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SYNOPSIS

On August 10, 1993, at about 9:45 p.m., an ore pass raise collapsed at Magma
Copper Company's Magma Mine while four persons were working inside. The fall
of materials accident resulted in the deaths of four miners: Jeff S. Christiansen,
Operations Tech I; John H. Dalton, Jr., Materials Handling Group Leader; Alfred
D. Edwards, Materials Handling Team Leader; and Nicholas P. Truett, Support
Tech III. .

The accident occurred at the 865 Raise when the miners climbed into the manway
compartment to free a hang-up of material in the ore pass side of the structure.
Armored cribbing, dividing the manway and the adjoining ore pass compartments,
dislodged and allowed ore, cribbing, and timber to fall into the manway striking
and killing the four victims. The raise, which had been constructed by an
independent contractor, Dynatec Mining Corporation, had been opened for
production about six weeks before the accident. It was subsequently closed to
repair damage from structural settlement and blasting, and then placed back in
production the night before the accident.

The 865 Raise was designed as a timber-framed ground support structure
comprised of two compartments, a manway and an ore pass. The raise was 364
feet high and framed with 10-inch by 1a-inch timber. A single bearing set was
hitched into the rock and encased in concrete at the bottom of the timber
structure.

The 865 and two other raises had been designed to transfer ore, ventilate, and
provide a secondary escapeway. During development of access drifts and a
borehole for this project, loose and soft ground was encountered causing Magma
to abandon plans for the three raises and to incorporate all three functions into a
single raise, the 865.

The poor ground conditions causing the development problems were located near
the site selected for the 865 Raise. Consequently, Magma said they designed the
raise for adverse ground conditions. However, adverse ground was not encoun-
tered during development of the raise and the design was not modified to be
appropriate for the ground in which the raise was developed.

About a month after the 865 Raise was first used for production and 12 days
before the accident, 60 to 100 cubic yards of a water, sand, and cement mix,
normally used for backfilling stopes in the mine, was dumped into the raise. Once
the mix was in the raise, muck was not withdrawn from the raise for about 20
hours, allowing the cemented mix to set, forming a plug. As a result, hang-ups
occurred in the ore pass compartment and Magma blasted the constriction in
attempts to free the ore.

1



Six days after the mix was dumped, the 865 was closed to repair damage from
the blasting and raise settlement. Inspections conducted by Magma and Dynatec
revealed eight to ten inches of settlement from Set 8 through Set 20. There was
joint separation, a broken divider plate, sheared blocking, loose and broken
ladders, displaced landings, movement of the divider wall toward the manway,
and divider cribbing and ore in the manway. Besides settlement, the cribbing in
the manway was evidence that the divider posts were moving outward, away
from one another. These conditions indicated that the raise was in a state of
impending failure. The MSHA investigators determined that an imminent danger
existed as defined in Section 3{j} of the Federal Mine Safety and Health Act of
1977.

The single bearing set at the bottom of the timbered structure bore the entire load
of the raise, about a half million pounds, when the raise was empty. Although a
number of repairs were effected, no effort was made to stop the settlement or
correct the outward movement of the timber framework.

Magma decided that the raise be returned to service by midnight shift of August
8, 1993. The raise was placed back in production at some time during the evening
shift of August 9. Magma began dumping in the raise as soon as it was available.
Ore was pulled for the balance of this shift and through the succeeding shift
without unusual incident. Dumping continued in the raise and ore was not pulled
during day shift, August 10.

Ore was pulled during the evening shift and the raise was emptied to about Set
8 where it was reported to be hung-up. Two of the victims tried unsuccessfully
to free the hang-up by blasting. They sought assistance from two supervisors
who joined them later in the shift. When the four miners entered the raise, the
ground support structure failed, fatally injuring them.
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GENERAL INFORMATION

The Magma Mine, an underground copper mine, owned and operated by Magma
Copper Company, Superior Mining Division, was located approximately seven
miles east of Superior, Pinal County, Arizona. Principal on-site operating officials
were:

Douglas McGregor
Steve Lautenschlaeger
Richard Gresham

General Manager
Mine Manager
Chief Engineer

The mine was operated three eight-hour shifts, seven days per week. At the time
of the accident approximately 300 persons were employed, about 190 of whom
worked underground.

The Magma Mine had a total of nine vertical shafts: One, Two, Seven, and Eight
Shafts were inactive; Four and Six were ventilation exhaust shafts; and Three,
Five, and Nine were used for production and transportation of personnel and
supplies. Three and Nine Shafts were intake shafts. Nine Shaft was the primary
entry and exit for the mine.

Ore was extracted from stopes on multiple levels using an underhand cut-and-fill
mining method, called "drift and fill" by the company. Headings were driven with
either jackleg or jumbo drills. After blasting, rounds were mucked out using load,
haul and dump units (LHD).

The LHD's carried the ore by means of ramps from different levels of the mine
and dumped it into transfer raises. A rail system collected the muck from the
raises and transported it to the Nine Shaft transfer system. This system consisted
of two parallel muck raises with multiple dump pockets for the LHD's on the 3000,
3400, 3500, 3600, 3700, and 3800 Levels. One dump pocket was located on
the 4000 Level. A level was identified by the elevation difference in feet from the
level to the One Shaft collar.

Pockets for loading the ore into production skips were located at the 3700 and
4100 Levels. The skips carried the ore to the 500 Level where it was transferred
to underground rail cars, then transported about two miles to a surface milling
facility.

The principal mineral produced from the Magma Mine was copper with byproducts
of silver and gold.
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BACKGROUND
A. Recent Operating History of the Mine

Prior to ceasing production at the Magma Mine in 1982 because of low copper
prices, Magma Copper Company was a subsidiary of Newmont Mining Corpora-
tion. From 1982 through 1985, a small maintenance crew pumped water and
kept the mine available to reopen. The company decided to permanently abandon
the operation in 1985 and removed pumps and electrical equipment. The mine
was allowed to flood in 1986. Magma Copper Company separated itself from
Newmont Mining Corporation about this time and became an independent entity.

During late 1988 and early 1989, Magma considered reopening the mine due to
an increase in copper prices. For about two years, Magma hired a series of
independent contractors to pump water from the mine and rehabilitate the shafts
and underground workings.

The mine historically used relatively small stopes, short raises and a light rail
system. While the mine was being restored, Magma developed plans to change
the mine from a relatively localized mining system to an integrated operation that
depended more on ramped access to stopes, centralized maintenance, and
concentrated haulage. The new approach, referred to by Magma as the Ramp,
Orepass, Rail, Shop (RORS) project would be composed of larger ore passes,
heavier rail haulage, and a centralized shop.

Some mining activities were started on March 5, 1990, with activity gradually
increasing. Ore was produced during the latter part of the year. On November 5,
1991, an underground fire interrupted mining for three to four weeks. Production
resumed in December 1991 and continued until early January 1993.

During January and February 1993, heavy rains in the area caused excessive
ground water to flow into the mine, reducing production as resources were
diverted to cope with the water. Full production was resumed in March of 1993.

B. Mine Geology

Three partially replaced limestone beds, referred to by Magma as C, D and E ore
bodies, were in production at the time of the accident. Replacement is a process
of solution and deposition where a new mineral of differing chemical composition
grows in the body of an old mineral. Limestone beds were the old mineral ore
host rock in the Magma Mine. The C ore body represented about 90 per cent of
the mine's reserves.
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Chalcopyrite was the dominant ore mineral of the replacement bodies and
sometimes was accompanied by bornite. Hematite and pyrite were the most
abundant gangue, or undesired, minerals. This series of limestone beds dipped
approximately 30 degrees to the east. The primary C ore body was about 80 feet
thick with a strike-line, or mineable length, of 200 to 300 feet varying at different
horizons throughout the ore body.

The 865 Raise was driven adjacent to C bed through a sequence of horizontally
layered or bedded dacite volcaniclastic rock. These rocks, originally volcanic, were
very rapidly eroded and redeposited by sedimentary processes and are considered
to be sedimentary beds.

The individual dacite layers were locally characterized:

(a) by grain-size gradation from the bottom to the top of the bed;

(b) by large size variations of volcanic rock fragments (clasts) occurring
within a fine-grained to amorphous matrix of volcanic ash (a conglom-
erate); and

(c) by the occurrence of hardened lens-like surfaces or partings occurring
along bedding planes. Some of these hardened layers or surfaces may
have been local layers of welded tuff. Samples were analyzed by x-ray
diffraction and determined to be materials that should be found in a vol-
canic ash.

This cohesive rock mass was a well-indurated, structurally competent rock
formation with no swelling, or squeezing, ground characteristics.

This rock formation occurred at the 865 Raise as a graben, a geological
down-thrown block, between two nearly parallel major geologic structures - the
North Boundary Fault and the South Boundary Fault. The North Boundary Fault
struck east-northeast with a very steep south-southeast dip at current mining
levels. This fault was located about 50 feet north of the 865 Raise on the 4000
Level and about 150 feet north on the 3763 Level.

The South Boundary Fault was located along the south side of this dacite graben.
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Geologic Sketch of the 865 Raise looking West

c. Origins of the 865 Raise

The 865 Raise was a major element of the RORS project and was intended to
complete development of the C bed ore body. Initial planning for RORS envisioned
three separate borehole raises, the 895, 865, and 840, all terminating on the
4000 Level. The numbers identifying the raises are related to a mine grid used
for surveying. Prior to developing the borehole raises, Magma needed access to
the bottoms of the raises.
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#9 SHAFT
865 RAISE

840 RAISE

The 4000 Level

In early 1992, American Mine Services (AMS) contracted with Magma to drive
drifts toward the raises to establish the necessary access. Magma planned one
main haulage drift with a turnout creating two access drifts. Two sections of poor
ground were encountered during this work: one was in the continuation of the
main haulage; the other was the abandoned access drift. Ground conditions in
parts of the new heading were characterized by Magma as "loose and soft" and
required rockbolts, wire mesh, spiling, and shotcrete for support.

After the access drifts were driven in late spring, AMS was awarded another
contract to drill the 895 borehole raise about 250 feet from the planned 865
borehole location. Matthew Kannegaard, Team Leader, was assigned by Magma
to be the project coordinator. His responsibilities included coordinating project
logistics and determining whether the contractor's work was acceptable.

AMS moved their drilling equipment to the mine site on April 20, 1992, set up
on the 3700 Level at the 895 Station, and drilled a pilot hole to the 4000 Level.
A pilot hole is a small hole drilled ahead of a full-sized, or larger, borehole. On
May 27, an 8 foot reamer was installed on the drill and backreaming of the pilot
hole began. On May 30, at 96 feet above the 4000 Level, the reamed hole began
to cave. Drilling operations were terminated when the hole became choked with
caved material.

On June 4, after unsuccessfully trying to free the reamer, Magma decided to
abandon the 895 borehole because they believed the reamer was " ...stuck in a
mammoth cave." Over the next several months, AMS drove an inclined reamer
recovery drift off the 865 access drift and reclaimedthe reameron September 28.

Between June and October of 1992, Magma abandoned the borehole raise
concept because of the unanticipated adverse ground conditions at the 895
borehole and the 865 access drift. The company considered alternatives for
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installing raises from the 4000 Level. A Magma memorandum, dated September
9, noted that "The [865] project team is currently preparing detailed engineering
and project designs on the most cost effective ore pass [raise] development
method." After the options were considered, the two-compartment, framed-timber
raise design was adopted.

Members of Magma's 865 Raise project team were:

Steve Lautenschlaeger
Richard Gresham
Thomas Fudge
Dewayne Chambers
Johnie Brake
John Tomerlin
John H. Dalton, Jr.
Matthew Kannegaard

Mine Manager
Chief Engineer
Senior Mining Engineer
Development Group Leader
Construction Group Leader
Production Group Leader
Materials Handling Group Leader
Team Leader

According to Magma, all of the 865 Raise project team members had experience
with smaller, timbered, multi-compartment vertical structures; however, with the
exception of engineering classes attended by Fudge, Gresham and Lau-
tenschlaeger, none of the members had any prior education or experience
regarding the design, construction, installation or maintenance of a 364 foot, two
compartment, armored crib raise structure such as the 865 Raise.

In the collective experience of MSHA's investigative team and other Agency
professionals, the 865 Raise is unique in its scale and design. The vast majority
of raises in American mines have single compartments and are smaller structures
of less than 100 feet and supported by multiple bearing sets.

This design consolidated the planned boreholes for the 840, 865, and 895 Raises
into one configuration. Magma believed this concept would give the mine, in
addition to ore transfer capabilities, several benefits in one raise: ventilation, a
second escapeway, and ground control. A November 4 Magma memorandum
stated that " ...a bid package is being prepared to complete this portion of the
project [the 865 Raise] with conventional timber raise methods."
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D. The 865 Raise

General

The MSHA accident investigation
team could not physically enter the
collapsed area of the 865 Raise
because of the structure's unsafe
condition and inaccessibility. Exami-
nations of the failed area were by
lowering a video camera into the
raise.

The 865 Raise structure was com-
posed of two-compartments, framed
with heavy timber, and installed with
the long axis at about 10 degrees
from the vertical, angled toward the
footwall. The excavation for the raise
was designed to provide an opening
approximately 10 feet by 20 feet. The
raise structure was 364 feet high and
connected the 4000 Level with the
3636 Level. An extension of the 865
had been started above the 3636
Level but had not broken through to
the 3600 Level at the time of the
accident.

The two compartments formed a rec-
tangular structure comprised of an
ore pass and manway . The ore pass
compartment had inside dimensions
of 6 feet by 8 feet. The manway
compartment measured 6 feet by 6
feet inside and contained water and
air lines, a vent pipe, a ladderway
with landings, and a timber slide.

The compartments were formed by
two interconnecting modified square
sets using 10-inch by 10-inch square
Douglas fir timber cut to Magma's
specifications. The two side-by-side
sets, comprising each unit of the raise
structure, consisted of six vertical

3763 INTERMEDIATE LEVEL

3700 INTERMEDIATE LEVEL

The 865 Raise
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1

OREPASS
COMPARTMENT

Manway and Ore Pass Compartments with
Divider Plates. Wall Plates and Posts

Typical 865 Corner and Center
Friction Joints

posts: a horizontal divider, two hori-
zontal end plates, and two pairs of
horizontal wall plates, one pair for the
ore pass compartment and one pair
for the manway compartment.

A set is a timber frame forming the
sides of the raise structure and refers
to each unit in the raise. A succession
of sets, one on top of the other, form
a complete ground support structure.

The manway was enclosed with 3
inch thick wooden lagging placed out-
side the timber framework. The ar-
mored cribbing formed the walls of
the ore pass.

Typically, the vertical spacing be-
tween each unit of manway and ore
pass sets was 7 feet, 4 inches, cen-
ter-to-center. The sets were intercon-
nected at friction joints formed when
the timbers met. These joints were
comprised of daps, or sections of
wood removed from the tops and
bottoms of the ends of the 10 inch by
10 inch timbers. The remaining wood
projection was referred to by Magma
as a horn or tongue; another common
term for the projection is a tenon.

Magma identified a location in the
raise by counting sets upward from
the bottom, or first set, of the struc-
ture. The ring of plates at the base of
each set was used by Dynatec to
identify a location in the raise. The
bottom of Magma's Set 5 was re-
ferred to as Ring 5 by Dynatec.
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Ore Pass and Manway
Compartments

Bird Cages

A Syntron vibratory feeder, supported by a steel
beam structure, was located at the bottom of the
raise. It was positioned above a haulage track
and was used as an ore car loadout facility on
the 4000 Level. The highest dump point into the
865 Raise was at the 3636 Level with interme-
diate dumps located at the 3700 and 3763
Levels. On August 10, Magma had only recently
begun dumping into the raise on all three levels.

No mechanical fasteners such as lag bolts,
plates, angle clips, tension rods, or drift pins
were used in the 865 Raiseframework to develop
joint integrity and, therefore, the framework's
structural integrity. Without fasteners, the joints
were dependent on external blocking to hold
them together and maintain their integrity.

Load calculations for the wooden structural
members of the 865 Raise were not made by
Magma when they designed the raise. Although
some members of the 865 Project Team had
work or design experience in smaller structures
similar to the 865, none were experienced in the
design of structures of this magnitude.

The post-accident MSHA investigation above the
3763 Level revealed that raise posts had moved
outward and away from the ore pass compart-
ment in portions of the raise that had been used
for as little as 30 days.

Magma referred to the 865 Raise as a "bird cage" design which they also
characterized as an "experience-based design" used in other ore transfer raises
at the mine. Within each set, a welded pair of vertical channel steel sections,
or "bird cages," were nailed to the inside corners of the posts to act as
receivers for the smaller, 6-inch by 8-inch crib timbers. The bird cages were
3-inch by 8-inch channel steel with a 3til-inch thick web and 'l2-inch flanges.
The crib timbers formed the walls or panels of each set. The timbers were not
fastened in place, but were stacked one on top of another, typically lapping,
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or extending, 2 inches
inside each bird cage
channel. The crib panels
separated the ore pass
from the manway com-
partment.

Blasting Windows/Dust
Covers

CRIB

CRIB

Circular blasting win-
dows were cut into the
side skirts of the Syntron
feeder trough. Blasting
windows in the raise
would have provided ac-
cess to observe condi-
tions, locate problems,
and use explosives or
other means to free ore
pass compartment hang-
ups. In Magma's 865

Raise design, crib timbers were placed inside the bird cages to form a panel. At
the top of each panel, an opening or slot of about 2 inches was left between the
top of-the cribbing and the bottom of each divider plate. The raise design did not
deliberately incorporate blast windows to observe, free or access ore pass
hang-ups; however, these slots provided a convenient access to observe condi-
tions and blast hang-ups. Access to the ore pass compartment was limited to
approximately every seven vertical feet, the distance between sets.

ARMOR

As the raise was developed, project coordinator Kannegaard anticipated that dust
and fragments of ore would migrate through the slots, at the top of each crib
panel, into the manway compartment. To address this concern, Magma directed
Dynatec to install a 1-inch by 10-inch by 5%-foot board to the cribbing to cover
each slot. Magma referred to the board as a dust cover. Kannegaard believed that
the dust cover would be removed prior to blasting hang-ups or to observe ore
pass conditions.

Blocking was installed in the 865 Raise to prevent movement and maintain
alignment of the structural timbers. Blocking, which included wood blocks,
spacers, and pine wedges, was positioned between the ends of the plates and

LAP

ARMOR
10 X 10
POST

Bird Cage and Divider Wall Detail

Blocking
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the surrounding rock. The amount of blocking used was determined by the amount
of space between the plates and the rock.

Typically, a 12-inch wooden block was placed against a joint to form a 1-inch lap
on the joint's posts. The block was placed with the grain vertical or parallel to the
post. Pine wedging was used between the rock and the blocking to fill nonuniform
spaces and tighten the blocking in position.

Blocking applies and absorbs load primarily in the plane of the wall plates. Any
ability to resist vertical loads depends on the frictional forces between the blocking
and the timber structure and the relative length versus depth of the blocking
material. The orientation of the grain affects the ability of the wood to resist the
load applied to the structure. Wood is several times stronger with a load applied
parallel to the grain than when applied perpendicular to it.

Unless the ground is squeezing uniformly around the structure, the effects of
timber drying, vibration, and impact can reduce the horizontal constraints imposed
by the blocking and, therefore, loosen the blocking. Even in actively squeezing
ground, the direction of forces is rarely uniform and can distort the structure,
tightening joints in one direction, but loosening them in another. Consequently,
care and attention is necessary during construction to ensure continued structural
integrity.

The blocking behind the raise joints was photographed after the accident. These
pictures are included in Appendix III, in Photographs 1 - 6, and provide examples
of improperly installed blocking and crushed wedges. At some locations, blocks
had split on one side, as depicted in Photograph 1. Photograph 2 shows
overbreak, or blasting outside the intended line of excavation, and double blocking
with numerous wedges and spacers installed to compensate for the additional
space. Another example of stacked blocking and overbreak is shown in Photo-
graph 3.

Photograph 4 shows two headers against the post at Ring 41 that are not wedged
to keep the post from moving outward. The surface area of contact against the
post is quite small. Any settling of the raise framework would dislodge the wedges
and loosen the blocking unit. The two header boards positioned against the rock
provide a flat bearing surface against the rock. If two wedges were opposed, the
lower wedge would tighten with any downward movement.

Photograph 5 is a closeup of a wedged block where actual effective surface area
was only through a single four-inch wedge.

Where large voids exist behind raise timbers, bridging may be used with blocking
but the bridging timber should be braced against the rock where the force from
the horizontal block is against the bridging. Photograph 6 depicts where a short
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block and wedges should have been used between the bridging and the rock wall.
If force were exerted on the bridging it would bow out or crack the bridge timber.

Backfill

Backfill between the framework and the rock wall of the 865 Raise could have
helped stabilize the timber structure and reduce outward movement of the
structure as mined rock moved through the ore pass. The amount of structural
stability that could be gained from backfill would depend on the particle size
distribution of the material used and the method of placement.

The MSHA investigation and examination indicated that no attempts were made
to backfill the structure except as an inadvertent result of raise development
blasting. This backfill material was poorly sorted and contained chunks that could
damage or dislodge blocking. It was randomly and non-uniformly placed, and
contained many voids. Photographs 1 - 8, in Appendix III, depicts extensive voids
where there was no backfill behind the framework. If the voids had been filled
tightly with the sand-cement mixture used in the stopes, the horizontal loading
would be distributed evenly from the timbered structure outward to the surround-
ing rock and the structure's stability would have been strengthened.

Armored Cribbing

The crib timber on all four walls of the ore pass compartment was armored, or
faced, with 4-inch by 6-inch angle irons, %-inch thick, nailed to the tops of each
crib timber. This armor provided greater strength and a wear surface for increased
raise longevity. Some plates in the timber framework of the ore pass were also
armored for wear protection.

During the February 1994 raise recovery, 22 pieces of armored cribbing were
found, two of which were divider cribs having end chamfering and feathering.
This indicated they had been forced out of the bird cage at the structure's hanging
wall side. This would be a counter-clockwise rotation, looking down on the
structure. With the posts in rotation, armored cribs came out of their position in
the bird cage and fell into the manway allowing muck from the ore pass to enter
the manway.

Bearing Sets

Bearing sets are periodic side wall anchorages created by using long plates as
bearers "hitched" into the rock to transfer the weight of the framework above
the bearing set to the rock. By choosing the location of bearing sets, the weight
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of the structure is distributed in such a manner that allowable design stresses
within the framework are never exceeded.

A single bearing set was provided in the 865 Raise and was located just above
the Syntron feeder. The base of the first set, at Ring 1, was hitched into the rock
with the entire set enclosed in concrete. MSHA's investigation and examination
of the structure indicates that the lack of additional bearing sets allowed timber
strengths to be exceeded. This overload caused cracking of the posts and wall
plates and structural settlement which, in turn, caused distortion and separation
of the timber framework as shown in Photographs 9-11 in Appendix III. Conse-
quently, as a result of the separation, portions of the divider wall, between the
manway and ore pass, fell into the manway allowing ore to enter the manway
compartment.

E. Significant Events Leading Up To The Accident

December. 1992

Bids for the 865 Raise were let in November 1992 and four independent
contractors bid on the project. The four were: American Mine Services (AMS);
J.S. Redpath Corporation (Redpath); CWM, Inc.; and Dynatec Mining Corporation
(Dynatec).

On December 14, Magma Senior Mining Engineer Thomas Fudge, met with
officials from Dynatec in Denver, Colorado. During this visit a number of items
relating to the 865 Raise were reviewed including: (a) the geologic cross-section
of the raise; (b) the area covered by Dynatec during their earlier site evaluation;
(c) the summary of geologic mapping in the 3638 ramp; and (d) Dynatec's ground
condition expectations and control plans. Fudge's notes from that meeting
indicated that he informed Dynatec to " ... expect some gouge, slips and blocky
ground. Not prepared for totally unconsolidated conglomerate.[sic] Control plans
include bolts, mats, and adjusting size of pilot excavation."

These notes also indicated that Matthew Kannegaard would be the project
coordinator and would report to Fudge, the project facilitator. Kannegaard would
be responsible for coordinating project logistics and accepting the contractor's
work as he was with AMS during its earlier work at the mine. Finally, the notes
stated that Fudge, Group Leader Dewayne Chambers and three unnamed team
leaders would take an active role in project inspection and that" ... all involved [in
the project] will be educated on project scope and inspection requirements."

On December 29, the 865 Raise contract was awarded to Dynatec. The scope
of the agreement included:
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a) The installation of gO-pound, 36-inch gauge rail [railroad track] on the
4000 Level;

b) The installation of a Sanford Day car dump on the 4000 Level;
c) The excavation and installation of an orepass loading station on the
4000 Level; and
d) The excavation and installation of an armored crib, timbered ore pass
from the 4000 to the 3636 Levels.

The Magma/Dynatec contract also provided for the following services and
supplies:

Magma:

a) All construction materials;
b) All consumables required for construction;
c) Ventilation and dewatering systems;
d) Compressed air, water, power and other utilities;
e) Sanitary facilities;
f) Necessary access and transport of personnel, equipment and materials

between the surface and the 4000 Level station;
g) Use of the mine dry and caplamps;
h) Technical and surveying services;
i) Office space and phone; and
j) Use of certain locomotives and specialized haulage cars.

Dynatec:

a) All labor and supervision to complete the project;
b) All tools and equipment necessary to complete the project except those

specified to be provided by Magma;
c) General office supplies and equipment;
d) Safety program for all contractor employees, including mandatory safety

training; and
e) Two week work plan updated weekly.

Some of the 865 Raise design prints provided to Dynatec have "MK" on them,
indicating that Matthew Kannegaard initialed them. Other prints furnished to
Dynatec have no initials or signature. These prints did not have a registered
professional engineer stamp or signature on them.

January 1993

All four contractors who were given an opportunity to bid on the project submitted
alternative raise excavation and installation plans that differed from Magma's
design concept. Of significance are the two Dynatec alternative proposals.
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On January 4, Dynatec forwarded its first alternative plan to Magma. Their plan
proposed developing the 865 Raise with a pilot raise excavated from the bottom
up either by backreaming or conventional drilling and blasting. The pilot raise
would then be opened out, or slashed, to a nominal twelve-foot diameter and an
eleven-foot diameter steel liner installed. A partition would be installed slightly off
center. Dynatec further proposed that a sand/cement backfill be placed as tightly
as practicable behind the liner with concrete bearers poured at the bottom and
midpoint breakthrough of the raise.

Magma rejected Dynatec's proposal, saying that " ...development of the raise with
a pilot hole was too risky given the failure of the 895 bore hole ... " Further, Magma
said they were concerned that " ... use of such (liner) plate had been previously
tried at Superior with unacceptable results ... " and that the proposal did not
satisfactorily address a raise manway design.

On January 19, Dynatec proposed a second alternative plan to Magma. This new
plan proposed: (a) driving a smaller cribbed raise; (b) slashing into this pilot raise;
(c) installing sets, as originally specified, and using hanging rods for support; (d)
installing a bearing set just below the top of the raise; and (e) installing six
additional bearing sets at various locations in the raise " ...at no extra charge to
Magma."

On January 21, Fudge and Kannegaard recommended approval of the new plan
in a memorandum to Mine Manager Steve Lautenschlaeger. Their reasons for
approving the Dynatec alternative plan for the 865 Raise installation included:

a) improved safety;
b) less potential for bad ground delay;
c) better finished product;
d) scheduled completion date of the raise would be moved forward at least

three weeks; and
e) material costs were about the same.

However, Magma ultimately rejected this plan citing Dynatec's inability to satisfy
team members that the raise could be successfully driven and Dynatec's failure
to " ...adequately address concerns about the man-way bulkhead, ventilation and
ground control in ...areas similar to those that precipitated the collapse of the 895
borehole." Magma also noted that " ... should the pilot raise suggested ... hang-up
during slashing, the success of the entire ore pass would be in jeopardy because
there would be no safe manner in which to free the hang."

Meanwhile, Dynatec moved their equipment on-site and began work on the 4000
Level. When work began on the 4000, Kannegaard said he inspected the work
site approximately two to three times each week between January and August
10. He estimated that he spent between fifteen to twenty hours each week
conducting these inspections. Additionally, Fudge, who described himself as the
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lead agent or project facilitator for the 865 Raise project, estimated that he visited
the work site one to three times each week during this same time period. Fudge
spent an average of one to two hours each visit taking measurements, making
observations, and adjusting or correcting plan specifications.

February - April 1993

On February 11, excavation for the 865 loading station and the Syntron feeder
began with about half the excavation completed by the end of the month. On
March 26, excavation of the station was completed. Meanwhile, between March
17 through 24, a pilot hole for the 865 Raise was drilled from the 3700 to the
4000 Level. About one week later, a second pilot hole for the raise was drilled
from the 3636 to the 3700 Level. On March 31, Dynatec began driving the 865.

May 5.1993

Because of blasting damage to a different armored crib timbered ore pass raise in
the mine, Magma Group Leaders John Tomerlin, Dewayne Chambers, John H.
Dalton, Jr., and Johnie Brake issued the following memorandum to team leaders
and team members involved in underground blasting operations:

Effective immediately a Team Leader must be present when a crib raise hang-up
is blasted. We are experiencing a lot of chute damage by improper blasting cribbed
chutes.

June 25 - 29. 1993

On June 25, Mark Spaulding, Dynatec's Job Superintendent, trained Magma
material handler Mary McConnel in operating the 865 Syntron feeder. On June
29, McConnel trained her partner, Christopher Allison, in the feeder's operating
procedures. Magma did not produce documentation or evidence indicating that
material handlers Jeff S. Christiansen or Nicholas P. Truett had received training
in these operating procedures prior to being assigned work duties at the 865
Raise.

Additionally, the material handling crews (Allison, McConnel, Truett and Chris-
tiansen) were responsible for making safety inspections of the 865 Raise working
places. During the period June 28 through August 10, their daily seven-point
safety sheets did not detail whether raise ground conditions, blocking, backfill,
or the raise's structural stability were evaluated or inspected. These crews were
among the least experienced miners at the Magma Mine and had little, if any,
raise inspection or construction experience. Magma team leaders' reports for this
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same period also did not note whether inspections were conducted of working
places or ground conditions in the 865 Raise.

On June 25, the raise from the 3763 intermediate dumping site to the 4000 Level
was turned over to Magma. However, ore was not pulled from the raise until June
28, "C" shift, when 23 ore cars were withdrawn. Thereafter, the 865 Raise was
jointly used by Magma and Dynatec; while Magma dumped ore into the 3763
grizzly, Dynatec continued driving the raise above the 3763 to the 3636 Level.

Near the end of June, Magma Safety Supervisor Gene Halsey made an inspection
of the 865 Raise and observed some loose ground which he asked Dynatec to
scale down. Halsey said he never looked at raise blocking, cribbing or backfill
during his inspection. Additionally, during the period April through August 10,
Safety Manager Kelly Stolp made several attempts to inspect the raise. Stolp was
unsuccessful in these tries due to, in his words, " ... unsafe conditions as they
[Dynatec] were cleaning down, I could not climb the raise at that time and would
have had an hour and a half wait to climb the raise to inspect it ... "

June 29 - July 28. 1993

Beginning on June 29 and continuing through July 28, ore was pulled from the
865 Raise, one shift each day, by a Magma material handling crew. For the period
June 28 through July 11, timbers and boulders were sometimes hung-up in the
865 Syntron feeder chute and chute door. During this time, the crews used
explosives on at least seven different occasions to blast the hung-up timbers and
rocks blocking the feeder. McConnel and Allison said Group Leader John H. Dalton
Jr., and Team Leader Craig Dahlstrand assisted them with hang-up blasts at the
Syntron feeder during this period. Dynatec's Spaulding also assisted McConnel
and Allison on at least one occasion, between July 1 and August 2, with blasting
a hang-up at the Syntron feeder chute.

Approximately 706 cars of ore, at an estimated 5.1 yards each, was pulled from
the raise between July 11 and July 28. There were no hang-ups blasted in the
raise during this period and up to 112 cars were loaded during a single shift.
During this 18 day period, ore was transferred through the raise without any
significant problems.

On July 12, a memorandum from Kannegaard to Magma Chief Engineer Richard
Gresham noted that a change order had been written and approved during June
for the 865 Raise to be extended from the 3636 to the 3600 Level.

On July 28, "B" shift, 80 cars of ore were pulled from the 865 and two cars of
water and muck were pulled from the raise by the materials handling crew.
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July 29, 1993

On "A" shift, William Purcella, Magma LHD Operator, dumped thirty to fifty LHD
buckets of sandfill, from the 16 panel 3733 extension stope, into the 865 Raise
at the 3763 dump site as instructed by Group Leader Dalton. Sandfill is a hydraulic
slurry consisting of cement and mill sand used in the stopes for backfilling. A
material handling crew did not pull ore from the raise this shift.

On "B" shift, the material handling crew reported pulling 14 cars of ore and
believed the raise was empty. They completed the shift hand mucking wet ore
from around the Syntron feeder loadout station.

July 30, 1993

A material handling crew did not work at the 865 Raise on "A" shift. Beginning
on "B" shift, blasting of ore pass hang-ups in the raise began on a continuing
basis with between twelve and fourteen blasts occurring through August 3.
Material handlers McConnel and Allison loaded 14 cars of ore before the raise
hung-up. With assistance from Team Leader Dahlstrand, they blasted the hang-up
in the raise three times. After the first blast, Allison said he saw a cracked divider
deflected into the manway about 11/2 inches at Set 8, approximately 60 feet above
the Syntron feeder. Blasting was done with emulsion and capped safety fuse with
the exception of the first blast which also used detonating cord. Allison and
McConnel's safety report noted that the raise was still hung-up at the end of the
shift.

July 31 - August 1, 1993

On "A" shift, Team Leader Alfred D. Edwards assigned Operation Techs Joseph
Elledge and Dusty Sanson to blast the hang-up remaining from "B" shift, July 30.
The regular material handling crew of Jeff S. Christiansen and Nicholas P. Truett
were scheduled to be off from work.

According to Elledge, he and Sanson placed the explosive charge of emulsion and
capped safety fuse through the two inch slot at the top of the raise cribbing, at
about Set 11 or 12, where they believed the hang-up was located. Elledge waited
about 10 minutes while Sanson climbed the manway to guard the 3763 entrance
before igniting the fuse. Elledge said he was unaware if the other dumping site
at the 3700 Level was being used while hang-up blasting was occurring. The
hang-up was blasted two to four times with about ten to twelve feet of material
freed. At the end of the shift the raise still hung-up.

Work was not performed at the raise on "B" and "C" shifts, July 31, nor on any
of the three shifts, August 1, because the material handling crews were scheduled
to be off work.
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August 2, 1993

On "A" shift, the Magma crew pulled 28 cars of ore and noted that the raise was
either empty or hung-up. They went on to finish the shift on the 3000 Level
performing other duties.

On "8" shift, Dahlstrand's crew said they were told by Edwards that the raise
was "muck-bound" and hung-up at the 3700 or 3800 Level. Allison and McConnel
pulled 11 ore cars from the raise during the shift and, with Dahlstrand's assistance,
blasted the hang-up twice using emulsion explosive and capped safety fuse.

Immediately prior to each of these two hang-up blasts, Dahlstrand sent McConnel
or Allison up the manway about six sets (45 feet) above the blast area to guard
the manway. McConnel later said rocks and dirt flew around her when the blast
went off. Allison also said the cracked divider, from July 30, that had deflected
into the manway at Set 8, was still damaged. The raise was still hung-up at the
end of the shift.

August 3, 1993

On "A" shift, Spaulding was told by Kannegaard that Magma miners had dumped
cemented sandfill down the 865 Raise causing hang-ups which the Magma crews
were blasting. This sandfill referred to Purcella's dumping material into the raise
on July 29. Spaulding went to the raise to assist material handlers Christiansen
and Troy Murphy, substituting for Truett, to blast the hang-up. He helped them
blast twice at the Syntron feeder deck using emulsion explosive, capped safety
fuse and detonating cord. Spaulding also confirmed that there was a sandbank
at about Set 11 which he believed was causing the hang-up. Spaulding said he
left the area after the second blast.

After Spaulding left, Murphy and Christiansen pulled about ten cars of ore before
the raise hung-up again. According to Murphy, the two miners called Team Leader
Edwards on the mine phone to ask for instructions regarding the hang-up, Murphy
said Edwards told them to proceed with blasting the raise hang-up. The two miners
then went to the 4000 Level auxiliary explosives magazine and obtained explosive
materials.

Returning from the magazine, the two miners climbed 50 to 60 feet up the 865
manway. Murphy and Christiansen asked the two Dynatec miners working in the
raise to go to the Syntron feeder deck so they could blast the hang-up, Murphy
said he and Christiansen spent about 45 minutes blowing a hole into the packed
ore with an air lance, a blow pipe attached to the mine's compressed air system,
so they could place the explosives charge.

After the charge was placed, Christiansen ignited the fuse and climbed the raise
to guard the blast area. Christiansen used fuse, detonating cord, and an emulsion
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explosive for this blast. Murphy guarded the 4000 Level. Murphy could not
confirm whether dumping of ore in the upper levels was taking place or had
stopped while this hang-up blasting was occurring.

After the blast, Murphy waited a few minutes for the dust to clear and Christiansen
came down the manway . He and Christiansen pulled several cars of ore from the
raise before the ore flow stopped. At the end of the shift, they told the on-coming
crew that the raise was still hung-up.

It is not known when Dahlstrand or his crew notified Group Leader Dalton about
the cracked divider at Set 8, but by "B" shift August 3, Dynatec Lead Miner
Douglas Massey had learned of the cracked divider from Dalton.

Early on "B" shift, August 3, Massey took William G. Wilson, a new Dynatec lead
miner, on a familiarization tour of the 3800 Level. Massey related to Wilson that
Dalton had told him ore was coming into the 865 Raise manway compartment.
According to Wilson, Massey wanted to see the damage first-hand. Wilson waited
outside the raise at the 3763 Level while Massey climbed down the raise. He
came out about five minutes later and told Wilson the raise timber had moved
eight to ten inches. Massey reported his observations to Dalton and later called
Mark Spaulding at home to describe the problem to him.

Prior to this shift, Team Leaders Dahlstrand and Joseph Giarrizzo discussed closing
the 865 dump points because Dahlstrand's materials handling crew might be
blasting the raise if it was hung-up.

McConnel and Allison went to the 865 Raise and tried to pull ore but the raise
would not flow and they concluded it was hung-up. According to Allison, they
climbed the raise, looking through the slots until they found the hang-up at Set
8. After climbing back down the manway, Allison called Dahlstrand and told him
they needed assistance with the hang-up.

Prior to Dahlstrand's arrival, McConnel and Allison went to the auxiliary explosives
magazine on the 4000 Level and obtained one capped safety fuse and 1/2 stick of
emulsion explosive. They carried the explosive materials back to the raise and
waited for Dahlstrand. After Dahlstrand arrived, Giarrizzo was notified that the
raise was hung-up and that dumping locations needed to be shut down before
the raise was blasted. Giarrizzo directed Operations Tech Merryl Coleman to cover
the grizzlies at the 3763 and 3700 dumps and to place barrier tape around each
site. Giarrizzo hung signs saying "Danger - Do Not Dump In Ore Pass" at the two
operating dump sites and assigned Operations Tech Cal Bryant to guard the 3763
Level dump and manway access.

The three Magma personnel, Dahlstrand, McConnel, and Allison, climbed the
manway to about Set 9, which according to Allison " ...was the only place we
could ...manage to get a stick ...between the cribbing and the divider (plate)."
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The crew blasted the hung-up 865 Raise at least six times during this shift.
According to all three personnel, the raise was blasted four times from the raise
manway compartment at about Sets 9 and 12.When freed material fell down the
ore pass compartment, the crew moved to the bottom of the raise and blasted
twice more at the Syntron feeder deck using '/2 to 1 stick of emulsion explosive
for each blast.

Dahlstrand, McConnel and Allison later acknowledged that a 10 inch divider plate
was broken, at about Set 8, during their blasting activities. Allison also reported
seeing rocks coming down the raise manway. McConnel and Allison's safety
report for this shift described the 865 Raise manway as "80" ("bad order" or not
working). The Dynatec shift report filled out by Massey also indicated the raise
had "80" crib and dividers from blasting hang-ups. The raise was noted as still
hung-up at the end of the shift.

August 4. 1993

As a result of Massey's call the previous night, Spaulding and Dynatec miner Tony
Contreras made an inspection of the 865 Raise, from the 3763 to the 4000 Levels,
during the early part of II A" shift. During that inspection, Spaulding noted that
raise sets had settled about eight to ten inches from the original installation. They
also observed ore in the manway and two pieces of armored cribbing missing at
Set 20. Spaulding said he and Contreras thought " ... the raise was unsafe for
travel. "

Early the same day, Lautenschlaeger, Dalton, and Chambers told Kannegaard
about the Magma crew damaging the raise the previous night. Kannegaard said
Chambers told him there was a broken divider at Set 8 and asked him to look at
it.

Kannegaard went to the raise and entered the manway at the 3763 Level. He
climbed down the manway and inspected the raise as he descended. At Set 20,
he observed two pieces of armored cribbing lying in the manway. Kannegaard
said he thought the cribbing was there because the hanging wall plate had shifted
toward the wall an inch or two, allowing the cribbing to come out. He also saw
muck and material in the manway and became concerned about climbing below
that point. Kannegaard climbed back out of the raise and proceeded to the 4000
Level where he met Spaulding. The two climbed up the raise to Set 8 where the
divider plate had been reported as broken.

Here they found a number of burned safety fuses, a partial stick of emulsion
explosive, emulsion explosive wrappers, and a broken divider plate. Kannegaard
and Spaulding also saw a twelve inch by twelve inch block which Spaulding
characterized as sheared. They climbed to Set 9, then stopped because of their
concern that the material above could fall on them. They found more spent safety
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fuses draped across the manway ladder at this location. Both men, as a result of
their inspection, believed that the 865 Raise had suffered blast damage.

Spaulding, Wilson, and Massey said, that between Sets 8 and 20, they observed
the raise sloping 8 to 10 inches toward the ore pass indicating the ore pass side
had moved, or settled, downward. Spaulding said Kannegaard told him that he
and Magma believed settling of the structure for a full raise set, or 71/2 feet, was
acceptable. To Spaulding, Kannegaard's estimate " ... sounded like a total disaster
to me, at the time." Manway ladders in the raise were also broken, apparently as
another result of the structural settling.

Dynatec lead Miner Ronald Spry also made an inspection of the 865 Raise
sometime on August 4 and saw " ... over a hundred and some feet of sandfill ... "
in the ore pass compartment. He thought that Dahlstrand's crew had gotten part
of the hang-up down during their blasting because the sandfill hang-up, or plug,
had detached into two separate pieces. One plug remained at about Set 20 and
the other obstruction had dropped 40 or 50 feet down the ore pass before it had
hung-up again. Spry believed that the force of the lower hang-up falling, and then
stopping, caused the center part of the raise to settle about eight to ten inches.
In the lower raise sets Spry saw a number of crushed horns and believed these
were the result of the hang-up falling and abruptly stopping.

Spry also said he saw evidence of blast damage at Set 20 because the two pieces
of armored divider cribbing lying in the manway were blackened.

While these inspections were being conducted by Magma and Dynatec, Edward's
materials handling crew pulled 40 cars of ore from the raise and then performed
miscellaneous duties on the 4000 and 3600 levels.

Based on the blasting damage and structural settling observed during these
inspections, Magma decided to close the 865 Raise sometime during "A" shift,
August 4. Kannegaard told Dynatec's Mark Spaulding to start repairing the raise.
Dynatec promptly taped off all dumping points and boarded over the grizzlies prior
to starting the repairs.

As repairs began, Dahlstrand's crew was at the 865 Raise and reported water
coming down the manway. They did not pull ore but performed other duties on
the 4000 level for the remainder of the shift. The crew also moved the 4000
level auxiliary explosives (detonator) magazine to the 3700 level.

On "B" shift, Dynatec's Wilson was supervising the raise repair work from the
3763 to the 4000 levels. He saw bowed timber, separation of the posts from
the plates, landings misaligned, and manway ladders shifted sideways. Two
pieces of cribbing had been removed from the bird cage and he looked up the
raise from about Set 11. Wilson saw a large amount of cemented sandfill which
created " ... a big belly on the hanging wall ... " of the ore pass compartment.
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During the shift, Wilson's crew removed the dust covers from the crib slots, from
Sets 8 through 11, and air lanced a hole into the hung-up mixture of cemented
sandfill and packed ore. Wilson said they used 1/2 stick of emulsion explosive for
each of the six blasts conducted to knock down the packed muck.

August 5. 1993

On "A" shift, Magma's Kannegaard and Thomas Fudge inspected the 865 Raise
from the 3763 to the 4000 Levels. As a result of that inspection, Fudge concurred
with the previous assessments that blasting had damaged the divider at Set 8.
He also said he observed " ... some settling of the timber ... [and that the] ... Set 21
and 20 area did show some signs of elongation or separation." Fudge went on
to specify that by elongation or separation he meant " ...there had been some
settling of the ore pass where you could see the ... post from the set below was
starting to possibly separate itself from the wall plates and end plates up above.
And our [Magma's] only concern there was ...making sure that the cribbing was
well keyed in to the bird cage ...We didn't want any settling there to give that
stuff [the crib] any chance to slide up and out."

According to Kannegaard, he and Fudge wrote a memorandum the same day
officially closing the 865 Raise for repairs. The memorandum was posted on the
mine bulletin board and stated, in part:

Due to some structural settling, 865 has been closed and should not be used. It
will take several days to stabilize the raise and return it to operation.

Dynatec will be doing the following:

1) Removing sandfill banks in the muck compartment
2) Clean down manway
3) Install spreaders under all short manway wallplates
4) Finish closing all blow pipe windows
5) Stabilize broken divider #8
6) Repair broken ladders
7) Secure ladders to wall plates
8) Shotcrete at #20 and #21 hanging wall wallplates
9) Close windows at #8 and #21

Return to service on C-Shift Monday, August 8, 1993.

The shotcreting at Sets 20 and 21 was to, in Fudge's words, key in or hold the
sets together. The structural settling of the 865 Raise was not addressed during
the Magma assigned repairs of August 4 through 9.
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August 6. 1993

A Magma memorandum noted that the raise had reached the 3636 Level at the
end of July and that the top grizzly was installed at the dump site. The
memorandum also noted that Dynatec had started to excavate the short extension
raise from the 3636 to 3600 Levels and when this section was completed ore
train usage on the 3600 Level would be reduced by 50%.

Also on this day, Spaulding and Ronald Spry attended a going away breakfast for
Dynatec's Douglas Massey. Attending the meal were Spry, Spaulding, Massey;
Kannegaard and Fudge. During the breakfast, Spry and Spaulding told Fudge and
Kannegaard that further hang-up blasting in the 865 Raise, without the installation
of load bearing sets in the raise, would cause the structure to fail. According to
Spaulding and Spry, Kannegaard and Fudge agreed to limit blasting ore pass
hang-ups except as a last resort. Both Fudge and Kannegaard deny they were told
the raise would fail if further hang-up blasting was done. Spry and Spaulding also
said that Kannegaard indicated he would inform Magma's group leaders that
hang-up blasting was not to be done except as a last resort.

At about this same time, Kannegaard said he told Group Leader Dalton that the
865 Raise material handling crews should use air lances or sledge hammers as
the preferred method of freeing hang-ups. According to Kannegaard, Dalton said
he would see that his crews knew of the procedures.

Meanwhile, the Dynatec repairs continued in the 865 Raise on both "A" and "B"
shifts, August 6. The packed muck, restricting passage in the ore pass compart-
ment, was removed with explosives. The Magma material handlers did not work
around the raise either of these shifts.

August 7-8. 1993

The Magma material handling crews did not work at the 865 Raise during this
period. The Dynatec repair crew worked only day shift in the raise and blasting
activities did not occur. Their work consisted of shotcreting at Sets 20 and 21
and repairing and cleaning raise landings.

August 9. 1993

No work was done at the 865 Raise by Magma crews on II A" shift. One Dynatec
crew continued repairs on the raise during this shift and on "B" shift, the assigned
repairs were nearly completed. While Wilson had concerns with the repairs, he
had been instructed by Spaulding to release the raise to Magma once the repairs
were finished. Wilson turned the raise over to Magma in the middle of the shift
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and twelve cars of are were pulled from the raise by Team Leader Edward's crew
before the shift ended.

On "C" shift, 81 are cars were pulled from the raise by McConnel and Allison.
Allison said they left the raise empty at the end of the shift.
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DAY OF THE ACCIDENT

Dalton, Edwards, and material handlers Jeff S. Christiansen and Nicholas P.
Truett, began "B" shift, August 10, by participating in a team meeting that lasted
from 3:00 p.rn., until approximately 5:00 p.m.

While the Magma crew was in this meeting, Dynatec Lead Miner Wilson made
assignments to his crew of miners: Leo Ybarra and Abraham Donlin were to drill,
blast and install timber sets for the 865 extension raise at the 3636 Level; Ernest
Villaverde was to repair the Syntron feeder decking while Jose Castenada and
Nathan Spry were to install spreaders and repair loose or broken ladders in the
865 Raise manway compartment.

After their meeting, Edwards and his crew went underground. Edwards left the
mancage at the 3600 Level and walked down the ramp to the 3800 looking for
a LHD. Truett and Christiansen proceeded to the 4000 Level to remove ore from
the 865 Raise and transport it to the dump pocket.

Christiansen and Truett loaded ore into rail cars until about 6:00 p.m., when the
raise hung-up. After Christiansen climbed the manway and unsuccessfully air
lanced the hang-up, he descended back to the feeder deck and told Villaverde he
was going to call for instructions.

Christiansen and Truett were next seen at Nine Shaft talking to Edwards and soon
afterwards returned to the raise. Christiansen was seen carrying a capped safety
fuse and one stick of emulsion explosive in his hands. Villaverde told Christiansen
and Truett that Nathan Spry and Castaneda were working in the raise manway.

At about 6:30 p.m., Christiansen and Truett placed the explosive materials at
about Set 11. Christiansen climbed up to Set 14 and told Spry and Castenada of
the impending blast. As the Dynatec miners climbed down the manway, they
encountered Truett. Spry asked Truett who gave them permission to blast the
hang-up. Truett replied they had permission.

At about this time, while the Magma and Dynatec personnel were still in the raise,
Wilson arrived at the 865 Raise. He learned from Villaverde that the two Magma
miners were in the manway preparing to blast an ore pass hang-up. Wilson was
upset and understood from Spaulding and Spry that there was to be no more
hang-up blasting in the raise. Wilson climbed up the manway and met Spry and
Castenada about two sets up. He told them to get out of the raise if Magma was
going to blast a hang-up. Wilson then left for the 4000 Station.

Meanwhile, William Purcella and Jose Valdez, two Magma LHD Operators, were
hauling ore from nearby stopes and dumping it into the raise at the 3763 grizzly.
Material was also being dumped into the two upper level dump points of the raise.
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When Wilson returned to the 4000 Station, he met Edwards getting off Nine Shaft
mancage. Wilson asked Edwards if he was aware that Christiansen and Truett
were blasting the 865 hang-up. According to Wilson, Edwards replied he knew
of the blasting. Wilson said he told Edwards that he understood there was to be
no more blasting in the raise. Wilson said that Edwards replied, "Well, there is."

Wilson boarded the mancage and returned to the 3600 Level to assist Ybarra and
Donlin with their work at the top of the 865 Raise. It is unknown where Edwards
went between this time, 6:30 p.m., and about 7:35 p.m.

Meanwhile, Truett left the raise and walked down the drift to guard the blast area,
taking Villaverde, Spry and Castaneda with him. Christiansen, at about Set 11,
ignited the safety fuse and climbed up the manway to guard against someone
descending into the blast area.

After the hang-up blast, the four miners returned to the Syntron feeder deck and
Christiansen climbed down from the manway compartment. Castenada and Spry
assisted Villaverde with the Syntron feeder decking and did not go back into the
manway.

Between 7:00 p.m. and 7:30 p.rn., Dalton was seen on the 3000 Level by 81
Winze hoist operator James Mendoza. Dalton was taking carbon monoxide
samples in the mine with a hand-held gas detector. Dalton told Mendoza he had
to take the readings on the 3000 Level and then was going to Nine Shaft.

According to the Dynatec crew, Christiansen and Truett attempted to pull the
raise again, but after approximately 21/2 ore cars, it hung-up once more. At about
7:10 p.rn., Donald Graham, a Magma team leader, was overheard on the mine
phone reporting that the 865 Raise was muck bound, or full of ore, three feet
down from the 3763 Level grizzly. This indicated that ore was on top of the
hang-up, at least to the 3763 Level. Approximately 180 yards of ore was dumped
into the raise during the shift while hang-up blasting in the raise was occurring
below.

Meanwhile, Wilson contacted his crew at the 865 Raise on the mine phone and
told them to hurry because he wanted them at the 3600 Level to help Ybarra,
Donlin and himself guard a blast planned for about 8:00 p.rn., at the 865 extension
raise.

Shortly after 7:15 p.m., Christiansen and Truett again walked to the explosive
storage facility and returned with more emulsion explosive and capped safety
fuse. The Dynatec miners observed Christiansen and Truett carrying the explosive
materials in their hands.

Christiansen climbed up the manway to place the explosive charge in the hang-up
while Truett stayed on the Syntron deck. While placing the explosive near Set 11,
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Christiansen dropped the primed charge into the ore pass compartment. He
climbed down the raise manway to the feeder deck and Truett turned on the
Syntron feeder to vibrate the primed charge out of the ore pass compartment.
The Dynatec crew stated they looked for a place to hide on the feeder deck,
thinking an explosion would occur if the vibrating feeder caused an ignition. A
few seconds later, Villaverde overheard Truett say "l've got the fuse." The
emulsion explosive was not recovered from the Syntron feeder.

About 7:30 p.m., 81 Winze hoist operator Mendoza stated he was called by Dalton
who told him he was at Nine Shaft, 3000 Level.

At about 7:35 p.m., Nine Shaft cager, Robert Courvoisier, overheard Edwards on
the mine phone stating that the 865 Raise was hung-up. About five minutes later,
Courvoisier said Edwards called and asked him to go to the 3500 Level and pick
up four 1 inch diameter, 20 foot long PVC pipes and take them to the 4100
Station.

At approximately 7:45 p.m., Mendoza said he heard Christiansen paging Edwards
on the mine phone. According to Mendoza, Edwards was needed at the 865 Raise
because the crew was having trouble and the raise was hung-up.

A few minutes later, the Dynatec crew packed their gear and started to leave the
Syntron feeder for the 4000 Station to catch Nine Shaft mancage.

At about the same time, Edwards took the Nine Shaft mancage from the 3500
to the 4000 Level. Edwards was getting off the mancage when the Dynatec crew
arrived at the station. When they spoke to him, Edwards stated that he was aware
of Christiansen and Truett's blasting activities at the 865 Raise and that he was
going there to see what was going on. Villaverde, Spry and Castenada then took
the mancage to the 3600 Level to assist the other Dynatec crew.

At approximately 8:20 p.rn., Nine Shaft cager Charles Castaneda, took Dalton to
the 3600 Level. At approximately 9:00 p.rn., and after blasting the 865 extension
raise, Wilson and his two crews went to the 3600 Station where they met Dalton.
Wilson told Dalton they were out of materials and were leaving the mine in the
next few minutes. Wilson also expressed concern about the hang-up blasting at
the 865 Raise. According to Wilson, Dalton said he knew about the blasting and
was going there to help with the hang-up.

A few minutes later, LHD Operator Purcella accidentally cut an electrical line with
his LHD at the 3763 Level dump. While paging an electrician on the mine phone,
Dalton got on and told Purcella he would contact an electrician. Edwards joined
the phone conversation and Dalton told Edwards he would help the crew get the
865 Raise hang-up down. Dalton told Purcella to block off all three 865 dumping
points. Dalton subsequently contacted Floyd George, an electrician, to repair the
cut electrical line at the 3763 dump.
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At about 9:15 p.m., Dalton took the cage to the 4000 Level. Edwards paged
Dalton on the mine phone and asked him to bring a 1-inch by 6-foot long blow
pipe.

After closing the 3763 dump, Purcella arrived at the 3700 grizzly and saw a LHD
getting ready to dump ore into the 865 Raise. He told the operator to dump the
material because he was shutting the raise down. Purcella proceeded to the 3636
Level where he observed two more LHD's dumping into the raise. He told them
that he was shutting down the dump site and taped the area off as he had the
other two sites. Purcella then returned to the underground shop.

About 9:45 p.m., Electrician Floyd George began repairing the damaged electrical
line about 30 feet from the 3763 dump. While repairing the line, George felt small
rocks falling around him and heard the ore run in the 865 Raise. He ran from the
area. '

At shift changes, Magma's supervisors and miners routinely communicated from
one shift to the next conditions that can be expected in the mine. Joseph Giarrizzo,
an oncoming "C" shift team leader, tried unsuccessfully to contact Dalton and
Edwards on the mine phone at about 10:50 p.rn, At 11 :00 p.m., Mary McConnel
and Christopher Allison, materials handlers for the next shift, took the mancage
to the 4000 Level to pull ore from the 865 Raise.

Arriving on the 4000 Station, McConnel and Allison saw Dalton's, Edwards',
Truett's, and Christiansen's lunch buckets. The two walked to the raise and saw
the ore train parked under the Syntron feeder chute. The first car behind the motor
was empty, but a muck pile filled the drift and almost covered the second car.

The two climbed a ladder onto the Syntron feeder deck and observed the raise
manway compartment full of ore, broken lagging, and armored timbers. They next
saw a boot sticking out of the pile and Dalton's caplamp battery hanging from its
cord on a steel beam.

McConnel used the mine phone to call her team leader, Craig Dahlstrand, on the
surface. She told him there had been a serious accident at the 865 Raise. A few
minutes later, Dahlstrand descended into the mine with Magma Team Leaders
Michael Borseth, Ronald Hanson and Giarrizzo. Dahlstrand told them there had
been a cave in at the raise and that he and Borseth were going to investigate the
accident.

Giarrizzo and Hanson got off the cage at the 3700 Level and went to the 3763
dump to see if the missing crew might be there. They entered the 865 raise
manway at this location and, proceeding cautiously, they climbed down. When
they reached the first landing, located at Ring 29, Giarrizzo used the mine phone
to page Dalton. Receiving no reply, they continued down the raise, expecting to
see one or all of the missing crew. When they reached Ring 19, about 74 feet
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below the 3763 Level, they found a bird cage pulled slightly free from the raise
timber.

On the next set down, at Ring 18, they found one piece of armored cribbing laying
across the manway landing. Most of the crib panel between the manway and ore
pass compartment was missing at this location. When Giarrizzo looked through
the ladderway toward Ring 17, the entire panel was missing between the manway
and ore pass compartment and there were no landings below him as far as he
could see.

Giarrizzo started to yell and bang on the air and water pipes in case one of the
missing miners was below him. He and Hanson saw and heard nothing in response.
They climbed back up the manway, exiting the raise at the 3763 and then
proceeded to the 4000 Level.

Meanwhile, Dahlstrand and Borseth arrived at the 4000 Station where McConnel
met them. After talking with her, Dahlstrand called the hoistman and told him to
notify the appropriate Magma officials because there was a serious situation at
the 865 Raise. Dahlstrand, Borseth, and McConnel walked to the raise and saw
water running out of the Syntron feeder chute and the muck pile. They climbed
up the ladder to the feeder deck and Allison pointed out the boot and Dalton's
cap lamp battery. They also saw blood on the muckpile.

Team Leader Borseth immediately sent out an alert over the mine phone for Magma
Emergency Response Team members to report to the 4000 Level.

A. Recovery Activities - August 11. 1993

Borseth briefed Emergency Response team members on the situation as they
began reporting to the 4000 Level. As work began on finding the missing crew,
MSHA Inspectors Clarence Ellis and James Eubanks arrived at the mine at about
2:55 a.m. Ellis immediately issued a Section 103(K) Order, Number 4124521,'to
insure the safety persons involved in the recovery operation.

Due to the unknown condition of the raise, Magma's recovery activities proceeded
slowly during the night. Stulling and spiting of the loose material had to be
completed before the victims could be located and extricated. After some material
had been removed from the manway compartment, Dalton's body was recovered
at approximately 3: 15 a.m. The remaining three victims were recovered a short
time later. During the recovery the following significant items were found:

One wristwatch, belonging to Nicholas P. Truett, which was stopped at
9:45 p.m.

One large empty powder (explosives) bag on a nail at the Syntron feeder
deck.
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One partial stick of unexploded cap-sensitive emulsion explosive on a Syn-
tron feeder deck beam.

One detonating cord attached to a piece of armored cribbing.

The victims were pronounced dead at the scene by the Pinal County Sheriff's
Department. They were removed from the mine at about 10:45 a.m., and
transported to the Tucson Medical Center in Tucson, Arizona. Autopsies per-
formed later by the Pinal County Medical Examiner's office indicated that all four
victims died as the result of blunt force trauma.

B. Items Found - August 19, 1993

The following items were found at the 4000 Level auxiliary explosives storage
area. The explosive materials stored at this magazine were used to blast hang-ups
in the 865 Raise.

Thirty-six capped safety fuses stored in a foil barrier bag (trash-type) bag
adjacent to the drift and 25 feet from the auxiliary explosives storage
magazine;

Sixteen boxes of emulsion explosives were stored in the auxiliary maga-
zine with the oldest products located at the bottom;

Sixteen boxes of emulsion explosives were stored in the auxiliary maga-
zine which was more than a one-week supply; and

The cover was not on one box of emulsion explosive in the auxiliary maga-
zine.
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HUMAN RESOURCES

Experience of the Victims

John H. Dalton, Jr., age 48, Materials Handling Group Leader, had 21 years mining
experience with four years four months at the Magma Mine. Alfred D. Edwards,
age 56, Materials Handling Team Leader, had 30 years mining experience and
three years five months at this mine. Jeff S. Christiansen, age 21, Operations
Tech I, had one year four months mining experience, all at this mine. Nicholas P.
Truett, age 19, Support Tech III, had one year two months mining experience, all
at this mine.

Training - Magma Copper Company

A. General

Magma's training plan was approved by the MSHA Rocky Mountain District
Manager on May 17, 1991. Additionally, from May 11 through 27, 1993, the
Ensign-Bickford Company was at the mine and reportedly instructed all Magma
personnel in procedures and practices for the use of explosives.

B. Training Received by the Victims

Jeff S. Christiansen was hired at the mine on April 20, 1992, and had no previous
mining experience. According to company training records, he received 40 hours
of newly employed inexperienced miner training from April 20 through 24, 1992,
and annual refresher training on March 26,. 1993. Christiansen received seven
MSHA Form 5000-23 Training Certificates for task training:

1) 05/04/92 - 9T Loco Diesel
2) 06/27/92 - Cage; 1 and 2 yard LHO (form noted "in training")
3) 09/15/92 - Fire extinguisher
4) 12/03/92 - 250
5) 04/18/93 - Tractor
6) 04/25/93 - 500 Motor
7) 05/06/93 - Oxy-Acetylene

The following deficiencies were noted for Christiansen in relation to the task
training required for miners assigned to a task in which they have had no previous
experience:

An MSHA Form 5000-23 or evidence of training was not produced for
"blasting procedures" as required by mandatory standard 48.7. An
MSHA Form 5000-23 or evidence of training was not produced indicating
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that "loading and dumping procedures," as mandated by Magma's
approved training plan, was taught to Christiansen prior to his assumption
of work duties at the 865 Raise. Magma did not produce documentation
or evidence indicating that Christiansen had received training in the 865
Raise Syntron operating procedures prior to working at the raise.

John H. Dalton, Jr. had previously worked for various mining contractors and was
hired by Magma on March 5, 1990. An MSHA Form 5000-23 was not produced
indicating that he had received newly employed experience miner training before
beginning his work duties. However, other information confirmed that Dalton had
received the training. Dalton received annual refresher training on 05/05/90,
10/05/90,09/30/91, and 10/28/92. He also received five MSHA Form 5000-23
Training Certificates for task training:

1) 05/08/89 - Hoisting apparatus
2) OS/25/90 - Task not indicated
3) 12/21/90 - First aid (four hours)
4) 03/22/93 - Tractor
5) Unknown - 1 yard LHD

Alfred D. Edwards had previously worked for Magma and was rehired on March
5, 1990. According to company training records, Edwards received newly hired
experienced miner training on February 13, 1990, about three weeks prior to
starting work. While an MSHA Form 5000-23 was not produced for the training,
other documentation confirmed Edwards received training. He received annual
refresher training on 01/11/91, 01/11/92 and 11/23/92. He also received three
MSHA Form 5000-23 Training Certificates for task training:

1) 05/31/90 - Demonstration of Equipment
2) 11/11/92 - 250 LHD
3) 03/23/93 - Tractor

Nicholas P. Truett was hired at the mine on June 15, 1992, and had no previous
mining experience. According to company training records, he received 40 hours
of newly employed inexperienced miner training from June 15 through 19, 1992,
and annual refresher training on May 3, 1993. Truett received four MSHA Form
5000-23 Training Certificates for task training:

1) 09/15/92 - Fire extinguisher
2) 12/02/92 - 250 LHD
3) 04/18/93 - Tractor
4) 05/05/93 - Oxy-Acetylene

The following deficiencies were noted for Truett in relation to the task training
required for miners assigned to a task in which they have had no previous
experience:
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An MSHA Form 5000-23 or evidence of training was not produced for
"blasting procedures" as required in mandatory standard 48.7. An MSHA
Form 5000-23 or evidence of training was not produced indicating that
"Ioading and dumping procedures," as mandated by Magma's approved
training plan, was taught to Truett prior to his assumption of work duties
at the 865 Raise. Magma did not produce documentation or evidence
indicating that Truett had received training in the 865 Raise Syntron
operating procedures prior to working at the raise.

C. Magma Training Documents and Blasting Practices

Magma's MSHA approved training plan for the task training required for miners
assigned to a task in which they have had no previous experience, specifically
"Ioading and dumping procedures," stated that one of the topics to be covered
with personnel would be blasting orders and guarding. Magma documents
indicated that the purpose of a blasting order was to ensure that all precautions
were taken to protect other employees from being blasted, or dusted, and that
qualified personnel were conducting blasting operations.

Further, these documents stated that a blasting order must be obtained from a
supervisor when any blasting was to be done, except for those blasts which were
electrically detonated at the end of the shift. A blasting order, according to
Magma, must state:

(1) The time and date of the blast
(2) Name of the blaster and PR [payroll] number
(3) Location of the blast
(4) Amount of primers and powder used
(5) For what purpose
(6) Signed by the employee and supervisor

In response to MSHA questions concerning blasting orders, Magma noted that
blasting orders were " ...a pre-1982 shutdown policy that was not re-established
when the mine re-opened." Magma did not produce documentation or evidence
indicating that Truett or Christiansen received training in blasting orders as
specified in their approved training plan.

Another Magma training document, dated January 27, 1993, indicated that
waiting times before entering a blast area were thirty minutes after blasting
activities occurred. Further, it established that personnel must " ...be at least 100
feet from [the] blast and out of direct line of fire ... " when blasting. Documentation
or evidence was not produced indicating that Truett and Christiansen received
training in this guarding information as specified in Magma's approved training
plan.
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D. Magma Pay For Skills and Team Concept

When the Magma Mine reopened in 1990 each employee was placed on salary,
but the traditional system of paying weekly bonuses to contract miners who
achieved higher production levels was retained. Documentation indicated that
Magma introduced a "Team Concept" to encourage employee participation in
decision making and to foster a closer sense of affiliation with the company.

Fundamental to Magma's "Team Concept" was that employees were involved in
the decision-making process for a wide range of activities. Employee input,
according to Magma, was sought for key safety, productivity, and cost decisions.
Teams existed for mining processes including development, production, materials
handling, maintenance and construction. Teams were also formed for special
projects, among them the design of the 865 Raise.

Structurally, teams were normally composed of four to five miners and directed
by a team leader. Depending on the mining process, two or more teams comprised
a group, which was overseen by a group leader. Group leaders reported directly
to the mine manager.

One element of the "Team Concept" was the Pay-For-Skills (PFS) assessment
system. Under PFS, team members were paid based on their rated skills at a
variety of mining tasks. Other team members, with the concurrence of the team
leader, rated an individual who requested assignment to the next higher rated
skill. This peer and team leader rating was based on their assessment of several
behavioral skills: attendance, safety, and performance.

E. Pay for Skills and MSHA Training Requirements

Documents submitted by Magma to MSHA indicate that Christiansen and Truett
received other instruction, in addition to what was required under their MSHA
approved training plan, relative to their occupations. That instruction was provided
under Magma's PFS assessment system.

An MSHA review of those PFS skill assessments instructions, when compared to
Magma's approved training plan and mandatory standard 48.7, revealed the
following deficiencies in the tasks "Ioading and dumping procedures" and
"blasting operations":

Jeff S. Christiansen -

a) Documentation or evidence was not produced indicating that Christian-
sen received training in "blasting orders and guarding" in the 865 Raise;

b) Documentation or evidence was not produced indicating that Christian-
sen received training in "knocking down hang-ups" in the 865 Raise;
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c) Documentation or evidence was not produced indicating that Christian-
sen received training in "wet muck" in the 865 Raise;

d) Documentation or evidence was not produced that Christiansen received
training in "blasting operations" in the 865 Raise; and

e) Christiansen began work at the raise on July 11, 1993 - all evidence of
MSHA training or PFS skill assessment instructions received preceded
that date.

Nicholas P. Truett -

a) Documentation or evidence was not produced indicating that Truett re-
ceived training in "blasting orders and guarding" in the 865 Raise;

b) Documentation or evidence was not produced indicating that Truett re-
ceived training in "knocking down hang-ups" in the 865 Raise;

c) Documentation or evidence was not produced indicating that Truett re-
ceived training in "wet muck" in the 865 Raise;

d) Documentation or evidence was not produced that Truett received train-
ing in "blasting operations" in the 865 Raise; and

e) Truett began work at the raise on July 11, 1993 - all evidence of MSHA
training or PFS skill assessment instructions received preceded that date.

Training - Dynatec Mining Corporation

All Dynatec miners received training in accordance with Dynatec's MSHA
approved training plan which met the requirements of 30 CFR Part 48. The plan
was approved by the MSHA Rocky Mountain District Manager on March 3, 1992.

All MSHA Form 5000-23's submitted by Dynatec met the requirements of 30
CFR Part 48. Dynatec's Job Superintendent Mark Spaulding, an approved MSHA
instructor, received mine hazard training from Magma in January 1993. Spaulding
provided each miner with the appropriate training as the remainder of the Dynatec
mining employees were hired or came on site.
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CONCLUSIONS

Magma failed to use prudent engineering practices in the design of the 865 Raise.
This ground support structure was inappropriate and inadequate for the ground
in which it was built. Magma failed to make a structural analysis of the 865 Raise
design. Magma failed to incorporate an adequate number of bearing sets in the
raise to support the foreseeable structural loads to which it would be subjected.
Magma failed to incorporate mechanical fasteners in the raise to prevent joint and
structural separation. Magma also failed to modify the design of the structure as
it was being developed for the ground conditions which were encountered. These
fundamental design failures, which would have been prevented by the application
of prudent engineering practices, contributed to the collapse of the 865 Raise.

Magma and Dynatec both failed to use prudent engineering practices in the
installation of the 865 ground support structure. Magma and Dynatec failed to
determine that external support, such as backfilling and blocking, was adequate
to control the ground and stabilize the structure. These failures allowed the lateral
movement of the structure and accelerated its collapse on August 10, 1993. The
movement of the structural joints allowed cribbing, dividing the manway and ore
pass compartments, to be dislodged causing ore to fall into the manway.

Magma and Dynatec both failed to use prudent engineering practices in maintain-
ing the 865 ground support structure after progressive deterioration and damage
was known to exist. Magma and Dynatec failed to adequately address the
settlement of the structure during repairs ordered by Magma during August 4
through 9. Magma and Dynatec failed to ensure the safety of their miners who
were assigned to work in the raise by inadequately inspecting, evaluating, and
superficially correcting the known hazards that existed.

Magma demonstrated widespread disregard for the safe use of explosives. Magma
failed to provide the required training for two inexperienced miners to ensure the
safe storage, transportation, and use of explosives. The 865 Raise was damaged
from improper hang-up blasting which accelerated the collapse of the already
settling structure.

Magma routinely withdrew ore from the 865 Raise until it was empty and then
refilled the raise with material. This repetitive loading and unloading loosened
structural blocking to a point where some of the blocking fell from place,
permitting the outward movement of the structural framework.

On August 3, 4, and 5, 1993, Magma and Dynatec inspected the 865 Raise and
found structural settlement, joint separation, a broken divider plate, sheared
blocking, loose and broken ladders, displaced landings, movement of the divider
wall toward the manway, and divider cribbing and ore in the manway. Magma
and Dynatec both failed to take the necessary remedial steps to correct the known
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settling damage to protect the miners who were assigned to and worked in the
raise.

The MSHA investigators determined that an imminent danger as defined in Section
3(j) of the Federal Mine Safety and Health Act of 1977 existed from at least
August 3 until the time of the accident. Because of the inadequate inspections,
superficial repairs and the unsafe use of explosives, the 865 Raise was left in a
condition of impending failure without regard to the safety of the miners who
were exposed to the known hazards that existed.

CAUSES OF THE ACCIDENT

Magma failed to utilize prudent engineering practices in the design of the 865
Raise which resulted in the failure of this ground support structure on August 10,
1993. The improper and inadequate installation and maintenance of the raise
further reduced its structural integrity and compounded the design problems
allowing ore to enter the manway compartment striking and killing the four miners.

Inadequate examinations of the raise, conducted by both Magma and Dynatec,
failed to prevent miners from being exposed to its failure.

Magma failed to provide the required training to inexperienced miners who worked
in the raise. This training would have ensured the safe and proper use of
explosives. The improper use of explosives in the raise, including the unsafe
blasting practices, damaged the settling structure and accelerated its collapse.
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RECOMMENDATIONS

The accident investigation committee believes that the following recommenda-
tions identify problems that were highlighted by this investigation and which go
beyond current regulatory requirements. The investigators believe that these
recommendations focus on issues which will enhance miner safety and health in
the future.

MSHA should require mine operators to submit plans for major structures, such
as raises with manways, for review and approval by an independent, registered
professional engineer. These plans should then be required to be submitted to the
appropriate MSHA district manager.

Mine operators should establish and implement quality control criteria for the
design, installation, maintenance, and examination of major structures, such as
raises with manways.

MSHA should require the certification of supervisors and miners who perform
critical activities such as examinations and blasting.
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Investigation Participants
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Magma Copper Company

Douglas R. McGregor
Steve Lautenschlaeger
Thomas Fudge
Kelly Stolp
Alison Shelton, Esq.
Mark N. Savit, Esq.
Dave West

Alex Paul
John Hetrick
Dewayne Chambers
John Tomerlin
Matthew Kannegaard
Craig Dahlstrand
Donald Graham
Joseph Giarrizzo
Michael Borseth
Gene Halsey
Charles Castenada
Troy Murphy
Mary McConnel
Michael Stewart
Douglas Eyler
William Purcella
Christopher Allison
Joseph Elledge
Kevin Chavez
Cal Bryant
James Mendoza
Floyd George

General Manager
Mine Manager
Senior Mine Engineer
Manager of Safety
Attorney
Attorney, Jackson & Kelly
Senior Engineer, Bharti Engineering

Associates, Inc.
Senior Mine Geologist
Personnel Manager
Group Leader
Group Leader
Team Leader
Team Leader
Team Leader
Team Leader
Team Leader
Safety Supervisor
Cager
Support Tech
Support Tech
Operation Tech
Chippy Hoist Operator
Operation Tech
Operation Tech
Operation Tech
Operation Tech
Support Tech
Hoist Operator
Electrician

Office of the Arizona State Mine Inspector

Douglas Martin
Phillip Howard
Bill Hawes
Gary Cothrun

Arizona State Mine Inspector
Assistant State Mine Inspector
Assistant State Mine Inspector
Deputy State Mine Inspector
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Dynatec Mining Corporation
John Marrington
Brian J. Hagan
James Harrower
Mark Spaulding
John C. Folinsbee
Steven Weatherspoon, Esq.

Daniel Frost, Esq.
Douglas Massey
Ronald Spry
William G. Wilson
Nathan Spry
Ernest Villaverde
Jose Castenada
Virgil Mason
Abraham Donlin
Leo Ybarra

Vice President and General Manager
Safety Director
Former Area Manager
Project Superintendent
Consulting Mining Engineer
Attorney, Chandler, Tullar,Udall
and Redhair

Attorney, Fairfield and Woods, P.C.
Lead Miner
Lead Miner
Lead Miner
Miner
Miner
Miner
Miner
Miner
Miner

u.s. Department of Labor

Office of the Solicitor
Division of Mine Safety and Health

Robert A. Cohen, Esq. Assistant Counsel, Trial Litigation
Edward H. Fitch, Esq. Assistant Counsel, Trial Litigation
Andre S. Love, Esq. Attorney

Mine Safety and Health Administration
Tyrone Goodspeed
Jimmie L. Jones
William W. Wilson
Robert L. Ferriter
James Warren Andrews
Michael Music
Jerry Davidson
Sidney Hansen
David M. Ropchan
Dr. Kelvin Wu

Clarence Ellis
James Eubanks
Larry Nelson
Larry Aubuchon
Vernon R. Gomez

Supervisory Mine Inspector
Supervisory Special Investigator
Mine Safety and Health Specialist
Chief, Ground Support Division, DS&HTC
Mining Engineer, DS&HTC
Supervisory Mine Inspector
Geologist, DS&HTC
Mining Engineer, DS&HTC
Mining Engineer, DS&HTC
Chief, Mine Waste and Geotechnical
Engineering Division, PS&HTC
MSHA Inspector
MSHA Inspector
Supervisory Mine Inspector
Supervisory Mine Inspector
Administrator for Metal and Nonmetal
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U.s. Bureau of Mines

Dr. R. Karl Zipf, Jr. Structural Engineer, Ground Control
Division, DRC
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock) 3. Citation/Order

Number

--. ---;::::::=.:,=::...,--,-----------,--,--,--,r-r---------,--------,--,-,-.,--,--,r-r--,

4. Served To

DOUGLAS MCGREGOR,GENERALMANAGER
6. Mine

MAGMA MINE

8. Condition or Practice
.(contractor)

8a. Written Notice (103g) I I
GROUND SUPPORT IN THE AREA OF THE 865 RAISE WAS NOT MAINTAINED TO CONTROL THE GROUND IN PLACES WHERE MINERS

-WORKORTRAVaMANA6EMENTFAILEDTO Pif6PERLY-REPAIROR'REPLACE1:HTcRIBB-INGANDfiMBER IN-THi'RAISE WHICH WAS.._-_.-._-
PROGRESSIVELY DAMAGED, LOOSENED OR DISLODGED AS A RESULT OF POOR MINING PRACTICES. THIS VIOLATION CONTRIBUTED
TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

THE 865 RAISE STRUCTURE IS A 364 FOOT, TWO-COMPARTMENT, FRAMED-TIMBER RAISE CONSISTING OF A MANWAYITIMBER SLIDE
AND ORE PASS COMPARTMENT. THE RAISE WAS DEVELOPED AT AN APPROXIMATE SLOPE OF 81 DEGREES BETWEEN THE 3636 AND
4000 LEVELS WITH ACTIVE DUMP POINTS AT THE 3763,3700, AND 3636 LEVELS. MINER ENTRANCES TO THE RAISE WERE AT THE
4000, 3763 AND 3700 LEVELS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE BY FAILING TO DETERMINE
THAT RAISE TIMBER AND CRIBBING HAD PROGRESSIVELY DETERIORATED AND THAT POSTS, DIVIDERS, LAGGING, BLOCKING, WALL

See Continuation Form (MSHA Form 7000-3a) IKJ
9. Violation A. Health I-

Safety I- B. Section C. Part/Section of
Other of Act - Trtle30CFR 5 7 3 3 6 0

Seclion II Inspector's Evaluation
10. Gravity:

A. InjUry or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [X I
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal lKJ
C. Significant and Substantial (See Reverse): Yes

11. Negligence (check one)

A. None D B. Low 0
[Xl No I D. Number of Persons Affected

C. Moderate o D. High o E. Reckless Disregard

loL!!HI
~

12. Type of Action 13. Type of Issuance (check one)
1 0 4 - D - 1 , - - Citation ~ Order D Safeguard D

14. Initial Action D. Written I E. Citation/ II F. Dated
I T I OJ I YiA. Citation D B.Order D C. Safeguard D Notice D Order

Number
15. Area or Equipment

B. Time (24
Hr. Clock)

16. Termination Due

._-----------------_.- .•- - ------------ --_._----------_ .... -_._--_ .._.-.---- ._---------------

18. Terminated
--,....,-,.-,-::---...,......---,--------,-,-...-.-- .•...-------------

B. Time (24 Hr Clock)
==""-.-==:=.::~~'::_;!;;='_-'-....L--'-..L.--------'---'--L-l--l..-----------.--_- ._-

23. AR Number '11 [ i I
o 0'31411~-:-:-::~~~~~..I.:;~~~~~t::::.L-----------------._ .._I _.__._
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I -- SUbsequent Action/Continuation Data

1. SUbsequent Action 1a. Continuation 2. Dated lO 7 Yr 3. Citation/Order

0 [RJ (Original Issue) o 5 1 0 914 Number 4 4 1 0 4 2 1 - 1
...-._-------.
4. Served To 5. Operator

DOUGlAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine 10

0121- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

PlATES AND ARMORED CRIBBING HAD BEEN DAMAGED. LOOSENED AND DISLODGED. MANAGEMENT FAILED TO PROPERLY MAINTAIN

THE CRIBBING TIMBER AND SUPPORT STRUCTURE AND CONTINUED TO ALLOW THE USE OF BOTH THE MANWAY AND ORE PASS- - • __ 0. •• _. _

COMPARTMENTS DURING THE PERIOD 8/3-10/93. THIS VIOlATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form D

B. Time (24 Hr. Clock) C. Vacated D D. Terminated D E. Modified D

o 700
13. Time (24 Hr. Clock)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I - Violation Data

1. Date Mo
1
DjO !gYi 4\2. Time (24 Hr. Clock)

011

3. Citation/Order I 2l015 o 7 Number 4 4 1 014
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION

6. Mine
7. Mine ID 10 121-10 10 11 5121-1 1 I I (contractor)MAGMA MINE

..8. Condition or Practice Sa. Written Notice (103g)

--=-:--=-==-=:-:-c-~-:-:-:-:-:-:....,.,.,-:-:=-=-=:-=-:-=:-:"..,..,..,..,...,=-==-=--:-:-:c--:c:-:==-,...,----=-=-.,..,...,-:-:=--==-=:-::-::=-:c-:-::=-=::-:-c=-=-,....-=-,--::-,....-,....-...",...,,....-,....-~-----------
BASED ON AN MSHA INVESTIGATION AND EXAMINATION, GROUND SUPPORT IN THE AREA OF THE 865 RAISE WAS NOT DESIGNED TO-----_. ._-_._-_ ..~. ------_._._-
CONTROL THE GROUND IN PLACES WHERE MINERS WORK OR TRAVEL IN THAT THE DESIGN DID NOT PROVIDE ADEQUATE SUPPORT

FOR THE LOADS IMPOSED DURING MINING OPERATIONS. THIS VIOLATION CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93

WHICH RESULTED IN THE DEATH OF FOUR MINERS.

THE 865 RAISE STRUCTURE IS A 364 FOOT, TWO-COMPARTMENT, FRAMED-TIMBER RAISE CONSISTING OF A MANWAYITIMBER SLIDE
AND ORE PASS COMPARTMENT. THE RAISE WAS DEVELOPED AT AN APPROXIMATE SLOPE OF 81 DEGREES BETWEEN THE 3636 AND

4000 LEVELS WITH ACTIVE DUMP POINTS AT THE 3763, 3700, AND 3636 LEVELS. MINER ENTRANCES TO THE RAISE WERE AT THE

4000, 3763 AND 3700 LEVELS.

THE MSHA INVESTIGATION AND EXAMINATION FOUND THE FOLLOWING DEFICIENCIES INCLUDING, BUT NOT LIMITED TO: (1)THE DESIGN

WAS NOT ADEQUATE FOR THE LOADS IMPOSED ON THE STRUCTURE; (2)THE LACK OF INTERMEDIATE BEARING SETS ALLOWED THE

See Continuation Form (MSHA Form 7000-3a) ~

9. Violation A. Health f-
Safety B. Section C. Part/Section ofI--
Other of Act - TItle 30 CFR 5 7 3 3 6 0

Section II - Inspector s Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred IRJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays
-------------

D Lost Workdays or Restricted Duty D Permanently Disabling [] Fatal [K]
Ix I No D. Number of-P;;;;-;;-~-;Aff~tE!<!==~TJi JoJIJC. Significant and Substantial (See Reverse): Yes

11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High D E. Reckless Disregard IRJ
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order [8J Safeguard 0
14. Initial Action

D. Written I E. Citation/I 1IIII1 I F. Dated
Ioi~J1DjO 1

9Yr41
A. Citation IKJ B. Order D C. Safeguard D Notice D Order 4410421

Number
15. Area or Equipment

865 RAISE

·c:...:..:--'--='==:...:::-f..::.:.:;.:.:.:....;:=;:'--------------,'o';IT,~~ary-orMill---T~r-- -- .. --

-------"--------'----\----'--------'-----'-"lll-'---'------L.:...l§~-- __ u~_L-23-. AR Numb;;;: --T 1-- fJ' -1 i

~~~~~~~~~~:z::..r~--------~- __ -~ Q.~~_1J

B. Time (24
Hr. Clock)

16. Termination Due

18. Terminated
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

-- --_ .._---- .. _-._._- .._---- - -- _.~--------_._-_._------_ .._--_._--------_._--------------- ~-------
Section I - Subsequent Action/Continuation Data--
1. SUbsequent Action 1a. Continuation 2. Dated

T Dj
Yr 3. Citation/Order

[/ [gJ (Original Issue) o 5 1 0 914 Number 4 4 1 0 4 2 2 - 1
---~
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine ID

0121- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

ENTIRE WEIGHT OF THE STRUCTURE TO BE TRANSFERRED TO THE LOWER SETS; (3)THE DEAD LOAD WEIGHT OF THE STRUCTURE

CAUSED CRUSHING OF STRUCTURAL MEMBERS IN THE BOnOM SETS; (4)CRUSHING (DEFLECTION) CONTRIBUTED TO SEPARATION OF

WALL\END PLATES AND POSTS; (5)THE LACK OF MECHANICAL FASTENERS (E.G., LAG BOLTS, TENSION RODS, HANGER RODS) CAUSED

FRAMEWORK INTEGRITY TO BE DEPENDENT ENTIRELY UPON INSTALLED BLOCKING; (6)P00R BLOCKING PRACTICES ALLOWED LATERAL

MOVEMENT OF STRUCTURAL MEMBERS; (7)THE MOVEMENT OF STRUCTURAL MEMBERS AND MINIMAL LAP INTO THE CHANNEL

BIRDCAGE ALLOWED ARMORED CRIBS TO BE DISLODGED; (8)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK

CONTRIBUTED TO THE FRAMEWORK SEPARATION; AND (9)THE RAISE DESIGN REQUIRED THAT EXTERNAL COMPRESSIVE FORCES BE

CONTINUALLY APPLIED TO ENSURE ITS STRUCTURAL INTEGRITY; HOWEVER, GROUND CONDITIONS WERE NOT OF A SQUEEZING OR

SWELLING NATURE AND THEREFORE WOULD NOT HOLD THE STRUCTURE TOGETHER.

THE RAISE DESIGN ALSO DID NOT FORESEE OR PLAN FOR THE PROTECTION OF THE MINERS DURING INTENDED USAGES INCLUDING,

BUT NOT LIMITED TO: (A)BLAST WINDOWS OR REINFORCED STRUCTURAL ZONES FOR BLASTING WERE NOT PROVIDED FOR HANGUP

BLASTING; (B)CLEAR ACCESS WAS NOT PROVIDED, AT ALL TIMES, TO AN EXIT FOR MINERS WHEN BLASTING HANGUPS USING SAFETY

FUSE; AND (C)EFFECTIVE PASSABILITY FOR THIS DESIGNATED SECOND ESCAPEWAY WAS NOT PROVIDED IN THAT INJURED MINERS,

IN THE EVENT OF AN EMERGENCY, COULD NOT SAFELY TRAVEL THIS RAISE MANWAY AS THEIR EXIT OUT OF THE MINE.

FOR THE ABOVE REASONS, THE 865 PROJECT TEAM THAT DESIGNED THE RAISE, ALL OF WHOSE MEMBERS WERE AGENTS OF THE

OPERATOR, DID NOT USE PRUDENT ENGINEERING PRACTICES AND THEREFORE ENGAGED IN AGGRAVATED CONDUCT

CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form 0
Section III Subsequent Action Taken--
8. Extended To

T
Da Yr

A. Date

I I
B. Time (24 Hr. Clock) C.Vacated D D. Terminated D E.Modified 0

S_ectl~.':I_I~lns~c.tl?!!_f?~;,,!a=-.-----.--,-_
9. Type of Inspection I 10. Event Number

o 3 0

13. Time (24 Hr. Clock)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

1. Date

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice

--"N-"EC-E=-S-S-A=-RY-G-RO-U-N-D~SU-P-"P:-:O"""R-=T-IN-"T=-H-:-::E=-AC"::RC"::EAC-:-::O"""F-"T-:H"::"E-86-S-"RA-ISC"::E"""W-"A-"S=-N"-O:-:T=-I:-:N=-ST=-A"-L-"LE=-=D-"T=-O=-C-"O:-:N-:-::T:-R-O-"L-TH-E=-G-R""'O-U-N-"D-I-"N"-P-LA-C:-:E=--S-.--.-

AS BACKFILLING AND BLOCKING, WAS ADEQUATE TO CONTROL THE GROUND AND GROUND SUPPORT STRUCTURE WHICH
WHERE MINERS WORK OR TRAVEL. DURING THE PERIOD 3/93-8/93, MANAGEMENT FAILED TO DETERMINE THAT SUPPORT, SUCH

ARMORED CRIBBING TO BE DISLODGED BETWEEN THE MANWAY AND ORE PASS COMPARTMENT ALLOWING ORE AND ARMORED
CONTRIBUTED TO THE LATERAL MOVEMENT OF STRUCTURAL MEMBERS. MOVEMENT OF THESE STRUCTURAL MEMBERS CAUSED

CRIBBING PIECES TO FALL INTO THE MANWAY COMPARTMENT.

THIS VIOLATION CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.
MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) 0
9. Violation A. Health I-

Safety B. Section C. Part/Section ofI--

5 7 3 3 6 0Other of Act - Title 30 CFR
Seclion II-Inspectors Evaluation
10. Gravity;
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [2g
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal lKJ
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)
A. None 0 B. Low 0 C. Moderate o D. High o E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)

Safeguard 01 0 4 - D - 1 , - - Citation 0 Order ~
14. Initial Action

D. Written I E. Citation/I I I I I I I I F. Dated
I ojSl

1Dio/gYr41

A. Citation IKI B. Order 0 C. Safeguard 0 Notice 0 Order 4410421
Number

15. Area or Equipment

865 RAISE

B. TIme (24
Hr. Clock)

16. Termination Due

18. Terminated .-,.--,-------,-,...---.-,--------------- - -- -----------

B. Time (24 Hr Clock)
-=--,,-----,,-,-----.,~---L.~0__"7.L......,k__,J--.l-----L--L---L.------__L....I.....___L._...l_.L_ _

==~~==~+=~:=;:.....-----.,__,___,__,____r__._.__,_------- ..---.----- .0. • __ • •••

p

23. AR Number
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock) 3. Citation/Order

Number
4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice o

A SAFE MEANS OF ACCESS WAS NOT PROVIDED AND MAINTAINED TO WORKING PLACES BETWEEN THE 3700 AND THE 4000 LEVELS IN
THE 865 RAISE DURING THE PERIOD 8/3-10/93. THIS VIOLATION CONTRIBUTED TO THE SEVERITY OF THE ACCIDENT INVOLVING THE
FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKING, AND CRIBBING HAD
MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN THAT: (1)STRUCTURAL

COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MANWAY COMPARTMENT.
SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS AND MANWAY

ACCESS TO OTHER LEVELS. MANAGEMENT ALLOWED THESE SAFE ACCESS HAZARDS TO EXIST AND PERMITIED THE CONTINUED USE
OF THIS MANWAY DURING THIS PERIOD. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

MINERS WERE REGULARLY REQUIRED TO TRAVEL THE MANWAY COMPARTMENT TO WORK PLACES TO ELIMINATE HANGUPS AND FOR

9. Violation A. Health -
Safety I- B. Section C. ParVSection of
Other of Act - Title 30 CFR 5 7 1 1 0 0 1

See Continuation Form (MSHA Form 7000-3a) 0

Section II -. Inspector s Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred IKJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal ~

C. Significant and Substantial (SeeccR..:.:e:..:v.=erc::s::<e..:.::__ .:.::.:::......J::....:...l_=----'---' '--'D=..:..:N..:.:u:..:m:.::bc::e..:.:ro..:.:f-'-P.=e.:..:rs-'-o;..:.ns:..:A-:;ff..:.:e:..:ct.:..:ed-=----__ ..L.:::.-..L.::..L.:..J
11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High D E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)
1 0 4 - D - 1 , - - Citation D Order [gJ Safeguard D

14. Initial Action
D. Wntten I E. Citation/I I, I I ,. I I I F. Dated loi~ 11ToIgYf41A. Citation [2S] B. Order 0 C. Safeguard 0 Notice 0 Order 4 4 1 0 4 2 1

Number
15. Area or Equipment

865 RAISE

B. Time (24
Hr. Clock)

16. Termination Due

18. Terminated
. B. Time (24 Hr Clock)

p
23. AR Number
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-.

1. Date Ioi~11
Dio1:'4\2. Time (24 Hr. Clock)

10\710\4

3. Citation/Order

Number 4 4 1 0 4 2 5
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine

7. Mine ID 10 121.10 10 11 5121-1 I I I (contractor)MAGMA MINE..8. Condition or Practice Sa. Written Notice (103g)

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/3/93, EVEN THOUGH MANAGEMENT FAILED TO ADEQUATELY
EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AFTER HANGUP BLASTING AND AS OTHER~ROU~_._.
CONDITIONS WARRANTED. THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT
CONTRIBUTED TOTHE FAILURE OFTHE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;
(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO
THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK
WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7)SWELLING OR SQUEEZING GROUND CONDITIONS WERE NOT

See Continuation Form (MSHA Form 7000-3a) IKJ
9. Violation A. Health "-Safety B. Section C. Part/Section ofe--

Other of Act - Trtle30 CFR 5 7 340 1
Section II-Inspectors Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred IKJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal IKJ
-:-:--:C,:-.:...;SC"ig""n::.:.ifi::.ca:::.n::...t.=an.:..::d:...;S:..:u::.bs::.:ta:::.n.:..::tia.=I..>.(S::.:e.:..::e..:.R.:..::e..:.ve:.:.rs::.:eCLC):__ ..:.Y,:-es:.-JI,:""X:...lI_:...:No.:-..-JD D. Number of Persons Affected .=miliJ
11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High D E. Reckless Disregard IKJ
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 I - - Citation 0 Order [8] Safeguard 0
14. Initial Action D. Written I E. Citation/III 11\11 F. Dated

Ioi~11DjO I
gYf41A. Citation IKJB. Order D C. Safeguard D Notice D Order 4410421

Number
15. Area or Equipment

DAHLSTRAND/MCCONNEUALLISON - GROUND EXAMINATIONS

B. Time (24
Hr. Clock)

16. Termination Due

18. Terminated

..,...,.,~..."..,.-----.:-:;:-:-::".L,-,...,..,.:=-'=-J,d~-L..-'--....l..--------'--....l..--'--L-J_----------_·_--- ._- ._...

p
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Section I SUbsequent Action/Continuation Data
----.- --_._--------------------

1_SubsequentAction 1a. Continuation 2. Dated

~o Dr
Yr 3. Citation/Order0 ~ (Original Issue) o 5 1 0 914 Number 4 4 1 0 42 5 - 1

4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine 10

0121- 0101115121J IMAGMA MINE
(contractor)

Section II - Justification for Action

ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING THE
PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAG!:D IN AGGRAVATED

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form D
Secti III SUbsequent Action Takenon
8. Extended To Mo

T YiA. Date

I
B. Time (24 Hr. Clock) C. Vacated D D. Terminated D E.Modified D

Section IV - Inspection Data
9. Type of Inspection 10. Event Number

Yr 13. Time (24 Hr. Clock)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

3. Citation/Order

Number 4410426
2. Time (24 Hr. Clock)

DOUGLAS MCGREGOR, GENERAL MANAGER
6..Mine

MAGMAMINE
8a. Written Notice (103g)

(contractor)
8. Condition or Practice o

MINER~~ERE A!,LOYVE£?:r:()~()~K 11'-1THE 86~ RAISE ON "A" S!lI~T~.8/4!~3, ~"'~~ .!.f-lg~C?_HM~NAGEM~.NT FAILED TO ADEOUI\ TELY
__ 5!S~MJ~§..~~0~~I?~()~PJ..'T:~.N~I!'l.JH.~ ~~_EA.!'~l~. !~VV()~~~()~_~~!'JCING, AND ':-S O!tl.~~ .~~()U_NP~2!'!.l?ITI()f'l~ WARRANT~D.

THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE
FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

.._- '- - _. - -- ._- _ .... " --_.- --_. ---- -_._---._---- _.- ------. _.----_.__ ..----_._---- -----. ----- ---_ ..._-- ._.__ ._-_.--- -_.- . -
AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED----_.__ . - ------- -_.- _ .. -----_. __ ._,-
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKINGWAS SHEARED AND NO LONGER FUNCTIONAL;
(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO
THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK

....VVI\~__~<:)N'T:F3~E!.lJ'!.~t-!.G_'!.C>.~~~E-"'~()B~.~.!I~!'!!C?!'l;ANQJ?.L~VVELLlNG.o..~~QUEEZJNGGROUN()_COND!~ONS _VV.§..REI'-I()T_...- . __ .
See Continuation Form (MSHA Form 7000-3a) IKJ

9. Violation A. Health -
Safety B. Section C. Part/Section of-
Other of Act - TIUe30 CFR 5 7 340 1

Section II-Inspectors Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty0

YeslXI_No 1.1
PermanenUyDisabling 0

B.Low o C. Moderate o D. High o E. Reckless Disregard

Fatal ~

1010141

L8J
____ <:;, Sig_~ifi~ant!I!Id_S~~stantiaJ(See Reverse)
11. Negligence (check one)

A.None 0
_I D. Numbur 01Pallioml AlfudllU

12. Type of Action 13. Type of Issuance (check one)

1 0 4 ..D - 1 . - - Citation 0 Order [2<J Safeguard n
14. Initial Action D. Written I E. CitatiO~111 I III I F. Dated foI~11DjO IgYi4!A. Citation [KJ B. Order 0 C. Safeguard 0 Notice 0 Order 4410421

Number
15. Area or Equipment

KANNEGAARD\EDWARDS\TRUETnCHRISTIANSEN - GROUND EXAMINATIONS

17. Action to Terminate

B. TIme (24
Hr. Clock)

·16n.""T-erm~in--;ati~·0-n=Du--e-r--,---;-,--,......'---,,...,----.---------,,---,---.---,--.-----------·------ ..---- - .....--

Section 111-Termination Action

18. Terminated IA.Date ITIT IYII B. TIme (24 Hr Clock) LLI1.1. _
Snclion IV -- Auloillalod Syslolll Data
19. Typo of lnspocuon zo. Evont Numbur I I I I I I I I 21. Primary or Mill

(activityc de) 0 ~ilikL
22. Sign OV\,. ll2. C\._~.-r...Q
MSHI\ Form 7000- Mar A5 (Revised] ~,,-z:::;.c

23. AR Number
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I -- Subsequent Action/Continuation Data-_.-._--------

1 SUhSorot Action 1a. Continuation 2. Dated Mo Oa Yr 3. Citation/Order

I~J (Urlylllllllssuo) 015 l' 0 914 Number 4 4 1 0 4 2 6 - 1
---------_.------

4. Served To 5. Operator

__..Q2_U_Gl,!\_~_~_C<>REGOR,GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine 10

0121- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING THE
PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO
WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT
STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED
CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

--- ...._._---- ----------._-----_ .._--_.---_ ..~----_._._- ---_ .._- --- ----

-------_. __ ._----------------------------------

See Conlinualion Form Ii
Section III -- SUbsequent Action Taken
8. Extended To

T
Da

YiA. Date

I
B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated o E.Modified 0

Section IV - Inspection Data
10. Event Number9. Type of Inspection

070 5

Yr 13. Time (24 Hr. Clock)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number 4410427

__ DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice Li

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/4/93, EVEN THOUGH MANAGEMENT FAILED TO ADEQUATELY

EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AND AS OTHER GROUND CONDITIONS WARR!,NT~ __

THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE---------
FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;

(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO
THE MAN WAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND

_.£R!OQUEN!. DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK

WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS WERE NOT

See Continuation Form (MSHA Form 70oo-3a) IKJ
9. Violation A. Heailh

Safety
t--

C. Part/Section ofB. Sectionf--
Other of Act - Title 30 CFR 5 7 340 1,

Section II-Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood

B. Injury or Illness could rea-
sonably be expected to be:

o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [Xl

No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling 0
_C: Si[~fi~_a!1t ~rl~~ub~t~tial JSee Reversej. _ Yes

11. Negligence (check one)

A. None 0 B. Low 0
D. Number of Persons Affected- .. _. - ~--

Fatal ~

C. Moderate o D. High o E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)
1 0 4 - D - 1 , - - Citation 0 Order [gJ Safeguard 0

14. Initial Action
D. Written I E. Citation/! II II II I F. Dated J~~~~tjA. Citation IKJ B. Order 0 C. Safeguard 0 Notice 0 Order 4410421

Number
15. Area or Equipment

- -------_._--~---
DAHLSTRANDlMCCONNELIALLISON - GROUND EXAMINATIONS

16. Terminati n Due Mo Da- Yr [IJJ
A. Date B. Time (24

Hr. Clock)
Section 111-- Termination Action ....:....::c.:....=.="--------J ------------------- __

17. Action to Terminate

18. Terminated
B. Time (24 Hr Clock)

p

23. AR Number
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I Subsequent Action/Continuation Data-
1. SUbsequent Action 1a. Continuation 2. Dated

T Dj
~i

3. Citation/Order 10 [gJ (Original Issue) o 5 1 0 9 4 Number 44 1 0 42 71- 1
-_._---------
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION

6. Mine 7. Mine ID

0121- 0101115121-11MAGMA MINE (contractor)
Seclion II - Justification for Action

ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING THE
PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

------------------------------------------

See Continuation Form 0
Section 11\ Subsequent Action Taken-
8. Extended To

T Dj YiA. Date B. Time (24 Hr. Clock) C. Vacated D D. Terminated D E.Modified D
Section IV - Inspection Data
9. Type of Inspection 10. Event Number

Yr 13. Time (24 Hr. Clock)

o
MSHA Form 7000-3a, Mar 85 (Revised)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock)1. Date 3. Citation/Order

Number

Section I - Violation Data

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

6. Mine

MAGMA MINE
8. Condition or Practice o

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/6/93, EVEN THOUGH MANAGEMENT FAILED TO ADEQUAT:..::::E::::LY,=-__
EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AND AS OTHER GROUND CONDITIONS WARRANTED.

THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE

FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;

(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO

THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK

WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS WERE NOT .

9. Violation A. Health -
Safety - B. Section C. Part/Section of

Other of Act - TIlle 30 CFR 5 7 340 1,

See Continuation Form (MSHA Form 7000-3a) IKJ

Section II-Inspectors Evalualion
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal IKJ

C. Significant and Substantial (See Reverse): Yes Ixl No I D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High o E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)

~ Safeguard D1 0 4 - D - 1 I - - Citation D Order

14. Initial Action D. Written I E. Citation/III I I I I I F. Dated

I Ojsl1

D

l
a

O 19YI41A. Citation IKJ B. Order 0 C. Safeguard 0 Notice 0 ~~~~er4410421

15. Area or Equipment

DAHLSTRANDlMCCONNELIALLlSON - GROUND EXAMINATIONS

16. Termination Due
B. Time (24

Hr. Clock)

18. Terminated
B. Time (24 Hr Clock)

23. AR Number

65



Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I -- Subsequent Action/Continuation Data- ------------
1. SUbsequent Action 1a. Continuation 2. Dated Mo Da Yr 3. Citation/Order

[J [R] (Original Issue) 0/5 1/0 914 Number 4 4 1 0 4 2 8 - 1

4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. MinelD

0121- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING THE
PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

WORK IN TH~ AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form D
Section III Subsequent Action Taken-
8. Extended To Mo Da Yr

A. Date

I I I
B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated o E. Modified 0 •

Section IV - Inspection Data
9. Type of lnspecnon 10. Event Number

o 707
Yr 13. Time (24 Hr. Clock)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

3. Citation/Order

Number

2. Time (24 Hr. Clock)

DOUGLAS MCGREGOR, GENERAL MANAGER

6. Mine
MAGMA MINE

o8. Condition or Practice

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/9/93, EVEN THOUGH MANAGEMENT FAILED TO ADEQUATELY ----

EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AND AS OTHER GROUND CONDITIONS WARRANTED.

THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE

FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM

POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;
(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO

THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK

WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS WERE NOT
See Continuation Form (MSHA Form 7000-3a) [K]

9. Violation A. Health -

I
Safety i-- B. Section C. Part/Section of

Other of Act - Trtle30CFR 5 7 340 1
,

Seclion II Inspectors Evalualion
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred IKJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal [K]

10 10 141C. Significant and Substantial (See Reverse): Yes Ixl No 1 D. Number of Persons Affected

11. Negligence (check one)
A. None 0 B. Low 0 C. Moderate o D. High o E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 I - - Citation 0 Order ~ Safeguard 0
14. Initial Action D. Written I E. Citation/I II I II I I F. Dated Ioi~11DjO IgYr 41A. Citation [K] B. Order D C. Safeguard D Notice D Order 4410421

Number
15. Area or Equipment

EDWARDS\TRUETnCHRISTIANSEN - GROUND EXAMINATIONS

B. Time (24
Hr. Clock)

17. Action to Terminate

16. Termination Due

Section 11I- Termination Action

THE THREE MINERS ARE DECEASED.

-=-..".--~--.----;--L..-=----;-L:::....!;:..,L~~:..L:.:-L.. ~~~.L::....L- - - __ .

18. Terminated
B. Time (24 Hr Clock)
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Mine Citation/Order
Continuation

U.s. Department of Labor
Mine Safety and Health Administration

Section I - SUbsequent Action/Continuation Data

1. Subsequent Action 1a. Continuation 2. Dated Mo Da

~i

3. Citation/Order

0 lRJ (Original Issue) 0/5 110 9 4 Number 4 4 1 0 42 9 - 1
4. Servsd To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine 10

0121- 010111512/-11MAGMA MINE
(contractor)

Section II - Justification for Action

PROPER STRUCTURAL INTEGRITY.
ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING THE

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED--~-------_._--.-
CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form D
Section III SUbsequent Action Taken
8. Extended To

T OJ Yi o E. Modified 0A. Date B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated

10. Event Number

Mo Da Yr 13. Time (24 Hr. Clock)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Number

2. Time (24 Hr. Clock)1. Date 3. C~ationlOrder

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

6. Mine

MAGMA MINE

o8. Condition or Practice

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "COSHIFT, 819/93, EVEN THOUGH MANAGEMENT FAILED TO ADEQUATELY
EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AND AS OTHER GROUND CONDITIONS WARRANTE~-'-D-.--

THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE

FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM

POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;
(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO

THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND

FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK

WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS WERE NOT
See Continuation Form (MSHA Form 7QOO-3a) IKJ

9. Violation A. Health I-
Safety I-- B. Section C. Part/Section of

Other of Act - Trtle30CFR 5 7 3 4 0 1

Section II _. Inspector s Evaluation
10. Grav~y:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred [R]
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal IKJ
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)
A. None D B. Low D C. Moderate D D. High D E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 I - - C~ation D Order [8] Safeguard D
14.ln~ial Action D. Written I E. c~atio~II.III.1 : II F. Dated

Ioi~11DjO !gYHA. Citation IKJ B. Order 0 C. Safeguard D Notice D Order 4410421
Number

15. Area or Equipment

DAHLSTRAND\MCCONNELIALLISON - GROUND EXAMINATIONS

B. Time (24
Hr. Clock)

17. Action to Terminate

16. Termination Due

Section III - Termination Action

18. Terminated
B. Time (24 Hr Clock)

p
23. AR Number

69



Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I SUbsequent Action/Continuation Data-
1. SUbsequent Action 1a. Continuation 2. Dated

T Dj ~f 3. Citation/Order

0 ~ (Original Issue) o 5 1 0 9 4 Number 4 4 1 0 4 3 0 - 1
--
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION

6. Mine 7. Mine ID

0121- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING THE---------~
PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

STRUCTURE wAs FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form D
S ction III SUbsequent Action Takene
8. Extended To

T Dj
Yr

A. Date

I
B. Time (24 Hr. Clock) C. Vacated D D. Terminated D E.Modified 0

---_._-_ ..
Se.ct~o.nJ\I-~ !nspection [)at'! __
9. Type of Inspection 10. Event Number

13. Time (24 Hr. Clock)

I
o 710 9 "

"
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date jO Dj Vi

2. Time (24 Hr. Clock) 3. Citation/Order

3 1 !o 5 1 0 9 4 o 7 1 0 Number 44 1 0 4
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANV, SUPERIOR MINING DIVISION
6. Mine

7. Mine ID 10 121-10 10 11 5121-1 I 1 1 (contractor)MAGMA MINE..8. Condition or Practice 8a. Written Notice (103g) o
MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/10/93, EVEN THOUGH MANAGEMENT FAILED TO ADEQUATELV
EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AFTER HANGUP BLASTING AND AS OTHER GROUND
CONDITIONS WARRANTED. THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT
CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10193 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVEL V DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;
(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO
THE MANWAV COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND TIMBER FRAMEWORK
WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS WERE NOT

See Continuation Form (MSHA Form 7000-3a) lKJ
9. Violation A. Health f---

Safety f- B. Section C. Part/Section of
Other of Act - Title 30 CFR 5 7 3 4 0 1 - ... _.-

Section II - Inspector s Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling0 Fatal lKJ

C. Significant and Substantial (See Reverse): Ves Ixl No I D. Number of Persons Affected
11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High o E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)
Safeguard 01 0 4 - D - 1 , - - Citation 0 Order ~

14. Initial Action
D. Written I E. Citation/III III I I F. Dated Ioi~11Dl

aoIgvr 41A. Citation [K] B. Order 0 C. Safeguard 0 Notice 0 Order 4410421
Number

15. Area or Equlpm.:::e::..::nt'---- _

--_. "- ---- --- --_.__ .- -.- ..-.-..... - ._- - - ..-- ---_ ... ,._._--_ .... _. --_.- _. ------------.- -_.._- ---,--_ .._--_ ....._--_ .._ ... -
EDWARDSITRUETTICHRISTIANSEN - Gc...:Rc=0c=U:.:ND=E:..:XA:..:M""I:.:.:N:,:Ac.:.:TIc=0c...:Nc=S _

B. Time (24
Hr. Clock)

~16;;-.TTe=r=m'="ina::;tic:con::-;D"-u-=e-r---.--...-::-or;::::---l--=-r---------,r-r-r--r--.-------.------------ ..

Section III - Termination Action
17. Action to Terminate

THE MINERS ARE DECEASED.

B. Time (24 Hr Clock)
18. Terminated

21. Primary or Mill

p
23. AR Number
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Section I -- Subsequent Action/Continuation Data----------
1_ Subsequent Action 1 a. Continuation 2. Dated Mo Da Yr 3. Citation/Order

[I ~ (Original Issue) 015 110 914 Number 44 1 0 431 - 1
--------_.-
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION

6. Mine 7. MinelD olJ- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING THE
PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Fonn 0
S rills b tA ti T keClon - u sequen con a en
8. Extended To

T Dj Yi C. Vacated 0 D. Tenninated o E. Modified 0A. Date B. Time (24 Hr. Clock)

Section IV - Inspection Data
9. Type of Inspection 10. Event Number

071 0
Yr 13. Time (24 Hr. Clock)

72



Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock) 3. Citation/Order

Number
4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice --IJ

DURING THE FIRST OF TWO BLASTS ALL PERSONS WERE NOT CLEARED AND REMOVED FROM THE BLAST AREA WHEN BLASTING
HANGUPS IN THE 865 RAISE ON "B" SHIFT, 8/2193. TWO MINERS AND A TEAM LEADER, AN AGENT OF THE OPERATOR, WERE
PRESENT IN THE MANWAY COMPARTMENT. THE TEAM LEADER DIRECTED ONE MINER TO STAY IN THE MANWAY COMPARTMENT---_ .._-- -----_._ ..__ .-.-
WITHIN SEVERAL SETS OF THE BLAST AREA WHEN THE BLAST WAS INITIATED. THE TEAM LEADER AND OTHER MINER EXITED THE
RAISE.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS AND CONTRIBUTED
TO THE SEVERITY OF THE ACCIDENT INVOLVING THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF
FOUR MINERS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE
THAT ALL PERSONS WERE CLEARED AND REMOVED FROM THE BLAST AREA. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) D
9. Violation A. Health I-

Safety B. Section C. Part/Section ofI--
Other of Act - TIlle 30 CFR 5 7 6 3 7 5,Section II - Inspector s Evaluation

10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred IRJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling D Fatal IKJ
_---=C:.:..,::S3!·lg:.::ni~fic~a::.:nt:.:a::.n~d..::S~u~bs~ta~n~tl~al~(.::Se:::e:..:R~e:::v~e:..:rs:::e)!.:-:__ .:..Ye:::s~I~X~IL.-.:..:N:::o---.JL.-L- !-=:D:...:.N~u::.m:::b::e::...r:::ofc.:P..::e~rs::o:.::ns~A~ff:::e::ct:::e:::d__ IQlQHJ
11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High D E. Reckless Disregard ~

12. Type of Action 13. Type of Issuance (check one)
1 0 4 - D - 1 , - - Citation 0 Order [8J Safeguard 0

14. Initial Action
D. Written I E. Citation/III I II I I F. Dated loi~ 11DjO 19YI41A. Citation !2SJ B. Order D C. Safeguard D Notice D Order 4410421

Number
15. Area or Equipment

DAHLSTRAND\MCCONNELIALLISON - USE OF EXPLOSIVES

16. Termination Due
B. Time (24

Hr. Clock)
Section 111-- Termination Action
17 . Action to Terminate

.-----------_._- ----_.-

'"7::""'-=-----,--~-,---,__:_:c___,_=_--,-:_:__.__------.,.-_.__._,__.__-------------- ...-.--- -- ------
18. Terminated

B. Time (24 Hr Clock)

"::::::=:":":"'--:":==~F~=;:~-----,--,----r----r-'---'--'-""'--------...,.-r------""-" --

p
23. AR Number

MSHA Form 7000-

73



Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

_. - _._--_. -_._._-_._---
Section I -- Violation Data

3. Citation/Order

Number

---_ .._----------- --~~~~.,.---_._----------,--------
1. Date 2. Time (24 Hr. Clock)

MAGMA MINE
8. Condition or Practice o

DURING THE SECOND OF TWO BLASTS ALL PERSONS WERE NOT CLEARED AND REMOVED FROM THE BLAST AREA WHEN

WERE PRESENT IN THE MANWAY COMPARTMENT. THE TEAM LEADER DIRECTED ONE MINER TO STAY IN THE MANWA'r

BLASTING HANGUPS IN THE 865 RAISE ON "B" SHIFT, 8/2193. TWO MINERS AND A TEAM LEADER, AN AGENT OF THE OPERATOR,

COMPARTMENT WiTHIN SEVERAL SETS OF THE BLAST AREA WHEN THE BLAST WAS INITIATED. THE TEAM LEADER AND OTHER
MINER EXITED THE RAISE.

THIS VIOLATION is PART OF A GENERAL l=AILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS AND cbNTRIBUTED
TO THE SEVERITY OF THE ACCIDENT INVOLVING THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF
FOUR MINERS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE
THAT ALL PERSONS WERE CLEARED AND REMOVED FROM THE BLAST AREA. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.-----.-

See Continuation Form (MSHA Form 7000-3a) D
9. Violation A. Health f--

Safety B. Section C. Part/Section ofI--
Other of Act - Title30CFR S 7 6 3 7 S

Section II - Inspector s Evaluation
1O. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling D Fatal lKJ

C. Significant and Substantial (See Reverse): Yes Ixl No D. Number of Persons Affected
11. Negligence (check one)

A. None D B. Low 0 C. Moderate o D. High o E. Reckless Disregard

12. Type of Action 13. Type of Issuance (check one)

~ Safeguard 01 0 4 - D - 1 I - - Citation 0 Order

14. Initial Action
D. Written I E. Cltation~llllll ~II F. Dated IOI~11Dlao19Yl4lA. Citation IKJ B. Order D C. Safeguard D Notice D Order 4 4 1 0 4 2 1

Number
15. Area or Equipment

DAHLSTRAND\MCCONNELIALLISON - USE OF EXPLOSIVES

16. Termination Due
B. Time (24

Hr. Clock)
Section III Termination Action
17. Action to Terminate

B. Time (24 Hr Clock)
18. Terminated

p
23. AR Number . I .,

i ! I I I !o olsi917i
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Mil\() Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. C~ationlOrder

3 Number 4 4 1
-l ::..t:-=---c---'- --- -------------

DOUGLAS MCGREGOR, GENERAL MANAGER

6. Mine

MAGMA MINE
8. Condition or Practice o

TWO INEXPERIENCED AND UNTRAINED MINERS BLASTED AN ORE PASS HANGUP FROM THE MANWAY IN THE 865 RAISE ON "A"
SHIFT, 8/3/93, WITHOUT DIRECTION FROM TRAINED AND EXPERIENCED PERSONS. THIS PRACTICE WAS PART OF A GENERAL----

FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS AND CONTRIBUTED TO THE FAILURE OF THE RAISE ON

8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.------'-'--'-'='-'--'-..::..:...=-=---"-----------------------------------------
.__ . --" --+ ._--~ ••. _-

MANAGEMENT AUTHORIZED THESE TWO MINERS TO PERFORM THIS BLASTING TASK WITHOUT THE IMMEDIATE PRESENCE OF
PERSONS TRAINED AND EXPERIENCED IN BLASTING HANGUPS FROM A MANWAY AND THEREBY ENGAGED IN AGGRAVATED

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) D
9. Violation A. Health I

Safety
I--

C. Part/Section of
I

B. Section It--
Other of Act - TIlle 30 CFR 5 7 6 3 ° ° i

Section II - Inspector's Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred [K]
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal IKJ
C. Significant and Substantial (See Reverse): Yes Ixl No I D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High E. Reckless Disregard D
--

12. Type of Action 13. Type of Issuance (check one)

1 ° 4 -0 - 1 , - - Citation 0 Order ~ Safeguard U
14. In~ial Action

D. Written I E.c~ationllllll' III F.Dated I Mo I Da I Yr IA. Citation IKJ B. Order D C. Safeguard D Notice D Order 4410421 °1511°9141Number
15. Area or Equipment

CHRISTIANSENIMURPHY - USE OF EXPLOSIVES

16. Termination Due
B. Time (24

Hr. Clock)
Section 111- Termination Action
17. Action to Terminate

18. Terminated
B. Time (24 Hr Clock)

-=...:..::..::=:...:...:....-=-..:===t=i=;::.::.:;:'----------,r-r-,---,-,-,---,-,--------,-,---------- ..-.---

p
23. AR Number I

i
10 ° 5 7 3=-;-:-;:,=--2:'~~=_:::~~.ALJ~~--------------- ..-..---.-----
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock)

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

Number

3. Citation/Order

6. Mine

MAGMA MINE
8. Condition or Practice o

TWO INEXPERIENCED AND UNTRAINED MINERS BLASTED AN ORE PASS HANGUP FROM THE MANWAY IN THE 865 RAISE ON "B"
SHIFT, 8/10/93, WITHOUT DIRECTION FROM TRAINED AND EXPERIENCED PERSONS. THIS PRACTICE WAS PART OF A GENERAL

FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS AND CONTRIBUTED TO THE FAILURE OF THE RAISE ON----.---- ~_._-- -----_. --.-.-

8/10/93 W~HICH RESULT~q ~_T_I:iE_D_E~.:rHOF FOUR MINERS. _

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.
PERSONS TRAINED AND EXPERIENCED IN BLASTING HANGUPS FROM A MANWAY AND THEREBY ENGAGED IN AGGRAVATED
MANAGEMENT AUTHORIZED THESE TWO MINERS TO PERFORM THIS BLASTING TASK WITHOUT THE IMMEDIATE PRESENCE OF

See Continuation Form (MSHA Form 7oo0-3a) D
9. Violation A. Health f--

Safety B. Section C. Part/Section ofI--
Other of Act - Title30CFR 5 7 6 3 0 0Section II - Inspector s Evalualron

10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred j2g
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling D Fatal IKI
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High j2g E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation D Order ~ Safeguard D
14. Initial Action D. Written I E. Citalion1111111 I F. Dated Ioi~11Dro !gYr 4[

A. Citation !KJ B. Order D C. Safeguard 0 Notice o Order 4 4 1 0 4 2 1
Number

15. Area or Equipment

CHRISTIANSENITRUETT - USE OF EXPLOSIVES

16. Termination Due

Section III Termination Action

B. Time (24
Hr. Clock)

17. Action to Terminate
THE MINERS ARE DECEASED.

B. Time (24 Hr Clock)
18. Terminated

p
23. AR Number
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I Violation Data--
1. Date oi~ 11

DlaoIgyrJ 2. TIme (24 Hr. Clock) 13. C~ationiOrder
Io 7 1 5 Number 44 1 0 4 3 61

4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine

7. Mine ID To121-101011 15121-1 I I I (contractor)MAGMA MINE
..

8. Condition or Practice 8a. Written Notice (103g) o
ALL PERSONS WERE NOT CLEARED AND REMOVED FROM THE BLAST AREA WHEN BLASTING HANGUPS FROM THE MANWAY
COMPARTMENT IN THE 865 RAISE. TWO MINERS WERE PRESENT IN THE MANWAY COMPARTMENT ON"N SHIFT, 8/3/93. WHEN THE

BLAST WAS INITIATED ONE MINER WAS IN THE MAN WAY COMPARTMENT WITHIN THE BLAST AREA. THIS VIOLATION IS PART OF A
GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS AND CONTRIBUTED TO THE SEVERITY OF THE
ACCIDENT INVOLVING THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE
THAT ALL PERSONS WERE CLEARED AND REMOVED FROM THE BLAST AREA. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) D
9. Violation A. Health -

Safety - B. Section C. Part/Section of
Other of Act - nle30CFR 5 7 6 3 7 5

Section II-Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal IKJ

C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected
11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D.High ~ E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - C~ation 0 Order ~ Safeguard 0
14. Initial Action

D. Written I E. c~ationlll, IIIII1 F. Dated
I oi~ 1

1Djo 19Yj41
A. Citation IKJ B. Order D C. Safeguard D Notice D Order 4 4 1 0 4 2 1

Number
15. Area or Equipment

J. CHRISTIANSEN - USE OF EXPLOSIVES ._---- .._----_._----._-- ....

B. Time (24

..,...,.."..,."...---.-,---,-~.l.-,.-,-,_.l.-..L...L...L...L...l.-..l.-_~H.:..:.r ...:::C:::lo:::c:.:!k):--'---I:--'L-L-L-L- ..
Section 111-- Termination Action
17. Action to Terminate

"16"."'Te-::C:r=-m'="ina::Cti~on::-'D"'u""'e--r--.•...•~-..-=---,...,..--r------'---,--,-.,---r-,--------.-- --- ... - - .....

THE MINER IS DECEASED.

B. Time (24 Hr Clock)
18. Terminated

p
23. AR Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

. DOUc;LA~ ~CC;R~c;..SJ'3,.GENERAL MAN.::.A.::.;G:...:E:;.R"'---- __ -+::-:-'::.:..:.:=~'T:...;=..:..r..::r_+::..r_:.,=_::;_=::;_::_=r_'T"_r::::..:::.:..:..:.:=:.:.-----
6. Mine

MAGMA MINE
8~ConditionorPraciiCe o

ALL PERSONS WERE NOT CLEARED AND REMOVED FROM THE BLAST AREA WHEN BLASTING HANGUPS IN THE 865 RAISE ON "B"
SHiFT,8/10/fii TWOMINERS WEREUSINGEXPLOSIVES IN THE MANWAY COMPARrMENrADJACENTTOTHERAlSE.Cii\iEOFTHE-----._------ -------
MINERS WAS IN THE MANWAY COMPARTMENT WITHIN A FEW SETS OF THE BLAST AREA WHEN THE BLAST WAS INITIATED.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS AND CONTRIBUTED

TO THE SEVERITY OF THE ACCIDENT INVOLVING THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF
FOUR MINERS.

THAT THESE TWO MINERS WERE CLEARED AND REMOVED FROM THE BLAST AREA. THIS VIOLATION IS AN UNWARRANTABLE
MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE

FAILURE.

See Continuation Form (MSHA Form 70oo-3a) 0
9. Violation A. Health l-

I
Safety f-- B. Section C. Part/Section of
Other of Act - Hle30CFR 5 7 6 3 7 5

Section II-Inspectors Evalualion
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred lKJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal !KI
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High lKJ E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

[8]1 0 4 - D - 1 r - - Citation 0 Order Safeguard 0
14. Initial Action

D. Written I E. Citation/I. II I I. II I F. Dated loi~ 11To 19Yj4/
A. Citation !KI B. Order 0 C. Safeguard 0 Notice 0 Order 4 4 1 0 4 2 1

Number
15. Area or Equipment

J. CHRISTIANSEN - USE OF EXPLOSIVES

16. Termination Due

Section 111- Termination Action

B. Time (24
Hr. Clock)

17. Action to Terminate
THE MINER IS DECEASED.

MSHA Form 7000-3

18. Terminated
B. Time (24 Hr Clock)

p
23. AR Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number 4410438

DOUGLAS MCGREGOR, GENERAL MANAGER

6. Mine

MAGMA MINE
a.Condition or Practice

ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "B" SHIFT, 8/3/93, IN THAT CONDITIONS

WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS

PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:
(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKING, AND
CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS

AND MAN WAY COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MANWAY COMPARTMENT.

DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL THE MANWAY COMPARTMENT TO WORK PLACES TO

ELIMINATE HANGUPS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

See Continuation Form (MSHA Form 7000-3a) IKJ
9. Violation A. Health

f--
Safety f-- B. Section C. Part/Section of
Other of Act - Trtle30 CFR 5 7 1 8 0 o 2 a

Section II-Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred [2g
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling 0 Fatal IKJ
C. Significant and Substantial (See Reverse): Yes Ixl No I D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - o - 1 , - - Citation 0 Order [gJ Safeguard 0
14. Initial Action

D. Written I E. Citation/III I I I I I F. Dated
I ol~·11Dro 19Yj41

A. Citation IKJ B. Order 0 C. Safeguard 0 Notice 0 Order 4410421
Number

15. Area or Equipment

DAHLSTRANDlMCCONNEL\ALLISON - WORKPLACE EXAMINATIONS

16. Termination Due
B. Time (24

Hr. Clock)
Section III - Termination Action
17. Action to Terminate

18. Terminated
B. Time (24 Hr Clock)

p
23. AR N'U-mb-er'-11,--'1 T '

I ! i I : :I' '!.
1010 :Si7 ilJ
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Section I - SUbsequent Action/Continuation Data

1. SUbsequent Action 1a. Continuation 2. Dated

T
Da Yr 3. Citation/Order I I I !

0 ~ (Original Issue) o 5 110 914 Number 4 4 1 0 4 3 81-1111
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPA!'JY. SUPERIOR MINING DIVISION
6. Mine 7. Mine ID

0121- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

MORE THAN ORDINARY NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
UNWARRANTAB:::.:L=E:...;F....:.A::.:IL=U:..=-R.:::E::.... -,-- _

_ ..__ .._--_._._-_ ..._---------------------------------

See Continuation Form 0
Section III SUbsequent Action Taken--
8. Extended To

T Dj
Yr

A. Date
I

B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated D E.Modified 0
Section IV Inspection Data-
9. Type of Inspection

1013101

10. Event Number

015
1
1

1
1

1
6 1181

11. SignaturjQ • WLW~~ AR Number 12. Date Mo Da Yr 13. Time (24 Hr. Clock) 1 ;
010151713 015 110 914 0 7 i 117li)( lflAM

MSHA Form 7000-3a, Mar 85 (Revised)
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I - Violation Data

1. Date I Mo Da gYr412. Time (24 Hr. Clock) 3. Citation/Order Ii015 1 10 071 8 Number 4 4 1 0 4 3 9 i
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION

6. Mine
7. Mine ID 10 121-10 10 11 5121-1 I I 1 (contractor)MAGMA MINE..

8. Condition or Practice 8a. Written Notice (103g) o
-..,..-::c=-::-:--:-==-:-:-:-::-=-:-=:--:--::-=-=::-c:-:-:-:c-:-c-:-=...,.-___.,.==-:-:=--=-=-:-=-:-:-:-::=...,.-=-:-::,..."...,.~___.,.___.,.---------------- --

ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "A" SHIFT, 8/4/93, IN THAT CONDITIONS

WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS

PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:
~RuCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKtNG.ANO'--

CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS
AND MANWAY COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MAN WAY COMPARTMENT.

DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL THE MANWAY COMPARTMENT TO WORK PLACES TO
ELIMINATE HANGUPS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

9. Violation A. Health f--
Safety r- B. Section C. Part/Section of
Other of Act - TItle 30 CFR 5 7 1 8 0 o 2 a

See Continuation Form (MSHA Form 7000-3a) IKI

Section II-Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal IKI

C. Significant and Substantial (See Reverse): Yes Ixl No I D. Number of Persons Affected
11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - 0 - 1 , - - Citation 0 Order ~ Safeguard 0
14. Initial Action

D. Written I E. Citation/! II I II I I F. Dated
I oi~1

1Dio19YI41
A. Citation IKI B. Order 0 C. Safeguard 0 Notice 0 Order 4410421

Number
15. Area or Equipment

EDWARDSITRUETnCHRISTIANSEN - WORKPLACE EXAMINATIONS

16. Termination Due
B. Time (24

Hr. Clock)
Section 111- Termination Action
17. Action to Terminate

THE MINERS ARE DECEASED.

18. Terminated
B. Time (24 Hr Clock)
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section 1-- SUbsequent Acii~;;/corltiii~~lion Da-ta----------------- -_.- _ ..._--_.
1. SUbsequent Action ta. Continuation 2. Dated Mo Da Vr 3. Citation/Order

LI ~ (Original Issue) 0/5 110 914 Number 4 4 1 a 4 3 9 - 1
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANV, SUPERIOR MINING DIVISION
6. Mine 7. Mine ID

0121- 0101115121-11MAGMA MINE (contractor)
Section II - Justification for Action

MORE THAN ORDINARV NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.

See Continuation Form D
Section III SUbsequent Action Taken-
8. Extended To Mo Da

ViA. Date

I I
B. Time (24 Hr. Clock) C. Vacated D D. Terminated D E.Modified D

Section IV -- Inspecnon Data
9. Type of Inspection 10. Event Number

Vr 13. Time (24 Hr. Clock)

MSHA Form 7000-3a. Mar 85 (Revised)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date Iol~11DrO1:[412. Time (24 Hr. Clock) 101711 Is

3. Citation/Order

Number 4 4 1 0 4 4 0
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine

7. Mine ID 10 121-10 10 11 5121-1 I I I (contractor)MAGMA MINE
..8. Condition or Practice 8a. Wntten Notice (103g) o

ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "B" SHIFT, 8/9/93, IN THAT CONDITIONS
WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS
PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:
(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER. BLOCKING. AND
CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS
AND MANWAY COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MANWAY COMPARTMENT.

DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL THE MANWAY COMPARTMENT TO WORK PLACES TO
ELIMINATE HANGUPS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

See Continuation Form (MSHA Form 7000-3a) IKl
9. Violation A. Health I-

Safety I- B. Section C. Part/Section of
Other of Act - Title 30 CFR 5 7 1 8 0 o 2 a,Section II - Inspector s Evaluation

10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [R]

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling0 Fatal IKl

C. Significant and Substantial (See Reverse): Yes Ixl No I D. Number of Persons Affected
11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

Safeguard 01 0 4 - D - 1 , - - Citation 0 Order r8J
14. Initial Action

D. Written I E. Citation/I I I I I II I F. Dated loi~ 11DiojSYI41A. Citation IKJ B. Order 0 C. Safeguard 0 Notice 0 Order 4410421
Number

15. Area or Equipment

EDWARDS\TRUETT\CHRISTIANSEN - WORKPLACE EXAMINATIONS

16. Termination Due
B. Time{24

Hr. Clock)
Section 111- Termination Action
17. Action to Terminate

THE MINERS ARE DECEASED.

B. Time (24 Hr Clock)
18. Terminated

p

-:-:=:-:-::-~~~~~~~~!...-- 2_3._AR_N_u_mb_er_I----.L':1o~foIhLJ
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Section I SUbsequent Action/Continuation Data------
1. SUbsequent Action la. Continuation 2. Dated lO Dj

Yr 3. Citation/Order

[J ~ (Original Issue) o 5 1 0 914 Number 44 1 0 440 - 1
...

4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION

01J- 0101115121-1 I

.

6. Mine 7. Mine ID

MAGMA MINE (contractor)
Section II - Justification for Action

MORE THAN ORDINARY NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.

See Continuation Form D
Secti III SUbsequent Action Takenon --
8. Extended To

T OJ ViA. Date B. Time (24 Hr. Clock) C. Vacated D D. Terminated D E. Modified D
§~~tion IV -_lnsp~,~ct~lo~n-l:D~a~ta~--r---r---:-.,--,:,..---,-:--.,--_-,-,-,-,-,-,-,-, _
9. Type of Inspection 10. Event Number

MSHA Form 7000-3a, Mar 85 (Revised)
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock) 3. C~ation/Order

Number
4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

6. Mine

MAGMA MINE
8. Condition or Practice o

ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "C" SHIFT, 8/9/93, IN THAT CONDITIONS

WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS

PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:
(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKING, AND
CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS

AND MANWAY COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MANWAY COMPARTMENT.

DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL THE MANWAY COMPARTMENT TO WORK PLACES TO

ELIMINATE HANGUPS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

See Continuation Form (MSHA Form 7000-3a) [,g

ITIIIJ9. Violation A. Health
I--

Safety I-- B. Section C. Part/Section of
other of Act - rrtle30 CFR 5 7 1 8 0 o 2,

Section II - Inspector s Evaluation
10. Grav~y:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred IKJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal IKJ
C. Significant and Substantial (See Reverse): Yes Ixl No I D. Number of Persons Affected

11 . Negligence (check one)

A. None D B. Low D C. Moderate D D. High E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order ~ Safeguard 0
14. In~ial Action D. Written I E. c~ationlil. III. III F. Dated Ioi~11DjO IgY[4!A. C~ation IKJ B. Order D C. Safeguard D Notice D Oroer 4 4 1 0 4 2 1

Number
15. Area or Equipment

-----_._----------------------------_._. __ .._ ..... -.

DAHLSTRANDlMCCONNELIALLISON - WORKPLACE EXAMINATIONS

16. Termination Due
B. Time (24

Hr. Clock)

~------_.,........,.......,.."""T .......,..-----------------.--- - --_.._ .

--- --------- .. -- ._.--_ ... _ ..

B. Time (24 Hr Clock)

p

-----,---.------.- -r-r-' -,---------.-,-....---.-.------------------_ ...
18. Terminated

23. AR Number
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I SUbsequent Action/Continuation Data-
1. SUbsequent Action 1a. Continuation 2. Dated Mo 7 ~i

3. Citation/Order

0 ~ (Original Issue) 0/5 1 0 9 4 Number 4 4 1 0 4 4 1 - 1
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine 10

o 12 ,- 010L /5 ,2 '-I IMAGMA MINE ~-,--_._---- (contractor)-- .._------_.
Section II - Justification for Action

MORE THAN ORDINARY NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.

See Continuation Form D
S t' III S b tA t'on TakeneClon u sequen CI
8. Extended To

T Dr Yi C.Vacated D D E. Modified DA. Date B. Time (24 Hr. Clock) D. Terminated

Section IV - Inspecti~o~nD~at~a--'----'----'--~:-=_---:-:_'--_.-.-.-.--r-r-r-r _
9. Type of Inspection 10. Event Number

Yt 13. Time (24 Hr. Clock)

MSHA Form 7000-3a. Mar 85 (Revised)
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

(contractor)
8a.Written Notice (103g) u

2. Time (24 Hr. Clock)

072 1

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice

JEFF S. CHRISTIANSEN DID NOT RECEIVE SPECIFIC TASK TRAINING PRIOR TO PARTICIPATING IN BLASTING OPERATIONS IN THE 865

RAISE ON "B" SHIFT, 8/10/93. HE WAS ACCOMPANIED BY ANOTHER UNTRAINED MINER DURING THIS ACTIVITY. BLASTING HANGUPS

FROM THE MANWAY COMPARTMENT IS A UNIQUELY HAZARDOUS TASK FOR WHICH SPECIFIC TRAINING IS REQUIRED. THIS
VIOLATION CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS,INCLUDING
CHRISTIANSEN.

THE 865 RAISE STRUCTURE IS A 364 FOOT, TWO-COMPARTMENT, FRAMED-TIMBER RAISE CONSISTING OF A MANWAYITIMBER SLIDE

AND ORE PASS COMPARTMENT. THE RAISE WAS DEVELOPED AT AN APPROXIMATE SLOPE OF 81 DEGREES BETWEEN THE 3636 AND

4000 LEVELS WITH ACTIVE DUMP POINTS AT THE 3763, 3700, AND 3636 LEVELS. MINER ENTRANCES TO THE RAISE WERE AT THE
4000, 3763 AND 3700 LEVELS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN ALLOWING THIS

-----~------c-~------__c. - -- .- r- --_ --- r-r- -~-- --_.- -- -- --"
9. Violation A. Health f--

Safety I- B. Section C. Part/Section of
Other of Act - Tnle30CFR 4 8 7

See Continuation Form (MSHA Form 7ooo-3a) !Xl

Section II-Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal fKJ

C. Significant and Substantial (See Reverse): Yes Ixl No D. Number of Persons Affected
11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order [g] Safeguard 0
14. Initial Action

D. Written I E. Citation/I. II IIII I F. Dated
Ioi~1

1Dl
aoIgY[ 4

A. Citation !KJ B. Order D C. Safeguard 0 Notice D Order 4 4 1 0 4 2 1
Number

15. Area or Equipment

J. CHRISTIANSEN

Section 111- Termination Action

B. Time (24
Hr. Clock)

r-vr---,--------~~~~~

17. Action to Terminate
THE MINER IS DECEASED.

B. Time (24 Hr Clock)

p

18. Terminated

23. AR Number
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Section I -- SUbsequent Action/Continuation Data

1. SUbsequent Action 1a. Continuation 2. Dated Mo Da ~r 3. Citation/Order

0 [8] (Original Issue) 015 110 9 4 Number 44 1 04 4 2 - 1
4. Served To 5. Operator

__.[)OUGLAS MC~'3EG0B., GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine 10

o 12JJJJJJrITI1contractorl
MAGMA MINE--_.

Section II - Justification for Action

UNTRAINED MINER TO BLAST HANGUPS IN THE RAISE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

--- -------------- --- ------------------------
------------- ---------------------------

See Continuation Form 0

C. Vacated 0 D. Terminated 0 E. Modified 0
~ection IV - Inspection Data
9. Type of Inspection

13. Time (24 Hr. Clock)

10. Event Number

072 1
MSHA Form 70oo-3a, Mar 85 (Revised)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice -[]

NICHOLAS P. TRUETT DID NOT RECEIVE SPECIFIC TASK TRAINING PRIOR TO PARTICIPATING IN BLASTING OPERATIONS IN THE 865

VIOLATION CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS, INCLUDING

FROM THE MANWAY COMPARTMENT IS A UNIQUELY HAZARDOUS TASK FOR WHICH SPECIFIC TRAINING IS REQUIRED. THIS

RAISE ON "B" SHIFT, 8/10/93. HE WAS ACCOMPANIED BY ANOTHER UNTRAINED MINER DURING THIS ACTIVITY. BLASTING HANGUPS

TRUETT.

THE 865 RAISE STRUCTURE IS A 364 FOOT, TWO-COMPARTMENT, FRAMED-TIMBER RAISE CONSISTING OF A MANWAYITIMBER SLIDE
AND ORE PASS COMPARTMENT. THE RAISE WAS DEVELOPED AT AN APPROXIMATE SLOPE OF 81 DEGREES BETWEEN THE 3636 AND
4000 LEVELS WITH ACTIVE DUMP POINTS AT THE 3763, 3700, AND 3636 LEVELS. MINER ENTRANCES TO THE RAISE WERE AT THE
4000, 3763 AND 3700 LEVELS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN ALLOWING THIS

See Continuation Form (MSHA Form 7000-3a) I2SJ
9. Violation A. Health f-

I
Safety B. Section C. Part/Section of--
Other of Act - Title30CFR 4 8 7

Section II - Inspector s Evalualion
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [8J
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal [K]
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High [8J E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order lKJ Safeguard 0
14. Initial Action

D. Written I E. Citation/III II. II I F. Dated

Ioi~1170 /gYr 41
A. Citation I2SJ B. Order 0 C. Safeguard 0 Notice 0 Order 4410421

Number
..:.1:::.:5...:.A.::.re=a:.co:::r-.::E::1q.=ul""pmc..:e=n.::t -------------- -------

N. TRUETT

B. Time (24

,...,.....,,--..;;--~~___;_c-'-...__c-..L--..L-..L-..L-..L-~~---:...:H:.:.r.-.::C~lo==c::!k)'--____JL_L_L_L_L_ _'_ _
Section 111- Termination Action
17. Action to Terminate

·1"6."T~er=m=in"-;at~io::-n"'Du-e-,---,--;,.--...,-",.--""-,------,--,-,---,-,-----------------------

THE MINER IS DECEASED.

18. Terminated
B. Time (24 Hr Clock)

p
23. AR Number

7 3
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Secllon I -- SUbsequent Action/Continuation Data_.- .. ._- _. - --

- 1TI
1. SUbsequent Action 1a. Continuation 2. Dated Mo Da Yr 3. Citation/OrderU ~I (Original Issue) 0/5 110 914 Number 4 4 1 0 4 4 3
._-----------
4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER
MAGMA COPPER COMPANY, SUPERIOR MINING DIVIStON

6. Mine 7. Mine ID

o 121- 0 I0 , 1 15121-1 IMAGMA MINE
(contractor)

Section II - Justifjca!lon for Action

UNTRAINED MINER TO BLAST HANGUPS IN THE RAISE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

Section 111- SUbsequent Action Taken

See Continuation Form [J
8. Extended To Mo Da Yr

A. Date I I I B. Time (24 Hr. Clock) C.Vacated 0 D. Terminated o E. Modified 0
Section IV - Inspection Data

9. Type of Inspection I I I i 10. Event Number

1
0

1
31°1

11. Signatu~

\D~ 101M ••___ ---_-'QI?J? 2
MSHA Form rooo.ss. Mar 85 (Revised)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

-,1_.D,-a_te_--,,-L.::...-L.::...-L..:...-.L.::....L.::....L.:....L-
2
_.T_~_;:_e_(2_4_H_r_.-C_'I_OC_k_;_._---_--...L.::~..J....:.7...J..::2...L.::3+-------------·----·---·-----_--_-_--_-_-_-_---L;_.~::.:i~a::.:~=i:c::~'_o_rd_e_r_JJJJJ 14141

DOUGLAS MCGREGOR, GENERAL MANAGER
6_Mine

MAGMA MINE
8. Condition or Practice

TWO UNTRAINED MINERS WERE USING EXPLOSIVES AND SAFETY FUSE TO BLAST HANGUPS IN THE 865 RAISE ON "B" SHIFT, 8/10/93_

ONLY ONE MINER WAS PRESENT WHEN THE SAFETY FUSE WAS LIT. THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW------_.
FEDERAL EXPLOSIVES USAGE REQUIREMENTS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN AUTHORIZING THESE
PRACTICES AND EITHER PERMITIED OR DIRECTED THE UNSUPERVISED BLASTING BY UNTRAINED MINERS TO CONTINUE. THIS
VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) 0
9. Violation A. Health

I i
I
II--
ISafety I-- B. Section C. Part/Section of

IOther of Act - Hle30CFR 5 7 6 5 o 2 hi
Section II Inspector s Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely IKJ Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal ~

C. Significant and Substantial (See Reverse): Yes
11. Negligence (check one)

A. None 0 B. Low D
Ix I No D. Number of Persons Affected iQliil_1J
C. Moderate D D. High E. Reckless Disregard [J

12. Type of Action

04-D-1

-,-,..-,-,--,---------'---------------_._. __ ..-
13. Type of Issuance (check one)

Citation 0
14. Initial Action

A. Citation IKJB. Order 0 C. Safeguard 0
D. Written

Notice 0

Order Safeguard 0

15. Area or Equipment

CHRISTIANSENITRUETI - USE OF EXPLOSIVES

16. Termination Due
B. Time (24

Hr. Clock)
Section 111- Termination Action
17. Action to Terminate

THE MINERS ARE DECEASED.

18. Terminated , I Mo I Da I Yr I ~ I I I I I
-=-~--oc-~~---,-A. Dat~J~LdQ.w1L~ Time ~~4 Hr ~~Ck) jQ_lilikL ._. .__
Section IV -- Automated System Data

MSHA Form 7000-3
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I -- Violation Data

1. Date ···JoM~li1D~or:;4J ;;,;;; ;;, H~ Clock) 3. :::''''''- .. L ...L.'- .--------~.:....J..::...L~- _ ______L_....:..==___ .~~
4. Served To 5. Operator

._P.Cl.l!~~~_~S:G_R~~OR~ENERAL MANAG~ -+::-:':M"'-A"'GMAC9P£,ER C9MPAN'!:, S..l:!.~ERIOR t.!!NIN..§ QIV.!.~(:)N..
6. Mine 7. Mine 10

MAGMA MINE
8. Condition or Practice

A MINER WAS TRANSPORTING EXPLOSIVES (CAPPED SAFETY FUSE/CAP- SENSITIVE EMULSION) FROM THE 4000 LEVEL STORAGE
AREA TO THE 865 RAISE AT ABOUT 1830 HOURS ON 8/10/93. THE MATERIAL WAS TRANSPORTED WiTHOUT USING A CLOSED,
NONCONDUCTIVE CONTAINER. THIS TRANSPORT INCLUDED WALKING AND CLIMBING LADDERS IN CONFINED SPACES. THE

FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS.
MATERIAL WAS TO BE USED FOR THE BLASTING OF HANGUPS IN THE RAISE. THIS VIOLATION IS PART OF A GENERAL FAILURE TO

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORETHAN ORDINARY NEGLIGENCE IN .ALLOWING THE
MINER TO ENGAGE iN TRANSPORTING POWDER IN THIS MANNER. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) oID9. Violatio--;;-rA. Health

I i I I
If--

I
Safety B. Section C. Part/Section off--

./6 2 015
IOther of Act - Title 30 CFR 5 7 !Section" -- Inspector s Evaluation

fa. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely [K] Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal

C. Significant and Substantial (See Reverse): Yes
D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High [K] E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order ~ Safeguard 0
14. Initial Action

D. Written I E. Citation'! I, II, II : II F. Dated I Mo I Da I YrA. Citation [K] B. Order 0 C. Safegua~d 0 Notice 0 Order 4410421
0!511 10~Number

~?..:..Areaor Equ.:!:IP::,:m.:.:e::.:nt:...... _

J. CHRISTIANSEN - USE OF EXPLOSIVES

B.-'-~-'-i;_.~_~~_:_k'___)--[[JI . .~ .~.__.
18. Terminated

B. Time (24 Hr Clock)

p
_-'.:....-L----=::-:--=-:-:--,--~~ ,

23. AR Number ! I : : . :
io io 15~JLJ
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice

TWO MINERS WERE TRANSPORTING EXPLOSIVES (CAPPED SAFETY FUSE/CAP- SENSITIVE EMULSION) FROM THE 4000 LEVEL

THE MATERIAL WAS TO BE USED FOR THE BLASTING OF HANGUPS IN THE RAISE. THIS VIOLATION IS PART OF A GENERAL

STORAGE AREA TO THE 865 RAISE AT ABOUT 1930 HOURS ON 8/10193. THE MATERIAL WAS TRANSPORTED WITHOUT USING A

CLOSED, NONCONDUCTIVE CONTAINER. THIS TRANSPORT INCLUDED WALKING AND CLIMBING LADDERS IN CONFINED SPACES.

FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS.

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN ALLOWING THESE
MINERS TO ENGAGE IN TRANSPORTING POWDER IN THIS MANNER. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

9. Violation A. Health

!
f-

Safety - B. Section C. Part/Section of
Other of Act - Title 30 CFR 5 7 6 2 o 5 i

See Continuation Form (MSHA Form 7000-3a) 0

Section II -- Inspectors Evaluatron
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely IRJ Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal IK]
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected o 0 2!

11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High IRJ E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order [8] Safeguard 0
14. Initial Action

D. Written I E. Cttation/llllllll F. Dated

I oi~ 1

1Dro19~1~!A. Citation [8] B. Order D C. Safeguard D Notice D Order 4 4 1 0 4 2 1
Number

--------------- -----_.- •..... --- ....
-.. ---_ ..- - ._-. ---'-'--.- -- -'--'--- .._._-_.- .._------------

CHRISTIANSENITRUETI - USE OF .::EX'-"P:...:L:..:O:...:S:..:..IV:...:E:..:S:....... _

-.-----:EIITITIJ--- -- IITIJ16. Termination Due Mo Da Yr
A. Date B. Time (24

Hr. Clock) _Section 111-- Termination Action __ ,:",::"::,,,::,,:,,::..::.:..0'-- --------------- .

17. Action to Terminate
THE MINERS ARE DECEASED.

B. Time (24 Hr Clock)
18. Terminated

pi
23. AR Number

I
!O 0 5 9i7:

MSHA Form 7000-
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock)

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

Number

3. Citation/Order

6. Mine
MAGMA MINE

8. Condition or Practice o

VIOLATiON IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS.
THEY WERE DROPPED TO THE BOTTOM OF THE 865 RAISE AND THEN PASSED THROUGH THE SYNTRON FEEDER. THis
EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EMULSION WERE EXPOSED TO IMPAcT WHEN

A MINER WAS PLACING A CHARGE TO BLAST A HANGUP ON "B" SHIFT, 8/10/93, WHEN THE EXPLOSIVE MATERIALS WERE
DROPPED INTO THE RAISE ORE PASS COMPARTMENT. WHILE THE MINER CLIMBED DOWN THE MANWAv TO THe: FEED~.R DECK,

THE EXPLOSIVE MATERIALS HAD EXPLODED.

ANOTHER MINER ENERGIZED THE VIEIRATING FEEDER TO RETRIEVE THE EXPLOSIVES. THE CAPPED FUSE cAME OUT BUT THE
EMULSION DID NOT. OTHER PERSONNEL WERE ON THE FEEDER DECK AND COULD HAvE BEEN SERiOUSLy INJURED OR KILLED IF

THERE WAS NO TRAINING NOR PROVISIONS INITIATED BY THE MINE OPERATOR FOR RETRIEVING EXPLOSIVES WHICH WERE
DROPPED OR FELL OUT OF THEIR PLACE AND DOWN THE ORE PASS COMPARTMENT. THESE OCCURRENCES WERE

9. Violation A. Health f--
Safety B. Section C. Part/Section off--
Other of Act - Title30CFR 5 7 6 3 0 2 b

See Continuation Form (MSHA Form 7000-3a) ~

Section II - Inspector s Evaluation
1O. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely IRJ Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanenily Disabling D Fatal

C. Significant and Substantial (See Reverse): Yes
11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High IRJ E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 o 4 -0 - 1 . - - Citation D Order ~ Safeguard D
14. Initial Action D. Written I E. Citatio~ II I II I 111 F. Dated I MO.' Da /YrA. Citation rXJ B. Order D C. Safeguard D Notice D ~~~~er 4 4 1 0 4 2 1 015 fl-O 914
15. Area or Equipment

CHRISTIANSENITRUETT - USE OF EXPLOSIVES

Section 111- Termination Action

B. Time (24
Hr. Clock)

17. Action to Terininate

-16. Termination Due

THE MINERS ARE DECEASED.

B. Time (24 Hr Clock)
18. Terminated

p
23. AR Number

MSI-tA Form 7000-3 Mar 85 (Revised)
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I SUbsequent Action/Continuation Data-
1. SUbsequent Action 1a. Continuation 2. Dated

T Dj
Yr 3. Citation/OrderD [8] (Original Issue) o S 1 0 914 Number 4 4 1 04 4 7 - 1

4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine 7. Mine ID ruuuMAGMA MINE

(contractor)
Section II - Justification for Action

------------------------------------- .._ .._------_._._-
FORESEEABLE AND WERE EVENTS FOR WHICH THE OPERATOR DID NOT PLAN FOR NOR TRAIN MINERS.

---_._--------_._ .._-----_._-----------~_.
MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTiNG MORE THAN AGGRAVATED NEGLIGENCE IN FAILING TO ENSURE----- --.--_ ..
THAT THESE MINERS WERE NOT EXPOSING EXPLOSIVES TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

-_._-_._----_._---

Section III SUbsequent Action Taken
See Continuation Form 0

-
8. Extended To

T Da YIA. Date I 8. Time (24 Hr. Clock) C. Vacated 0 D. Terminated D E.Modified 0
..::s::::e::::ct:::::lo::..:n..:.IV:..--..::lnc.:::s:!::p:::ec~t::::lo:..:.n..::D:.::;a:::::ta:...___r__.__--------.___,___..----..--..--~~~------- .._.__ .
9. Type of Inspection 10. Event Number

MSHA Form 7000-3a, Mar 85 (Revised)
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock)

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

Number

3. C~ation/Order

6. Mine

MAGMA MINE
8. Condition or Practice o

DURING THE SECOND OF THREE BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE

OPERATOR, AND TWO MINERS. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVE FALLEN AND

7/30/93. DURING THIS PERIOD, THREE BLASTS WERE INITIATED WITH PARTICIPATION BY A TEAM LEADER, AN AGE~T OF THE
EMULSION WERE EXPOSED TO IMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING "eO SHIFT,

INITIATED THE EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIR!EMENTS. MANAGI2MEN.T

EXPLOSIVES WERE NOT EXPOSED TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.
ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE THAT

See Continuation Form (MSHA Form 7ooo-3a) 0
9. Violation A. Health

f--

Safety I- B. Section C. Part/Section of
Other of Act - Title 30 CFR 5 7 630 2 bSection II - Inspector s Evaluation

10. Grav~y:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely ~ Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal ~

C. Significant and Substantial (See Reverse): Yes
D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High ~ E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - o - 1 , - - Citation 0 Order [gJ Safeguard 0
14. Initial Action

D. Wr~en I E. c~atlonll1.1 I I_I 11 F. Dated I Mo 1 Da I Yr IA. Citation !KJ B. Order D C. Safeguard D Notice D Order 4 4 1 0 4 2 1 0/5 110 914Number
15. Area or Equipment

DAHLSTRANDlMCCONNELIALLISON - USE OF EXPLOSIVES

Section 111- Termination Action

B. Time (24
Hr. Clock)

16. Termination Due

17. Action to Terminate

B. Time (24 Hr Clock)
18. Terminated

p
23. AR Number
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MilH! Citation/Order U.S. Departmont of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice

DURING THE THIRD OF THREE BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EMULSION
WERE EXPOSED TO IMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING "B" SHIFT, 7/30/93.
DURING THIS PERIOD, THREE BLASTS WERE INITIATED WITH PARTICIPATION BY A TEAM LEADER, AN AGENT OF THE
OPERATOR, AND TWO MINERS. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVEF~LE!,!Ai'JP..
INITIATED THE EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO F'()lLOWFEDERAlEXPLOSIVES USAGE REQUIREMENTS. MANAGEMENT
--ENGAGEDIN AGGRAVATEO-cciN-DUCT COr;iSTrruTING MORE THAN ORDINARY NEGLlGENCEIN'FAiLiNGTOENSURE THAT
--:EO'-X=Pc'-L-=O==S::::IV'::E:::S:-:W-=-E=R=E.c..N:-O~:::T:-:E:::X'::P:-:O:-:S:::E:::D:=CT=O::-::IM-::P~A:-'C=:T~.-=T=H-::I=-S:-V::-:IO::LA-:-::T::-:IO::N::-'::IS:-A:-:N::-:-:U::':N'::W'::A:::R:::R:-':A=:-N:::T:=:A-::B::=L=E-::F:':-A-::IL-:-U:::R:::E=-'.--------·~------------

.._- ... _---_._----- - .. -- _ .... --_.. ... --

See Continuation Form (MSHA F~r-m-7-0-oo-:3~)-------[J
- ..~r- -r---,-- = 19. Violation A. Health f--

iSafety B. Section C. Part/Section of
I

f--
Other of Act - Title 30 CFR 5 7 6 3 0 2 b

Section II-Inspectors Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely lRJ Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling 0 Fatal IKJ
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected 0031

11. Negligence (check one)
A. None D B. Low D C. Moderate D D. High lRJ E. Reckless Disregard D

12. Type of Action 13. Type of Issuance (check one)

01 0 4 - D - 1 I - - Citation D Order [8] Safeguard

14. Initial Action

D. :;::n 0 I E. ~~;~:141411 101412'111 F. DatedJrTII=Yj~JA. Citation l8J B. Order 0 C. Safeguard D
15. Area or Equipment

-----_ .. _--_. __ •.. _---------- _.. .. --- •... __ ._------_ .• -_ ... - - -.-._._- - -----------._----.--- ._-+ - _._- •

DAHLSTRANDlMCCONNELIALLlSON - USE OF EXPLOSIVES _

71"6.TT'='er=m:::in::iat:::io=-n"Du:::e:-T--"..-::-..,..c::-lrv::,-,-------r-r,-,--.-.---------------·-····--·- .__...
B. Time (24

Hr. Clock)

18. Terminated
B. Time (24 Hr Clock)

p

MSHA Form 7000-3

23. AR Number iTlJ,--ri
10105i9:7'.. .. I, ...
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
'il-:-COndition or Practice (contractor)

8a. Written Notic~ (103g) D
DURING THE FIRST OF TWO E1LASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EMULSION

WERE EXPOSED TO IMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING "B" SHIFT, 8/2/93.

DURING THiS PERIOD, TWO BLAS.TS WERE INITIATED WITH PARTICIPATION BY A TEAM LEADER, AN AGENT OF '{HE OPERAl;OR,

AND TWO MINERS. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAV!;: FALLEN AND iNITIATED,THE
EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES U~AGE REQUIREMENTS. MANAG.i;MENT

ENGAGE!;> IN AGGRAVATEDCONDl./CT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE THAT EXPLOSIVES
WERE NOT EXPOSED TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

9. Violation A. Health
I--

Safety B. Section C. Part/Section ofI--
Other of Act - Title 30 CFR 5 7 630 2 b

See Continuation Form (MSHA Form 7000-3a) 0

Section II --lnspecto,:...rs::..=.Ev~a~lu~a~tlo~n:...- _
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely IKJ Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal !KJ
__ C. Significant and Substantial (See Reverse): Yes
11. Negligence (check one)

A .. None 0 B. Low 0 C. Moderate

D. Number of Persons Affected

12. Type of Action 13. Type of Issuance (check one)
1 o 4 - D - 1 , - - Citation 0 Order ~ Safeguard 0

14. Initial Action D. Written I E. Citationl.lllill ~II F. Dated
loi~11Dro IgYf4/A. Citation [KJ B. Order 0 C. Safeguard 0 Notice o Order 4410421

N.umber

o D. High IKJ E. Reckless Disregard o

15. Area or Equipment

DAHLSTRANDlMCCONNELIALLISON - USE OF EXPLOSIVES

Section III - Termi,;.':na~t~io~n~A~ct~io~n _
17. Action to Terminate

"----_.<-- ._------------

B. Time (24
Hr. Clock)

16. Termination Due

-----------------------------

--~-~-~~---.-------------,----.-----,...---,---------------------
18.T~~minat;;d-F~ate I Mo

B. Time (24 Hr Clock)

Section IV -- Automated System Data

19. Type of Inspection 20. Event Number

_ (activity code) 0 3 0 0 5 1 1 6 1 p
23. AR Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice

DURING THE SECOND OF TWO BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EMULSION
WERE EXPOSED TO IMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING "B" SHIFT, 8/2/93. DURI~----'

THIS PERIOD, TWO BLASTS WERE INITIATED WITH PARTICIPATION!'IY A TEAM LEADER, AN A~~NT 9!,.T_~Q.F'.!OB~'T0~' ANDTWO----'
..~!'J~_~...:..~_§'.':lAr:!~..l:!..P! OH~l?9~~MUC~ IN T':lE ORE PASS COMPARTMENT, COULD HAVE FALLEN AN~!'JITIATI::..Q.I_f:l.~ EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS. MANAGEMENT

WERE NOT EXPOSED TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.
ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE THAT EXPLOSIVES

See Continuation Form (MSHA Form 7000-3a) 0
9. Violation A. Health

I- ,Safety B. Section C. ParUSection ofr-
5 7 6 3 o 2 bOther of Act - Title30CFR

Section II Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely IKJ Highly Likely 0 Occurred 0
. B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty D Permanently Disabling 0 Fatal IK]
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low 0 C. Moderate o D. High IKJ E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - o - 1 , - - Citation 0 Order ~ Safeguard 0
14. Initial Action

D. Written I E. Citation/II I 1/11 I F. Dated

Ioi~1
1Dl

aoIgYf4/
A. Citation [K] B. Order D C. Safeguard D Notice D Order 4 4 1 0 4 2 1

Number
15. Area or Equipment

DAHLSTRANDlMCCONNEL\ALLISON - USE OF EXPLOSIVES

B. Time (24
Hr. Clock)

16. Termination Due

18. Terminated
B. Time (24 Hr Clock)

-=-....,..,-=::..::.!....::..=..:=.!....-..L.::O...L:::.JL:-l- .L:::.JL:::..J.....:...L..:....L:~~~-----.--.-. p
23. AR Number

I I I I' !JOJQJ5. ~ 171
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

3. Citation/Order

... _._.-.- .-- ..--.----..c::...L:...c::'-.L.:-+----- -L-'-N:..:u::..:.m:::be:::r -..L.:.-L.:.-L.:.....LC~.:.....LC:::..J..:=_

2. Time (24 Hr. Clock)

..QOUG~S MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condi!ioni:lr Practice ----.----.--- ..-----

._-------_._-------
--.J"":"IL.::._l_L.:....L .L_.L_L-l..._l_--L_.L-L (contractor)

8a. Written Notice(103g)-- '--J]

WERE EXPOSI::D TO JMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING "B" SHIFT, W3/93.
DURING THE THIRD OF SIX BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EM\.1/-SJON

AND TWO MINERS. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVE FALLEN AND INITIATEO THE
DURING THIS PERIOD, SIX BLASTS WERE INITIATED WITH PARTICIPATION BY A TEAM LEADER, AN AGENT OF THE OPE~iOR

EXPLOSIVES,

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSiVES USAGE REQUJRI::MENTS. MANAGJ;MJ;NT
ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLlGI::NCg IN FAILING To ENSURE THAT
EXPLOSIVES WERE NOT EXPOSED TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 70oo-3a) 0
9. Violation IA. Health I-

Safety B. Section C. Par:tlSeclion off--
. Other of Act - Title30CFR S 7 6 3 0 2 bSeclion II -- Inspector s Evaluation

10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely ~ Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal ~
C. Significant and Substantial (See Reverse): Yes

D. Number of Persons Affected11. Negligence (check one)
A. None 0 B. Low 0 C. Moderate o D. High IKI E. Reckless Disreg;lrd o

12. Type of Action 13. Type of Issuance (check one)

[] 01 0 4 - D - 1 , - - Citation 0 Order Safeguard

14. Initial Action
D. Written I E, Citation/I· I I I ,1111 F. Dated I Mo IDa, Yr IA. Citation [K] B. Order 0 C. Safeguard 0 Notice 0 Order 4410421 O'iS 1/0 9/4Number15. Area or Equipment

DAHLSTRANDlMCCONNELIALLISON - USE OF EXPLOSIVES

Section III Termination Aclion

B. Time (24
Hr. Clock)

17. Action to Terminate

B. Time (24 Hr Clock)
18. Terminated

IIp
23. AR Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock)

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

3. Citation/Order

Number

6. Mine

MAGMA MINE
8. Condition or Practice -Tl

DURING THE FOURTH OF SIX BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EMULSION
----_.-

WERE EXPOSED TO IMPACT WHEN T':IE'( WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING .~~_~':I!t=I~_8/3/93: .. ____._._
DURING THIS PERIOD, SIX BLASTS WERE INITIATED WITH PARTICIPATION BY A TEAM LEADER, AN AGENT,()~..!HEgP_~~,lI~QR,--__ __

AND TWO MINERS. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVE FALLEN AND INITIATEl:U..H_E _
EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS. MANAGEMENT

ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE THAT
EXPLOSIVES WERE NOT EXPOSED TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) 0
9. Violation A. Health -

Safety - B. Section C. ParUSection of
Other of Act - Trtle30 CFR 5 7 6 3 o 2 bSection II -- Inspector s Evaluation

10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely IKJ Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays

__ C:. Si9r:tifi.l:a_nta.r:t<!§.!:Jbstanlial {~ee_~'ye~~~L Y..~_
11. Negligence (check one)

A. None 0 B. Low 0

o Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal fK]
____________ __,?, ~u!Jlber_~fPe!sons Affected -~--ro16T31

C. Moderate o D. High E. Reckless Disregard 0
12. Type of Action 13. Type of Issuance (check one)

Safeguard D1 0 4 - D - 1 , - - Citation D Order ~
14. Initial Action D. Written I E. Citation'll I III I I F. Dated loi~ 1170Igvf41

A. Citation !KJ B. Order 0 C. Safeguard 0 Notice o Order 4410421
Number

15. Area or Equipment

DAHLSTRANDlMCCONNELIALLISON - USE OF EXPLOSIVES

Section III - Termination Action

B. Time (24
Hr. Clock)

16. Termination Due

17. Action to Terminate

=----;o- .••..•----.-,-..L.,--,-;;,--------;-y~-----L--L-L---'------_-L...L......L..._'__L- _

18. Terminated

23. AR Number

MSHA Form 7000-3 M
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock) 3. Citation/Order

Number4. ServedTo

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8~Condition or Pr=a-ct~ic-e----------------.L-----'-'---'----'----'-..:.--'-..:.--'----'-..:.--L::--'--~--.L.::-:L:---'--':-:"'::"-':-:'=-'=-=--,-- 0=]
._--_.-.----- ._----------------------------------'----=.:.._--==

DURING THE FIFTH OF SIX BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP.SENSITIVE EMULSION
WERE EXPOSED TO IMPACI~HE_N.:rI:i~YWERE U~~D TO BLAS!,:!AN.GUP_SJ.I'!.!'i-E_~~ RAISE.£?IJ'3ING~~. SHIFT-'-.8/3/93:.... .. _
()URINi; THJ~ P_E_RI9D,§~ B~S!§\~\I~RE INITIATED WITH PARTICIPATION BY A TEAM LEADER, AN AGENT OF THE OPERATOR,
••~~() TWO MINERS. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVE FALLEN AND INITIATED THE
EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS. MANAGEMENT
ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE THAT
EXPLOSIVES WERE NOT EXPOSED TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form7000-3a) 0
9. Violation A. Health ~

Safety f---- B. Section C. Part/Section of
Other of Act - Title 30 CFR 5 7 6 3 0 2 bSeclton II-Inspectors Evalualton

10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely IKJ Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be:

C. Significant and Substantial (See Reverse): Yes

No LostWorkdays 0 LostWorkdays or Restricted Duty 0

11. Negligence (check one)
A. None 0 B. Low 0 C. Moderate

PermanentlyDisabling [] Fatal r~
D. Numberof PersonsAffected

12.Type of Action 13. Type of Issuance (check one)

Safeguard 01 0 4 - o - 1 , - - Citation 0 Order ~
14. InitialAction

D. Written I E. Citation/llll,ll : II F. Dated loi~'1DI~ /gY/4/A. Citation [KJ B. Order 0 C. Safeguard 0 Notice 0 Order 4 4 1 0 4 2 1
Number

o D. High IKJ E. Reckless Disregard o

15. Area or Equipment

DAHLSTRANDlMCCONNELIALLISON - USE OF EXPLOSIVES

Section 111- TerminationAction

B. Time (24
Hr. Clock)

16. Termination Due

17.Action to Terminate

18.T~;"." IA om_Ii' IiiVi IB T,~(24H,Ckx" IIIII
::;ectionIV -- Automated syste'!l:~D~at~a-----_--.---.--.-.~~___r___r--------_r_r_---------- __
19.Type of Inspection 20. Event Number

(activity code)
21. Primary or Mill

22. Signature
p

23. AR Number
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I -- Violation Data

3. Citation/Order J j I 'jill
----L:::..~-...:....L~:..L.:...L- __.L:~_L:::...L..:_j--------.l__.:.:N::::.um:.:.:b::::er ~ !hill.~h§J
1. Date 2. Time (24 Hr. Clock)

_..::D~O~U~G:::LA:..:.::.S..:.:M:..:C~G:.:.R:.::E:.=G~O:.:.R:.:.,-=G-=EN:..:E::::R~A...::L:..:M:.:..:A:...::N...::A...::G::.:E:::R":'--j_:.:.:....:=~=;.-,-;:::...:,..:=r:.::,.:..::;..:-'-T-::';-::::"::~-:;"::'--'r="'::":":":=:':":' _
6. Mine

MAGMA MINE
8. Condition or Practice

(contractor)
8a. Wrillen Notice (103g)

WERE EXPOSED TO IMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING 'B" SHIFT, 8/3/93.

DURING THE SIXTH OF SIX BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EMULSION

AND TWO MINERS. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVE FALLEN AND INITIATED THE

DURING THIS PERIOD, SIX BLASTS WERE INITIATED WITH PARTICIPATION BY A TEAM LEADER, AN AGENT OF THE OPERATOR,

EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS. MANAGEMENT

EXPLOSIVES WERE NOT EXPOSED TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.
ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE THAT

See Continuation Form (MSHA Form 7000-3a) 0
9. Violation A. Health I--

Safety I-- B. Section C. Part/Section of
Other of Act - nle30CFR 5 7 6 3 o 2 bSection II-Inspectors Evaluation

10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely IKJ Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal ~

C. Significant and Substantial (See Reverse): Yes
D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High IKJ E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)1 0 4 - D - 1 , - - Citation 0 Order ~ Safeguard 0
14. Initial Action

D. Written I E. Citation/III 1I1I I F. Dated loi~ /1To19YI4lA. Citation IKJ B. Order D C. Safeguard 0 Notice 0 Order 4410421
Number

15. Area or Equipment

DAHLSTRANDlMCCONNELIALLISON - USE OF EXPLOSIVES

Section 111-- Termination Action

8. Time (24
Hr. Clock)

16.T·e-rm~in-a7tio-n"'D;-ue---'---,..--r-;~""'---'------.-"r-r-,-------------- _

17. Action to Terminate

18. Terminated

B. Time (24 Hr Clock)

p
23. AR Number

MSHA Form 7000-3 Mar 85
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section 1-- Violation Data _~~~~~ -r-r- --,---,---,-_ -r- _-.--.--.-~

1_Date I Mo '[' Da IYr f ;. Ti~~;4 ~~-;:~~;-

--------.lQj~ ~JQ.lli-----------l..:::..l..:..J..::..L"'__+:=_=_-------___l_:.:Nu:::m:::b=er'__ _L:..L.:...L:..=_L:.JL:::...l:::.._4_Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

. ---_._--------_._----- •._--------

3_ Citation/Order

6. Mine
MAGMA MINE

(contractor)8. Condition or Practice
Ba. Written Notice (103g) o

ANOTHER ATIEMPTED BY TWO MINERS. THE THREE RAISE DUMPING LOCATIONS WERE NOT SHUT DOWN WHEN BLASTiNG THESE
WERE USED TO BLAst HANGUPS IN THE 865 RAISE DURING "B" SHIFT, 8/10/93. DURING THIS PERIOD, A BLAST WAS INITIATED AND
EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE EMULSION WERE EXPOSED TO IMpACT WHEN THEY

HANGUPS AND MATERIAL FLOWED INTO THE RAISE. ADDITIONAL MATERIAL DUMPED INTO THE RAISE COULD HAVE INITIATED THE
EXPLOSIVES FROM THE IMPACT. ALSO, THE HANGUP COULD HAVE FALLEN AND INITIATED THE EXPLosivES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS. MANAGEME:NT
ENGAGED IN AGGRAVAtED CONDUCT CONSTiTUTING MORE THAN ORDINARY NEGLIGENCE IN FAILING TO ENSURE THAT THESE TWO
MINERS WERE NOT EXPOSING EXPLOSIVES TO IMPACT. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) 0--
9. Violation A. Health

I--
Safety l- S. Section C. Part/Section of
Other of Act - Title30CFR 5 7 6 3 0 2 b..Section II -- Inspector s Evaluation

10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely lKJ Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal
C. Significant and Substantial (See Reverse): Yes

D. Number of Persons Affected11. Negligence (check one)
A. None D B. Low D C. Moderate D D. High lKJ E. Reckless Disregard D12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order [gJ Safeguard 0
14. Initial Action

D. Written 1E. citation//ll/I/' r 1/ F. Dated 'oi~1170/9

Y

f4/

A. Citation !Kl B. Order 0 C. Safeguard 0 Notice 0 Order 4410421
Number15. Area or Equipment

__ fH_R_IS_TIAN~!=~\TRUETI_- U_S_E_OF_EXPLOSIVE~S::..- . . ._

--.---.-~---,-'------------_._._-----------

Section 111- Termination Action

B. Time (24
Hr. Clock)

16.Termination DUe

17. Action to Terminate
THE MINERS ARE DECEASED.

B. Time (24 Hr Clock)
18. Terminated

p
23. AR Number

! ! I I ; i
1010151917!
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number 4410457

DOUGLAS MCGREGOR, GENERAL MANAGER

6. Mine

MAGMA MINE
8. Condition or Practice o

DURING THE FIRST OF TWO BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE

EMULSION WERE EXPOSED TO IMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING "A" SHIFT,
7/31/93. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVE FALLEN AND INITIATED THE

EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS.

See Continuation Form (MSHA Form 700Q-3a) 0
9. Violation A. Health -

Safety B. Section C. Part/Section of-
Other of Act - nle30 CFR 5 7 6 3 o 2 b

Section II-Inspectors Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely IKJ Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal ~

C. Significant and Substantial (See Reverse): Yes Ixl No D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low D C. Moderate D. High D E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - A - , - - Citation ~ Order D Safeguard D
14. Initial Action D. Written I E. Citation/I I I I I II I F. Dated I T I Dj I VI IA. Citation D B. Order 0 C. Safeguard 0 Notice D Order

Number
15. Area or Equipment

-----------_._---_._--------------

16. Termination Due
B. Time (24

Hr. Clock)
Section 111- Termination Action
17. Action to Terminate

B. Time (24 Hr Clock)
18. Terminated

Section IV - Automated System Data

19. Type of Inspection 20. Event Number

(activity code) 0 5 1 1 6 1 8 p
23. AR Number
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

-------_._---,--,---------------------------------------

2. Time (24 Hr. Clock) 3. Citation/Order

Number

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice o

7/31/93. THE HANGUP, OR LOOSE MUCK IN THE ORE PASS COMPARTMENT, COULD HAVE FALLEN AND INITIATED "THE
EMULSION WERE EXPOSED TO IMPACT WHEN THEY WERE USED TO BLAST HANGUPS IN THE 865 RAISE DURING "A" SHIF"T,

DURING THE SECOND OF TWO BLASTS, EXPLOSIVE MATERIALS CONSISTING OF A FUSED CAP AND A CAP-SENSITIVE

EXPLOSIVES.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS.

9. Violation A. Health I--
Safety I- B. Section C. Part/Section of
Other of Act - Title 30 CFR 5 7 6 3 o 2 b

See Continuation Form (MSHA Form 7000-3a) 0

Section II Inspectors Evalualion
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely lKJ Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal IKJ
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate D. High o E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 -A - I - - Citation ~ Order 0 Safeguard 0
14. Initial Action

D. Written I E. Citation/III IIII1 F. Dated I jO I Dr I Yi IA. Citation o B.Order D C. Safeguard D Nolice D Order
- Number
15. Area or Equipment

B. Time (24
Hr. Clock)

16. Termination Due

Section 111- Termination Action
17. Action to Terminate

B. Time (24 Hr Clock)
18. Terminated

Section IV - Automated System Data

19. Type of Inspection 20. Event Number

(activity code) p
23. AR Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. C~ationJOrder

Number

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice

DURING THE FIRST OF TWO BLASTS, TWO MINERS WERE USING EXPLOSIVES AND CAPPED SAFETY FUSE TO BLAST HANGUPS IN

THE 865 RAISE ON "A" SHIFT, 7/31/93. ONLY ONE MINER WAS PRESENT WHEN THE SAFETY FUSE WAS LIT. THIS VIOLATION IS
PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS.

See Continuation Form (MSHA Form 7000-3a) D
9. Violation A. Health I--

Safety B. Section C. Part/Section ofr-
Other of Act - Trtle30CFR 5 7 650 2 h

Section II Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely [K] Highly Likely D Occurred D
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D
Ixl

Lost Workdays or Restricted Duty D Permanently Disabling D Fatal iKJ
10 10 ITIC. Significant and Substantial (See Reverse): Yes No I D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low D C. Moderate D. High D E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 -A - I - - C~tion ~ Order 0 Safeguard 0
14. Initial Action D. Written

D I E'~~~:IIIIIIII F.Dated I jO I D1a I Yi IA. Citation D B.Order D C. Safeguard D Notice

15. Area or Equipment

B. Time (24
Hr. Clock)

16. Termination Due

18. Terminated
B. Time (24 Hr Clock)

p
23. AR Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I -- Violation Data

1. Date Io~~LDa
o

'gvr 4 2.Ti~~ (;4~r~0~~--·-'--'--~~·~· 3. :::::order

-- JQL J~~---_-'-=-.L:.~'-+cc--- --'-":':=::==--_--,--"-..L..:..L:...L:::..L:.~
4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER

MAGMA MINE
(contractor)

6. Mine

8. Condition or Practice
8a. Written Notice (1039) o

IN THE 865 RAI.SE ON "A" SHIfT. 7/31/9.3. ONLY ONE MINER WAS PRESENT WHEN THE SAFETY FUSE WAS LIT. THIS VIOLATION IS
DURING THE SECOND OF TWO BLASTS, TWO MINERS WERE USING EXPLOSIVES AND CAPPED SAFETY FUSE TO ~LAST HANGUpS

PART OF A GENERAL FAII,.URE TO FOLLOW FEDERAL EXPLOSIVES USAGE REQUIREMENTS.

9. Violation A Health f-
Safety B. Section C. Part/Section off-
Other of Act - Hle30CFR 5 7 6 5. 0 2 h,

See Continuation Form (MSHA Form 7000-3a) D

Section II-Inspectors Evalualion
10. Gravity:

A Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely IKJ Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0
C. Significant and Substantial (See Reverse): Yes

Permanently DiS<!blingD Fatal IK]
11. Negligence (check one)

A None 0 B. Low 0 C. Moderate

D. Number of Persons Affected

12. Type of Action 13. Type of Issuance (check one)
1 0 4 - A - . - - Citation ~ Order 0 Safeguard 0

14. Initial Action
D. Written I E. CilatiOnlllllllll F. Dated

I jO I Dr I Yi IA. Citation o B. Order 0 C. Safeguard 0 Nollce 0 Order
Number_._-----_.

D. High o E. Reckless Disregard o

15. Area or Equipment

17. Action to Terminate
Section 111- Termination Action

B. Time (24
Hr. Clock)

'16. Termination Due

18. Terminated III l1l1llJMO Da Yr--.t. Date I B. Time (24 Hr Clock)

Section IV -. Automated System Data

19. Type of Inspection 20. Event Number

(activity code)

21. Primary or Mill

22. Signature

ITWL--- _
pi

23. AR Number

MSHA Form 7000-3 Mar 85
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date lol~ 11

D

l
ao19Y[4

2. Time (24 Hr. Clock)

410

13. Citation/Order I io 7 Number 441 04~4. Served To 5. Operator
DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION

6. Mine

7. Mine ID 10 121-10 10 11 1512 L I I I I (contractor)MAGMA MINE..8. Condition or Practice 8a. Wntten Notice (103g)

AREA ON AUGUST 19,1993. SAFETY FUSES FROM THIS STORAGE AREA WERE PRIMARILY USED FOR BLASTING HANGUPS AT

THIRTY-SIX CAPPED SAFETY FUSES WERE FOUND IMPROPERLY STORED IN A FOIL BARRIER BAG ABOUT TWENTY-FIVE FEET
FROM THE EXPLOSIVES MAGAZINE AND THREE YARDS FROM THE DRIFT AT THE 4000 LEVEL AUXILIARY EXPLOSIVES STORAG=-E=-----

THE 865 RAISE.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES STORAGE REQUIREMENTS.

9. Violation A. Health I
I-

C. Part/Section of

I
Safety B. Section
Other

I-
of Act nle30CFR 5 7 6 1 6 1 a-

See Continuation Form (MSHA Form 7000-3a) 0

Section II - Inspector s Evaluation1O'-Grav1tY:--·----·~---·~------- -._-~._---~---
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely [R] Highly Likely 0 Occurred D

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0

C. Significant and Substantial (See Reverse): Yes

Permanently Disabling ~ Fatal C

11. Negligence (check one)
A. None D B. Low 0 C. Moderate

D. Number of Persons Affected o 0 11

12. Type of Action 13. Type of Issuance (check one)

D Safeguard D1 0 4 - A - I - - Citation IRJ Order

14. Initial Action
D. W~en I E. Citation/I I I I I I I I F. Dated 110 I D,a I Yi

i
IA. Citation o B.Order 0 C. Safeguard 0 Notice 0 Order INumber i

D. High o E. Reckless Disregard o

~1.:::.5.:..:A.::r~ea~0:::r~E:::lq~ul:.t:p=men~t . _

._--------------_._-_ .._ .._._--------------
._---------------------------_._.- ._-----_._-

'16. Termination Due ---~~~~~---------------------------
B. Time (24

=-~"".-~=..,..,,-S....-e,.,.-J...::.J...::...L:.J...::.J...::...L...:....L----:..:H:.:.r.-=C..::lo=ck:.:l)---'..::....J..::....J..::....J..::....J_ _,_------------~ _
Section 111- Termination Action
17. Action to Terminate ----
----THEFUSES -WERE-REMOVED TO ANEX-PLOSNES-iPRIMER) MAGAZiNE-:------ ._-- - . -- -.---_~ _

B. Time (24 Hr Clock)
18. Terminated

p

23. AR Number
I

[ I '
I • .
iii :

1010i5[73,

109



Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock) 3. Citation/Order

Number
4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE ',,-----------------L---..J...:::--L::..l-...L..::...L..::i...:-.L:::..~_'__~L.,_;l::_:_Ju::::::::::=:::..L.__,_--____,:=
8. Condition or Practice n

----. --------.----------. --.-- •• ---- •• -.-----.~-----_ •• -----.--.------ .•• -----.----···· • · 4. •.•. •.•• • _

SIXTEEN BOXES OF EXPLOSIVES WERE STORED IN THE 4000 LEVEL AUXILIARY STORAGE FACILITY ON AUGUST 19, 1993. THE

NORMAL AMOUNT OF EXPLOSIVES USED FOR BLASTING HANGUPS WAS ONE TO TWO STICKS PER BLAST SEVERAL TIMES EACH

WE§K-TH~2\~.<5.UHfjTO~_~_~'2~LD ACCOMMODATE 1000-2000 BLASTS, WHICH W~S MORE THAN A ONE-WEEK SUPPLY.' THE'-------
EXPLOSIVES WERE PRIMARILY USED TO BLAST HANGUPS IN THE 865 RAISE.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES STORAGE REQUIREMENTS.

9. Violation A. Health f--

1Safety B. Section C. Part/Section ofI--
Other of Act - Title 30 CFR 5 7 6 1 6 1 b 7

See Continuation Form (MSHA Form 7ClOO-3a) 0

Seclion II - Inspector s Evalualion
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood IKI Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays IKJ Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal [J
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11, Negligence (check one)

A. None 0 B. Low 0 C. Moderate D. High o E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

01 0 4 -A - , - - Citation IRJ Order Safeguard 0
14. Initial Action

D. Written 1E. Citationtl I 1 I I I 1 I F. Dated 110 I Dr I Yi IA. Citation o B. Order 0 C. Safeguard 0 Notice 0 Order
Number

15. Area or EqUipment

16. Termination Due

Section 111-- Termination Action

B. Time (24
Hr. Clock)

17. Action to Terminate

THE EXCESS EXPLOSIVES WERE MOVED TO ANOTHER STORAGE MAGAZINE.

-----_....JWJJJL _
21. Primary or Mill

p
23. AR Number

MSHA Form 7000-3 Mar 85 (Revised)
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock)

o
3. Citation/Order

Number

Section I -- Violation Data

4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice c

SIXTEEN BOXES OF EXPLOSIVES WERE STORED IN THE 4000 LEVEL AUXILIARY STORAGE FACILITY ON AUGUST 19, 1993. THE
OLDEST PRODUCTS WERE STORED AT THE BOTTOM OF EACH STACK WHICH DID NOT FACILITATE USE OF THE OLDEST STOCKS

--------FIRST. THE EXPLOSIVES WERE PRIMARILY USED TO BLAST HANGUPS IN THE 865 RAISE.

-T-H-IS-'---'--'VI""'O""'LA-T=-IOC:-:N:-C:-CIS-P""'A=-RT=--O"'-FA----=-G:::-E,..,.NE:::-RA,..,-,..,-L-=F,..,.A..,-IL:::-U=-RE=-=-TO-=-=-FO:::-L--:-L-:cO:::-W:::-F=E=-D=-ERA=--L-EX~P,..,.LO-S-IV-E:--S-S-T-O-RA"'-G-E:-C:-CRE-Q:--U""'IR:::-E-M-E-N--:-T~S--.---------

9. Violation A. Health
I--

Safety I- B. Section C. Part/Section of
Other of Act - Trtle30 CFR 5 7 6 1 o 2 a 1

See Continuation Form (MSHA Form 7000-3a) D

Section II Inspectors Evalualion
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood ~ Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred 0

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays ~ Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal 0

C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected
11. Negligence (check one)

A. None D B. Low 0 C. Moderate D. High o E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 -A - I - - Citation IRJ Order 0 Safeguard 0
14. Initial Action D. Written I E. CilatiOn// I I I I I I I F. Dated I T I Dr I Yi IA. Citation o B.Order 0 C. Safeguard 0 Notice 0 Order

Number
15. Area or Equipment

16. Termination Due
B. Time (24

Hr. Clock)
Section 111- Termination Action
17. Action to Terminate

SOME EXPLOSIVES WERE REMOVED TO ANOTHER MAGAZINE. THE OTHER EXPLOSIVES WERE PROPERLY RESTACKED TO-----------_.-FACILITATE USE OF THE OLDEST STOCKS FIRST.'--- _. ---- ---_. _._--- - _ ..- ....- ..
18. Terminated Mo Da Yr

B. Time (24 Hr Clock)

---'=.::..:.:.:L.::..:='------'-.::....L:::...L:::...L_-f',r- ...JL:...JL:...J---'---'-'--'---L--'-- ._ p

23. AR Number 'I I I10 iO 5 LL~J
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

-------- ------------------------ ---------
Section I -- Violation Datal-~a~~-l.; --~a-

10 5 1 0 9 4
3. Citation/Order

Number
4. Served To

DOUGLAS MCGREGOR, GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice o

EXPLOSIVES STORED AT THE4000 LEVEL AUXILIARY STORAGE FACILITY ON AUGUST 19,1993. FIFTEEN OTHEfUIOXE~ OF
EXPLOSIVES WERE NOT STORED IN A CLOSED CONTAINER IN THAT THE COVER WAS NOT ON ONE PARTIAL CONTAINER OF

EXPLOSIVES WERE IN THIS FACILITY. THE EXPLOSIVES WERE PRIMARILY USED TO BLAST HANGUPS IN THE 8El5 RAISE.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES STORAGE REQUIREMENTS.

See Continuation Form (MSHA Form 7oo0-3a) D
9. Violation A. Health I--

Safety B. Section C. Part/Section ofI--
Other of Act - Title 30 CFR 5 7 6 1 o 2 b

Section 11-- Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood IRJ Unlikely 0 Reasonably Lik~ly 0 Highly Likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays ~ Lost Workdays or Restricted Duty 0 Permanently Disablin~ 0 Fatal 0
C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate D. High o E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

D D1 0 4 -A - I - - Citation IRJ Order Safeguard

14. Initial Action
D. Wr~en I E. Git~tion/I I I III I I F. Dated

I T I Dr I Yi IA. Citation o B. Ord~r 0 C. Safeguard 0 Nolice 0 Order
Number

15. Area or EqUiPmen.~t _

-----------------------------------------

Section III Termination Action

B. Time (24
Hr. Clock)

16. Termination Due

17. Action to Terminate
THE COVER WAS REPLACED ON THE OPEN BOX.

B. Time (24 Hr Clock)
18. Terminated

p
23. AR Number

112



Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date Mo Da Yr 2. Time (24 Hr. Clock) 3. Citation/Order 4~UUD._.._~ ___01G. IJ~~I~ a f 4 4 Number... .. - -- ... ._- ----------_._--------_.- ... .-. -._- -_ .4. Served To 5. Operator

DOUGLAS MCGREGOR, GENERAL MANAGER MAGMA COPPER COMPANY, SUPERIOR MINING DIVISION
6. Mine

7. Mine ID 10 121-10 10 11 5121-1 I I I (contractor)MAGMA MINE
..

8. Condition or Practice
8a. Written Nolice (103g)

AN UNUSED EXPLOSIVE CARTRIDGE (CAP-SENSITIVE EMULSION) WAS FOUND ON A STEEL BEAM AT THE 865 RAISE SYNTRON
---FEEDEifi5ECKON"liil1iiJi-THisEXPLOSivEMiiYE-RjAL-HADNOT"BEE-N-MOVEO-ioAP"R"OTECTEDLOCATION.

THIS VIOLATION IS PART OF A GENERAL FAILURE TO FOLLOW FEDERAL EXPLOSIVES STORAGE REQUIREMENTS.

--- ----- ._----._ ..._-_._ .._ .._-_._._-------~ .._-----

9. Violation A. Health
I-

Safety I-- B. Section
Other of Act

Sectlonlf-·lnspeClor's Evaluatlon- ...

See Continuation Form (MSHA Form 7000-3a) 0
C. Part/Section of

..... __ ---.!!!!.e 30_~FR L~ LL:... ~~_ Q5_.
L
_

10. Gravity:

A. Injury or Illness (has) (is): No likelihood o Unlikely IRJ Reasonably likely 0 Highly likely 0 Occurred 0
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling 0

12. Type of Action

o 4 - A -
13. Type of Issuance (check one)

Citation IRJ Order o Safeguard 0
14. Initial Action

A. Citation n B. Order n C. Safeguard n D. Written
Notice n

1~: Area~r..Eq.l!'pme_n! ... __. .. _. .... _ . _ .. "

16. Termination Due

Section 111-- Termination Action
17. Action to Terminate .=.:..:...------

THE CARTRIDGE WAS MOVED TO AN EXPLOSIVES STORAGE MAGAZINE: . - -- -

B. Time (24
Hr. Clock)

18. Terminated
Yr B. Time (24 Hr Clock) I I I Il
4 ~'-. _

(activity cod_eL.)_.....L:...J

22. Signature
23. AR Number

I i I I' !101015.911.
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I -- Violation Data

1 I)111" JOM(~1,"~1
9

y
'Y 1.," 17< H, ;;~""k) 0 7 4 5- - 3 :~='''''

-__J_ WJ~iJ_--~~~_-----L~'----.L.:...L~~4. Served To

JOHN MARRINGTON, V.P. / GENERAL MANAGER
6. Mine

MAGMA MINE
8.Condition or practice----------------'----....L::--'-='-'-....L::-L.:'-'---L..;;'-'-'-'--~c'_'_;';+:;:__'_7;":;.=_::..::.;;'f:;;__;_--____"O=

..--GRou~.fDsuppoRT IN THE AREA OF THE 865 RAISE WAS NOT MAINTAINED TO CONTROL THE GROUND IN PLA-C.,...E:":-S-W-H-E.,.,R-E-M.,-·-IN-ER-S--·_·_·

WOI~K OR TRAVEL MANAGEMENT FAILED TO PROPERLY REPAIR OR REPLACE THE CRIBBING AND TIMBER IN THE RAISE WHICH WAS
- ..... - -_.

PROGF-U:::S~!V~_LY_[)!'MAC;ED,l-gOSENED OR DISLODGED AS A RESULT OF POOR MINING PRACTICES. THIS VIOLATION CONTRIBUTED
__IO T':f~!:!'J_LURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AND ORE PASS COMPARTMENT. THE RAISE WAS DEVELOPED AT AN APPROXIMATE SLOPE OF 81 DEGREES BETWEEN THE 3636 AND

4000 LEVELS WITH ACTIVE DUMP POINTS [\ T THE 3763, 3700, AND 3636 LEVELS. MINER ENTRANCES TO THE ~SE WE~~ f\:r--.I!:l~ .
4000, 3763 AND 3700 LEVELS.

THE 865 RAISE STRUCTURE IS A 364 FOOT, TWO-COMPARTMENT, FRAMED-TIMBER RAISE CONSISTING OF A MANWAYITIMBER SLIDE

THAT RAISE TIMBER AND CRIBBING HAD PROGRESSIVELY DETERIORATED AND THAT POSTS, DIVIDERS, LAGGING, BLOCKING, WALL
MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE BY FAILING TO DETERMINE

_. __ ._--~---------------_._----._------_._--------------------

9. Violation f' Health
Safety B. Section C. Part/Section of
Other of Act - Title 30 CFR 5 7 3 3 6 0

See Continuation Form (MSHA Form 7ooo-3a) IKJ

Jill]Section II -- Inspector s Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely o Reasonably Likely 0 Highly Likely 0 Occurred [KJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays o Lost Workdays or Restricted Duty 0 Permanently Disabling 0
C. Significant and SUbstantial(~E!~. R~v~rse): . y.e..s

11 Negligence (check one)

A. None LJ B. Low U C. Moderate U D. High E. Reckless Disregard

Fatal IKJ
JOJ() 141

U

J D. Number of Pe..rsons .i\.ffec:ted

12. Type of Action

104-0-1
13. Type of Issuance (check one)

Citation ~ Order o Safeguard 0
14. Initial Action D. Written

A. Citation [J B. Order D C. Safeguard 0 Notice n
1~ Area or Equipment

17. Action to Terminate

B. Time (24
Hr. Clock)

16. Termination Due

THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

B. Time (24 Hr Clock) I I I I I---- __ -.Jlllili.W _
21.primarYOr~~

.------.J~~L:.JL:-~L:-~'_______ 23. AR Number '--,--,--,--,--,--
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Section 1-- Subsequent Action/Continuation Data

1S""1l" Ad'OO "C""·i~rt~~:""'''001 -----'-l---l-l-l_Y...Jr----L

4. Served To

JOH N MARRtNGTON, V.P .IGENERAL MAN_AG_E_R -+-..::...:..:-::...:.:..::.r-:..:r,..,.:;-:::.:;..:~~-.:.;:.:c::.r__.__.__.____,__-- ...-.- . __. _

3. Citation/Ordor

Number

5. Operator

6. Mine

MAGMA MINE

7. Mine 10

Section II - Justification for Action

PLATES AND ARMORED CRIBBING HAD BEEN DAMAGED, LOOSENED AND DISLODGED. MANAGEMENT FAILED TO MAINTAIN THE

CRIBBING TIMBER AND SUPPORT STRUCTURE AND CONTINUED TO ALLOW THE USE OF BOTH THE MANWAY AND ORE PASS

COMPARTMENTS DURING THE PERIOD 8/3-10/93. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

---_._------------------------------------------

---_._---_ ..__ ._.._.. ._._- _ ....__ .

_._-_._----_._._-------_ ..- ..... _-.._-----_.--------- -----
--_._--------._-------_._----

-------- ----------_._------_._----_._--------
See Co~tinuation Form fJ

Section III SUbsequent Action Taken- ---'-- - - --- -- -._- --- --8. Extended To

T T
Yr

A. Date

I
B. TIme (24 Hr. Clock) C. Vacated 0 D. Terminated o E. Modified 0

Section IV - Inspection Data

10. Event Number9. Type of Inspection

I I I
1017:415
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

1. Date 2. Time (24 Hr. Clock) 3. Citation/Order

Number
4. Served To

JOHN MARRINGTON, V.P.I GENERAL MANAGER
6. Mine

MAGMA MINE

o8. Condition or Practice

NECESSARY GROUND SUPPORT IN THE AREA OF THE 865 RAISE WAS NOT INSTALLED TO CONTROL THE GROUND IN PLACES WHERE

ARMORED CRIBBING TO BE DISLODGED BETWEEN THE MANWAY AND ORE PASS COMPARTMENT ALLOWING qRE AND ARMOR,ED
CONTRIBUTED TO THE LATERAL MOVEMENT OF STRUCTURAL MEMBERS. MOVEMENT OF THESE STRUCTURAL MEMBERS CAUSED
BACKFILLING AND BLOCKING, WAS ADEQUATE TO CONTROL THE GROUND AND GROUND SUPPORT STRUCTURE WHICH
MINERS WORK OR TRAVEL. DURING THE PERIOD 3/93-8/93, MANAGEMENT FAILED TO DETERMINE THAT SU~PORT, SU~HAS

8/10193 WHICH RESULTED IN THE DEATH OF FOUR MINERS.
CRIBBING PIECES TO FALL INTO THEMANWAY COMPARTMENT. THIS VIOLATION CONTRIBUTED TO THE FAILURE OF THE RAISE ON

AND ORE PASS COMPARTMENT. THE RAISE WAS DEVELOPED AT AN APPROXIMATE SLOPE OF 81 DEGREES BETWEEN THE 3636 AND
THE 865 RAISE STRUCTURE IS A 364 FOOT, TWO-COMPARTMENT, FRAMED-TIMBER RAISE CONSISTING OF A MANWAYITIMBER SLIDE

4000, 3763 AND 3700 LEVELS.
4000 LEVELS WITH ACTIVE DUMP POINTS AT THE 3763, 3700, AND 3636 LEVELS. MINER ENTRANCES TO THE RAISE WERE AT THE

9. Violation A. Health I--
Safety B. Section C. Part/Section ofI--
Other of Act - Title 30 CFR 5 7 3 3 6 0

See Continuation Form (MSHA Forrn 7000-3a) [2g

Section II -- Inspector s Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [2g

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0

C. Significant and Substantial (See Reverse): Yes
Permanently Disabling 0 Fatal IKJ

11. Negligence (check one)
A. None 0 B. Low 0 C. Moderate

D. Number of Persons Affected

12. Type of Action 13. Type of Issuance (check one)
1 0 4 - 0-1 , - - Citation D Order ~ Safeguard D---

14. Initial Action
D. Written I E Cit~tion/llili. III F. Dated IojS/1Dro IgYI4 ,

A. Citation [K] B. Order 0 C. Safeguard 0 Notice 0 Order 4 4 1 0 4 6 6
Number

o D. High [2g E. Reckless Disregard o

15. Area or Equipment

865 RAISE

16. Termination Due

Section 111-- Termination Action

B. Time (24
Hr. Clock)

17. Action to Terminate
THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

18. Terminated
B. Time (24 Hr Clock)

21. Primary or Mill

23. AR Number
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I SUbsequent Action/Continuation Data- -_..r-~-I-1. SUbsequent Action 1a. Continuation 2. Dated Mo Da Yr 3. Citation/Order

0 ~ (Original Issue) 015 110 914 Number 4 4 1 0 416 7 - 1 j
4. Served To 5. Operator

JOHN MARRINGTON, V.P./ GENERAL MANAGER DYNATEC MINING CORPORATION
6. Mine 7. Mine ID

0121- 0 I0 11 15121-lwl JMAGMA MINE 6 (contractor)
Section II - Justification for Action

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.

~-_.- ------ _._-------~-----_ .. _._ ..._--_._ ..._-- --_._ ..~--_._._. --_. --_ .. _--_.- --------- -._.-. --_. _ ..._--_. _._._. --_ ...---_. -- _ .. _ ... _- .... '-

------------------------------------------_._-_._.-

-----~--------------------- ---------------------- ------- - --

-.------------------------_.-._----_._-....._.-----_._--------_._-+---_. __..._-----._---

See Continuation Form [J
Section 111- SUbsequent Action Taken
8. Extended To Mo

Dj
Yr

A. Date I I B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated D E.Modified [J
Section IV - Inspection Data

Yr 13. Time (24 Hr. Clock) I flil
1017416J

9. Type of Inspection 10. Event Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

_ ..
Section I -- Violation Data

I
Mo I-D~ I Yr -1-2 ~ime (24 ~r:-~~~~- n-- ----------------3. Citatlon/or:----rTTTll-li

o I.~110 ~14_-----------------kk'-4-'--7--t=---:c-______ __ .l'Jum~.':........ J4J1Jcl4J~kJ
4. Served To

1 Date

JOHN MARRINGTON, V.P./ GENERAL MANAGER

o

6. Mine

MAGMA MINE
8. Condition or Practice

A SAFE MEANS OF ACCESS WAS NOT PROVIDED AND MAINTAINED TO WORKING PLACES BETWEEN THE 3700 AND THE 4000 LEVELS IN
THE 865 RAISE DURING THE PERIOD 8/4-10/93. THIS VIOLATION CONTRIBUTED TO THE SEVERITY OF THE ACCIDENT INVOLVING THE
FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS AND MANWAY
COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MAN WAY COMPARTMENT.

CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER. BLOCKING, AND CRIBBING HAD

MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE IN THAT: (1)STRUCTURAL

FOR ACCESS TO OTHER MINE LEVELS. MANAGEMENT ALLOWED THESE SAFE ACCESS HAZARDS TO EXIST AND PERMITIED THE

MINERS REGULARLY TRAVELED THE MANWAY COMPARTMENT DURING THIS PERIOD TO PERFORM STRUCTURAL REPAIRS AND

CONTINUED USE OF THIS MAN WAY DURING THIS PERIOD. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form (MSHA Form 7000-3a) 0_._--
9. Violation A. Health f-----

Safety B. Section C. Part/Section ofI--
Other of Act - Title 30 CFR 5 7 1 1 0 0 1Section II - Inspector s Evaluation

10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [2g
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal IKI
C. Significant and Substantial (See Reverse): Yes

D. Number of Persons Affected
11. Negligence (check one)

A None 0 B. Low 0 C. Moderate o D. High [2g E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order ~ Safeguard 0
14. Initial Action D. Written I E. Citation/II. //111/ F. Dated loi~/1Dro IgYH

A Citation [K] B. Order 0 C. Safeguard 0 Notice o Order 4410466
Number

15. Area or Equipment

865 RAISE

--j6.""Termination Due

Section 111- Termination Action

B. Time (24
Hr. Clock)

17. Action to Terminate
THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

18. Terminated
B. Time (24 Hr Clock)

21. Primary or Mill

p
23. AR Number, ,n

.-.---.------ ~l~~ 14J.1J
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

JOHN MARRINGTON. V.P./ GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice o

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/6/93, EVEN THOUGH MANAGEMENT FAILED TO

ADEQUATELY EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AFTER BLASTING AND AS OTHER

GROUND CONDITIONS WARRANTED. THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE

EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED

THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;
(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO

THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND THE TIMBER

FRAMEWORK WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS WERE

9. Violation A. Health I--
Safety B. Section C. Part/Section ofI--
Other of Act - nle30CFR 5 7 3 4 0 1

See Continuation Form (MSHA Form 7oo0-3a) IKJ

Section II-Inspectors Evalualion
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred [R]
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal IKJ
C. Significant and Substantial (See Reverse): Yes Ixl No I D. Number of Persons Affected

11. Negligence (check one)

A. None 0 B. Low 0 C. Moderate o D. High E. Reckless Disregard o
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation D Order l8J Safeguard D
14. Initial Action

D. Written I E. C~ation/ I1II II I I F. Dated
Ioi~1

1DroIgYI4!A. Citation IKJ B. Order D C. Safeguard D Notice D Order 4410466
Number

15. Area or Equipment

MASSEy\MASSONIMITCHELLWILLAVERDEIYBERRA - GROUND EXAMINATIONS

16. Termination Due
B. Time (24

Hr. Clock)
Section 111- Termination Action
17. Action to Terminate

THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

B. Time (24 Hr Clock)
18. Terminated

""""_-==~=:L-_~J.«-.Jd\...l- ~~~~~~:....L.:::-L_2_1._p_ri_m_a_ry_O __r_M_il_1__ ]J--~~_
23. AR Number
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I -- SUbsequent Action/Continuation Data

1. SUbsequent Action 1a. Continuation 2. Dated Mo
Dr ~, 3. Citation/Order0 ~ (Onqinal lssue) 0/5 1 0 9 4 Number 4 4 1 0 4 6 9 - 1

4. Served To 5. Operator

JOHN MARRINGTON, V.P. / GENERAL MANAGER DYNATEC MINING CORPORATION
6. Mine 7. Mine 10

012 ,- 0 [0 /1151 J -lwLMAGMA MINE
6 (contractor)

Section II - Juslificatron for Action

THE PROPER STRUCTURAL INTEGRITY.
NOT ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM DEVELOPING

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

See Continuation Form D
Section III Subsequent Action Taken
8. Extended To

T Da Yr
A. Date

I I
B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated D E. Modified 0

Section IV - Inspection Data
9. Type of Inspection 10. Event Number
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date Mo Da Yr 2. Time (24 Hr. Clock) 3. Citation/Order _l! ~_.JQ !z.lQIols 1 10 914 o 7 4 9 Number
4. Served To 5. Operator

JOHN MARRINGTON, V.P.I GENERAL MANAGER DYNATEC MINING CORPORATION
6. Mine

7. Mi~e 10]0 12J -10 10 11 /SI21-lwl J 161 (contractor)MAGMA MINE
8. Condition or Practice

8a. Written Notice (103g)
---'-===

L.J

ADEQUATELY EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING AND AS OTHER GROUND
MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "A" SHIFT, 8/7/93, EVEN THOUGH MANAGEMENT FAILED TO

CONDITIONS WARRANTED. THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS
._-----THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10193 WHICH RESULTED IN THE DEATH OF FOUR MINERS ..- - ".- .. -_. -- _ ... _ ..... _- ---_ .. _._-_ ..._ .._._-----~--~...._._---_._ ..•_ ...

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM

POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;

THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND

FREQUENT DEVELOPME-NT AND -HANGUP BLASTING; (6)NON-UNiFORMPLACEMENTOF BAC·KFlLLING ·AROUND THE TIMBER

(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO

FRAMEWORK WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS

See Continuation Form (MSHA Form 7000-3a) ~
9. Violation A. Health

!I-
Safety B. Section C. Part/Section of

I
I-

Other of Act - Title30CFR S 7 3 4 0 1,
Section II Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely 0 Occurred l.8J
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D
Ix[

Lost Workdays or Restricted Duty [J Permanently Disabling n Fatal [X]

10 [0[41
.

C. Significant and Substantial (See Reverse): Yes ... [ D. Number of Persons Affected
11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High E. Reckless Disregard D._--12. Type of Action 13. Type of Issuance (check one)1 0 4 - D - 1 , - - Citation 0 Order [8] Safeguard 0
14. Initial Action

D. Written I E. Citation/II I I '1111 F. Dated I Mo I Da I Yr IA. Citation ~ B.Order D C. Safeguard D Notice D Order 4410466 °IS11091
4

Number
15. Area or Equipment

SPAULDINGIMASSEYIMASONIWILSONIYBERRAIMITCHELLIVILLAVERDEICARTWRIGHT - GROUND EXAMINATIONS

16. Termination Due
B.Time(24 -r-~_

Hr. Clock) I I I I I
Section III·· Termination Action
17. Actiori-lOreimmaie------··---·----·------···

THE CONTRACTOR IS NO LONGER ON MINE PROPERTY-. ------.------.------.----- ...
:..:...:..;~::....:..:...:.:- __ ._-------------_. __ ._. -.

B. Time (24 Hr Clock)

18. Terminated

<-=:=:-i;7---.=::S-:,..,......:-:-::7"L..=...!2...:..L~~...l----- __ ~~...L.::..~L_ ._.... _ ... _.. _....

21. Primary or Mill

p
23. AR Number

I •• Il100i314!11
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Mine Citation/Order
Continuation U.S. Department of Labor

Mine Safety and Health Administration
Section I SUbsequent Action/Continuation Data-
1. SUbsequent Action 1a. Continuation 2. Dated Mo

Dr :, 3. Citation/Order0 [8] (Original Issue) 015 1 0 9 4 Number 4 4 1 0 4 70 - 1_.

4. Served To 5. Operator

_.~<::lHN MARRI!:!~TON, V.P./ GENERAL MANAGER DYNATEC MINING CORPORATION

012/- o ,0 /1 Is121-lwl J

_.----._._-Ii MinH 7. Mine 10
MAGMI\MINI:

6 (conlractor)-- .__ ._--- .,----- - _.--
Section II -- Justification for Action

-~._--'.--_.__ ._._-- ... --...,.-----_ .._---_.
---- ~--~._--_..._-_._---_._- ---

WERE NOT ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM
DEVELOPING THE PROPER STRUCTURAL INTEGRITY.

ADEOUATE GROUND CONDIlION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REOUIRED TO-----------
WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

+- ••• -_. __ •• _-----_._---~ _._----_ •• __ •• --'.

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

-----_ .._._---_._- ----.. - -- - .... _--.

--_._---- _._-_._-_._. __ ._------ --- ---.. -_.__ . ----. - ._-~ ..- .-._---._-_._-.- --- ..- - - _. ------,- --- - -~-'. ----- -- ---

- ....-- ------_ ..... _-------_._----._------_ .... - ...-

...... _... - .'-"- - .._._--_._------_._------------------

..._._. _ ..._._._.. .- ------- -_._---_._-------- See Conlinuation Form []

Section III Subsequent Action Taken -------------------
8. Extended To Mo Da Yr

A. Date

I I I B. Time (24 Hr. Clock) C.Vacated 0 D. Terminated o E.Modified 0_ .. .. _- .-- ... _" --
S''':lIoIlIV .. IIISpocilOIl IJ:lI:I
!I Iype of Inspection I i

o 3

-11-Sr)--~-\\~+-.L-------+-...L---L.--L....L--f---L.--L.-..,.....M-o---r-D-a---r-Y-r---r-13-.-T-im-e-(-24-Hr-. -C-IO-Ck-)-----r---r---r---r~i

MSII;;:;~~~,,,ov~£l 0[5 110 91. loi7.19

10 I::vent Number
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

JOHN MARRINGTON. V.P.I GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON 'A' SHIFT. 8/8/93, ~YEN THOUGH MANAGEMENT FAILED TO
ADEQUATELY EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING AND AS OTHER GROUND-_ .._----_. __ ._--. _. ------- ----,._----. ------_ ..,----------------- -------- ------- -------"_ ...._. ',-_. - -. _ .._- - --~._-
CONDITIONS WARRANTED. THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS
THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
_._-----THAT: (l)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY [)ETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM

__ £,OSTScQI~.QERS, W!\LL PLATES. AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUI'!~!!..()~L; __ . _
(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO
THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND THE TIMBER

9. Violation A. Health

Safety r-- B. Section
Other of Act

FRAMEWORK WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND C0!'JDI,!:IQt:-I~ ._

See Continuation Form (MSHA Form 7000-3a) IXI
c-·--c~~~~~---- :~c~:0 , .. ····11

Section II - Inspector's Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely o . Reasonably Likely 0 Highly Likely 0 Occurred
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal !KJ
C. Significant and Substantial (See Reverse): Yes

11. Negligence (check one)
A. None LJ B. Low 0 C. Moderate

04-D-1

o E. Reckless Disregard [JD. High
12. Type of Action 13. Type of Issuance (check one)

Citation 0 Order Safeguard 0
14. Initial Action

A. Citation [Xl B. Order n C. Safeguard n
15. Area or Equipment

D. Written
Notice n

_-"S,-,PAc..:.U=..;L==D:..:;IN...:..G=..;\:.:;M:..:;AS-=..S=..:E=..;Y\c.::M.:.::A..:.:S:..:O:..:.N.:.:.\G""A..:.:R.:.,:C==IA..:.:\,,-V:..=IL::::LA..::V:..:E::.R:..=Dc::E.:.::\C:.:A.::..:R:..:.TW.:.:.:..:R::.:IG:..:.H.:..:n..:::M:.::IT.:...:C::.:H.:.::E:=L:=.L_-.:::G:..:RO.::.U:::.:N'-=.:D::....:oEXA:.=...,::M::.:.I.:..:NA:..:T.:..:I.::.O:..:NS=---. _

"16'. TT-e=rmzin:=iatT:::ion:-'D"'u-=-e-.----,-~,- ••~v::---.--------.---,-r--T--,--------- . .__

Section III -- Termination Action

B. Time (24
Hr. Clock)

17. Action to Terminate
THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.-------_._----_. --- - ---- _. - ... - ---- -_.- -- ._-~_._------_ ..._--._---------_ .... --- -----"- -_ ...

..::.::.:=:.:.:..---'-'==:..=...:::F~=;::~------r__T_.--r-,--,--.--,..._-------,..._.,___-----------_. __.

B. Time (24 Hr Clock)
18. Terminated

21. Primary or Mill

p
23. AR Number ~IITi---:'" I

_ ..(>jO!3i4 1 i
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Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

Section I - SUbsequent Action/Continuation Data

1. SUbsequent Action 1a. Continuation 2. Dated Mo Da

Yi
3. Citation/Order0 [8J (Original Issue) O/S 1/0 9 4 Number 4 4 1 0 4 7 1 - 1

4. Served To 5. Operator

JOHN MARRINGTON, V.P. I GENERAL MANAGER DYNATEC MINING CORPORATION
6. Mine 7. MinelD

o '21- 0 I0 , 1 /5/2 ,.l,JMAGMA MINE
6 (contractor)

WERE NOT ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM
DEVELOPING THE PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

Section 11I- SUbsequent Action Taken

See Continuation Form 0
._-8. Extended To Mo Da Yr

A. Date

I I I B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated o E.Modified 0
Section IV - Inspection Data
9. Type of Inspection 10. Event Number

Mo Da Yr 13. Time (24 Hr. Clock)
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I - Violation Data

10 7 5 1

b. Citation/Order

I Number 41 1 04 7 21
4. Served To

JOHN MARRINGTON. V.P.I GENERAL MANAGER
6. Mine

MAGMA MINE8~i"ditionor-Practice--"-- -----.---.----.--- ...----------- -~-
.__._------_ .._----------

5. Operator

DYNATEC MINING CORPORATION

7. Mine 10 10 121.10 I0 1115JIQlI~~;~r~:tor: - -~..~..

8a. Written Notice (103g) [ I

~~NERS WERE ALLOWED TO WC;>B!S!.!'!...TH~865 RAIS5~N"A" SHIFT, 8/9/93, EVEN,!I::!..Q.L!~I-l, MAN~~ME~T F~~LI~~ T,t)

ADEQUATELY EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING AND AS OTHER GROUND

CONDITIONS WARRANTED. THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS..... _._--_ .._._ .. _-. -- ._-~-_.. ---- ---- --- _ ... _-- _._--.---------_._------_._--_._. __ .._-.-.-------_ .. "-
THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (l)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;

._ {1)S§'C:II,~N~~£ ~~~O'-'-EDc:RIB~!f'J~.\J\IE.~.!::,[)I,~~c;>DG5P_WHI~ AL,:..o_V'J_EDOR.!::/~N.P.~I3MC;>'-'-Eg C:~I.I!B.!I\!C?p,1_Ec:ESTOFALL INTO
THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND

FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND THE TIMBER
FRAMEWORK WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS

9. Violation A. Health f--
Safety I-- B. Section

Other of Act . _
Seciion Ir=-'lnspector'sEvaluatJon-' ..._ ..

See Continuation Form (MSHA Form 7000-3a) IKJ
C. Part/Section of

. Title~Q~_~ 2_",-~2.'! .q. 1 ... _ L .• '.

10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely o Reasonably Likely 0 Highly Likely 0 Occurred f8J
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays I] Lost Workdays or Restricted Duty 0 Permanently Disabling 1-I Fatal Ix I
__ C::.~~nifi~§I.!1.tand SUbst~~~ LS.t:~,I3~\,llr:>e.tn~=~jes Ix I-_~_o ·----~=I __D~~umber 0~~;;11~ ~ffe~t;d'" ' .....TolgHl
11. Negligence (check one)

A. None D B. Low 0 C. Moderate D D. High ~ E. Reckless Disregard n
12. Type of Action

04-0-1
13. Type of Issuance (check one)

Citation 0 Order .[8] Safeguard [J
14. Initial Action

A. Citation IKJB. Order 0 C. Safeguard 0
.~5. Ar~ or~~.9uip.l11~t__ , _

D. Written
Notice 0

SPAULDING\JIMINEz\LEMIEUX\MITCHELL\GARCIA\CARTWRIGHTIMASON. GROUND EXAMINATIONS

-~::....:::.::::.:..:.:..:..::..~:::.:..:.~~==~~=~~~~--------------------_._---,_ ..__._,--

B. Time (24
_, __ HL~lo~k) _

16. Termination Due

-----,---,----.--.--,--------,--.-,-,--,-------------_. __ ._-----_ ....

23 AR NlIrnbor
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Mille Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I -- Subsequent Action/Continuation Data

1. SUbsequent Action 1a. Continuation 2. Datedn IK1 (Original Issue)
3. Citation/Order

Number 4 4 1 0 4 7 2

4. Served To

JOHN MARRINGTON, V.P./ GENERAL MANAGER

6. Mine

MAGMAMINF

Sucliol1 II -- .hlHllflcaliol1 lor Acllon
------------------_._-- -_._-------_ .._---_._-

------- -------------------------------------
WERE NOT ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM
DEVELOPING THE PROPER STRUCTURAL INTEGRllY_----------_.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO- • ~... -_ .• - ----.- --- ..• _ .. ------ ,.- •. - -- ----~ -- ".--- ... _ ...• _ __ 0'_- . ._._ .'.. .__
WORK IN 1111 AH(A THF AfJOVr: NOTED CONDITIONS WERF VISIBLY OBVIOlJS AND ES1 ABlISH[[) THAT HiE OHOlJN[) SlJPPOR 1

SmUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRllY AND CAPABILIlY. MANAGEMENT ENGAGED IN AGGRAVATED

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.---_._----_. ._----_. __ .,---~._. __ ..__ .-

._. -------------- -_._-----------_.--------------------------

Snclion 111--Subsoquont Action Taken
----_._-_._----- _._--------_ ...

See Continuation Form 0
- - _. "--- -.__ . -- - ..- .._--_ .. -- ._- -- _ .... _ .

8. Extended To Mo Da Yr
A. Date

I I I
B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated 0 E. Modified 0

Yr 13. Time (24 Hr. Clock)

I
ii

I I

o 715 1

126



Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date Mo Da Yr 2. Time (24 Hr. Clock) 3. Citation/Order

015 1 10 914 0 7 5 2 Number 44 1 04 7 34. Served To 5. Operator
JOHN MARRINGTON, V.P./ GENERAL MANAGER DYNATEC MINING CORPORATION

6. Mine

..... __ ._.. ~::ne ID.1J~lJJQ1J.~.J?J:l~L.l~ j (~ontrClctor)
MAGMA MINE

_0 •• _________ • __- -~----~-----_._-------- -- -~------_._---_ ..
8. Condition or Practice

8a. Written Notice (103g)._--------------- I i
._. __ 1;,. :

-_. ---------- ----~---~._----_._.__ .._-_.

MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/9/93, EVEN THOUGH MANAGEMENT FAILED TO

ADEQUATELY EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING AND AS OTHER GROUND-_._-_._------------ ._------- -'--- ----------_. ._---------- ---_._._-_._--_.~- -- _.
_ .. <::Q.N..Q~T!Q~SW~F{~AN}E:O __:!"f:lI:3..'{1()~IQ.~~S PAB."I OF ~,=-RACTICE OF A FA!L~RE :!"9 CONDU0_~l:lEQU~~.E?SJI.~lf':II\TI()N~_. __ . __ ..

THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED

THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM
_.P_O.sTS., DIVIDER:~, .~~~L J:y..TE.~,_AND_CR.!BBI~G;@)~U_F'F'Q~-r:. ~'o.Q.~~III~_WA~ ~1-l~~~DAND N() ~()NC3§R FUNCTIONAL;

(4)SECTIONSOF ARMORED CRIBBINGVVEREDI~~ODGEl:l't.lH!C.H~~~(?JI§!>.9RL~t-l[)_A~M()RED CRIBBING PIECES TO FALL INTO

THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION A!:!~ ._. _
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND THE TIMBER
FRAMEWORK WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS

See Continuation Form (MSHA Form 7000-3a) r-KJ
9. Violation A. Health -,- -,-- --I

Safely B. Section C. Part/Section of

IOther of Act - Title 30 CFR 5 7 3 4 0 1Section II-Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely D Highly Likely D Occurred [R]
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal [KJ
C. Significant and Substantial (See Reverse): Yes

D. Number of Persons Affected o 0 4!11. Negligence (check one)

A. None 0 B. Low rJ C. Moderate D. High [)(] E. Reckless Disregard n
12. Type of Action

04-D-1,
13. Type of Issuance (check one)

Citation 0
------------------_._----_ .._-_. _. -'-- -_._._-

14. Initial Action D. Written

A. Citation ~ B. Order 0 C. Safeguard 0 Notice

Order Safeguard 0

-r5.Area ortquipmen-t ---------~ .-.--------- ..------ ----

WILSONIYBERRAIVILLAVERDEIDONELINISPRY - GROUND EXAMINATIONS

B. Time (24
Hr. Clock)

"'16".TT-:C:er-:C:m'=-in~at;:Cion::-;D"'u-:C:e--'--"""--"""'---'-"--'--------,.--r-.-,---,------- . . .

Section 111--Termination Action
17. Action to Terminate
--'-'-'~T;-';;HE~CO~N:7-T~R:;';;A:':;;C-;;'TO;:;-;R~IS:-;N-;::O;-;L--::OC:-N;-:::G:;:;E;::-R-:::07;N-;-M:::INC;-;E:-;P=-:R:;-:;O::-;:P:;:E:;:;:R;;:;TY~.---------------·---- --.------.--.---

23. AR Number iii! I ,

-:-:-=:~...J.~~~~C~~~~~~-------- ._l!ili_h~i.L.1 ,

B. Time (24 Hr Clock)

18. Terminated

21. Primary or Mill

PL_J....:....L:..l.- . ._. .
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

: ;,,,:11,," I :;IIIJ~(1l1111lllll\<:1I1lI1/(;()/Ill1ll1aIICl/lllalll

1. SUbsequent Action 1a. Continuation 2. Datedo [8J (Original Issue)
3. Citation/Order

Number 44104 7
4. Served To

JOHN MARRINGTON, V.P.! GENERAL MANAGER
5. Operator

6. Mine
7. Mine 10

--_~J\_G-M_A_~t!~_-------- -<- ....c:"L:::..L....c:"L':..L'.L
Section II -- Justification for Action

WERE NOT ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM
DEVELOPING THE PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED. ._-_.._-_.... _.. '_.. --' .._-_._.-._._-.._-...~~_. ···n ._.

CONDUC r CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

--------_._._---_._._. __ .~----------------_._---._----_._._--_._- --_. --- ._ ..-_ ..._--- -... - - --- - --- ..

.. -- .. - .---_ ...._- ---. _ ..__ .--- ---_._---'------- ._------_._-------- ,._-----_ .._--_._-- --._-------------- -~.-_.-_._-- .~.-

------------------------------------_._--

--_._._-------._-~-----------_ .._------ ---._._---- _._- --------_._---- ------_._--

Section III SUbsequent Action Taken
See Continuation Form D

8. Extended To

T Dr YiA. Date B. Time (24 Hr. Clock) C. Vacated D D. Terminated D E. Modified 0
Section IV - Inspection Data
9. Type of Inspection 10. Event Number

Yr 13. Time (24 Hr. Clock) Ii! i
10 7' 512
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date Mo

Dr
Yr 2. Time (24 Hr. Clock) -'~~=::._1~r]JJ~1015 1 0 914 o 7 5 3

4. Served To 5. Operator
JOHN MARRINGTON, V.P.I GENERAL MANAGER DYNATEC MINING CORPORATION

6. Mine

7. Mine ID 10 121-10 10 11 5/21-lwl J /61 (contractor)MAGMA MINE..8. Condition or Practice Sa. Written Notice (103g) o
MINERS WERE ALLOWED TO WORK IN THE 865 RAISE ON "B" SHIFT, 8/10/93, EVEN THOUGH MANAGEMENT FAILED TO
ADEQUATELY EXAMINE GROUND CONDITIONS IN THE AREA PRIOR TO WORK COMMENCING, AFTER BLASTING AND AS OTHER
GROUND CONDITIONS WARRANTED. THIS VIOLATION IS PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE

-------------_. --
EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON 8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINEHS

AN ADEQUATE EXAMINATION OF THE GROUND CONDITIONS AND THE RAISE SUPPORT STRUCTURE WOULD HAVE DETERMINED
THAT: (1)RAISE TIMBERS WERE SHIFTING AND PROGRESSIVELY DETERIORATING; (2)RAISE TIMBERS WERE SEPARATING FROM

(4)SECTIONS OF ARMORED CRIBBING WERE DISLODGED WHICH ALLOWED ORE AND ARMORED CRIBBING PIECES TO FALL INTO
POSTS, DIVIDERS, WALL PLATES, AND CRIBBING; (3)SUPPORT BLOCKING WAS SHEARED AND NO LONGER FUNCTIONAL;

THE MANWAY COMPARTMENT; (5)THE RAISE SUPPORT STRUCTURE HAD BEEN SUBJECTED TO WATER INFILTRATION AND
FREQUENT DEVELOPMENT AND HANGUP BLASTING; (6)NON-UNIFORM PLACEMENT OF BACKFILLING AROUND THE TIMBER
FRAMEWORK WAS CONTRIBUTING TO FRAMEWORK SEPARATION; AND (7) SWELLING OR SQUEEZING GROUND CONDITIONS
-. -- -- - - --.-- - - - - --.- .. -- - --.- .--. - -- .. ---.- -..----.- .--- ----.----- See Continuation Form (MSHA F~~;-iOOO-3~)---·---IKJ

9. Violation A. Health
I-

Safety B. Section C. Part/Section ofr-
Other of Act - Title 30 CFR 5 7 3 4 0 1

Section II -- Inspector's Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred [2g
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays n Lost Workdays or Restricted Duty n Permanently Disabling n
lx I - N~-T-I-- ___Om ---- ----'-0. N~mber of P~~~~nsAffected

Fatal [Xl

]010141C. Significant and Substantial (See Reverse): Yes
11. Negligence (check one)

A. None D B. Low D
12. Type of Action

C. Moderate D D. High E. Reckless Disregard D
04-D-1

13. Type of Issuance (check one)
Citation 0 Order Safeguard LJ

14. Initial Action D. Written
A. Citation IKlB. Order 0 C. Safeguard 0 Notice 0

!? Ar~a or EqlJip~ . . .__ . .._ .__ . .. _

___~ILS_O_N~V_IL_LA_VER_D_E~~_PR_Y\_C~?T~t:_!E_D_A_-_G_R2~_N_D_~XAMINAT,I..=0c:..N:;:S _

16. Termination Due
B. Time (24

~=::o.o----,==='::_._:=:--'-:--'---L--L....L.....L.--L---'-'H::.:r.-=Cc:.::loc:.=:k::L)-----L----L----L:--'-:--'--- . ... . ..
Section 111- Termination Action
17. Action to Terminate .._.__ . .._ .._
-- THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

21. Primary or Mill

18. Terminated
Yr B. Time (24 Hr Clock) I I I I I -

,.-~ -rr-r---.-.,---J"7"O..-~~~..:::.J..:~4~--_~. _
..::.::=.:...:..:...--.:.:==:::::...::Fr-:-;;=;:...-·-----,.--,---,-~_.__,___.__._-------.--,_--------------.

p
23. AR Number
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

--
Section I -- Subsequent Action/Continuation Data

~- ---_ .._----._-------_. -.
1. SUhsequentAction 1a. Continuation 2. Dated Mo Da Yr 3. Citation/Order I

r I [8] (Original Issue) 0/5 1/0 9/4 Number 4 4 1 0/4 74 - 1--_ .. ...._-----
4. Served To

5. Operator
JOHN MARRINGTON, V.P./ GENERAL MANAGER DYNATEC MINING CORPORATION

6. Mine
7. Mine 10

0/2/. o I0 /1 IS/2/-lwl J
MAGMA MINE

6 (contractor)Section II - Justification for Action

WERE NOT ENCOUNTERED DURING RAISE CONSTRUCTION AND USE PREVENTING THE RAISE SUPPORT STRUCTURE FROM
DEVELOPING THE PROPER STRUCTURAL INTEGRITY.

ADEQUATE GROUND CONDITION EXAMINATIONS OF THE RAISE WERE WARRANTED TO PROTECT MINERS REGULARLY REQUIRED TO

STRUCTURE WAS FAILING TO MAINTAIN ITS STRUCTURAL INTEGRITY AND CAPABILITY. MANAGEMENT ENGAGED IN AGGRAVATED

WORK IN THE AREA. THE ABOVE NOTED CONDITIONS WERE VISIBLY OBVIOUS AND ESTABLISHED THAT THE GROUND SUPPORT

CONDUCT CONSTITUTING MORE THAN ORDINARY NEGLIGENCE. THIS VIOLATION IS AN UNWARRANTABLE FAILURE.

---_._---------

------------------------------------------

Section III Subsequent Action Taken
See Continuation Form 0

-
8. Extended To Mo Da Yr

A. Date

I I I 8. Time (24 Hr. Clock) C. Vacated 0 D. Terminated o E. Modified 0
Section IV -- Inspection Data~-,--,--------_r_r_r_r_r_r_r_r------------- _
9TYp~-Of-ln;p~~tio~--r 10. Event Number

'~ ~3°~i
«<HAFo~70~:'8~

.L..L.-.--.---.--.-------- __ ,.---.-;1I
13. Time (24 Hr. Clock) , . I

: ! !
o 7,Si1.i
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

-----------------------------------------------

1- Date 2. Time (24 Hr. Clock) 3_ Citation/Order

Number ~I
__ ~()_I:!~M_~~~GTO~IJ,~i GE~~!,-L M~!-GER-_----_l_-=--.:..-'-=-'-:...=,.:'_T"__'T_-'-:r-=__r__:..:.;_::;...::~_'__i__'_~~__r_-.___-
6. Mine

MAGMA MINE

-:8_.-.:.-C--:.:on--:.:d_iti_o_n_or_P_r_ac_ti_ce ---:._~ 0

ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "B" SHIFT, 8/6/93. IN THAT CONDITIONS
WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS----- _._--.- - - _. _. _.~._ ..-
PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WH_~-f:l~ESU_L_TED_IN_T_HEDE:-:AT.:.:H--,---,,-O=-F-,---FO=-U~R~M~IN:::E::.:R:.::S-,---. _

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:
(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER. BLOCKING, AND
CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BE1WEEN lHE ORE PAS8

__ I\f.'l[) MAFi~~~~9~~I\RTMENT_'_AN[)J5)ORE AND ARMORED CRIBBING PIECES HAD FALL~N INTO THE MANWAY ~_()~I~-'\~Tr,,1r=.~Tc _

----- ._--_._- .._--------_ .._- ._----_ .._------._----_ .. _~--------_.__ . ----_._--------.---_._._--_ ..~-- ._-- _. --_ .. -. -.- --- ._ .._- ...
DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL TO WORK PLACES IN THE MAN WAY COMPARTMENT FOR_ .... - -- _.- -_ ... _-_ .. _- .-_ ..._. --. _.' -- ._.- _ ..- ... "---_ ...-.--- _._--._-----------_ .._------------_ .._-----_ .._---- ----._ .._-~ .._. "_. -
STRUCTURAL REPAIRS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

See Continuation Form (MSHA Form 7000-3a) [KJ
9. Violation A Health

f--
Safety B. Section C_Part/Section of
Other of Act - Title 30 CFR 5 7 1 8 0 o 2 aSeclion II-Inspectors Evaluation

10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred lKJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays D Lost Workdays or Restricted Duty D Permanently Disabling D Fatal ~

C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected
11. Negligence (check one)

A. None n R Low n C. Moderate n D. High IX] E. Reckless Disregard niiTy,;~~~J±El1nUlL[llJ'iTf::.:~(5k~)-_~~~...$0'_ 0
14. Initial Action D. Written E. Citationl rn I] n F. Dated r Mol Oa r· Yr I

A Citation IX I B. Order I I C. Safeguard I I Notice I I ~~~~er 414J~J0 4 61 ~J 0 rJ 1 10 9/4
.!~:_~rea_oi~~~~_f!1~~-==_=__= .__.._-=~~--..-------- -_.._..---- .-----_..--_. -...--.._.-.._._.~__~~~~~~.__~_

MASSEYIMASONIMITCHELLIVILLA VERDEIYBERRA - WORKPLACE EXAMINATIONS

Section 111- Termination Action

B. Time (24
Hr. Clock)

'1"'6_~T~er"'-m~in-;at~io"-n..-Du,-e-,---,-..-~.-r=-,------,,-,--r--r--------------- -- --------- _

17. Action to Terminate
THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

18. Terminated
B. Time (24 Hr Clock)

21. Primary or Mill

p
23 AR Nurnhm

131



Mine Citation/Order
Continuation

U.S. Department of Labor
Mine Safety and Health Administration

..

Section I -- SUbsequent Action/Continuation Data -_ _-_ __ _-_._--_._- ._~-----------

1. SUbsequent Action 1a. Continuation 2. Dated Mo Da Yr 3. Citation/Order0 lKJ (Original Issue) O/s 110 914 Number 4 4 1 0 47 5 - 1i
4. Served To 5. Operator

JOHN MARRINGTON, V.P./ GENERAL MANAGER DYNATEC MINING CORPORATION
G. Mine 7. Mine ID

0121- 0 I0 11 , S121-lwU 6 (contractor)
MAGMA MINE

Section II - Justification for Acllon

MORE THAN ORDINARY NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN- ------ --~ .. ,._----.------_._--------
_.U_~.'_'YA_R_R_A.!'ITAB=.:L=E:..:Fc:.A..::.IL=.:U::.cR.;.:E::.:. _

---_._._._---~---_.---------- -_.__ .--"'- ----

... ---'------'--"-'-- "_.'--_ .. - -._ ..._----- "_ ... _---._ .. -_ ...

._-----_._-_._------_ .._- --
.. --- -- -- ._- ----.__ ._.._--.-. - -.... _--- _.. _~-_ .._----_._._. __ .- ..-

----_.,-- ._ .. --~._- - ..'-_ ...__ ._-----_._-- ._----------. ---. __ ...._----- _ ..-._-_._-- -_ ..__ .-.. ----- ---- .._- ...._---- -_.-

... _ .. _.._-----_._------._---_. _ ...-._ ..-_._-~- .._-_._--- ..- --_._- ...__ ._._-_.------ .... _-_.--.-.--- ..... _ .. -- ..

------------~---_._._._--_._._--_.__ ._-_.

See Continuation Form 0
Section III SUbsequent Action Taken--

--------------_._-_ ..-
-_.
R Fxtondad To Mo Oil Yr

A. Date

I I I
B. Time (24 Hr. Clock) C. Vacated U D. Terminated U E. Modified U

§ec~_I~~sp~lI9,'..'.n~D~at~a_,__,__,_-_:__:,---cc,__,---_,_,_,_,_,_,_,_.-------------- _
9. Type of Inspection 10. Event Number

11 SI!lllalllro_ ~...:..r:...:r=-ii=;'--112. Dale Mo Da Yr 13~1;e -(24 H;~CI~Ck)'-- ... r T ! 1
017 sl41

MSIII\
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock)

~OHNJvlARRINGTON, VP 1 GENERAL MANAGER
6. Mine

MAGMA MINE

5. Operator

DYNATEC MINING CORPORATION- "----_. -~ .

7. Mine ID

o8. Condition or Practice

._---------------------------- --- .._---._._---
ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "A" SHIFT, 8/7/93. IN THAT CONDITIONS

WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS
PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.------------- --'--"--"'--'

- - -- - - ...._- ._----- .. -- ------- ._-------- - .... ---.-- ..... -- _ .... ----._------- .- ---
AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:

(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKING.ANO--
CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS

AND MANWAY COMPARTMENT; AND (S)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MAN WAY COMPARTMENT.

STRUCTURAL REPAIRS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

See Continuation Form (MSHA Form 70'iiG.i.;j··-- IX' 1

DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL TO WORK PLACES IN THE MAN WAY COMPARTMENT FOR

9. Violation A. Health

Safety B. Section C. Part/Section ofr--
Other of Act - TItle 30 CFR 5 7 1 8 0 o 2 aSection II-Inspectors Evaluation

10. Gravity:

A. Injury or Illness (has) (is): No Likelihood n Unlikely II Reasonably Likely n Highly Likely ['J Occurred IX I
-·---B~Tri]UrYodl1r,-Eiss coUi(frea~--·----------·-----

sonably be expected to be: No Lost Workdays 0 ._---- ._---_._-----

Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal IKJ
_._C. Significant and Substantial (See Rl!verse): .__ Yes
11. Negligence (check one)

A. None D B. Low Dc. Moderate

'--.l .__ ..l.-~D_.N_ur!,~erof P~r~~ns~ffected

---_._-~----- --.12. Type of Action
13. Type of Issuance (check one)

1 0 4 - 0 - 1 , - - Citation 0 Order [8J Safeguard 0
14. Initial Action

D. Wr~en I E. Citation/Ii ,I I I II I F. Dated loi~/170 j9Y/4/
A. Citation lKI B. Order 0 C. Safeguard 0 Notice 0 Order 4410466

Number

D D. High lKJ E. Reckless Disregard D

15. Area or Equipment

SPAULDINGIMASSEy\MASONIWILSONIYBERRAIMITCHELLIVILLAVERDEICARTWRIGHT - WORKPLACE EXAMINATIONS

Section 111- Termination Action

B.lrme(24
Hr. Clock)

17. Action to Terminate

THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

18. Terminated

B. Time (24 Hr Clock)

21. Primary or Mill pC~·-_·----
23. AR Number
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Mine Citation/Order
Continuation

U.s. Department of Labor
Mine Safety and Health Administration

Section I - SUbsequent Action/Continuation Data

1. Subsequent Action 1a. Continuation 2. Dated Mo

Dr
Yr 3. Citation/Ordern lKJ (Original Issue) 0/5 1 0 9/4 Number 4 4 1 a 4 7 6 - 1-------

4. Served To 5. Operator
JOHN MARRINGTON, V.P. / GENERAL MANAGER DYNATEC MINING CORPORATION

6 Mine

7. Mine ID I0 /2/-1 0 I0 /1 /512/-/wl J /6 tontraclOr)MAl oMAMINI

: ,",11111111 .1111111111:'11111111111Adlllli

MORE THAN ORDINARY NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.

-------~-_._-- -~._-- -_ .._._------------------------------- -- - ----_ .._--.-.
- . --_._- .._----- ... - ..---_._------------------------------------_.~._. __ ._---_._-----._---

--------_ .. _~- --------_ ..-

--------------------------------------------
-- .__ ._-_. _._-- .-._------_ ..._----~------------_. __ . --_ .._-_ .._-_ ..-~.

------ --------------------- ----

See Continuation Form 0
S f III SUbsequent Action Takenec Ion --
8. Extended To Mo

Dr
Yr

A. Date I I
B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated o E.Modified 0

-----------
Snction IV -- lnspoction Data

tJ I ypu or lnspecnon I 0 1
3

1 0 1
10. I:velll Number

Yr 13. Time (24 Hr. Clock)11. Signature
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Mine Citation/Order u.s. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock) 3. Citation/Order

Number

JOHN MARRINGTON, V.P.I GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice o

ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "A" SHIFT, 8/8/93. IN THAT CONDITIONS
WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS
PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:
(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKING. AND

AND MANWAY COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MANWAY COMPARTMENT.
CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS

STRUCTURAL REPAIRS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING
DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL TO WORK PLACES IN THE MANWAY COMPARTMENT FOR

9. Violation A. Heaith I-
Safety I- B. Section C. Part/Section of
Other of Act - Tille30CFR S 7 1 8 0 o 2 a

See Continuation Form (MSHA Form 7000-3a) IKJ

Section II-Inspectors Evaluation
10. Gravity:
A. Injury or Illness (has) (is): No Likelihood o Unlikely 0 Reasonably Likely 0 Highly Likely 0 Occurred ~
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal IKJ
C. Significant and Substantial (See Reverse): ~Y~es~~L.-~-.lL.-L.- L-~D.:.:.N~u~m~b::::e~r~of~P~e~rs::::o:=.::ns~A~ff~ec=ted~__ ~~--L:...J

11. Negligence (check one)
A. None 0 B. Low 0 C. Moderate

12. Type of Action 13. Type of Issuance (check one)
1 0 4 - D - 1 , - - Citation 0 Order [gJ Safeguard 0

14. Initial Action D_ IEC ••••• II IInil FDoredJ'fslDt'lA. Citation IKJ B. Order 0 C. Safeguard 0 Notice 0 Order 4 4 1 0 4 6 60S 1 [0 9]4
Number

_.- -- --+-- -- -.-

o D. High ~ E. Reckless Disregard o

...:.1.=.5.:..:.A...:..r.=.ea=-o:.;.r-=E:..::!Q.=;ulccPm:.:.=en..:.:t ------------- ..._--_. __ ... '--.

SPAULDINGIMASSEYlMASONIGARCIAlVlLLAVERDEICARTWRIGHnMITCHELL - WORKPLACE EXAMINATIONS

Section 111- Termination Action

B. Time (24
Hr. Clock)

16. Termination Due

17. Action to Terminate
THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

B. Time (24 Hr Clock)
18. Terminated

21. Primary or Mill

p
23. AR Number , I I I II I

10 ois 9 7i. L._.~ _ _.
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I - SUbsequent Action/Continuation Data

1. Subsequent Action 1a. Continuation 2. Dated Mo Da :, 3. Citation/Order0 l8J (Original Issue} O/S 110 9 4 Number 4 4 1 0 4 7 7 - 1
4. Served To 5. Operator

JOHN MARRINGTON. V.P./ GENERAL MANAGER DYNATEC MINING CORPORATION
6. Mine

7. Mine ID

o 12/- 0 I0 /1 /s/2/-lwl J
MAGMA MINE

6 (contractor)
Section II -- Justification for Action

MORE THAN ORDINARY NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.-------

--------- ------------------------------------

See Continuation Form 0
Section III Subsequent Action Taken-
8. Extended To Mo Da Yr

A. Date I I I B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated o E. Modified 0
Section IV - Inspection Data
9. Type of Inspection 10. Event Number

Mo Da Yr 13. Time (24 Hr. Clock)

oj S 1 0 9 4__ -L..:....L-~-'-'--'-'-'--- __ ---'-'
Io 7'S 6
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

Section I Violation Data-
1. Date I ,0.1 Di 1 Yr .12. Time (24 Hr. Clock)

10 715 7
3. Citation/Order

1014178o S 1 0 914 Number 4 4
4. Served To 5. Operator

JOHN MARRINGTON, V.P.I GENERAL MANAGER DYNATEC MINING CORPORATION

7. Mine ID 10 121-10 10 11 S121-lwl J 16~:0:tracto~--------

- - -6. Mine

MAGMA MINE..
8. Condition or Practice

8a. Written Notice (103g) o
ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "A" SHIFT, 8/9/93, IN THAT CONDITIONS

WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS

PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT

(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKING. AND
~- --CRIBBING-HAD SHru 0; (4jARMOREDCRIBSING"WAS-i5iSLODGED AND DAMAGED IN AT LEAST TWO AREASBETWEEN THE ORE PASS

AND MANWAY COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MANWAY COMPARTMENT.

- - _. --_ ...• -,--~. -
DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL TO WORK PLACES IN THE MANWAY COMPARTMENT FOR

STRUCTURAL REPAIRS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

9. Violation A. Health
I--

Safety r-- B. Section C. Part/Section of
Other of Act - Tnle30CFR 5 7 1 8 o 0 2 a

See Continuation Form (MSHA Form 7000-3a) IKJ

Section II -Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood U Unlikely U Reasonably Likely U Highly Likely U Occurred ~

B. Injury or Illness could rea-
sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal IKJ

C. Significant and Substantial (See Reverse): Yes D. Number of Persons Affected
11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High IKJ E. Reckless Disregard D
12. Type of Action

04-0-1
13. Type of Issuance (check one)

Citation 0 Order Safeguard o
14. Initial Action

A. Citation lKJ B. Order 0 C. Safeguard [J D. Written

Notice 0
15. Area or Equip'!1ent __ . ._. . _

SPAULDINGIJIMINEz\LEMIEUXIMITCHELLIGARCIAICARTWRIGHnMASON - WORKPLACE EXAMINA nONS

B. Time (24
Hr. Clock)

16. Termination Due

Section III ., Termination Action'
T'r"ActlOntoTerminate---------·

~-=~~~~~~~-----------_ ..-MSHAForm

18. Terminated

B. Time (24 Hr Clock)

21. Primary or Mill

~~_;_~-'-"-"-'---e..=...L.::...J-7-=-~----==-...L::...L::.:J.....:....L:..l...=..L..:_=..J.~ ___Jl·P_...L-_. __ .__ .

23. AR Number i-or T-I
jo 1015 19 7

---
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section J -:?u~segu~_1ll ~ctio~/cont=in.:.::u=ali::.:·o::.:n..::D:.:;a=ta'---- ...-_-r __ ,.--_,.-- ~---- _
1 Sllhs0'lllnni Ar.lioll ta Continua lion ') Dated

I J [XJ (Origltlallssue)

4. Served To

JOHN MARRINGTON, V.P. / GENERAL MANAGER

3. Citation/Order

Number 4410478-1

6_ Mine

MAGMA MINE
--- -- ----- -----------------

Section " - Justificalion for Action

7. Mine 10

MORE THAN ORDINARY NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
UNWARRANTABLE FAILURE.

--------------------- .- ....•_----_._------_._-_._._---

-._._- "<-- -- • __ • -- - ---_._._-_._. --_._._------- ._-- -------_._-_ •. _-- •• ---_._--_ ... _-- --- --------.--

------------ -----.

---------- ---- ------.~._--_ ..._--_._- ---- .. __ .. --_ ..-.-._.

See Continuation Form U
Section III SUbsequent Action TakenI

8. Extended To Mo OJ Yr

0A. Date

I I
B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated D E. Modified

.- ---------- ----"-
Section IV -- Inspection Data

...-- ")
------------------1------'--1- L .....L--+--'-_..L...

10. Event Number
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Mine Citation/Order U.S. Department of Labor
Mine Safety and Health Administration

2. Time (24 Hr. Clock)1. Date
3. Citation/Order

Number
4. Served To

JOHN MARRINGTON, V.P.I GENERAL MANAGER
6. Mine

MAGMA MINE
8. Condition or Practice o

ADEQUATE WORKPLACE EXAMINATIONS WERE NOT CONDUCTED IN THE 865 RAISE ON "B" SHIFT, 8/9193, IN THAT CONDITIONS

WHICH ADVERSELY AFFECTED THE HEALTH AND SAFETY OF THE MINERS WERE NOT DETECTED OR CORRECTED. THIS VIOLATION IS

PART OF A PRACTICE OF A FAILURE TO CONDUCT ADEQUATE EXAMINATIONS THAT CONTRIBUTED TO THE FAILURE OF THE RAISE ON
8/10/93 WHICH RESULTED IN THE DEATH OF FOUR MINERS.

AN ADEQUATE EXAMINATION OF THE 865 RAISE WORKPLACES AND SUPPORT STRUCTURE WOULD HAVE DETERMINED THAT:
(1)STRUCTURAL CONDITIONS IN THE RAISE WERE HAZARDOUS; (2)LADDERS HAD NOT BEEN SECURED; (3)TIMBER, BLOCKING, AND

AND MAN WAY COMPARTMENT; AND (5)ORE AND ARMORED CRIBBING PIECES HAD FALLEN INTO THE MANWAY COMPARTMENT.

CRIBBING HAD SHIFTED; (4)ARMORED CRIBBING WAS DISLODGED AND DAMAGED IN AT LEAST TWO AREAS BETWEEN THE ORE PASS

- ._----------.DURING THIS PERIOD MINERS WERE REGULARLY REQUIRED TO TRAVEL TO WORK PLACES IN THE MANWAY COMPARTMENT FOR

STRUCTURAL REPAIRS AND FOR ACCESS TO OTHER LEVELS. MANAGEMENT ENGAGED IN AGGRAVATED CONDUCT CONSTITUTING

9. Violation A. Health

Safety
r--

B. Section C. Part/Section of
Other

r-
ofAct Title30CFR 5 7 1 8 0 o 2 a-

See Continuation Form (MSHA Form 7oo0-3a) ~

Seclion II -Inspectors Evaluation
10. Gravity:

A. Injury or Illness (has) (is): No Likelihood D Unlikely D Reasonably Likely D Highly Likely D Occurred IKJ
B. Injury or Illness could rea-

sonably be expected to be: No Lost Workdays 0 Lost Workdays or Restricted Duty 0 Permanently Disabling 0 Fatal

C. Significant and Substantial (See Reverse): Yes
D. Number of Persons Affected

11. Negligence (check one)

A. None D B. Low D C. Moderate D D. High IKJ E. Reckless Disregard D
12. Type of Action 13. Type of Issuance (check one)

1 0 4 - D - 1 , - - Citation 0 Order ~ Safeguard 0
14. Initial Action

D. Written I E. Citation/I. II , IIII F. Dated

I oi~1

1D

l
ao191~A. Citation fKJ B. Order D C. Safeguard 0 Notice 0 Order 4410466

Number
15. Area or Equipment

WILSONIYBERRAIVILLAVERDEIDONELINISPRY - WORKPLACE EXAMINATIONS

Section 111- Termination Action

B. Time (24
Hr. Clock)

16. Termination Due

17. Action to Terminate

THE CONTRACTOR IS NO LONGER ON MINE PROPERTY.

B. Time (24 Hr Clock)

18. Terminated

21. Primary or Mill

p
23. AR Number I I I

-:-:=-:-:-=----:==~~~~I6d".+-~~lri'2~"'1- -.____ . .19 .<l.l~ [9.:.1 1
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Mine Citation/Order
Continuation

u.s. Department of Labor
Mine Safety and Health Administration

Section I - SUbsequent Action/Continuation Data

1. Subsequent Action 1a. Continuation 2. Dated

~o 7 ~f 3. Citation/Order

-110 lRJ (Onginallssue) o S 1 0 9 4 Number 4 4 1 0 479
I4. Served To

5. Operator
JOHN MARRINGTON, V.P.I GENERAL MANAGER

DVNATEC MINING CORPORATION
6. Mine

7. Mine 10

0/2/- 0 I0 /1 /s/21Iwl J
MAGMA MINE

6 (contractor)Section II - Justification for Action

MORE THAN ORDINARV NEGLIGENCE IN FAILING TO DETECT OR CORRECT THE ABOVE STATED HAZARDS. THIS VIOLATION IS AN
__ ~~~~~I3~NTABLE FAIL,::::U::..:R=E,-. _

See Continuation Form 0
S r 1/1 S bs qu tA ti Takenec Ion u e en c on
8. Extended To

T Dr Vi o E.Modified 0A. Date B. Time (24 Hr. Clock) C. Vacated 0 D. Terminated

Section IV - Inspeclion Data
9. Type of Inspection 10. Event Number

Vr 13. Time (24 Hr. Clock)
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Appendix III

Photographs
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Photograph 1, Ring 34 - Blocking behind a corner. Three 12 by
12 inch blocks are placed with the grain perpendicular to the
load. Note the spl it center block, the crushed wedge, and the
excavation overbreak.

Photograph 2, Ring 34 - Assorted blocking with wedges, a
crossblock, and excavation overbreak.





Photograph 3, Ring 39 - Note the "bunched" blocking against
the vertical brace.

Photograph 4, Ring 41 - Hanging wall blocking. A small amount
of plate movement will allow the left hand block to be
released.





Photograph 5, Ring 41 - Footwall blocking. Note the entire
load is transferred through a single 4 inch wedge .

.\ .. -':--}l
.'.--'.-;r
--"p

'~~.\

"'.'
:-;"".,'-:

.~{'.j~/~~i

Photograph 6 - Note that blocking is needed behind the long
bridge.





Photograph 7, Ring 37 - Note muck piled on top of block and
the large void below.

Photgraph 8, Ring 33 - Blocking with an extensive void between
the footwall and the structure.





photograph 9, Ring 37 - Split
post at hanging wall/end wall
corner. Fresh split measured
about 3 inches deep.

Photograph 10, Ring 24 - Note the cracks in both plates and
the separation of the post from the plates.





Photograph 11, Ring 19 - Hanging wall/divider post. Note
cracking in the plates, a 1 inch separation of plates from the
post, and the 3 7/16 inch per foot divider settlement.

Photograph 12, Ring 18 - Note cribbing across Ring 17. Broken
debris and muck obscured further observations.
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Background

The Federal Mine Safety and Health Act of 1977 (Mine Act) states that mine operators, with
the assistance of the miners, have the primary responsibility to prevent unsafe and
unhealthful conditions and practices in the nation's mines. The Mine Safety and Health
Administration (MSHA) has the responsibility to develop and promulgate mandatory safety
and health standards, to inspect mines to determine whether there is compliance with these
stadards, and to investigate accidents to determine their causes.

On August 10, 1993, a fall of materials accident occurred at the Superior Ming Division,
Magma Copper Company, Magma Mine in Pinal County, Arona, resulting in the deaths of
four miners. The accident occurred at the 865 Raise when the miners climbed in the

manway compartent to free a hangup of material in the ore pass side of the strcture.
Cribbing material, dividing the manway and the adjoining ore pass comparent, dislodged
and allowed ore, cribbing, and timber to fall into the manway strikng the four miners. The
Magma Mine is within the inspection authority of MSHA's Metal and Nonmetal Mine Safety
and Health (Metal) Rocky Mountain District Offce in Denver, Colorado. The Magma Mine
is inpected by personnel from the Phoenix Nort field office in Mesa, Arizona.

Immediately after the accident, Metal began an investigation into its causes. In accordance
with MSHA procedures, the investigation was conducted by a team of technical specialists
and managers assigned by the Administrator for Metal and Nonmetal Mine Safety and Health
(Administrator). The investigation included a physical examination of the accident site, a
review of pertinent documents, and interviews of persons having relevant information.

MSHA's accident investigators concluded that the following five conditions and practices
contributed to the accident and constituted violations of mandatory safety stadards contained
in 30 CFR Parts 48 and 57:

1. Magma Copper Company (Magma) failed to utilize prudent engineering
practices in the design of the 865 Raise.

2. Both Magma and Dynatec Mining Corporation (Dynatec), an independent
contractor, failed to utilize prudent engineering practices in the intallation and
maintenance of the support strcture of the 865 Raise.

3. Both Magma and Dynatec failed to make adequate workplace and ground
control examinations of the 865 Raise.

4. Magma failed to provide the required training for the inexperienced miners
who worked in the raise.

5. Magma improperly used explosives in the 865 Raise, which damaged the
ground support strcture and accelerated the collapse of the Raise.
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The investigators also cited 22 violations of eight stadards related to the use of explosives.
Although these violations did not contribute directly to the cause of the accident, they were
indicative of the operator's general failure to comply with the requirements of these
standards.

MSHA's offcial Reoort of Investigation. Underground Metal Mine. Fatal Fall of Materials
Accident. Magma Mine. I.D. No. 02-00152. Suoerior Mining Division. Magma Cooper
Comoanv. Suoerior. Pinal Countv. Arizona. August 10. 1993, was made available to the
public on May 10, 1994.

Purpose, Scope, and Methodology

The purpose of this review was to evaluate MSHA's actions at the Magma Mine and to make
recommendations for improvements where appropriate.

This review compared MSHA's actions with the requirements of the Mine Act, its standards
and implementing regulations, and Agency policies and procedures. The review team
examined inspection records for fiscal years 1991, 1992, and 1993; mine maps and plans; the
accident investigation report; and pertinent data from MSHA's Management Information
System (MIS). The review team also interviewed MSHA employees with knowledge of
relevant events. All persons cooperated fully with the review team during these interviews.

All but one of the Rocky Mountain District bargaining unit employees exercised their rights
to have a union representative present during their interviews. A list of persons interviewed
is included as appendix A.

In addition to the issues addressed in this report, the review team conducted an in-depth
review of several other subjects to determine whether there were furter issues that needed to
be addressed. These subjects included confict of interest, demeanor of Magma Copper
Company employees toward MSHA inspectors, employee conduct, special investigations, and
closeout conferences. Ths review indicated that these subject areas did not affect, infuence,
or otherwise have a bearing on the effectiveness of MSHA's activities at the Magma Mine.
These subject areas are, therefore, not discussed in this report.

Report Organation

The evaluation section of ths report is organied into thee categories: Enforcement
Activities, Enforcement of Specific Safety Standards, and Management. Each of these
categories focuses on one or more issues identified by the review team. These issues were
developed from information gathered during the review team's evaluation of relevant docu-
ments and interviews of MSHA employees.

The discussion of each issue included in ths report is divided into several sections:
"Requirement," "Statement of Facts," "Conclusion," and where appropriate, "Corrective
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Action Taken" and "Recommendation." The "Requirement" section describes the relevant
provisions of the Mine Act, its standards and implementing regulations, and MSHA policies
and procedures. The "Statement of Facts" section presents the facts found by the review
team. The review team's analysis of the facts and the resulting conclusion are stated in the
"Conclusion" section. The "Corrective Action Taken" section describes any corrective
action MSHA took after the accident to address the identified issue. Recommendations to
MSHA are included where appropriate.

After the Assistat Secretary approved this report, he forwarded it to the Adminstrator for
Metal and Nonmetal Mine Safety and Health and directed tht he respond to the report's
recommendations. The Administrator's response is included as appendix E to this report.

General Conclusions

The failure of Magma and Dynatec to follow mandatory safety standards resulted in the
August 10, 1993, fall of material accident. Magma did not properly design the ground
support structure in the 865 Raise, and Magma along with Dynatec, did not intall and
maintain the support strcture in accordance with prudent engineering practices. Both

Magma and Dynatec conducted inadequate examintions of the 865 Raise and allowed the
miners to perform work in areas that were unsafe. Other factors contributing to the accident
included unsafe blasting practices and Magma's failure to provide required trainig for the

miners. Although the internal review team identified several areas where MSHA's
performance can be improved, the review team did not find any evidence that MSHA's
actions either caused or contributed to the fatal accident.

~nforceUßent l\ctivities

This section addresses completion of mandatory inspections, the use of sections 104(a) and
104(d) of the Mine Act, the assessment and collection of civil penalties, safety and health
conferences, vacated citations and orders, and mine emergency response procedures.

Section l03(a) Mandatory Inspections

Requirement: Section 103(a) of the Mine Act provides, in relevant part, tht authorized
representatives of the Secretary shall inspect each underground mine in its entiety at least
four times each year for the purpose of determining whether an imminent danger exists and
whether there is compliance with the mandatory health or safety standards or with any
citation, order, or decision issued under the Mine Act.

Metal and Nonmetal Mine Safety and Health's General Inspection Procedures Handbook
(89-IV-02, p. 22) specifies that the inspector shall make sufficient inspections in multi-shift
operations to determine that safe conditions exist and that proper work procedures and
practices are followed on all shifts.

3



In addition, the accountability program's Quality Control Review Report form refers to the
inspectors' review of the offce mine fie prior to inspections.

30 CFR section 45.4 requires, in relevant part, that each operator maintain a register of
independent contractors working on mine propert. The operator must make this information
available to inpectors upon request.

The MSHA Program Policy Manual (voL. IV, G-4, pp. 3-5) requires the Agency to conduct
an annual review of the health sample results at each mine for the previous 5 years. Based
on these reviews, each mine is required to be ranked. The health ranking (A, B, C, or D)
determines the frequency and types of personal exposure samples enforcement personnel need
to take at each operation. At a minium, a representative number of miners must be

sampled for each containant or physical agent to which they are potentially overexposed
every 5 years. Additionally, a representative number of miners must be sampled in each
high-risk occupation and area. The health ranking of mines is defined as follows:

A Rank Mines producing silica flour, cristobalite, industrial sand, asbestos,
mercury, or other containants requiring constant adherence to proper

work practices and maintenance of controls to ensure compliance.

Mines using chemicals in their ore processing, such as cyanide,
amonia, or acids that may present an acute hazard if improperly used
or released.

Mines with a history of overexposure.

Mines where personal protective equipment is required.

Mines with other significant health concerns.

BRank Mines that have had a cited overexposure in the past 5 years but the
problem has been corrected and the potential for future overexposure is
miniaL.

Mines where the highest exposure measured over the past 5 years fell
between the permissible exposure limit (PEL) and the PEL times the
error factor for the sampling method used.

CRank Mines in which no sample result exceeded the PEL in the past 5 years,
and the potential for overexposure is remote.
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D Rank Mines that were not sampled in the past 5 years.

Mines that were inadequately sampled in the past 5 years (i.e., sampled
only for dust or noise, or a representative number of high-risk
occupations and areas were not sampled).

MSHA's Health Inspection Procedures Handbook (PH90-IV-4, Chapter I, p. 1-1) stipulates
tht the Agency sample underground metal mines for radon gas anually. The handbook
states that radon samples should be taen in return airays and poorly ventilated areas.

Statement of Facts: It is MSHA's practice to conduct one complete inpection each quarer

at every underground mine. During fiscal year 1993, Rocky Mountain District enforcement
personnel conducted a mandatory regular inpection of the Magma Mine each quarter. The
review team examined and evaluated the inpection notes, citations and orders, and all
subsequent actions and paperwork associated with the first thee inspections and the fourt

inspection up to August 10, 1993.

The Magma Mine is normally assigned to one primary inspector who is responsible for
scheduling and conducting regular inspections of the mine. It is standard practice for the
primary inspector to obtain the assistance of another inspector to conduct the regular
inspections. This second inspector usually conducts the inspection of the adjacent Magma
Mil before assisting the primary inspector at the Magma Mine.

One of the critical elements in the performance standards for each inpector in Metal requires
the inspectors to review the office mine fie prior to conducting an inspection. The
accountabilty program also references review of the mine fie by the inspectors prior to
conducting an inpection. In a memorandum dated May 2, 1988, the then Rocky Mountain
District Manager, re-emphasized the need for enforcement personnel to review the mine fie
prior to conducting an inspection. The District Manager stated that the reviews of the
previous inpection report and mine correspondence was required to be documented on the
General Inspection Note Sumary form, a form used by District enforcement personnel
which lists items required to be reviewed for each inpection. The inpectors who had
primary responsibility for the Magma Mine inspections in fiscal year 1993 stated they
reviewed the field office mine fie in preparation for each inspection. These preparations
included reviews of accident report, inspection notes, and citations and orders from previous
inspections. Prior to the inspections, the inspectors also determined the number and types of
health samples they should take. The inspectors who assisted in the Magma Mine's third and
fourt quarter inspections stated they reviewed the offce fie for the Magma Mil but did not
review the fie for the Magma Mine.

Inspectors stated that, when applicable, they examine the register of independent contractors
that mine operators are required to maintain under 30 CFR Part 45. The primar inspector
for the fourt regular inspection of the Magma Mine in fiscal year 1993 stated tht he asked
the safety director for the register of independent contractors. The safety director told the
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inspector that a review of the register was unnecessary because only one contractor was on
mine propert. The inspector later encountered another contractor performing work at the
mine durig ths inspection. The internl review team determined a third contractor was also

working at the mine at this time. The inspector did not cite the mine operator for failure to
make the register available, nor did he cite the operator for failure to maintain an updated
register.

Using their inpection notes and mine maps, the inpectors identified areas they examined

during each regular inspection. The review team noted on the mine maps any areas the

inspectors state they examined, including those areas they did not document in the
inspection notes. The following paragraphs discuss quarterly inspections conducted during

fiscal year 1993 though August 10. Appendix C contain a list of the violations cited and
attibuted to Magma during these inspections.

The first regular inspection for fiscal vear 1993-- The first regular inspection began on
October 5, 1992, and was completed on October 22, 1992. This inspection was conducted

by a primar inspector (57 on-site hours) and another inspector (31 on-site hours). The
inspectors issued 15 section 104(a) citations to the mine operator, one of which was
designated as significant and substantial (S&S). There was no documentation in the
inspection notes to indicate that the following areas of the mine had been inspected:

500 Level Sand Plant, No.7 Belt Conveyor, Never Sweat Tunnel, Dry

House/Change Room;

300 Level No.6 Shaft Station;

3200 Level Ara between No.9 Shaft Station and concrete dam;

3400 Level No.9 Shaft Station;

3500 Level 79 FWD between 81 Win and 3460-5C Stope;

3600 Level 3633 Stope; 6XCE between 81 Winze and 250 HP exhaust fan;

3700 Level 83 Ore Pass Manway, Drift openig between 3720-C Stope and

83 Ore Pass/Manway;

390 Level No.9 Shaft Station;

400 Level Refuge Chamber; and

Shafts NO.9 Shaft.
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The review team provided a list of the areas not documented as examined to the Rocky
Mountain District Manger, requesting any additional information that would indicate these
areas were inspected. The inspectors who conducted the inspection verified that their
inspection notes do not reference the inpections of these areas, but stated tht they inspected

these areas. The inspector who examined the 400 Level during the inspection stated that
the refuge chamber on that level did not exist at the time of the inspection. However, in the
body of citation No. 3907477 issued on April 16, 1992, the issuing inspector states in par
"the 4000 Level, No.9 Shaft, has a refuge chamber that meets the constrcton
requirements." Also in a subsequent action to ths citation, dated May 28, 1992, the
supervisor vacated this citation with a justification that states in part "ths area is not a
working level and is a work station, the skip tenders and pump repairen have been
provided with a refuge chamber. "

The second regular inspection for fiscal year 1993-- The second regular inspection
commenced on January 25, 1993, and ended on Februar 11, 1993. Ths inpection was

conducted by one inpector (86 on-site hours). The inpector issued 19 section 104(a)

citations to the mine operator, one of which was designated as S&S. There was no
documentation in the inspection notes to indicate tht the following areas of the mine had
been inspected:

3200 Level Area between NO.9 Shaft Station and concrete dam;

3900 Level No.9 Shaft Station;

400 Level Refuge Chamber;

4100 Level Pump Station; and

Shafts No.3 Shaft; No.5 Shaft; and NO.9 Shaft.

The review team provided a list of the areas not documented as examined to the Rocky
Mountain District Manager, requesting any additional inormation tht would indicate these
areas were inspected. The inspector who conducted the inspection verified tht his inspection
notes do not reference the inspections of these areas, but stated that with the exception of the
No.9 Shaft Station he inspected these areas. The inpector stated he did not exame the
No.9 Shaft Station on the 3900 Level because of a water problem in the shaft. The
inspector stated that the refuge chamber on the 400 Level did not exist at the time of the
inspection'. However, as stated above, a citation issued on April 16, 1992, indicates the
existence of this refuge chamber.

'The inspector that examined the 400 Level during the first regular inspection of fiscal year
1993 also examined the 400 Level during the second and third regular inspections in fiscal year
1993.
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The third regular inspection for fiscal year 1993-- The thrd regular inspection was started on
April 6, 1993, and ended on April 21, 1993. Ths inspection was conducted by a primary

inpector (82 on-site hours) and another inspector (45 on-site hours). The inspection
supervisor attended the closeout conference at the end of this inspection. The inspectors
issued seven section 104(a) citations to the mine operator, two of which were designated
S&S. The inspectors also issued two section 104(a) citations to an independent contractor,
one of which was designated S&S.

The second inspector conducted an inspection of the Magma Mil prior to joining the primary
inspector on the remainder of the inspection of the Magma Mine. A review of the inspection
notes indicated that, after the second inspector joined the primary inspector, the two travelled
together a majority of the time, inspecting the same areas of the mine. The inspectors
confirmed this during the interviews.

There was no documentation in the inspection notes to indicate that the following areas of the
mine had been inspected:

3200 Level Area between No.9 Shaft Station and concrete dam;

3400 Level 81 Win Station, 3420-6C Stope, Drift opening between No.9 Shaft
Station and 3490-2C Stope;

3600 Level 81 Winze Station, 6XCE between 81 Wine and 250 HP exhaust fan;

3700 Level 83 Manway;

400 Level Refuge Chamber;

4100 Level Pump Station; and

Shaft/Hoists 81 Winze Hoist and Shaft.

The review team provided a list of the areas not documented as examed to the Rocky
Mountain Distrct Manger, requesting any additional inormation that would indicate these
areas were inpected. The priar inpector verified tht his notes do not reference these
areas but stated that, with the exception of the 83 Manway, he inspected these areas. The
inpector stated tht the refuge chamber on the 400 Level did not exist at the time of the
inspection. However, as noted above, a citation issued on April 16, 1992, contradicts this
statement.

The fourt regular inspection for fiscal year 1993-- The fourth regular inspection was started
on August 2, 1993, by a primary inspector and was in progress on August 10, the date of the
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accident. From August 5 to August 10 the primary inspector was assisted by another
inspector, who had completed the inspection of the Magma Mil. Between August 2 and
August 10, 1993, the inspectors issued one section 104(a) non-S&S citation to the mine
operator, and two section 104(a) non-S&S citations to an independent contractor. A
chronology of the inspectors' activities from August 2-10, 1993, is included as appendix B.

A complete mining cycle at the Magma Mine includes driling, blasting, muckig, and
supporting the ground. All of the inspectors interviewed were familiar with the components
of Magma's minng cycle. Metal inpection procedures do not address how enforcement
personnel should determine whether safe work procedures are being followed durig each
portion of a ming cycle. Enforcement personnel indicated during their interviews tht
some portions of the mining cycles were not always observed as a normal part of the regular
inspections at the Magma Mine. For example, inspectors stated they did not always observe
blasting operations or ground support activities at the Magma Mine. Inspectors stated they
normally spent an average of 15-30 minutes in each active mining stope during regular
inspections. They also stated that the miners normally ceased operations while they were
present in a production stope.

There are numerous other activities associated with tranferring the ore from the working
face to the surface. At Magma, the ore is moved to transfer ore passes, loaded into cars,
and transported to dumping stations from where it is moved to the surface. Magma was
experiencing difficulty with blockages in ore passes and frequently used explosives to remove
these blockages or "hangups." All inspectors interviewed stated they did not observe any
blasting of hangups during their inpections of the mine in fiscal year 1993.

All of the inspectors interviewed stated they were familar with the MSHA policy requiring
off-shift inspections to be conducted in multi-shift operations. Reviews of Weekly Activity
Reports and inspection notes indicated that no off-shift inspections were made at the Magma
Mine during regular inpections in fiscal year 1993 though August 10.

MSHA has no written policies or procedures which address the briefing of inspectors when
metal or nonmetal mine assignments are rotated. All Phoenix field offce mine assignments

were rotated in April 1993, after completion of the third regular insection of the Magma
Mine. The inspector assigned to the Magma Mine after April 1993 had not conducted a
regular inspection of the mine after it reopened in 1990. The inspectors who exchanged
inspection responsibility for the Magma Mine stated the only information exchanged was
mention of a long raise being developed. They differed in their recollection of when they
discussed the raise. One inspector recalls discussing the Raise when mine assignments were
rotated in ApriL. The other inspector did not recall discussing the Raise until aftr the

'Regular inpection activity was discontinued on August 10, resumed on September 8, and
completed on September 30, 1993'.
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accident. The inspectors had no other discussions concerning the mining conditions or

activities at the mine. Additionally, there were no such discussions between the newly-
assigned inspector and his inspection supervisor. Inspectors indicated in their interviews
that, in general, there was little communication among inspectors regarding mining
conditions and activities when mine assignments were rotated.

Durig their interviews some inspectors stated that, for health sampling purposes, the Magma
Mine was ranked as an "A" mine; others stated it was a "B" mine; and others stated the
Magma Mine was ranked as a "C" mine. There was no documentation in the mine fie
which identifed the health rankng of the Magma Mine. The review team discussed the
health rang of the Magma Mine with Meta's Health Division Chief. She stated that the
Magma Mine should have been ranked a "D" mine because of inadequate health sampling in
the previous 5 years. MSHA policy requires that a "D" ranked mine be sampled during the
next regular insection, then appropriately ranked according to the sample results.

Copper, the Magma Mine's primary commodity, and silver, its principal by-product, are the
contaminants or physical agents to which the miners are potentially overexposed. At the
time of the accident, enforcement personnel had not sampled for possible overexposure to
copper or silver dust since the mine resumed production in 1990. According to policy, the
mine should have been ranked "D" until sampled for copper and silver dust.

MSHA policy does not prescribe the number or percentage of miners who must be sampled
for each containant or physical agent. The policy states that a "representative number" of
miners must be sampled. Enforcement personnel collected no personal exposure samples at
the Magm Mine in fiscal year 1991. In fiscal year 1992, insectors took thee respirable
dust (quart) samples and one noise reading. In fiscal year 1993, inspectors took 14 personal
exposure samples, six for respirable dust (quart) and eight for noise. None of the samples
collected in fiscal year 1992 and fiscal year 1993 indicated over-exposures.

Enforcement personnel from the Phoenix field offce took two radon gas samples, one in
fiscal year 1991 and one in fiscal year 1993. The samples indicated no working levels of
radon daughters. The radon sample taen in 1993 was taen at the No.9 Shaft which is one
of the intae airways for the mine.

MSHA's Knowledge of the 865 Raie

Statement of Facts: MSHA accident investigators determined Magma Mine offcials failed
to make a strctural analysis of the 865 Raise design and that fundamental design failures

contributed to the collapse of the Raise. The construction of the 865 Raise at the Magma
Mine was a major project. The 865 Raise was a 364-ft. high, two-compartent, framed
timber raise consisting of an ore pass and a manway with a timber slide. The cross-sectional
dimensions of the raise measured 10' by 20'. The inside dimensions of the manway
measured 6' by 6'; the timber slide 4' by 6'; and the ore pass 6' by 8'. Other raises at the
mine do not exceed a height of 200' or cross-sectional dimensions of 10' by 10'. The raise
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was designed by Magma and constructed by Dynatec Mining Corporation. Construction
commenced on March 3 i, 1993. Lower portions of the raise were first used as an ore pass
on June 28, 1993. Magma encountered problems with blockages in the ore pass which they
attempted to remove with explosives. The ore pass was strcturally damaged from the
repeated blasting. Magma subsequently contracted with Dynatec to repair the damaged raise,
while the company continued to use the ore pass.

The mine operator was not required to notify MSHA that the 865 Raise was being
developed. MSHA first became aware of the development of the 865 Raise when an
inspector examined the 400 Leyel on April 8 and travelled to the area where constrction of
the initial stages of the raise was underway. The raise had been developed approximately 10
feet above the roof line. The inspector cited Dynatec when he encountered an employee
without adequate eye protection using a pneumatic chain saw, a yiolation of §57.1500. The
inspector observed no other violations at this location. The inspector briefly examined some
blueprints of the 865 ore pass.

After the April inection, the inspector briefly discussed the development of the 865 Raise

with his inspection supervisor. Ths discussion did not include details on the size or design
of the raise.

All Phoeni field offce mine assignments were rotated in April 1993, afer completion of the
April inpection at the Magma Mine. Inspection responsibilty for the Magma Mine was
assigned to another inspector, who stated durig his interview that the previous inpector
mentioned a long raise being developed on the 400 LeveL. The previous inspector stated
during his interview that he does not recall discussing the raise with the other inspector until
after the accident. Otherwise, there was no furter discussion among enforcement personnel

regarding the 865 Raise. MSHA has no written policies or procedures which address the
exchange of information between inspectors when metal or nonmetal mine assignments are
rotated.

The inspector assigned to the Magma Mine after April 1993 conducted two accident
investigations at the mine. One of the accidents resulted in injuries to two Dynatec
employees who fell when a work platform collapsed in the L-C Ore Pass on May 19, 1993.
The other was a non-injury, fall of ground accident on June 26, 1993, in the experimental
stope on the 3720 LeveL. The inspector stated that he had no reason to travel to the area of
the 865 Raise during these accident investigations.

The next regular inspection of the Magma Mine commenced on August 2, 1993. This was
the newly assigned inspector's first regular inspection of the mine. On the first day of ths
inspection, the inspector asked the Magma Mine safety dirctor about the status of the 865
Raise. The safety director informed him that Dynatec had completed the Raise and that it
was now in use. The inspector stated that Magma personnel did not inform hi of any
problems with the raise.
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A second inpector joined the primar inspector on the underground inspection on August 5.

While inpecting the 400 Level on August 10, the second inspector encountered two
Dynatec employees who informed him that Dynatec had recently completed construction of
an ore pass raise between the 4000 and 3636 Levels. Prior to this time, the second inspector
had no knowledge of the 865 Raise. The two Dynatec employees, and the Magma
representative with whom the inspector was travellng, told the inspector that no work was
being pedormed in the Raise at that time.

On the evenig of August 10, the two inspectors discussed their plans for inspecting the mine
the next day. In particular, the second inspector asked the primary inspector if he was aware
of the existence of the 865 Raise. The primary inspector responded that during the course of
the inpection he had examined dump stations that might be associated with the raise. They
agreed tht the second inspector would inspect the 865 Raise the next day, but the accident
occurred before they returned.

Conclusion: Although the primar inspector reviewed the offce fie prior to each regular
inpection, other inpectors involved with the inspections did not always review the fie. The
review team identified no specific problems as a result of some inspectors not reviewing the
mine fie. However, each inspector conducting an inspection at a mine needs to be famliar
with the information maintained in the mine fie, such as outstanding citations and orders,
previous inspection reports, petitions for modification, and legal identity reports.

Enforcement personnel did not cite Magma for failure to present a register of independent
contractors, nor did they cite Magma for failure to maintain an updated register.

There were numerous aras of the mine that were not documented as being inpected during
the regular inspections at the Magma Mine in fiscal year 1993. The review team initially
determined from ths information that these areas of the mine had not been inpected during
each regular inspection. The inpectors subsequently indicated that, with the exception of the
83 ore pass/manway during the third regular inspection of fiscal year 1993, these areas were
inspected, but not documented. The review team determined that the refuge chamber on the
400 Level was not examined during the first thee inspections of fiscal year 1993.

MSHA inspection procedures for metal and nonmetal mines do not address how enforcement
personnel should determine whether safe work procedures are being followed during each
portion of the minng cycle. Each phase of the mining cycle was not always observed during

the normal course of regular inspections of the Magma Mine. Additionally, enforcement
personnel did not observe any blasting to dislodge hangups. The inspectors' abilty to
evaluate whether miners were following safe work practices would have been enhanced had
they observed these activities.

Off-shift inspections were not conducted at the Magma Mine during fiscal year 1993 though
August 10.
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MSHA has no written policies or procedures which address the briefing of inspectors when
metal or nonmetal mine assignments are rotated. There was little, if any, exchange of
information between the inspectors concerning the development of the 865 Raise or existing
conditions or practices at the Magma Mine when inspection responsibilties were rotated in
April 1993.

Enforcement personnel did not always effciently utilize on-site inspection time. When
conducting a joint inpection in fiscal year 1993, enforcement personnel travelled together a

portion of the time, inspecting the same areas of the mine. However, MSHA does not have
any specific policy which prohibits this practice during inspections of metal or nonmetal
mines.

The mine was not appropriately ranked for health sampling purposes. The Magma Mine was
not sampled for copper or silver dust after it resumed production in 1990. Enforcement
personnel did not collect the required number of radon samples, and the radon sample taen
in fiscal year 1993 was not taken in a return airway or poorly ventilated area as required by
MSHA policy. Metal's policy that enforcement personnel collect a "representative number
of samples" does not provide suffcient guidance to determine the minium number of
samples required.

Because the 865 Raise was developed between two regular inspections, MSHA's only
inspection of the Raise prior to the August 1993 accident was in April 1993, during the very
early stages of development. MSHA policies and procedures do not address enhanced
Agency scrutiny of major constrction projects at metal or nonmetal mines.

Thre is no regulatory requirement for metal or nonmetal mine operators to notify MSHA
prior to the development of major constrction projects. MSHA regulations do not require
mine operators to obtain certfications by registered engineers for constrction plan for
major projects.

Corrective Action Taken: All Phoenix field offce enforcement personnel received training
in inspection procedures on November 9, 1993. This training provided instruction on a
number of topics including basic inspection procedures; proper documentation; mine fie
review; off-shift inspection requirements; and health sampling requirements.

The Rocky Mountain District Manager held a meeting with all inspection supervisors on
March 29-31, 1994, at which he discussed a number of issues related to inpections at the
Magma Mine. At ths meeting the Distrct Manager issued verbal instrctions concernng a
number of issues. These instrctions are also contained in a follow-up memorandum dated
March 3 i, 1994. The following intrctions were discussed at both the meeting and in the
follow-up memorandum:
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The Distrct Manager instrcted the supervisors to ensure that inspectors are
reviewing the list of independent contractors during each inspection and that
appropriate enforcement action is taken when the operators fail to make this
information available.

The District Manager instructed the inspection supervisors to thoroughly review the
documentation for each inspection to determine that each mine is inspected in its
entirety and to tae corrective action when it is determined that a mine is not
inspected in its entirety.

The District Manager instructed the inspection supervisors to review inspector field
notes to determine that all portions of the mining cycle, including blasting practices,
are observed during each regular inspection.

The District Manger emphasized MSHA's policy for conducting off-shift inspections
at multi-shift mines. The District Manager instrcted the supervisors to ensure that
required off-shift inspections are conducted and to discuss this policy with all
inspectors.

The District Manager emphasized that when mine assignments change each inspector
needs to discuss major work activities with both the supervisor and the newly assigned
inspector. The District Manger pointed (Jut that well-documented notes need to be

provided to the newly assigned inspector.

The Distrct Manager instrcted the supervisors to discuss with the inspectors that
health inspections and sampling must be conducted in accordance with MSHA policy.

Also during the March supervisors meeting, the District Manager re-instrctedenforcement
personnel to evaluate blasting practices at each mine that uses explosives in the District. The
District Manager originlly instrcted the inspection supervisors to evaluate blasting practices

in each mine durig a meeting in September 1993.

The Distrct Manger assigned the assistat district manger the responsibility of establishing
a system to track the exchange of inormation among enforcement personnel when mine
assignments are rotated.

In the March 31, 1994, memorandum, the District Manager informed the inspection
supervisors tht the health rankg for all Rocky Mountain Distrct mines was determined by
the District health specialist. The District Manger also informed the supervisors that
enforcement personnel were not using the health information properly and not following
MSHA policy related to health sampling. He instrcted the supervisors to review the health
sampling procedures with all inspectors.
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The inspection supervisor and the District health specialist are developing a health sampling
strategy for the Magma Mine. In addition, the District health specialist is providing

guidance to Phoenix field office enforcement personnel to ensure that samples are collected
for all possible contamnants. Enforcement personnel completed sampling the Magma Mine
for radon gas as well as copper and silver dust in July 1994. The sample results revealed no
overexposures.

Metal is currently revising the policy regarding health inspections, mine ranking and
sampling. The draft revisions clarify the minium number of samples enforcement
personnel are required to collect. This minimum number wil be based on the number of
miners employed at each operation. Metal anticipates the issuance of this policy in
October 1994.

In a September 1993 meeting with all Rocky Mountain District supervisors, the Distrct
Manager intrcted the inpection supervisors to notify the district when major constrction
activity is encountered. This information is to be used to determine
whether additional enforcement activity is necessary.

Recommendation: The Administrator for Metal should reinforce the need for all
enforcement personnel to review mine fies prior to conducting inspections.

The Administrator should establish procedures which address how enforcement personnel
conducting regular inspections should determine whether safe work procedures are being
followed during each portion of the mining cycle. These procedures should also address
activities associated with transferring ore from a working face to the surface, including as
blasting hangups.

The Adminstrator for Metal should take steps to require that when mine assignments are
rotated, enforcement personnel exchange relevant information on the mines assigned to them.

In order to make the most effcient use of personnel resources, the District Manger should
instrct enforcement personnel that journeyman inpectors should not concurrently inspect the

same areas of a mine.

The Administrator for Metal should take the action necessary to finalize the policy regarding
health sampling procedures and train enforcement personnel in the new procedures.

The Administrator for Metal should consider the need for requiring metal and nonmetal mine
operators to obtain certifications by registered engineers of plans for major constrction
projects. He should also consider the need for mine operators to submit these plan to the

appropriate district manager so a determination can be made as to whether additiona
inspection activity is necessary.
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Use of Sections I04(a) and l04(d)

Requirement: Section 104 of the Mine Act provides MSHA inspectors with a method of
progressively stronger enforcement actions to obtain compliance with mandatory safety and
health standards. Section 104(a) requires an inspector to issue a citation if the inspector
believes that an operator has violated the Mine Act, or any mandatory safety or health
standard, rule, order, or regulation promulgated pursuant to the Mine Act. The inspector is
also required to specify a reasonable time for the operator to abate the violation.

The insctor must determine whether each violation is of such a nature as could
significantly and substantially (S&S) contribute to the cause and effect of a mine safety or
health hazard. If, based upon the particular facts surrounding that violation, there exists a
reasonable likelihood that the hazrd contributed to wil result in an injury or ilness of a
reasonably serious nature, the inspector must designate the violation as S&S.

The Program Policy Manual (voL. I, p. 17) contains the general guidelines used when
evaluating whether a violation is S&S. In determinig whether a violation could
.. significantly and substantially contrbute to the cause and effect of a mine safety or health
hazard," inspectors must first find tht an injury or ilness would be reasonably likely to

occur if the violation were not corrected and, if the injury or ilness were to occur, it would
be reasonably serious.

Section i 04(b) provides tht if, upon a follow-up inspection, an inspector finds that the

violation described in a citation has not been totally abated within the time specified and tht
the abatement time should not be furter extended, the inspector shall issue an order of
withdrawaL.

Section 104(d)(I) requires an inspector to issue a citation if a violation could significantly
and substantially contribute to the cause and effect of a mine safety or health hazrd and if
the inspector finds such violation to be caused by an unwarrantable failure of the operator to
comply. The inspector shall also specify a reasonable time for abatement of the cited
violation. Section 104(d)(I) furter requires that a withdrawal order be issued if another

violation is found which is due to an unwarantable failure to comply within 90 days of the
issuance of a section 104(d)(I) citation. Section 104(d)(2) provides that the inspector shall

issue a withdrawal order if another unwarrantable failure violation is found during a
subsequent inspection.

Section 104(b) and 104(d) withdrawal orders require the operator to cause all persons in the
area affected by such violation, except those necessary to correct the condition, to be
withdrawn from and prohibited from entering such area until the inspector determines that
the violation has been abated.

MSHA's Program Policy Manual (voL. I, p. l7d) states that section 104(d)(2) of the Act
requires that an inspection with no violations due to an unwarrantable failure (clean
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inspection) be conducted before the section 1 04( d)(2) order sequence is terminated. This
"clean inpection" may be accomplished within the framework of a regular inspection of the
mine in its entirety, or within the framework of a series of spot inspections covering the
entire mine. MSHA, rather than the operator, carries the burden of showing that no
"intervening clean inspection" has occurred when a section 104(d)(2) order is issued.

Statement of Fact: Table A shows the number of citations issued to the operator in fiscal
year 1991. The table does not include thee non-S&S section 104(a) citations and one
section 104(g)(I) order issued to contractors at the mine. None of the citations issued to
Magma in fiscal year i 991 were vacated.

Table A - Magma Mie Violations Cited - Fiscal Year 1991

Type Action

104( a) Total Percent

S&S Citations 5 5 15%

Non-S&S Citations 28 28 85%

Total 33 33

Table B lists the number of citations and orders issued to the operator in fiscal year 1992.
The table does not include six section 104(a) citations issued in fiscal year 1992 tht were
vacated. The table does not include sixteen section 104(a) citations issued to contractors at
the mine, four of which were S&S.

Table B - Magma Mie Violations Cited
Fiscal Year 1992

Type Action

l04(a) 104(b) 104(d)(I) Total Percent

S&S Citations 5 0 i 6 13%

Non-S&S Citations 41 0 0 41 87%

Non-S&S Orders 0 i 0 1 NA'

Total 46 i i 48

'An S&S determination is not made when a section 104(b) order is issued. Ths
determination was made when the intiating citation was issued.
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Table C lists the number of citations and orders issued to the operator in fiscal year 1993,
though August 10. The table does not include five section 104(a) citations and a
section 104(b) order issued in fiscal year 1993 that were vacated after they were conferenced.
A section 104(g)(l) order was vacated but not conferenced. The table does not include five
section 104(a) citations, two of which were S&S, issued to contractors at the mine.

Table C - Magma Mine Violations Cited
Fiscal Year 1993 (through August 10, 1993)

Type Action

104(a) Total Percent

S&S Citations 4 4 10%

Non-S&S Citations 38 38 90%

Total 42 42

Table D shows, for fiscal years 1991-1993, the percentage of citations and orders issued as
S&S at the Magma Mine compared to the percentage issued as S&S by the Phoenix field
offce, the Rocky Mountain Distrct, and all of MetaL.

Table D - Percentage of S&S Citations and Orders Fiscal Years 1991-1993

1991 1992 1993 Average

Magma Mine 15.6 12.8 9.5 12.3

Phoeni Nort 18.5 21.6 23.9 21.4

Rocky Mountain 28.9 29.7 27.4 28.7

Total Metal an Nonmetal 34.2 32.5 30.5 32.4

Several inpectors included the statement "... ths violation is not considered S&S due to low
exposure" in the body of non-S&S citations. Some of these inspectors indicated tht "low
exposure" referrd to a small number of miners exposed to a particular hazard, reducing the
likelihood of iItury.

During interviews with the review team, some inspectors indicated they evaluate a violation
as non-S&S if a person is not physically present at the time the violation is observed, and
there is no evidence to indicate that someone was previously in the area where the violation
exists. Other inpectors believed that the possibilty of future exposure should be considered

when determing whether a violation is S&S.
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In July 1984, the Federal Mine Safety and Health Review Commssion (Commission)4
decided tht the evaluation of a reasonable likelihood of injury should be made "in terms of
continued norml mining operations." U.S. Steel Mining Company. Inc., 6 PMSHRC
1573, 1574. The Commission has used this test in deciding similar S&S caes since that
time. The MSHA Program Policy Manual states tht in makng an S&S determintion, an
inspector must determine whether an injury would be reasonably likely to ocur if the

violation were not corrected. However, the manual does not provide specific guidance

related to evaluating the reasonable likelihood of ilness or injury in terms of continued
normal minig operations.

During fiscal years 1991 to 1993, prior to the accident, MSHA inpectors issued 121 section
104(a) citations and 1 section 104(d)(l) citation at the Magma Mine tht were not
subsequently vacated. Of these 122 citations, 15 were designated as S&S.

A review of the violation history for the Magma Mine from October i, 1990, though
August 10, 1993, indicated that the thee most frequently cited sections of 30 CPR were:
§57.2oo3(a) (Housekeeping - 16 violations, i S&S); §57.iiOI2 (Protection for openings
around travelways - ii violations, 1 S&S); and §57.04201(a)(I) (Inspection of fire
extinguishers - 6 violations, none S&S). The only section 104(d)(I) citation tht was issued
during fiscal years 1991 though 1993 was for a violation of §57.18002(c), Withdrawal of
miners from affected area.

The accident investigation team issued a total of 59 citations and orders - 45 to Magm
Mining Company and 14 to Dynatec. Of the 45 citations and orders issued to Magma, nine
were section 104(a) citations, one was a section 104(d)(I) citation, and 35 were section
104(d)(I) orders. With the exception of four section 104(a) citations, all were designated
S&S.

Enforcement personnel indicated during their interviews with the review team tht they were
familiar with the criteria for issuing section 104(d)(l) citations and orders. However, some
inspectors indicated they were not familar with the requirements for terminting the section
104(d) sequence following the issuance of a section 104(d)(I) order. These inspectors stated
that following the issuance of a section 104(d)(I) order, if 90 days elapsed without the
issuance of another unwarrtable failure order, the sequence would be terminated. The
inpectors indicated that this interpretation was based on inormtion received during an
MSHA trainig course at the Mine Health and Safety Academy (Academy).

The review team obtained a copy of the course material distributed to inspector trainees
during Metal entry-level training at the Academy. The course material erroneously stated

4The Federal Mine Safety and Health Review Commission is an independent agency

established by the Mine Act to provide administrative review of citations and orders issued by
MSHA inspectors.
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"After a section 104(d)(l) order (or orders) is issued, any unwarrantable violations observed
on a subseouent inpection, made withn 90 days, wil be 104(d)(2) orders." The 9O-day

time frame is not applicable following the issuance of a section 104(d)(l) order and should
not have been referenced in this context. Discussions with representatives from the Academy
indicated tht ths handbook was received at the Academy in April 1991 in draft form and

was periodically updated by personnel in Metal's headquarers offce in Arlington.

Conclusion: The number of S&S citations and orders issued at the Magma Mine was small.
During fiscal years 1991-1993, the percentage of S&S citations and orders issued to the mine
was less than half the District and national S&S rates.

Enforcement personnel did not always properly evaluate the likelihood of injury when
making S&S determinations. Some inspectors believed that exposure to a hard must have
already occurred in order to designate a violation as S&S. They did not consider future
exposure to the hazrd if normal mining operations continued. Some inspectors equated

likelihood of injury to the number of miners exposed to a hazard. MSHA's policy regarding
S&S determinations does not provide specific guidance on the consideration of continued
normal minng operations when evaluating the reasonable likelihood of ilness or injury.

Enforcement personnel received incorrect information regarding the termination of the
section 104(d) sequence during an entr-level training course at the Academy.

Prior to the accident, the primary means of enforcement at the Magma Mine was the
issuance of section l04(a) non-S&S citations. Based on the small percentage of S&S
violations and the absence of any section 104(d)(I) citations and orders, the review team
concluded that the level of enforcement prior to the accident was not appropriate at the
Magma Mine.

Corrective Action Taken: All Phoenix field offce enforcement personnel received training
on inspection procedures on November 9, 1993. This training provided instruction on a
number of topics including S&S determinations, unwarrantable failure violations, and the
section 104(d) sequence.

In February 1994, personnel from the regional Solicitor's Offce provided training on the
proper evaluation of S&S criteria to all enforcement personnel in both of the Phoenix field
offces. Field offce personnel indicated to the District Manager that this training provided

them with a better understanding of S&S evaluations.

In July 1993, the incorrect information regarding the termination of the 104(d) sequence
contained in Academy course material was replaced with the correct information. The
District Manager clarified the section 104(d) sequence in a Januar 27, 1994, memorandum
to all inspection supervisors. All enforcement personnel in both Phoenix field offces
received training on termination of the section 104(d) sequence on March 7, 1994.
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Recommendation: The Adminstrator for Meta should tae measures to underscore the
importce of exerting appropriate levels of enforcement at all ming operations, with
emphasis on the proper evaluation of S&S and the appropriate use of section 104(d)
enforcement actions.

The Adminstrator for Metal should consider providing specific guidance to enforcment
personnel on the consideration of continued normal minng operations when evaluating the
likelihood of ilness or injury.

Assessment and Collection of Civil Penalties

Requirement: Section 110(a) of the Mine Act states tht civil penaties shall be assessed in
amounts up to $50,00 for each violation of a mandatory stadard or of any other provision
of the Mine Act. MSHA has implemented this section of the Mine Act in 30 CFR Part 100
and supplemental policy. Part 100 provides for single penalty assessments, regular
assessments, and special assessments.

Under the single penalty assessment provisions of Part 100, MSHA may assess a penalty of
$50 when a violation not reasonably likely to result in a reasonably serious injury or ilness
(not Significant and Substantial) is abated within the time set by the inpector, and does not
occur at a mine with an excessive history of violations.

Under Part 100 regular assessment provisions, MSHA determines the amount of penaty
assessment by applying a formula to the circumstances surrounding the violation. This
formula is based on the general criteria described in sections 105(b) and 110(i) of the Mine
Act.

The special assessment provisions of Part 100 allow MSHA to waive the regular assessment
formula or the single penalty assessment provisions if MSHA determines that a yiolation is of
such a nature or seriousness that it is not possible to determine an appropriate penalty using
the single penalty or regular assessment procedures.

Under 30 CFR §100.5, MSHA is required to review the following categories of violations to
determine whether a special assessment is appropriate:

Violations involving fatalities and serious injuries.

Unwarrantable failure to comply with mandatory health and safety stadards.

Operation of a mine in violation of a closure order.

Failure to permt an authorized representative of the Secreta to perform an
inspection or investigation.
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Violations for which individuals are personally liable under section 1l0(c) of
the Mine Act.

Violations involving an imminent danger.

Discrimination violations under section l05(c) of the Mine Act.

Violations involving an extraordinarily high degree of negligence or gravity or
other unique aggravating circumstances.

The MSHA Program Policy Manual (voL. II, p. 38) also requires that all citations issued for
violations of the reporting requirements of 30 CFR Part 50 be reviewed to determine if a
special assessment is warranted.

The MSHA Program Policy Manual (voL. II, p. 41) gives the District Manager the
discretion to request a special assessment based upon an evaluation of the particular
circumstances surrounding a violation.

Statement of Facts: During fiscal year 1992, enforcement personnel issued 48 citations and
orders at the Magma Mine. Of these 48 citations and orders, 47 were subject to civil penalty
assessments. MSHA assessed civil penalties for these violations as follows:

I
Table E - Assessment Data Fisca Year 1992

I

Method of Number of Total Proposed Assessment
Assessment Violations (Current) Amount Paid

Single Penalty 38 $1,660 $1,660

Regular Formula 6 $736 $736

Special 3 $1,350 $1,350

Totals 47 ~ $3,746 $3,746

Of the 47 assessable citations and orders issued in fiscal year 1992, four were required to be
reviewed for special assessment. Enforcement personnel reviewed the four violations and
recommended thee of them be specially assessed. The fourth was not recommended for
special assessment because the degree of operator negligence did not warrant a special
assessment.

During fiscal year 1993, through August 10, 1993, MSHA enforcement personnel issued 42
citations and orders at the Magma Mine. MSHA assessed civil penalties for these violations
as follows:

22



!

Table F - Assessment Data Fiscal Year 1993*
I

Method of Number of Total Proposed Assessment
Assessment Violations (Current) Amount Paid

Single Penalty 38 $1,900 $1,900

Regular Formula 4 $608 $461

Totals 42 $2,508 $2,361

* Citations issued through August 10, 1993.

Conclusion: The civil penalties assessed for violations at the Magma Mine were appropriate
for the tys of citations and orders issued.

Safety and Health Conferences - Vacated Citations and Orders

Requirement: 30 CFR 100.6 provides that MSHA shall afford all parties (mine operators
and miners' representatives) the opportunity to review with MSHA each citation and order
issued durig an inpection, and grants the parties the right to request a safety and health
conference with the Distrct Manger or his designee. Paries may submit additional relevant
information relating to the violation for consideration by MSHA. When the facts warant a
finding tht a violation did not occur, the citation or order wil be vacated.

The MSHA Program Policy Manual (voL. I, p. 18) states, in relevant par, that when
vacating a citation or order, a Citation/Order Continuation form (MSHA Form 7oo-3a) must
be completed, stating the reason for vacating the enforcement action. If possible, the
authorized representative who issued the citation or order should also issue the subsequent
corrective action. Both the inspector and the supervisor must fie, with the inspection report,
notes which describe in detail the reasons and circumstances involved in the vacation.
Copies of the citation or order, along with the subsequent corrective action and notes, shall
be sent to the appropriate district manager.

The MSHA Program Policy Manual (voL. II, p. 45) states, in relevant part, that the
conference manager shall record his or her findings on the Safety and Health Conference
Worksheet (MSHA Form 700-12). The worksheet should contain suffcient information to
support the conclusions reached. Ths form should also fully document the position of all
involved parties and MSHA's disposition of the matter. If the issuing inspector was not
present during the conference, the manual requires that he or she be notifed of the results of
the conference.

Statement of Facts: Table G shows the results of safety and health conferences conducted
by Metal during fiscal years 1992 and 1993.
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Table G - Results of Safety and Health Conferences
Fisca Year 1992-1993

Number Citations/ Percent Changed or Vacated
Field Offce of Orders

Grav. Negl. S&S Vac.Confs Discussed

Magma Mine 3 17 6% 6% 0% 35%
Phoeni - Nort 17 75 23% 4% 21% 27%
Phoeni - South 18 56 16% 13% 14% 14%
Grand Junction 14 47 4% 9% 4% 9%
Rapid City 29 101 12% 4% 13% 6%
Denver 62 227 9% 8% 9% 4%
Topeka 35 99 9% 13% 11% 12%
Helena 46 286 9% 5% 5% 10%
Green River 26 74 3% 3% ll% 5%
Salt Lae 38 72 14% 17% 13% 10%
District Total 285 1,037 10% 8% 10% 9%
National Total 1,289 4,794" 13% 8% ll% 8%

During fiscal years 1992 and 1993, 13 citations and orders issued to the Magma Mine were
vacated. A review of Safety and Health Conference Worksheets indicated that six of these
citations and orders were vacated at a safety and health conference while seven were vacated
without being conferenced. Two of the citations that were vacated without a conference
were vacated by the issuing inspectors and five were vacated by the inspection supervisor.
The inpection supervisor stated that a safety and health conference was conducted on
May 28, 1992, for the five citations he vacated, and that he completed a conference
worksheet. However, there were no conference worksheets on fie, and the conference
results were not entered in the Management Information System (MIS). On
October 13, 1993, an additional citation was vacated without a conference by the inspection
supervisor.

In order to ensure that all safety and health confer,nces are conducted, with the appropriate
information entere into the MIS, on December 23, 1991, the Distrct Manager implemented
a system to track the information associated with each safety and health conference

conducted.

The insectors and the supervisor did not fie notes with the inpection report which
described the reasons and circumstances for vacating the citations and orders. The review
team did not locate any notes fied with the Magma Mine inspection report referencing the
reasons for vacating the seven citations and one order vacated outside of conferences in fiscal
years 1992 and 1993. The Rocky Mountain District Manager stated he did not receive
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copies of the citations, subsequent actions, and notes for the citations vacated at the Magma
Mine.

On October 6, 1992, an inspector issued a section 104(g)(I) order (Order No. 3926753),
requiring the withdrawal of the general manager of the Magma Mine because there were no
records indicating that the general manager had received new underground miner training as
required under §48.5(a). The inpector did not observe the general manager underground.

However, the general manager had been employed at the mine for at least 6 month when the
citation was issued and the issuing inspector stated that there were no trainig records to
indicate tht the general manager had received any type of trainng, surface or underground.

The issuing inspector terminated the order on October 8, 1992, when Magma provided a
certificate of trainig, dated October 7, 1992, indicating the general manager had received
the appropriate trainng at another mine. The issuing inpector stated that in a subsequent
telephone conversation, a Rocky Mountain Distrct employee directed hi to vacate the

order. The justification for vacating the order was Magma's allegation that the general
manager did not travel underground and, therefore, did not require new underground miner
training. Although the inspector disagreed with this decision, he vacated the order on
October 26, 1992. This order was not discussed during a safety and health conference and
the review team was unable to determine who instrcted the inspector to vacate this order.

On September 20, 1993, an inspector determined that an examination for misfires had not
been made after blasting, as required by §57.6311(a). The inpector issued Citation
No. 3934791 for a violation of §57.63l1(a) for failure to exame for misfires. Section
57 .6311(b) states, in part, that only work necessar to remove a misfire shall be permitted in
the affected area until the misfire is disposed of in a safe manr. When the examnation
was made, a misfire was found and the inctor also issued Citation No. 3934792 for a
violation of §57.63l1(b) because, prior to examining for misfires, work other than that
necessary to remove the misfire was being performed in the affected area. On October 13,
1993, Citation 3934792 was reviewed and vacated by the inspector's supervisor. The
supervisor's justification for vacating ths citation was that the mine operator had not
conducted an examination for misfires and was not aware that a misfire existed in the work
area. The review team could not find any requirement or MSHA policy that stated an
operator must haye prior knowledge of a violation before MSHA enforcement personnel
could cite a violation.

Conclusion: The review team recognizes that MSHA management is obligated to vacate
inappropriately issued citations or orders. However, the frequency with which citations and
orders were vacated during safety and health conferences in the Phoenix field offce, and at
the Magma Mine in particular, was significantly higher than the Rocky Mountain District or
National averages.

The District was unable to provide a conference worksheet for a safety and health conference
conducted on May 28, 1992. Also, the results of the conference were not entered in the
MIS.
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When citations and orders were vacated, detailed notes were not filed with the inspection
report or forwarded to the District Manager as required by MSHA policy.

After a review of the citations and orders vacated at the Magma Mine, the review team
concluded that the interpretation of the standards cited was, in some instances, more
permssive than the inspectors' interpretation. For example, the review team believes that
the citation issued for performing work other than that necessary to remove a misfire, was
valid and should not have been vacated. The section 104(g)(1) order, issued on
October 6, 1992, for failure of the general manager of the Magma Mine to receive new
underground miner trainng, should not have been vacated. If the general manager was not
required to receive underground trining because he did not travel underground, the order
should have been modified to the appropriate section under Part 48 Subpart B (Training and
Retraining of Miners Working at Surface Mines and Surface Areas of Underground Mines).

Corrective Action Taken: The District Manager has taken action to ensure that vacated
citations and orders are appropriately documented. In a January 10, 1994, memorandum, the
District Manager instrcted all inpection supervisors to ensure that notes describing the

reasons for which each citation or order is vacated are fied with the inspection report, with
copies of this documentation forwarded to the District office. He furter directed the

supervisors to review these procedures with the inspectors, documenting the dates on which
these discussions occurred. Additionally, the District has implemented a system to track
these documentation procedures.

In January 1994, the District Manger conducted a District-wide study to determine if
citations and orders vacated between March 1983 and January 1994 were vacated under
appropriate circumstances. The study indicated that, with the exception of some of the
citations and orders vacated by the Phoenix Nort Field Offce, all citations and orders were'
appropriately vacated. The study revealed that the Phoenix North Field Offce supervisor
had improperly vacated several citations and orders. The District Manager discussed these
vacated citations and orders with the Phoenix North Field Offce supervisor.

Mine Emergency Response Procedures

Requirement: On December 21, 1990, the Administrators for Coal and Metal and
Nonmetal Mine Safety and Health issued a joint memorandum to all District Managers
requiring the development and implementation of District Mine Emergency Response Plan
(MERP). These District MERPs are subject to approval by the appropriate Adminstrator
and must contain the responsibilties of District personnel when responding to mine
emergencies. The plans must be reviewed and updated at least once each year, with
substative revisions approved by the Administrators.

Each distrct manager is required to provide all appropriate personnel with a copy of the
plan. In addition, key District personnel should be briefed on the content and organization of

the plan, as well as with their responsibilities in responding to an emergency.
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Statement of Fact: On January 30, 1991, the Rocky Mountain District MER was
submitted to the Administrator for Metal and Nonmetal for his approvaL. Appropriate
District personnel received training on the draft MERP at a District-wide meeting on
February 20-21, 1991. The plan was approved by the Adminstrator on March 21, 1991,

and distributed to all appropriate District enforcement personnel on May 9, 1991.

Training on the MERP was again conducted at a District-wide meeting on February 19-20,
1992. Some of the inspectors assigned to the Phoenix field office after February 1992 stated
they received copies of the plan but have not received training. The plan was last revised in
January 1993, at which time it was distrbuted to all field offce supervisors.

Upon notification of the accident at the Magma Mine, the Phoenix field offce supervisor
imediately contacted the two MSHA inspectors who had started a regular inspection of the
mine on August 2, 1993. The inspection supervisor dispatched the inspectors to the mine at
2:10 a.m. and they arved on site at 2:55 a.m.

The inspectors travelled underground, arriving at the 400 Level at 3: 15 a.m. The
inspectors verbally issued a section 103(k) order at 3:20 a.m. and arrved at the accident
location at 3:25 a.m. Both inspectors remained at the accident location until 4:30 a.m. when
the primary inspector travelled to the surface to contact MSHA offcials to report the status
of the recovery operations. At this time, the primar inspector also issued the written

section 103(k) order to the operator. The last accident victims were recovered at 10:20 a.m.
and tranported to the surface at approximately 10:30 a.m.

Concluson: MSHA personnel took appropriate actions while pedorming their duties and
responsibilties durng the recovery operations.

Enforcement personnel assigned to the Phoenix field offces after Februar 1992 did not
receive traing in the District's MERP.

Correcive Action Taken: Enforcement personnel in the Rocky Mountain District were
trained in the District's revised MERP between Januar 28, 1994 and April 13, 1994. All
enforcement personnel in both Phoenix field offces were trained in the District's MERP on
March 7, 1994.

Recommendation: None.

~nforceUßent of Specifc Stadards

This section addresses the enforcement of the standards cited by the accident investigation
team. The accident investigation team issued a total of 59 citations and orders - 45 to
Magma and 14 to Dynatec. Of the 59 citations and orders issued, the investigation team
issued 35 section 104(d)(1) orders and 2 section 104(d)(I) citations for violations that
contributed to the cause of the accident. Included in the 59 citations and orders issued are 13

27



section 104(d)(I) orders and 9 section 104(a) citations for unsafe blasting practices that,
although not directly contrbuting to the cause of the accident, were par of Magma's general
failure to follow MSHA requirements for use of explosives. Table H provides a detailed
listing of citations and orders issued by the accident investigation team to Magma and
Dynatec by type of action.

Table H - Citations and Orders Issued by the Accident Investigation Team

Issued to Issued to
Type of Action Magma Dynatec Total

104(d)(I) Contributory Citations 1 i 2

1 04( d)(1) Contributory Orders 22 l3 35

104(d)(I) Non-contrbutory Orders l3 0 l3

104(a) Non-contrbutory Citations 9 0 9

Total 45 14 59

The 37 contrbutory citations and orders were issued for violations of 7 different standards.
Table I shows the frequency with which these stapdards were cited by all Metal offces, the
Rocky Mountain District, and the Phoeni field offce in fiscal years 1991-1993. The table
also includes the number of violations of these standards cited at the Magma Mine.

Table I - Contributory Stadards Cited
FY 1991-1993

Magma Phoeni Rocky Mountain Metal & Nonmetal
Standard Mine* F.O. District Total

57.3360 5 5 19 49
57.11001 2 5 74 367

57.3401 0 0 7 45

57.6300 0 0 0 0
57.6375 0 0 i 1

57. 18oo2(a) i 2 5 l3
48.7 0 i

c
6 11

Data include citations and orders subsequently vacated.

* Includes citations issued to contractors at the Magma Mine

28



Enforcement of Section 57.3360 (Ground Support).

Requirement: Section 57.3360 states, in relevant part, that ground support shall be used
where ground conditions, or mining experience in similar ground conditions in the mine,
indicate it is necessary. When ground support is necessary, the support system shall be
designed, installed, and maintained to control the ground in places where persons work or
travel in performing their assigned tasks.

Statement of Facts: MSHA's accident investigators determined that ground support in the
area of the 865 Raise was not designed, installed, or maintained to control the ground in
places where miners worked or travelled. The investigators found tht the Raise design was
inadequate for the use for which it was intended. The accident investigators also determined
that both Magma and Dynatec failed to recognie that the structural support was deficient
after the Raise was intalled. Both Magma management and Dynatec failed to properly
repair or replace components of the Raise when the components were structurally damaged.

MSHA investigators issued one section l04(d)(I) citation to Magma, and four section
104(d)(I) orders, two to Magma and two to Dynatec, for violations of §57.3360. Of these
citations and orders, one was issued to Magma for the indequate design of the 865 Raise,
one was issued to Magma and one to Dynatec for the improper instalation of the raise, and
one was issued to Magma and one to Dynatec for inadequate maintenance of the raise.

During fiscal years 1991-1993, Metal cited 49 violations of §57.3360, 19 of which were
cited by the Rocky Mountain District. Prior to the accident, inspectors issued four section
104(a) citations for violations of §57.3360 at the Magma Mine in fiscal years 1991-1993,
three were issued to Magma and one was issued to Dynatec. One of the citations was issued
to Magma for failure to provide ground control, one was issued to Magma for indequately
designed ground support, one was issued to Magma for indequate installation, and one was
issued to Dynatec for improper maintenance of ground support.

MSHA inspectors would normally evaluate the design and installation of a raise, prior to or
during its development, only if a regular inpection coincides with a raise's development.
An MSHA evaluation of the design of the 865 Raise would be limited to a visua examintion
of the condition of the exposed strctural components. In April 1993, an inpector visited
the area where development of the 865 Raise had just commenced. MSHA inspectors
conducted no other inpections of the 865 Raise prior to the accident.

During interviews with the internl review team, inspection personnel displayed awarness of
the requirements of §57.3360 and knowledge about the enforcement of this standard.
Inspectors stated tht when inspecting any raise they would examine the condition of the
timber, the blocking, and side lagging. The inspectors stated tht it is diffcult to evaluate
the design of a raise after intallation though visual observation because the area behid the
lagging is inaccessible.
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Conclusion: Inspection personnel were familar with the requirements of §57. 3360 and
appropriately cited this stadard on four occasions at the Magma Mine from 1991 to 1993.
The internl review team believes the inspectors possess the necessary knowledge and
background to identify the installation and maintenace deficiencies cited by the accident
investigation team. However, an engineering background in various disciplines is necessary
to perform a comprehensiye evaluation of the design of strctures similar to the 865 Raise.
The review team believes this concern would be addressed though the recommendation that
the Administrator for Metal consider the need for requiring metal and nonmetal mine
operators to obtain certifications by registered engineers of plans for major construction
projects as recommended earlier in this report in the section "Section 103 (a) Mandatory
Inspection. "

Recommendation: None.

Enforcement of Section 57.11001 (Unsafe access).

Requirement: Section 57.11001 requires that a safe mean of access be provided and
maintained to all workig places.

Statement of Fact: The accident investigators determined that, from August 3 to
August 10, 1993, a safe means of access was not provided and maintained to working places
in the 865 Raise between the 3763 elevation and the 40 LeveL. Miners were regularly
required to travel the 865 Raise manway compartent between these two levels. MSHA
investigators issued two section 104(d)(1) orders, one to Magma and one to Dynatec for
these violations of §57. 11001. Conditions cited included: hazardous structural conditions;
unsecured ladders; shifted timbers; dislodged cribbing; and debris in the manway.

During fiscal years 1991-1993, enforcement personnel cited 367 violations of §57.11001, 74
of which were cited by the Rocky Mountain District, five by the Phoenix field offce. The
inspectors previously issued two section 104(a) citations to Magma for violations of
§57 .11001, one in fiscal year 1991 and one in fiscal year 1992. Conditions cited in these
citations were similar to those cited by the accident investigation team.

During interviews with the internl review team, inpection personnel displayed awareness of

the requirements of §57.l1ooi and knowledge in the enforcement of this standard. They
also stated they would examine all manways associated with raises, observing the condition
of ladders, landings, and general housekeeping. The inspectors indicated that dislodged
timbers would be a violation of this stadard. Additionally, inspection notes frequently

contain references to the condition of travelled areas.
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Conclusion: Inspection personnel were familar with the requirements of §57.lloo1 and
appropriately cited violations of this standard on two occasions at the Magma Mine from
1991 to 1993.

Recommendation: None.

Enforcement of Section 57.3401 (Examination of ground conditions).

Requirement: Section 57.3401 states, in relevant part, that appropriate supervisors or other
designated persons shall examine and, where applicable, test ground conditions in areas
where work is to be performed, prior to work commencing, after blasting, and as ground
conditions warrant during the work shift.

MSHA's Program Policy Manual (voL. IV p.14) states that under this stadard the mine
operator must designate persons experienced in ground control to examine and test the
ground. These persons may be supervisors or miners. Mine management retain the
responsibilty for examining and testing ground conditions.

Statement of Facts: The accident investigators determined that Magma and Dynatec failed
to adequately examine ground conditions in the 865 Raise. The investigators established that
during ten workig shifts between August 3 and August 10, 1993, miners were allowed to

work in the Raise without management ensurig tht adequate examintions of ground
conditions were conducted prior to the commencement of work, after blasting, or as ground
conditions warranted. MSHA investigators issued seven section 104(d)(I) orders to Magma
and six section 104(d)(I) orders to Dynatec for these violations of §57.3401. Durig fiscal
years 1991-1993, enforcement personnel cited 45 violations of §57.3401, seven of which
were cited by the Rocky Mountain District. None were cited by the Phoeni field office.

During interviews with the internl review team, inpection personnel displayed

comprehension of the requirements of §57.3401. The inspectors were aware that an
experienced person, designated by the operator, must perform examinations of ground
conditions. Inspectors stated they evaluate ground conditions durig inpections by
examinig ground support components and looking for changes in ground conditions. The
inspectors cited Magma for failure to corrct hardous ground conditions and indequate
ground support, (§57.32oo and §57.3360), but did not cite the operator for failure to conduct
required ground control examinations. The review team eyaluated the conditions cited in the
five citations issued for violations of §57.336O at the Magma Mine in fiscal years 1991-1993.
It appears that citations for violations of §57.340l may also have been appropriate in some
instaces.

Conclusion: Inspection personnel were aware that operators are required to examine ground
conditions. However, inspectors did not cite violations of the examintion requirements
when issuing citations for indequate ground support or haardous ground conditions. Ths
standard was not cited by Phoeni field offce inpectors during fiscal years 1991-1993.

31



Recommendation: The Administrator for Metal should instruct enforcement personnel to
determine compliance with §57.3401 when they encounter inadequate ground control.

Enforcement of Section 57.6300 (Control of blasting operations).

Requirement: Section 57.6300 states that only persons trained and experienced in the
handling and use of explosive material shall direct blasting operations and related activities.
Trainees and inexperienced persons shall work only in the imediate presence of persons
trained and experienced in the handling and use of explosive materiaL.

Statement of Fact: The accident investigators determined that inexperienced miners were
blasting hangups in the 865 Raise. This occurred on two shifts, one shift on August 3, 1993,
and the shift during which the accident occurred on August 10, 1993. On both occasions,
the two inexperienced miners blasted hangups in the absence of persons trained and
experienced in this task. MSHA investigators issued two section 104(d)(I) orders to Magma
for violations of §57.63oo. This standard was not cited by Metal during fiscal years 1991-

1993.

Durig interviews with the internal review team, inspection personnel displayed knowledge
of the requirements of §57.63oo. The inpectors were aware that miners assigned to perform
blasting operations are required to be trained and experienced in the handling and use of
explosives and, prior to blasting hangups, should receive training for that specific task. In
enforcing this stadard, inspectors stated they questioned miners performing blasting

operations to determine the adequacy of their trainig and experience. One inspector stated
he observed blasting operations at the mine on one occasion. The inspectors did not cite
violations of §57.6300 at the Magma Mine prior to the accident.

Conclusion: MSHA inspectors were aware of the requirements of §57.63oo. In determining
compliance with ths standard, the insectors relied almost exclusively on discussions with
miners to determine the adequacy of their training in the use of explosives. Enforcement
personnel did not always observe blasting operations which reduced their ability to determine
whether miners assigned blasting responsibilities possessed the requisite experience and
training.

Recommendation: NoneS.

SThis concern is addressed by the recommendation that the Administrator establish

procedures which address how enforcement personnel conducting regular inspetions should
determine whether safe work procedures are being followed during each portion of the minig
cycle. These procedures should also address activities associated with tranferring ore from a
working face to the surface, such as blasting hangups. This subject is discussed in more detail
in this report under the section entitled "Section 103(a) Mandatory Inspections."
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Enforcement of Section 57.6375 (Loading and blast site restrictions).

Requirement: Section 57.6375 requires that ample warnng be given before blasts are fired.
All persons shall be cleared and removed from areas endangered by the blast. Clear access
to exits shall be provided for personnel firing the rounds.

Statement of Facts: The accident investigators identified four occasions when all persons
were not cleared from endangered areas prior to blasting hangups in the 865 Raise. These
violations occurred on August 2, 3, and 10, 1993. MSHA investigators issued four section
104(d)(I) orders to Magma for violations of §57.6375. This standard was cited one time in
Metal and Nonmetal Mine Safety and Health during fiscal years 1991-1993. The Rocky
Mountain District cited this violation. The Phoenix field offce did not cite any violations of
this standard during this period.

During interviews with the internl review team, inspection personnel displayed knowledge

of the requirements of §57.6375. The inspectors were aware that ample warning is required
and all persons must be cleared from the affected area prior to initiating a blast. The
inspectors stated that they did not observe hangups being blasted at the Magma Mine in fiscal
year 1993, and, except on one occasion, had not observed a complete cycle of blasting
operations. The inpectors stated they did not observe violations of ths standard at the Mine
during fiscal years 1991-1993.

Conclusion: Inspectors were aware of the requirements of §57.6375. Enforcement
personnel did not always observe blasting operations. This reduced the inspectors' ability to
evaluate whether miners were following safe blasting practices.

Recommendation: None".

Enforcement of Section 57.18002(a) (Workplace examinations)

Requirement: Section 57 . 18oo2(a) specifies tht a competent person designated by the
operator shall examine each workig place at least once each shift for conditions which may
adversely affect safety or health. The operator shall promptly initiate appropriate action to
correct such adverse conditions. Pargraph (b) of this section requires operators to keep a
record of each examintion for a period of one year. Prior to Februar 1983, operators were
required to maintain records of each workplace examination for one year. A policy

"Tis concern is addressed by the recommendation that the Adminstrator establish

procedures which address how enforcement personnel conducting regular inspections should
determine whether safe work procedures are being followed durig each porton of the ming

cycle. These procdures should also address activities associated with transferring ore from a
working face to the surface, such as blasting hangups. This subject is discussed in more detail
in this report under the section entitled "Section 103(a) Mandatory Inspections."
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memorandum issued by the then Administrator for Metal on February 10, 1983, allows mine
operators to certfy that the examinations required by §57.18oo2(a) have been made during
the preceding 12 months.

Section 57.2 defines "Competent person" as a person having abilities and experience that
fully qualify him to perform the duty to which he is assigned. The Program Policy Manual
(voL. IV, pp. 61-62) also states, in relevant part, that this definition includes any person who,
in the judgment of the operator, is fully qualified to perform the assigned task. Therefore, it
is not required that the person necessarily be a mine foreman, mine superintendent, or other
person associated with mine management. A miner may be qualified to perform the task
after having been trained in the recognition of hazards in the working place.

Statement of Fact: The accident investigators determined that adequate workplace

examinations were not conducted in the 865 Raise during the week prior to the accident.
Magma failed to detect and correct hazardous structural deficiencies, unsecured ladders, and
dislodged timber, blocking, and cribbing. Dynatec, while performing work in the 865 Raise,
also failed to detect and correct these hazardous conditions. MSHA investigators also
determined that an imminent danger existed in the 865 Raise from at least August 3, 1993, to
the time of the accident.

The accident investigation team also noted in its report that, durig the six weeks prior to the
accident, those responsible for conducting workplace examinations of the 865 Raise were
among the least experienced miners employed at the Magma Mine, having little or no raise
inpection or constrction experience. The workplace examination records for this period
contained no inormation regarding ground conditions, blocking, backfill or the raise's
strctural stability.

MSHA investigators issued four section 104(d)(l) orders to Magma, and five section
104(d)(I) orders to Dynatec, for these violations of §57.18oo2(a).

During fiscal years 1991-1993, Metal enforcement personnel cited 13 violations of
§57.18oo2(a), five of which were cited by the Rocky Mountain District. Two were cited by
Phoenix field office enforcement personneL. Inspectors cited a contractor at the Magma Mine
for one violation of §57.l8oo2(a) during an accident investigation in May 1993.

The purpose of the Paperwork Reduction Act, in part, is to miniz and control burdens
associated with the collection of information by Federal agencies from individuals, businesses
and other private institutions, as well as State and local governents. The provisions of the
Paperwork Reduction Act are implemented in Title 5 CFR. Section 1320.70) of Title 5
identifies, in part, the items that are not considered information and therefore are not subject
to the Paperwork Reduction Act. One of the items excluded from the Paperwork Reduction

Act is a "certification" provided tht it entails no burden other than that necessary to identify

the respondent, the date, the respondent's address, and the nature of the instrument.
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MSHA's 1983 review of the recordkeeping requirement in §57. l8002(b) determined that the
information required by this standard met the parameters of a "certification" as defined in
Title 5 CFR. As a result, on February 10, 1983, Metal issued a policy memorandum stating
in part, "Effective imediately, the recordkeeping requirements for the above standards

(which included §57 . 18oo2(b )) may be satisfied by an operator's written statement that the

inspections, repairs and examinations have been made in accordance with the incorporated
codes. MSHA wil accept such certification anually, without regard to format, if it is made
available at the time of inspection." Therefore, the operator can certify once each year that
the required examinations have been made for the preceding 12 months. The current policy
was incorporated in MSHA's Program Policy Manual (voL. IV p.62) in July 1988.

Following is a chronology of the circumstances which led MSHA to revise the recordkeeping
requirements in 1983:

November 1981 -- Pursuant to the Paperwork Reduction Act of 1980 (44 USC Sec.
3501), the Offce of Mangement and Budget (OMB) recommended that MSHA
review certin recordkeeping requirements and consider allowing operators to certify,
rather than record, that required examinations were made. Section 57.1800 was one
of the standards identified by OMB at this time.

March 1982 -- In a memorandum on the subject of reducing paperwork burden,
MSHA's Chief of the Branch of Records Mangement listed all recordkeeping
standards under review at that time. The memorandum also indicated recommended
changes to the recordkeeping requirements for each of the listed standards. One of
the recommended actions was to change the recordkeeping requirements of
§57.l8oo2, allowing operator certification of workplace examinations.

April 1982 -- OMB renewed the approval of the control number for §57.18oo2
contingent upon MSHA revising the recordkeeping requirement of the stadard to
allow operator certfication of workplace examinations.

Februar 1983 -- Metal issued the new policy regarding recordkeeping requirements
on Februar 10, 1983. This policy has been periodically reissued since 1983 with no
substantive changes. The policy does not require a separate certification for each
workplace examination. Under this policy, MSHA wil accept one certification tht
required workplace examintions have been conducted during the preceding year.
Section 57. 18002(b) requires that a record of workplace examinations be kept for each
shift.

Representatives for MSHA's Office of Standards, Regulations, and Variances stated that
since the information required by §57 . 18oo2(b ) is the same information that can be required
by a certification, changing the record to a certification can be done by policy. However,
they stated that the certifications should be made with the same frequency tht the records
were required to be kept. They furter stated that changing the frequency from one record
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per examination to one certification per year would require a regulatory revision to the
stadard.

During the interviews with the internal review team, enforcement personnel demonstrated
they were aware of the requirements of §57.18oo2(a). However, the inspectors expressed
concern that MSHA policy allows the operator to certify once each year that all
examinations required during the preceding twelve months have been conducted, without
maintaining detailed records of each examination. They believe this policy makes it very
diffcult to enforce this standard. They also believe that detailed workplace examination
records were a valuable enforcement tool that indicated problem areas on which to focus
during inections. They indicated they no longer closely scrutinize the certifications or
records of workplace examintions during regular inspections.

Workplace examintions at the Magma Mine, however, were documented for each shift on a
"Daily Safety Check" form. This form had seven items for which the examiner checked

either the "yes" or "no" block. The inspectors responsible for the regular inspections of the
Magma Mine in fiscal year 1993 stated they did not review the operator's workplace
examination records durig their regular inpections.

Workplace examinations at the Magma Mine were normally conducted by a miner assigned
to work in the area required to be examined. At !he completion of each shift, the miners
who conducted these workplace examinations completed a Magma Daily Safety Check form.

A review of the daily safety check report for August 2-9, 1993, indicated that five miners
assigned to work at the 865 Raise conducted the required workplace examintions of the
raise. These five miners were relatively inexperienced. Two of these miners were victims

of the August 10 accident - one was 21 years old with 16 month mining experience, the
other was 19 yeas old with 14 months ming experience.

The accident investigation team found tht the majority of workplace examinations of the 865
Raise were conducted by persons without the requisite training and experience necessary to
properly evaluate and correct safety hazards. Although §57. i 8002 requires that the operator
designate a competent person to make these examinations, the designated person is not
required to be a mangement offciaL. MSHA's policy is to accept the operator's judgement
as to who is a "competent person." Inspectors stated that this prohibits them from
challenging the competency of any person designated by the operator to perform workplace
examinations.

Conclusion: MSHA's policy regarding annual certification of workplace examination
records at metal or nonmetal mines is inconsistent with §57.18oo2(b). The policy allows an
annual certification for workplace examinations rather thn a certification for each
examintion.
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Enforcement personnel were familiar with the requirements of §57. 18002 but considered the
standard ineffective and diffcult to enforce. The inspectors did not review any workplace
examination records during the regular inpections conducted in fiscal year 1993.

Section 57.2 does not require demonstration of a minum level of knowledge or expertse
for an operator to designate a "competent person." Current MSHA policy is unduly
restrictive in that it impedes the inpectors' abilty to question the operators' judgement when
designating competent persons.

Recommendation: The Administrator for Metal should revoke the policy which allows
operators to make anual certifications that workplace examintions have been conducted and
inform enforcement personnel that a certification is required for each examination. The
Administrator also should emphasize tht enforcement personnel shall review certifcations of
workplace examinations during each regular inpection.

The Adminstrator for Metal should consider revising the policy which prohibits enforcement
personnel from challenging the operators' judgement when designatig "competent persons."
Furtermore, the Adminstrator for Metal should consider requiring that only certfied
persons perform workplace examintions.

Enforcement of Section 48.7 (Task trainig of miners).

Requirement: Section 48.7 requires that miners assigned to new work tasks, including
blasting operations, receive traing on the safe performance of these tasks prior to
performing these tasks. Such trainng must be provided by a qualified instrctor and include
safe operating procedures, supervised practice during nonproduction, and supervised
operation during production.

Statement of Facts: MSHA's accident investigators determined that on August 10, 1993,
two miners who had not been trained for the task were engaged in blasting a hangup in the
865 Raise. MSHA's investigators issued two section 104(d)(1) orders to Magma for these
violations of §48. 7. In the accident investigation report, the investigators noted that these

same miners were not trained, as specified in Magma's approved training plan, in several
other tasks to which they were assigned. Specifically, they were not trained in: loading and
dumping procedures; 865 Raise Syntron operatig procedures; blastig orders; and guarding
requirements for blasting operations.

Metal enforcement personnel cited ii violations of ths standard in fiscal years 1991-1993,
six of which were cited by the Rocky Mountain Distrct. The Phoeni field office cited one
violation of §48.7 in fiscal years 1991-1993. No violations of this standard were cited at the
Magma Mine.

The training plan in effect at the Magma Mine at the time of the accident was approved by
MSHA on May 17, 1991. During fiscal years 1991 and 1992, the field offce trinng
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specialist monitored two eight-hour refresher training courses at the Magma Mine. He stated
the training was provided by MSHA-approved instrctors and, in his opinion, the trainng
was adequate.

At the review team's request, MSHA's Offce of Educational Policy and Development (EPD)
reviewed the Magma Mine's approved training plan to determine compliance with the
provisions of 30 CFR Part 48. EPD determined the training plan was in conformance with
MSHA regulations.

During interviews with the internal review team, enforcement personnel demonstrated they
were aware of the requirements of §48.7 and knowledgeable in the enforcement of this
standard. They stated they reviewed a representative sample of training records during each
regular inspection and discussed the frequency and quality of training with the miners as they
travelled though the mine.

Conclusion: Insctors were aware of the requirements of §48.7 and determined compliance

with this standard by reviewing training records and discussing training with miners. Each
phase of the minig cycle was not always observed during the course of regular inspections
of the Magma Mine. This reduced the inspectors' ability to evaluate whether miners were
following safe work practices.

Recommendation: None7.

Enforcement of Explosives Standards

Requirement: Section 57.6502(h) requires, in relevant part, that at least two persons be
present when lighting a safety fuse, and that no one shall light more that 15 individual fuses.

Section 57.6205 requires that closed, nonconductive containers be used to carr explosives

and detonators to and from blast sites. Separate containers shall be used for explosives and

detonators.

Section 57.6302(b) states, in relevant par, that explosive material shall be protected from
impact when taen to the blast site.

7This concern is addressed by the recommendation that the Administrator establish

procedures which address how enforcement personnel conducting regular inspections should
determine whether safe work procedures are being followed durig each portion of the mining
cycle. These procdures should also address activities associated with transferring ore from a
working face to the surface, such as blasting hangups. This subject is discussed in more detail
in this report under the section entitled "Section 103(a) Mandatory Inspections. ..
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Section 57.616l(a) requires that auxilar facilties used to store explosive material near work

places either be: wooden, box-tye containers equipped with covers or doors; or facilties
constrcted or mined-out to provide equivalent impact resistace.

Section 57.6161(b)(7) specifies that auxiliar explosive material storage facilties shall be
filled with no more than a one-week supply of explosive materiaL.

Section 57.6102(a)(I) requires that explosive material be stored in a manner that facilitates
use of the oldest stock first.

Section 57.6102(b) specifies, in relevant par, that explosives and detonators shall be stored
in closed nonconductive containers.

Section 57.6305 requirs that unused explosives material be moved to a proteted location as
soon as practical after loading operations are completed.

Statement of Facts: The accident investigators concluded that there was a general failure to
comply with federal requirements for the use, hadling, and storage of explosives at the
Magma Mine. Table J shows the frequency with which these stadards were cited by all
Metal offces, the Rocky Mountain District, an the Phoenix field offce in fiscal years 1991-
1993. The table also includes the number of violations of these standards cited at the Magma
Mine.

Table J - Non-Contributory Standards Cited -- Fiscal Years 1991-1993

Rocky Mountain Meta & Nonmetal

Standard Magma Mine Phoenix F.O. Distrct Tota

57. 6502(h) 0 0 0 i

57.6205 0 0 2 3

57. 6302(b ) 0 0 1 2

57.6161(a) 0 0 1 8

57.6161(b)(7) 0 0 0 0

57.6102(a)(I) 0 0 0 2

57.6102(b) 0 0 2 18

57.6305 0 0 2 13

Following is a summary of the explosives violations the accident investigators cited as non-
contrbutory .

Section 57.6502(h) (Safety fuse) - only one miner was present when a safety fuse was
initiated iii the 865 Raise on the "B" shift of August 10, 1993. Additionally, there was only
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one miner present when a safety fuse was initiated in the 865 Raise on two separate
occasions on the "A" shift of July 31, 1993. MSHA' s investigators issued a section
104(d)(I) order and two section 104(a) citations for these violations of §57.6502(h). One
violation of this standard was cited by Metal in fiscal years 1991-1993. This violation was
not cited by the Rocky Mountain District.

Section 57.6205 (Conveying explosives by hand) - on two occasions closed, non-conductive
containers were not used to transport explosives (fused caps and cap-sensitive emulsion).
Both violations occurred on August 10, 1993, one at 6:30 p.m., the other at 7:30 p.m., when
explosives were tranported from the 400 Level storage area to the 865 Raise. MSHA's
investigators issued two section 104(d)(l) orders for these violations of §57.6205. Metal
cited thee violations of this stadard in fiscal years 1991-1993. Two of these were cited by
the Rocky Mountain Distrct and none were cited by the Phoenix field office.

Section 57.6302(b) (Explosives material protection) - there were 12 violations of this
stadard between July 30 and August 10, 1993. Eleven of the violations occurred when
explosive materials (fused caps and cap-sensitive emulsion) were exposed to impact when
they were used to blast hangups. The other violation occurred when explosive materials

(fused caps and cap sensitive emulsion) were exposed to impact when they fell to the bottom
of the 865 Raise into an idle vibrating feeder. Miners energized the feeder to retrieve the
explosives. MSHA's investigators issued ten section 104(d)(I) orders and two section 104(a)
citations for these violations of §57.6302(b). Metal cited two violations of ths standard in
fiscal years 1991-1993. The Rocky Mountain Distrct cited one violation and the Phoenix
field offce cited none.

Section 57.6l61(a) (Auxiliary facilities) - 36 capped safety fuses were improperly stored in a
foil barrier bag about 25 feet from the explosives magazine. The bag was approximately 3
yards from the drift at the 400 Level auxilary explosives area and was used to store safety

fuses for blasting hangups at the 865 Raise. MSHA's investigators issued a section 104(a)
citation for this violation of §57.6161(a). Metal cited eight violations of this stadard in
fiscal years 1991-1993. The Rocky Mountain Distrct cited one of the eight violations and the
Phoeni field offce cited none.

Section 57.6161(b)(7) (Auxilary facilties) - 16 boxes of explosives were stored in the 4000
Level storage facility. The normal amount of explosives used from the storage area was one
to two sticks per blast for hangups in the 865 raise. The investigators determined that the

hangups in this Raise were blasted several times a week. The amount stored would
accommodate 100 to 200 blasts, significantly more than a one-week supply. MSHA's
investigators issued a section 104(a) citation for this violation of §57.6l61(b)(7). This
staard was not cited by Metal during fiscal years 1991-1993.

Section 57.6102(a)(I) (Explosive material storage practices) - 16 boxes of explosives were
stored in the 400 Level auxilary storage facilty. The oldest products were stored at the

bottom of each stack which did not faciltate the use of the oldest stock first. These
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explosives were to be used to blast hangups in the 865 raise. MSHA's investigators issued a
section 104(a) citation for this violation of §57.6102(a)(l). Two violations of this standard
were cited by Metal in fiscal years 1991-1993. These violations were not cited by the Rocky
Mountain District.

Section 57.6102(b) (Explosive material storage practices) - explosives were not stored in a
closed container in tht the cover was off on one parial container of explosives stored at the

400 Level magazine. Fifteen other boxes of explosives were also stored at this auxiliar
facilty and were to be used to blast hangups in the 865 raise. MSHA' s investigators issued
a section 104(a) citation for this violation of §57.6102(b). During fiscal years 1991-1993,
Metal cited 18 violations of §57.6102(b), two of which were cited by the Rocky Mountain
District. The Phoenix North field offce did not cite any yiolations of this stadard.

Section 57.6305 (Unused explosive material) - on August 11, 1993, an unused explosive
cartidge was found on a steel beam at the 865 Raise near the Syntron feeder, an unprotected
location. MSHA's investigators issued a section 104(a) citation for this violation of
§57.6305. Enforcement personnel cited 13 violations of ths standard in fiscal years 1991-
1993, two of which were cited by the Rocky Mountain District. The Phoenix field office did
not cite any violations of §57.6305 in fiscal years 1991-1993.

During interviews with the internl review team, enforcement personnel demonstrated they

were aware of the requirements of the blastig standards cited by the accident investigators.
They indicated tht during each regular inpection they determine compliance with these

standards. However, with regard to §57.6302(b), some of the enforcement personnel stated
this standard did not apply to blastig hangups. They indicated that since ths stadard states
that explosive material shall be protected from impact "when taen to the blast site," it is
applicable only when explosives are being trported. Ths regulation, which became
effective in 1991, is contained in Sub pan E - Explosives; Use - Surface and Underground
rather than Transponation - Surface and Underground and is applicable whenever explosives
are used.

The review team found no indications tht these violations existed when the relevant areas
were inspected by MSHA in April of 1993. The areas in which these violations occurred
had not been inspected during the regular inspection on-going at the time of the accident.
During interviews with the internl review team, enforcement personnel stated they had not

observed any violations of these standards during their inspections of the Magma Mine.
Phoenix field offce inspectors did not issue any citations or orders for these eight explosives
standards during fiscal years 1991- i 993.

Conclusion: The Phoenix Nort field offce enforcement personnel were generally familar
with the requirements of the eight explosives standards cited by the accident investigators as
non-contributory. However, some enforcement personnel were not aware tht §57.6302(b)
requires explosives to be protected from impact when used to blast hangups in an ore pass.
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The review team concludes that the phrase "when taen to the blast site" is the cause of the
confusion exhbited by some of the inspectors interviewed.

Recommendation: The Administrator for Metal should clarify the scope of the application
of §57.6302(b).

ManageUßent

This section addresses Metal's accountability program reviews in the Rocky Mountain
District, and inspector notekeeping.

Accountabilty Program

Requirement: The MSHA Administrative Policy and Procedures Manual (voL. II, Chapter
900) sets fort requirements for the Agency's accountability program. The program is
designed to identify and correct potential problems in program management and control. The
requirements for the Metal accountabilty program at the time of the accident were contained
in MSHA Accountability Program Handbook (No. AR92-II-1), issued in September 1992".
This handbook provided procedures and guidance for the implementation of the progra.

The accountability program specified that Metal headquarters shall review at least two Metal
distrcts each operating year (Oy)9. It also required distrct managers to conduct an anual
accountabilty review of the distrct offces, and anual reviews of at least one-thd of the
field offces in each district.

The accountabilty program required the supervisor to conduct a quality control review
(QCR) of each inpector and specialist at least once during each 6-month period. The
supervisor was required to complete a Quality Control Review Report (MSHA Form CG
10,00-8) for each QCR. A copy of this form is included as appendix D. According to the
Accountabilty Handbook, the purpose of a QCR was to: evaluate the quality of enforcement
activities; determine whether the level of enforcement was appropriate for the compliance
behavior of the operator; and determine whether the activities were conducted and
documented in accordance with the applicable provisions of the Mine Act, its implementing
regulations, and MSHA policies and procedures. When conducting a QCR, the supervisor
was required to review a mandatory regular inspection of a mine. In the case of a specialist,
the supervisor was required to review an inspection or techncal investigation that included a
mine visit. In addition, the supervisor was required to accompany each inspector or

"Metal and Nonmetal Mine Safety and Health revised the accountabilty program in July
1993 (ARn-II-1 (2)). The requirements described in this report are those in effect prior to
July 1993.

"Te accountabilty program's operating year extends from July i to June 30.
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specialist during an inspection or investigation on at least one of the QCRs conducted each
year. During these accompanied activities, the supervisor was required to travel to a mine
with the employee for a minimum of 2 days. In the case of an accompanied activity at an
underground mine, the supervisor was required to spend suffcient time in the active
underground working areas of the mine to become familar with the condition of the mine.

Metal's accountabilty program required the rotation of mine assignments among inspectors at
least every thee years. The supervisors were required to maintain a list of mines assigned
to each field offce, identifying the inspectors assigned to each mine. The list was required
to cover a period of time sufficient to indicate whether inspectors were rotated as required.

Statement of Facts: On October 1, 1987, Metal implemented a thee-tiered accountability
program designed to identify and correct potential problems in program mangement and
control by determinng whether policies and procedures were implemented and followed.

The thee levels of review included: (1) supervisory level; (2) district level; and (3)
headquarters leveL.

In OY 1992, Metal's headquarers offce conducted a review of the Rocky Mountain Distrct
Offce from September 9 through September 20, 1991. Ths headquarters review identified
12 issues in thee program areas: Inspections (9 issues); Special Investigations (1); and
Records Management (2). None of these issues was considered significant and all were
corrected. Metal headquarers did not conduct a review of the Rocky Mountan
District Offce during OY 1993.

In OY 1992, the Rocky Mountain District conducted accountability reviews of the Green
River, Salt Lae City, and Phoenix field offceslO and the District office in Denver. The
reviews identified 29 issues in five program areas: Supervisory Evaluations (5 issues);
Health and Safety Conferences (11); Education and Training (5); Accident Investigations and
Chargeability (4); and Par 50 Audits (4). None of these issues was considered significant
and all issues were reported as resolved.

The District review of the Phoeni field offce for OY 1992 was conducte from October 21
though October 24, 1991. Fourteen of the 29 issues identified durg the District reviews,

"'Prior to August 1992, there were two Metal field offces in Arizona, one in Tucson and
one in Mesa. In August 1992, the Tucson field office was closed and the employees were
transferred to the Mesa Field Offce. In April 1993, the Mesa Office was divided into two field
offices, designated Phoenix Nort and Phoenix South. The mines previously assigned to the
Tucson offce were assigned to the Phoenix South Field Office and the mines previously assigned
to the Mesa Field Offce were assigned to the Phoenix Nort Field Office. From March 1990
to April 1993, the Phoeni Nort field office supervisor was responsible for supervising the
employees in both field offces.
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were found in the Phoenix field office. Issues were identified in thee program areas:
Supervisory Evaluations (4 issues); Health and Safety Conferences (7); and Education and
Trainig (3). The Accountabilty Program Issue Sheets (MSHA Form CG 10,00-1) listed
proposed completion dates for seven of the issues. The dates on which these seven issues
were actually corrected were not recorded. Six of the 14 issues were shown as being
corrected on the date the issue sheets were signed by the supervisor. At that time, corrective
actions had not been taen but the issues were deemed corrected based on commitments by
the supervisor that he would ensure that applicable policies and procedures would be
followed in the future. The one remaining issue indicated that corrective action was
implemented prior to the date the issue sheet was signed by the reviewer and the supervisor.

In OY 1993, the Rocky Mountain District conducted accountability reviews of the Rapid
City, Topeka, Helena, Green River, Salt Lae City, and Phoenix field offces and the
District offce. The reviews identified 40 issues in five program areas: Inspections (22

issues); Special Investigations (6); Mine File (i); Inspection of Mine Rescue Stations (7); and
Internl Safety (4). All issues were reported as resolved. None of the identified issues was

considered significant.

The Distrct review of the Phoenix field offce was conducted from December 7 though
December 11, 1992. Of the 40 issues identified during the District reviews, ii were found
in the Phoenix field offce. Each of the 11 issues identified in the Phoeni field offce were
in the Meta Inspections program area. The Accountability Program Issue Sheets for each of
the 11 issues indicated tht all 11 issues were resolved on December 10, 1992, the same date
tht the issue sheets were signed by the reviewer and the inspection supervisor. These issues

were deemed to have been corrected based on statements by the supervisor that he would
take future corrective actions. The supervisor stated that he followed the recommended
corrective actions identified on each issue sheet, but did not document these actions. He
stated that the issues were resolved though verbal instructions to the inspectors. On one
issue sheet the supervisor indicated that, to correct the identified deficiency, he would
implement a computer program to track the required inormation. During his interview with
the internl review team, he stated that this tracking system had not been implemented at the
field offce nor did he recall any agreement to implement such a system.

The intern review team identified deficiencies in inpection notes". The inspection
supervisor's quality control review report for OY 1992 previously identified similar
deficiencies. In addition, comparable notekeeping deficiencies were identified durig the

Distrct review of the Phoenix field office in December 1992.

The inspection supervisor for the Phoeni Nort field offce stated that when conducting a
QCR he independently reviewed the inpection report, including inspection notes and

"This subject is discussed In detail in the section of this report entitled "Inspector

Notekeeping. "
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citations and orders, and verbally informed the inspector of any deficiencies. The supervisor
stated that he did not discuss the various aspects of the inspection with each inpector. The
supervisor also stated that he did not always provide the inspectors with a copy of the QCR
report. Some of the inspectors interviewed by the internl review team were not familiar
with the term "Quality Control Review."

In his OY 1992 QCR report, the Phoenix field offce supervisor indicated that, in all
instances, the mines were inpected in their entirety. The supervisor stated that he makes
this determination based on a review of the inspection notes and his personal knowledge of
the mine. He also stated that he does not normally use any type of mine map when makg
these determinations. Prior to the accident, he had not traveled underground at the Magma
Mine since it was assigned to him in 1990. Some inspectors stated that prior to examinig
each level of the Magma Mine they reviewed the evacuation and escapeway maps which are
required to be posted in various locations at each underground mine. The mine evacuation
and escapeway maps do not include all areas of the mine required to be inpected.
Consequently, the inspectors stated that during inpections of the Magma Mine, they
compared the areas they inspected to updated maps kept in the mine offce to ense that all

areas were inspected on each leveL. These maps show all active and projected mining aras.

The internl review team was unable to determine if the Magma Mine was inspected in its
entirety by using inspection notes and evacuation maps exclusively. It was necessary for the
review team to compare inspection notes with both evacuation maps and company production
maps to determine the areas of the Magma Mine inspected.

In OY 1992, there were nie inpectors and one trainng specialist under the supervision of
the Phoenix field offce supervisor. One of the inspectors was fatally injured in
January 1992. At the beginng of OY 1993, there were nine inspectors, one training
specialist, two inpector trainees, and one clerical employee under the supervision of the
Phoenix supervisor. Four inspectors retired early tht year, after which one inpector
tranferrd into the field offce and thee additiona inspector trainees were hired. When the

field offce was split into two offices in April 1993, there were six inpectors, one trainig
specialist, two clerical employees and five inspector trainees.

In the first half of OY 1992, the inspection supervisor conducted seven of the ten required
QCRs. The supervisor did not conduct QCRs for two of the inspectors and the training
specialist. In the second half of OY 1992, the supervisor conducted seven of the nine
required QCRs. The supervisor did not conduct QCRs for one inspector and the training
specialist. During OY 1992, the inspection supervisor travelled with six of the nie
employees with whom he was required to travel. He did not accompany two of the
inspectors durig regular inspections nor did he accompany the trainng specialist on any

activities.

In the first half of OY 1993, the Phoeni inpection supervisor was required to conduct
QCRs for five inspectors and one training spcialist. A second insection supervisor was
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assigned to the Phoenix field offce, Phoenix South, when the offce was divided in
April 1993. Consequently, in the second half of OY 1993, the Phoenix North field offce
supervisor was required to conduct QCRs for three inspectors and one training specialist.
The Phoenix Nort field offce supervisor did not conduct any QCRs in OY 1993.

The inspection supervisor accompanied four of the five inspectors on regular inspections in
OY 1993. He did not accompany the trainng specialist during any activities. The
supervisor spent 1 day or less on-site with thee of the four inspectors with whom he
travelled. Two of these accompanied activities were at the Magma Mine and the Magma
Mil. These two accompanied activities occurred on April 21, 1993, when the supervisor
attended the regular inspection closeout conferences. The supervisor spent 2 on-site hours at
each closeout conference. The supervisor did not travel underground during the
accompanied activity at the Magma Mine.

The supervisor stated that the number of employees he supervised made it difficult for him to
conduct the required number of QCRs and travel with each inspector or specialist a minimum
of two days each year.

The supervisor stated he had not maintained a list of the mine assignments to indicate that the
inspectors were rotated at the required intervals. However, he stated that he tried to rotate
50 percent of the mine assignments each year. A review of the mine assignments at the
Magma Mine for FY 1991 through 1993 revealed that the inspectors were rotated as
required.

Concluson: The following deficiencies were identified in the District's accountability
program:

1. Some of the issues identified during the District accountability reviews were
shown as being resolved prior to corrective actions being taen.

2. There was no documentation to show the actions taken to correct some
deficiencies identified during District accountability reviews.

3. The agreement to develop an automated tracking system to resolve an issue
identified during a District accountability review was not implemented.

4. The supervisor did not always discuss the QCRs he conducted with the inspector

and he did not always provide a copy of the QCR report to the insctors.

5. The manner in which the supervisor conducted QCRs did not enable him to
ascertin whether mines were inspected in their entirety.

6. The inction supervisor did not conduct the required number of QCRs during

OY 1992 and 1993.
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7. The supervisor did not accompany each inspector or the trainig specialist the
required minium of 2 days each year and did not travel underground during his
accompanied visit to the Magma Mine.

8. The inspection supervisor did not maintain a list of mine assignments to indicate
when inspectors were rotated.

Corrective Action Taken: In a memorandum to the supervisor of the Phoenix Nort field
offce, dated January 3, 1994, the Rocky Mountain District Manager instructed the
supervisor to address the status of each issue raised during the District's accountability
review of the Phoeni field office in operating year 1993. The supervisor inormed the
District Manager, in a memorandum dated Januar 10, 1994, that each issue identified
during the 1993 accountabilty review had been corrected. The memorandum documented
the actions taken to correct each issue.

In a Januar 19, 1994, memorandum to all distrct managers, assistant distrct mangers and
field offce supervisors, the Adminstrator reminded field offce supervisors of the
requirement and importnce of conducting quality control reviews of a major field activity.
The Adminstrator directed attention to the requirements for: the major field activity to be a
regular inpection; a QCR of every inpector each 6-month period; a QCR of an
accompanied activity each 12-month period; and the importnce of the documentation for
each QCR. The Administrator also cited the requirement that supervisors submit annual
QCR sumary report to the assistant district mangers. He also reminded the distrct and
assistant district mangers of their responsibly to ensre that QCRs are conducted as
describe in the QCR procedures handbook.

The Rocky Mountain District Manager held a meeting with all inspection supervisors in
March 1994 at which he discussed a number of issues related to the accountability program.
Instructions regarding the accountabilty program are also contained in a follow-up
memorandum dated March 31, 1994 in which the District Manger:

instrcted the inection supervisors to thoroughly review the documentation for every

insection to determine tht each mine is inspected in its entirety and to take
corrective action when it is determned that a mine is not inpeted in its entirety;

reminded the field offce supervisors of their responsibilities regarding QCRs;

instrcted appropriate personnel that issues identified during District accountability
reviews are not to be resolved until the accepted corrective actions have been
completed and documented; and

instrcted the supervisors to discuss all identified accomplishments and deficiencies
with the inpectors during each QCR.
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On July 1, 1994, the assistant district manager issued a memorandum to all Rocky Mountain
District field offce supervisors re-emphasizing existing MSHA policy that supervisors must
maintain a list of mines and the names of the persons assigned to conduct inspections at each
mine. The assistant district manager stated that the list must cover a suffcient period of time
to show that mine assignments are rotated at least every 3 years. The assistant district
manager directed that each supervisor submit to the District office the method by which the
mine assignments wil be tracked.

Recommendation: The District Manager should follow-up on the effectiveness of the
actions taken to address the deficiencies identified in the District's accountability program.

Inspector Notekeeping

Requirements: The MSHA General Inspection Procedures Handbook, No. 89-IV-2,
(Chapter II, p. 22), requires that inspectors keep clear, concise, and factual notes during an

inspection or investigation. While the Inspection Procedures Handbook does not set fort
specific notekeeping requirements, the accountabilty program's Quality Control Review
Report lists specific items that must be recorded to document inspection activities. The
accountabilty program specified, in part, that the following information be recorded in the
inpection notes for each regular inspection.

The notes are to document all areas of the mine that are inspected.

The notes must document the inspector's review of company records at the mine, as
well as the number or percentage of each type of record reviewed.

Pre-inspection conference discussions are to be summarized.

The notes are to document the inspector's reasons for evaluation of gravity and
negligence for each citation or order issued.

The MSHA General Inspection Procedures Handbook (p. 21) also specifies that during each
regular inpection the inpector shall check records that the company is required to maintain.

The Program Policy Manual (voL. I p. 17) requires that the inspectors' notes contain all facts
relevant to the inspectors' "Significant and Substantial" (S&S) evaluations. Statement of

Fact: With the exception of references to notekeeping in Metal's accountabilty progra, at

the time of the accident Metal had no written policies or procedures specific to notekeeping.
Enforcement personnel exhibited familiarity with the accountabilty program requirements for
documenting inspection activities.
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The review team examined the inspectors' notes taen during the first three regular
inspections in fiscal year 1993 and portions of the fourt inspection that occurrd though
August 10, 1993. Ths review disclosed the following deficiencies.

1. Some of the inspectors indicated durig the internl review that they insected
numerous areas of the Magma Mine that were not documented in the inpection
notesl2 .

2. The inspectors did not always document the factors considered in evaluating the
degree of negligence associated with each violation. Factors such as how long the
violation had existed and management's knowledge of the condition were not always
documented.

3. Notes did not always specify the factors considered when making an S&S
determination.

4. A summary of the discussions held during the pre-inpection conferences was not
always included in the inspection notes.

5. Inspection notes did not reference the citation/order numbers for several violations

cited during the second regular inpection in fiscal year 1993.

6. Inspectors did not always document their review of the records the mie operator
is required to maintain. The inspection notes did not always specify the number or
percentage of records reviewed.

During interviews, the inspectors stated they normally document in the inspection notes their
review of the records operators are required to maintain. They furter stated they identify
the records they reviewed on the General Inspection Note Summary form. This form lists
sixteen types of records the company is required to maintain and the inspectors submit these
forms with each regular inspection report. The General Inspection Note Summar forms for
the first thee inspections of the Magma Mine in fiscal year 1993 indicated that the inspectors
reviewed all sixteen records at the Magma Mine. A majority of the time, the insectors did
not document these reviews in the inspection notes. Additionally, inpectors stated they did
not review workplace examintion records in FY 1993 even though they indicated they
conducted these reviews on the summar forms.

Table K shows the records the inpectors are required to review at the Magma Mine during
each regular inspection and indicates whether these reviews were documented in the
inspection notes.

l2This subject is discussed in more detail in this report under the section entitled "103(a)

Mandatory Inspections."
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Table K - Record Review Documentation
Magma Mine - First Three Regular Inspections - Fiscal Year 1993

Yes signifies reviews documented in notes.
No signifies the reviews were not documented.

Company Records 1st 2nd 3rd
Qtr Qtr Qtr

Accident and Employment (Par 50) No No Yes

Trainng (Part 48) Yes Yes Yes

Electrcal Resistance (§57. 12028) No No Yes

Workplace Examinations (§57.18002) No No No

Equipment Defects (§57.14loo) No Yes Yes

Emergency Medical Arangements (§57.18014) No No No

Rock Bolt Tests (§57.3203) No Yes No

Escape and Evacuation plans/maps (§57.l1053) Yes Yes Yes

Self-rescuer/Mine Emergency Trainng (§57.18028) No No Yes

Self-rescuer maintenance records (§57. 15030) No No Yes

Mine Rescue (Part 49) Yes Yes Yes

Fan Maintenance (§57.8525) No No No
Wire Rope Examinations (§57.l9023) Yes Yes Yes

Hoist Operator Physicals (§57.19057) Yes No Yes

Shaft Inspections (§57. 19120) No No No

Hoist Equipment Maintenance (§57.l9121) Yes Yes Yes

Although the insectors did not document the review of all records in their inspection notes,
they indicated that, with the exception of workplace examination records, all required records
were reviewed.

In October 1992, MSHA established a task force comprised of representatives from both
labor and management to develop improved inspection notetang procedures. The task force

developed revised notetang procedures as well as new forms for documenting inspections
and investigations. On November 17, 1993 the Administrator implemented the new
inspection notetaking procedures and forms.

Conclusion: MSHA's notetaing procedures for Metal and Nonmetal enforcement personnel
were too general and did not provide specific guidance as to what should be documented in
inspection notes. There were many instances where the inspection notes did not contain all
of the information required by MSHA policy and procedures.
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There were discrepancies between inspection notes and the General Inspection Note Summary
forms completed for inspections of the Magma Mine. The inspectors did not review the
Magma Mine's workplace examintion records in fiscal year 1993, while the General
Inspection Note Sumary forms for these inspections indicate the inspectors reviewed the
workplace examination records.

Corrective Action Taken: The current notetaing procedures provide more specificity
regarding the items to document in field notes. All Metal and Nonmetal enforcement
personnel have been trained in these new notetang procedures. The Phoenix field offce
inpectors received ths training on October 4, 1993.

The Distrct's General Inspection Note Summary form was replaced by an MSHA form
(4oo-49B) which is par of the new notetag format. During refresher traing on

notetaing procedures in January 1994, the importce of accurate notetang was stressed to
enforcement personnel in the Phoenix field offces.

Recommendation: None.
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The Office of Program Policy Evaluation has completed its review of MSHA's actions at the
Magma Mine and the findings of the review are included in ths report.
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A/~~~
Michael E. Turner
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Director, Offce of
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ssistant Secretary
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Assistant Distrct Manager
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Appendix A - Persons Interviewed

Rocky Mountain District Personnell3

Rodric M. Breland, District Manager

Jake H. DeHerrera, Assistant District Manager

Lawrence E. Nelson, Supervisory Mine Safety and Health Inspector

Clarence E. Ellis, Mine Safety and Health Inspector

David D. Estrada, Mine Safety and Health Inspector

James E. Eubanks, Mine Safety and Health Inspector

Pete P. Herrra, Mine Safety and Health Inspector

Andrew E. Lowe, Mine Safety and Health Inspector

Hilario Palacios, Mine Safety and Health Inspector

Juaquin G. Sepulveda, Mine Safety and Health Inspector

Stanley A. Waggoner, Education and Training Specialist

Robert Koenig, Mine Safety and Health Specialist

Other Metal District Personnel

Michael Music, Supervisory Mine Safety and Health Inspector

Headquarters Personnel

Patricia Silvey, Director, Office of Stadards, Regulations and Variances

Richard Zeutenhorst, Deputy Director, Office of Standards, Regulations and Variances

Helen Caraway, Regulations, Policy and Review Specialist

l3The review team did not interview one of the Phoeni Nort inspectors. Mr. Benito

Orozco was unavailable due to medical problems. Mr. Orozco conducted a portion of the first
quarterly inspection of the Magma Mine in fiscal year 1993.
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Douglas Altizer, Chief, Division of Policy and Program Coordintion

Thomas MacLeod, Trainng Specialist, Offce of Educational Policy and Development

David Park, Chief, Safety Division, Metal and Nonmeta Mine Safety and Health

Margie Zalesak, Chief, Health Division, Metal and Nonmetal Mine Safety and Health
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Appendix B - Chronology of August 1993 Inspection

A regular inspection of the Magma Mine was ongoing at the time of the accident. The
following chronology, based on a review of inspection notes and interviews with the
inspectors, covers the inpectors' activities at the mine between August 2 and August 10.

Monday, August 2

The primary inspector conducted a pre-inspection conference with mine management and
reviewed various records the operator is required to maintain. The inspector asked to
examine the register of independent contractors. The operator informed him that there was
no register as there was only one contractor, Dynatec on mine property. The inspector
issued a section 104(a) citation to the mine operator for failure to make a copy of an accident
report available to MSHA, a violation of §50.40.

Tuesday, August 3

The primary inspector started the underground inspection while the other inspector started the
inspection of the Magma MilL. The primar inspector examined portions of the surface areas
and facilties then proceeded underground. The inspector travelled to the 2550 elevation and
examined No.3 Shaft and No.5 Shaft then travelled to the 81 Winze on the 300 LeveL. He
returned to the 500 Level where he encountered an independent contractor, CDK Contracting
Co. The inspector did not cite the operator for failure to maintain the register of independent
contractors. The inpector issued two section 104(a) non-S&S citations to CDK Contracting

Co. -- one for failure to ground a portble generator (§56.l2025), the second for failure to
provide a cover for a 110 volt receptacle (§56.l2032).

Wednesday, August 4

The inspector examined production areas off the 3400 Level including the 3420 Stope, the
Nos. i and 3 crosscuts and the associated ore passes (l-C and 6-C). He inspected the 3200
Level shaft station and hoist room and, on the 3500 Level, the No.9 Shaft Station, battery
charging station, electrical substation and the nort country exploration drift. The inspector
observed no violations that day. The second inspector completed his inspection of the mil
on August 4.

Thursday, August 5

The second inspector joined the primar inspector in the underground inspection. The
primary inspector examined the 3700 Level east and west belt conveyors, the battery
charging station, load haul dump (LHD) repair shop, and diesel storage area. He examined
the ramp between the 3700 Level and 3690 elevation and, on the 3690 elevation, the 7C ore
pass, and all production stopes. He examined the ramp between the 3700 Level and 3733
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elevation and the stopes at the 3733 elevation. He travelled the ramp from the 3733
elevation to. the 3763 Level, where he examined the grizzly and dump station for the 865 ore
pass. This was the inspector's first observation of the 865 raise.

The second inspector examined the 81 Wine ore pass and travelled to the 3465-C stope. He
then continued to the 3600 Level loadout, inspecting the loadout area, the electrical
substation, and the 3590-south crosscut. He examined the 3572-C stope after which he
inspected the 3600 Level storage ara, No.2 crosscut, and the 3633 stope. He travelled the
ramp from the 3600 Level to the 3700 Level and inpected the electrical substation, then
rode the No.9 Shaft cage to the 3600 Level, inspecti the No.9 Shaft Station. Neither

inspector observed any violations tht day.

Friday August 6 - Sunday, August 8

No inspection activity.

Monday, August 9

The inspectors conducted a closeout conferenc for the Magma Mil inspection then
continued the inspection of the Magma Mine by examining the hoisting facilties at the No.3
shaft. There were no violations observed that day.

Tuesday, August 10

The priary inspector examined the 81 Winz hoisting facilties on the 300 LeveL. He then
returned to the surface and examined the muck an service hoist facilities at No.9 Shaft.
The second inspector examned the No.9 Shaft stations on the 3900, 400, and 4100 Levels.
While examg the shaft station on the 3900 Level he also inpected the refuge chaber.
The inspectors observed no violations. The inpectors left mine propert at approxiately
3:30 p.m. The accident occurred at 9:45 p.m. that night and the inspectors returned to the
mine at 2:55 a.m.
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Appendix C - Magma Violations Cited - Regular Inspections

First Quarer Fiscal Year 1993

Section of 30 CFR Remarks
41.13 Magma offcials failed to notify MSHA of changes tht had occurred in

the Legal Identity Report within the required time.

57.420l(a)(1) The tag on the fire extinguisher located at the No.9 Shaft Syntron
conveyor, 4 i 00 Level, did not reflect a monthly inspection.

48.5(a) (yacated) The General Manager had been employed at the Magma Mine for at

least 6 months and had not received the required underground training.

57.6160(b)(3) Deteriorated explosives were observed at the 4000 Level No.9 entry
drift.

57.4101 The portble diesel fuel and oil storage truck parked at the No.9 Shaft,
3800 Level was not provided with a sign prohibiting smoking or open
flames.

57.3200 Loose ground was observed at the air lock turn-out drift on the 3800
LeveL.

57.4l04(a) Hydraulic oil was permitted to accumulate on the floor of the tool room

and outer area of the muck hoist.

57.11012 Openings on both sides of the shaker feeder for the west side Syntron
belt conveyor located on the 3700 Level were not covered or provided
with barriers to prevent a person from falling through the openings.

57. 14107(a) The V-belt drive and solid drive wheels of the west side Syntron belt
conveyor on the 3700 Level were not guarded.

57.11012 Opnings on both sides of the shaker feeder for the east side Syntron
belt conveyor on the 3700 Level were not provided with covers or
barriers to prevent a person from fallng through openings.

57. 14107(a) The V-belt drive for the feeder shaker for the east side Syntron belt
conveyor on the 3700 Level was not guarded.

57.16001 Timbers were stacked too high and too close to the track at the #8
crosscut on the 3500 LeveL.

58



57.20l(a)(I)

57.20011

57. 14107(a)

57.ioo(b)

Section of 30 CPR

57.12032 (vacated)

57.1200

57.12008

57.13021

57. 11012(vacated) 
14

57. 14107(a)
(vacated)

There was no record of monthy inspection for the fire extinguisher on
the front end loader #6 observed operating on the 3000 LeveL.

Signs prohibiting smokig and open flames were not posted at the 500
locomotive service shop where batteries were being stored.

The chain and sprocket for the #3 hoist headframe was not guarded.

A sign was not posted to warn persons that combustibles were stored in
the No.9 warehouse.

Second Quarer Fiscal Year 1993

Remarks

The cover for the 480-volt electrical box could not be kept in place.
The box was located at the electrical panel on the 300 Level substation
by NO.9 Shaft.

The inlation was broken on the power conductor providing power to

the portble fan used in cooling the drive motor of the booster pump at
#3 shaft on the 2800 LeveL.

The 110-volt electrical conductor for the signal system on the 500
Level at the #5 shaft was pulled loose from the restraining clamp and
bushing.

A safety device (chain) was not provided to prevent whipping action in
the event that the high pressure hose on the air saw that was being used
on 3633 4 C stope was accidently uncoupled.

An openig on the Norteast side of the ore loading platform
above the 500 Level was not provided with a barrer to prevent a

person from falling though.

The shaft coupling on the driye motor for the portble cement
hopper was not guarded. The hopper was observed at the port

entrance of the #5 shaft.

14A section 104(b) order that was issued subsequently to the section 104(a) citation was also

vacated.
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56. 14101(a)(3)

57.12025

57.420l(a)(I)

57.12025

57.16005

57.201 (a)(I)

56.14107

57.201(a)(I)

57.3203(a)(1)
(vacated)

57.16005

57.4101

57.16005

The parking brake on the 600 series Chevrolet flat bed truck used for
transporting explosives was not being maintained in a functional
condition.

A ground was not provided on the ll O-volt electrical outlet for the
toilet facility at the portal entrance to #5 shaft.

There was no record of inspection for the fire extinguisher that was
provided outside the old paint and oil storage building.

A ground was not provided on the ll O-volt electrical outlet located by
the grease pit at the welding and repair shop.

Several unsecured acetylene cylinders were observed at the warehouse
storage area.

There was no record of inspection for the fire extinguisher provided for
the load, haul, dump, loader #5ll, parked by NO.9 Shaft.

The V -belt drive and wheels of the transfer unit pump on the #2 air
compressor were not guarded.

The fire extinguisher located at the 3500 Level battery charging station
had no record of inspection.

Tests were not conducted to show that rock bolting was effective in
supporting ground at the second south vein, east and west headings.

The acetylene and oxygen compressed gas cylinders in the underground
shop lunch room on the 3700 Level were not secured.

The portble diesel fuel and oil storage trck parked on the 3800 Level
at NO.9 Shaft was not provided with a sign prohibiting smoking or
open flames.

The compressed gas cylinders at the No.9 Shaft hoist station on the
4100 Level were not secured.

57.12032 (vacated) The cover on the 110 volt junction box behind the hoist shaft on the
4100 Level was unsecured.

57.12032 The 11O-volt electrical circuit at the terminal strip on the telephone
signal horn had exposed conductors. The horn was located at the
No.9 Shaft sub-station on the 500 LeveL.
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57.13021 Safety chains or whipchecks were not being used by employees
operating a pneumatic drill at No.9 Shaft Station on the 500 LeveL.

57.13021 Safety chain or whipchecks were not being used by employees while

operating a pneumatic chainaw in the 3633 4C paneL.

57.4502(c) Signs prohibiting smoking or open flames were not posted at the battry

charging station at the No. 9 Shaft Station on the 3700 LeveL.

57.4502(c) Signs prohibiting smokig or open flames were not posted at the battry
charging station at the No.9 Shaft Station on the 3800 LeveL.

Third Quarer Fiscal Year 1993

Section of 30 CFR Remarks
57.12034 Two 1l0-volt lights located in the work station in the compressor

building were not guarded to protect a person frOm being shocked or
burned.

57.12018 The electrcal circuit breakers in the warehouse were not labeled.

57.12025 The electrcal grounding prong was missing on the fan located in the
welding area in the LHD underground shop on the 3700 LeveL.

57.12034 The heatig elements of the 220-volt electric heater in the car knocker
shed on the 500 Level were not guarded.

57.12025 A 110-volt electrical receptacle located at the car knocker shed in the
500 Level yard had an open grounding circuit.

57.3200 Loose, unconsolidated material had not been removed from the ribs at
the 3633 stope.

57.3360 Ground supports used in the 41 and 45 Nort panels of the 3633 stope
were not adequate.

Fourh Quarer Fiscal Year 1993 through August 10

Section of 30 CPR Remarks
50.40 The operator failed to submit a MSHA form 7001, accident and

injury report for an accident that occurred on May 6, 1993.
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Appendi D - Quality Control Review Form

Accuntability Program
Quality Control Review Report

U.S. Department of Labor
Mine Safety and Health Administration

~

Metal & Nonmetal Regular Inspetion

Suprvisor: Date of Review:

Inspector/Special ist: Mine Name:

Event Nlnr: Mine 1.0.:

1. Review of mine files, managemnt information system (HIS) reports, accident
reports, etc., prior to inspection (see Suprvisor's Guide).

a. Did field notes documnt the review? Yes No .
b. Was documntation specific to what was reviewed? Yes No .

Coints:

2. Pre-Inspection conference and inspection participation.

a. Was a pre-inspection conference conucted? Yes No .
b. I f condcted,

1) Were participants, including miners representatives, documnted? Yes No .
2) Were conference discussions sumrized? Yes No .

c. Was a miners representative given opprtunity to accomany on
i "speet ion? Yes No .

d. Were all accomanying participants documnted in field notes? Yes No .
Coits:

3. Review of required records, maps, plans, and logs as well as those items
reqired to be posted on the mine bulletin board (see Supervisor'S Guide).

8. Did field notes documnt that records, plans, maps, logs, and postings
were revi ewed for coml i ance as appropri ate? Yes No .

b. Did documntation include Ilhow manyll were reviewed of each type

(training records, accident reports, etc.)? Yes No .
Coonts:

* Requires an explanation. 62



Accuntability Program
Quality Control Review Report

U.S. Departent of Labor
Mine Safety and Health Administration

~
4. Inspetion of entire mine (see Supervisor's Guide).

a. Did field notes identify specific areas inspeted (primary crusher
bui lding, 4250 stope, etc.)1 Yes No .

b. Did notes reflect that entire mine was inspected? Yes No .

c. Did inspector verbally indicate som areas were inspected that were
not documnted, or that som areas were not inspected? Yes '* No

Coonts:

5. Observation of mine conditions and work practices (see Suprvisor'S Guide).

a. Did notes documnt mine conditions and work practices observed,
including areas where citations were not issued? Yes No .

b. Yere notes clear and comlete, and did they reflect the conditions
and/or practices in the mine? Yes No .

Coonts:

6. 'Consistency of citations/orders and enforcemnt level based on pol icy,
procedure, and note content.

a. Were citations/orders issued, moified. or terminated according to

policy (PPM and 1&1 Manual)? Yes No .
b. Did citations/orders documnt the hazard. violation, and exposure? Yes No .

c. Was proper enforcemnt level ¡107(a), 104(d), 104(bll used, based

on documntation and review? Yes No .

d. Was 5 & 5 determined according to policy (PPM 89-1-3 and Draft
Updates to PPM Parts 41. 45, 50, and 100)? Yes No .

e. Were reasons for evaluation of gravity and negligence documnted
in the notes? Yes No .

f. Were Special Assessment Review forms comleted according to pol icy? Yes No .

g. Were Possible Knowing/Willful Violation Review forms comleted
according to pol icy? Yes No .

h. Were conditions describe on citations/orders and, where appl icable,
on Special Assessment Review and Possible Knowing/Willful Violation

Review forms documnted in the field notes? Yes No .

Coints:
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Accountabilty Program
Quality Control Review Report

U.S. Department of Labor
Mine Safety and Health Administration

~
7. Health samles and tests (see Supervisor's Guide).

8. Was samling conducted according to policy? Yes No .
b. Did health field notes documnt samling procedure and observations? Yes No .
c. Were PEDS/ASOS properly prepared? Yes No .

Corts:

8. Close-Out conference with representatives of miners and comany.

a. Was a close-out conference conducted? Yes No .
b. If condcted, was attendance documnted on the Conference Worksheet? Yes No .
c. Were discussions on citations and orders documnted and comnts

si.ri zed? Yes No .
d. Was notification of party rights and rights to conference documnted? Yes No .

connts:

9. Indicate dateCs) last accomnied this inspector or special 1St on an
inspection.

10. Corrective Actions:

* Requires an explanation. 64



Accuntability Program
Quality Control Review Report

U.S. Departent of Labor
Mine Safety and Health Administrtion

~
11. Accoml ishments:

Suprvisor's Signature: Date:

BY SIGNING THIS FOR YOU ARE INDICATING THT YOU HAVE REVIEWD AlL APPRDPRIATE NOTES. INSPECTIDN REPORTS. CITATIDNS AND
DRDERS. CDNFERENCE WORK SHEETS. AND ANY DTHER WO PRODUCTS THT MAY BE PERTINENT TD THE ENFORCEMENT ACTIVITY BEING
REVIEWD. AND THT YOU HAVE DEBRIEFED THE INSPECTDR OR SPECIALIST ON THE ACTIVITY BEING REVIEWD.

Second level Review Signature: Date:

BY SIGNING THIS FOR YOU ARE INDICATING THT THtS QUAlITY CONTROL REVIEW WAS PROPERLY CONDCTED AN DOUMENTD BY THE
SUPERVISOR.

* Requires an explanation. 65



Appendix E - Meta and Nonmta's Response

u. S. Department of Labor Mine Safety and Health Administration

4015 Wilson Boulevrd
Arlington. Virginia 22203-1984

Septemer 16, 1994

MEMORAUM FOR J. DAVITT McATEER

FROM: VERNON R. GOMEZ /.I iJ ~Adinistrator for vr~.
Metal and Nonmetal

SUBJECT: Metal and Nonmetal Mine Safety and Health
Management Initiatives

This is in response to your August 10 memorandum concerning the
recommendations of the Inter.al Review of MSHA' B Actions at Magm
Copper Company's Magm Mine. You requested that Metal and
Nonmetal Mine Safety and Health develop a plan for the Rocky
Mountain District and the National Office which would address the
Review team's findings.

This memorandum broadly outlines initiatives which respond to
those recommendations and which will help to improve comliance
with health and safety standards, a goal central to the Agency's
purpose of protecting the lives and well-being of miners. An
attachment lists each of the Review team's recommendations, an
action plan, and the status of each element of the plan. Because
certain elements will require some time to implement, I will
update you quarterly concerning their progress.

As noted in the Report of Internal Review, many issues identified
by the Review Team have- already been corrected by Metal and
Nonmetal Mine Safety and Health and the Rocky Mountain District.
This memorandum and its attachment include only the
recommendations which were not fully resolved as of August 10.

Metal and Nonmetal exained its national program in light of the
Report and formulated a broad-based course of corrective action.
The objective of the plan is greater industry compliance with an
attendant improvement in the safety and health protection
afforded miners. To that end, we will re-educate field office
supervisors in the full range of enforcement tools available,
revise and clarify existing policies and procedures, and reassert
our commitment to appropriate levels of enforcement. We will
emphasize management oversight, establishing national monitoring
and audit program for internal evaluation, and provide foru
for open dialogue with the mining industry. Following is a
sumry of Metal and Nonmetal's approach to achieving these
objectives.

66



National Supervisor Conference
Managers, supervisors and inspectors will read the Internal
Review Report as soon as it becomes available and discuss it in
staff meetings. A National Supervisors' Conference scheduled for
Novemer will address each recommendation in the Report. The
findings described in .the Report will be assessed in relation to
each field office.

The Conference will also provide classroom training for
consistent enforcement, identification of recurring violations,
matching the level of enforcement with the level of the
compliance problem, and the historical relationship between firm
enforcement and reduced inj uries and illnesses. To continue this
education process, supervisors will be trained anually
thereafter in subj ects selected by the District Managers Council.

Enforcement Informtion Coordinator
A collateral duty of Enforcément Coordinator will be established
for Assistant District Managers in each District. The
Coordinator will produce a quarterly report to the District
Manager on enforcement trends in the District. This report will
be organized by field office and include data on enforcement
actions taken. The report will also include basic injury and
illness experience, such as Non-Fatal Days Lost, for each field
office. This data collection will be used to enhnce our focus
on compliance and injury trends and to measure our progress. The
District Maager will report the informtion quarterly to the
Administrator. A National Report will then be prepared for
dissemination and to the field.

Enforcement Audit Teams
An Enforcement Audit Team, reporting to the Administrator, will
be established to conduct inspections and help identify
enforcement issues. This is a new approach which will give the
Adinistrator's Office first hand knowledge of compliance in the
field. As currently envisioned, the team will be comprised of
field enforcement representatives from each district. A
coordinator function will be established as a collateral duty in
headquarters. A copy of the results of an audit will be given to
the Administrator with a copy also sent to the District Manager.
Regular audits will identify potential enforcement weaknesses,
produce prompt corrective action, and in the long term improve
safety and health conditions for miners.

Changes to Policy and Proposals for the Regulatory Agenda
Several significant policy revisions are being prepared which
will clarify compliance obligations for mine operators and
inspection responsibilities for enforcement personnel. These
include the following:

Examinations: Policy and inspection procedures for all Metal and
Nonmetal examination standards will be revised to specify the
thoroughness and documentation required for each examnation.
Metal and Nonmetal enforcement staff will be further instructed
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to evaluate compliance with exaination standards whenever safety
and health violations are found where examinations are required.
Violations of examination standards will be carefully considered
for "significant and substantial" and unwarrantable failure
determinations. These policies and instructions will enhance the
effectiveness of all Metal and Nonmetal exaination standards,
including working place exainations which were a subject of the
.Report of Internal Review.

Notice of Maior Construction: Pending future rulemking, new
policy will be issued requiring notification of the District
Manager when underground construction or other undertaking is
planned which will significantly change the mine ventilation
system. As a result, these projects will be reviewed in the
district office and, if necessary, additional inspection
attention will be given to them.

Health Samolinq: Specific ~nspection procedures will be issued
detailing the types of contaminants, occupations, locations, and
frequency of sampling that enforcement personnel will conduct.
This revised inspection policy will increase the accountability
of enforcement personnel, ensure better targeted health work, and
improved compliance at the mines.

Joint Health and Safety Conferences
Regional Industry-Labor-MSHA conferences will be conducted to
reaffirm working relationships and ensure continuing open
communication with the regulated community. These conferences
will be foru for fran discussions of enforcement issues,
communication of policy changes, and articulation of Agency
expectations for compliance. The conferences will also present
safety and health workshops on mine safety and heal th topics.
Particular attention will be given to conducting conferences in
locations which encourage participation by all memers of the
mining commnity, large and small operators, miners, and their
representatives.
I believe Metal and Nonmetal Mine Safety and Health's response to
the Internal Review Report's recommendations will augment our
program and strengthen it for the future. As noted above, I will
report to you periodically on the progress of these initiatives.
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I

RECOMMATIONS
I

RESPONSE
I

STATOS

I

1) Administrator should re-enforce the Interim:
need for all enforcement personnel to Managers instructed at 8/18/94
review mine files prior to inspections. meeting to ensure all inspectors

review mine files prior to
inspection. Completed
Permnent:
Procedure Instruction Letter (PIL)
issued: all inspectors will review
mine files prior to inspections. Completed

2) Administrator should establish Interim:
procedures which address how Managers instructed at 8/18/94
enforcement personnel conducting meeting to ensure inspectors observe
regular inspections should determine all phases of mining cycle that
whether safe work procedures are occur during inspection. Completed
followed during each portion of the Permnen t :
mining cycle. PIL issued directing inspectors to

observe all phases of mining cycle
that occur during inspection. Completed

3 ) Administrator should take steps to Interim:
require that when mine assignment are 1) Managers instructed at 8/18/94
rotated, enforcement personnel exchange meeting to ensure inspectors
relevant information on the mines exchange relevant mine informtion
assigned to them. when assignments are rotated. Completed

Permnen t :
PIL issued directing inspectors to
exchange relevant mine informtion
when assignments are rotated. PIL
outlined guidelines on types of
informtion to be exchanged. Completed



RECOMMA'lONS

4) In order to make the most efficient
use of personnel resources, the Rocky
Mountain District Manager should
instruct enforcement personnel that
journeymen inspectors should not
concurrently inspect the same areas of
a mine.

5) The Administrator should take the
action necessary to finalize the policy
regarding health sampling procedures
and train enforcement personnel in the
new procedures.

..o
6) The Administrator should consider
the need for requiring metal and
nonmetal mine operators to obtain
certifications by registered engineers
of plans for major construction
proj ects .

7) The Amfnistrator should also
consider the need for mine operators to
submit these plans to the appropriate
district manager so a determination can
be made as to whether additional
inspection activity is necessary.

RESPONSE

Permnen t:
Managers instructed at 8/18/94
meeting to ensure inspectors do not
concurrently inspector the same
areas of a mine except when training
or when a specialist is on- site for
atypical problem.

Interim:
Managers given draft of revised
policy at 8/18/94 meeting.
Perment:
1) New policy finalized by 10/1.
2) Supervisors receive training at
11/94 meeting. Local training held.

Interim:
1) Managers instructed at 8/18/94
meeting concerning draft policy
change in re 57.8520.
2) Program POlicy Letter (PPL)
informing mine operators that a
significant change to a mine
ventilation system is subj ect to
district notification.
3) Letters from managers will be
issued to inform operators that
ventilation plans be submitted
annually and when updated for review
by the districts.
Permnen t:
A regulation requiring certification
of maj or construction proj ects by a
registered, independent engineer and
review by districts will be proposed
for inclusion on MSli's regulatory
agenda.

STATUS

Completed

Completed
Scheduled
10/1/94
11/3/94

Completed

10/15/94

11/15/94

Scheduled
01/95
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RECOMMATIONS RESPONSE STATUS

8) The Administrator should consider Permnent:
providing specific guidance to MN will implement a major
enforcement personnel on the enforcement initiative: Initiate
consideration of continued norml National Supervisor's Conference 11/1-3/94
mining operations when evaluating the Enforcement Informtion Coordinator
reasonable likelihood of illness or Management Informtion Monitoring
inj ury . Enforcement Audit Team

9) The Administrator should take Permnen t :
measures to underscore the importance MN will implement a major
of exerting appropriate levels of enforcement initiative: Initiate
enforcement at all mining operations National Supervisor's Conference 11/1-3/94
with emphasis on the proper evaluation Enforcement Informtion Coordinator
of S&S and the appropriate use of Management Informtion Monitoring
section 104 (d) enforcement actions. Enforcement Audlt Team

Interim:
10) The Administrator should instruct Managers instructed at 8/18/94
enforcement personnel to determine meeting to ensure inspectors issue
compliance with 57.3401 when they citations for failure to conduct
encounter inadequate ground control. adequate exainations. Completed

Perment:
PIL will be issued directing
inspectors to ensure all
examinations and inspections are
adequate and appropriate citations

10/15/94are issued.

11) The Administrator should revoke the Permnent:
policy which allows operators to make PPL will be issued notifying
annual certifications that working operators of requirements for record
place examinations have been conducted of each examination. 10/15/94
and inform enforcement personnel that a
certification is required for each PIL will be issued concerning
examination. examinations. 10/15/94
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RECOMMATIONS RESPONSE STATUS

12) The Administrator should emphasize Interim:
that enforcement personnel shall review Managers instructed 8/18/94 meeting
certifications of work place to ensure inspectors review
examinations during each regular certifications of work place
inspection. exainations during each regular

inspection. Completed
Perment:
PIL will be issued concerning 10/15/94
exainations.

13 ) The Administrator should consider Interim:
revising the policy which prohibits Managers instructed at 8/18/94
enforcement personnel from challenging meeting to ensure inspectors
the operators' judgement when determine if persons conducting work
designating "competent persons." place examinations are qualified. Completed

Permnent:
PPL will be issued concerning
competence of examiners. 10/15/94

14) The Administrator should consider Permnent:
requiring that only certified persons A regulation requiring certification
perform working place examinations. of persons who conduct examinations

will be proposed for inclusion on Scheduled
MSHA's regulatory agenda. 01/95

15) The Administrator should clarify Permnent:
the scope of the application of The standard has been submitted to
57.6302 (b) . the Explosives Standards Development Proposed

Committee for possible revision of Rule
this standard. 11/94

16) The Rocky Mountain District Manager Permnen t :
should fOllow-up on the effectiveness Rocky Mountain District will report Scheduled
of the actions taken to address the follow-up on Accountability Program 01/01/95
deficiencies identified in the to the Administrator.
District's Accountability Program.
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INTRODUCTION

As a result of a multiple fatality accident at the Magma Mine (ID No. 02-00152), Magma
Copper Company, Superior, Arizona, the Mine Safety and Health Administration's, Denver
Safety and Health Technology Center's,Ground Support Division (GSD), was requested to
evaluate the design, construction, maintenance and geologic environment of the 865 Raise at
the Magma mine. This report is the engineering and geologic investigation of that accident.

The 865 Raise is a two compartment timber-framework constructed to transfer broken ore (muck)
between the 3636 level and the 4000 level of the Magma Mine. One compartment is a 6 ft x 8 ft
ore pass compartment, the other is a 6 ft x 6 ft manway compartment which served both as a
secondary escapeway off the 4000 level and as a ventilation conduit.

The raise is entirely within a sequence of horizontally layered (bedded), dacite, volcaniclastic
rocks which are characterized as hard, competent rocks. This layered, dactite rock mass is geo-
logically termed a "graben" or down-thrown fault block.

The construction of the Raise began on March 31, 1993. Portions of the raise were in service at
the time of the August 10, 1993, multi-fatility accident.

A. MINE HISTORY

The Magma Mine, an underground multi-level copper mine, is owned and operated by Magma
Copper Company, Superior Mining Division. The mine is located at Superior, Pinal County,
about 70 miles east of Phoenix, Arizona. At the time of the accident, it employed approximately
360 miners and worked three 8-hour shifts per day, 7 days a week.

The mine has five working shafts. Shaft Nos. 3, 5, and 9 are the main intake shafts, while Nos. 4
and 6 are the exhaust shafts. The No. 9 shaft is located approximately 8 miles east of the town of
Superior, Arizona, and is designated as the mine's main service shaft and primary escapeway.

The mine opened in the early 1900's and operated continuously until 1982. The mine was in a
stand-by mode between 1982 and 1985. In 1985 the operation was closed and the mine was al-
lowed to flood.

In 1988 Magma decided to reopen the mine. The No. 3 shaft, the No. 5 shaft, and the No.9
shaft were rehabilitated. The No.9 shaft extends to the skip loading pocket at the 4100 level.

After rehabilitation, production began using the underhand cut-and-fill method of mining. Decline
and incline ramps for trackless haulage were constructed to the stoping areas. The primary mining
area was between the 3400 level and the 3700 level. The 3800 level is presently the main haulage
level. These areas had been developed prior to the 1982 production shutdown.

B. MINING METHOD

Magma's limestone replacement ore bodies are currently being mined by an underhand cut-and-fill
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mining method refered to by Magma miners as slice- or drift-and-fill mining. In this method a
horizontalIO-ft by 1O-ftheading is driven across the width of a designated panel. After the panel
is mined,Dywidag rock bolts with a bearing plate and a nut attached at the top are placed on a 3-ft
by 3-ft pattern into short floor-holes in the drift to act as reinforcing rods for the sandfill. When
mining the cut underneath, wire mesh is attached on the bottom end of the bolts.

After mining, the cut drift is backfilled with a hydraulic slurry, about 7o-percent solids, consisting
of a cementatious mill sand. This mill sand is a very fine sand and is mixed with cement in 10 : 1
to 25 : 1 ratios. Parallel drifts are mined to complete a sublevel to the ore body limit.

Successive sublevels, slices of ore, are taken from the top of the ore body downward toward the
bottom. Each successive sublevel is offset toward the dip of the limestone beds.

The drifts and ramps developed outside the replacement ore bodies in the dacite graben are sup-
ported by 5-ft Split Sets, bearing plates and wire mesh. In large intersections, 1O-ft-Iong Dywidag
resin-anchored rock bolts are installed as additional "secondary ground support". Secondary
ground suppott is the suppon added by miners to control unstable ground. Secondary suppott
includes rock bolts, timbers, wire mesh, steel beams, etc. This supplements the primary suppott
provided by the opening and pillar configuration detennined in the original mine design.

Track haulage drifts are located on 400-ft intervals, the 3600 level and the 4000 level. Trackless
Load-Haul-Dump (LHD) equipment moves mined ore from the stopes to the dump stations of ore
transfer raises.

This report summarizes the technical aspects of the Mine Safety and Health Administration's
investigation of the accident. The report evaluates the structural design of the timber framework,
the blocking and backfilling procedures, and the operational practices as they were reported. Due
to the inaccessibility of the actual failure location, video camera reconnaissance was used to gain
after-accident information at the actual failure location. Independent engineering testing laborato-
ries were used to determine engineering parameters for timber, soil, sand and rock characteriza-
tion. The analysis of this information was used to determine the sequence of events, and the
probable cause of the catastrophic failure of the 865 Raise.

The technical investigators reviewed the engineering design, construction and attempted repairs to
the 865 Raise. They reviewed all engineering aspects of the 865 Raise to determine whether
current, prudent engineering practice was demonstrated. This current, prudent engineering prac-
tice would be the application of the principles of mathematics, chemistry, physics and other engi-
neering sciences to the design and construction of structures useful to man. In this application
intense training in the engineering sciences is mandatory, expanded by experience and practice of
these disciplines which always reflect prudent judgement to safeguard the safety, health and wel-
fare of the public.
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MAGMA'S 865 RAISE

The 865 Raise, a two-compartment, framed-timber structure was designed as a ground
support strocture to protect the ore pass and manway. It was designed for adverse ground
conditions described as "swelling ground". "SweUing ground" is defined as a rock mass
t1ult contains large amounts of clay minerals t1ultdefom readily. This type of ground wiN
squeeze excavated openings closed unless appropriate ground support is installed.

The 865 Raise design utilized experience gained primarily from Magma's attempt at boring the
895 Raise and driving an access drift on the 4000 level (Figure 1). Construction of the 895 Raise
was initiated in early 1992 by the American Mine Services Company. This raise was to be an 8-
ft-diameter raise bored from the 3700 level to the 4000 level in close proximity to the No.9 shaft.
A pilot hole was drilled from the 3700 level to the 4000 level. Then an 8-ft-diameter reamer bit
was attached at the 4000 raise station and back-reaming begun. At approximately 96 feet above
the 4000 level the reamed hole began to cave. Magma officials determined that adverse condi-
tions, described as "bad and running ground", had been encountered. After unsuccessfully trying
to free the reamer, a drift (reamer recovery drift) had to be

Figure 1



driven off the 4000 level to intersect and recover the reamer bit. Based on this unsuccessful
experience and two previously encountered adverse ground locations on the 4000 level, it was
determined that ground conditions would not allow for a bored raise to be established from this
level (Refer to Appendix A, 4000 level)

Magma therefore designed a new transfer raise to provide ore handling capability from the ore
extraction stopes to the 4000 level track haulage station. Magma also included a manway in this
transfer raise to provide a secondary escapeway off the 4000 level and to improve ventilation.
Ore would be dumped into this raise at three locations, the 3763 level, 3700 level and the 3636
level. The ore would then be loaded into rail cars using a Syntron vibratory feeder at the 4000
level loading station and hauled to the skip loading pocket at the No. 9 shaft.

To develop the 865 Raise, Magma formed the 865 Raise project team. It was comprised of
Magma personnel with varied expierences. Team representatives were drawn from the mines
operating groups and were expierienced in engineering, mine construction, production and mate-
rial handling. The 865 Raise project team provided Magma with the final design and construction
drawings for the 865 Raise.

This ground support, manway and ore transfer structure was designed as a series of framed
timber sets, each set consisting of six lO-in.-square posts, two ID-in.-square divider plates, two
pairs of lO-in.-square end plates and two pairs of two-piece IO-in.-square wall plates. (Figure 2)

co~~W-AlEN CO~EA~~ENT
Figure2 Timber Framework
The ore pass compartment was constructed with armored 6-in. by 8-in. timber cribs inserted
between the flanges of 8-in. by 3-in. steel channels welded together and nailed to the vertical
posts. These cribbing timbers were not fastened in place, but instead were stacked one on top
of another between the steel channel sections nailed to the posts. This concept was called the
"bird cage" by Magma. Ladder landings were installed in the manway compartment at each set
adjacent to an open timber slide. Three-in. by 12-in. lagging was installed between the posts and
the rock excavation to enclose the other three sides of the manway compartment. (Refer to Ap-
pendix B) IT- 2



The raise consists of 45 timber sets on 7-ft-4-in. centers numbered from the bottom up. The
manway compartment terminates just above the 3700 level. Each set of wall plates was desig-
nated as a "ring." (Dynatec's designation) Rings 1 and 2 are concreted in place just above the
4000 level Syntron feeder loading station and act as the only "bearing sets" for the entire raise
structure. "Bearing sets" are periodic side wall anchorages for a sholt framework (timber or
steel) created by using long cross timben or beams as bearers anchored at their ends into
hitches in the wall rock. Cable bolt slings were used as tie backs at the 3763 and 3700 dump
points. These are not structurally equivalent to bearing sets because they have little load bearing
capability .

Dynatec Mining Corporation began construction of the 865 Raise on March 31, 1993. Dynatec
was to provide the labor only for the Magma-designed raise. Magma furnished the design and
construction drawings, specifications and all materials. Materials (timber, wedges, "bird cages"
and armored cribs) provided by Magma were pre-fabricated by other contractors to Magma speci-
fications. The design drawings are indexed in Appendix C.

During contract negotiations, Dynatec proposed the installation of six intermediate bearing sets.
However no intermediate bearing sets were installed in the 865 Raise.

Raise excavation was initiated using split, partial face, blasting. This blasting method was used to
advance the raise to Ring 11. Above Ring 11 full face blasting was used because by then
Dynatec's experience had shown that ground conditions would allow full face advance and the ore
pass could accommodate a full round of blasted rock. The advancing face generally was 2-ft to 4-
ft above the top of the set being installed.

Alignment of the raise was controlled by following an inclined borehole, pilot hole, drilled in two
increments, first from the 3700 to the 4000 level and later from the 3636 to the 3700 level. This
pilot hole was the only control used to provide alignment for the raise.

Blocking and backfilling with blasted rock was used at each set intersection (ring). The installa-
tion of the blocking and blasted rock was intended to prevent the posts from being displaced
outward and to keep the rings tight. The number of blocks used was dependent upon blasting
overbreak.

Construction of the raise continued without incident through April, May and June 1993. Magma
crews drifted into the 3763 dump point area and installed the 3763 grizzly and four sets. Dynatec
came up from underneath and met the 3763 sets at Ring 28. A short transition set is located
between Rings 29 and 28 accounting for some misalignment between the "drift" sets and the
"raise" sets.

On June 25 Dynatec turned over the 865 Raise to Magma (with the exception of punch list items)
from the Syntron feeder to the 3763 intermediate dump site. Magma began using the raise a few
days after receiving it from Dynatec. Broken rock was first pulled from the raise on "C" shift,
June 28, 1993, when 23 rail carloads were withdrawn. As each succeeding section of raise was
completed, it was turned over to Magma, and Dynatec worked the next section above as well as
the remaining punch list items. The final section of the raise, 3700 to 3636 levels, was turned
over to Magma on August 9, 1993. n- 3



Significant events concerning the use and deterioration of the raise during July and prior to August
10, 1993, are summarized below. More detailed information can be found in Appendix D.

> There were at least 10 hang-up events.
> There were at least 20 blasting events.
> The raise was pulled to empty at least 10 times.

As evident from the above, hang-up blasting in the raise and pulling the raise empty were common
occurrences.

On July 29, 1993, (Thursday) 30 to 50 LHD buckets of wet, cemented sand fill were dumped into
the raise. From the frequency of hang-up blasting on July 30 and 31, and August 2 and 3, 1993,
this cemented sand fill set in the raise, causing a constriction which induced hang-ups. As deter-
mined from reported blasting locations, this cemented sand bank started at approximately Ring 8
and ran up to about Ring 12. Shift reports for "B" shift on August 2 and 3, 1993, and "A" shift
on August 3 indicate that the raise was blasted repeatedly on these shifts. A divider wall plate,
was pushed 1 1/2 in. into the manway on July 30, 1993, as a result of blasting. On "B" shift,
August 3, 1993, a divider wall plate was broken at Ring 8. Two armored cribs were also knocked
out at this location and muck spilled into the manway and filled several landings. Split blocking
was also observed at Ring 8 behind the divider wall.

On August 4, 1993, Dynatec and Magma representatives made a joint inspection of the raise.
Settlement of 8 to 10 inches was recorded at the manway/ore pass divider wall. Separation of the
hanging wall/end wall cribs was also noted. Broken rock was in the manway and two pieces of
armored cribbing were on the landing at Ring 20.

Raise deterioration and settlement were observed from Ring 24 down. Ladders were separated,
landings were out of level, back lagging was canted, wall plate/post separation had occurred, and
the timber slide was bowed.

On August 5, 1993, two Magma representatives inspected the 865 Raise from the 3763 and from
the 4000 level. As a result of this inspection, the deterioration of the raise was addressed with
repairs being ordered in a memorandum from Matt Kannegaard, Magma's Project Coordinator,
(Appendix E) to Dynatec. It directed Dynatec to: (1) Remove sandfill banks in the muck com-
partment; (2) Clean down the manway; (3) Install spreaders (cleats) under all short wall plate; ...
(5) Stabilize the broken divider at Ring 8; ... (8) Shotcrete the hanging wall plates at Rings 20 and
21; and (9) Close the open windows in the cribbing at Rings 8 and 21.

The raise was shut down for repairs from August 5 to 9, 1993. Most repair items were accom-
plished by Dynatec during this time period, and the raise was turned back over to Magma repre-
sentative Don Graham on August 9, 1993. Magma began using the raise at that time, and
reinitiated blasting on "B" shift on August 10, 1993.

Interviews indicated that Magma was dumping muck from all three dump levels on "B" shift,
August 10, 1993. A hang-up had occurred near Ring 11 and blasting was being conducted to free
the hang-up. Dynatec employees were working at Rings 12 and 13 early in the shift. However
Dynatec's lead miner pulled the Dynatec crew out of the 865 Raise about mid-shift to perform
other duties.
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The accident occurred at approximately 9:45 p.m., August 10, 1993.

Post-accident investigations were conducted inside the manway compartment of the 865 Raise by
MSHA representatives on August 23, 1993; December 15, 1993; January 7, 1994 and February
12, 1994. Photographic records of observations were made and are located in Appendices F and
L of this report.

Inspections of the raise above the 3763 dump point confirmed that:

Settlement of the divider wall/hanging wall column had occurred.

Hanging wall post rotation had occurred between Rings 18 and 23.

Divider walVhanging wall separation was apparent at many locations.

The divider wall plate tenon was cracked at Ring 19.

Divider walVhanging wall posts were displaced toward the manway at the top of the
post at many locations.

Posts were cracked longitudinally.

Hanging wall plates were cracked both in the manway and orepass compartments.

Orepass hanging wall cribs had separated from the bird cage at Ring 20.

Voids existed between the framework and the rock wall indicating non-uniform
backfill placement.

Posts had moved out of their daps.

Five hanging wall cribs had fallen out of the bird cage at Ring 17.

Inspection of the raise above the 3763 dump point confirmed that:

Overall deterioration was less severe, but apparent.

Voids existed between the framework and the rock wall.

Blocking deficiencies were apparent (Appendix F).

At many locations, bird cage - crib lap was inadequate.
(Appendix M).
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Posts were moving out of their daps.

During raise recovery efforts conducted by Magma (February 10 through 15, 1993) on the 4000
level, 22 armored cribs from failed divider wall panels were recovered. Chamfering, feathering
and other markings on two of these cribs indicated that they had been forced out of their bird
cages by pressure applied from the ore pass side and rotated around the footwall post. Photo-
graphs taken of debris at Ring 17 confirms this type of divider wall failure.

Muck recovered from 4000 level clean-up operations and that remaining in the ore pass and
manway compartments confirm that, assuming a hang-up at Ring 11, the ore pass was full to
approximately Ring 41 at the time of the accident.
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MAGMA MINE GEOLOGY

The 865 Raise was driven through a layered, volcaniclastic graben. This graben is dermed
within the Magma mine by the North Boundary Fault and the South Boundary Fault. These
faults are nonnal faults and are indicative of destressed or tensile stress conditions. (Figure 6)

This dacite, volcaniclastic rock is of Tertiary Miocene Age and is approximately 300 million years
younger than the ore bearing Mississippian limestones juxtaposed adjacent to the graben.
Observations of this rock in the raise excavation, in dump points and access drifts in the vicinity
of the 865 Raise indicate that it is a strong, competent rock which does not exhibit a swelling, or
squeezing, ground characteristic. Additionally raise excavation was accomplished without the
installation of rock bolts, matts, or wire fabric and only routinely installed ground support was
required in drifts and ramps in the vicinity of the raise.

A. STRATIGPHIC ORDER

Mining was first done in the steeply dipping vein structures of the Magma mine's main ore bodies.
These ore bodies were emplaced in fracture zones along major faults in the Upper Precambrian
Apache Group of rocks as veins and in a Paleozoic sequence of sedimentary rocks as manto
replacement ore deposits in limestone beds. Underlying all of these formations is the Lower
Precambrian Pinal Schist. The Pinal Schist is about 2500 million years old (m.y.) and is the
oldest formation outcropping in this area of Arizona. The Paleozoic units consist of a Cambrian
quartzite formation (500 m.y.), the Devonian Martin Limestone (360 m.y.), the Mississippian
Escabrosa Limestone (330 m.y.) and the Pennsylvanian Naco Limestone (290 m.y.).

Upper Precambrian formations dip about 45 degrees toward the east. The Paleozoic formations of
limestone beds dip about 30 degrees toward the east. These formations were faulted and tilted
during the Laramide orogeny of Late Cretaceous time and into early Tertiary time. This wide-
spread crustal deformation continued through much of the Tertiary Period of Cenozoic time (63
m. y.) when several episodes of silicic or granitic intrusions were emplaced.

It was during this period of intrusive activity that Magma ore bodies were thought to have been
emplaced. Later, during middle Miocene Tertiary time (20 m.y.), volcanic activity began with
local rhyolitic lava flows. This local volcanic activity was immediately followed by voluminous
and widespread deposition of dacitic debris and volcanic ash.

B. DACITE ROCK MASS

These beds of dacite debris dip eastward about 15 to 25 degrees. This angular difference, from 15
degrees to 25 degrees, indicates the geological formations of the Magma mining area began to be
tilted before the dacite was erupted and continued to be tilted after the dacite was deposited. This
angular difference between upper Precambrian rock, Paleozoic rocks and the Cenozoic (Tertiary)
rocks indicates that, while many episodes of regional uplift and subsidence have occurred in this
area, the net geological dip since Precambrian time has continuously been toward the east-north-
east.
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The 865 Raise was driven up through a formation essentially consisting of a sequence of layered
or bedded dacite, volcaniclastic rock. These rocks, while originally of volcanic origin, were very
rapidly eroded and redeposited by sedimentary processes and are therefore considered to be sedi-
mentary beds.

A Denver Technical Support Center chemist analyzed a dacite hand sample consisting mostly of
this matrix material by x-ray diffraction. A large amount of amorphous material was found to
exist, as should be expected in a volcanic ash.

The individual dacite layers may be locally characterized:

(a) by grain-size gradation from the bottom of an individual bed to the top of that bed.

(b) by large size variations of volcanic rock fragments (clasts) occurring within a fine-
grained to amorphous matrix of volcanic ash (a conglomerate).

(c) by the occurrence of hardened lens-like surfaces or partings occurring along bedding
planes. Some of these hardened layers or surfaces may be local layers of welded tuff.

This cohesive rock mass can be characterized as a well-indurated, (hardened) structurally compe-
tent rock formation with no swelling ground characteristic. Both large hand-size rock samples and
rocks in the rib walls emit a solid ringing sound when struck with a hammer.

c. NORTH BOUNDARY FAULT - SOUTH BOUNDARY FAULT

At the 865 Raise location, this dacite volcaniclastic formation occurs as a graben geostructural
down-thrown block (graben) between two nearly parallel major geologic structures, the North
Boundary Fault and the South Boundary Fault. (Figure 3)

Geoioalc Shetch
0' \/Wtloal North-eouth 8eotiOn
of 885 Ral•• Looking we.t

Figure 3
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The North Boundary Fault strikes east-northeast with a very steep south-southeast dip at current
mining levels. This fault is located about 50 feet north of the 865 Raise station on the 4000 level
and about 150 feet north at the 3763 dump. A tail drift was driven northward from the 865 Raise
station reportedly through this fault on the 4000 level. Only routinely installed secondary ground
support (Split Sets and wire mesh) was necessary for rock reinforcement in this area. No addi-
tional secondary ground support was necessary to stabilize the ground in these access drifts.
However, mine personnel stated some areas required timber support where access drifts from the
stoping areas in manto replacement stopes encountered this fault zone when driven to the dump
stations at 865 Raise location in the dacite graben.

A second fault, the South Boundary Fault, reported by the mine operator to be only recently
found, is located along the south side of this dacite graben. These two subparallel faults separate
this barren, post-mineral Tertiary Miocene volcanic dacite (20 m.y.) from the Mississippian
Escabrosa Limestone (330 m.y.), This limestone formation is the major host rock for the manto
limestone replacement ore bodies currently being mined from C, D and E beds. Considerable
manto replacement ore was formerly mined from upper and lower beds in the Devonian Martin
Limestone Formation.

The dacite volcaniclastic is a strong, competent rock as indicated by the low level of secondary
ground support required to stabilize the ground both in the access drifts and in the raise itself.
There is no swelling ground condition surrounding the 865 Raise, and only a few tight, inter-
locked fractures were actually encountered as this raise was driven. Also, the rock mass around
access drifts and ramps driven adjacent to the 865 Raise excavation do not exhibit swelling ground
characteristics, nor is the installed ground support indicative of this type of ground.

This entire mining area appears to be geologically destressed because the faults identified are
(extension-type) normal faults rather than reverse or thrust faults. Normal faults indicate tensile
stress conditions, not compressive stress conditions. The development of a major graben where a
large structural block of an overlying younger formation gravitationally subsides between two
parallel faults and becomes juxtapositioned alongside older formations is also an indication of a
destressed or a tensile stress condition predominates for that region.

The Pilot Hole Log (Figure 4) presents a brief summary of the comments on ground characteris-
tics believed, to exist by Magma prior to driving the 865 Raise. Magma stated this belief of rock
characteristics in the 865 Raise vicinity was based on the drillers's log of the pilot hole. The
descriptions of ground characteristics are quite subjective as several sections are described as
"broken ground", "soft ground", soft and broken" etc. Because no drill core was taken, there
was no way to make an objective evaluation of rock quality. The fact that the raise was driven
without supplemental support (bolts, straps, wire mesh, etc.) and that after Ring 11, full face
excavation was used, indicates that this drillers log was not an accurate description of "in situ"
ground characteristics.
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EVALUATION OF MAGMA'S 865 RAISE DESIGN

The design of this twe-compartment, timber raise was not in accordance with current, pru-
dent, engineering practice. The raise design was based on a flawed, inadequate analysis of
the geologic environment in which it was buUt. Additionally, no structural engineering
analysis was preformed, generally accepted engineering procedures were not followed, and
no modification of the design was made to adapt to the actual mining conditions encoun-
tered.

A. FRAMEWORK

The framework of the timbered raise is comprised of lo-in. by lo-in. wood posts, wall plates, end
plates and a divider wall plate. These lo-in. by lo-in. framework members carry or transfer all
loads (live loads, dead loads, and external ground stresses) imposed on the structure. These
members are the structural or load bearing members of the framework. (Figure 2)

The 6-in. by 8-in. armored cribs, a wood crib with angle iron wear plate attached, contain the
broken ore within the framework. Any load imposed upon them is transferred through the channel
steel bird cage to the load bearing members of the framework.

B.JOINTS

The joints where the lo-in. x lo-in. members connect to one another are friction joints(Figure 5).
These joints are formed by daps and tenons with the tenon lapping over or laying onto daps or
notches cut into other structural members. (Figure 5) At no location does the design of the
framework include any mechanical fasteners (lag bolts, plates, angle clips, tension rods, drift pins,
etc.) to assist in developing the load transferring capability of the joint and therefore the structural
integrity of the framework. Without some mechanical means of holding the joints together, the
entire structure becomes totally dependent upon an external means of preventing individual joint
separation caused either by the structure's own dead weight or live loads created when the ore pass
compartment is being used to transfer "muck". "Muck" is any combination of broken ore, waste
rock, or excess sand fiU which is being transported through the orepass.
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The primary method Magma used to prevent individual joint separation was the installation of
external "squeeze" type blocking at each joint. This installed blocking was critical to the integrity
and safety of the raise structure. A secondary method used was the random placement of broken,
blasted rock backfill between the timber framework and the rock excavation.

C. BIRDCAGE

The armored crib timbers were inserted into the bird cage channel with only 2 inches of lap pro-
vided under ideal design conditions. (Figure 6) Considering that the crib timbers would tend to
slide toward the downhill (footwall) side of the raise, and that some variation in rough timber
construction "cuts" will occur, this design lap did not afford an adequate margin of safety. Under
"worst case" conditions, only 1 3/8-inches of combined outward movement of the posts could
release one or more crib timbers from the bird cage allowing material from the ore pass compart-
ment to enter the manway. Prevention of outward movement or "spreading" of the bird cage
posts was critical to the safe operation of the framework.

ARMOR

ARMOR

CRIB

CRIB

Figure 6

The 865 Raise framework design failed to consider the unbalanced load between the two compart-
ments. Loading of the manway compartment of the raise framework is limited to the weight of
the timber framework, landings, ladders and the periodic travel of miners and work crews. Load-
ing on the ore pass compartment is, however, considerably greater when the weight of the
armoring steel attached to the 6-in. by 8-in. cribbing and the bird cage channel is added. In
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addition, the occurrence of a hang-up of broken rock in the ore pass compartment can impose
tremendous loads on the already heavily loaded ore pass compartment. The filling and emptying
of the ore pass compartment and the location of a hang-up changes the live load characteristics
appreciably. This unbalanced loading causes a hinge effect at the divider wall joints of the struc-
ture, causing stretching and separation of the divider wall joints both downward and outward
(toward the hanging wall and foot wall). The lack of bearing sets at intervals within the frame-
work allows the effects of the unbalanced loading to become cumulative and causes more severe
joint deterioration and separation in the lower sections of the framework.

"Bearing sets" are periodic side wall anchorages for a shqft framework (timber or steel)
createdby using long cross timbers or beams as bearers anchored at their ends into hitches in the
wallrock and placed under wall plates. By choosing the location of these bearing sets, the de-
signer can insure that the weight of the structure is distributed in such a manner that allowable
design stresses within the framework are never exceeded.

The design made no provision for controlling and distributing the "dead load" or the weight of the
framework itself. Prudent engineering practice would have included consideration and evaluation
of the weight of the materials being used in any type of structural framework. When the weight
(dead load) of the structure exceeds the allowable design stress for the material being used, provi-
sions should be made to distribute these loads to prevent the structure from failing from its own
weight. In mining excavations where wood or steel frameworks are installed (raises, winzes,
shafts) the commonly accepted method for transferring the "dead load" of the structure from the
framework to the surrounding rock excavation is by installations of "bearing sets. "

The structure at the Magma mine was a raise with a length of 364 feet, constructed of wood and
steel. The weight of the structure alone required the use of bearing sets. Additionally the live
load effects of muck in the ore pass compartment required a design of steel beams or cemented
segments or rings at regular intervals to accomodate the combined dead load-live load on the
structure.

E.BWCKING

The blocking used for the 865 Raise was intended to ensure the integrity of the structure by
transmitting compressive forces from the swelling ground to hold the framework together.
The blocking in the 865 Raise was inadequate to maintain the alignment of the timbered
framework in the actual geologic conditions of the raise.

Blocking is used in a timbered shaft, raise, or winze to rigidly brace and maintain alignment of the
structural timbers. There is no difference whether the opening is vertical or inclined except that a
shift in loading occurs onto the downward or footwall side in an inclined opening.

A timber structure used in a shaft or raise is basically a square set with vertical posts, horizontal
wall plates and dividers. Blocking in timbered raises is used to prevent horizontal movement of
the wall plates and to keep the posts in line. These blocks are positioned at the ends of the wall
plates, overlapping the ends of the upper and lower posts. Blocking thus applies and absorbs load
primarily in the plane of the wall plates. Any ability to resist vertical loads depends on the fric-
tional forces between the blocking and the timber structure. The orientation of the grain of the
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blocking affects the ability of the wood to resist the load applied to the structure. As wood is
several times stronger, and thus stiffer, with load applied parallel to the grain as compared to load
applied perpendicular to the grain, it makes a significant difference in the blocking ability to
withstand the load whether the blocking was with grain Parallel to the plates or perpendicular to
the plates. (Figure 7)

Figure 7

The more pieces of wood used in anyone set of blocking, the more susceptible the unit is to
dislodgement and failure by any movement or settlement of the raise framework. The only initial
load that can be applied to tighten the blocking is by wooden wedges. Since these were made of
soft pine, they have limited ability to tighten the blocking.

Unless the ground is swelling uniformly around a structure, the effects of drying of the timber,
vibration and impact loads can be expected to reduce the horizontal constraining effect imposed by
the blocking. Even in actively swelling ground the direction of forces is rarely uniform and can
distort the structure.

At Magma the blocking behind the structural timber joints was photographed at Ring 34, Ring 37,
Ring 38, and Ring 41 where access was obtained through the manway lagging. Appendix F
describes these Photos.
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F. BACKFILL

Backf"illis broken rock that was blasted in driving the raise, placed and sized as it was
blasted free between the timbered structure and the rock wall of the raise. It did not pro-
vide sufficient stability for the timbered framework so that it could withstand the constant
battering from the falling muck.

Placement of backfill in the area between the wall rock of the raise and the timber framework was
intended to compress and stabilize the structure. However, the stability effect of any backfill
depends on the particle size distribution and placement of the backfill. The material used around
the 865 Raise was poorly sorted and contained chunks that could damage or dislodge blocking
during placement. Voids were created when material did not flow around obstructions such as
blocking and large rocks wedged between the framework and raise sides. It was randomly and
non-uniformly placed, and contained voids. Even with this blasted rock backfill, the framework
members were able to move outward. Magma's designed backfill was not a non-yielding, non-
engineered medium that could resist the outward forces created by the muck moving through the
ore pass.
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STRUCTURAL ENGINEERING ANALYSIS OF MAGMA'S 865 RAISE

This engineering analysis of the structural design of Magma's 865 Raise focuses on the raise
structure at Ring No. 1 and above, and does not consider the steel structure on the 4000
level. The timber framework was designed without intermediate bearing sets which allowed
the cumulative weight of the structure and its loads to be applied to the lower rings. In
failing to perform routine engineering calculations, Magma designers were ignorant of the
excessive loading and the over-stressed condition of some critical structural members.

The 865 Raise was evaluated by static analysis techniques and subjected to two types of loading:
dead load and live loads. The dead load is the weight of the structure on itself. Live loads are
produced by the mined rock or "muck" in the orepass side of the raise. Two types of live loading
were considered for analysis. These include the usual free-flowing condition, where the axial
weight component (parallel to centerline) of the muck rests on the bearing structure below; and the
hung condition, where the weight component of the muck is transferred downward from the hang-
up point through the posts and joints of the framework.

Engineering design for projects the size of the 865 Raise are routinely undertaken by developing
preliminary designs based on liberal or advantageous (best case) assumptions of engineering
properties for the materials intended for use. After comparisons of alternate preliminary options,
decisions on size, construction materials, etc., are made and final decisions are developed based
on the designer's judgement. The analysis contained in this report is based on a best-case condi-
tion and uses liberal or nearly perfect values for wood properties to emphasize the fact that even
the most cursory evaluation of the structure would indicate its inherent inadequacy. An experi-
enced designer would decrease the strength values used in the analysis to compensate for (for
example) moisture conditions in the mine and fabrication errors.

The methodology for this analysis includes certain assumptions. These are: 1.) The properties for
the strongest species of Douglas fir were chosen and were assumed to be select, flawless and
dried. 2.) Although tolerances allow actual timber dimensions, width and depth, to be less than
specified on the drawings, this design analysis considered that exact cuts were made. 3.) Average
load-produced stresses (lb/in2) were used to evaluate design stress at sections. 4.) Pinned-frame
static analysis methods were used to determine forces. 5.) Blocking between the framework and
the wall rock was considered to act as frictionless rockers so that only forces normal to the wall
rock resulted. This method is routinely
used for analyzing civil structures. The frictional component of the blocking was therefore con-
sidered negligible.

The mechanics of the outward movement, or spreadng, of the posts at the divider wall, were
studied. It was assumed that the spreading released the divider wall cribs allowing rock to fall
into the manway. The mechanics of this failure were investigated analytically for three possibili-
ties.

1) The cribbing wall failed in shear.
2) The wall blocking crushed and allowed the divider wall posts to move outward.
3) The joints in the structure were crushed which weakened the framework and allowed
settlement.
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A. Structural Elements of the Raise

The 865 Raise is a two-compartment, square-set-type raise, which consisted of a manway and an
armored-erib orepass. The term "raise" is used to describe the sequence of excavation and con-
struction. The raise was developed from the 4000 level, where a steel structure was built to
support a Syntron vibratory feeder for loading rail cars. Figure 8 shows a side view of the 865
Raise. The long axis of the raise is tilted at approximately 10 degrees from vertical toward the
footwall. This inclination was to facilitate the flow of muck which tended to hang-up in this
mine's orepasses with regularity.

The first "ring" of lO-in.-square timber plates was built about 30 ft. above the 4000 level floor
(scaled from company drawings). Ring No.1 was built as a bearing set hitched into the wall rock
(hanging wall and footwall) and cemented in place. Sets were constructed sequentially upward as
part of the development cycle. Figure 9 is a front view of the raise looking toward the footwall
and shows the raise intersecting the 3763 and 3700 levels.

1. Timber Framework

The timber framework was built from IQ-in.-square Douglas fir, "rough-cut" lumber, which was
cut to size prior to its arrival at the mine site. The wood used for analysis was Interior West
species of Douglas fir and was used for all timber construction except blocking wedges.

The framework was a modified square-set where the inside manway dimensions produced a square
opening (6-ft by 6-ft), but the inside orepass dimensions produced a rectangular (6-ft by 8-ft)
opening. Figure 10 shows a top view of the timber frame at a ring section of a typical set. Sec-
tions A, B, and C are also shown. Section A is the left side of the manway; section B contains the
critical divider wall; section C is the right side of the orepass.

The center-to-center spacing (along the long axis of the raise) between sets was indicated in
Magma's drawings as 7 ft 4 in. and is shown in the orthographic view, figure 11. Figures 12 and
13 were provided to facilitate understanding of the square-set timber cuts. "Daps" (removed
wood) are typically sawn 1 in. deep in the divider- and wall-plate timbers to counter-sink the
posts. Daps on the opposite side are sawn 5-in. deep to fit the 4-in. tenons and leave a l-in.
counter-sink for the adjoining post.

2. Timber Properties

Timber strength properties in the elastic range were estimated using ASTM (American Society of
Testing Materials) Designation: D2555-69. These values are best-ease values and are generally
not used for final design because they are limiting values at failure and therefore include no factors
of safety. These ASTM values do not consider the intended end-use of the timber, and are for
clear (free of defects) wood strengths. The values are readily available and give designers a
preliminary estimate for maximum limits. For actual civil engineering design, the strength values
would be lowered based on the designer's judgement of the end use conditions. The species
chosen for analysis was dry, Interior West Douglas fir. The following theoretical failure strengths
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for wood properties were used for this analysis:

Compression Strength Parallel to Grain = 7,434 psi
Compression Strength Perpendicular to Grain = 761 psi
Shear Strength = 1,292 psi
Modulus of Elasticity = 1.83lx(1O)psi

The specific weight was taken as an average for wood between 12% and 20% moisture content
and was therefore determined to be 34 pef.

3. Cribbing Wall I Bird Cage Construction

The orepass compartment was formed by four cribbing walls, which were constructed with 6-in.
by 8-in., Douglas fir cribbing timbers. One of these walls separated the ore compartment from
the manway. The cribbing timbers were not fastened in place, but instead were stacked; one on
top of another between channel steel birdcages. A top view of the divider wall, between rings, is
provided as figure 14. The armor, 4-in. by 6-in. angle iron, 3/8-in. thick, on the cribbing was
attached prior to transporting the materials underground. This armoring was added to provide
longevity to the orepass and provided no structural support. The design does not allow the
armoring to lap into the channel members of the bird cage, and therefore does not resist shear at
these points.

B. Dead Load Analysis

Dead load is the gravity load on the structure due to its own weight. Volumes and weights of
wood used in the 865 Raise were determined from Magma's drawing No. 55-1-33 B, Rev. 10.
The weight per set of the timber frame was determined to be 2,149 lb. The weights of the other
wood members including cribbing, ladders, lagging, landings, and other such miscellaneous items,
was 4,320 lb. The total wood weight per set totaled 6,469 lb. (excluding wall blocking).

Each bird cage was made from two 8-in. x 3-in. (112-in. flange, 3/8-in. web) steel channels,
welded together along a common corner. This analysis did not deduct weight due to the slots cut
at the tops of the bird cages to assemble the cribbing walls. However, the weight of the air and
water pipes, nails, dust boards, ventilation duct, and welding bead was not added which more
than compensates for the slots. The total weight of steel channels per set was found to be 935 lb.

The steel angles used for armoring the cribs were 4-in. x 6-in. x 3/8-in. (part RA-l,2 in the
Magma drawings). The weight per set for the steel angles was 3,198 lb. The total weight of steel
per set, including channels and armoring, was therefore 4,133 lb. This is a conservative estimate,
because video tapes revealed that the lO-in. by lo-in. wall plates and end plate timbers in the
orepass were also armored. This additional weight was not included in this analysis.

The total weight for the wood and steel per set was calculated as lO,602 lb.
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1. Dead Load Distribution

The effective distribution of the structure's weight on the posts of each section was used for
determining dead loading. Pinned-frame, static analysis was used which resulted in section A
(left-side posts of manway) acting independently from section C (right-side posts of orepass).
However, section B, the center divider posts, shared a portion of the manway dead loads and a
portion of the orepass dead loads. Moments were used to determine the total dead loads at the
sections. The axial (10 degrees from vertical) dead load was proportioned as 15.7% to section A,
46.4% to section B, and 37.9% to section C. The posts take about the same load whether they are
at the hanging wall or footwall side of the section for a given set. The greatest amount of dead
load is imparted on the center section where the divider wall failed. Sections A and C are not
critical for the suspected mode of failure and were not detailed in this analysis.

For the 45-ring, two-compartment raise, the dead load stress on posts at section B, near Ring No.
1 was 1,066 psi. Although shear and parallel-to-grain compression strengths were not exceeded
by this axial stress, the perpendicular-to-grain strength was exceeded. Crushing of the tenons in
the center joints would occur. The significance of this crushing is that the divider timber is weak-
ened and settlement occurs. Figure 15 shows the axial dead load on the critical section B struc-
tural members. Note that cross-grain crushing would have occurred from Rings 1 through 13.

In this analysis, a l00-sq.-in. area was used for stress calculations for each post. However the
tenons of the wall plate timbers at the center joint do not touch. A one-in. gap is therefore formed
which leaves the effective area smaller and allows a greater stress concentration on the weakened
member of the joint, the tenon.

The compressional lateral load on the blocking from the structure's weight (dead load) was not
excessive.

c. Live Loads Analysis
Live load analysis includes the forces resulting from muck in the orepass which are superimposed
on the dead loads already carried by the framework. To analyze the stresses caused by live load-
ing, a broken ore density of 160 pef was used and a hang-up was placed at Ring 10 with the
orepass filled to Ring 29.

1. Uniform Weight Distribution

With a tilted raise, a portion of the live load (resolved into normal and axial components) acts on
the footwall only. This weight is uniformly distributed along the footwall blocking for sections B
and C. The blocking along section A is not directly effected by the weight of broken ore.

2. Side-Pressures from Muck

The horizontal pressure acting on the sides of the orepass is related to the angle of internal friction
(i) of the broken ore according to:

p = (160 pef)(h)(1 - sin i)
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The angle of internal friction can be estimated using the natural angle of repose. The angle of
repose was measured at the mine property and found to be about 42 degrees. This would yield a
horizontal-to-vertical pressure ratio of 1/3.

Side-pressures are related to vertical pressures according to Poisson's ratio. This relationship is as
follows:

p = (v)/(I-v)(16O)h

where,p = horizontal pressure, psf,

h = vertical depth of muck, ft.,

v = Poisson's ratio for the muck,

and 160 = the unit weight of broken muck, lb/ft'.

Poisson's ratio is a characteristic of a specific material. For example, Poisson's raiio tor liquids is
1/2, which causes pressure to be hydrostatic, horizontal is equal to vertical pressure (160x h) at a
given depth. Hydrostatic-like conditions can occur as material is drawn from the bottom of mate-
rial bins and silos, analogous to muck moving down the orepass as the feeder is withdrawing
material.

For this analysis, the horizontal pressure was chosen to be 1/2 times the vertical pressure because
evaluations of the muck samples closely resembles silty sand, with rock fragments added. There-
fore a dense sand having an average Poisson's ratio of 1/3 was considered applicable. This deter-
mination somewhat underestimates the side-pressures caused by the muck when movement occurs
or when the moisture content of the broken rock is high. For this analysis the side-pressures
generated from a given depth of broken ore in the orepass is a non-uniform, normal (perpendicular
to the long axis of the raise) load that increases linearly with depth.

Figure 16 is a schematic representation of the reactions from the wall rock, hanging wall and
footwall, on the blocking due to the three following factors:

1. Uniform weight distribution from the dead load of the structure along the entire length
of the footwall contact;

2. Uniform weight distribution from the muck along the footwall from the top of the
broken ore, Ring 29, to the hang-up point at Ring 10;

3. Non-uniform, linearly increasing distribution of side-pressures from the broken ore,
along both the footwall and hanging wall, from the top of the broken ore to the hang-up
point.

3. Wall Blocking

The maximum effective contact area at each framework blocking point used in this analysis was
170 sq. in.
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4. Axial Component of Weight

For the free-flowing condition (no hang-up), the posts were only subjected to the dead load of the
structure. However, when the material in the orepass is hung, the weight of the muck (axial
component) is transferred through the posts and joints from the location of the hang-up downward
through the remainder of the raise. In the hung condition, this live load weight is superimposed
with the dead load onto posts and joints in section B that were already damaged from the weight of
the structure itself. This further crushes and weakens the tenons in the divider timber at section B.

s. Divider Cribbing Shear

Cribbing timber composing the divider wall at section B was analyzed for shear stress against the
flanges of the channels. The shear stress is imposed by side-pressures from the muck in the
orepass. The analysis indicated that the cribbing could withstand the side-pressures when the
orepass was filled to the 3600 level. The analysis assumed a Poisson's ratio of 1/3. Cribbing
failure in shear did not occur.

6. Loads from a Hang-Up

Hang-ups in the orepass were common occurrences. To determine the effects on the framework, a
hang-up was placed in the orepass at Ring 10 and muck was assumed to fill the orepass to Ring
29. Figure 17 illustrates the results. Wall blocking would be crushed along section B from Rings
10 through 21. The cross-grain strength of the divider and wall plate tenons was exceeded along
section B from Rings 1 through 13.

The 865 Raise was not designed to withstand its own weight without failure of some of its struc-
tural members. The weight of the timber and steel used in construction of the structure produced
a dead load that caused crushing of the tenons of the center divider joints from Rings 1 through
13.

Under a simulated live load condition, with a hang-up at Ring 10 and with muck in the orepass to
Ring 29, side-pressures would cause cross-grain crushing of wall blocking along the orepassl
manway divider wall, from Ring 10 through 21, allowing outward flexure of the wall constraints.
The hang-up would have also severely damaged the tenons of the center dividers from Ring 1
through 13, allowing settling of the framework. Settlement of the raise causes the blocking to
become dislodged and can then no longer provide support to the structure. Differential settling
(the divider section B settles more than the manway section A) causes the daps to become ineffec-
tive at restraining the posts. This releases the posts from the daps and allows them to move into
the manway when subjected to side-pressures (live loads) from the orepass.

The most probable area of divider wall failure was where the load effects are combined at Ring
10, 11, 12 and 13. Had Magma designers performed proper engineering calcutions they would
have realized that the framework would fail.
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SUMMARY OF TECHNICAL INVESTIGATION

Magma designed the 865 Raise without mechanical connectors to ensure the structural integrity of
the framework. The design of the 865 Raise was typical for ground conditions best described as
swelling or squeezing where the surrounding ground would envelop the exterior walls thereby
squeezing the timber framework together. The lack of drill cores, or any in-place evaluation of
ground conditions as the raise was constructed resulted in a Magma design which was inadequate for
the actual geologic conditions encountered.

Compounding this design error was the absence of bearing sets. A prudent designer would have
placed bearing sets at intervals within the raise to transfer the weight of the structure to the solid rock
walls. The lack of bearing sets allowed the strength of load bearing members to be exceeded, causing
crushing and cracking of the wall plates. The resulting settlement dislodged the blocking and caused
distortion and separation of the timber framework.

The bird cage design, without the use of mechanical fasteners to ensure crib-cage integrity, is a poor
engineering design, compounded by the fact that it was inappropriate for the existing mine geology
and rock characteristics.

The blocking and backfill design was inadequate for the loading placed on the structure.

The attempt at stabilizing the structure (cleats nailed to the underside of the wall plates shotcreting,
and angle iron extensions) did not address the cause of the problem, settlement of the structure. It
therefore proved to be ineffective.

Blasting too close to the framework contributed to the rapid failure of the raise. Additionally, the
practice of pulling the raise dry and blasting high hangups added impact loads to the framework and
accelerated its failure.

Magma's design ,construction, and attempted repairs of the 865 Raise at the Magma mine did not
demonstrate the application of current, prudent, engineering judgement.
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FINDINGS

I. The design of the 865 Raise was apparently intended for ground conditions best described as
"swelling", or "squeezing", ground. This design flaw was not corrected during excavation and con-
struction. The design of the raise, therefore, was not consistent with the ground conditions actually
encountered.

n. The North Boundary Fault, the major geologic structure in the vicinity of the 865 Raise, was not a
factor in the failure of the Raise.

m. Stope mining in the vicinity of the 865 Raise was not a factor in the failure of the timber frame-
work. The nearest stoping activity to the raise at the time of the accident was approximately 150 feet
away and about 80 feet above that portion of framework that failed, too far away to generate any
significant failure forces.

IV. The absence of bearing sets installed at regular intervals in raise to systematically distribute the
structural weight (dead load) and muck transfer (live) loads to the wall rock of the raise allowed: (a)
the development of differential vertical settlement of the timber framework; and (b) crushing and
bending failure of structural members in the rings in the lower sets of the raise.

V. Settlement, resulting from crushing of framework members, allowed downward movement of the
divider wall column and dislocation of the blocking.

VI. Deterioration of the blocking by crushing and dislocation reduced or destroyed the blocking's
ability to keep the framework posts in place and allowed outward movement (spreading) of the posts,
thereby releasing the bird cage cribbing.

VIT. Steel channel bird cages available for inspection exhibited no tearing, warping, bending or weld
failure; therefore, the structural strength of the bird cages was not a factor in the failure of the raise.

vm. No tensile connectors or mechanical fasteners were installed in the raise to insure joint integrity
and dimensional alignment of the framework.

IX. Alignment and dimensional integrity of the framework were critical to maintain the minimal
tolerances required to keep the cribbing intact within the bird cage. Magma's design did not provide
an adequate means of insuring the required dimensional integrity, and relied solely on the external
blocking and the assumption of swelling ground.

X. The unbalanced design of this two compartment raise and the designers' omission ofa means of
accommodating the obvious greater loading of the orepass compartment with respect to the manway
compartment allowed a predictable differential settlement, resulting in separation of the divider wall
joints.

XI. The "bird cage" design without the use of mechanical (tensile) fasteners or a positive, non-
yielding confining medium (e.g. cemented sandfill) is an unsafe design. Wood blocking and blasted
rock backfill did not provide an adequate external constraint to maintain and ensure the close toler-
ances required to keep the "bird cage" cribbing in place.

VIT-l



Xll. The types of repairs to the framework observed in the various examinations of the raise con-
firmed that Magma realized: that settlement had occurred, that structural joint integrity was being
compromised and that framework separation was occurring. The repairs (3 in. x 6 in. wood cleats
nailed to short wall plates) were inadequate and failed to address the root cause (settlement) of the
structural deterioration.

xm. No evidence of engineering calculations analyzing the effects ofloadings on the structural
framework of the 865 Raise were produced by Magma.

XIV. The "trigger" which initiated the catastrophic failure of the 865 Raise was the sudden release of
a large, high hangup which produced impact loading on the already deteriorating timber framework.

xv. The practice of repeatedly pulling the ore pass dry and then dumping more rock into the empty
ore pass caused repeated impact loading of the end wall, hanging wall, and divider wall sides of the
ore pass. This cyclic loading accelerated the deterioration of the blocking on both the hanging wall
and foot wall sides of the orepass by crushing and dislodging the soft pine wedges.

XVI. Structural engineering calculations by MSHA indicate that:

The 865 Raise was not designed to withstand its own weight without failure of some
of its structural members. The weight of the structure produced a dead load that caused crushing of
the tenons of the center divider joints from Rings 1 through 13.

Under hang-up conditions (live loading) cross-grain crushing of wall blocking and
crushing of wall plate tenons would occur. The most probable area of divider wall failure would be
where these effects are combined or at Rings 10, 11, 12 and 13 ifa hang-up is placed at Ring 10.

XVII. Evidence collected during this investigation indicated that pressure exerted on the divider wall
panels from the ore pass side caused spreading of the deteriorated framework and post rotation,
which released the armored cribbing.
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CONCLUSIONS

I. The design and installation of the 865 Raise demonstrates a disregard for the application of mining
and civil engineering analysis involving those design principles and practices consistent with maintain-
ing a safe workplace for miners traveling within a structure of this size. Engineering calculations
investigating dead and live loadings intended for this structure clearly indicate that the structure, as
designed, was not able to withstand its own weight and would suffer severe structural damage when
subjected to the anticipated live loading.

IT. The repairs attempted by Magma after settlement was recognized did not address the root cause of
the deterioration, settlement. Continued settlement of the structure and distortion of the sets weak-
ened the divider wall between the orepass and manway compartments. Sections of this divider wall
failed when a quantity of hung material was released and impacted the deteriorated area. The impact
destroyed several sections of the divider wall and allowed broken rock to enter the manway at an
uncontrolled, catastrophic rate.
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33 53-4-73 865 OREPASS CHUI'E STEEL ASSEMBLY DRAWING A
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.Iay 3, 1994

865 Raise Chronology

J~ = Day Shift. (7100AII - 3:OOPH)
II= Hight Shift (3:00PH-ll:00PH)
c = Graveyar4 Shift (11:00PH-7:00AH)

*"Cars Pulled" from Support Tech reports

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

6/25/93' Raise not in service. Raise not in service. Documentation not
requested.

6/26/93 Raise not in service. Raise not in service. Documentation not
requested.

6/27/932 Worked at location Documentation not
other than 865 raise. requested.
*No cars pUlled

Crew Off "C" Shift
6/28/93 Worked at location Pad 1 broke - went to DAY - Bulkhead at 3763

other than 865 raise. 3800 Level. Level and install timber
slide.

*No cars pulled *Pulled 23 cars HIGH - Drill, blast and
clean manway.

"B" Shift "C" Shift

, Mark Spaulding trains McConnel on Syntron feeder procedures.
The raise becomes operational on "c" shift but ore is not pUlled until June 28.2
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

6/29/933 Worked at location Off track - hit and Worked at location above
other than 865 raise. repaired slime line. 3763 Level.
*No cars pulled *No cars pUlled
"Bn Shift "C" Shift

6/30/93 Worked at location Timber in chute - cars Worked at location aboveother than 865 raise. ran good. 3763 Level.
*No cars pUlled *Pulled 44 cars
nBn Shift "C" Shift
Worked at location Timber hang-up in 865 Worked at location above

7/1/93 other than 865 raise. chute. "Popped" three 3763 Level.
times - took three hours
to get timber down.'
*Pulled 18 cars.

nB" Shift "C" Shift - 5th Shift

3 McConnel trains Allison on Syntron feeder operating procedures.
Between July 1 and August 3, Spaulding and\or Dalton assisted McConnel\Allison
in blasting timber and rock hang-ups at the Syntron feeder. Documentation is
not available' as to the exact date.

,
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

7/2/93 Worked at location other Worked at location above
than 865 raise. 3763 Level.
"B" Shift - 5th Shift Crew Off

7/3/93 Crew Off Crew Off Crew Off
7/4/93 Holiday Holiday Holiday
7/5/93 Worked at location other Three hang-ups - two were DAY - Worked at lC are

than 865 raise. "popped" with one still Pass.
in door. Lots of timber
and boulders to clean UGH - Worked at lCOre
out. Pass.
*Pulled 20 cars.

"B" Shift "C" Shift
7/6/93 Worked at location other Chute hang-up - picked Worked at location above

than 865 raise. out "BO" timber. 3763 Level.
Derailed three times.

"B" Shift "C" Shift.
7/7/93 Worked at location other Having trouble with latch Worked at location above

than 865 raise. on Syntron chute door. 3763 Level.
*Pulled 40 cars.

"B" Shift "C" Shift
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Computer Graphic of Typical 865 Raise Set as Constructed
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Computer Graphic of 865 Raise as Constructed
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

7/8/93 Worked at location other Had trouble with Syntron Worked at location abovethan 865 raise. chute door not closing - 3763 Level.
blasted two times.
*Pulled 65 cars.

"B" Shift "C" Shift
7/9/93 Worked at location other Miscellaneous work around Worked at location abovethan 865 raise. raise - cleaned up IIBOil 3763 Level.

timber.
*Pulled 48 cars.

"B" Shift: - 5t:h Shift: "C" Shift: - 5t:h Shift:
7/10/93 Crew Off Crew Off Worked at location above

3763 Level.
7/11/93 Miscellaneous work Worked at location abovearound the raise. 3763 Level.

*Pulled 34 cars.
"C" Shift Crew Off
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May 3, 1994

DATE EDWARDS DAHISTRAND DYNATEC
(Both Shifts)

"A" Shift

7/12/93 Pulled raise empty - Worked at location other Worked at location above
blasted 4100 Level than 865 raise. 3763 Level.
transfer (pocket) raise.
*Pulled 62 cars.
"C" Shift

7/13/93 Pulled raise empty -
went to 4100 transfer
(pocket) raise.
*Pulled 82 cars.
"C" Shift

Worked at location other Worked at location above
than 865 raise. 3763 Level.

"A" Shift
7/14/93 Pulled raise empty then

miscellaneous duties.
*Pulled 32 cars.
"C" Shift

Worked at location other Worked at 3700 Level
than 865 raise. grizzly area.

"A" Shift
7/15/93 Tronsfer pocket at 4100

Level is full.
*Pulled 44 cars.
"C" Shirt: - St:h Shift:

Worked at location other Worked at location above
than 865 raise. 3763 Level.

"A" Shift
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

,
7/16/93 Hand mucked under raise Worked at location above

chute - waiting for 3763 Level.
partner.
*Pulled 44 cars.

Crew Off "A" Shift - 5th Shift
7/17/93 Crew Off5 Crew Off' Worked at location above

3763 Level.
7/18/93 Pulled raise empty. Worked at location above

3763 Level.
*Pulled 18 cars.
"C" Shift Crew Off

7/19/93 Miscellaneous work Worked at location other Worked at location abovearound 4000 Level. than 865 raise. 3763 Level.
*Pulled 72 cars.
nCR Shift "A" Shift

5 Even though crew is off, Edwards comes to the mine for a meeting.
Even though crew is off, Dahlstrand comes to the mine for a meeting.6
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

7/20/93 Pulled raise empty. Repaired 3 SD cars. No Form grizzly and
other work performed on concrete on 3700 Level.*Pulled 87 cars. 4000 Level.

"C" Shift "A" Shift
7/21/93 Pulled raise empty. Worked at location other Worked at location above

than 865 raise. 3763 Level.
*Pulled 51·cars.
"C" Shift "A" Shift

7/22/937 Pulled raise empty then Worked at location other Worked at location abovecrew went to 3600 Level. than 865 raise. 3763 Level.
*Pulled 40 cars.
"C" Shirt: - 5t:h shirt: "A" Shift

7/23/93 Edwards Off - No crew Miscellaneous duties on Drill and install 3700activity recorded on 4000 Level. Level bulkhead, ladders4000 Level. - blast and stand set.
"A" Shift: - 5t:h Shirt:

7/24/93 Crew Off Crew Off Level and grade 4000
Level track.

7 3700 Level dump site is completed.
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

I

7/25/93 Edwards Off - No crew Crib, drill and repairsactivity recorded on on 3763 Level.4000 Level. Crew Off
'7/26/93 Edwards Off - No crew Miscellaneous work around Worked at location aboveactivity recorded on the raise. Cover timber 3763 Level.4000 Level. slide - rocks falling.

*Pulled 68 cars.
"B" Shift

7/27/93 Worked at location other Miscellaneous work around Worked at location abovethan 865 raise. the raise. Raise still 3763 Level.
has muck.
*Pulled 112 cars.

"A" Shift "B" Shift
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

7/28/93 Worked at location other
than 865 raise.

Worked at location above
3763 Level.

"A" Shift

Two ore cars full of
water and muck. Crew
closes manway for one
hour due to water coming
down chute and manway.
Raise is emptied at 8
p.m. and crew went to
another level for the
rest of the shift.
*Pulled 80 cars.
"B" Shift

7/29/938 Worked at location other
than 865 raise.

"A" Shift

8

Hand mucked around chute
- raise is empty.
*Pulled 14 cars.
"B" Shift

Install grizzly on 3700
Level.9

Team Leader Graham's report shows LHD Operator Purcella dumping 30-50 buckets of
sandfill into the 865 Raise from 16 panel 3733 extension stope.
Dump was ready to use from this date.9

Appendix D
Page 9 of 14



May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

I

7/30/93 Worked at location other Raise hung-up - "popped" crib, then moved to 3636
than 865 raise. three times - still hung- Level.up.10

*Pulled 14 cars.
"A" Shift - 5t:h Shift: "B" Shift: - 5t:h Shift:

7/31/93 Blasted the hang-up at
least two, and possibly
four, times. Regular
crew off and another
crew blasted hang-up.
"A" Shift Crew Off Crew Off

8/1/93 Crew Off Crew Off Crew Off

10 Team Leader report says raise was blasted all shift. Allison says he saw a
cracked and deflected divider pushed into the manway about 1\ inches at Set 8
during the first blast.
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Hay 3, 1994

DATE EDWARDS DAHISTRAND DYNATEC
(Both Shifts)

8/2/93 Raise empty or hung-up - Raise hung-up % way down DAY - Installed
air going up the raise. - blasted twice but raise intermediate window and
Crew went to 3000 Level. is still hung~up.11 cleared up Syntron

feeder.
*Pulled 28 cars. *Pulled 11 cars. HIGHT - Work on track. then miscellaneous
nAn Shift "B" Shift duties.

8/3/93 Blasted raise three Raise hung-up - blasted pAY - 1% hour delay
times (two in Syntron six times (two in Syntron because of hang-up
and one in the manway) and four in manway). blasting in the raise.
but still hung-up. Hanway is noted as nBO.n

HZGU - Delay due to
*Pulled 24 cars. *Pulled 3 cars. hang-up blasting - nBOn

crib and dividers from
nAil Shift "B" Shift blasting hang-ups.

11 Allison said the cracked divider, from the July 30 blasting activities, is still
in the manway~
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May 3, 1994

8/6/93

EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

8/4/93 Transfer pocket at 4100
Level is full. Other
duties on 4000 Level.
*Pulled 40 cars.

"A" Shift
8/5/93 Worked at location other

than 4000 Level.

DATE

"A" Shift

Miscellaneous duties on
the 4000 Level. Water
coming down chute and
manway. Support Tech
report notes "Manway -
Alert. "12

"B" Shift
Team Leader report notes
crew was on the 4000
Level but does not state
what activity was done.
liB" Shift

DAY - Repairing the
raise.
NXGHr - Open blast

Be window, blast sand and
clean down manway.

DIX - Supplies - clean
down to Set 13 and
repair ladders.
NXGB! - Clean manway and
install kickers.

Worked at location other Report notes that #7
than 865 raise. locomotive is "BO."

"A" Shift: - 5t:h Shift: "B" Shift: - 5t:h Shift:

DAY - Cleats, set up
tugger, close windows,
tram muck and blast
raise.
NXGRI - Blast and pUll
packed muck. Kickers,
sealed manway, and
installed skip and
communication lines.

12 Support Tech report notes the 4000 Level auxiliary explosives storage facility
(detonators) is moved to the 3700 Level.
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

8/7/93 Edwards works at DAY - Set up shotcrete,location other than 4000 mucked sand and raisedLevel. Crew Off. landings.
"B" Shift Crew Off IaGH - Crew Off

8/8/93 Edwards works at Worked at location other ~ - Shotcrete at Setslocation other than 4000 than 865 raise. 20 and 21, installLevel. Crew Off. cleats and clean
landings.

"B" Shift "C" Shift IaGH - Crew Off
8/9/93 Had problems with motor Switched out '7 motor and RIX - Cleats, straps,- miscellaneous duties cleaned station. Need ladders and removeat location other than better ventilation down timberslide.the 865 raise. here.

IfIGU - Remove tugger*Pulled 12 cars. *Pulled 81 cars. from 3700 Level. Clean
up grizzlies at 3700 and

"B" Shift "C" Shift 3763 Levels.
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May 3, 1994

DATE EDWARDS DAHLSTRAND DYNATEC
(Both Shifts)

8/10/93 No report. Raise hang- Accident on preceding DAY - 4000 Level track
up blasted at least once shift. work then crew to
and a second blast was another level.
attempted during which a
primed explosive charge lfIGB'l' - One crew
was dropped into the ore working in raise and on
pass compartment. Syntron deck until about

8 p.m. Another crew at
3636 Level working at

"B" Shift "c" Shift extension raise.
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" MAGMA COPPER COMPANY
SUPERIOR MINING DIVISION

-Pursuing Team ErcelJence-

TO: Distribution

FROM:

DATE: August S, 1993

-SUBJECT: 865 REPAIR

Due to some structural settling 865 has been closed and should not be used. It will take
several days to stabilize the raise and return it to operation.

Dynatee will be doing the fonowing:

1). Removing sandfill banks in the muck compartment.
2) Clean down manway.
3) Install spreaders under all short manway wallplates.
4) Finish closing all blow pipe windows.
S) Stabilize broken divider #8.
6) Repair broken ladders.
7) Secure ladders to wallplates.
8) Shotcrete at #20 and #21 hanging wall wallplates.
9) Close windows at #8 and #21.

Return to service on C-Shift Monday, August 8, 1993.

NOTE: It may be necessary (or Magma to help Dynatee rand or acquire
some materials I.e., sbotcrete, pump, and timber. Your help'
will be peatly appreciated.

MAKiom
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Figure 1
Investigators Conception
of 865 Raise After Construction
& Before Settlement.
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Magma Mine
Superior AZ.
Aug10,93
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Figure 2
Investigators Conception
of 865 Raise After 10 Inches
of Settlement..
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Investigators Conception
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.Note:

1) Post Moves Toward Manway at TOpOnly.

2) Cribbing Separates From Birdcage at Top
of Panel.

3) Closure of Plate/Crib Gap.

4) Cracking of Div~er & Wall ~rates.

5) Crushing of Wall Plate Tenons.

Investigators Conception of Deterioration
of 865 Raise Framework

After 10 Inches of Settlement
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View of the or. pass Is from the manway.

NOTE:
1) Angle of repose of broken ore Is

420
2) Blasted Rock Backfill Is Omlted

for Clarity

*.~ '\JBecause of The Inclination of The 885 Raise. •
& the Angle of Repose of the Compacted Muck, \
The Primary Impact of Failing Muck Is Against

The Hanging Wall
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Figure 5
Investigator's Conception of

Broken Ore (muck) Impacting
Hanging Wa~1~ide of 865 Raise,

Magma Mine
Superior AZ.
Aug10,93 .

Figure 5



Magma Mine
Superior At.
Aug10,93
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Figure 6
Investigators Conception of Sheared BloCkIng Due to Settlement of the 885 Raise
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SOIL TESTING RESULTS
\.

Review of Ground Engineering Consultants, Inc., soils testing
report dated February 22, 1994, finds that all materials - ore,
mUCk, and sand fill - exhibit higher than normal specific gravity
and compacted dry densities. These physical properties do not,
however, influence the strength characteristics. Results of three
unconsolidated undrained (00) triaxial compression shear tests show
an apparent cohesion intercept above the x-axis even though all
eight samples used for index property identification are non-
plastic.
Five different sieve analysis show that four samples are virtually
identical and identified as dirty silty sand (SM) using the Unified
Soil Classification System. The sand fraction was well represented
by all sand sizes but is not technically classified as well graded.
It is sUfficiently well graded, however, to minimize voids and
maximize density. A fourth of the remaining fifth sample contained
gravel size rock fragments upto three inches in diameter. The
sample is in effect a dirty sand with rock fragments added. The
sand portion of the matrix is slightly finer than the other four
sam~les, but contains ten percent fewer fines. The net effect in
the mine environment is fewer voids and greater density.
The compacted unit weight was determined using the standard Proctor
test. The results of four tests show that two silty sand samples
were compacted to 152.5 and 152.9 pcf at optimum moisture contents
of 12.8 and 12.5 percent respectively; the silty sand with four
percent cement was compacted to 152.0 pcf at 10.0 percent optimum
moisture; and the muck without gravel fragments was 199.7 pcf at
6.6 percent optimum moisture. Laboratory technicians scalped the
+no.4 material from the muck sample to satisfy ASTM requirements
regarding maximum particle size and mold diameter. Normally, the
addition of four percent cement to two identical soils should
increase unit weight. This was not the case. The difference can
be attributed to a slight difference in the amount of high specific
gravity magnetite ore in the soil mixture.
Mohr strength envelopes were developed from triaxial information
generated on the three material types described in the previous
paragraph. MSHA and the consultant agreed the specimens should be
compacted to 90 percent of the maximum dry density with the
moisture contents slightly below optimum to simulate mine
conditions. The laboratory triaxial moisture contents were three
percent low for the silty sand; one percent low for the silty sand
with four percent cement; and one tenth of one percent low for the
muck matrix. Each specimen series was subj ected to three different
lateral confining pressures to create each envelope; 1500, 3000,
and 4500 psf. As expected, the sand fill material with cement
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exhibited the greatest strength with a 33 degree angle of internal
friction and an apparent cohesion intercept of 360 psf.
Photographs of these specimens show that the fail ire plane is clean
and that the shear zone is a brittle type failue. They are
indicative of higher placement densities but can be attributed to
the cement. The strength values for the silty sand and muck were~ = 25° c = 500 psf and ~ = 17° c = 525 psf respectively. The
lower phi angle of 17 degrees can be attributed to lower fabricated
densities than agreed upon; 85 percent. Photographs show bUlging
specimens indicative of loose particle arrangement. Overall, the
strengths were typical for the grain size distributions discussed
and the densities generated in the laboratory.
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SUMMARY OF CRIB/BIRD CAGE CHANNEL LAP

__l__
Lap Measurement CRIB

.--f -,...--l.~====:::=:::::::+n=-::::::::::-.r-~

10 X 10
POST

ARMOR

CRIB

Ring No. Lap (ln.) (Hanging Wall End)

39
38
37
36
34
32

13/4. 1 7/8. 15/8
1 1/2. 1 1/2. 1 3/4
1 1/2. 1 3/8. 2 1/8. 1 1/4
1 1/2. 1 1/2. 1 1/4. 1 1/2. 1 1/2
2. 1. 7/8. 3/4. 3/4. 1/2 **
2. 2. 2 1/8. 2

** NOTE: Minimal Lap
APPENDIX I



PHOTO NO.3. - Close-up of Photo No. 1. Note "mashing" and "splitting" of
divider wall tenon in center of photo and post splitting.

PHOTO NO.4. - View of manway - are pass joint from manway side of joint.
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.•• ULTIMATE8'1'RBHGTB,8mall 8pecillen8 (Appendix-C)

a. Bending: (ASTM D143 using 1"x1"x16" specimens):
Tensile failure stress • 6072 psi average, std. dev. 828 psi

b. Tension:
Direct tension tests were not performed. Ultimate tensilestrengths can be taken as roughly equal to the ultimatebending stresses given above and in Appendix-c.

c. Horizontal Shear: (2"x2" specimens)
Ultimate stress • 840 psi average, std. dev. 40 psi.

d. Compression Parallel to Grain:
Ultimate stress • 3940 psi average, std. dev. 550 psi.

e. Compression Perpendicular to Grain:
Ultimate stress • 748 psi average, std. dev. 96 psi. at 0.04inches displacement (ASTM D143-83). Testing was continued tohigher deformations with specimen 7 resisting 1050 psi at 0.08inches.

5. ULTIMATEI'LEXURAL8'1'RBHG'l'B,h11 8i.ed Tillbera (Appendix-A)

Flexural tests were performed on two 6x8 cribbing timbers spanning5'-6" and bending about their weak axes.
Ultimate bending moment • 28.5 and 35.5 kip-feet.

s, JOINT BBARING8'1'RBlIG'l'B,hl1 8i.ed '1'iUera (Appendix-D)

Two full-size interior joint assemblies with 10x10 posts wereloaded axially until the assembly could take no more load.
Assembly 1 - 82.5 kipsAssembly 2 - 80.0 kips

7. nOOE I'ORCE (Appendix-A)

Approximate single wedge force in bearing - 4800 pounds at 2inches of penetration.
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If we may be of assistance in explaining or expanding any part ofthis report, please contact us. Thank you for using KnottLaboratory.
Very truly yours,
KNOTT LABORATORY, INC. Approved:

~1R~ct~Senior Engineer Dr. Albert w. Knott, P.!.Senior Consultant
HAM: 11
Enclosure - Appendices A through D.

' ..•....~.
. '~:
'! ,.
'...
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PHOTO NO.1. - Manway - Ore pass joint aft~r application of 80,000 Ibs. of load.

PHOTO NO.2. - Close-up of Photo No.1. Note splitting of vertical post.
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Robert Ferriter, P.E.u. S. Department of LaborMine Safety & Health AdministrationP. o. Box 25367Denver, Colorado 80225
RE: Timber TestingMagma Copper Mine AccidentDOA: August 11, 1993MSHA Purchase Order P2742132
Dear Mr. Ferriter:
This cover letter summarizes the results of the Magma Copper Minetimber testing conducted under MSHA Purchase Order No. P2742132,dated December 2, 1993. Testing was conducted by four agenciesunder the direction of Knott Laboratory. Individual reports byeach are appended. Please refer to the reports for details andload-displacement curves. The agencies were as follows.

Knott Laboratory, Inc., ••••••••••••••••••• Appendix-AIntec services, Inc., ••••••••••••••••••••• Appendix-BEngineering Data Management, Inc••••••••••• Appendix-cCTC-Geotek, Inc. •••••••••••••••••••••••••• Appendix-D
See Figure 1 of Appendix A for specimen identification.

1. WOODSPECIBS IDENTIPICATION (Appendix-B)

Douglas Fir. One wedge sample was Western Pine.

2. DENSITY (Appendix-A)

29.6 pcf, (spec. grave 0.48) in as-received condition.
This is consistent with Douglas Fir, South Species, which bas anoven-dry specific gravity of 0.46.

3. XOISTURECONTENT (Appendix-C)

Moisture content in specimen G4, a 10" x 10" short wall plate,ranged from 20 to 30 percent in the as-received condition. Smallclear test specimens soaked in water in accordance with ASTMD143-83 ranged from 45 to 74 percent.

Structural. Mechanica" Construction Failure Analysis/Accident Reconstruction/Fire Investigation Appendix G
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EVALUATION OF 865 RAISE BLOCKING
Photo 1 at Ring 37 shows an example of blocking with the
horizontal force across the grain of the blocks. Photo 2 is a
closeup of the wedged area in Photo 1. The actual effective
surface area is between the two crossed wedges. Photos 3 and 4
at Ring 34 show additional examples of blocking with the wood
grain perpendicular to the horizontal force. The Timber
Construction Manual, published by the Timber Construction
Institute, shows in Table 213, "for dense select structural
Douglas fir the allowable unit stress parallel to grain is 1500
psi while across the grain is 455 psi". If the block had been
turned 90 degrees, end on, it would have taken three times the
load before crushing. The two header boards against the rock are
possibly adequate but the wedge is driven only from the top so it
would loosen if any settling of the raise timbers and/or the
block occurred. If two wedges were opposed then the lower wedge
would tighten with any downward movement.
Photos 7 and 8 taken at Ring 41 show inadequate wedge
installations. In both cases additional wedges should have been
installed from the bottom to tighten the blocking from any
downward movement of the framework. Photo 9 at Ring 38 shows a
single horizontal wedge carrying the entire load of the blocking.
There is no wedge driven from underneath to tighten the blocking.
Photo 10 at Ring 38 shows blocking without wedges. Photo 13 at
Ring 41 shows two headers against the post but not wedged to keep
the post from moving outward. Also, the surface area of contact
against the post is quite small. In Photo 5 at Ring 34 the
blocks are again placed so any crushing is across the grain, not
on the end of the grain. The wedges between the rock and the
outer block provide surface frictional area. A spike is in the
post to hold up the inner block. Photo 6 shows a similar spike,
driven into the post on the left to keep the block from slipping
downward. Part of the split block is held up by another angled
spike. Again note the horizontal force on the block is across
the grain, not on the end of the grain.
Where large voids exist behind the framework, timber bridging
should be used with blocking. The bridging timber need to be
braced against the rock where the force from the horizontal block
is against the bridging. Photo 14 shows a situation where a
short block and/or wedges need to be placed between the bridging
and the rock wall. If force were exerted on the bridging it
would bow out or even crack the bridge timber. Photo 15 shows an
extensive void behind the footwall plate.

Appendix F
Page 1 of 9



PHOTO NO.1. - 865 Raise-Ring 37. This blocking example shows how muck will
pile up on top of blocks and leave a void below those same
blocks.

PHOTO NO.2. - 865 Raise-Ring 37. This closeup of Photo No.1 indicates that
continuous blocking is achieved only where the two wedges (at
arrows) cross each other, a 4-inch square area. The large
blocks only appear to be active blocks.
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PHOTO NO.3. - 865 Raise-Ring 34. Blocking behind hanging wall/end wall corners.
Three 12 x 12 x 12-inch blocks placed and loaded perpendicular to
the grain with assorted wedges. Note crushing of wedge above
blocking. Blocking "toe-nailed" together.

PHOTO NO.4. - 865 Raise-Ring 34. Assorted sizes of blocking (12 x 12, 6 x 12
and 3 x 8) wedged between raise framework and rock wall. Blocking
"toe-nailed" or possibly unattached. Assorted wedges.
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PHOTO NO.5. - Ring 34, this example of blocking shows three blocks (one of
them is split at small arrow) installed as support.

PHOTO NO.6. - Ring 37, this example of Raise 865 blocking shows two blocks
tightened and held in place by a bunch of wedges.
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PHOTO NO.7. - 865 Raise-Ring 41. Hanging wall/end wall corner blocking
behind end wall. A small amount of movement of wall plate
will allow left-hand block to be released.

PHOTO NO.8. - 865 Raise-Ring 41. Foot wall/end wall blocking behind end
plate. Note entire load transfer is carried through one
4-inch wedge.
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PHOTO NO.9. - 865 Raise-Ring 38. Blocking and wedges behind end wall plate/
foot wall plate corner on end wall side. Note load is carried
by one wedge.

PHOTO NO. 10. - 865 Raise-Ring 38. Blocking behind end wall plate/hanging wall
plate corner on end wall side.
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PHOTO NO. 11. - 865 Raise-Ring 41, this photo indicates that a jumble of blocking
has been placed at the footwall divider. Even so, the footwall
divider post moved outward about 1 inch (notice arrow point).
Photo taken in August 1993.

PHOTO NO. 12. - 865 Raise-Ring 41. Blocking behind divider/foot wall plates
corner. Note gap between wall plate and block. Photo taken
in January 1994. Note additional separation of blocking from
wall plate in comparison with Photo No. 11.
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PHOTO NO. 13. - Ring 41, this footwall corner post in manway is also moved
about I inch out of position (notice arrow).

PHOTO NO. 14. - This shows blocking to a center of a timber - the weakest
point of a timber. If this block position is necessary,
a back-up block should be placed between rock wall and
timber.
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Robert Ferriter, P.E.
u. S. Department of LaborMine Safety & Health AdministrationP. o. Box 25367Denver, Colorado 80225
RE: Timber Testing

~~gma Copper Mine AccidentDOA: August 11, 1993MSHA Purchase Order P2742132
Dear Mr. Ferriter:
This cover .lett.r summarizes the results of the Magma Copper Minetimber testing conducted under MSHA Purchase Order No. P2742132,dated December 2, 1993. Testing was conducted by four agenciesunder the direction of Knott Laboratory. Individual reports byeach are appended. Please refer to the reports for details andload-displacement curves. The agencies were as follows.

Knott Laboratory, Inc., ••••••••••••••••••• Appendix-AIntec Services, Inc., ••••••••••••••••••••• Appendix-BEngineering Data Management, Inc ••••••••••• Appendix-cCTC-Geotek, Inc. •••••••••••••••••••••••••• Appendix-D
See Figure 1 of Appendix A for specimen identification.

1. WOODSPBCIBS IDENTIFICATION (Appendix-B)

Douglas Fir. One wedge sample was Western Pine.

2. DENSITY (Appendix-A)

29.6 pcf, (spec. grave 0.48) in as-received condition.
This is consistent with Douglas Fir, South Species, which has anoven-dry specific gravity of 0.46.

J. .OISTURB COIrl'D'l' (Appendix-c)

Moisture content in specimen G4, a 10" x 10" short wall plate,ranged from 20 to 30 percent in the as-received condition. Smallclear test specimens soaked in water in accordance with ASTMD143-83 ranged from 45 to 74 percent.
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