The gypsum is trucked to their processing plant located
at Plasterco, near Saltville, in adjacent Washington County.
The Plasterco plant manufactures wallboard that is used in
construction.

The Norfolk plant processes crude gypsum from Nova
Scotia to produce wallboard and other gypsum-based prod-
ucts. The plantalso produces a fertilizer (land plaster) for the
peanut industry. The Norfolk facility receives a few ship-
ments of anhydrite from Nova Scotia for sale to cement
manufacturers. The anhydrite is used as a source of sulfur in
producing cement clinker.
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trostatic processing and magnets. These minerals were stock-
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settling ponds. The processed feldspar is shipped by truck
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to be suitable for use in face brick and drain tile; the material
fires dark brown to gray. Fines may have potential as a flux
material for the brick industry. About 75,000 to 100,000 tons
of this material are added to settling ponds per year.

Feldspar in Amherst County is marketed as aggregate by

the W. W. Boxley Company, Blue Ridge Stone Corporation,
Piney River Quarry. The fines that result from the crushing
of feldspar are stockpiled. Feldspar has been mined from
several pegmatite bodies in the Piedmont province in the past,
including those in Amelia and Bedford Counties.

Figure 2. Processing plant for glass-grade feldspar at The
Feldspar Corporation, Montpelier, Hanover County.

GEM STONES

Mines and collectors in Virginia generated an estimated
value of $20,000 of natural gem stones in 1988. The More-
field pegmatite in Amelia County is open to the public for col-
lecting on a fee basis by Piedmont Mining Company; the
company also mines and sells “hand picked” mica. Blue-
green amazonstone, beryl, topaz, tantalite, tourmaline, and
zircon are some of the minerals found in the pegmatite.
Hopkins Enterprises opened a fee basis collecting operation
in Patrick County in southern Virginia. Staurolite crystals
(fairystone crosses) are the main interest of collectors at this
site.

GYPSUM

U.S. Gypsum Company operates a mine and plant in the
southwestern part of the state and a processing plant in
Norfolk. The underground mine is located at Locust Cove,
Smyth County. The Locust Cove mine is a slope-entry,
multilevel operation. Isolated masses of gypsum in the
Maccrady Formation are mined by a modified stoping sys-
tem. The gypsum is trucked to their processing plant located
at Plasterco, near Saltville, in adjacent Washington County.
The Plasterco plant manufactures wallboard that is used in
construction.

The Norfolk plant processes crude gypsum from Nova
Scotia to produce wallboard and other gypsum-based prod-
ucts. The plantalso produces a fertilizer (1and plaster) for the
peanut industry. The Norfolk facility receives a few ship-
ments of anhydrite from Nova Scotia for sale to cement
manufacturers. The anhydrite is used as a source of sulfur in
producing cement clinker.
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IRON-OXIDE PIGMENTS

Virginia is one of four states that produce natural iron-
oxide pigments. Hoover Color Corporation inPulaski County
produces ocher, umber, and sienna. The company is the only
operation in the United States producing sienna. Raw mate-
rials are mined by open pit methods from deposits near the
contact of the Erwin Formation with the overlying Shady
Dolomite. Deposits, which may be associated with Cam-
brian-age gossans, are concentrated in pockets with insoluble
clay and iron oxide. Some iron is also concentrated by
precipitation from groundwater. The raw material is trucked
to the company plant at Hiwassee where it is pulverized,
dried, ground, air separated, blended, and packaged prior to
shipping. The finished product, used as a coloring agent in a
variety of products, is shipped throughout the United States
and to Canada and Mexico. Virginia Earth Pigments Com-
pany mines a small quantity of iron oxide from the Brubaker
No. 1 mine in southeastern Wythe County. The majority of
this material is sold to Hoover Color Corporation.

Blue Ridge Talc Company, Inc. imports crude iron-
oxide pigments from a supplier near the Great Lakes. The
pigments are ground and calcined for use in paints and
fertilizers and for cement and mortar coloring. Their markets
are both domestic and foreign.

KYANITE

Kyanite, an aluminum silicate, was first produced in
Prince Edward County in the 1920s. Since September, 1986,
Virginia is the only state producing kyanite. The majority of
the world’s kyanite is produced by Kyanite Mining Corpora-
tion from their deposit in Buckingham County. The company
produces a concentrate grade with a maximum of 61.8 per-
cent alumina and a minimum iron content of 0.16 percent.
Calcined kyanite is converted to mullite at temperatures
greater than 3000 degrees Fahrenheit. The mullite is a super-
duty refractory with apyrometric cone equivalent of 36 to 37.
Products, which are sold in 35, 48, 100, 200, and 325 mesh
sizes, are used in the refractory, ceramic, glass, metallurgical,
and foundry industries. Mullite aids ceramics and glass to
resist cracking, warping, slagging, and deforming from high
temperatures. *

Kyanite Mining Corporation operates two surface mines
and processing plants in central Buckingham County, one at
Willis Mountain and one at East Ridge (Figure 3). Kyanite-
bearing quartzite is quarried from open pits, run through
primary crushers, a log washer to remove clay, and onto the
classifiers to remove kyanite. The material then passes
through a rod mill which reduces it to a minus 35-mesh size,
and then through froth flotation cells where the kyanite is
skimmed off. The kyanite is de-watered and dried; the high
temperature of the drier converts the sulfide minerals that are
present in the quartzite to oxides. Pyrite is converted to
ferrous iron oxide (Fe,O,) or magnetite, which is then re-
moved by magnetic separators and stockpiled.

The Willis Mountain plant processes the raw kyanite
which is then trucked to the East Ridge facility for calcining.
Mullite is ground and bagged at the company’s Dillwyn Plant

and raw kyanite is ground and bagged at Willis Mountain.

Approximately 40 percent of the production is shipped
through the ports in the Hampton Roads area to customers
worldwide. The company also markets a by-product sand
obtained from the processing of kyanite. It is sold for golf
course, masonry, and concrete sand and for other applica-
tions.

Figure 3. View from southwest side of Willis Mountain, site
of a Kyanite Mining Corporation quarry and plant, Bucking-
ham County.

LIME

Virginia’s lime industry is located in Frederick, Giles,
Shenandoah, and Warren Counties. Production in 1988 was
741,000 short tons valued at almost 34-million dollars. In
northwestern Virginia, two companies, W. S. Frey Company,
Inc. and Chemstone Corporation quarry and calcine the high-
calcium New Market Limestone; Riverton Corporation in
Warren County quarries and calcines limestone from the
Edinburg Formation (Figure 4). Shenvalley Lime Corpora-
tion in Stephens City, Frederick County purchases quicklime
and produces a hydrated lime. Two companies in western
Giles County (APG Lime Corporation and Virginia Lime
Company) operate underground mines in the Five Oaks
Limestone. Both companies calcine the Five Oaks Lime-
stone inrotary kilns. Principal sales are to the paper and steel
industries.

The paper industry uses lime for regeneration of sodium
hydroxide and for the neutralization of sulfate water. Lime is
used in iron furnaces to remove impurities and to purify
water. During the last few years, lime has been used to
neutralize acid mine water. It is used also for mason’s lime,
sewage treatment, and agricultural purposes.

LITHIUM

Cyprus Foote Mineral Company processes lithium car-
bonate from brines in Nevada with calcium hydroxide from
various sources to produce lithium hydroxide at their Sun-
bright plant in Scott County. Lithium hydroxide is used in
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IRON-OXIDE PIGMENTS
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Figure 4. High-calcium lime is produced from a coal-fired
rotary kiln at W.S. Frey Company, Inc., Clearbrook, Freder-
ick County.

multipurpose grease. In the past, limestone from an under-
ground mine at the Sunbright site was utilized in the manufac-
turing process and a calcium carbonate precipitate was formed
asa waste product. This material remains on the site and may
have a potential use. The approximate analysis of the mate-
rial is 43 to 50 percent CaCO,, 3 to 6 percent Ca(OH),, and 40
to 48 percent H,0.

MAGNETITE

Reiss Viking Corporation in Tazewell County processes
out-of-state magnetite for use in cleaning coal. The magnetite
is obtained from New York, with minor amounts being
imported. Magnetite is dried, ground in aball mill, classified,
and graded by percentage of material passing a 325- mesh
sieve; grades produced are 40, 70, 90, 96.5, and 99. The
magnetite is marketed in Virginia and Kentucky. In the coal
cleaning process, magnetite is mixed with water to form a
heavy-media slurry into which raw coal is fed. The heavier
impurities sink with the magnetite whereas the lighter coal
floats and is recovered. About two pounds of magnetite are
used for every ton of coal that is cleaned.

MANGANESE

Eveready Battery Company, Inc. operates a manganese
processing facility in the City of Newport News. Manganese
ore, imported from Mexico and Africa, is dried, crushed,
ground, and shipped to other company facilities for use in the
manufacture of batteries.

MICA

Asheville Mica Company and an affiliate, Mica Com-

pany of Canada, process mica at facilities in Newport News.
The crude mica is imported from Madagascar and India.
Asheville Mica Company produces fabricated plate-mica;
Mica Company of Canada uses splittings from the Asheville
operations to produce reconstituted plate-mica. Mica has
been produced in the past from pegmatite bodies in several
counties in Virginia, including Amelia, Henry, and Pow-
hatan. Mica is mined and “hand picked” in Amelia County by
Piedmont Mining Company.

ORNAMENTAL AGGREGATE

Dolomite and quartzite from Botetourt and Rockbridge
Counties are marketed as exposed-aggregate materials. Rock
materials, such as black limestone (Edinburg Formation)
from the Valley and Ridge province and greenstone from the
Piedmont province, have been used for terrazzo in the past.
Exposaic Industries, Inc. in Spotsylvania County utilizes a
variety of rock materials for exposed panels, including green-
stone from Albemarle County and Triassic-age sandstone
from Culpeper County.

Several rock types have been utilized for ornamental
aggregate in past years. Vein quartz was quarried in Albe-
marle, Buckingham, Fauquier, Fluvanna, Greene, and Rap-
pahannock Counties, and quartz pebbles were extracted from
the flood plain along the Mattaponi River in Caroline County.

PERLITE

Manville Sales Corporation operates a plant at Wood-
stock in Shenandoah County to expand perlite (volcanic glass
with high water content and “onion-skin” appearance) ob-
tained from Grants, New Mexico. Expanded perlite is used
in the manufacture of roof insulation board, which is mar-
keted throughout the eastern United States.

PHOSPHATE ROCK

TexasGulf, Inc. ships phosphate rock from its Lee Creek
operation in North Carolina to Glade Spring, Washington
County. Itis then transported by truck to the TexasGulf plant
in Saltville, Smyth County. A coal-fired rotary kiln is used to
defluorinate the phosphate rock. The product is marketed as
a poultry and animal feed supplement in the southern and
midwestern states.

SAND AND GRAVEL
CONSTRUCTION

Construction sand and gravel producers accounted for
the majority of the 12.5-million short tons of material pro-
duced in 1988. Sand and gravel is extracted from river
terraces and dredged from the rivers of the major drainages in
central and eastern Virginia. Large tonnages of construction
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sand and gravel from an area southeast of Fredericksburg are
shipped by rail into the northern Virginia-Washington, D.C.
market area. A large portion of the production by Sadler
Materials Corporation and Tarmac Virginia, Inc., both lo-
cated near Richmond, is barged down the James River to the
Norfolk area. Shipments are also made by rail and truck to the
western part of the state. Construction sand (concrete and
masonry) is produced also from operations that crush and
process sandstone. Sayers Sand Company in Smyth County
produces construction sand from the Erwin Formation.

INDUSTRIAL SAND

J.C. Jones Sand Company at Virginia Beach produces
industrial sand for use in foundry-casting applications and as
a traction medium. Traction sand is produced also in Dick-
enson County by Howard L. Daniels Sand Company. Glass
sand is produced by Unimin Corporation near Gore, Freder-
ick County, from the Ridgeley Sandstone of Devonian age.
CED Process Minerals Inc., Gore, recrystallizes sand pur-
chased from U.S. Silica in a rotary kiln to produce cristobal-
ite. The product is marketed as a fine grit.

STONE
CRUSHED

Crushed limestone, dolomite, sandstone, quartzite, gran-
ite, gneiss, diabase, basalt, greenstone, amphibolite, slate,
“Virginia aplite,” and marble, valued at more than 326-
million dollars, were produced in Virginia in 1988. Virginia
was the fourth leading producer of crushed stone in 1988,
behind Pennsylvania, Florida, and Texas.

Limestone, dolomite, shale, and sandstone and quartzite
producers are located in the Valley and Ridge and Plateau
provinces in the western part of the state (Figures 5 and 6).
Principal end uses of these products are for roadstone, con-
crete aggregate, asphalt stone, and agricultural applications.
Mine safety dust (335,000 short tons in 1980) is produced in
southwest Virginia from limestone. The more recent produc-
tion figures for safety dusthave been combined with those for
acid-water treatment material in the stone production total
(Table 1 & 2). Safety dust is used in coal mines to prevent
explosions. The dust should contain less than 5 percent SiO,
and 100 percent should pass through 20 mesh, with 70 percent
passing through minus 200 mesh. Finely-ground dolomite
and limestone is marketed also by several operations for use
as a filler material.

Shale is excavated in Frederick and Rockingham Coun-
ties for use as local roadstone and fill material. Sandstone and
quartzite are quarried in Carroll, Culpeper, Pittsylvania,
Rockbridge, and Wythe Counties for the production of road-
stone, concrete aggregate, asphalt stone, and manufactured
fine aggregate.

Granite, gneiss, diabase, basalt, amphibolite, slate, and
marble are quarried in the central part of Virginia. Major uses
of these materials are for roadstone, asphalt stone, and con-
crete aggregate. Waste slate is crushed near Arvonia in

Buckingham County by Solite Corporation. Solite uses the
slate primarily for the production of lightweight aggregate.
Production of crushed slate, as a by-product of dimension
slate operations, increased as a result of local highway con-
struction. Appomattox Lime Company, Inc. mines marble
(Mt. Athos Formation) near Oakville in Appomattox County
for agricultural lime.

Figure 5. Limestone crushing plant at C.S. Mundy Quarries,
Inc., Broadway Plant, Rockingham County.

Figure 6. Crushed stone is produced from basalt, as shown in
this highwall at the Vulcan Materials Company, Sanders
Quarry, Warrenton, Fauquier County.

Fines produced at granite quarries in the southern part of
Virginia have been used as a low-grade fertilizer in central
Virginia (D. Via, personal communication). Chemical analy-
ses of granitic materials from Brunswick and Nottoway
Counties in the southern Piedmont province indicate K,0
(potash) percentages are greater than 10 percent. Potash
silicates (orthoclase feldspar) common in igneous and meta-
morphic rocks release potassium upon weathering.
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DIMENSION

Dimension stone production was valued at 2.9-million
dollarsin 1988. Slate, diabase, quartzite, and soapstone were
quarried in the Piedmont province; slate was the leading stone
type quarried, in terms of volume (cubic feet) and value.
LeSueur-Richmond Slate Corporation mines slate from two
quarries in the Arvonia area of Buckingham County (Figure
7). Arvonia slate production dates from the late 1700s when
slate was quarried for use as roofing tile for the State Capitol
inRichmond. Slate producers supply the building trade with
a variety of products ranging from material for exterior
applications, such as roofing tile and flooring, to interior uses
such as flooring, hearths, and sills. Diabase for use as
monumental stone is produced by Virginia Granite Company
in southern Culpeper County (Figure 8). Quartzite used as
flagging material was extracted from two quarries by Carter
Stone Company in Campbell County, south of Lynchburg,
and by Mower Quarries in Fauquier County, north of Warren-
ton. The New Alberene Stone Company, Inc. is quarrying
soapstone from a quarry at Alberene and expects to open a
new quarry in late 1989. Their products include soapstone
fireplaces, woodstoves, cooking ware, and other products of
solid soapstone.

Figure 7. Quarrying of dimension slate at LeSueur-Richmond
Slate Corporation, Arvonia, Buckingham County.

SULFUR

Elemental sulfur is recovered from hydrogen sulfide gas
by the Claus process during crude-oil refining by Amoco Oil
Company. The refinery is adjacent to the York River, near
Yorktown. Crude oil is heated in a furnace and fed under
pressure into a cylinder where it vaporizes, expands, and con-
denses into liquid. Hydrogen sulfide is produced and is
converted into elemental sulfur. About 50 short tons of sulfur
are produced per day and are marketed for use in fertilizer.

Figure 8. Diabase blocks for monumental stone, being
removed at Virginia Granite Corporation, Buena, Culpeper
County.

VERMICULITE

Virginia is one of three states in which vermiculite, a
hydrated magnesium-iron-aluminum silicate, is mined.
Virginia Vermiculite, Ltd. operates an open-pit mine and
processing facility near Boswells Tavern in Louisa County.
The vermiculite is mined with a backhoe and front-end loader
and transported by trucks to the adjacent plant where pieces
greater than four inches across areremoved. They are washed
and run through a rod mill to shear the vermiculite thin.
Biotite, feldspar, and other impurities are removed by wash-
ing overariffle table. The vermiculite is further concentrated
by flotation cells, dewatered, dried in a rotary kiln, and
screened to produce four basic sized products. Most of the
crude vermiculite is shipped by rail in unexfoliated form to
North Carolina, West Virginia, Ohio, and other eastern states.
Uses for the exfoliated material include packing, insulation,
lightweight aggregate, and potting material.
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1989
coAL?

A total of 43,855,231 short tons (Table 3) of coal were
produced from the southwest Virginia coalfields (Plate 1) in
Buchanan, Dickenson, Lee, Russell, Scott, Tazewell, and
Wise Counties from approximately 507 surface and under-
ground mines. The majority of the bituminous coal from the
southwest fields was produced from the Pocahontas No. 3
coal bed. Included in this production total are 5008 short tons
of semi-anthracite coal produced from two additional surface
mines in the Valley Coal field, Montgomery County. Tables
15 through 18 provide production data by county and coal
bed, employment statistics, and coal mine fatal-accident data.

OIL AND GAS*

Crude oil production totaled 21,271 barrels in 1989, a
decline of 15 percent from the 1988 production of 24,952
barrels. Production was by nine companies from 43 wells in
three fields (Plate, Table 19). The average price paid by
refineries for Virginia oilin 1989 was 18.17 dollars per barrel.

Natural gas production in 1989 was a total 0f 17,935,376
Mcf from 752 wells in Buchanan, Dickenson, Russell, Scott,
Tazewell, Washington, and Wise Counties (Table 20). This
wasa4 percentdecline from the 1988 productionof 18,682,530
Mcf. The average price paid to Virginia gas producers in
1989 was 2.19 dollars per Mcf.

DRILLING ACTIVITY

In 1989, a total of 40 wells (exploratory and develop-
mental) were drilled in Virginia. This represents an 11
percent decrease from the 45 wells drilled in 1988. The total
footage drilled in 1989 was 178,993 (Table 21). In 1989 the
average depth for three exploratory wells was 6337 feet and
4324 feet for the 37 developmental wells. Of the 40 wells
drilled during 1989, 36 were completed as producers and four
were dry holes. Table 22 provides 1989 well completion data.

BUCHANAN COUNTY

Edwards & Harding Petroleum Co. drilled four success-
ful developmental wells in the Glick field with a total footage
0f21,049. CDG Development of Pikeville, Kentucky drilled
to a depth of 189 feet before abandoning a developmental
well in the Hurley field.

DICKENSON COUNTY

EREX, Inc. commenced development of the Nora Coal-
bed Methane Gas ficld in 1989. A total of 11 wells were
drilled as coal-bed methane (CBM) wells in two different
areas of Dickenson County. Total developmental footage
drilled for the eight conventional and 11 coal-bed methane

wells was 66,535.

EREX, Inc. drilled an exploratory well on the Sourwood
Mountain anticline in the eastern part of Dickenson County.
Total depth was 5184 feet. The well was unsuccessful in
finding gas in the conventional gas bearing zones of the
Mississippian-age formations and was plugged back; they
successfully tested a new Pennsylvanian-age coal seam.

LEE COUNTY

Penn Virginia Resources plugged and abandoned an
exploratory well drilled to a depth of 3692 feet. The well was
located south of the Rose Hill oil field.

SCOTT COUNTY

A developmental well was completed in the Early Grove
gas field by Penn Virginia Resources. The total depth for this
well was 4403 fect.

TAZEWELL COUNTY

EXCEL Energy drilled a successful developmental well
in the Berwind field. The total depth for this well was 5581
feet.

WESTMORELAND COUNTY

Texaco drilled an exploratory well in the Taylorsville
basin of eastern Virginia (Plate ). The well was plugged and
abandoned after drilling into basement complex rock of an
undetermined age. The total footage of this well was 10,135.
Seismic exploratory work has continued in the Taylorsville
basin.

WISE COUNTY

ANR Production Co. successfully completed two wells
in the Roaring Fork field, three wells in the High Knob field
and two wells in the Nora field. EREX, Inc. drilled two
developmental wells in the Coeburn field. Penn Virginia
Resources plugged and abandoned a developmental well in
the Roaring Fork field that was purchased from ANR Produc-
tion Co.

METALLIC COMMODITIES

The exploration for heavy minerals was continued by
several companies in the southern Piedmont and western
Coastal Plain provinces of Virginia. Large acreages have
been leased in Dinwiddie, Greensville, and Sussex Counties.
Approximately 8-million tons of heavy minerals have been
discovered. Ilmenite, leucoxene, rutile, and zircon comprise
nearly 80 percent of the heavy-mineral concentrate; the value
of these minerals will be several billion dollars.

* Information supplied by Division of Mines, 219 Wood Avenue, Big Stone Gap, Virginia 24219.
4 Information supplied by Division of Gas and Oil, P. O. Box 1416, Abingdon, Virginia 24210.
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Table 18. Fatal accidents in coal mines, 1989.

TOTAL ... coitreveererreresesrsesssssnsneresssssssssasssssssssssssassasass 10
Age:
20 10 30 ceeeereiecrnrenesessersrsessasassesessssssssnerssssstsasnsaenensrenes 6
BL 10 40 ccuicrriniinriscornnesneesarsssesesesassssssssssssasesssassssensrsns 1
4L E0 65 coeeiiiiiecniseerisstsesisessssssesassasessssenessssesessssasenssas 3
Total Years Mining Experience:
0 10 ONE YA ....veevereiincersnrorisesaeserssesssassssaserasssnsserassesssases 2
One to ten years ................ . 3
Ten years and over ............ eeeesssensenseressesessensenarssns 3
TOTNJA corerririereceensesessess e sssssesesssssssssssssesssssens 2
Cause:
Rock Fall (Outside) ......c.ceeeeeerereeernccseeseressereressssesnarnansenas 0
ROOLFAL ... ccreneennentersaseeseneresssssssssssnsssnsessenen 4
HAUlage ......covniriicrrnsnneerneseresnsnnressessesssresersssenssessensnssens 1
Prep PIAnt .......occoeeeneeernecenscenseresceseuessssesesnessesesssesnseseses 1
RIDROIL....coririiiconrnrrennnneeresenesssessesessssessrnsaenas 1
Material .......cocereirrenncrrerennsinscressneresseressenssassrsssnsnssasennas 1
MACHINETY ....ccormrummnencnnrerensescenessescsssnasersssansnsssnsessensanseses 2
Occupation:
BEltMAT .......coeeeerieeccruereenserassesenssssesessssssesesssassonesennes 0
Continuous Miner Operator ............ceceveveeeevereereserersrnescenens 0
Continuous Miner Operator - Helper ........ceeceeeveeeereerennns 1
Cutting Machine ..........ccovvveereverereerererersereeeneessssessessessens 0
Feeder OPerator .........cocvereeeeeerenrnsrinsrssnnsssasseesssesessseseses 1
GEnEral LADOTET .......ccvvrrnuiereresesesnesesesesmsensresssssensasssssses 0
Longwall Jack Machine Operator ............cccoceennvereivervenesns 0
Longwall Jack SEHer .......ccceeeveereerrererseeereereesereseeneseenes 0
Mine/Section FOTeman ..........ceoeeeeenererensseeseeseseseseneenes 1
ROOE BOMET ....uviveereececeinninesteesentrecesee e e esenenssesssennanns 2
Roof Bolter - HEIPer ........cccocnvecevemnrririeneneecsssssecnsnesennnns 1
Unemployed........ cresesresesnt e e saa st st erssn e saes 1
Truck Driver .......cccecevveceannne cteeecssensentsserasanesaannee 2
Shuttle Car OPerator .........cccceeerreuererevercerssnianseesseessseees 1

Table 19. Oil production by field and company, 1989.

Wells Volume
Field Company Producing Shut-in  Bbls.
BEN HUR
APACO Petroleum 5 1 1,324.27
Ben Hur Oil 5 0 2,041.00
Eastern States 1 0 2,044.00
Mountain Empire 0 1 0.00
Penn Virginia Resources 3 2 1,904.11
Southern Exploration 1 0 519.80
Stonewall Gas 1 0 96.00
Witt Oil & Gas 1 0 53.00
ROSE HILL
Penn Virginia Res. 2 0 7.400.68
Pride Oil Company 1 0 1,830.68
Sovereign 0 1 0.00
Stonewall Gas 2 0 925.00
ROARING FORK
ANR Production 21 0 3.132.76
TOTALS 43 6 2127130

Table 20. Natural gas productionby company ineach county,
1989,

Number Volume
County Company of Wells Produced
(McfH
BUCHANAN
Ashland Exploration 43 567,187
Berea Oil & Gas 1 66,057
Cabot Oil & Gas 1 12,393
Columbia Gas 101 2,044,604
EHPC 3 24,119
NRM 4 47,805
Oxy USA 1 10,727
P&S 6 37,567
Panther Creek Ltd. 2 31,963
Peake Operating 1 59,670
Total 163 2,902,092
DICKENSON
ANR Production 2 112,450
Columbia Gas 32 792,944
W. E. Elliott 2 31,907
EREX 311 7,257,370
Pine Mountain 9 115,582
Total 356 8,310,253
RUSSELL
Pine Mountain 1 16,077
SCOTT
ANR Production 1 7,280
Penn Virginia Resources 13 174,664
Total 14 181,944
TAZEWELL
CNG Development 1 4,438
Columbia Gas 6 183,481
Consol Ray 13 258,198
R&B Petroleum 2 33,455
Scott Oil & Gas 2 43,698
Total 24 523,270
WASHINGTON
Penn Virginia Resources 6 29,365
WISE
ANR Production 170 5404464
EREX 18 567911
Total 188 5972375
TOTAL 752 17,935,376

Table 21. Gas wells and footage drilled, 1989.

Exploratory Development Total
County No. Footage No. Footage Footage Drilled

Buchanan 0 0 5 21,238 21,238
Dickenson 1 5,184 19 66,535 71,719
Lee 1 3,692 0 0 3,692
Scott 0 0 1 4,403 4.403
Tazewell 0 0 1 5,581 5,581
Westmorelandl 10,135 0 0 10,135

Wise 0 0 _11 62225 62.225
Totals 3 19,011 37 159,982 178,993
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QUARRIES — crushed stone PITS, MINES, AND QUARRIES

WITH PROCESSING PLANTS

PROCESSING PLANT

OTHER MINES, MINERALS, AND FUELS

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF MINES, MINERALS AND ENERGY
DIVISION OF MINERAL RESOURCES
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