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MAGMA COPFER COMPANY
San Manusl Divislon
San Mapuel, Avizona

April, 1968

ORE,_BODY

Dissenminabed minerslization in manzonite poxphyry end guerts
mengonite.

Principal. Svlphide Mineralss Chaleopyrite, Chalcocite, Pyrite,
and Molybdenite. The grade of the ore is less then 1%.
Overburden: O o 1900 feet thick. Average over the Sontheast
(Mein) Ore Body ils 670 feet thick, and consists
mainly of s vewry compebent rock callad Glla Con-
glomerate.

(fhe last two pages of this pemphlet show sections of the ore body. )

PRIMARY DEVELCTMENT

8. 1 SHAFL

Depthg 2,262 feet, (For the Second Lift.)
(Sinking to a depth of 3,170 feeb is in progress.)

Dimengionas 25" - 5 7/8" x 6° - U Compartments:

2 hoisting, 6°-5%" x 6°-0",

1 menway, 5°-0 1L/8" (Below 1475)

1 service hoist, 5"-0" (Below 1475)
Ventliletion Downcast.
Strucbural Steel Sets snd Reinforced Conecrete.

Headframe ¢ 100'-6" to & sheaves.
wwo 12° dismeber steel sheaves,

Skips: hoton capecity in counter-balance, Kluberly tipe.
Hoists s Main Hoist, two 200-hp motors, deuble drum.

Rope Speed = 800 fpm, with Lebus wind.
Rope Size = 1-1/8".

Service Hoist, single-dium, 200-hp.
Rope Size = 1",
Rope Speed = 545 Tpm.




This shaft is used to hoist waste muck from the development headings.
Manway compartuent conbtains main punp discharge columns carrying
most of the water pumped from the mine and power transmission lines.
The Service Compartment has three 8-in, heavy-duty pipes for btrans-
portation of concrete., This is the development shaft, and it will
be sunk to provide initial access to fubture levels.

NO. 3A~3B SHAFTS

Twin Ore Hoisting Shefts, 195 feet apart.
Depths 2,305 feet. (For the Second Lift.)

Dimemsions: 29" x 7" inside concrete,
Four compertments, each 6°-6" x 7"-0",

Venbilation Exhaust Shalts.

- Structural Steel Sets poured in concrete for smooth lining.
Conerete curtain walls between each compartuent, with 3°=73" x L7
windows in each set.

Steel guides supported every three feet in hoisting compartments.

Timber guides in service compartment supported every 6'-0".

Hemdframe: 181" to B sheaves, 14" diameter cast steel sheaves.

Coarse
Ore Bins: Diameber: 60°
Height s 66-6", top of bin 92° above collar.
Capacitys 750 tons tobal.
Loading Gatess 2 on each track per binm, air coperated.
2 loading btracks,
Fine
Cre Bins: Diameter: 65"
Height s 81°-6", top of bin 107' above collar.
Capacitys 10,000 tons total,
Loading Gates: 6 on each Lrack per bin, air operated.
On same two tracka as coerse ore hins.
Loading
Pocketss Two in 3A; one below 1775 Sublevel, Capacity = 1,100 tons.

one below 2075 Level, Capacity = 1,500 tons.
One in 3B below 2075 Level, Cepacity = 1,500 tons.
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No, 3A-30 Shafts -- conbt’d

Skipss Bottom-dump steel skips with alloy steel iiners,
running on solid rubber tires.
Capacity: 22 tons with + b.5% moisture.
Dimensions s 35'-5" long, 6°~L" wide, 6"-3" deep.
Welght s 30,000 los, (approximste)

Sutomations Skip loading and hoisbing are fully aunbomated. Skip
loading and dumping are viewed on closed circulb
television and the car dumping snd holsting systems
ayre monitored on & conlrol panel.

Hoiats: Double drum, with Lebus wind; autematiec or mamal oper-
ation; 15° diameter face drums with 3,700 feet of 24"
rope capacity in two layers,

Drum Sheifts 27" diameter through drums.

Hoisting Speeds 2,800 fpm,

Two 3,000-hp D.C., motors equipped with M,.G, seb con-
sisting of one 4,000-hp motor and two 2,500=KW D.C,
generators. Steel plate flywheel, LY tons (spproxi-
mate) for 80% power peak equalizetion.

Service holsts ave equipped with en 8-passenger cage and 45 cubic
feet skip combinabion with solid rubber lLires running on timbeyr
grides. Hoisting rope is 1-1/8". The cage and skip ave counber-
balanced by en 8,400-1b, counterweight in the shaft manway.

Primeaxy

Crusher s The 265" x 50 Crusher Bullding houses two 42 x 65
gyratory crushers. There are two 96" x 62'-0" pan
feeders, with a capacity of 1,500 tons per hour,
one fed from the 34 and the other fyrom 3B coarse
ore bins. UB" conveyor bells trensfer the crushed
ore from the crusher building to bLransfer towers
(222"}, and back to the fine ore bins (421°). Skip
dumping, fine ore bin ecapaciby, and trensfer beltis
are viewed on closed circuit television, The entire
anbomated crusher operation is monitored from control
panels at each crusher locabion,

NO, 4 SHAFT

Depths 2,158 feet, (For the Second Lift.)

Dimensions: 26°-6" x 1h*, Structural steel sets poured in concrete
for smooth lining.

Gwo cage compartments, each 14" x 8"; two rounded end compartments
for manway, pipes, electric cables and ventilation. Menway com-
partment also conbtalns the main compressed air line supplying the
mine.
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No, 4 Shaft -- cont'd

Man and Supply Shaft and Downecast Ventilabtion,

Cagess

Rated
Capacities:

Head{rame ¢

Hoists

2 decks, 50 men per deck, ‘
Inside dimensionss 6°-91" x 13%-6",

20,000 lbs. supplies per deck.
12,000 1bs. men per deck,
Cage welght: 20,000 lbs. (approximate)

109 feet to B sheaves.
Two 14" cast steel sgheaves,

Double drum.

15% diameter, 90" face drums,

2" hoisting rope.

Maximum hoisting speeds 1,500 fpm,

Single reduction drive, two T00-hp D,C, mobtors
eguipped with M.G. set consisting of one 1750-hp
A.C. motor amd two 600-KW D,C, generators. Holste
house equipped with 30-ton creme with S-ton auxiliary.
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PSTS: 12" x 12" x 104"
CAPS: 12" x 12" % 10°
Sets on %' Centers.

CREWS 5 Single Heading - 3 men,
Two Headings - 4 men.
39 holes drilled per set,
50 1bs. + of Ammonium Witrate
primed with a stick of 60%
Amogel per hole, Usually
fase blagbed,

TMBE DRIFT - L5# Reil for Development
R IAULAGE 90f Reil Finished Trachk

TIMBER LADDER DRIFT - If 70# Redl is used, 64" is the grade.
o 45# Reil for Development,
70# Rail Finished Track.

RALL MPASUREMENTS

3=3/L4" for LS# Raeil.,
g 4-5/8" for TO# Reil.
5-5/8" for 9Of Rail.,




4" or 6" W.F, Areh Caps and

9°-6" Posts for initial

ground support,

Sebs on 5" Cenbers.

Crews same as Timber Heulage Dplft,

fonitilel Ground Support
L' steel set (HC-3) or
6" ptesl Set (HC-i)

CONCRETE LADDESR DRIFT - If TO# Reil is used, 64" 1s the dev'pt grade.
454 Rail for Development.
TO# Reil Finished Track.,

CONCRETE HAULAGR DRIFT - 4s5# Rail for Development.
90# Rail Finished Track,
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LINING: 6" x 8" crivbing,
axmored with 3" x L" x 1/4" steel
angles and "I"-irona,
INCLINATION: 63©

LENGEH ¢ Lge
CREWS ¢ Zeman orews advance

two raises &t once,

uvsing 3" stopers.

1h holes drilled 5° deeps
3% 1bs, 60% Amogel used
per round, detonched
with electric caps.
Ventilation with compressed aiv.

Trensfer Ralse Stations eve cub by the
regulsayr deift crew using the same
equipment they vae to drive the drift,
They are ocut as the drlft heading i1s
advencad,

Raise stations are steel pony sebs on
top of speclal dvift setg. Iined with
non-rveinforced concrete,
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Breavation onlys
Rock Bolts and Steel Straps

GC=3, GP-3

are used as pre-concrebe support. /5§?
SIZE: 10%-3" x 9'-1" /§/
Fach round marked on face by boss, )
Two-man crews or 3 men in two headings.

20 holes drilled 6°' deep. |
Lo 1bs., smmonium nitrate primed /
with o stick of 60% Amogel per f
hole, Usually fuse blasted. }
Ventilation with fans and tubing.

Initial Ground Support
4" gteel Set {GC-3) or
6" steel Set (GC-L)
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SCHEMATIC DIAGRAM OF CONCRETE FLOW SHEET
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ﬂq@gzﬁ*’:ﬁ~ ~ In November 196L, the surface mixing and undersround distri-
T bution cperations were autometed. The operation of the bateh

plant, including the divewvsion of concrete tg the various
levels, is entirely controlled by one men located in a central
monitoring statiom on surface. The aggregate is moved from
underground storage bins to the batch plent by conveyor belt.
Truck-delivered bulk air-entraining cement is transferred from the tyuck by screw conveyor and buckeb
elevator into either the 500-bbl or 800-bbl cement silo. Mixers are 11/l cubic yard, double-drum.
Mix water is chilled %o L489-55° by portasble refrigeration plants in the summer. Dispersing and reterde
ing egents are added with the mix water. Mixers discharge through & screened hopper into 8" heavy=-éuty

pipes suspended im No. 1 Shaft. Concrete discharges through a header into remixers on the various levels, E

whick £ills 1.1 cubie yard portable placers. The placers discharge bneumatically through a header and
6" sliek line into plywood or steel forms.

5 ; -3 i 7 2
= 3 ¥ S =l AR R T NP N L, e o
e e e ey ETIIOIr ity Ty SEEEINT s T B R A0 YL NS St
\%;,W/ \%,Aw,%g,/«\/w,«gv/ﬂ,gy@ﬁ~ IS é‘*’;ﬁ‘sm@ REGRIE SRS

From 2,500 to 7,000 cubic yexds of concrete per month
ere poured oh & one-shifi-per-day, six-day-per-week
basis, Forming is alsc dome on onme shift, six days
per weak.
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URDERCUL FROCEDURE

Undercut deifte ave 5 x 7 timbered with 6" round posts and € x 8"
caps. These drifts sare driven over the tops of all the draw raises, 15
feaet sbove the griszly deift floor. They are driven al right angles to
the grizgaly drifts, Access wndercut drifts arve dviven parallel to the
grigzly dvifis over the tops of the northernmost and scuthernmost tops
of dray vsises, and iu blocks with five or more grizely lines, an addi-
tional caccess wndercut deift is uwsuvally driven across Uhe center of the
block. Corner reises ave driven unless the vock is relatively soft, or
where the block jolns an older hlock. Undercut piller work uwsually begins
before the drifts arve all completed to prevent excessive drift repair and
maintenance.,

Undercutbing can stert al any position in the block, but is started
against an older caved block and retreats to a solld corner O COPNETS.

Undercut pillar crews start the cave by drilling and blasling out @
pillayr between drifts or at a boundary of the bleck. The piller crews
retreat away frowm this initial ecave, breeking the ground into the caved
area., Before each pillar is blasted, the drift is widened on one side
gbout fowr feet and timbered if necessary. The rempining pillar, about
eight feel thick, is driiled through, and the back of the wideped drift
is then drilled out to & height of 13 feel above the floor of the under-
ecub and the pillar end widemed drift sre shob. The timber is drilled with
wood augers and shot with the undercnt round. Generally, a 15-foot sec~
tlon along the drift lengbh is taken with each blast (from one draw raise
to the next). Care is taken to imsuve that the pillar is complebely broken
by dreving off sufficient broken muck to observe the effect of the blast
before the next adjoining pillar is shot. Millisecond delay electyric caps
are weed in pillay blasting, and are wired in series-parallel, with not
more than 25 primers in any one series., Circuits are tested with a gal-
vanomeber before being commected to the power source. ALL blesting lines
go through an interrupber switch and from this switeh to the main piller
plagbting switch which is a completely independent cirouit,

TIMBER 2 _
Round poste end 6" x 8" cepe with 6" x 8" stringers or sills
over raige Lops.
2" x 12" side and back lagping.
Raise tops temporarily covered with 2" lagging.

CREWS 3
2-man crews drill 10 to 18 jackleg holes and 20 to 30 stoper
holes, depending on draw raise spacing and ground condition,

45% W.G, powder or ammonium nitrate primed with a stick of 60%
Amogel is used with Millisecond electric blasting.



RAYR A/ 5E

v
|

ok

A

\\ VRGN SILES

.
T

S
e
Y2

N e o i

%,
LAY FEGATE,

OO0

O 10 O

-
I ....(: SR i -

)

~

R

@,
')
@c\f;‘m .
@
()

(.

-2

B
@)
i

QO
A

T RE oUSLY UNDERCHT BEOGKY

-0
O
O

i
-4

L

N
e

i

]

-

¥

SR vl TN
S s
KB
o B i TN < ,
5 Pk >( N
X s N 2
= RN
o £ /
R

I S
Sy
A

B
g K XA
@

o
SR

X
iasal &
e e

-5

5

N

~.

e

HDEC TG 72 M\h.m\vhwn I ¢

|

S AT

nm.,ln./ ﬂw.,m«/
Y

.
ol ST

Ar2Z/>vs =0

y r,/‘i_ i
CORMER fars® Mﬁcr/

-
N

yy

SECTIONS
FROGRESSICN OF UNDERCUTTING

TYFICAL BLOCK



DR & Ay 3 P } 3 . . _
et St g AR N R o : o i !
P SRR AR SRS S w i ' ¥

3 H { H ®

i ‘

st

; w

w o SO e PNty s 7o o 5 R ST S N PRETSH EN DV Nt ey
e - o g

- s - o v e g R e SRR e A
N [— e SRRy

E

H : 2

p H g

/ 3

i

%
o s rns e ey
e

¢

&
e
Pt

T

AT

AR W EERTI Y MR

....nl:.). e\u“a\“\%Wtfﬂ ) « . : . ﬁ\‘ﬁvw. .

-
-
g
b S
=
B

M - R EPER YL CASE e EE B, e I i e e £oT LA




AL i

Yo BB L P T
R ot

D SR P

£
£
F:

.

e

/

/

/

$

i

| Y

: 3

| )

..»M., g i Sllvosted

| ‘\%\ TG e

B el

peX=r X oot

v
o ol

P DAL




o SPETL 1 o v s ce e ;
o ol PR D NFC 2P e . P P
B SANTT P IR CLa G g - {

YR DT BT BAS PIES I . H

R Oy

e W~ - > ln!t«)l‘.ir....

A S

LR o R
it
~ <

PRI P POTEF

Yo,
P , . R P
1

i
~ .
i ) i i

i i : ! §



AT

AT s P BN {
p %ﬂ. =t 1

o CFER 8 o
USSR C. T e iR g A g
e S o R el R L Y Yl ~

PR
fae > g
P . ¥ 15\5&\\\\‘“%: Preslel 2
b N APLEAELLE a0

I

P b
” e
|

i 1
Pl P FERE T T
N 1
i i i
“ ! ) i

GRS G e

|




(ENERAL MINE OPERATING DATA

Operating Shifts per Day 3
Operating Days per Week 7
Operating Days per Year (7 Holidays) 358
Production per Day, Tons Lo, 000
Production per Year, Toms 1,320,000
Active Undercut Area, Sgq. Ft, 368,000

Dyraw

Peint Spacings
17.5" FagteWest x 15° North~Soubh

Block Dimensionsl Data:

Draw

Rate

Block Width 1ho?
Block Length 150" - 240°
Present Average Block 140" x 180°
Ore Height above Undercut Floor 100" - 600°
Distance Undercut Fleoor to Grizzly Level TFloor 15°
Distance Floor Haulage to Floor Grisezly Level 60"
Grizzly Bar Spacing 4"
Grizzly Bar Material Salvaged 90f Rail

Points (Average per Month):

Active 1,250

High~fack 50

Held for Repamiy 80

Held for Grade 20

Total Draw Points 1,500
of Draw, Inches per Day 18

Types of Explosives Used:

Secondeyy Blasting - 45% (No. 3) Amogel in 1-1/8" x 6" sticks

- 60% ( ) Amogel in 3/b-lb. and 1-2/3 1b, begs. Initla-
tion i.s with zero delay electric blasiing caps. These are
tied into a trunk line to & central underground location where
the blasting switches sre located.

Primary Blasting - In the larger headings an amnonivm niirabe
explosive is used except in wet holes. Inibtiasticn is by a
1-1/8" x 6" stick of 60% Amogel which, in turn, is ignited by
& fuse cap. An 8° length of fuse with o spitter cord fuse
igniter on the end opposite the cap is ignited with a hot wire
fuse lighter.

ALl other development, except transfer raises, uses smmonium
nitrate with regular delay electric blasting caps. Transier
raises load with 60% Amogel only.

All blasting is done &bt the middle end end of each shift.



HAERAL MINE OPERATING DATA -~ cont'd

Minding Egulpment g

Pig drifts use o San Memuel-made jumbo with four 8°-booms aud
four 34" drifters with 6° scyev feed shells. The booms are
hydravlically operabted and sre powered by Twe 1-3/4 gpm, 11,000
psi hydropumps that feed inte a hydrewlie menifold.

Mucking is dome by a vocker shovel with a steel flight con-
veyer dumping into 10-ton botbom-dump develtpment cars. The
cars are switched by an 8-ton, hO-hp (or 9-ton, 40-hp) sborage
battery locomotive.

Swaller headings use feed-leg drills with 2° or I' single
stege legs and stoper drills with 187 steel change.

Developmept siushing 48 hendied by eair-powered double-dyum
zlushers.

Undevground Havlege Datas

Haulege locomotives are 23-ton, lewheel trolley type, each
locomobive with two 125-hp 275=voll D.C, wobors., They haul
fifteen 12~ to 13-ton capacity cars.

Ore cars are 15-ton box-type with one stationery coupling and
one rotabting coupling.

Length center to center of coupling: 17'-6",

Width, overaslls 6°-0",

Height above track: 5"-6".

Couplerss FRobary and non-robory couplers equipped with rubber=
cushioned dveft gear.

Prack gauges 367,

Cor Loading through sir-operated guillotine vndercut gubes.

Coar Dhaaps g

In the dumping cycle the Motorman pulls through the dung and

spots bthree cars without uncoupling. Car-stops rise and lock

the trein in position. The Mobtormen sctivates the dumper which
rotabes 180° gnd returne to the upright position. The car-stops
then retract and the Moborman advances three car lengbhs to the
next dump position aud the operation is repeated. Three cars

are dumped in about one minube, or five minubes per train of 15
cars. Development cars ere designed to £it the dumper, but be-
couse of their length and type of coupling, they must be uncoupled
Ho dunp.



VERTIIATION

479,000 efm goes dovn # and #1 Shafts from the suxface.
20,900 cfm Miscellaneous intekes, in addition to shafis.

24,000 cfm ~ ist Lift (14151475 Levels)
160,000 efm - Sublevel (1715-1775 Levels)
315,000 efm - 2nd Lift (20L5-2075 Levels)

ist Lift - One hi-zpeed Axivance mine fan, 60<hp, 1750 rpu,
5" digmeter on the 1415 Main Crosscut,

Sub~Level Two hi-gpeed Axivane mine fans: One MKC, 1715, 200-hp,
1160 rpm, 5° dimmeters one MXC, 1795 200-hp, 1160 xpm,
5" diemeter.

Znd Lift - Three hi-speed Axivane mine fans: One MXC, 2075, 450-
hp, 1160 rpm, 6° diameter; one VXC, 2015, 450-hp, 1160
rpm, 6' diemeter; one VXC, 2015, 200-hp, 1160 rpm, 5°
diameter,

Auxiliavy ventilation air is directed through cpersting blocks by
mesns of ventilation doors and Axivame 20-hp, large volume, low
pressure, lov speed mine fans, Individual working places arxe venbi-
lated by 20-hp, high pressure, high speed fans or air movers with
tubing.

COMMUNICAT TONE

Heulege trsins snd supply treins are moved on divect ovders fxom a
Dispatcher by the use of a radio phone system., In addition, radio
phones ave installed in rvepair shops and at ventage points for use
by supervision.

Drew and baulage operations are coordinated through the Dispateher
by en audic psging system.

A standsrd telephone system consisting of seven clrcuits alds in
coordinating hoisting, maintenance, and service facilitiss be-
tween the surface and the mine upnderground.

DRALNAGE

Newly opened sreps show an appreciable flow of watey which is cer-
riad ont of the working ares by alr-opersted sump pumps with a
capacity of 150 gpm at 100" head. Mine underground was planned
g0 that water draive either to No. L Shaft or o 34 and 3B Shafts,



DRAINAGE ~~ conb'd

No. 1 Shaft is pumping 2,800 gpm, principelly from the 2nd Lift;
900 gpm, from 3B Shaft Bottom;
Present pumping is 3,700 gpm Totel.

Mine water is pumped approximately 8 miles to the Flant site for use
as wmill water.

To prevent surface drainege from entering the mine, surface washes

leading to the cave area are either diverted or dammed wup to hold
the water for eveporation.

SURFACE ORE TRANSFORTATICN 3

Caxrs 3 100 tons capacity, 35 to 40O per train.
Locomobive s 125-ton, 1600-hp, diesel~electric,
Trackages 132-1b. rail, 7-mile haul to receiving bin at

reduction plent, level track.

CHANGE ROOM

Accommodates 1,900 employees with lockers, showers, and toilet facili-
tles. Heated with gas space heaters.

Tn the same bullding is the Foreman's Office, Time Office, Safebty
Engineer's Office, Dispensary, Lamp Room, and Dust-Counting Labor-
atory.

COMPRESS G HOUSE 3

Five 3,500 cfm compressors, delivering at 100-lb. alr preasure,
each equipped with 600-hp synchronous motor.

One 1,936 efm - 350<hp synchronous motor.

One 1,596 cfm - 300-hp synchronous motor.

Total = 21,032 ofm, delivering at 110 lbs. air pressure for
approximately 100 lbs, mine working pressure.

NO. 1 AND NQ, ! YARDSS

Surface installations in this area include & Machine Shop (Lncluding
Cer Repairs), Electric Shop, Drill Repair Shop, Blacksmith Shop,

Truck Maintenance Shop, Framing Shed, Csrpenter Shop, Warehouse facil-
ities, Timber Treating Flant, Salvage ares, Pipe Shop, Cylinder Re-
pair Shed, Sand-Blasting Shed, Paiunt Shed, Fire Marshal Shed, Mine
Rescue Training Center, Fuse and Cap Storage Tumnel, Bateh Plant
{(including mix water cooling plent and addative storage tanks),
Stend-By Power FPlant, Compressor House, No. 1 and No. Y Hoisthouses,
Potable Wabter Treating Plant, and Change Rooms.



NO. 1 AND NO. b4 YARDS -- comt®d

There ave storage aress for all material used in the mining operabion.

Steal.: Variety of structural shapes for shop faebrication jobs
and. mine ground supporh,

Tinber s 12" x 12" drift timber.
2" end 3" lagging, various lengthe,
6" zod 8" ecribbing, pre-framed.
Fole posts - Texas pine for undercut timber.

A lerge explogives magezine is maintained to gupply the mining
operabion.

A pleuned maintenance and lubrication schedule is followed for ell
surface snd underground operabing eguipment.

MELAL PRODUCTION SAN MANUEL ONLY for 1

Average Daily Mine Production ~- Dry Tons 41,500
Pounds Copper wecovered per Ten of Ore Mined 41.3,9
fopoper, Domds 202,779 «7:93
Nolybdenum Sulpbide, pounds 7,088,366
Gold, ounces 22,396

Silver, ounces 311,699
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OUTLINE FOR SAFETY TRAINING OF SUPERVISORS

SAFETY ENGINEER -1

_J LISPENSARY ALMINISTRATIVE
ASSISTANT SAFETY ENGINEER -
SUPERVISOR SAFLTY TRATINING
SAFETY INSPECTOR
| TNSPECTION | FIRE MARSHAL
NEW-HIRE ORIENTATION . ey
SAFSTY MSBTINGS | Surface Fire Installations

Surface Crew Training

Underground Fire Installations

ORIENTATION TOUR ]

EMPLOYEE TRAINING | ire Lrops & Hose Installatedr
Surface ot et d e Fire Trucks

Underground

Underground Crew Training
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Page 1

The Sen Monuel Division smeiter of the Magma Copper Compeny is located at San
Mamel, Pinal County, Arizons in the San Pedro Valley and is approximately L5 miles
northedst of Tucsen.

The smelter has two reverbveratory furnsces. The No. 1, which is nob currently
uged and is in stendby condition, is 32-feet wide and 102-feet long inside the brigkes
worke The Ho. 2 reverb is identical to the No. 1 except that lts width is 3hefoet
inside tha brickwork.

The voof of bobth rewerbs visss in the first tem feet froam the bumers to wheve
the bobbom of the roof is 1l-foet abeve the hearth line. This elevation is maine
tained for an additionsl twenby-six feet and then dropped in the next ten feet
o 10-feat above the hearth line. This elevation iz then maintained bask Ho the
uptale .

The entire roof of both reverbs as well as the uptake is of suspended, chemic-
&llywb@nﬂeélg bagic brick of magnesite-chrome composition. The sidewalls of the

uptake are also msﬁ&nﬁwﬁi«, .

&»wz*ﬁﬁg 2t & point abont ten feeb from the burners, the flaé sectlon of the
voof iz camposed of Five vowe of pensls with eight pemels to the row scvoess the
farnace, The ;:«anélss ere 10-fect long by 3-feet wide. Hach panel ig made up of
an sngle iron rectangie; this rsctangle is carried by eight hanger rods from an
I=baam yesting freely acvoss the main beams of the reverb super siructure.

The brielk, originally 15-inches thick, are ‘baﬁded two %o the hanger., These
hangers in turn are hung fron pipas placed across the horigontal 1egg of the angle
ireon restangle. A complets panel, when new, weighs about 9,000 pounds incluvding
the steelworl, and there ave 260 beick o the panel. Half the brick are plated

and half are unplated; through the use of a “checker® installation, o ateel plate
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arcound every brick is achieved.

.'l‘his panel construction was applied to the No. 1 reverb when it was rebuilt.
The only difference in consbruction is that Noo 1 has only seven panels %o the row
as he furnase is two feet narrower than No. 2o

These five rows of panels cover all of the roof length that is accessible for
service by the Heton overhead crsne.

The beick in the balance of the roof == from the last row of panels to and
incinding the uptake, are suspended from pipes that pass throngh the vertleal legs
of heavy angle irons that are lald parsllel to‘the furnace length. These angle
jrons in turn are earried by hangsrs alttached to permanently-mounted I-beams overe
head.

The firing rate on the No. 2 reverb is dependent upon concentrate inventories
and will vavy from 175,000 to 225,000 efh of natural gas. During the year 1966,

thiz roverd smelied a daily tobtsl of over 1,200 dry tons of solid charge of which

960 dry tons was concentrate carrying 7 to 8% moisturs.
<
The replacement panels are coastructed only when the need for them is antici-

patad, and the suwber rvequived is either known or estimstedy no completed panels

Thess revlasement panels are assembled in 2 c¢lean, well-ventilated ares om the
reverk working flecr. This aven iz neh only sccessible for service by trucks and
forlk trucks, but also to the S-ton upbeke crane so that materiels handling is no
problem.

The stasl boxes that enclose the finished panels ave obtained from the waching
ghop (S1lide 1). These are made from a 6-foot by 10-fook shest of 18-gange, cold=

rolled stesl {51ide 2). This sheeb is placed in a bresk and formed to produos an



Paga 3

T

bex that s three feet wide. scross the bottom with sides fifteen-inches

T4

opensa
high, The remaining thrse-inches at the top of each side is bent at ninety-degrees
50 that it will fit over the top of the completed pamel, The end enclosures for
this hox are made in two sevarate pleces, and a complete box is thus formed with
three pleces.

THe bottom of this box is lined with three thicknesses of 32-pound, ashestos
paper vefore brickwork commences (S1ide 3) (Slide k). The first end pisce section
of the box (Slide §) is placed in positiony this end-plece and the sides then have
one thickness of asbestos naper placed thereon (Slide 6).

Instaliletion of the brick then begins (Slide 7) (Slide 8). Since the entire
panel will be enclosed, the palrs of brick are not banded (Slide 9)3 the use of a
sohacker® gystem that slternates the plated and unplated brick assures a steel plate
around every brick {Slide 11).

Pollowing the instellation of every fourth course of brick, an expansion joint
made of corrugated steel is provided (Slide 12) (Slide 13). When the panel is cam=
pleted, the second end-plece secilon is installed in the same manner as was the
Pivat one with the bothom of the onde-piece secured under the last row of brick.

The angle ivon frame is then placed on top of the completed panel (Slide 1h).

The pipes for the briek hangers are installed; and the hangers are tiooked owver them.

i

Thisz angls iren frame has adjustolls; vertical spacers mounted on 1t so that proper
distance may be maintained in ordar to keep the hangers from becoming disengaged
{(81dde 15).

The T-beam with i%s eight henger rods is then attached %o the completed panel,

and the asserbly is then raised off of the floor (Slide 16). The unit is then banded

s horizontally (Slides 17 to #4).

Tha comploted penels are then transported singly to the front end of the reverb
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by the uptake erane. A monorall affects the transfer of the panels from the uptaks
crane o the veverb crane. They are then placed on the reverb super structure for
preheating by the rediant heat from the reverb roof, This preheating may progress
for as long as thiee weeks Lefore the panels ave installed.

Seven panels in the fivst row were chenged out on Easter Sunday, Marveh 26, 1967
after nineteen months of service. The crew assigned to this work consisted of four
brickmagons, four helpers, a repeivman and a crane operabor,

The lot peoel bo be removed was loosened from the adjacent panel and the choulder
heiokwork with & bap. The orane then 1ifted the panel out easily and set it on the
fecd dock owverlooking the cumverier alsle, The vepalrman cubt the bolts off of the
elght hanger rods where they attsch to the panel, é.mi the four helpewrs started
stripping the brlck havgers and nipe and throwing the ¢id brick into a ladle in the
converter alsle balow., In the meanbime, a seeond penel wag being withdrawn, and it
wes handled in the same fachion. A8 soon as the eight boelte were cut off of this
second panel. the crane spobted the I=beam with 1te eight, loose hanger rods over
the £iret replecemend pancl; the hanger rods wore sbttached thereto with new bolts.
Thia paneld was than lowered into viage.

The soams sequence was then Jollowsd -« with one panel in and one panel ol -
onbll 211 sevon pancis had been changed. The total time involved was three hours,
and 210 souere feet of roof was veplaced with new brick of the same thickness as the
originel, The men dnvolved wers solthsr Ybwrned up® ner exhausted as is usually the
ease with woo? vepaivs; thue, we feel the panel comstrueticn is well-substantiated
and proven.

On July b, 1967, foer penels in the center of the second vow were similarly

replaced following twenby-three monthe of service.
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Dne item that presented a minor preblem was the rapld Iinear expansion of the
steel box as zoon as 1t contected the [ornane abmesphers. Since the ends were nob

free to move teesuse of the banding, the sides bockled eabwsed frowm gare inches af

L(w

hobs ends bo abott Pheee-inghes &t tos conter of fhe panel. This presented sowe difs

fizalty in plasing the new panels smuely tovether with hw result tost Inssfficlend

58,  Thig wag

saranee was orovided Por the lesh psnel when 14 wag ready Lo be pls

overeone by forelng the paoels bogetber i 21y with a 2hwin holst urbil clearance

iagh panel te be lowsred inte plags.

Wy baiisee bthat thie expansion of the stesl can be taken eare of In Lne futurs
by aitres meking the box in two seeticns v possibly vhres instend of one sonilinuoue
pleses. In thleg marner, the individus? sections will be oub long encigh be overiap
apen obher by some two-inches, and no bucklling should sesur as the lndividusl sest-

fens will then hawvs Freedon of movemsnt.

As mentioned previcusly in this repori, the roof iy eompos

ghemically-bended, magnesite~chrome brick. In the orlplinal consiractilion of the Ho. 2

reverh, wo test m&n@la were installed in tihe flrsd row bhal wers entirely wads up
of dirent qﬂﬁ@dg hiymwfimﬁﬁg pasie brisk. When thig row wis chgnpsd oul on Dagter

Sunday, 1% was Tound that these two test sanels were in resariably goed cancdibion.

The fiest and thioner of these twe panels reaveed Lo tniekness Uros ssven Yo twelve-

inches. The second panel was twelve-inches winimum. The Plest wss repoemd nol only

for eurlosity bul alse ou- desire to inspect 16 rather Shan the fset Lhat it mad

seven-inches nindmm. It could not bw returned to serviee, of fcarse, as 1 wag dam-

apred vipon contact wish the eodler atmesphere. The seeond panel wae lefy in plsee

and le =25i1L in gervi 9
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ased upon this experience, it was decided to make up two more test pansls of
this direct-bonded brick and have them ready for service before the next replacemant
wag due.

Alvhough refvastory suppliers do not generally reccmmend this type of basic brick
for hot-patching, we felt that we could do it sucecessfully and eliminate spalling by
employing the installation procesedures just described,

T was with this thought in mind that twe of the four panels installed on July by
1967 were compesed entively of this direct-bonded, high-fired refractory, The panels
were suceessfully installed with o apparent spalling whatsvever. These were in ser-
vice only ten days when the work stoppage cccurred, and the reverb has been on a hold-
ing fire sines that time.

Bosed vpon this limited but rewarding experience, we feel that the high-fired,
direct-honded type of basic brick represents a refractory superior to other basic types
in roof applieations if proper precauticns can be taeken in their installation on a hot
furnace. The panel type construction has proven to ue to lend itself rsadily to such
precautionary measures, eo thal choice ef refractories for hob-patching appears to he

opbional with the panel type reof.

(To ba foliowed by an Jmm. movie f£ilm showing construetion and replacement

of panels).
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INTRODUCTION

The replacement type ore body in limestone, which presently
accounts for fifty per éent of the Magma mine production, is
located in the eastern part of the Magma system. The general
area is named the East Division. |

The.central part of this division is located about four thou-
sand feet east of No. 2 and No. 3 Shafts which are located north
and slightly east of the general offices. In relation to the sur-
face the East Division 1is located below the tunnel on the Superior-
Miami highway.

Active stoping in the replacement deposit has been carried
on for the past ten years. From a small "interesting"” occurrence
of copper-iron mineralization, the replacement bed ore body has
been developed into a sizeable part of the production and reserves
of Magﬁa Copper Company.

This paper is an introduetion to some of the geologic features
of the replacement deposit. The major features to be discussed
include the fault structures, the relationship of the vein to the
beds, the barren embayments within the deposit, and the types of

mineralization fringes bounding the ore deposit.

GEOLOGY

Rock Types
Within the Superior mining district a variety of rock units

exist. (Plate‘IA, Generalized geologlc column of the Magma mine



area.) The oldest rock encountered in the metamorphic Pinal schist
of older precambrian age, with the younger precambrian sedimentary
Apache group unconformably on the schist. The Apache group includes
the Scanlan conglomerate, Pioneer shale, Barnes conglomerate, Dripp-
ing Spring quartzite, Mescal limestone, and the Apache basalt.
Overlying this groub‘is the Cambrian Troy quartzite followed by the
Devonian Mertin limestone, Mississippian Escabrosa limestone and
the Pennsylvanian Naco limestone. Intruded into this metamorphic-
sedimentary sequence is a very thick section of diabase, probably
Pre-devonian in aée, and quartz monzonite porphyry dikes which are
early Tertiary in age. '

| All of the above types have been locally covered by the White-
tall conglomerate and dacite. Quaternary basalt dikes cut through
the Naco limestone within the mine area, but undoubtably penetrate
the dacite outside the area. Very late sands, gravels, ﬁnd erge
sional debris now partially cover the topographic surface.

In ﬁhe East Division proper, the rock types encountered in-
clude the dishase, Troy quartzite, Martin limestone, and the por-
phyry dikes.

Underground the formations dip thirty degrees eastward, Just
as they do where exposed at the surface. (Plate IB, Rock sequence
near the replacement deposit;) In the East Division the Troy
quartzite is about 100 feet thick, while the Martin limestone is
about 340 feet thick. The term footwall limestone is used to de-
signate the portion of the Martin limestone which underlies the-
mineralized beds. The thickness of the footwall unit ranges from

12 to 20 feet. The replacement ore horizon occuples a zone of
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linestone some 12 $o 30 feet thieck. The hanglng wall limestone

ig the limestone beds above the top of the ore horizon.

Vein Structures

Only one major veln structure is associated with the replace-
ment deposit. It has been gilven several designations but the pre-
sent correlation is with the South Branch of the Magma Vein. Com-
plicated fault structures between the central and east portions
of the Magma mine system precludes a definite correlation. Minor
mineralized shear zones and small velin structures are abundant
in the diabase and especially in the quartzite underlying the re-

placement horizon, but few penetrate up into the Martin limestone.

Fault Structures

Major through-going fault structures are minor in number in
the Fast Division. However, these major faults may be classified
into several systems--=east-west, northesouth, northwest and north-
east. (Plate II, Major feult structures in the replacement de=
posit.) The east-west system is well exemplified by the major vein
structure as noted above., The vein fault 18 a normal fault with
the south side down relative to the north side. It has been follow-
ed in the quartzite-=limestone replacement areas from the 2250 level
down to the 3400 levelg'or covering about 2400 feet horizontally.

The largest fault, in the north-south system, has been desig-
nated as the NS &5 W fault. This structure has & horizontal com-
ponent of movement of about 400 feet (east side north) and a verti-
cal component of 90 feet (east side up). Faults having a larger

horizontal compohent of movement than vertical component may be
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referred to as strike-slip faults.

Two more strike-slip faults have been encountered. The first
is located about 575 feet west of the NS 5 W fault. This fault
has around 50 feet of horizontal movement and less than two feet
of apparent vertical movement., Its trace in the beds is N 15° E.

The second fault lies 250 feet farther west and appears to
be of limited extent. However, it does offset a mineralization
fringe some 30 feet with no appreciable vertical offset. The trace
of this fault is N 25° E.

A third fault, which may be a strike-slip type, has been en-
countered in the main level drifts as they were driven from No. 2
Shaft to the East Division., Its effect on the beds is unknown at
the present time but it apprently offsets the Magma vein some 80
feeto

All of these strike-slip faults have the same direction of
movement-~the eastern block has moved north relative to the west-
ern block.

A numbef of east-west trending faults, other than the vein
system, have been found which generally complicates the explora-
tion}and development of the replacement deposit. Usually they
‘begin to form east of a strike-slip and first appear as a "roll"
in the mineralized horizon. As they are followed eastward, the
roll becomes more sharply developed until at some point the ac-
tual fault forms with a faulted displacement between the two sides.
Structures of this type are known as hinge faults. Generally the
displacement increases eastward and on one of these faults has

attained a maximum of some thirty feet. These faults generally
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terminate near the next strike-slip fault east of where they origi-
nated. These are normal fault structures in that the side whieh
is down dropped lies in the direction of the dip of the structure.

The northwest system is not well developed by throughgoing
structures, but they are found throughout the deposit.

A flat-dipping (30-40 degrees) northeast trending group has
only recently been encountered. The structures formed by this
system apparently are bounded on the east by the first strike-slip
fault west of NS 5 W fault. The effect of these faults within the
ore horizon die out rapidly to the west. This group of faults
probably does not extend much farther west than the second strike-
slip fault.

Minor faulting throughout the replacement deposit generally
had the same trend as the major structures, that is, east-west,
north-south, northwest and northeast. The major fault, the NS 5 W
fault, has been used as a dividing line for naming the position of
the working places east and wesﬁo The workings east of the fault
are called east bed workings and those to the west are called west

bed workings.

Relation of the Vein to the Beds

The east-west trending South Branch of the Magma Vein is also
used for naming positions within the East Division., The replace-
ment beds located north of the vein are called the north beds, while
those to the south are called the south beds. (Plate III, Vertical
section showing the relation of the vein to the beds.) In a verti-
cal section it is noted that the south beds are displaced about 30
feet downward in relation to the north beds. It is well to point
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outt at this time several interesting points regarding the vein.
1. Deep in the dilabase the vein is little more than a poorly
mineralized fracture zone containing hematite and sphalerite
with 1ittle copper. 2. As the quartzite contact is approached
the vein widens and the copper values become of commercial in-
terest. 3. The width and grade increases to a maximum in the
quartzite and little hematite or sphalerite is found. 4. As

the footwall of the south beds is intercepted the vein struct-
ure begins to break up although quartz, pyrite, chalcopyrite

and bornite are abundant. 5. The veln is not esaily traced
within the south~bed-=north-bed replacement zone but generally
a quartz structure hélps to identify it. The hematite content
is usually quite low. 6. The structure is usually lost as the
north beds are encountered. 7. Where followed up into the hang-
ing wall above the north beds, only a fracture zone is found with

minor hematite and zineco.

North and South Beds

The north beds have a much shorter lateral extent than do the
south beds. The 1limit is generally less than 150 feet to the north
of the vein. The average thickness of the north beds may exceed
that of the south teds but averages under thirty feet. Thicknesses
of 8ixbty feet have been mined but in these areas the horizon con-
tained poorly mineralized limestone beds between heavily mineral-
ized limestone beds.

The south beds seem tec have been mueh more favorable for
mineralization than the north beds. The mineralization, on the

average, extends over 500 feet south and in some places extends
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& south of the wein strueoure. Yhe

probably around 15-20 feet but may reach 30 feet,

Barren Bpbayments in the Replacement Beds
. VO e E W'A;n._g’{ R ” i A

The entire lateral distance, hetween the mineralization
fringes to the north and south of the veln, is not completely
replaced. Barren zones exist whileh oceupy the entire vertieal
interval of the replacement bed horizon. These bodles trend
east-west in plan and are generally devold of mineralization
and stiructure except for scattered pyrite and a few minor verti-
ecal breaks. They have the same appearance as the limestone out-
side the limits of the ore bedy. (Plate IV, Barren embayments in
the replacement beds.) Two have been found within the ore limits
of the east beds. Both start et the NS 5 W fault and extend east-
ward. The first one has a north-south width of 40 feet and ex-
tends about 100 feet eastward. Surprisingly enough this mass of
barren limestone oceurs next to the vein. The other is a2lso about
Lo feet wide but extends some 200 feet eastward.

Two additional ones have been found In the west beds and the
westuard extent of these have not yet been ascertained. The small-
est one projects some 150 feel eastward into the replaced zone.

The larger one splits the horizontal north-south exteni of the ore
body and projects some 500 feet castward into the ore body. In
hoth of these, prongs of mineralized replacement beds have extended

wvegtuard on both sides of the barren bhlocks.

Configuration of the Replacement Horizono.

The present configuration of the replacement horizon is domi-
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nated by the initial eastward dip of the limestone beds. (Plate
V, East-west section Chrough the replacement horizon.) In an east=
west vertical section, the dominant fault structure is the NS 5 W
fault which was discussed earlier. Throughout the west beds the
replacement horizon dips eastward at its normal thirty degrees.
There is little flattening of the beds as the NS § W fault is
approached. However, on the east side of the fault the beds are
much flattened and actuvally rewerse dip in the vicinity of the
fault. The change in dip of the beds on the east side has been
attributed to vertical fault movement on the NS 5§ W fault but
undoubtably compressive forces have helped by bowing and folding
the beds either before or during the period of faulting.

In north-south sections the main features noted are the
barren embayments within the ore horizon and the displacements
on the steep-dipping east-west hinge fault system. (Plate VI,
North-south vertical sections across the east beds.) In the east
beds, & central high is noted with down dropped trough=1like areas
on both sides. In the west beds (Plate VII, North-south vertical
sections across the west beds) the central high is missing but
the trough zone is well devéloped on the south side of the ore body.

The compiications caused by the hinge faults are well shown.

ORE DEPOSITION

Hypogene Minerals

The relative importance, volume=wise, of the minerals in the
East Division is as follows: Specular variety of hematite, pyrite,

red hematite, chalecopyrite, bornite and chalecocite. Other minerals
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also occur and include quartz, ankerite (?), magnetite, barite,
galena, sphalerite, calcite and rhodochrosite. Minor amounts
of gold and silver are moted in the assays but the specific
minerals have not been identifiled.

The minerals of commercial interest include chalcopyrite,
bornite and chalcocite,

Within the veln system, quartz, pyrite, ehalcopyrite, bor-
nite and ankerite (?) are the common minerals with minor specu-
larite, sphalerite and barite.

The replacement bed horizon contains all the minerals named

above, but specularite and pyrite are the twe most noted.

Mineralization Fringes

The mineralized limestone-altered limestone fringes or cut-
offs are of special interest.

Three minerals cut-off types are known. (Plate VILI, Types
of mineralizat}on fringes.) The first is the fault cut-off where
a pre-mineral fault is the control. The displacement across this
fault 1is generélly very small, being less than two feet. The
second is the "barren-wall" cut-off where the mineralization
suddenly changes from a completely replaced section into barren
fringe limestone. The replaced section 1s generally thicker than
12 feet on this type, and changes to barren limestone is less than
two feet of lateral distance. The third type is a combination of
the first two. In this a fault partially controls the mineral-
ization and the top side of the mineralization zone will gradually
begin to drop toward the footwall. Wﬁen the mineralized thickness

decreases to 4=8 feet the mineral then ends on the barren-wall type

=Q=



cut-0ff o

All three of these types can be exhibited in less than twenty-
five feet of one another. A fault on the fringe extends out Into
the ore body and the other two types become dominant.

In general high-grade ore is found on the south fringe of the
ore body but the other mineralization fringes are not particularly

noted for thelr association with high-grade ore.

Sequence of Mineral Deposition

Mineral deposition appears to follow the normal sequence
found in other hypogene deposits. Magngtitea hematite, and pyrite
with minor quartz flooded the replacement horizon by extensive re-
placement of the limestone, with some copper being introduced at
this time., The quartz and pyrite are early minerals and continued
to be deposited throughout the mineralizing period. Following the
extensive'pyritization and hematitization of the ore horizon some
of the faults were reactivated. This stage was followed by the
major influx of copper mineralization which formed the economic

ore body as it is known today.

Controls on the Mineral Deposition

The primary control on the mineral deposition is the host
rock itself with the physical-chemical favorabllity of this par-
ticular horizon., Why this speecific horizon is most favorable is
unknown., However, it is well to note that this same stratigraphic
unit is very favorable in other areas. The lower Devonian beds
at Bisbee, Morenci, Christmas and Globe contaln replacement ore

bodies similar to that which is found here.
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The faults in many places show a very strong control on the
copper mineralization but at this time the structural history of
the area is not well enough known to limit the major direction.
It 1s suggestive, however, that the east-west trend is highly
favorable as a control but there are exceptiohs to this.

Within the beds the copper mineralization rarely if ever
-occurs outside of the hematite-pyrite areas. It would thus seem
that the pre-preparation of the host rock by the earlier iron

mineralization was also essential.

SUMMARY

In summary, the replacement deposit located in the Devonian
linestone constitutes a unique type of ore deposit for Magma.

- Some of the features can be easily traced throughout this
deposit. Such things as the faulting, the warping of the beds,
the types of minerals present, and the barren emba&yments of lime-
stone. All of these features, and others, are currently being
exanined and recorded. Mich progress has been made in the last
ten years in the exploration, development, and mining of this
deposit.

The progress made Iin the integrating of geologile information
is very encouraging. Projects presently underway are numerous.
They 1nciude & detalled paragenetic study, a study of the stages
of mineralization and faulting with their interrelationship, and
a study of the minor mineralized fracture-vein zones. Many of the
points discussed today are early tentative concepts based on these

studies.
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Through the ':l.nteg;ration of date an understanding emerges, not
ondy .for this déposit, but for others as well. Understanding this
deposit will aid in the exploration for additional ore bodies withe
in this speeific horizon and other favorable replacement horizons

within the Magme ares.
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SAFE HAULAGE OPERATION
at the
SAN MANUEL COPPER CORPORATION

By Wo R. Collier

Perhaps in no other phase of the underground operation at San
Manuel has safety played such a vital part as in the ore haulage level
operations. Size of the equipment, tonnage requirements, electric
power used, and overall size of the level presented a unique type of
proolem to the engineers who laid out and brought this large under-
ground mining operation into production.

Full use of radio communications, intercom type phone eircults,
block signal systems, and full safety features on the haulage squipment,
i.8., deadman type controls, three separate oraking systems, air homs,
dual sealed beam headlights, overspeed circuit breakers, and all other
modern safety devices available at the time were used, |

Safety engineering of particular problems is a normel part of
operations. However, one major factor must now be conéideredo Dus to
the delicate balance and smooth operation of the mine haulage operation,
any major change must be completely analyzed as to how it will effect
the entire mining operation before it is used. #Trial and error" methods
have no place in a haulage system that has become, in a very short time,

one of the largest of its kind in the world.
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During the initial period of training of ore haulage peréonnel,
manpoﬁer was in short supply and it was not always possible to employ
men of tﬁe caliber desired. Experiencéd underground haulage men were
not available and had to be trained by Company supervisors., All of our
haulage 1e§el supervisors had the benefit of experience in high tonnage
underground haulage operations prior to coming to San Manuel,

Since the first undercut pillar wag blasted on November 2L, 1955,
over 37 million tons of ore have been hauled and hoisted. The present
monthly quota of approximately one millién tons was reached in early
1958,

ﬁeawy ground weight in some sgctions of the main haulage lines
adjacent to active stope areas requires ma jor timber repair., Development
work being done, as well as normal electrical and mechanical maintenance,
presents a congestion problem that is éased by a "Draw by shifts of
different blocks". This, in turn, has presented a safbty problen of

housekeeping, umaterial storaze, and elimination of electrical hazards,

Timber repair crews must leave haulage lines in safe operati&nal
condition for the oncoming shift., Electricians and mechanics can do
only that wqu that they can complete or leave in a safe condition
without interfering with normal operations or creating a hazard,

Development of new haulage lines in new panels, driving of
transfer raises, and concreting operations are serviced and supplied
from main haulage lines, and although ore haulage equipment does have
priority of movement, traffic control is a haulage responsibility admin-
istered by a dispatcher in radio contact with all locomotives on the

level.,
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Tests made by the Safety Department show that a commnications
circuit (radio, audio intercom, or telephone) is opened to the dis-
patcher on an average of twelve times a minute., Incoming calls are
handled in sequence of lmportance as relative to ore train movement.

Any error by the dispatcher giving non-haulage equipment access
o the main haulage lines or any unauthorized use of main lines could
result in a very serious accident.

A complete description of the communications system is outlined
in a paper, "Mine Communications System at San Manuel," written by‘Mr°
Co Lo Pillar, Mine Superintendent, for presentation to the A. I. M. E.
in San Francisco during their meeting in Feoruary, 1959.

For those present who ave interested in the technical details of
the haulage operation and equipment, an excellent article by #r. C. F.
Cigliana, Mine Foreman, was puolished in the May, 1958, issue of
Mining Engineering.

Striet enforcement of safety rules, seeing that other depart-
ments working on the haulage level comply with haulage regulations,
screening of haulage employees within limits of existing union labor
contracts, and a planned system of training are the foundations on which
the haulage supervisors conduct the program of accident prevention,

An experienced, safety-conscious group of haulage supervisors
expedite the program, under the guidance of Mr, G, Massey, Haulage

Foreman, who is present ab this meeting.
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POLICY
Responsibility that a well coordinated safety program is conducted
by the supervisory staff rests with the Safety Dspartment, The respon-
sibility for the safety of the men on duty rests with the supervisory
staff one hundred percent. ' ‘
The foreman or first-line supervisor is the key man in accident

prevention, particularly with regard to unsafe acts, Because these

‘supervisors are so integral a part of the safety program, their training,

sincere cooperation, and contribution towards improvement of methods is

a primary factor in considering futwre policy,

GENERAL OVERALL PROGRAM

Supervisory safety training is done in thres different methods,

1. A two-month tour of duty in the Safety Department is given
each mine shift boss, He 1s selected for this tour of duty
by the Mine Foreman from a list compiled in the Foreman's
office. During his term with the Safety Depariment he receives
concentrated safety information and acts as a Safety Inspector,
Two mine shift bosses are assigned to the Safety Department
every two-month period.

2, Bosses' Safety Meetings: Twice weekly a 30-minute meeting
is held in the Safety Office. This meeting, held after shift,
is attended by all day shift mine supervisors and all shift
work supervisors who are currently on the day shift. Meetings
afe planned and prepared well in advance as to subject matter

to ve presented to the bosses.
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3. Informal approach: As briefly outlined in Safety Department

Relative to Haulage Operation, Safety Engineers and Inspectors
work through the immediate boss by calling attention to unsafe
conditions or unsafe work practices, make recommendations and
suggestions to assist the bosses in correcting the unsafe
condition or practice.

Fire protection enginéering” inspection, and maintenance are all
Safety Department responsibilities, as is the maintenance of stations of
emergency equipment, first aid supplies, and rescue apparatus.

As of January, 19699 safety meetings for employees were set up
with the thought of allowing the employees to take a more active part
in the safety program. Meetings are engineered as to topics, time;‘and
location, Employees are encouraged to offer practical suggestions at
these meetings. Suggestions are forwarded to the Safety Department - for
consideration and processing if found to be practical, Written answers
to these suggestlons, and suggestions turned in from suggestion boxes,
are returned to the employee through his boss.

Introduction of new safe practice procedures and equipment, issu~
ing or revising of rules are a Safety Department function. This is done
by consultation and concurrence with the department heads affected by
the change,

Investigation of all serious injuries, compiling monthly reports,
the use of pictures and films, maintenance of bulletin beards, signs,
and the many other usual functions of a Safety Department are a part of

the general safely program.
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SAFETY STAFF
The Mine Safety Staff consists of a Mine Safety Engineer and two
Assistant Safety Engineers, two mine shift bosses as Inspectors, and a
Fire Marshal. Safeﬁy Department personnel carry no line authority except
the authority to stop any obviously unsafe operation until a foreman can

be contacted,

MING SAFETY PROCRAM RELATIVE TC THE HAULAGE OPERATION,

In addition to the "Gemeral Safety Rules and Instructions", an
“Operation of Trains and Motors" pamphlet was revised and re-issued in
January, 1959, This procedure covers four main sections of ore haulage:

1, General Rules: Motor operation, Handling equipment , Working
near haulage equipment.,

2, Ore Haulage Levels: Ore Train Operation.

3. loeding of Ore Trains: Car loader safety, use of loading
A lights, tools.

4o Supply and Development on Haulage Levels: Operation of
service crew motors, Car transfers,
Changing batteries,

The procedure was read and explained to the workmen during safety
meetings held during January and February, with special emphasis given
parts of the procedure governing work done by the men under the super-
visor conducting the meeting,

Safety Inspectors use "Check Sheets" daily in haulage level inspec-

tion tours., These notebook size forms facilitate checking of:

1. Motor and Motorman: Gloves, respirator, safety glasses, re-
reilers, fire extinguishers, horn, brakes, etc,

2, Pony Sets: Trolley guard, loading lights, ladders, tools,
sprays, housekeeping, control boards, timoer condition, ete,
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Carbon copiee of the Check Sheets are processed through the shift
bosses with a follow=up inspection at a later date.

In addition to a roundathe:ilock safety program carried out by
the supervisors, "B" (afternoon) and "C" (graveyard) spot check inspac-
tions of haulage level operations are made by the Safety Staff on an
irregular gchedule,

Blasters and battery motormen "Safety Job Instruction" forms are

provided for the haulage bosses to assist in qualifying and instructing

employees,

Haulage bosses report daily on a "Haulage Operational! report any

defects not corrected during their shift.

Accident experience, while not comparable with a surface haulage
operation, does compare favorably with other departmsnté in the mine in

frequency, Actual statistics are:

1959 = 8 Monbths

Lost Time Accidents 1
Days Lost 3,067
(Including 3,000 days charge permanent partial)

Frequency 39,63
Severity 3,682

1960 - To March lst

Lost Time Accidents ‘ 2
Days Lost 6
Frequency 23,80

Severity 71
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SUPPLiEMENTARY INFORMATION SHEET FOR MiN RATED AS BLASTERS
BLASTERS 1475 LEVEL

In blasting hung raises, the blaster should first find out, if possible, what caused

the hang-up, and place the blast where it would do the most good.

As an example--If because of a thick bank in the raise, the raise has narrowed at
one point and rough muck caused the hang-up, it is much better to undercut the bank
to bring the raise in than just to free the boulders in the hang-up, because rough
muck behind the hang-up will hang the raise again and more blasts will have to bs

put up.

Small shots against "key" rocks in a hang-up do much betier than large bombs not

placed properly.

"Concussion® shots should be used only for fine or wet muck. They should be limited

to two sticks of powder, placed three or four feet away from the muck.

Each blaster is responsiole for all explosives in his line., Sacks should be
geparated when not in use, and a bench or box should be provided for storage while

trains are being loaded.

Clearance to bplast is to be obtained FROM THE DISPATCHER ONLY. Clearance should be

obtained as soon as the shot or shots are loaded, As soon as the blasts have gone,

notify the dispatcher because workmen on the 1415 Level are being held up,

A good blaster is not known for the number of blasts he puts up, but for how well
he keeps the raises free of hang-ups in his line. As the senior workman, house-
keeping both in the pony set and in the drift is his responsibility, as is the
reporting to his boss of anything that is in need of attention in his line that is

not his normal work to take care of.
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Name

BLASTAR, 1475 LEVEL

TO WUALIFY AS A SLASTER ON THE 1475 LuVBL, A MAN MUST Bi ABLE TO ANSWER THi
LISTED 8 QUaSTIONS,

1, How many sticks of powder are you pexinitted to use in a bomb, without first

getting the boss's okay to use more?

2. Why are NO electric caps used in active transfer raises?

3. How much are you allowed to cut off of an 8-foot fuss?

Lo BExplain how you get a clearance to blast?

5. Allowing for manways to the 1415 Level, how is a blast guarded?

6. After you get caps, primacord and powder from the main magazines, how do

you take care of them in the working area?

7o Where are the bomos made up?

8, Show how you make up a bomb, using primacord; shew how you tie a bomb on

a blasting stick.

Supervisor checking procedure
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CHECK LIST FOR BATTERY MOTORMEN AND SWAMPERS

# #
Motorman Swamper
Inspechor

1. When do you need a swamper?
2. How close can you follow:
a8, A muck train?
b, A supply train?
¢o Another motor?
3. How many motors are allowed to be in an airlock at one time?
Lo, How many men sre allowed to ride:
8. A 4=ton motor?
bo An 8=ton motor?
5. when is it safe to get on or off a moving motor?
6, When does the swamper walk behind a string of flats being pushed?
7. How far ahead of cars or trucks being pushed should a swamper walk?

15 ft. 50 £, 150 £, 200 fi.

8. Is a whistle required while swamping?
Does the motorman have to answer the swamper's signals with his whistle?

9. Where do you get safety glasses?
Demonstrate use of haulage block lights.
Demonstrate leaving motor for short time,
Demonstrate changing batteries,
Demonstrate spotting trucks or cars,

10. What should a motormwan do when approaching men working or walking in haulage

drifta?

11, What are the hazards in coupling cars?

a. Can moving cars or trucks be uncoupled?

bo In lining up couplers should the car or trucks be stoppsd first?
12, Where do you stand:

a, While re-railing cars or trucks?

bs While train or motor is passing you?

c. While coupling or uncoupling cars?

REMARKS s
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