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ABSTRACT

This report is the result of an investigation by the Mine Safety and
Health Administration (MSHA) made pursuant to section 103(a) of the
Federal Mine Safety and Health Act of 1977 (Mine Act), Public Law 91173, as amended by Public Law 95-164,30 U.S.C. 813(a) (Supp. iv, 1980).

On Monday, December 7, 1981, at approximately 2:50 p.m., a coal dust
explosion occurred on the south main working section at the No. 11 mine,
Adkins Coal Company, located at Kite, Knott County, Kentucky. The
accident resulted in the death of all eight (8) miners who were underground at the time. The names, ages, occupations and mining experiences
of the victims are contained in Appendix A.
The acci dent occurred whil e the face and ri ght crosscut were being

blasted simultaneously from the solid in the No.1 entry of the active

working section. The investigation revealed that a train of explosives,
at 1 east 74 inches in 1 ength, in the second hol e from the ri ght rib of

the No.1 entry face, failed to detonate. This failure provided too
much burden for the rib hole to pull, causing the rib hole to blowout,
igniting the coal dust which was in suspension from the blast of the
other holes and the dust in suspension which had been previously deposited
on the floor, roof and ri bs from earl i er mi ni ng operati ons. Evi dence

indicated that it was a practice not to use stemming in the blast holes
and that each hole was loaded to or near the hole collar with explosives.
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PART I
GENERAL INFORMATION

General Informati on
The 007 secti on of the No. 11 mi ne is located on Potato Branch, off
Right Beaver Creek, near Kite, Knott County, Kentucky, approximately 1
mile off State Highway 7. On September 10, 1979, the mine operator
filed a legal identity form with the Mine Safety and Health Administration (MSHA) which listed the corporation name as the Adkins Coal
Company. During the investigation, the operator maintained that the
mine was operated by Incoal, Incorporated. An appropriate citation was

issued duri ng the i nves ti gati on for fai 1 ure to fi 1 e a correct noti fication and every change thereof of legal identity with MSHA. During the
i nvesti gati on, the accountant for the company expl ai ned the rel ati onshi p

between Adkins Coal Company and Incoal, Incorporated, as follows:
Adk i ns Coal Company is a general partnershi p and the partners are Orvi 11 e

Adkins, Dixie Adkins, Adam Adkins and Sally Adkins. Adkins Coal Company
subleases certain minerals consisting of approximately 360 acres of
Elkhorn Seam No.3 and 200 acres of Elkhorn Seam No.1 from Island
Creek Coal Company. These properties are located on Sly Branch, Knott
County, Kentucky.
Incoal, Incorporated, is a Kentucky corporation and the stockholders are
the same persons as the partners of the Adkins Coal Company. Incoal,
Incorporated, also subleases certain minerals consisting of approximately
1,000 acres of Elkhorn Seam No.1 from the Island Creek Coal Company,
and this mineral is also located in Knott County.

Adkins Coal Company does not mine coal; the company contracts Incoal to
mine the coal on its subleases. Incoal, Incorporated, was formed in
August 1969 and Adkins Coal Company started in June 1974. The coal
being mined at the time of the explosion was produced from the mineral
subleased by Incoal, Incorporated.
In addition to leasing the mineral to Incoal, Incorporated, Island Creek
Coal Company provi ded engi neeri ng servi ces for the operator. These
servi ces cons i sted of underground surveys, provi di ng a mi ne map showi ng

the mi ne 1 ayout and a mi ni ng pl an for the development of the active
work i ng pl aces.
The mi ne management offi ci al s of the 007 secti on of the No. 11 mi ne at

the time of the explosion were:

Mi ne Superi ntendent

Harol d Bal dri dge

John Ell i s Bates

Mi ne Foreman

Bobby Slone

Foreman
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The No. 11 mine had 2 active working sections, identified as the 006
and 007, and a preparation plant. The 2 working sections were not
physically connected underground. The accident occurred on the 007

work i ng sect i on.
The 007 working section of the mine was opened in 1978 by 3 drifts into
bed. At the third crosscut (250 feet inby the
the Elkhorn No.1 coal
portal), 3 additional entries were developed and a 6-entry system was
used throughout the mi ne. The Nos. 5 and 6 entri es were used for mai n
intake aircourses and the Nos. 1 and 2 entries were return aircourses.

The Nos. 3 and 4 entri es were separated from these ai rcourses by conway and the conveyor belt

crete block stoppings which isolated the travel

bed averaged about 31 inches in

entry from the aircourses. The coal

thickness and was rel atively 1 evel .
A total of 23 persons, 20
producing shifts, 5 days
was 450 tons of coal. The
shale and sandstone, and

work i ng underground, were employed on 2 coala week. The average daily production reportedly
immedi ate roof overlyi ng the coal bed was
the floor was fireclay.

During the investigation, a standard channel sample of coal was taken by
MSHA in the working place of the No.1 entry of the south main entries.
The sample was analyzed by the Industrial Safety Division Laboratory,
Bruceton Safety Technology Center, Pi ttsburgh, Pennsyl vani a. The proximate analysis of the channel sample was as follows:

Percent
2.6
34.2
54.7
8.5

Moi sture

Volatile matter

Fi xed ca rbon
Ash

Numerous tests by the Bureau of Mi nes have establ i shed that coal dust

having a volatile ratio of 0.12 and higher is explosive. The volatile
ratio of the coal in the face area of the 007 section from the analysis
of the sample was 0.39. The coal dust is therefore highly explosive.

plus

The volatile ratio is the ratio of volatile matter to fixed carbon

volatile matter:
VR =

v

fc + v

The last MSHA inspection of the entire Adkins No. 11 mine was conducted

October 7-22, 1981. Thi s i nspecti on covered both the 006 and 007 working sections. A total of 7 citations were issued, 4 in the underground

work i ngs of the 007 secti on.
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Mining Methods, Conditions and Equipment

Mi ni ng Methods
The method of mining being followed in the section where the accident
occurred cons i sted of 6 entri es wi th a proj ected wi dth of 22 feet on

60-foot centers and connecting crosscuts on 60-foot centers and 22 feet
in width. The pillars established by this development were not recovered.
bed was 10 feet of shale and
sandstone and the main roof was sandstone. Roof bolts, 30 inches in
length, were the only means of roof support used in the immediate area
of the accident and the roof bolting was done according to an MSHAapproved roof control plan. The mine roof in the accident area appeared
to be adequately supported.

Generally, the immediate roof over the coal

Venti 1 ati on and Exami nati ons
Mine ventilation was induced by a 6-foot propeller-type exhaust fan
installed on the surface in a' fireproof housing constructed of sheet
metal which connected it to the No.3 entry. The fan was driven at
1760 rpm by a 20-horsepower electric motor and developed a pressure of
0.5 inches of water. During the last inspection of the entire mine
conducted October 7-22, 1981, approximately 15,642 cubi c feet of ai r per
minute (cfm) was measured in the intake entries at the last permanent
stopping. Approximately 9020 cfm of air was measured in the immediate
return of the working section and 76,400 cfm was measured in the main
return at the mi ne fan. The analyses of ai r sampl es taken at these

1 ocati ons di d not reveal any methane in the mi ne.
The 007 section was being developed with 6 entries. Intake air entered
the mine from the surface through the No.5 east main entry and returned
out the No.3 entry. At the third crosscut underground, an additional
intake entry (No.6 entry) was developed. The south main entries were
developed off the east main, the Nos. 5 and 6 entries were intake
entries, and the Nos. 1 and 2 entries were return aircourses.
The belt conveyor entered the mine in the No.4 entry of the east main
entries. In the south main entries, the belt conveyor was installed in
the No.3 entry, and the air used to ventilate the belt entry was coursed
di rectly into the return a i rcourse near the secti on 1 oadi ng poi nt. The

No.4 entry was isolated in the same air current as the conveyor belt.
Two escapeways were maintained, one of which was ventilated with intake

air.

Permanent stoppings, constructed of concrete blocks, were used to provide
the required separation between the various aircourses. According to
the ventilation plan approved for the mine, line brattice and check
curtains were required to direct the ventilating air currents in the

working places.
A mine map showing air flow directions, air quantities, other information

gathered from previ ous i nspecti ons, inspectors i notes, and duri ng the
investigation is in Appendix J.
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According to the mine record books, preshift, on-shift and weekly examinations were made by certified persons. The results of these examinations
were recorded in approved books.
A Ventilation System and Methane and Dust Control Plan for the mine was
approved July 16, 1981.
Coal Dust
The primary means for renderi ng coal dust inert was by applyi ng rock
dust. While developing the working places, rock dust was applied by
hand and periodically a portable rock dust machine was used to dust the
entries again. Loose coal, including coal dust, was shoveled by hand
into the roadways along the entri es where scoops pi cked it up and loaded
it onto the belt conveyor.

The approved Ventil ation System and Methane and Dust Control PL an required that dust on the roadways be controlled by water and calcium
chloride. The plan also required that dust be controlled at the transfer points, loading points, underground dumps, along the belt line and
at belt drives, in the face areas and along the roadways by ventilation,
water, calcium chloride, rock dust and a company clean-up program.

auri ng the i nspecti on of the enti re mi ne made in October of 1981, a mi ne
dust survey was not conducted because the survey area of the mi ne was
too wet to collect samples. However, spot samples were taken during an
inspection made in June 1981. These samples resulted in the issuance of
a section 104(d)(1) unwarrantable citation because the analyses of the
samples revealed that the incombustible content was less than that

requi red by the regul ati ons. The condi ti on was subsequently corrected.
A waterl ine, 2-inches in diameter, paralleled the belt conveyor, and

outl ets were provi ded as requi red by the regul ati ons. A water tank
mounted on skids was located at the section loading point for use in
sprinkl ing roadways. There were several areas in the mine where accumulations of water were present; these areas are shown on the mine map
provi ded in Appendi x K.

Explosives
Blasting supplies were delivered to the mine from a central storage
magazine which was used to store explosive supplies for this and other

mi nes operated by the company. The explosives were manufactured by
Independent Expl os ives, I ncorporated; the type used was a granul ar based

Permissible E. Each of the original paper shipping cartons contained 50
pounds of 1-1/2- by 12-inch cartridges. The permissible electric blasting caps used to initiate the explosives were manufactured by the au
Pont Company. The caps had 12-foot iron leg wires and the mine utilized

mi 11 i second del ay peri ods numbered 1 through 9. The No. 1 cap had a

nominal delay time of 25 milliseconds and the No.9 had a delay time of

700 mi 11 i seconds for a total del ay peri od of 675 mi 11 i seconds. The

explosives were detonated by a 20-shot permissible blasting unit.

Reportedly, the expl os i ves were transported underground in the ori gi nal
containers by being placed in the bare metal bucket of a battery-powered
scoop. Two explosives storage magazines were located about 400 feet
outby the face in a crosscut between Nos. 1 and 2 entri es.
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Coal was blasted from the solid face by certified shot firers using a
method commonly called "slab shooting." When using this method, the

breaker hol e is dri 11 ed at an angl e of about 45 degrees towa rd the ri b
from a poi nt along the face to a depth that woul d cause the shot to pull
the coal to develop a straight rib and a second free-face. The
remaining holes are then drilled across the face while continually
lessening the angle until the rib hole on the other side of the entry is
drilled straight into the face so that a straight rib will be formed
that will be flush with the existing rib. In preparing the places to be
blasted, there were 7 to 9 blast holes drilled about 30 inches apart,
rangi ng in depth from 4 to 10 feet in both the entri es and crosscuts.
See Appendix E for a typical sketch for hole placement for slab shooting

off the soli d.
El ectri ci ty

Ungrounded, 480-vo 1 t, 3-phase power was purchased from the Kentucky
Power Company at a metering point near the mine portal. From the metering point, 480-volt, 3-phase power was furnished to the following electric equipment which was located on the surface: 5 battery chargers,
the mine fan, the surface conveyor belt drive unit and a shop-made
safety center.

The safety center was intended to provide the required protective fea-

tures for the 480-vol t, 3-phase underground di stri buti on ci rcu i t. The
safety center contained a zig-zag transformer to derive a neutral for
the system. The derived neutral was properly grounded through a 15ampere, current-limiting resistor. A grounding circuit, originating at
the grounded side of the current-limiting resistor, was used to ground

the frames of all underground el ectri c equi pment suppl i ed from the
system. However, the frames of the surface equipment receiving power
from the system were not grounded to the grounded side of the current-

limiting resistor.

A 225-ampere, molded-case ci rcui t breaker in the safety center was
equipped with a ground-check circuit and devices to provide shortcircuit, grounded-phase and undervoltage protection for the underground
distribution circuit. However, when tested during the investigation,
the grounded-phase protective device was inoperative. Moreover, the
safety center was install ed in such a manner that the underground di stribution circuit was not protected from the effects of a grounded-phase
condition in any of the circuits supplying 480-volt, 3-phase power to
the surface equipment. A 3-pole disconnect switch was provided in
conjunction with the circuit breaker in the safety center to serve as a

vi sua 1 di sconnecti ng devi ce for the underground di stri buti on ci rcu i t.
From the safety center, the underground di stributi on ci rcuit entered the

mine through the No.4 (belt conveyor) entry and supplied 480-volt, 3phase power to an underground bel t conveyor drive uni t located approx-

i mately 700 feet i nby the portal and a portable power center located in

the 007 section. The underground distribution circuit consisted of
approximately 2,050 feet of No. 1/0 AWG, 3-conductor, type G-GC cable
which was installed on the mine floor. A one-line diagram of the underground distribution circuit at the time of the explosion is contained in
Appendi x a.
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The portable power center located in the 007 section was manufactured by
Porter Industries, Incorporated, and contained a 150 kVA, 480 VAC to 240
VAC, 3-phase transformer, which was connected delta/delta. A neutral
for the secondary system was derived by a zig-zag transformer. The
neutral was properly grounded to the frame of the power center through a
15-ampere, current-limiting resistor. The frames of all equipment supplied
from the power center were properly grounded to the grounded side of the

current-l imi ti ng resi stor.
The power center contained two 240-volt, 3-phase outlets; one was used to
supply 240-volt, 3-phase power to the coal drilling machine on the section
and the other was used to supply 240-volt, single-phase power to a water

pump located in the worked-out rooms to the ri ght of the south main entri es.
Each circuit was protected by a molded-case circuit breaker which was
equi pped wi th a ground-check ci rcui t and devi ces to provi de short-ci rcui t,

grounded-phase and undervoltage protection for the circuit. However,
the ground-check ci rcui t for the coal drill i ng machi ne had been rendered

inoperative by shorti ng the ground-check pi n to the groundi ng pi n in the
receptacle on the power center.
The power center al so contained a 150 KW rectifier bridge and one 300volt, direct-current outlet which was used to supply power to the roof
bolting machine on the section. The roof bolting machine trailing cable

was protected aga i nst short ci rcui ts by a mol ded-case ci rcui t breaker.
Cable couplers were provided in conjunction with each of the 3 circuit
breakers in the power center to provide visual evidence that the power
was disconnected when the cable plug was withdrawn from the receptacle.

Si ngl e-phase, 240-vol t power was conducted to the nonpermi ss ibl e water
pump by a No. 12 AWG, 3-conductor with ground cable. Three-phase, 240volt power was conducted to the coal drilling machine by a No. 10 AWG, 5conductor, trail i ng cable. Three hundred-vol t, di rect-current power was

conducted to the roof bolting machine by a No.4 AWG, 2-conductor, type
G trailing cable.
The electric equipment used on the 007 section consisted of the following:
1. Three El khorn Industri al Products Model AR-4 battery-powered
scoops, MSHA Approval No. 2G-2271;

2. One Galis Model 300 roof bolting machine, MSHA Approval No. 2F-

2070-A;
3. One Click Welding Shop Model P3-27 coal drilling machine, MSHA

Approval No. 2G-2436-1; and,
4. One spare Click Welding Shop Model P3-27 coal drilling
machine (MSHA approval plate missing).

The el ectri c equipment and ci rcui ts underground were exami ned and/or
tested during the investigation. There were violations pertaining to
the el ectri c equi pment and ci rcui ts; however, the resul ts of tests
and exami nati ons conducted by MSHA i nvesti gators establ i shed that

the electric equipment and circuits were not factors in the explosion.
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Transportati on

Coal was loaded and transported from the face by rubber-ti red batterypowered scoops. The scoops di scharged the coal onto a bel t conveyor

which transported the coal to the surface. When the coal reached the
surface, it was trucked to a nearby tipple or to a preparation plant

several mi 1 es away. Both of the 1 oadi ng faci 1 i ti es were served by the
Chessie Railroad System. Scoops were also used to transport the miners
and the mi ne suppl i es in and out of the mi ne.
Communi cati on

The mine communication system consisted of permissible telephones
installed on the surface in the shop near the portal and underground at
the belt transfer point and at the belt dumping point. A commercial
telephone was provided in the surface repair shop.

Training Program and Medical Assistance Program

On January 11, 1979, the operitor submi tted a trai ni ng and retrai ni ng
plan, which was approved on January 16, 1979, that met the requirements
of 30 CFR 48. The operator had contracted the Industrial Education

Corporati on of Pikevi 11 e, Kentucky, to tra i n the employees at thi s mi ne.
Refresher training was provided for the employees on November 6 and 11,
1981, and the miners were instructed in the safe use and handl ing of
explosives at that time.
The operator had made arrangements with the McDowell Appalachian Regional
Hospital of McDowell, Kentucky, for emergency medical treatment for the
employees and with the County Wide Ambulance Service of Hindman, Kentucky,
for ambul ance servi ceo

Illumination and Smoking

Illumination was provided on the mobile electric equipment by permissible

1 ighting systems mounted on the equipment. Permissible battery-powered
cap 1 amps were worn by the mi ners.
Several of the victims had smoking articles in their possession, in
pockets of jackets which were not being worn at the time of the explosion and in lunch buckets. There were several loose cigarettes, 1 empty
cigarette package, and cigarette butts found in the last open crosscut

from the No.2 entry to the No.5 entry. The pathologist's report
stated 2 victims had smoking materials in their clothing pockets.
A pl an for searching persons entering the underground area for smoki ng
materi al s was submi tted by the operator on January 19, 1979. Due to the
quantity of smoking material found in the pockets and lunch buckets of
the victims, and scattered across the last open crosscut, it was evident
that the searches were inadequate. It was apparent that smoking underground was a practice; however, smoking was not considered a factor in
the explosion.
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Fi re Protection
The operator's program of instruction for the miners, including the
location and use of all firefig~ting equipment, location of escapeways,
exits and routes of travel and 'evacuation procedures, was approved by
the District Manager. According to mine records, all escapeways were
exami ned on December 4, 1981, and the resul ts were recorded in a book
located on the surface. Mine records indicated that a fire drill,

i ncl udi ng an evacuati on, was performed on October 1, 1981.
Dry chemi cal fi re suppressi on systems were provi ded on all the mobil e

electric face equipment that used hydraul ic oil. The tanks supplying
the systems had a rated capacity of 20 pounds. Fire extinguishers of
the proper rating were located at all electrical installations, and at
oil storage areas and at surface areas where they were required. The
bel t conveyors were conti nuously moni tored for fi re by sensor systems

util izing point-type heat sensors. Belt conveyor drives were protected
by water deluge systems.

A 2-inch waterline was installed along the conveyor belt entry. Outlets
and fire hose of a sufficient length to reach between each outlet were

provi ded.
Mi ne Rescue
The operator had made arrangements wi th the Kentucky Department of
Mi nes and Mi neral s to provi de mi ne rescue capabil i ty for the mi ne whil e

mi ners were underground. The mi ne rescue stati on and the necessary
equipment for serving the mine was located at Martin, Kentucky.

Each miner at the mine was provided with a I-hour, filter-type selfrescuer and had been trai ned in the use of the devi ce. A check-i nand
check-out system was maintained in the repair shop, which utilized a
check board and tags corresponding to similar tags worn on the miners'
bel ts.
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PART I I
EXPLOSION AND RECOVERY OPERATIONS

Participating Organizations

Officials of the organizations which assisted in directing the recovery
operations included: Orville Adkins, Company President; Willard Stanley,
Commissioner, Kentucky Department of Mines and Minerals; L. D. Phillips
and Jerry L. Spicer, MSHA District Managers, Districts 6 and 7, respectively.

Four mi ne rescue teams parti ci pated in the underground recovery operati ons:

Kentucky Department of Mi nes and Mi neral s, two Marti n Teams
Kentucky Department of Mines and Mineral s, Hazard Team
Kentucky Department of Mines and Minerals, Pikeville Team
In addi ti on to the 4 teams from the Kentucky Department of Mi nes and
Mineral s, a team from Island Creek Coal Company and one from National

Mi nes Corporati on were present; however, nei ther of these teams went
underground duri ng the recovery. The names of the mi ne rescue team
members and the persons who participated in the recovery operations are
listed in Appendix B.

Mining Conditions Immediately Prior to the Explosion
Records indicate that the day shift (6 a.m. to 2 p.m.) mine foreman made
a preshift examination of the working section and reported no unsafe

condi ti ons.

The day shi ft dri 11 crew dri 11 ed the face of. a crosscut in the No. 1
entry. Due to malfunction of the drill, they did not drill the face of
No. 1 entry. The drill crew removed the trail ing cable from the drill
and installed it on the extra drill that was present on the section.
However, they did not have time to complete the splicing of the cable
before the end of the shift. Other than this occurrence, the day shift

foreman reported no unusual occurrence on the shi ft pri or to the expl os ion.
Activities of MSHA Personnel

On the day of the accident, the Subdistrict inspectors and supervisors
were attending a staff meeting at the Subdistrict office at Hazard,
Kentucky. About 3 p.m., Adam Adkins, Vice President, informed Dwight
Greenlee, Subdistrict Manager, that there had been an explosion at the

No. 11 mine, Adkins Coal Company. Greenlee instructed Coal Mine Inspectors Stanley Allen, Jr., and Clarence Ritchie to go to the mine immediately.
Greenl ee made ass i gnments to other inspectors and noti fi ed Jerry Spi cer,

District Manager, District 7, in Barbourville, Kentucky, of the explosion.
After making the assignments, Greenlee and Acting Coal Mine Inspection
Supervisor Jeff Ison, Jr., traveled to the mine. At 4 p.m. Spicer
called Joseph A. Lamonica, Administrator for Coal Mine Safety and Health,
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Arlington, Virginia, and informed him of the explosion.

The MSHA mine rescue teams in Morgantown, West Virginia, and Pittsburgh,
Pennsylvania, were placed on standby for possible deployment to the
mi ne. Later that day, it was determi ned that there were suffi ci ent mi ne
rescue teams available for the recovery operations and the MSHA rescue
teams were removed from standby status.
Allen arrived at the mi ne about 4 p.m. and soon thereafter Ritchie

arri ved. They observed smoke emi tti ng from the mi ne fan di scharge.
They removed and tagged out the electrical power circuit entering the
underground area of the mi ne and began moni tori ng the fan di scharge. At
thi s time, the return ai r from the mi ne showed 1000 parts per mi 11 ion

(ppm) of carbon monoxide (CO) and other varying amounts of combustible
gases. Ritchie issued a section 103(k) Order covering the entire mine
to insure the safety of any person in the mi ne, and to requi re the
operator to obtain the approval of MSHA of any plan to recover any
person in the mi ne or to return the affected areas of the mi ne to

normal.
About 4:10 p.m., Greenlee and Ison arrived at the mine and Greenlee
assumed direction of MSHA personnel. Greenlee instructed Ison to monitor the mine return air and to guard the mine entrances and electrical
power circuits entering the mine. A State mine rescue team from Martin
was present under the supervi si on of Commi ssi oner Wi 11 ard Stanl ey. The

rescue team was prepari ng to go underground. After the fi rst mi ne
rescue team entered the mine about 4:55 p.m., Greenlee called the District and reported the conditions that were present at the mine. The
Di stri ct personnel informed him to call the Arl i ngton headquarters

office to notify the Administrator of the developments and to report
such information periodically as to the conditions and developments as
they occurred.
At 5:18 p.m., Lamonica telephoned L. D. Phillips, District Manager,
District 6, Pikeville, Kentucky, and instructed him to proceed to the
mine to aid and assist in the rescue operations. At 8:30 p.m., Spicer
arrived at the mine and assumed supervision of MSHA personnel. At 9:30
p.m., Coal Mine Inspector Ed Morgan and Coal Mine Inspection Supervisor
Kenneth Howard of the District office arrived at the mi ne. All MSHA
personnel remained at the mine and participated in the recovery.

At 4:15 p.m., on December 7, 1981, the Technical Support Mine Emergency
Advi sory Team was noti fi ed of the expl osi on at the mi ne. At the time,

the team was on an assignment monitoring a mine fire at Vansant, Virginia. They were instructed to take the gas analysis van to the Adkins
mine site. They arrived at the mine site at 11:30 p.m. where they were

informed by Spi cer that 7 of the 8 bodi es had been located. The body of
the eighth victim was found shortly thereafter. At 12:30 a.m., on

December 8, 1981, Robert G. Pel uso, Chi ef of the Pi ttsburgh Heal th
Technology Center, directed the team to return to their previous assignment at Vansant, Virginia.
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