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PART 1

INTRODUCT ION ZHem 47

DESCRIPTION OF OPERATIONS

THE 16-T0-1 MINE AND MILLING OPERATIONS NEAR SILVER PEAK,
NEVADA HAS BECOME NOT ONLY SUNSHINE MINING COMPANY’S FIRST NEW
GOLD AND SILVER PRODUCING FACILITY, BUT ALSO REPRESENTS A DRA-
MATIC DEPARTURE FROM THE MINING AND MILLING PRACTICES LONG EM-
PLOYED AT THE SUNSHINE MINE IN NORTH IDAHO. SEEKING TO FURTHER
STRENGTHEN ITS POSITION AS ONE OF THE NATION’S LEADING SILVER
PRODUCERS AND PROVIDE A SECOND SOURCE OF INCOME, SUNSHINE'’S
BoARD OF DIRECTORS MADE THE DECISION IN JUNE OF 1980 TO PROCEED
WITH DEVELOPMENT OF THIS PROPERTY, UNDERGROUND MINE DEVOLOP-
MENT BEGAN IN SEPTEMBER OF THAT YEAR AND, FOLLOWING COMPLETION
OF ALMOST 16,000 FEET OF DRIFTING AND CROSSCUTTING TOGETHER WITH
A 550 TONS PER DAY MILL, THE FIRST BULLION WAS POURED IN MARCH OF
1982, THE SILVER PEAK OPERATIONS CONSISTS OF A CONVENTIONAL CYANIDE
MILLING FACILITY AND AN UNDERGROUND MINE LOCATED 3% MILES FROM THE
MILL IN THE SILVER PEAK MOUNTAIN RANGE IN CENTRAL ESMERALDA COUNTY,
PRESENT ANNUAL OUTPUT IS APPROXIMATELY ONE MILLION OUNCES OF SIL-
VER AND 8500 OUNCES OF GOLD FROM 200,000 TONS OF ORE WITH A TOTAL
EMPLOYMENT OF ABOUT 85 PERSONS,




PART 11
BACKGROUND DATA

GEOGRAPHY

THE 16-T0-1 MILL AND MAIN OFFICE IS LOCATED 5% MILES SOUTH-
WEST OF THE TOWN OF SILVER PEAK IN CENTRAL ESMERALDA COUNTY,
NEVADA (FIGURE 1), AT AN ELEVATION OF 5200 FEET ABOVE SEA LEVEL,
THE MILLSITE IS SITUATED IN AN AREA OF RELATIVELY EVEN, GENTLY
SLOPING TERRAIN NEAR THE EDGE OF THE EASTERN FOOTHILLS OF THE
SILVER PEAK MOUNTAIN RANGE, JUST ABOVE THE BROAD ALLUVIAL FANS
WHICH LEAD TO THE FLOOR OF CLAYTON VALLEY. PRESENT ACCESS TO THE
FACILITY IS BY WAY OF A GRAVEL ROAD ORIGINATING FROM SILVER PEAK.
THIS ROAD CONTINUES PAST THE MILLSITE ANOTHER 3% MILES WEST TO
THE UPPER PORTAL AND SHOPS OF THE 16-T0-1 MINE WHICH IS AT AN
ELEVATION OF 7000 FEET. THE MINE IS LOCATED IN A MOUNTAINOUS
AREA WHICH IS CHARACTERIZED BY VERY RUGGED TOPOGRAPHY, WITH JAG-
GED CLIFFS AND DEEP, NARROW CANYONS AND WASHES. MAXIMUM ELEVA-
TIONS IN THIS AREA APPROACH 9000 FEET.

THE REMOTENESS OF THE AREA AT TIMES MAKES OBTAINING SERVICES
AND SUPPLIES DIFFICULT, THE NEAREST TRUCK FREIGHT TERMINALS ARE
LOCATED 60 MILES AWAY IN TONOPAH. COMMERCIAL AIRLINE AND AIR-
FREIGHT SERVICES ARE IN RENO AND LAS VEGAS, 230 AND 215 MILES AWAY,
RESPECTIVELY, ALTHOUGH NOT USED BY THIS OPERATION, THE CLOSEST
RAILHEAD 1S AT MINA, NEVADA, 70 MILES TO THE NORTH.

THE HIGH, SEMI-ARID DESERT CLIMATE IN THIS REGION SUPPORTS A

MODERATE TO SPARSE POPULATION OF VEGETATION WITH SAGEBRUSH,
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GREASEWOOD, AND SOME GRASSES PREVALENT AT THE LOWER ELEVATIONS.
PINION AND JUNIPER BECOME COMMON AT ELEVATIONS ABOVE 7000 FEET,
WILDLIFE IN THE REGION IS RELATIVELY SPARCE DUE TO THE LACK OF
VEGETATIVE COVER. THERE ARE NO THREATENED OR ENDANGERED SPECIES
OF PLANTS NOR ANIMALS KNOWN TO INHABIT THE AREA. ANNUAL PRECIP-
ITATION IN THE REGION IS BETWEEN FOUR AND FIVE INCHES WITH MUCH

OF IT OCCURING AS FREQUENT CLOUDBURSTS DURING THE LATE SUMMER,
FLASH FLOODS ARE NOT UNCOMMON., TOTAL SNOWFALL IN THE AREA OF THE
MINESITE SELDOM EXCEEDS 24 INCHES ANNUALLY AND SNOW FROM INDIVID-
UAL STORMS USUALLY MELTS OFF WITHIN A FEW DAYS. TEMPERATURES AT
THE MILLSITE RANGE FROM A LOW OF ZERO TO HIGHS APPROACHING 100°.
SUSTAINED PERIODS OF BELOW-FREEZING TEMPERATURES ARE RARE, HOW-
EVER, AT THIS LOCATION, ONLY ONE PERENNIAL STREAM OCCURS IN THE
AREA WITH ITS ORIGIN BEING THE MINE DISCHARGE. A SMALL LAKE, PERI-
ODICALLY STOCKED WITH TROUT, EXISTS ONE MILE BELOW THE MINE AND IS
FED BY THIS WATERCOURSE WHICH SUBSEQUENTLY DISAPPEARS INTO THE
GROUND APPROXIMATELY THREE MILES FURTHER DOWNSTREAM.

GEOLOGY

THE SILVER PEAK MOUNTAINS ARE THE LARGEST MOUNTAIN GROUP IN
THE COUNTY, COVERING APPROXIMATELY 300 SQUARE MILES. Two PARALLEL
BELTS OF PRE-TERTIARY ROCKS INTRUDED BY QUARTZ MONZONITE PLUTONS
FORM THE NORTHEAST AND SOUTHWEST PARTS. BETWEEN THESE BELTS OF
OLDER ROCKS IS A THICK SECTION OF TERTIARY SEDIMENTARY AND VOL-
CANIC ROCKS OCCUPYING WHAT MUST HAVE BEEN A TOPOGRAPHIC LOW IN
EARLY TERTIARY TIMES., IT IS IN THIS REGION THAT THE RED MOUNTAIN
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MINING DISTRICT IS LOCATED, ENCOMPASSING NOT ONLY THE 16-T0-1 MINE
BUT ALSO OTHER IMPORTANT, ONCE-PRODUCING PROPERTIES SUCH AS THE
MoHAWK AND NivLocC,

THE ROCKS OF THIS DISTRICT ARE PRIMARILY LATE MIOCENE EXTRU-
SIVE VOLCANIC TUFFS AND BRECCIAS, WITH INDIVIDUAL UNITS TYPICALLY
HAVING A VERY LIMITED LATERAL EXTENT. THE OLDER VOLCANIC UNITS
ARE GENERALLY ANDESITIC IN COMPOSITION, WHILE YOUNGER UNITS ARE
PREDOMINENTLY RHYOLITES AND LATITES. RHYOLITIC DIKES AND PLUGS
CAN BE FOUND LOCALLY. AGES FOR THE VOLCANIC UNITS RANGE FROM 22.8
M.Y. TO 11.1 M.Y. THE ANDESITES EXPOSED IN THE DISTRICT ARE ESTI-
MATED TO BE MORE THAN 800 FEET THICK, BASED UPON UNDERGROUND MAPPING
AND DRILL HOLE DATA FROM THE 16-T0-1 MINE. THEY ARE THE PREDOMINENT
HOST ROCK FOR THE OREBODY PRESENTLY BEING MINED, THE ANDESITES CAN
BE DIVIDED INTO FIVE UNITS OF ALTERNATING CRYSTAL TUFF FLOWS AND
TUFFACEOUS SEDIMENTS. THE RHYOLITES EXPOSED IN THE DISTRICT IN-
CLUDE TUFFS, FLOW BRECCIAS, AND LOCAL INTRUSIVE DIKES AND PLUGS.
THE SEQUENCE IS OVER 550 FEET THICK IN SOME AREAS, ,AND TYPICALLY
FORMS THE CLIFFS AND JAGGED SPIRES PRESENT IN THE UPPER PORTION
OF COTTONWOOD CANYON ABOVE THE 16-T0-1 MINE.  RHYOLITES FORM THE
HOST ROCKS FOR THE OREBODY ON PORTIONS OF THE UPPERMOST LEVELS OF
THE MINE. LATITES CAP THE RIDGE ABOVE THE 16-To-1 MINE IN COTTON-
WOOD CANYON, AND ARE MORE PREVALENT TOWARD THE WEST WHERE THEY FORM
THE HOST ROCKS FOR THE MOMAWK MINE.  THE UNITS CONSIST OF WATER--
LAID AND AIR FALL TUFFS, INTRUSIVE DIKES, AND FLOWS, IN A SEQUENCE
OVER 850 FEET THICK.




THE MAJOR STRUCTURAL SYSTEM IN THE DISTRICT CONSISTS OF NORMAL
FAULTING WHICH STRIKES GENERALLY NORTHEAST. THESE FAULTS PROVIDED
THE OPEN FISSURES FOR VEIN EMPLACEMENT BY HYDROTHERMAL FLUIDS.

THE 16-To-1 VEIN IS AN EPITHERMAL FISSURE VEIN WHICH STRIKES N. 40-

/0°E  AND DIPS FROM 65° TO VERTICAL TO THE SOUTHEAST., THE WIDTH

OF THE VEIN RANGES FROM FIVE FEET ON THE SURFACE TO 50 FEET ON THE
7000 AND 6890 LEVELS, BUT AVERAGES 22 FEET FOR THE ENTIRE OREBODY.
THE VEIN IS WIDEST IN THE CENTRAL PORTION OF THE OREBODY, AND TAPERS
TO AN AVERAGE OF EIGHT FEET ABOVE, BELOW AND TO THE SOUTHWEST ALONG
STRIKE. TO THE NORTHEAST, THE VEIN NARROWS ABRUPTLY IN THE UPPER
LEVELS AFTER THE DEPARTURE OF A PROMINENT FOOTWALL SPLIT CALLED THE
COLORADO VEIN.,  THE DIMENSIONS OF THE ORE CHUTE PRESENTLY BEING
MINED ARE ROUGHLY 1000 FEET ALONG STRIKE BY 525 FEET VERTICALLY,
ALTHOUGH THE LOWER LIMIT OF THE CHUTE IS DEFINED BY THE LIMITATIONS
OF THE MINING METHOD EMPLOYED, RATHER THAN AN ORE TENOR OR MINERAL-
OGICAL CHANGE,

THE MINERALOGY OF THE 16-T0-1 VEIN IS RELATIVELY SIMPLE. THE
DOMINANT GANGUE MINERALS ARE QUARTZ AND CALCITE, WITH QUARTZ COM-
PRISING 60% AND CALCITE 40%. MINOR AMOUNTS OF BARITE AND SIDER-
ITE HAVE BEEN NOTED IN THE UPPER LEVELS. RARE ANHYDRITE HAS BEEN
NOTED IN THIN SECTIONS. MUCH OF THE CALCITE IN THE UPPER LEVELS
CONTAINS MANGANESE, GIVING IT A SIDERITE-LIKE APPEARANCE. BARITE
HAS BEEN OBSERVED AS WHITE BLADED CRYSTALS IN LOCAL VUGS. SMEC-
TITE IS COMMON IN BANDS ON THE LOWER LEVELS. ADULARIA HAS BEEN
IDENTIFIED, BUT IS RARE, THE PRECIOUS METAL MINERALS ARE PREDOMIN-
ANTLY ARGENTITE (ACANTHITE), WITH LESSER AMOUNTS OF THE RUBY




SILVERS, PROUSTITE AND PYRARGYRITE. ADDITIONAL SILVER MINERALS
WHICH HAVE BEEN TENTATIVELY IDENTIFIED MICROSCOPICALLY ARE POLY-
BASITE, STEPHANITE, TETRAHEDRITE, AND STROMEYERITE. NATIVE SILVER
OCCURS IN MINOR AMOUNTS ON THE UPPER LEVELS AS WIRES AND FLAKES IN
VUGS AND ALONG FRACTURES., GOLD IS ASSUMED TO OCCUR PRIMARILY IN
NATIVE FORM, IT HAS BEEN OBSERVED IN THIN SECTION ONLY ONCE, AS
AN EIGHT MICRON GRAIN WITHIN A GRAIN OF ACANTHITE. SILVER VALUES
IN THE VEIN CAN RANGE FROM NIL TO +100 OUNCES PER TON, BUT OVERALL
AVERAGES SIX TO SEVEN OUNCES PER TON FOR THE DEPOSIT. BASE METALS
OCCUR AS SPALERITE, GALENA, AND CHALCOPYRITE. THE GALENA, WHICH
IS NOT ARGENTIFEROUS, CAN LOCALLY BE FOUND IN AMOUNTS EXCEEDING
10% WITHIN INDIVIDUAL VEIN SECTIONS ON THE LOWER LEVELS. HOWEVER,
OVERALL IT AVERAGES LESS THAN 1%. SPHALERITE OCCURS AS THE STRAW-
COLORED, IRON POOR "HONEYJACK” VARIETY, LIKE GALENA, IT CAN AP-
PROACH 10% IN INDIVIDUAL BANDS ON THE LOWER LEVELS, BUT AVERAGES
LESS THAN 1%. CHALCOPYRITE IS FOUND LOCALLY ONLY IN FINE GRAINED
DISSEMINATIONS IN AMOUNTS LESS THAN 0,2%., OTHER SULFIDES FOUND IN
THE VEIN ARE PYRITE AND MARCASITE. . THE PYRITE CONTENT OF THE VEIN ]
IS VERY LOW (LESS THAN 0.3%). MARCASITE is RARE, AND HAS BEEN OB-
SERVED ONLY IN POLISHED SECTION. MERCURY, ANTIMONY AND ARSENIC
HAVE NOT BEEN FOUND IN SIGNIGICANT AMOUNTS IN THE ORE. VOLCANIC
WALLROCK FRAGMENTS OF HORSES OF WASTE BETWEEN VEIN BANDS ARE COM-
MON VEIN CONSTITUENTS ON ALL LEVELS.

THREE MAJOR STAGES OF VEIN EMPLACEMENT CAN BE RECOGNIZED IN
THE 16-T0-1 VEIN., STAGE I 1S COMPOSED OF FRAGMENTS OF BARREN
CRYPTOCRYSTALLINE QUARTZ FLOATING IN STAGE II AND IIl MATERIAL,




STAGE Il CONSISTS OF PREDOMINENTLY QUARTZ WITH PRECIOUS AND BASE
METALS AND MINOR CALCITE. STAGE III IS COMPRISED OF MOSTLY CALCITE
WITH MINOR AMOUNTS OF QUARTZ AND LOW GRADE (LESS THAN 2 0Z./TON)
PRECIOUS METALS., WELL DEVELOPED BANDING EXISTS IN STAGES II AND
IIT IN THE UPPER LEVELS OF THE MINE, BUT DIMINISHES WITH DEPTH,
WALL ROCK ALTERATION ADJACENT TO THE VEIN IS NOT WELL DEVELOPED,

ON THE SURFACE, A ZONE OF FOOTWALL SILICIFICATION EXTENDS AT LEAST
20 FEET FROM THE VEIN. PETROGRAPHIC WORK SHOWS THE HANGINGWALL
ALTERATION TO BE WEAK ARGILLIC, ALTHOUGH ALTERATION FROM A DIKE AD-
JACENT TO THE VEIN HANGINGWALL IMPLIES THAT THE VEIN ALTERATION IS
MUCH MORE INTENSE AT DEPTH, ONLY A ONE TO TWO INCH ENVELOPE OF FOOT-
WALL SILICIFICATION IS PRESENT,

ALTHOUGH CONDITIONS VARY GREATLY THROUGHOUT THE OREBODY, THE
ROCK WITHIN THE VEIN MAY BE DESCRIBED AS MODERATELY JOINTED AND
FRACTURED WITH THESE STRUCTURES BEING PREDOMINATELY HIGH ANGLE.
FRACTURES SYMPATHETIC WITH THE VEIN WALLS ARE COMMON,  THE
GROUND IS BLOCKY BUT USUALLY VERY TIGHT, REQUIRING LITTLE IF ANY
GROUND SUPPORT.  LARGE, MUD-FILLED WATERCOURSES ARE PRESENT IN
THE UPPER LEVELS OF THE MINE.  HANGINGWALL AND FOOTWALL ROCKS
CONTAIN MINOR JOINTING AND VEINING GENERALLY PARALLELING THE MAIN

VEIN STRUCTURE. OTHERWISE, THESE WALL ROCKS ARE QUITE HOMOGENEOUS.

THE COMPRESSIVE STRENGTH OF THIS MATERIAL AVERAGES APPROXIMATELY
18,000 Psi, BUT MAY RANGE FROM 9000 PSI IN HIGHLY ALTERED RHYOLITES
TO 26000 PSI IN COMPACT, UNALTERED, ANDESITE BRECCIA. THERE ARE
NO SIGNIFICANT VERTICAL NOR LATERAL GROUND PRESSURES IN EVIDENCE

UNDERGROUND.




HISTORY

THE EARLIEST MINING IN THE SILVER PEAK AREA OCCURRED IN THE
1860's AND 1870's IN THE MINERAL RIDGE DISTRiCT LOCATED NORTHWEST
OF TOWN, THE RED MOUNTAIN DISTRICT WAS BORN WITH THE FOUNDING OF
THE NivLoc MINE IN 1907. THE MOST PRODUCTIVE YEARS FOR THE NIVLOC,
LOCATED ABOUT 1% MILES EAST OF THE 16-T0-1, WAS FROM 1937 To 1943,
DURING THIS PERIOD AND UNDER THE DIRECTORSHIP OF IRA B. JORALEMAN,
THIS MINE PRODUCED APPROXIMATELY 300,000 TONS OF ORE CONTAINING 12
OUNCES OF SILVER AND 0.05 OUNCES OF GOLD PER TON, THE 16-To-1 PRO-
PERTY WAS ORIGINALLY STAKED IN 1935 WITH A SMALL AMOUNT OF SURFACE
WORK BEING DONE BY THE LOCATOR AROUND THAT TIME. THE PROPERTY SAW
VERY LITTLE ACTIVITY UNTIL 1961, WHEN CALLAHAN MINING CORPORATION
ACQUIRED THE PROPERTY UNDER LEASE AND OPTION AND COMPLETED FIVE DIA-
MOUND DRILL HOLES INTO THE 16-TO-1 VEIN, THREE OF THESE HOLES IN-
TERSECTED SIGNIFICANT MINERALIZATION BUT THE GRADE WAS THOUGHT NOT
TO BE HIGH ENOUGH TO JUSTIFY FURTHER WORK. IN 1963, MID-CONTINENT
URANTUM CORPORATION (Now MID-CONTINENT MINING CO.) GAINED CONTROL
OF THE PROPERTY AND EXPENDED APPROXIMATELY $175,000 To DRIVE A
1000-FOOT EXPLORATION ADIT TO THE 16-To-1 VEIN, THEY WERE REWARDED
BY INTERSECTING A SIGNIFICANT WIDTH OF MODERATE GRADE SILVER MINERAL-
IZATION., IN 1964, SUNSHINE MINING COMPANY OBTAINED A 2/3 INTEREST
IN THE 16-TO-1 AND DURING THE FOLLOWING YEAR COMPLETED ADDITONAL
EXPLORATION DRIFTING, CROSSCUTTING, AND DRILLING WITH ENCOUR-
AGING RESULTS. DURING 1970, NEw PARK MINING CORPORATION TOOK
A SHORT-TERM OPTION ON THE PROPERTY IN AN ATTEMPT TO EVALUATE
AND PERHAPS BUY OUT SUNSHINE'S POSITION, A SUCCESSFUL DRILLING
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PROGRAM WAS SUBSEQUENTLY COMPLETED BUT THEY DID NOT FEEL THAT THE
PROPERTY WOULD SUSTAIN SUNSHINE'S EXPENSIVE BUY-OUT PRICE AND THERE-
FORE RELINQUISHED THEIR OPTION. EARLY IN 1973 AND AGAIN IN 1975,
SUNSHINE CONDUCTED DIAMOND DRILLING PROGRAMS AT THE 16-To-1 TO
FURTHER DELINEATE THE BOUNDARIES OF THE OREBODY, A FINAL HOLE WAS
DRILLED IN 1978 IN ORDER TO TEST THE FOOTWALL FOR ORE-BEARING STRUC-
TURES, THEREBY BRINGING THE TOTAL MONIES EXPENDED BY SUNSHINE ON
EXPLORATION AT THE 16-T0-1 TO SLIGHTLY OVER $1 MILLION. DURING
1979, VARIOUS STUDIES WERE PERFORMED ON THE PROPERTY, INCLUDING
FURTHER METALLURGICAL TEST WORK, ORE RESERVE ESTIMATIONS, AND PRO-
JECT FEASIBILITY STUDIES. IN MARCH oF 1980, AN ENGINEER WAS ASSIGNED
TO THE PROJECT FOR THE PURPOSE OF PREPARING A PROJECT FEASIBILITY
REPORT AND BUDGET PRESENTATION TO SUNSHINE'S BOARD OF DIRECTORS IN
JUNE OF THAT YEAR,

THE 2/3 INTEREST MENTIONED EARLIER AND WHICH SUNSHINE PRESENTLY
ENJOYS WAS ACQUIRED BY WAY OF A 50-YEAR OPERATING AGREEMENT WITH
THEIR PARTNER, MID-CONTINENT, WHEREBY SUNSHINE ASSUMES FULL AND
EXCLUSIVE CONTROL OF THE THE JOINT PROPERTIES. NET PROFITS FROM
THE OPERATION ARE DIVIDED ON A 2/3 70 1/3 BASIS, BUT ONLY AFTER
SUNSHINE HAS RECOUPED 1/3 OF ALL EXPLORATION AND DEVELOPMENT COSTS.,
INCLUDING INTEREST FIGURED AT 7% OR AT PRIME, WHICHEVER 1S LARGER.

SUNSHINE PRESENTLY CONTROLS 257 LODE MINING CLAIMS ENCOM-
PASSING APPROXIMATELY 5,300 ACRES TOGETHER WITH 117 MILL SITE
CLAIMS TOTALING 585 ACRES, ALL CLAIMS ARE PRESENTLY UN-
PATENTED AND ARE LOCATED ON LANDS ADMINISTERED BY THE BLM. THERE




ARE NO NATIONAL FOREST NOR WILDERNESS LANDS IN THE IMMEDIATE
VACINITY, HOWEVER, THERE IS ONE AREA WITHIN FOUR MILES OF THE
MINE WHICH IS CURRENTLY UNDER REVIEW AS TO ITS SUITABILITY AS
A WILDERNESS STUDY AREA.

10
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PART 111

PROJECT FEASIBILITY AND PLANNING

ORE_RESERVE ESTIMATION

THE ORE RESERVES OF THE 16-T0-1 MINE WERE CALCULATED BY EM-
PLOYING THE COMMONLY USED “POLYGON METHOD” OF ESTIMATING RESERVES,
THE INPUT DATA FOR THIS CALCULATION CAME FROM BOTH UNDERGROUND
MINE CHANNEL SAMPLING AND FROM DIAMOND DRILLING RESULTS. AS OF
1980, APPROXIMATELY 850 FEET OF DRIFT HAD BEEN DRIVEN ALONG THE
HANGINGWALL PORTION OF THE 16-TO-1 STRUCTURE AT AN ELEVATION OF
7000 FEET. INCLUDED IN THIS DISTANCE WAS A 600-FOOT SECTION WHERE
CROSSCUTS HAD BEEN DRIVEN THROUGH THE FOOTWALL OF THE VEIN AT 35
FOOT INTERVALS. THESE CROSSCUTS WERE EXTENSIVELY SAMPLED BY
GEOLOGISTS FROM VARIOUS COMPANIES, IN ADDITION TO THESE CROSS-
CUTS, RAISES WERE ALSO DRIVEN IN A FEW LOCATIONS AND SAMPLED IN
ORDER TO TEST THE VEIN ABOVE THE 7000 FOOT LEVEL. ALL ASSAY DATA
FROM CROSSCUT AND RAISE SAMPLING WAS USED IN THE ORE RESERVE CAL-
CULATION, POLYGONS WERE CONSTRUCTED ACCORDING TO THE GEOMETRY OF
THESE WORKINGS AND THE ASSAY DATA WAS THEN GROUPED AND WEIGHTED
IN ORDER TO ARRIVE AT AN AVERAGE GRADE FOR EACH POLYGON, ACTUAL
VEIN wiDTHs MEASURED AT EACH CROSSCUT WERE USED IN ASSIGNING A
WIDTH TO EACH POLYGON, THE MAXIMUM DISTANCE PROJECTED FROM SAMP-
LING LOCATIONS WAS APPROXIMATELY 100 FEET, THE ASSAY RESULTS
FROM 20 DIAMOND DRILL HOLES WERE USED IN CONJUNCTION WITH THE
CROSSCUT AND RAISE SAMPLING DATA IN ORDER TO ESTIMATE RESERVES
BELOW THE 7000 FOOT LEVEL, THESE DIAMOND DRILL HOLES WERE BW AND
AQ IN SIZE, WITH THEIR VEIN INTERCEPT LOCATIONS BEING IRREGULARLY

11




SPACED (FIGURE 2) AS A RESULT OF THE INCONSISTENT NATURE OF PAST
DRILLING PROGRAMS AND DUE TO CONSTRAINTS IN SELECTING DRILL SITES
BECAUSE OF THE RUGGED TOPOGRAPHY. POLYGONS WERE CONSTRUCTED
AROUND THESE 20 INTERCEPT LOCATIONS AND THE AREAS THEN COMPUTED,
GRADES WERE PROJECTED PAST PERIMETER HOLES FOR A DISTANCE EQUAL
TO ONE-HALF THE DISTANCE TO THE NEAREST DRILL HOLE. A TONNAGE
FACTOR OF 12 WAS USED ON ALL TONNAGE ESTIMATES. HIGH GRADE BANDS.,
SOMETIMES ASSAYING UP TO 100 OUNCES/TON AND OCCURRING IN CROSS-
CUTS AND IN DRILL HOLES, WERE NOT DISCOUNTED TO OBTAIN THE GRADE
OF THE POLYGON., A MINIMUM WIDTH OF 12 FEET WAS ASSUMED IN ALL RE-
SERVE ESTIMATES,

IN ORDER TO FACILITATE SUBSEQUENT MINE PLANNING ACTIVITIES,
THE ORE RESERVE ESTIMATE WAS DONE USING A VARIETY OF PARAMETERS.
SEVERAL ESTIMATES WERE MADE USING DIFFERENT CUTOFF GRADES, DILU-
TION FACTORS, AND ASSUMED ELEVATIONS FOR THE BOTTOM OF THE OREBODY,
SINCE THE OREBODY WAS ESSENTIALLY OPEN-ENDED DOWN-DIP. EARLY ON
IN THE PLANNING STAGES OF THE PROJECT, A DECISION WAS MADE TO USE
A "STRUCTURAL CUTOFF"” RATHER THAN A GRADE CUTOFF FOR ARRIVING AT
THE ULTIMATE MINING WIDTH FOR EACH POLYGON, ASSUMING THAT A HIGHLY
EFFICIENT MINING SYSTEM WOULD BE EMPLOYED, IT WAS FELT THAT THE
VEIN, WHEN BLASTED, WOULD BREAK OUT TO THE HANGINGWALL AND FOOT-
WALL CONTACTS, REGARDLESS OF HOW IT WAS DRILLED., THIS LATER PROVED
TO BE A CORRECT PREDICTION,

ANOTHER EXERCISE WHICH WAS PERFORMED IN ORDER TO AID MINE
PLANNING EFFORTS WAS A LIMITED GEOSTATISTICAL STUDY OF THE OREBODY.

12




8

o 78-7

e75-8

78-9

*— ——

!

/ 75-4
4 not to vein

°75-5

© 83-3

o 65-4

o 75-3

o 85-2
no vein
©°D.DH-2
L4 -
b 78-1A
©685-5
°65-6
novein
°75-2
no vein

FIGURE 2

740}
No 2 shaft

T200
——

? 2 NP-3A
i D.OH.-} 7000 by 7000}
fo Y 4 W & G - S & W o W ) WY a ) ¥ a SN 5 SRV o W & 3 X Y D -4

T2-24
NP-2
e NP-1
) °
- NP-S
oT72-2% °
o NP-7 z
oTZfIT ' —
) 72-1t
088-2y ? ’42"4 -
“.'UL Ps .- o 72-23
eDD.H.-4
°72-21
o DD.H.- 3
i “ L o — - -

16 fo I"MINE

LONGITUDINAL SECTION

RAF 1" = 200" n/i19/76




A CONSULTANT, GOLDER ASSOCIATES, WAS HIRED TO DO AN EVALUATION OF
THE TONS AND GRADE PROJECTIONS IN ORDER TO DETERMINE IF THE RELI-
ABILITY OF THESE PROJECTIONS WAS SIGNIFICANTLY REDUCED WITH DEPTH
AND, IF SO, BY HOW MUCH., RELIABILITY, EXPRESSED AS A-PERCENT, WAS
CALCULATED FOR CONFIDENCE INTERVALS OF + 10% AND + 157 FOR DIFFER-
ENT ASSUMED ELEVATIONS FOR THE BOTTOM OF THE OREBODY, THIS INFOR-
MATION WAS USEFUL IN CHOOSING THE OPTIMUM “BOTTOM" ELEVATION AND
IT ALSO PROVIDED MANAGEMENT WITH DATA WHICH WOULD BE HELPFUL IN
EVALUATING THE RISKS INVOLVED WITH THE PROJECT.

GENERAL DESIGN PARAMETERS

THE SELECTION OF THE DESIRED THROUGHPUT RATE IS CERTAINLY THE
MOST BASIC OF ALL THE GENERAL DESIGN PARAMETERS FOR ANY PROJECT,
SINCE IT AFFECTS ALL SUBSEQUENT PLANNING ACTIVITIES AND ECONOMIC
ANALYSIS, ONCE IT BECAME APPARENT THAT THE MINEABLE ORE RESERVES
AT THE 16-T0-1 wWouLD BE IN THE 0.9 - 1,2 MILLION TON RANGE, THE
QUESTION OF DESIRED THROUGHPUT WAS ADDRESSED. IN THEORY, IT IS
POSSIBLE TO CALCULATE AN OPTIMUM THROUGHPUT RATE, BUT THIS APPROACH
REQUIRES INFORMATION OF A PRECISION WHICH DID NOT EXIST FOR THIS
PROJECT, THEREFORE, THE QUESTION OF DESIRED THROUGHPUT WAS ONE
REQUIRING MORE INTUITIVE REASONING THAN MATHEMATICAL CALCULATION.
TOO LOW A RATE SACRIFICES THE ADVANTAGES OF ECONOMY OF SCALE WHILE
TOO HIGH A RATE MAY INCREASE THE INITIAL CAPITAL COSTS BEYOND THE
ABILITY OF A PROJECT TO REPAY THEM WITHIN ITS SHORTENED LIFE. A
THROUGHPUT RATE OF 150,000 TONS PER YEAR (430 TPD) WAS CHOSEN FOR
THIS PROJECT. THIS FIGURE, IT WAS FELT, WAS HIGH ENOUGH TO RESULT

13




IN COMPETITIVE ‘UNIT COSTS WHILE STILL ALLOWING SUFFICIENT LIFE
IN WHICH TO EXPLORE AND DEVELOP OTHER ORE BODIES AND THEREBY SUS-
TAIN LONG-TERM, UNINTERRUPTED PRODUCTION,

PERHAPS A FOREGONE CONCLUSION BUT NEVERTHELESS A VERY BASIC
DESIGN PARAMETER WAS THE SELECTION OF THE METHOD OF MINING FOR
THE 16-T0-1 OREBODY; THAT IS, UNDERGROUND OR OPEN PIT. THE FOL-
LOWING FACTORS MADE THE CONSIDERATION OF ANY TYPE OF OPEN PIT
METHOD EXTREMELY IMPRACTICAL:

° DEPTH OF BURIAL OF THE OREBODY WOULD REQUIRE A TREMENDOUS
AMOUNT OF INITIAL STRIPPING. |
° RUGGED TOPOGRAPHY IN THE AREA WOULD RESULT IN HIGH ACCESS
ROAD COSTS AND WASTE DISPOSAL SITING PROBLEMS,
° ORIENTATION AND NARROW WIDTH (RELATIVE TO OTHER PITS) OF
OREBODY WOULD RESULT IN AN UNBEARABLE STRIPPING RATIO ONCE

PRODUCTION WAS UNDERWAY,

A THIRD GENERAL DESIGN PARAMETER WAS ONE INVOLVING PEOPLE,
DUE TO THE REMOTENESS OF THE AREA, THERE WERE REAL CONCERNS THAT
IT WOULD BE EXTREMELY DIFFICULT TO ATTRACT AND KEEP SKILLED LABORERS
AT THIS OPERATION; IN ORDER TO NOT ONLY MINIMIZE OPERATING COSTS
BUT ALSO REDUCE THE EFFECT OF THIS POTENTIAL PERSONNEL PROBLEM, A

- PHILOSOPHY OF DESIGN WHICH WOULD MINIMIZE MANPOWER REQUIREMENTS

WAS ADOPTED. AN EQUIPMENT INTENSIVE RATHER THAN LABOR INTENSIVE
MINING SYSTEM HAD TO BE DEVELOPED ALONG WITH A CONVENTIONAL MILLING
SCHEME WITH ADEQUATE AUTOMATION AND INSTRUMENTATION. THIS PHILOSOPHY
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WAS PREVALENT THOUGHOUT ALL PHASES OF DESIGN OF BOTH THE MINE AND
THE MILL AND ULTIMATELY RESULTED IN A VERY MANPOWER EFFICIENT OP-
ERATION,

CONCEPTUAL MINING PLAN

SELECTING THE PROPER UNDERGROUND MINING SYSTEM WAS OBVIOUSLY
THE FIRST STEP IN DEVELOPING A CONCEPTUAL MINING PLAN FOR THE 16-
TO-1 OREBODY. AFTER CAREFUL CONSIDERATION OF MANY FACTORS, AND
EXAMINATION OF THE EXISTING WORKINGS, LARGE DIAMETER BLASTHOLE
STOPING WAS CHOSEN AS THE MINING SYSTEM, BRIEFLY, THIS SYSTEM IN-
VOLVES DRILLING AND BLASTING VERTICAL SLICES OF ORE BETWEEN SUB-
LEVELS INTO THE VOID CREATED BY,PREVfOUS BLASTS, WITH THE BROKEN
MATERIAL BEING EXTRACTED FROM DRAWPOINTS AT THE BOTTOM OF THE ORE-
BODY (FIGURE 3), THE CONDITIONS WHICH MADE THE SELECTION OF THIS
HIGHLY EFFICIENT SYSTEM POSSIBLE WERE:

° ADEQUATE VEIN WIDTH; OVER 12 FEET IN MOST PLACES, AVERAGING
22 FEET, |

° STEEPLY DIPPING OREBODY; GENERALLY 70 - 90°,

° VEIN CONTINUITY

° GOOD GROUND CONDITIONS; COMPETENT WALL ROCKS AND VEIN, DE-
FINITE HANGINGWALL AND FOOTWALL CONTACTS.

FOLLOWING A REVIEW OF THE LITERATURE AVAILABLE ON MINES USING SIM-

ILAR SYSTEMS, A DILUTION FACTOR OF 10%, TO BE USED IN CALCULATING
MINING RESERVES, WAS ESTIMATED FOR THE 16-T0-1. ASSAY VALUES OF
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1.00 OUNCE PER TON SILVER AND 0,01 OUNCE PER TON GOLD WERE APPLIED
TO THIS DILUTION AS IT WAS FOUND THAT WALL ROCK IMMEDIATELY ADJACENT
TO THE VEIN CONTAINED A SMALL AMOUNT OF BACKGROUND GOLD AND SILVER
AS DISSEMINATIONS AND VEINLETS., THE 10% DILUTION FACTOR WAS APPLIED
TO ALL RESERVE BLOCKS, REGARDLESS OF WIDTH.

ANOTHER IMPORTANT DECISION WHICH HAD TO BE MADE DURING THE
CONCEPTUAL MINE PLANNING PHASE PERTAINED TO THE METHOD OF ACCESS
OF THE OREBODY, SINCE THE ORIGINAL 7000 LEVEL CROSSCUT WAS NOT
ONLY TOO SMALL BUT ALSO INTERSECTED THE VEIN NEAR THE TOP OF THE
OREBODY, A MEANS OF ACCESSING THE BOTTOM PORTION OF THE OREBODY
HAD TO BE DETERMINED. THIS QUESTION INVOLVED THE CONSIDERATION
OF SEVERAL ALTERNATIVES INCLUDING A CONVEYOR INCLINE, SHAFT, HOR-
1ZONTAL TRACK DRIFT FROM A LOWER ELEVATION, AND RAMP ACCESS FROM
SEVERAL LOCATIONS. USING AN ASSUMED MINEABLE TONNAGE AND BOTTOM
ELEVATION OF THE OREBODY, PRESENT-VALUE (1=20%) COST COMPARISONS
WERE DONE FOR ALL ALTERNATIVES AND COMBINATIONS OF ALTERNATIVE.
AMONG THE FACTORS WHICH WERE CONSIDERED IN THESE CALCULATIONS
WERE ESTIMATED PUMPING COSTS, DEVELOPMENT COSTS OF DRIFTING AND
SHAFT SINKING, OPERATING COSTS FOR ORE HANDLING THROUGHOUT THE

LIFE OF THE MINE, AND INITIAL EQUIPMENT COSTS, THE RESULTS OF

THIS COST STUDY INDICATED THAT RAMP ACCESS, WITH ITS PORTAL LOCATED
APPROXIMATELY % OF A MILE FROM THE UPPER LEVEL PORTAL AND 175 FEET
LOWER IN ELEVATION, WAS THE PREFERRED METHOD. THIS ACCESS RAMP
WOULD BE DRIVEN AT A MINUS 10%% GRADE THROUGH THE INTERSECTION

AND INTO THE FOOTWALL OF THE VEIN, WITH SUBSEQUENT DEVELOPMENT OF
THE DRAWPOINT AND UNDERCUT LEVELS,
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SELECTING THE OPTIMUM BOTTOM ELEVATION OF THE OREBODY WAS.
THE NEXT IMPORTANT DECISION TO BE MADE., UP TO THIS POINT IN THE
MINE PLANNING PHASE, THIS ELEVATION HAD ONLY BEEN ASSUMED., IT
WAS, HOWEVER, IMPORTANT THAT IT BE DEFINITELY IDENTIFIED SO‘THAT
WORK COULD PROCEED ON MORE DETAILED MINE LAYOUT AND PLANNING.
PREVIOUS EXPLORATION WORK AT THE 16-TO-1 HAD DEFINED THE TOP AND
LATERAL LIMITS OF THE OREBODY AS THESE WERE QUITE ABRUPT CHANGES
IN GRADES OR WIDTHS. GRADE AND WIDTH CHANGES IN THE DOWN-DIP
DIRECTION WERE MORE GRADUAL, SELECTION OF THE OPTIMUM BOTTOM ELE-
VATION DEPENDED ON TWO FACTORS; ECONOMICS AND RISK. AS MENTIONED
PREVIOUSLY, ORE RESERVES HAD BEEN CALCULATED USING A VARIETY OF
BOTTOM ELEVATIONS. AS LOWER ELEVATIONS WERE CHOSEN, THE MINEABLE
TONNAGE, OF COURSE, INCREASED BUT SO DID DEVELOPMENT COSTS, BUT
NOT NECESSARILY IN A PROPORTIONATE MANNER. THEREFORE, A TOTAL CASH
FLOW CALCULATION WAS DONE FOR EACH ELEVATION AND THESE WERE COM-
PARED USING NET PRESENT VALUE METHODS (I = 20%). THE RESULTS OF
THIS EXERCISE WERE THEN EVALUATED ALONG WITH THE STATISTICAL RE-
LIABILITY DATA CORRESPONDING TO THE TONS AND GRADE PROJECTIONS AT
THE VARIOUS ELEVATIONS. AN ELEVATION OF 6650 FEET, 350 FEET BELOW
THE EXISTING WORKINGS, WAS CHOSEN AS BEING THE OPTIMUM LEVEL,
THIS ELEVATION DEFINED A MINEABLE ORE RESERVE OF APPROXIMATELY 1.1
MILLION TONS HAVING A DILUTED GRADE OF 8.38 0Z/TON SILVER AND 0,03

0Z/TON GOLD.
IN ORDER TO MAKE AN INTELLIGENT CHOICE OF THE OPTIMUM SUBLEVEL

SPACING FOR THE 16-T0-1 MINE, MANY FACTORS WERE CONSIDERED AND AN-
ALYZED, A VARIETY OF MAXIMUM OR OPTIMUM INTERVAL FIGURES WERE
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COMPUTED DEPENDING ON THE PARAMETER USED. SOME OF THE PARAMETERS
WERE OF GREATER CONCERN OR IMPORTANCE THAN OTHERS. THEREFORE, SOME
CALCULATED SUBLEVEL INTERVAL FIGURES WOULD BE WEIGHTED MORE HEAVILY
THAN OTHERS, COMPUTED_INTERVALS RANGED FROM 60 FEET TO 164 FEET
WITH THE MEAN BEING 118 FEET. TWO OF WHAT ARE PERHAPS THE MOST IM-
PORTANT CONSIDERATIONS IS HOLE LENGTH VE, SUPERVISION REQUIRED TO
MAINTAIN ACCURACY AND MINIMIZING DILUTION DUE TO CHANGES IN VEIN DIP.
ANALYSIS OF THESE TWO CONSIDERATIONS INDICATED LEVEL SPACINGS OF 95
FEET AND 114 FEET RESPECTIVELY. DUE TO THE FACT THAT MOST OF THE
OTHER COMPUTED VALUES OF LEVEL SPACING WERE GREATER THAN THE 114 FEET
AND BECAUSE THE CALCULATED INTERVAL BASED ON MINIMIZING DILUTION HIGH
SIDE OF THIS RANGE, 115 FEET SILL TO SILL WAS CHOSEN,

FOLLOWING THE SELECTION OF THE MINING SYSTEM, METHOD OF ACCESS,
PHYSICAL BOUNDARIES OF THE OREBODY, AND LEVEL SPACING, THE JOB OF
DETAILED MINE LAYOUT AND PLANNING WAS BEGUN. BECAUSE IT WAS
THOUGHT THAT GROUND CONDITIONS WOULD BE BETTER ON THE FOOTWALL SIDE
OF THE VEIN AND BECAUSE FOOTWALL DEVELOPMENT WOULD SHORTEN THE DRIL-
LING DISTANCE TO OTHER EXPLORATION TARGETS, THIS METHOD OF ATTACK
WAS CHOSEN, IN CONJUNCTION WITH THE DRIVING OF THE 2100-FOOT MAIN
ACCESS RAMP, THE UPPER LEVEL CROSSCUT WOULD ALSO BE ENLARGED TO
ACCOMMODATE DIESEL EQUIPMENT. ACCESS TO INTERMEDIATE SUBLEVELS
WOULD BE BY 15%Z SPIRAL RAMPS DRIVEN FROM ONE SUBLEVEL TO THE NEXT.
THESE RAMPS WOULD ULTIMATELY CONNECT THE LOWER AND UPPER LEVEL
WORKINGS TOGETHER, THEREBY PROVIDING TWO MEANS OF ACCESS OR ESCAPE
FROM ANY LOCATION WITHIN THE MINE (FIGURE 4). ALL OPENINGS WOULD
BE A MINIMUM OF 12 FEET HIGH BY 14 FEET WIDE. DRAWPOINTS LOCATED
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AT THE BOTTOM OF THE MINE WOULD BE DRIVEN ON 50-FOOT CENTERS FROM

A LATERAL DRIFT PARALLELING THE VEIN IN THE FOOTWALL, THIS LATERAL
DRIFT WAS LOCATED A MINIMUM OF 50 FEET FROM THE FOOTWALL OF THE
VEIN IN ORDER TO PROVIDE MAXIMUM GROUND STABILITY AND INSURE THAT
THE LHD UNITS WOULD HAVE A STRAIGHT SHOT AT THE MUCKPILE WHEN MUCK-
ING OUT OF DRAWPOINTS, EACH DRAWPOINT WOULD BE CONED UP TO AN
UNDERCUT LEVEL, DRIVEN IN ORE APPROXIMATELY 35 FEET ABOVE THE DRAW-
POINT BROWS, WITH THE FORMATION OF PILLAR APEXES AT THE UNDERCUT
SILL ELEVATION, THE MINE IS LAID OUT WITH A CENTRALLY LOCATED RAMP
SYSTEM SERVING EACH OF THE FIVE SUBLEVELS SPACED 115 FEET APART,
THIS RAMP SYSTEM CONSISTS OF EXTREMELY ELONGATED SPIRALS LOCATED

IN THE FOOTWALL OF THE VEIN WITH THEIR LONG AXIS’ POSITIONED
PERPENDICULAR TO THE STRIKE OF THE VEIN. THIS DESIGN MINIMIZES

THE AMOUNT OF OPEN GROUND EXISTING ADJACENT TO AN ACTIVE STOPE AND
ALSO PLACES THE FAR END OF EACH SPIRAL IN CLOSE PROXIMITY TO THE
PREVIOUSLY MENTIONED DRILL TARGETS ON THE FOOTWALL SIDE OF THE
16-T0o-1 STRUCTURE,  THE RAMPS ARE CONNECTED TO EACH SUBLEVEL BY
MEANS OF A SHORT CROSSCUT ALONG WHICH IS CONTAINED AN OREPASS DUMP
HOLE.  ALL ORE FROM SUBLEVEL DEVELOPMENT WOULD BE GRIZZLIED AT
THESE POINTS WITH THE ROCK BEING LOADED INTO TRUCKS THROUGH A

CHUTE AT THE BOTTOM.  ALSO LOCATED ALONG THESE CROSSCUTS WERE
CONNECTIONS TO A COMMON SERVICE RAISE FROM WHICH VENTILATION AIR,
COMPRESSED AIR, DRILL WATER, AND ELECTRICAL POWER WOULD BE OB-
TAINED, ON THE DRAWPOiNT LEVEL, A TRUCK LOADING STATION  WAS
LOCATED APPROXIMATELY MIDWAY ALONG THE LATERAL DRIFTS. HERE, TRUCKS
WOULD BACK INTO A SHORT DRIFT WHICH WOULD BE RUN BELOW GRADE TO
ESTABLISH A BENCH FROM WHICH LHD UNITS COULD QUICKLY AND COMPLETELY
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LOAD THE TRUCK FOR ITS TRIP OUT OF THE MINE. VIRTUALLY ALL ORE
WOULD BE HAULED OUT OF THE LOWER PORTAL OF THE MINE, WITH MOST OF
THIS COMING FROM THE DRAWPOINT LEVEL AND THE BALANCE FROM DEVELOP-
MENT ORE PICKED UP AT THE OREPASS CHUTE ON THE UNDERCUT LEVEL.

UPON REACHING THE SURFACE, THE ORE WOULD BE GRIZZLIED AND DUMPED
INTO A 400-TON COARSE ORE BIN EXCAVATED OUT OF A ROCK OUTCROP PRO-
TRUDING FROM ONE SIDE OF THE 16-TO-1 CANYON. AT THE BOTTOM OF THIS
BIN A HYDRAULICALLY OPERATED CHUTE WOULD LOAD INTO 25-TON SUR-

FACE HAULAGE TRUCKS FOR THE 3%-MILE TRIP TO THE MILL. As ALL
SUBLEVEL ACCESS RAMPS ARE LOCATED ON THE FOOTWALL SIDE OF THE

VEIN AND BOTH ACCESS CROSSCUTS ORIGINATE ON THE HANGINGWALL SIDE,
THE MINE LAYOUT HAD TO INCLUDE PROVISIONS FOR MAINTAINING BOTH
ACCESSES AS THE VEIN WAS BEING MINED OUT. A RUN-AROUND WAS DRIVEN,
IN THE CASE OF THE UPPER LEVEL CROSSCUT, TO ALLOW FOR THE EVENTUAL
MINING OUT OF THE ORIGINAL ACCESS THROUGH THE VEIN. THE POINT AT
WHICH THE LOWER LEVEL ACCESS RAMP INTERSECTS THE 16-T0O-1 VEIN WAS
CHOSEN TO BE IN A NARROW, WASTE SECTION OF VEIN LEAVING SUFFICIENT
PILLAR BETWEEN IT AND THE STOPING AREA.

A MAIN MINE SUMP WAS PROVIDED FOR AT THE LOWEST ELEVATION IN
THE MINE AND LOCATED NEAR THE TRUCK LOADING DOCK. DRAINAGE WATER
FROM BOTH THE EAST AND WEST SIDES OF THE OREBODY WOULD BE COLLECTED
HERE AND PUMPED OUT THE LOWER PORTAL. AN UNDERGROUND COMPRESSOR
STATION WAS PLANNED AND WOULD BE LOCATED AT A SOURCE OF RELATIVELY
CLEAN, FRESH AIR, BUT ALSO CLOSE TO THE MAIN EXHAUST AIRWAY.

THE DEVELOPMENT OF A MINE VENTILATION PLAN SHOULD BE AN
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INTEGRAL PART OF ANY CONCEPTUAL MINING PLAN. THIS IS PARTICULARLY
IMPORTANT IN A MINE WHERE DIESEL EQUIPMENT IS TO BE USED. VENT-
ILATION RgQUIREMENTS AT THE 16-TO-1 DICTATED THE LOCATION OF CER-
TAIN CROSSCUTS, LATERALS AND RAISES, SINCE IT WAS A PREREQUISITE
THAT ALL WORKING FACES AND-DRAWPOINT ENTRANCES BE SUPPLIED WITH
FRESH UNCONTAMINATED AIR. THE GENERAL COURSE OF THE VENTILA-

TION AIR THROUGH THE MINE WAS DOWNCAST, WITH ALL AIR BEING EX-
HAUSTED OUT THE LOWER PORTAL. ALTHOUGH THIS SCHEME WORKED AGAINST
THE NATURAL VENTILATION PRESSURE IN THE MINE, IT DID HAVE THE FOL-
LOWING ADVANTAGES:

° MoST DIESEL SMOKE IS CREATED IN AREAS WHERE EQUIPMENT IS WORK-
ING THE HARDEST; NAMELY, THE DRAWPOINTS AND MAIN HAULAGE
RAMP, EXHAUSTING OUT THE LOWER PORTAL IS THE QUICKEST WAY
TO GET RID OF THIS CONTAMINATED AIR,

° EXHAUSTING OUT THE LOWER PORTAL PREVENTS FREEZING OF THE HAUL-
AGE SURFACE NEAR THE PORTAL DURING THE WINTER MONTHS,

IN ORDER TO PREVENT POSSIBLE INJURIES AND TEMPORARY LOSS OF VENTI-
LATION DUE TO ACCIDENTAL RAMMING OF AIR DOORS AND BULKHEADS, THE
MAIN MINE FAN AND AIRLOCK SYSTEM WAS PLANNED FOR THE UPPER LEVEL
PORTAL WHERE THERE WOULD BE MUCH LESS TRAFFIC. MINE PRODUCTION
HAULAGE CREWS, THEREFORE, WOULD NOT BE REQUIRED TO GO THROUGH ANY
AIRDOORS DURING LOWER LEVEL HAULAGE OPERATIONS.

ALL UNDERGROUND MINING EQUIPMENT CHOSEN FOR THE 16-T0-1 PRO-
JECT WAS DIESEL POWERED AND HIGHLY MOBILE, MUCKING AND HAULAGE
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EQUIPMENT PURCHASED.BY SUNSHINE FOR DEVELOPMENT WOULD ALSO BE USED
EVENTUALLY IN PRODUCTION, THE MUCKING AND HAULAGE FLEET CONSISTED
OF TWO 3% cu, YD. LOAD-HAUL-DUMP UNITS AND TWO 14-TON UNDERGROUND
HAULAGE TRUCKS FOR A PLANNED MINE OUTPUT OF 500 TONS PER DAY, SIX
DAYS PER WEEK., DEVELOPMENT DRIFTING WOULD BE DONE UTILIZING A TWwO-
BOOM HYDRAULIC JUMBO. THIS HYDRAULIC UNIT WAS SELECTED OVER COM-
PARABLE AIR MACHINES ON THE BASIS OF POWER SAVINGS ALONE OVER ITS
USEFUL LIFE. PRODUCTION DRILLING AT THE 16-T0-1 WOULD BE ACCOMP-
LISHED BY A SELF-PROPELLED DOWN-THE-HOLE DRILLING RIG. BECAUSE
THE MINING PLAN CALLED FOR LEAVING BROKEN ORE IN THE STOPE FOR
GROUND SUPPORT, THIS UNIT HAD TO BE CAPABLE OF DRILLING OUT MORE
THAN TWICE AS MUCH ORE PER DAY AS WAS NEEDED FROM THE STOPE TO
FEED THE MILL, OTHER PLANNED MOBILE EQUIPMENT INCLUDED AN EX-
PLOSIVES CARRIER, MAINTENANCE TRUCK, AND UTILITY UNIT.

IN ORDER TO COMPLETE OVER THREE MILES OF PREPRODUCTION DE-
VELOPMENT WORK WITHIN THE TIME SCHEDULE ALLOWED, A STRATEGY WAS
ADOPTED WHICH WOULD UTILIZE AN EXPERIENCED CONTRACTOR TO DO A
PORTION OF THE WORK FROM ONE PORTAL WHILE SUNSHINE CREWS FINISHED
THE BALANCE FROM THE OTHER, THIS METHOD HAD AN ADVANTAGE OVER ONE
USING A CONTRACTOR TO COMPLETE THE ENTIRE JOB IN THAT IT WOULD
ALLOW SUNSHINE TO ESTABLISH AND TRAIN ITS OWN MINING CREW FOR
EVENTUAL PRODUCTION AND ALSO WOULD EFFECT SOME SAVINGS IN DEVELOP-
MENT COSTS. ATTEMPTING THE ENTIRE JOB USING ONLY SUNSHINE CREWS
WOULD NOT ONLY REQUIRE MORE EQUIPMENT AND MANPOWER THAN THAT
NEEDED FOR EVENTUAL PRODUCTION BUT ALSO WOULD CERTAINLY LENGTHEN

THE DEVELOPMENT PERIOD.
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CONCEPTUAL MILLING PLAN

DURING THE PERIOD OF TIME BEGINNING WHEN SUNSHINE FIRST ACQUIRED

‘AN INTEREST IN THE 16-T0-1 IN 1964 AND CONTINUING THROUGH 1979, A

NUMBER OF METALLURGICAL TESTS WERE CONDUCTED BY A VARIETY OF LABS
IN AN EFFORT TO ESTABLISH THE BEST METHOD FOR PROCESSING THE 16-TO-
1 ORES. As MOST OF THE TESTS WERE BASED ON A VERY LIMITED QUANTITY
OF HIGH-GRADE ORE, A LARGER LOT, SOME 20 TONS, WAS COLLECTED FROM
THE SURFACE ORE STOCKPILE IN 1979 FOR THE PURPOSE OF PROVIDING A
BETTER SAMPLE FOR ADDITIONAL TESTWORK, SINCE THE VEIN MATERIAL
FROM WHICH THIS SAMPLE CAME WAS ALREADY HEAVILY OXIDIZED, IT WAS
ASSUMED, AND CORRECTLY SO, THAT ANY FURTHER OXIDATION OCCURiNG ON
THE DUMP WOULD HAVE BEEN MINIMAL. THUS, THIS LARGE SAMPLE WOULD
BE CONSIDERED TO BE METALLURGICALLY REPRESENTATIVE OF THE ORE FROM
THE 7000 LEVEL WORKINGS. THE 20-TON SAMPLE WAS SHIPPED TO THE
HAZEN RESEARCH TESTING FACILITY WHERE IT WAS CRUSHED, BLENDED, AND
SAMPLED TO OBTAIN AN AVERAGE ASSAY FOR THE LOT. FORTUNATELY, THE
GRADE OF THIS MATERIAL WAS VERY CLOSE TO THE PROJECTED GRADE OF
THE OREBODY AND TEST WORK WAS SOON STARTED. THE RESULTS OF THIS
WORK INDICATED, AS DID THOSE TESTS DONE.PREVIOUSLY, THAT BOTH
CYANIDATION AND FLOTATION WERE VIABLE METHODS OF RECOVERY FOR THIS
ORE, IN ORDER TO MINIMIZE THE PERIOD OF TIME FROM THE GO-AHEAD

ON CONSTRUCTION UNTIL COMPLETION OF THE MILL, A DECISION AS TO
PROCESSING SCHEME HAD TO BE MADE DURING THE CONCEPTUAL PLANNING
PHASE. TO DELAY ENGINEERING WORK UNTIL THE VEIN WAS INTERSECTED
AT DEPTH WOULD HAVE DELAYED PLANT START-UP AND ENVIRONMENTAL PER-
MITTING BY SEVERAL MONTHS., AN ESTIMATE OF CONSTRUCTION COSTS ALSO
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HAD TO BE COMPLETED DURING THIS PHASE AND; OBVIOUSLY, THE AMOUNT
ESTIMATED DEPENDED ON WHICH SCHEME WAS CHOSEN,

SOME CONCERN WAS EXPRESSED AT THE TIME THAT PERMITTING COULD
BE MORE DIFFICULT WITH A CYANIDE PLANT. A CHECK WITH THE APPRO-
PRIATE STATE AND FEDERAL AGENCIES INDICATED THAT THIS WOULD NOT BE
A PROBLEM. FLOTATION HAD AN ADVANTAGE OVER CYANIDATION IN THAT
THERE WOULD BE SOME BASE METALS RECOVERED. SINCE COMBINED LEAD
AND ZINC CONTENT AVERAGED LITTLE MORE THAN 1% OVERALL, HOWEVER,
THIS ADVANTAGE WAS CONSIDERED INSIGNIFICANT. CHANGES IN PROCESS-
ING CHARACTERISTICS OF THE ORE WITH DEPTH WAS ANOTHER CONCERN
SHOULD A CYANIDE PROCESS BE THE CHOSEN SCHEME. METALLURGICAL TEST
WORK DONE ON CORE SAMPLES FROM DEEP HOLES INDICATED COMPARABLE
RECOVERIES, HOWEVER. IN ADDITION, NIVLOC RECORDS SHOWED EXCEL-
LANT RECOVERIES BY CYANIDATION ON ORE WHICH WAS VERY SIMILAR TO
OURS. BECAUSE RETURN-ON-INVESTMENT COMPARISONS OF THE TWO SCHEMES
SHOWED VERY LITTLE DIFFERENCE AND BECAUSE MARKETING FLEXIBILITY
WAS MUCH GREATER WITH A BULLION PRODUCT THAN WITH A LOW-GRADE CON-
CENTRATE, CYANIDATION WAS CHOSEN AS THE METHOD OF PROCESSING THE
16-10-1 ORE.  IT WAS PROPOSED THAT PRELIMINARY ENGINEERING WORK
ON THE MILL BEGIN WITHIN TWO MONTHS FOLLOWING APPROVAL OF THE PRO-
JECT. CERTAIN ASSUMPTIONS WERE MADE ON TYPES OF EQUIPMENT AND
DESIGN FEATURES OF THE PLANT FOR THE PURPOSE OF DEVELOPING AN
INITIAL CONSTRUCTION COST ESTIMATE. THIS ESTIMATE WOULD BE LATER
REVISED AS ENGINEERING PROGRESSED AND FLOWSHEET REFINEMENTS MADE.,
MILL RECOVERY BY CYANIDATION WAS ESTIMATED AT 90.8% FOR SILVER
AND 89.7% FOR GOLD FOR A MILLING RATE OF 150,000 TONS PER YEAR.
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EVEN THOUGH MILL DESIGN ENGINEERING WQULb'BEGIN SHORTLY
FOLLOWING PROJECT APPROVAL, THE GO-AHEAD ON THE ACTUAL CONSTRUC-
TION OF THE MILL WOULD NOT BE GIVEN UNTIL THE VEIN WAS INTER-
SECTED AT DEPTH, PREDICTED TO TAKE PLAéE IN EARLY 1981, THREE
VERY IMPORTANT QUESTIONS WOULD BE ANSWERED AT THAT TIME:

® WHAT ARE THE GROUND CONDITIONS ADJACENT TO THE VEIN AND WILL
GROUND CONDITIONS AT DEPTH SUPPORT THE CHOSEN MINING SYSTEM?

® ARE ACTUAL GRADES AND WIDTHS CONSISTANT WITH THOSE PROJECTED
FROM DIAMOND DRILLING?

® ARE THE METALLURGICAL CHARACTERISTICS OF THE ORE CONSISTENT
WITH THOSE DETERMINED FROM PREVIOUS TEST WORK?

A FAVORABLE RESPONSE TO THE ABOVE THREE QUESTIONS WOULD RESULT IN
THE COMMENCEMENT OF MILL CONSTRUCTION, A NEGATIVE RESPONSE IN ANY
ONE OF THE THREE WOULD RESULT IN ADDITIONAL ENGINEERING WORK AND
POSSIBLY AN ENTIRE PROJECT RE-EVALUATION.,

SELECTING A SITE FOR THE MILL AND TAILINGS DAM WERE VERY IM-
PORTANT DECISIONS AND WERE MADE DURING THE DEVELOPMENT OF THE CON-
CEPTUAL MILLING PLAN, CONSTRUCTION COST ESTIMATES WERE THEN DE-
VELOPED BASED ON THIS SELECTION. VARIOUS SITES WERE EXAMINED FOR
BOTH THE MILL AND TAILINGS DAM FROM THE ASPECTS OF INITIAL COST,
FUTURE EFFECTS ON OPERATING COSTS (HAULAGE AND TAILINGS DISPOSAL
COSTS), AND ENVIRONMENTAL FACTORS., A SITE WAS FINALLY CHOSEN FOR
BOTH WHICH WAS LOCATED APPROXIMATELY 3% MILES FROM THE MINE AND
WHICH ALLOWED FOR A MUCH LESS EXPENSIVE TAILINGS DAM AND MILLSITE
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TO BE BUILT,

DEVELOPING A STRATEGY FOR LOCATING A DEPENDABLE AND SUF-
FICIENT QUANTITY OF WATER FOR USE IN MILL PRdCESSING’WAS THE
NEXT LOGICAL STEP IN THE PLANNING PHASE., OBTAINING AN ADE-
QUATE SUPPLY OF WATER IN DESERT REGIONS CAN BE A VERY EXPENSIVE
PROPOSITION AND THEREFORE DESERVES CAREFUL CONSIDERATION. EVEN
THOUGH A HYDROGEOLOGIC STUDY TARGETING A NUMBER OF POSSIBLE WELL-
DRILLING SITES WAS COMPLETED PRIOR TO THE PREPARATION OF CAPITAL
COST ESTIMATES, THERE STILL REMAINED A GREAT DEAL OF RISK IN AR-
RIVING AT THESE ESTIMATES. FOR THIS REASON, TWO SEPARATE WATER
SYSTEMS WERE PROPOSED IN ORDER TO INSURE THAT THE TOTAL ESTIMATED
COST OF DEVELOPING MILL PROCESS WATER WOULD NOT BE EXCEEDED. THE
PRIMARY SYSTEM INVOLVED A DEEP WELL LOCATED AT THE MILLSIfE WHILE
THE SECONDARY SYSTEM INVOLVED PIPING WATER FROM THE MINE, AS THERE
APPEARED TO BE A DEPENDABLE SOURCE AT THAT LOCATION,

ALSO A PART OF THE CONCEPTUAL MILLING PLAN WAS THE LAYOUT OF
THE ANCILLARY STRUCTURES AND SERVICES AT THE MILLSITE. BECAUSE
OF ITS ACCESSIBILITY, THE MILLSITE WAS CHOSEN AS THE LOCATION FOR
THE MAIN OFFICE. A SMALL PARTS WAREHOUSE, FENCED STORAGE YARD,
CHANGEROOM FACILITIES, AND SHOP BUILDING WERE ALSO PLANNED FOR
THIS SITE, COST ESTIMATES FOR THESE STRUCTURES WOULD BE QUITE AP-
PROXIMATE AS NO PRELIMINARY ENGINEERING WORK WAS DONE ON THEM,
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OTHER PLANNING CONSIDERATIONS

PROVIDING DEPENDABLE ELECTRICAL POWER FOR THE MINE AND MILL
WAS, OF COURSE, A VERY IMPORTANT CONSIDERATION AND ONE THAT WOULD
INCLUDE A SIZEABLE INVESTMENT OF CAPITAL. SINCE COMMERCIAL POWER
WAS AVAILABLE OVER FIVE MILES FROM THE MILL REQUIRING A LARGE
UP-FRONT INVESTMENT BY SUNSHINE, AND SINCE POWER COSTS WERE RELA-
TIVELY HIGH (4,8¢/KWH) IN THE AREA, A SECOND ALTERNATIVE WAS BRIEF-
LY EXAMINED, PRODUCING OUR OWN POWER BY DIESEL GENERATION WOULD
HAVE BEEN SIGNIFICANTLY MORE EXPENSIVE AND THEREFORE WAS DROPPED
FROM FURTHER CONSIDERATION, DUE TO MAINTENANCE REASONS, IT WAS
PROPOSED THAT POWER BE SUPPLIED BY A UTILITY-OWNED LINE AND TWO
UTILITY-OWNED SUB-STATIONS, ONE AT THE MINE AND ONE AT THE MILL,
THIS SCHEME NECESSITATED THE EXTRA EXPENSE OF A SECOND METERING
POINT BUT IT DID ELIMINATE THE NEED FOR THE PEOPLE AND EQUIPMENT
CAPABLE OF WORKING ON HIGH VOLTAGE LINES, SHOULD A PROBLEM OCCUR.

EARLY ON IN THE PLANNING STAGES OF THE PROJECT IT BECAME AP-
PARENT THAT, IN ORDER TO BE ABLE TO ATTRACT QUALITY PERSONNEL,
SOMETHING HAD TO BE DONE ABOUT THE HOUSING SITUATION IN SILVER
PEAK. THERE WAS ESSENTIALLY NO AVAILABLE HOUSING IN THIS TOWN OF
150 RESIDENTS AND IT WAS FELT THAT TONOPAH WAS FARTHER AWAY THAN
MOST PEOPLE WOULD BE WILLING TO DRIVE TO WORK. IT WAS, THEREFORE,
PROPOSED THAT SUNSHINE WOULD PROVIDE A VARIETY OF HOUSING ALTER-
NATIVES TO ITS EMPLOYEES INCLUDING A BOARDING HOUSE, TRAILER PARK,
HOUSE AND MOBILE HOME RENTALS, AND A LEASE/OPTION PROGRAM FOR
DOUBLE AND SINGLE-WIDE UNITS. TO MANAGE THIS PROGRAM SUNSHINE




WOULD HIRE AN OUTSIDE CONTRACTOR WHO WAS EXPERIENCED IN THIS FIELD,

- PROPERTY ACQUISITION IN SILVER PEAK BEGAN PRIOR TO THE ANTICIPATED

PROJECT AUTHORIZATION AND, AS A RESULT, SERVED TO MAINTAIN SOME
DEGREE OF RATIONALITY IN THE LOCAL PROPERTY PRICES. |

IN ORDER TO ACCURATELY PREPARE A CONSTRUCTION SCHEDULE AND
THEREBY PREDICT A START-UP DATE, IT WAS IMPORTANT THAT ENVIRON-
MENTAL PERMITTING REQUIREMENTS BE INVESTIGATED EARLY ON IN THE
CONCEPTUAL PLANNING PHASE., A FEASIBILITY REPORT COMPLETED IN
JANUARY OF 1980 BY A CONSULTING FIRM, BEHRE DOLBEAR AND COMPANY,
ADDRESSED THIS MATTER AND INDICATED THAT PERMITTING WOULD NOT BE
CRITICAL PATH TO THIS PROJECT. PRIOR TO PROJECT APPROVAL, IT WAS,
HOWEVER, NECESSARY TO BETTER DETAIL THESE REQUIREMENTS THROUGH CON-
SULTATIONS WITH APPROPRIATE COUNTY, STATE, AND FEDERAL AGENCIES.

As SUNSHINE DID NOT HAVE, AT THAT TIME, ANYONE EXPERIENCED IN
ENVIRONMENTAL PERMITTING, A DECISION WAS MADE TO HIRE A CONSUL-
TANT TO MANAGE THE PERMITTING PROCESS. THIS PROCESS BEGAN WITH AN
ENVIRONMENTAL RECONNAISSANCE STUDY OF THE PROPERTY IN MARCH OF
1980, THE PURPOSE OF THIS STUDY WAS TO IDENTIFY NECESSARY PER-
MITS, APPROVALS, DATA REQUIREMENTS, AND AREAS OF ENVIRONMENTAL
CONCERN, AND TO DEVELOP A PERMITTING STRATEGY., THE STRATEGY DOC-
UMENT WOULD IDENTIFY PERMITTING LEAD TIMES, KEY CONTRACTS, NECES-
SARY ENGINEERING AND ENVIRONMENTAL DATA, AND POTENTIAL PROBLEM
AREAS, THIS DOCUMENT WAS COMPLETED IN MAY OF 1980 AND CONTAINED
THE FOLLOWING INFORMATION REGARDING STATE AND FEDERAL REQUIREMENTS:

® SUNSHINE WOULD HAVE TO OBTAIN CERTAIN STATE AIR PERMITS. A
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PERMIT TO CONSTRUCT AND A PERMIT TO OPERATE WOULD BE RE-
QUIRED, |

SUNSHINE WOULD HAVE TO OBTAIN A STATE SURFACE WATER DIS-
CHARGE PERMIT FOR THE MINE SITE AND A GROUNDWATER DISCHARGE
PERMIT FOR THE TAILINGS POND,

THE STATE DID NOT, AT THAT TIME, HAVE A SOLID WASTE PERMIT
PROGRAM, BUT INTENDED TO SEEK AUTHORITY FOR THE FEDERAL RCRA
PROGRAM,

PLANS FOR THE CONSTRUCTION OF CERTAIN PROJECT SYSTEMS (TAILS
DAM, WATER SUPPLY, SEWERAGE SYSTEM) REQUIRED STATE LEVEL PRE-
CONSTRUCTION APPROVAL,

THE PROPOSED 16-TO-1 FACILITY WOULD NOT REQUIRE FEDERAL PSD
OR NONATTAINMENT NEW SOURCE REVIEW UNDER THE CLEAN AIR AcT.
THE PROPOSED FACILITY WOULD NOT HAVE TO OBTAIN A FEDERAL
NPDES WATER PERMIT UNDER THE CLEAN WATER ACT,

THE PROPOSED FACILITY WOULD HAVE TO COMPLY WITH THE PROVISIONS
OF THE RESOURCE CONSERVATION AND RECOVERY ACT, BUT IF IT WAS
POSSIBLE TO SITE HAZARDOUS WASTE DISPOSAL FACILITIES (TAILING
POND, BOILER ASH, ETC.) WITHIN CERTAIN CRITERIA, A “PERMIT-
BY-RULE"” WOULD BE ISSUED AND NO ENVIRONMENTAL REVIEW WOULD BE
REQUIRED, A "PERMIT-BY-RULE"” APPLICATION REQUIRED 180 DAYS
FOR ISSUANCE, ‘

CERTAIN SURFACE RIGHT APPLICATIONS TO THE B.L.M.(RIGHT-OF-WAY,
BORROW PITS, ETC.) WOULD INITIATE ENVIRONMENTAL REVIEW IN THE
FORM OF AN ENVIRONMENTAL ANALYSIS. IT WAS NOT KNOWN IF ANY
OF THESE APPLICATIONS WOULD BE REQUIRED,

ALL WILDERNESS STUDY AREAS IN THE PROJECT VICINITY WERE
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PROPOSED TO BE DROPPED FROM FURTHER WILDERNESS CONSIDERATION,

THERE WERE NO COUNTY PERMITS REQUIRED NOR WERE THERE ANY COUNTY
ORDINANCES OR REGULATIONS APPLICABLE TO OUR PROJECT.Y

ESTIMATION oF CAPITAL COSTS

~ FOLLOWING COMPLETION OF THE CONCEPTUAL PLANNING FOR THE MINE,
MILL AND OTHER IMPORTANT SEGMENTS OF THE PROJECT, THE PROCESS OF
ESTIMATING CAPITAL COSTS COULD BEGIN, THIS ESTIMATE WAS DIVIDED
INTO THREE MAIN PARTS; MINE DEVELOPMENT, MILLSITE CONSTRUCTION,
AND GENERAL CONSTRUCTION AND DEVELOPMENT,

THE ESTIMATE FOR MINE DEVELOPMENT WAS MADE UP OF BOTH SUR-
FACE AND UNDERGROUND COSTS. SURFACE COSTS WOULD BE INCURRED PRI-
MARILY DURING THE FIRST FEW MONTHS FOLLOWING AUTHORIZATION AND IN-
CLUDED SUCH ITEMS AS PORTAL SITE PREPARATION, SHOP INSTALLATIONS,
THE MINE WASTE WATER TREATMENT SYSTEM, THE MINE INDUSTRIAL WATER
SYSTEM, ROADS, AND GENERATOR AND COMPRESSOR RENTALS. TOTAL MINE
SURFACE DEVELOPMENT COSTS WERE ESTIMATED AT APPROXIMATELY ONE
MILLION DOLLARS. UNDERGROUND DEVELOPMENT COSTS INCLUDED SUNSHINE'S
AND AN ESTIMATE OF THE CONTRACTOR’S CHARGES FOR COMPLETING OVER
14,500 FEET OF CROSSCUT, DRIFT, RAISE, AND DRAWPOINT CONE DEVELOP-
MENT. ALSO INCLUDED WERE ESTIMATES OF UNDERGROUND EQUIPMENT COSTS
AND INSTALLATION COSTS FOR MINE VENTILATION, PUMPING COMPRESSED
AIR, AND ELECTRICAL SYSTEMS, TOTAL UNDERGROUND DEVELOPMENT COSTS
WERE ESTIMATED AT APPROXIMATELY SIX MILLION DOLLARS, PUTTING THE
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TOTAL FOR MINE DEVELOPMENT AT SEVEN MILLION DOLLARS,

MILLSITE CONSTRUCTION COSTS CONSISTED PRIMARILY OF THOSE
PERTAINING TO THE PROCESSING FACILITY AND TAILING DAM. AS VIR-
TUALLY NO ENGINEERING WORK HAD BEEN COMPLETED ON THE MILL PRIOR
TO THE PREPARATION OF THE CONSTRUCTION AND DEVELOPMENT BUDGET,
THIS PORTION OF THE COST ESTIMATE WOULD BE ONLY AN APPROXIMAT ION
AT BEST. ONCE A TENTATIVE LIST OF MAJOR MILL EQUIPMENT HAD BEEN
PREPARED ALONG WITH THEIR ESTIMATED COSTS, THE COST OF THE MILL
WAS THAN CALCULATED ACCORDING TO A METHOD DEVELOPED BY A. L. MULAR
AND DESCRIBED IN A PUBLICATION ENTITLED, MINERAL PROCESSING EQUIP-

MENT _COSTS AND PRELIMINARY COST ESTIMATIONS, THE CANADIAN INSTITUTE

OF MINING AND METALLURGY, 1978, CONSTRUCTION COSTS FOR THE TAIL-
INGS DAM HAD BEEN PREVIOUSLY DEVELOPED BY DAMES AND MOORE DURING
THE SITE SELECTION PROCESS AND THIS COST WAS USED IN THE MILL CON-
STRUCTION COST ESTIMATE, THE TOTAL COST OF THE MILL AND TAILINGS
DAM WAS ESTIMATED TO BE APPROXIMATELY EIGHT MILLION DOLLARS, IN
ADDITION, COSTS OF CONSTRUCTION FOR THE OFFICE, WAREHOUSE, SHOP,
AND LAB TOGETHER WITH CERTAIN MOBILE EQUIPMENT AND THE MILLSITE
WATER SUPPLY SYSTEM WERE ESTIMATED AT AN ADDITIONAL ONE MILLION
DOLLARS., THIS BROUGHT THE TOTAL FOR THE MILLSITE CONSTRUCTION SEG-
MENT OF THE PROJECT TO NINE MILLION DOLLARS,

GENERAL CONSTRUCTION AND DEVELOPMENT COSTS INCLUDED TWO MAJOR
CAPITAL ITEMS; THE MAIN ELECTRICAL SERVICE INSTALLATION AND HOUS-
ING, THESE AND OTHER MISCELLANEOUS COSTS ACCOUNTED FOR AN ESTI-

MATED TWO MILLION DOLLARS.,
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THE TOTAL OF THE ESTIMATED MINE, MILLSITE, AND GENERAL CON-
STRUCTION ~ AND DEVELOPMENT COSTS FOR THE 16-T0O-1 PROJECT WAS APPROX-

IMATELY 18 MILLION DOLLARS AND WOULD BE EXPENDED OVER A 20-MONTH

PERIOD BEGINNING IN JuLY oF 1980. THE DEVELOPMENT OF THESE ESTI-
MATES TOOK LESS THAN 300 ENGINEERING MAN-HOURS TO COMPLETE AND,
THEREFORE, WERE TO BE CONSIDERED PRELIMINARY. ONCE UNDERGROUND
DEVELOPMENT WORK HAD STARTED AND ENGINEERING WORK ON THE MILL HAD
BEGUN, THESE ESTIMATES WOULD BE REFINED AND A PROJECT RE~EVALUATION
MADE. IN ORDER TO MITIGATE SOME OF THE RISK IN THIS ORIGINAL ESTI-
MATE, A 10% ERROR FACTOR WAS BUILT IN TO ALL COST CALCULATIONS.

NO CONSIDERATION WAS GIVEN TO THE ESCALATION OF CAPITAL COST ITEMS
OVER THE 20-MONTH CONSTRUCTION PERIOD, HOWEVER.,

ESTIMATION OF OPERATING COSTS

THE ESTIMATED OPERATING COST FOR THE LIFE OF THE 16-T0-1 WAS
COMPOSED OF THREE PARTS; MINING, MILLING, AND ADMINISTRATIVE.
THESE COSTS WERE NOT ESCALATED OVER TIME FOR INFLATION AS IT WAS
ASSUMED THAT PRECIOUS METAL PRICES WOULD INCREASE APPROXIMATELY AT
THE SAME RATE,

BESIDES THE BLASTHOLE STOPING OPERATIONS, THE ESTIMATED MIN-
ING COST ALSO INCLUDED SOME ADDITIONAL STOPE DEVELOPMENT TOGETHER
WITH DIAMOND DRILLING, MINE SUPPORT ACTIVITIES, AND HAULAGE OF ORE
TO THE MILL, THESE COSTS WERE DEVELOPED BASED ON ESTIMATES OF
LABOR REQUIREMENTS AND PROJECTIONS OF THE CONSUMPTION OF ITEMS SUCH
AS DIESEL FUEL, ELECTRICAL POWER, EXPLOSIVES, TIRES, AND REPAIR
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PARTS. THIS NUMBER COMPARED FAVORABLY WITH COSTS WHICH HAD BEEN
MADE AVAILABLE FROM OTHER SIMILAR MINING OPERATIONS.

MILL OPERATING COSTS WERE MADE UP PRIMARILY OF LABOR; REAGENT,
AND POWER COSTS. REAGENT USAGE HAD BEEN ESTIMATED IN PREVIOUS MET-
ALLURGICAL TEST WORK AND INCLUDED CYANIDE, LIME AND ZINC DUST.

ADMINISTRATIVE COSTS INCLUDED NOT ONLY STAFF LABOR CHARGES
BUT ALSO INSURANCE, HOUSING, AND OUTSIDE MANAGEMENT EXPENSES. THIS
COST WAS ADDED TO THE MINING AND MILLING COSTS IN ORDER TO ARRIVE
AT A TOTAL OPERATING COST FOR USE IN THE FINAL CASH FLOW CALCULA-
TIONS.

FINANCIAL ANALYSIS

THE CASH FLOW CALCULATION AND SUBSEQUENT FINANCIAL ANALYSIS
WAS THE FINAL STEP INVOLVED IN THE PREPARATION OF THE PROJECT
FEASIBILITY REPORT. THE RESULTS OF THESE COMPUTATIONS WOULD BE
THE BASIS ON WHICH SUNSHINE MANAGEMENT WOULD MAKE THE DECISION
WHETHER OR NOT TO PROCEED WITH THE PROJECT.

BEFORE A CASH FLOW CALCULATION FOR THE PROJECT COULD BE DONE,
CERTAIN ADDITIONAL ASSUMPTIONS HAD TO BE MADE. ALTHOUGH OTHER
METHODS MAY HAVE BEEN MORE ADVANTAGEOUS, THE UNIT-OF-PRODUCTION
METHOD OF DEPRECIATION WAS EMPLOYED, A FEDERAL TAX RATE OF 48%

WAS USED TOGETHER WITH A NET PROCEEDS AND PROPERTY TAX RATE OF
2,541 DOLLARS PER ONE HUNDRED DOLLARS. A 10% INVESTMENT TAX CREDIT
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WOULD BE TAKEN DURING THE FIRST FULL YEAR OF PRODUCTION., A cOST
DEPLETION OF 157 WAS USED AS ALLOWED BY THE IRS FOR GOLD AND SIL-
VER MINES. USING THE ABOVE ASSUMPTIONS TOGETHER WITH ESTIMATED
CAPITAL AND OPERATING COSTS AND A PREDICTED.SILVER AND GOLD PRICE,
A TOTAL NET CASH FLOW WAS CALCULATED FOR THE LIFE OF THE PROJECT.
AFTER DEDUCTING ESTIMATED ROYALTY PAYMENTS TO THE PARTNER, MID-
CONTINENT, A NET CASH FLOW TO SUNSHINE WAS DETERMINED FOR EACH
YEAR FROM 1980 THROUGH 1989, USING THESE FIGURES, A NET PRESENT
VALUE (I1=20%), PAYBACK PERIOD, AND DCF-ROI WAS CALCULATED.

THE RESULTS OF THESE CALCULATIONS INDICATED A DCF-ROI oF
38% WITH A PAYBACK PERIOD OF LESS THAN TWO YEARS FROM START OF
PRODUCTION, THE RETURN ON INVESTMENT OF 38%, IT WAS FELT, WAS
HIGH ENOUGH TO COMPENSATE FOR THE SUBSTANTIAL RISK INVOLVED WITH
A NEW UNDERGROUND MINE., THEREFORE, IT WAS RECOMMENDED THAT SUN-
SHINE PROCEED WITH THE DEVELOPMENT OF THE 16-T0-1. FOR REASONS
OF THE OBVIOUS ECONOMICS OF THE PROJECT TOGETHER WITH A CORPORATE
STRATEGY AND RESOLVE TO REDUCE THE VULNERABILITY OF THE COMPANY
TO PROBLEMS AT ANY ONE MINE, SUNSHINE'S BOARD OF DIRECTORS AU-
THORIZED THE DEVELOPMENT OF THE 16-T0-1 OoN JUNE 3, 1980,
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PART 1V
CONSTRUCTION AND DEVELOPMENT

GENERAL

THE ORIGINAL CONSTRUCTION AND DEVELOPMENT SCHEDULE FOR THE
16-70-1 PROJECT CALLED FOR WORK TO BEGIN IN .JULY OF 1980 WITH MILL
START-UP ON A PRODUCTION BASIS BY MARCH 1, 1982. THE FIRST INCOME
FROM SALES OF BULLION WOULD BE REALIZED IN APRIL OF THAT YEAR,
THIS GENERAL SCHEDULE, DEVELOPED IN MAY oF 1980, WAS MET ALMOST

TO THE DAY AS THE FIRST SHIPMENT OF BULLION WAS MADE ON APRIL 1,
1982,

IN MARCH OF 1981, FOLLOWING COMPLETION OF APPROXIMATELY 1/3
OF THE PLANNED UNDERGROUND DEVELOPMENT WORK TOGETHER WITH ALL PRE-
LIMINARY AND SOME DETAILED ENGINEERING WORK ON THE MILL, A REVISED
CAPITAL BUDGET WAS COMPLETED. THIS NEW BUDGET INDICATED THAT IN-
CREASED EXPENDITURES, PRIMARILY IN THE AREA OF MINE DEVELOPMENT,
WOULD BE NECESSARY IN ORDER TO COMPLETE THE PROJECT ACCORDING TO
SCHEDULE, THE TOTAL ESTIMATED MINE DEVELOPMENT COST WAS REVISED
TO NINE MILLION DOLLARS FROM SEVEN MILLION DOLLARS WHILE GENERAL
CONSTRUCTION AND DEVELOPMENT WAS INCREASED TO THREE MILLION DOL-
LARS, DUE MAINLY TO INCREASED HOUSING AND MAIN ELECTRICAL SERVICE
COSTS. SURPRISINGLY, THE ESTIMATED MILLSITE CONSTRUCTION COST OF
NINE MILLION DOLLARS HAD NOT CHANGED, RESULTING IN A NEW ESTIMATED
CAPITAL COST FOR THE PROJECT OF 21 MILLION DOLLARS. THESE FI1G-
URES WERE THEN USED TO COMPLETE A SECOND CASH FLOW CALCULATION
AND FINANCIAL ANALYSIS, THE RETURN ON INVESTMENT FOR THE PROJECT
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HAD, OF COURSE, BEEN REDUCED BUT STILL REMAINED AT A RESPECTABLE
LEVEL OF OVER 30%. RISKS INHERENT IN PROJECTING A RETURN AS PART
OF THE MAy 1980 FINANCIAL ANALYSIS HAD, HOWEVER, ALSO BEEN RE-
DUCED. THIS WAS DUE TO THE FOLLOWING CONDITIONS:

® A CONSIDERABLE AMOUNT OF ENGINEERING WORK HAD BEEN COMPLETED
ON THE MILL RESULTING IN MORE RELIABLE CONSTRUCTION COST
ESTIMATES.,

DEVELOPMENT COST DATA FOR THE MINE HAD BEEN ESTABLISHED
THROUGH SEVERAL MONTHS OF EXPERIENCE. THESE COSTS COULD BE
USED TO BETTER ESTIMATE THOSE ASSOCIATED WITH THE AMOUNTS OF
DEVELOPMENT REMAINING,

THE 16-TO-1 VEIN HAD BEEN INTERSECTED AT DEPTH AND FOUND TO
BE CONSISTENT IN ALL RESPECTS TO WHAT HAD BEEN PREDICTED.

A DECISION WAS, THEREFORE, MADE IN APRIL OF 1981 TO PROCEED WITH
THE COMPLETION OF THE CONSTRUCTION AND DEVELOPMENT OF THE 16-10-1,

MINE DEVELOPMENT

~—

FOLLOWING PROJECT AUTHORIZATION IN JUNE OF 1980, A MINING CON-
TRACTOR HAD TO BE CHOSEN TO COMPLETE THE UNDERGROUND DEVELOPMENT - -
WORK FROM THE LOWER PORTAL SITE. FOUR COMPANIES, EACH EXPERIENCED
IN RAMP DEVELOPMENT WORK, WERE ASKED TO BID ON THE JOB. AMERICAN
MINE SERVICES WAS AWARDED THE CONTRACT IN JULY AND WOULD BE ON THE
JOBSITE BY LATE AUGUST. THE CONTRACT CALLED FOR DRIVING RAMPS,
DRIFTS, LATERALS, AND CROSSCUTS, 12 FEET BY 14 FEET IN SIZE, ON
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A COST PER FOOT BASIS. GROUND CONTROL ACTIVITIES AND EXTRA WORK

DUE TO UNFORESEEN PROBLEMS, SUCH AS WATER, WERE TO BE PAID FOR AT
COST PLUS A FIXED PERCENTAGE: RAISE BORING ACTIVITIES WERE SUB-

CONTRACTED OUT ON A COST PER FOOT BASIS, |

DEVELOPMENT WORK BY THE CONTRACTOR BEGAN ON SCHEDULE WITH THE
FIRST FULL FACE ROUND BEING TAKEN IN THE LOWER LEVEL DECLINE IN
LATE SEPTEMBER. PRIOR TO THIS, SUNSHINE CREWS HAD FINISHED THE

INSTALLATION OF THE INDUSTRIAL WATER SYSTEM FOR BOTH THE UPPER AND
LOWER PORTALS, INITIAL SITE CLEARING FOR THE LOWER PORTAL, AND THE
PIPING SYSTEM TO THE WASTEWATER SETTLING POND., THIS SETTLING POND,
TOGETHER WITH A NEW ACCESS ROAD, HAD BEEN COMPLETED BY A LOCAL
CONTRACTOR EARLIER IN THE SUMMER. SLABBING OF THE oLD 7000 LEVEL
CROSSCUT BY SUNSHINE CREWS BEGAN IN EARLY OCTOBER.,

THROUGHOUT THE ENTIRE MINE DEVELOPMENT PERIOD, ALL WORK DONE
BY BOTH SUNSHINE'S AND THE CONTRACTOR’S CREWS WERE DIRECTLY OR
INDIRECTLY SUPERVISED BY SUNSHINE'’S MINE SUPERINTENDENT. ALL COST
PLUS WORK TURNED IN BY THE CONTRACTOR WAS THERBY APPROVED BEFORE
PAYMENT WAS MADE. THE QUALITY OF THE CONTRACTOR’S WORK WAS ALSO
CAREFULLY SCRUTINIZED BY SUNSHINE’S SUPERINTENDENT. ONLY ONE MAJOR
DESIGN CHANGE WAS EFFECTED DURING DEVELOPMENT OF THE MINE. THIS
WAS A CHANGE IN SIZE OF ALL HEADINGS DRIVEN BY THE CONTRACTOR TO
APPROXIMATELY 15 FEET BY 15 FEET AND WAS DONE IN ORDER TO BETTER
ACCOMODATE THE HAULAGE EQUIPMENT WHICH WAS IN USE. THIS CHANGE,
HOWEVER, DID NOT RESULT IN INCREASED COSTS PER FOOT OVER THAT WHICH

HAD BEEN ORIGINALLY BID.
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DEVELOPMENT OF THE 16-To-1 MINE USING THE CONCEPT OF A CON-
TRACTOR WORKING FROM ONE PORTAL WHILE THE OWNER'S CREWS WORKED
CONCURRENTLY FROM A SECOND PORTAL RESULTED IN A VERY SATISFACTORY
ARRANGEMENT AND ENABLED THE UNDERGROUND DEVELOPMENT WORK TO BE COM-
PLETED SLIGHTLY AHEAD OF SCHEDULE. HOLE-THROUGH WAS MADE, TYING
UPPER AND LOWER LEVELS TOGETHER UNDERGROUND ON APRIL 21, 1982,
FOLLOWING COMPLETION OF A TOTAL OF 15,880 FEET OF DRIFTING AND
CROSSCUTTING AND 1630 FEET OF RAISE BORING, FOLLOWING HOLE-THROUGH,
THE CONTRACTOR WAS RELEASED FROM ANY FURTHER WORK WITH SUNSHINE'S
CREWS CONTINUING TO DRIVE THE REMAINING ORE AND WASTE DEVELOPMENT
HEADINGS.,

THE ONLY MAJOR PROBLEMS EXPERIENCED DURING MINE DEVELOPMENT
WERE WATER-RELATED, EVEN THOUGH TEST HOLES WERE MAINTAINED
AHEAD OF THE FACES IN MOST HEADINGS, GROUND WATER ENCOUNTERS PROVED
TO BE HIGHLY UNPREDICTABLE., THERE WERE CASES WHERE THREE TEST
HOLES WOULD BE DRILLED IN A FACE WITH ALL BEING DRY; THE NEXT
ROUND WOULD BE SHOT AND ANOTHER 100 GALLONS PER MINUTE WOULD BE
PICKED UP. WATER INFLOWS DURING DEVELOPMENT PEAKED OUT AT OVER
1000 GALLONS PER MINUTE, THIS FLOW, IN CONJUNCTION WITH RECURRING
PUMP PROBLEMS AND AN INADEQUATE TEMPORARY SUMP INSTALLATION, CAUSED
A VERY SIGNIFICANT AMOUNT OF DOWNTIME EXPENSE DURING DEVELOPMENT.
IT WAS STILL FAR CHEAPER, HOWEVER, THAN IT WOULD HAVE BEEN TO DRIVE
A HORIZONTAL CROSSCUT TO THE VEIN TO ELIMINATE THE NEED FOR PUMPS,
GROUND PROBLEMS WERE ALMOST NON-EXISTENT DURING THE DEVELOPMENT OF
THE MINE, THE FIRST 1000 FEET OF RAMP DRIVEN FROM THE LOWER PORTAL

REQUIRED NO GROUND SUPPORT WHATSOEVER. TIMBER WAS NEEDED IN A FEW

38




VERY RARE INSTANCES WITH ROCKBOLTING AND MATTING BEING REQUIRED

FOR LESS THAN HALF THE FOOTAGE DRIVEN., WHERE BOLTING WAS NECES-
SARY, THE SPLIT SET TYPE ROCKBOLT WAS USED ALMOST EXCLUSIVELY.
GROUND CONDITIONS IN THE VEIN WERE ALSO VERY GOOD, WITH UNSUPPORTED
WIDTHS OF OVER 30 FEET BEING COMMON ON THE UPPER LEVELS.

ACTUAL MINE DEVELOPMENT COSTS FOR THE 16-TO-1 DURING THE
PERIOD FROM JULY OF 1980 THROUGH MARCH OF 1982 WERE APPROXIMATELY
11 MILLION DOLLARS OR TWO MILLION DOLLARS ~OVER THE REVISED ESTIMATE
DONE IN EARLY 1981, THIS WAS DUE PRIMARILY TO THE 3800 FEET OF
ADDITIONAL DRIFTING DONE BY SUNSHINE AND THE CONTRACTOR AND WHICH
WAS NECESSARY BECAUSE OF THE DISCOVERY OF INCREASED RESERVES ON
/900 LEVEL, THE LONGER DRAWPOINT CROSSCUTS CAUSED BY A TURN IN THE
VEIN, AND ADDITIONAL VEIN DEVELOPMENT DONE AHEAD OF SCHEDULE,

ALSO CONTRIBUTING TO THE OVER-RUN WAS ALMOST 500 THOUSAND DOLLARS
IN WATER-CAUSED DELAYS AND OVER 250 THOUSAND DOLLARS IN ADDI-
TIONAL ROAD-BUILDING COSTS.  INCLUDED IN THE 11 MILLION DOLLAR FIG-

URE PREVIOUSLY MENTIONED IS ALMOST TWO MILLION DOLLARS

IN MINING EQUIPMENT WHICH WAS PURCHASED FOR EVENTUAL USE IN PRO-
DUCTION, THE AMOUNT ACTUALLY SPENT STRICTLY ON UNDERGROUND DE-
VELOPMENT BY SUNSHINE AND THE CONTRACTOR, INCLUDING ALL EXTRA
WORK AND DELAY COSTS, WAS APPROXIMATELY 6% MfLLION DOLLARS, DIVID-
ING THIS FIGURE BY THE TOTAL FOOTAGE INCLUDING RAISE BORING, OF
17,500 FEET, RESULTS IN AN AVERAGE COST PER FOOT FOR ALL UNDER-
GROUND DEVELOPMENT OF ABOUT 370 DOLLARS PER FOOT.
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MiLL DESIGN

THE DESIGN PROCESS FOR THE 16-To-1 MILL WAS DIVIDED INTO TWO
PARTS; PRELIMINARY AND DETAILED ENGINEERING. PRELIMINARY ENGI-
NEERING WORK INCLUDED THE DEVELOPMENT OF A DETAILED FLOWSHEET WITH
MASS BALANCES, A LIST OF EQUIPMENT, A GENERAL LAYOUT OF THE PLANT
AND EQUIPMENT, AND AN ESTIMATE OF CAPITAL AND OPERATING COSTS FOR
THE PLANT, THIS WORK BEGAN IN JULY OF 1980 FOLLOWING THE SELEC-
TION OF INDUSTRIAL DESIGN CORPORATION AS THE ENGINEERING FIRM,
THIS FIRM WAS SELECTED ON THE BASIS OF EXPERIENCE IN THIS FIELD
AND THEIR ESTIMATED COST PER DRAWING RELATIVE TO OTHER COMPANIES.
IN ADDITION TO THE ENGINEERING FIRM, A CONSULTANT WITH MANY YEARS
OF OPERATING EXPERIENCE WAS ALSO HIRED TO ASSIST IN THE PRELIM-
INARY AND, EVENTUALLY, THE DETAILED ENGINEERING WORK, BEFORE BE-
GINNING PRELIMINARY ENGINEERING ON THIS PROJECT, SEVERAL DESIGN
PARAMETERS HAD -TO BE DEFINED, THESE PARAMETERS WERE BASED ON ADD-
ITIONAL METALLURGICAL WORK WHICH HAD RECENTLY BEEN COMPLETED BY
HAZEN TOGETHER WITH CERTAIN DESIGN CRITERIA SUPPLIED BY SUNSHINE
AND WERE AS FOLLOWS:

® MINE WILL PRODUCE 500 T/DAY, 6 DAYS/WEEK AND TRUCK TO COARSE
ORE HOPPER AT MILL,

® MINE ORE WILL PASS OVER A 24" x 24" SQUARE GRIZZLY AT THE MINE,

® CRUSHER WILL OPERATE 6 DAYS/WEEK, 1 SHIFT/DAY = APPROXIMATELY
100 TONS/HOUR (O HOURS/DAY AND 28% DESIGN FACTOR).
® AVERAGE MINE RATE = 3000 TONS/WEEK, HAULED BY TRUCK, 1 SHIFT/

DAY, 6 DAYS/WEEK.,
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AVERAGE CRUSHER RATE = 3000 + 6 + 6 = 83 TONS/HOUR,
AVERAGE MILL RATE = 3000 + 7 + 24 = 18 TONS/HOUR.,

CRUSHER PRODUCT-CLOSED CIRCUIT ON 5/8" X 2" SCREEN = APPROX~-
IMATELY 80% -5/8", :

° BALL MILL PRODUCT = 80% MINUS 200M

° LEACHING TIME = 48 HRS AVERAGE + DESIGN FACTOR 15% = 55 HRS.

° GRINDING INDEX = 16,5,

° SPECIFIC GRAVITY OF ORE = 2,75,

BULK DENSITY OF CRUSHED ORE =85 #/CUBIC FOOT.

° BALL MILL CIRCULATING LOAD WILL BE 250%.

° THICKENER RATE = 2,0 SQUARE FOOT/TON/24 HOURS (INCLUDES FLOC-
CULANT) .,

IT IS OBVIOUS FROM THE ABOVE THAT THE DESIGN MILL THROUGHPUT WAS
CONSIDERABLY MORE THAN THAT NEEDED FOR A PRODUCTION oF 150,000
TONS PER YEAR. A DESIGN THROUGHPUT OF 550 TONS PER DAY WOULD, IT
WAS FELT, INSURE THAT THE DESIRED THROUGHPUT OF 430 TONS PER DAY,
350 DAYS PER YEAR, WOULD BE ACHIEVED,

OTHER DESIGN DECISIONS WHICH WERE MADE DURING THE PRELIMINARY
ENGINEERING PHASE INCLUDED THE ARRANGEMENT OF THE CRUSHING PLANT

~AND WHETHER TO USE FILTRATION OR COUNTER-CURRENT DECANTATION,

THE CRUSHING PLANT LAYOUT WAS SOMEWHAT UNIQUE IN THAT, BY LOCATING
THE VIBRATING SCREEN DIRECTLY ABOVE THE FINE ORE BIN INSTEAD OF IN
THE CRUSHING BUILDING, THE NEED FOR A THIRD CONVEYOR WAS ELIMINATED.
THE DECISION TO GO WITH A CCD SYSTEM INSTEAD OF FILTRATION WAS

MADE, EVEN THOUGH TEST WORK ON THE PULP MATERIAL INDICATED GOOD
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FILTERING RATES, BECAUSE IT WAS FELT THAT A CCD SYSTEM WOULD BE
LESS LABOR INTENSIVE TO OPERATE AND MAINTAIN. ADDITIONAL DESIGN
AND CONSTRUCTION COSTS WERE SAVED BY USING PRE-ENGINEERED BUILD-
INGS FOR ALL MILLSITE STRUCTURES EXCEPT FOR THE CRUSHING PLANT.
INDUSTRIAL DESIGN COMPLETED THE PRELIMINARY ENGINEERING REPORT IN
SEPTEMBER AND IT‘INDICATED THAT THE TOTAL CAPITAL COSTS FOR THE
MILL PLANT WOULD PROBABLY NOT EXCEED THAT WHICH WAS ESTIMATED IN
THE ORIGINAL CONSTRUCTION AND DEVELOPMENT BUDGET. AS IT WAS ALSO
IMPORTANT TO DEVELOP A BETTER ESTIMATE OF THE TAILINGS DAM COSTS

IN ADDITION TO PLANT COSTS, A CONSULTANT, DAMES AND MOORE, WAS
HIRED SOON AFTER PRELIMINARY ENGINEERING WORK BEGAN. SOILS STUDIES
WERE PERFORMED IN THE AREA OF THE PROPOSED DAM ALONG WITH LOCATING
A SUITABLE CLAY LINING MATERIAL. AS THE TAILINGS DAM WAS TO BE
LOCATED IN A RELATIVELY SEVERE EARTHQUAKE ZONE, PROVISIONS FOR

A SEISMIC ACCELERATION WERE ALSO MADE IN THE DESIGN. THE RESULTS
OF THEIR INVESTIGATIONS AND PROPOSED DESIGN SPECIFICATIONS WERE
COMPLETED IN NOVEMBER OF 1980 AND PRESENTED TO THE STATE ENGINEER'S
OFFICE FOR APPROVAL, A PERMIT TO CONSTRUCT BY CENTERLINE CON-
STRUCTION METHODS WAS ISSUED IN APRIL OF 1981,

DETAILED ENGINEERING WORK ON THE 16-T0-1 MILL BEGAN IN LATE
NOVEMBER OF 1980 FOLLOWING THE DECISION TO CONTINUE USING INDUS-
TRIAL DESIGN FOR THIS NEXT PHASE OF THE PROJECT. A MILL SUPER-
INTENDENT WAS HIRED BY SUNSHINE IN ORDER THAT A PERSON WHO WOULD
EVENTUALLY OPERATE THE PLANT COULD HAVE INPUT INTO THE DESIGN AND
BECOME INTIMATELY FAMILIAR WITH THE PLANT'S LAYOUT AND CONSTRUCTION,
THIS INDIVIDUAL WORKED CLOSELY WITH THE ENGINEERING FIRM THROUGHOUT
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THE DETAILED DESIGN PHASE AND UNTIL THE DECISION WAS MADE TO PRO-.
CEED WITH CONSTRUCTION, AT WHICH TIME THIS PERSON RELOCATED IN
SILVER PEAK. As PROCUREMENT OF MAJOR EQUIPMENT FOR THE MILL WAS
IDENTIFIED EARLY AS POSSIBLY BEING CRITICAL PATH SHOULD THE GO-
AHEAD ON CONSTRUCTION BE GIVEN, EQUIPMENT BIDS WERE SOLICITED IN
ANTICIPATION OF THIS BEGINNING IN JANUARY OF 1981, THE POSSIBILITY
OF OBTAINING SOME MAJOR PIECES OF USED QUIPMENT WAS INVESTIGATED
BUT IT WAS DISCOVERED THAT GOOD QUALITY USED EQUIPMENT AVAILABLE
AT THAT TIME WAS NOT SIGNIFICANTLY LOWER IN PRICE THAN NEW EQUIP-
MENT. A DECISION WAS, THEREFORE, MADE TO PURCHASE ALL NEW EQUIP-
MENT FOR THE MILL AND THEREBY, HOPEFULLY, MAXIMIZE MILL AVAIL-
ABILITIES DURING THE FIRST FEW YEARS OF OPERATION,

THE PURPOSE OF THE DETAILED ENGINEERING PHASE OF THE PROJECT
WAS TO COMPLETE ALL NECESSARY DESIGN COMPUTATIONS AND PROVIDE THE
HUNDREDS OF WORKING DRAWINGS NEEDED TO BUILD THE MILL, THESE AC-
TIVITIES CONTINUED ON A LIMITEﬁ BASIS WELL INTO THE ACTUAL CON-
STRUCTION PHASE, IN ADDITION TO THE DETAILED DESIGN WORK, THE
ENGINEERING FIRM ALSO PROVIDED ALL EQUIPMENT PROCUREMENT SERVICES
TOGETHER WITH CONTRACT SPECIFICATIONS AND BID SOLICITATION FOR THE
VARIOUS PORTIONS OF THE CONSTRUCTION, INDUSTRIAL DESIGN WAS ULTI-
MATELY HIREb TO PROVIDE CONSTRUCTION MANAGEMENT SERVICES FOR THE
PROJECT. THE TOTAL COSTS FOR ALL PRELIMINARY AND DETAILED ENGI-
NEERING, EQUIPMENT PROCUREMENT, AND CONTRACT AND CONSTRUCTION
MANAGEMENT WAS APPROXIMATELY ONE MILLION DOLLARS.
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MILL CONSTRUCTION

SITE PREPARATION WORK BEGAN AT THE MILLSITE DURING THE LAST
WEEK OF APRIL'1981, ONLY A MONTH FOLLOWING THE DECISION TO PRO-
CEED WITH CONSTRUCTION. THIS WAS POSSIBLE DUE TO THE FACT THAT
BIDS FOR PORTIONS OF THE EARLY WORK HAD ALREADY BEEN RECEIVED PRIOR
TO THE DECISION TO PROCEED IN MARCH. AS THIS WAS A RELATIVELY
SMALL JOB, IT WAS FELT THAT A GENERAL CONTRACTOR, AS SUCH, WOULD
NOT BE REQUIRED. INSTEAD, SUNSHINE ACTED AS THEIR OWN GENERAL
CONTRACTOR DURING THE CONSTRUCTION PHASE AND, UTILIZING A CON-
STRUCTION MANAGER SUPPLIED BY THE ENGINEERING FIRM, SUB-CONTRACTED
OUT THE VARIOUS PORTIONS OF THE PROJECT. A TOTAL OF SIX DIFFERENT
CONTRACTORS WERE USED TO COMPLETE THE ENTIRE JOB, INCLUDING THE
OFFICE, LAB, WAREHOUSE, SHOP, AND TAILINGS DAM, IN A LITTLE OVER
TEN MONTHS TIME. THE CRUSHING PLANf WAS COMMISSIONED IN DECEMBER
OF 1981 WHILE ACTUAL MILL START-UP WAS ON FEBRUARY 8, 1982.

PRIOR TO THE DECISION TO PROCEED WITH CONSTRUCTION OF THE
MILL, A LIMITED AMOUNT OF PRE-CONSTRUCTION DEVELOPMENT WORK WAS
REQUIRED AT THE MILLSITE., A SOURCE OF POTABLE AND PROCESS WATER
OF SUFFICIENT QUANTITY AND QUALITY HAD TO BE DEVELOPED IN THE VA-
CINITY OF THE MILL. A CONSULTANT, HYDROSEARCH INC,, WAS HIRED TO
IDENTIFY POSSIBLE WELLSITES AND A DRILLING PROGRAM WAS BEGUN IN
SEPTEMBER OF 1980, IN JANUARY OF 1981, A SUCCESSFUL WELL, 1300
FEET DEEP, WAS FINALLY COMPLETED AND A PUMP WAS INSTALLED., IN
ORDER TO PROVIDE SUFFICIENT STORAGE OF WATER FOR EVENTUAL CON-
STRUCTION PURPOSES, INCLUDING A CONCRETE BATCH PLANT AND COMPACTED
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FILL WORK, THE MAIN 170,000 GALLON sTohAGE TANK WAS ERECTED IN
FEBRUARY OF 1981. ALSO COMPLETED IN FEBRUARY WAS A 4O-UNIT TEM-
PORARY TRAILER PARK LOCATED ADJACENT TO THE MILLSITE. THE PURPOSE
OF THIS FACILITY WAS TO HOUSE THE EMPLOYEES OF THE VARIOUS CON-
TRACTORS DURING THE CONSTRUCTION PERIOD,

TOTAL MILLSITE CONSTRUCTION COSTS FOR THIS PROJECT WERE AP-
PROXIMATELY NINE MILLION DOLLARS OR ESSENTIALLY THE SAME AS THAT
WHICH WAS ESTIMATED IN MAY OF 1980 AND AGAIN IN MARCH OF 1981,

NO MAJOR PROBLEMS WERE ENCOUNTERED DURING CONSTRUCTION OF THE MILL
AND SUNSHINE WAS QUITE PLEASED WITH THE PERFORMANCE OF ALL CON-
TRACTORS INVOLVED IN THE PROJECT.

OTHER DEVELOPMENT AND CONSTRUCTION ACTIVITIES

CONSTRUCTION OF THE NINE MILE LONG, 24,6 K.V, POWER LINE FROM
SILVER PEAK TO THE MILLSITE AND MINE BEGAN IN MAY OF 1981, FOLLOW-
ING OBTAINMENT OF A RIGHT-OF-WAY FROM THE B.L.M. THE LINE AND SUB-
STATIONS WERE COMPLETED BY SIERRA PACIFIC POWER COMPANY CREWS IN
MID-JULY AT A TOTAL COST OF SLIGHTLY OVER 800 THOUSAND DOLLARS.
SUNSHINE WILL RECOUP APPROXIMATELY HALF OF THIS AMOUNT OVER THE
LIFE OF THE MINE, WITHOUT INTEREST, IN THE FORM OF ANNUAL REFUNDS,

THE DEVELOPMENT OF HOUSING FACILITIES IN SILVER PEAK BEGAN
SHORTLY AFTER PROJECT AUTHORIZATION WAS GIVEN IN JUNE OF 1980,
THE INITIAL CONSTRUCTION CONSISTED OF A 21—SPACE TRAILER PARK,
A SMALL BOARDING HOUSE, AND FOUR MODULAR HOUSES, AN APARTMENT
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- COMPLEX TOGETHER WITH SEVERAL DOUBLE-WIDE. MOBILE HOMES WERE ADDED

LATER. ONE IMPORTANT FEATURE OF THE HOUSING PROGRAM WAS A VERY
AFFORDABLE LEASE/OPTION ARRANGEMENT WHEREBY AN EMPLOYEE COULD COME
TO OWN A MOBILE HOME FOLLOWING EXPIRATiON OF THE SEVEN-YEAR TERM
OF THE LEASE. SUNSHINE'’S GOAL IN THE ADMINISTRATION OF THE ENTIRE
HOUSING PROGRAM WAS TO BREAK EVEN ON AN OPERATING COST BASIS, ANDi
ALL RENTAL RATES WERE ESTABLISHED WITH THIS IN MIND. THE CON-
TRACTOR WHICH WAS HIRED TO MANAGE THE HOUSING PROGRAM WAS EVEN-
TUALLY RELEASED AS IT WAS LEARNED THAT, BECAUSE OF THE SMALL SIZE
OF THE OPERATION, IT WAS MUCH MORE EFFICIENT FOR THE COMPANY TO
MANAGE IT USING THEIR OWN PERSONNEL, BESIDES INVESTING A CONSI-
DERABLE AMOUNT OF MONEY IN HOUSING IN SILVER PEAK, APPROXIMATELY
lf8 MILLION DOLLARS, SUNSHINE ALSO HELPED BRING ABOUT MUCH NEEDED
IMPROVEMENTS IN THE CITY WATER SUPPLY SYSTEM. BY DONATING SEVERAL
THOUSANDS OF DOLLARS IN ENGINEERING WORK AND COORDINATING WITH
COUNTY OFFICIALS, RECURRING WATER SHORTAGES BECAME A THING OF THE
PAST.,

SUNSHINE UTILIZED THE SERVICES OF TWO FIRMS, TRC ENVIRON-
MENTAL CONSULTANTS AND, LATER, ENVIRONMENTAL MANAGEMENT SERVICES
COMPANY TO MANAGE THE ENVIRONMENTAL PERMITTING PROCESS WHICH BEGAN
IN 1980 AND CONTINUED INTO 1982 (FIGURE 5)., FEDERAL APPROVALS IN-
CLUDED THE BUREAU OF LAND MANAGEMENT'S 3809 PLAN OF OPERATIONS,
CONSTRUCTION BORROW MATERIAL PURCHASE AGREEMENT OF THE TAILINGS
POND LINING, AND RIGHT-OF-WAY FOR THE TRANSMISSION LINE, BECAUSE
OF THE SMALL SIZE OF THE OPERATION, THE ENVIORNMENTAL PROTECTION
AGENCY ISSUED AN AIR EMISSIONS NON-APPLICABILITY DETERMINATION
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UNDER THE CLEAN AIR ACT AND REVIEWED THE MINE SURFACE WATER DIS-
CHARGE APPLICATION UNDER THE FEDERAL CLEAN WATER ACT. .THE STATE

OF NEVADA ISSUED AIR EMISSION PERMITS TO CONSTRUCT AND OPERATE

THE PROJECT, SURFACE AND GROUNDWATER DISCHARGE PERMITS, A SANI-
TARY LANDFILL PERMIT, DAM CONSTRUCTION AND OPERATING PERMIT, AND
APPROVED THE DESIGN OF THE PUBLIC DRINKING WATER AND SANITARY
SEPTIC SYSTEM. ALTHOUGH ESMERALDA COUNTY DID NOT HAVE LAND USE

OR ENVIRONMENTAL REGULATIONS APPLICABLE TO THE PROJECT, SUNSHINE
KEPT APPROPRIATE COUNTY OFFICIALS APPRAISED OF ANY ACTIONS AFFECT-
ING THE COUNTY. IN ORDER TO GAIN THE NECESSARY PERMITS AND AP-
PROVALS, SUNSHINE WAS COMMITTED TO PERFORM MONITORING OF VARIOUS
PARAMETERS PRIOR TO AND DURING CONSTRUCTION, DURING OPERATION, AND
AS PART OF THE ABANDONMENT PLAN, THESE MONITORING PROGRAMS RESULTED
IN INSURING THAT THE 16-TO-1 WILL BE OPERATED IN AN ENVIRONMENTALLY
SAFE FASHION., THE KEY TO SUCCESSFULLY PERMITTING THIS PROJECT WAS
THE EARLY IDENTIFICATION OF ENVIRONMENTALLY SENSITIVE ISSUES, THE
DEVELOPMENT OF AN ENVIRONMENTAL STRATEGY, AND CLOSE COMMUNICATION
BETWEEN SUNSHINE, THE ENVIRONMENTAL CONSULTANTS AND THE VARIOUS
REGULATORS. TOTAL COSTS FOR ALL PERMITTING WAS LESS THAN 70 THOU-
SAND DOLLARS. THE 16-T0-1 IS PROOF THAT A NEW MINING AND MILL COM-
PLEX CAN BE DEVELOPED IN A TIMELY AND COST-EFFECTIVE FASHION EVEN
IN TODAY'S REGULATORY CLIMATE.
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PART V
OPERATIONS

START-UP - |

THE TRANSFORMATION OF THE MINE FROM A DEVELOPMENT TO AN OP-
ERATING MODE WAS ONE WHICH TOOK PLACE GRADUALLY AS THE NUMBER OF ‘
ORE HEADINGS INCREASED AND AS THE PRODUCTION DRILLING PROGRAM GOT
UNDERWAY. UNTIL OCTOBER OF 1982, ALL ORE PROCESSED THROUGH THE
MILL HAD COME FROM SUBLEVEL DEVELOPMENT HEADINGS. PRODUCTION STOP-
ING ACTIVITIES THEREAFTER BEGAN TO SUPPLY MILL FEED AS DRILLING

AND BLASTING CREWS WERE DEVELOPING NEW TECHNIQUES AND PROCEDURES.
As PREDICTED, DILUTION IN THE STOPE SOON BECAME THE MOST IMPORT-

ANT CONCERN AND IT WAS QUICKLY LEARNED THAT LOADING AND BLASTING
PROCEDURES GREATLY AFFECTED EFFORTS TO CONTROL THIS PROBLEM.
DAMAGED WALLS WERE USUALLY THE RESULT OF TOO MUCH EXPLOSIVE BEING
USED WHILE TOO LITTLE SOMETIMES CAUSED BENCHES AND PILLARS TO

FORM IN THE ORE. ALMOST ONE MONTH OF PRODUCTION WAS LOST DUE TO
A LARGE BENCH FORMING AS A RESULT OF A MISSED HOLE. FOLLOWING
THIS, THE PROCEDURE OF DOUBLE-PRIMING WAS ADOPTED AS IT WAS BE-

LIEVED THAT A PRIMACORD MAY HAVE BEEN CUT OFF IN A HOLEI ANOTHER
CAUSE OF DILUTION WAS UNEXPECTED GEOLOGIC STRUCTURES LOCATED IN
THE WALLS OF THE STOPE WHICH WEAKENED THE ROCK SURROUNDING THE

VEIN., THIS WAS ESPECIALLY A PROBLEM IN THE HANGING WALL AND
RANDOM PILLARS WERE LEFT IN THE VEIN IN AN ATTEMPT TO ARREST THE

SITUATION,
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REGARDLESS OF HOW MUCH PLANNING AND ENGINEERING WORK IS DONE. ON :
ANY NEW MILL FACILITY, START-UP PROBLEMS ARE ALMOST ALWAYS ENCOUNT-
ERED.  THE 16-TO-1 FACILITY WAS NO EXCEPTION. THE PROBLEMS EN-
COUNTERED HERE, HOWEVER, WERE RELATIVELY MINOR AND EASY TO REMEDY.
ACTUAL START-UP OF THE MILL WAS ON FEBRUARY 8, 1982, WITH MOST OF
THAT MONTH BEING DEVOTED TO TESTING AND ADJUSTMENT OF MILL EQUIP-
MENT AND LOADING OF THE THICKENERS AND LEACH TANKS WITH PULP.
WASTE MATERIAL WAS PROCESSED FOR THIS PURPOSE WITH THE FIRST ORE
BEING INTRODUCED INTO THE MILL IN MARCH. IT BECAME IMMEDIATELY
APPARENT THAT A PROPER FLOCCULENT SYSTEM WAS NEEDED TO ACHIEVE AC-
CEPTABLE SETTLING RATES AND CLARITY IN OUR THICKENER TANKS. THIS
SYSTEM WAS QUICKLY DESIGNED AND INSTALLED AND RESULTED IN ALMOST
AN IMMEDIATE IMPROVEMENT IN OUR THICKENER CLARITIES, A SECOND
PROBLEM WHICH WAS ENCOUNTERED ALSO INVOLVED CLARITY., A KEY REQUIRE-
MENT IN ANY CYANIDE MILL USING MERRILL-CROWE PRECIPITATION IS THAT
THE PREGNANT SOLUTION BE OF "“SPARKLING” CLARITY PRIOR TO PRECIP-
ITATION OF THE PRECIOUS METALS WITH ZINC DUST. THE CARTRIDGE FIL-
TERS WHICH WERE ORIGINALLY SUPPLIED FOR THIS PURPOSE DID NOT PER-
FORM AS WAS HOPED. THEY WERE SUBSEQUENTLY REPLACED BY THE MORE
CONVENTIONAL PRESSURE LEAF FILTERS AND THE RESULTS WERE DRAMATIC.,
MILL RECOVERY IMPROVED AND THE PRECIPITATE QUALITY INCREASED FROM
30% TO OVER 90% PRECIOUS METALS. START-UP PROBLEMS WITH MAJOR
MILL EQUIPMENT WERE, FORTUNATELY, NON-EXISTENT AS ALL UNITS CHECKED

OUT PERFECTLY.
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PRESENT OPERATION

THE 16-T0-1 MINE OUTPUT PRESENTLY STANDS AT APPROXIMATELY 755
TONS PER DAY ON A FIVE DAY PER WEEK BASIS. WITH A WORKFORCE OF 28
MINERS, THIS TRANSLATES INTO A PRODUCTIVITY OF 27 TONS PER UNDER-

GROUND MAN-SHIFT. BECAUSE DAILY OUTPUT REQUIREMENTS FROM THE MINE

HAVE INCREASED ALONG WITH HIGHER MILL CAPACITY BY ABOUT 50%, ADD-
ITIONAL MINE HAULAGE EQUIPMENT WAS RECENTLY PURCHASED. ONE ADDI-
TIONAL FIVE CUBIC YARD LOAD-HAUL-DUMP UNIT TOGETHER WITH ONE 25-TON
UNDERGROUND HAULAGE TRUCK ENABLE THE MINE TO NOW PRODUCE OVER 1290
TONS IN A DAY IF IT IS REQUIRED, ALL PRODUCTION LOADING AND HAUL-
AGE EQUIPMENT CURRENTLY IN USE AT THE 16-T0O-1 ARE MANUFACTURED BY
WAGNER MINING EQUIPMENT. AVAILABILITIES ON THE LHD UNITS HAVE BEEN
GOOD, CONSIDERING THE AMOUNT OF USAGE, AT ABOUT 85%. AVAILABILI-
TIES ON THE TRUCKS HAVE BEEN EXCELLENT AT OVER 95%. PRESENTLY,
ALL ORE AND WASTE DEVELOPMENT HEADINGS ARE BEING DRIVEN WITH A
TAMROCK TWO-BOOM MINEMATIC JUMBO EQUIPPED WITH TAMROCK HLR 438
DRILLS. AVAILABILITY, APPROXIMATELY 90%, ALONG WITH PRODUCTIVITY
HAVE BOTH BEEN EXCELLENT DURING THE TWO YEARS SINCE IT WAS PUR-
CHASED, THIS UNIT WILL TYPICALLY DRILL OUT A 45-HOLE ROUND, 1-3/4
INCH DIAMETER HOLES 10% FEET DEEP, IN ANDESITE, IN ONE HOUR AND 15
MINUTES. OUR BLASTHOLE STOPING PROGRAM 1S BEING CARRIED OUT USING
TWO TRW MIssIoN 6200-U DOWN-THE-HOLE DRILLING RIGS, EACH BEING
EQUIPPED WITH AN 300 CFM, 250 PSI BOOSTER COMPRESSOR. EACH DRILL-
ING UNIT IS EQUIPPED WITH A DIESEL TRAMMING ENGINE AND IS NORMALLY
OPERATED OFF AN ELECTRIC JUMPER FROM THE COMPRESSOR WHICH 1S, IN
TURN, FED FROM A NEARBY TRANSFORMER THROUGH A TRAILING CABLE. THIS




TRAILING CABLE USES THE SAME STYLE PLUG-ENDS AS THE JUMBO. THE
UNIT CAN ALSO DRILL WITH MINE AIR USING NO EXTERNAL POWER SOURCE

AS 1T HAS THE CAPABILITY OF SWITCHING FROM ELECTRIC OVER HYDRAULIC
TO DIESEL OVER HYDRAULIC TO OPERATE THE ROTATION MOTOR AND FEED.
HOLES DRILLED IN THIS MANNER ARE KEPT SHORT AND OF A LIMITED NUM-
BER SINCE THIS PROCEDURE IS EXTREMELY SLOW. UNDER NORMAL OPERATING
CONDITIONS, PENETRATION RATES OF BETWEEN 50 AND 70 FEET PER HOUR IN
A QUARTZ-CALCITE VEIN ARE COMMON. ACCURACY, SO IMPORTANT IN THIS
TYPE OF MINING, HAS ALSO BEEN GOOD WITH DEVIATIONS USUALLY NO MORE
THAN ONE FOOT PER 100 FEET OF HOLE.

ELECTRICAL POWER IS DISTRIBUTED THROUGHOUT THE MINE BY MEANS
OF PORTABLE, SELF-CONTAINED OHId BRASS TRANSFORMERS WHICH NOT ONLY

STEP-DOWN VOLTAGES BUT ALSO FEED THROUGH POWER TO OTHER TRANSFORMERS.

THESE TRANSFORMERS ARE EQUIPPED WITH THE LATEST IN GROUND-FAULT MON-
ITORING EQUIPMENT AND CAN BE TAKEN OFF LINE WITHIN SECONDS SINCE
ALL CONNECTIONS ARE THE PLUG TYPE. AS DRILLING ON ONE SUBLEVEL IS
COMPLETED, -THESE UNITS MAY BE EASILY MOVED TO ANOTHER LOCATION FOR
COMMENCEMENT OF DRILLING ACTIVITIES THERE.,

THE MINE VENTILATION SYSTEM HAS BEEN DESIGNED SO THAT ALL WORK-
ING AREAS WITHIN THE MINE ARE SUPPLIED WITH FRESH, UNCONTAMINATED
AIR. ONE MAIN MINE FAN LOCATED IN THE UPPER LEVEL CROSSCUT PRES-
SURIZES THE ENTIRE MINE AND PROVIDES APPROXIMATELY 186,000 CFM oF
FRESH AIR. AIR IS DISTRIBUTED THROUGHOUT THE MINE USING VENTILATION
RAISES AND REGULATIONG DOORS,




THE MINE GETS ITS DRILL WATER FROM STRUCTURES WHICH HAVE BEEN
TAPPED WITHIN THE MINE AND PUMPED INTO STORAGE TANKS LOCATED ON THE
SURFACE. THESE STRUCTURES ARE EXPECTED TO BE PRODUCTIVE FOR SEV-
ERAL YEARS. THE MINE WATER DRAINAGE SYSTEM CONSISTS OF A MAIN
SUMP INSTALLATION AT THE LOWEST LEVEL OF THE MINE WITH DUAL SETTLING
AREAS WHICH CAN BE MUCKED OUT WITH AN LHD UNIT. DURING NORMAL OPER-
ATION, ONE SETTLING DAM DECANTS INTO A SECOND WHICH DECANTS INTO A
PUMP PIT. FROM HERE, TWO 100 HORSEPOWER VERTICAL TURBINE PUMPS
LIFT THE WATER TO THE SURFACE.

MINING AT THE 16-TO-1 BY BLASTHOLE STOPING METHOD BEGINS BY
EXCAVATING A SLOT RAISE BETWEEN SUBLEVELS AT THE EXTREMITY OF THE
ORE BLOCK, THE RAISE PROVIDES THE FIRST FREE FACE TO WHICH THE PRO-
DUCTION BLASTHOLES MAY BREAK TO AND IT IS COMPLETED USING DROP-
RAISING TECHNIQUES., DROP-RAISING IS AN APPLICATION OF THE VERTICAL
CRATER RETREAT (VCR) MINING SYSTEM AND INVOLVES THE PLACEMENT OF
CHARGES NEAR THE COLLARS OF LARGE DIAMETER HOLES WHICH, WHEN SHOT,
RESULT IN CRATERING OUT TO THE NEAREST FACE. PERIMETER HOLES ARE
THEN SHOT INTO THIS CRATER IN ORDER TO SQUARE UP THE NEW FACE.
DROP-RAISING AT THE 16-TO-1 BEGINS BY DRILLING 13 - 6% INCH HOLES
ON A 10 FooT BY 10 FOOT PATTERN IN THE VEIN (FIGURE 6), ONLY THE
FIVE CENTER HOLES ARE LOADED ACCORDING TO VCR TECHNIQUES. THE RE-
MAINING HOLES ARE USED FOR SQUARING UP THE RAISE AND FOR LOADING
AS A VCR HOLE IN THE EVENT OTHER HOLES ARE PLUGGED, THE FIVE CEN-
TER HOLES ARE LOADED WITH A HIGH DENSITY EMULSION EXPLOSIVE TO
WITHIN THREE FEET OF THE COLLAR, DOUBLE-PRIMED WITH MILLISECOND

52




o'

Pt

e &
|

SAND STEMMING

ATLAS DECKMASTER
BOOSTERS INITIATED
WITH SEPARATE
PRIMACORD LINES

60 LHS OF ATLAS
POWERMAX B840, 5XI5#
SOFT CARTRIDGES

WOOD WEDGE BLOCK

W,/ 4 * /"/_,é///

FIGURE 6




DELAY BOOSTERS, AND SHOT ONE LIFT AT A TIME. BLASTING CREWS ARE
FREQUENTLY ABLE TO SHOOT TWO - SIX TO SEVEN FOOT LIFTS IN A SHIFT.
FOLLOWING MEASUREMENT OF EACH BLASTED HOLE, THIS PROCESS 1S REPEATED
UNTIL THE ‘RAISE IS HOLED THROUGH. |

ONCE THE DROP RAISE IS COMPLETED, THE DRILLING AND BLASTING OF
PRODUCTION BLASTHOLES BEGINS. THESE HOLES ARE DRILLED AT A MINI-
MUM OF THREE HOLES ACROSS FROM FOOTWALL TO HANGINGWALL AND ARE
PARALLEL TO THE TRUE DIP OF THE VEIN. ROW BURDEN VARIES FROM SEVEN
FEET TO TEN FEET, DEPENDING ON VEIN WIDTH. POWDER FACTORS ARE AP-
PROXIMATELY 1.7 POUNDS PER TON IN NARROW AREAS AND LESS THAN THAT
IN WIDER ZONES. PRODUCTION BLASTHOLES ARE DECK LOADED WITH AN
EMULSION EXPLOSIVE IN CARTRIDGE FORM AND DOUBLE-PRIMED USING TIME
DELAY SLIDING BOOSTERS (FIGURE 7). BLASTING PROCEEDS FROM THE DROP
RAISE TOWARDS THE ACCESS DRIFTS WHICH CROSSCUT THE VEIN APPROXI-
MATELY MIDWAY ALONG THE STRIKE OF THE OREBODY. ENOUGH MUCK IS
TAKEN OUT OF THE DRAWPOINTS BELOW TO EXPOSE EACH VERTICAL FREE FACE
PRIOR TO BLASTING., STOPING PROCEEDS IN THIS MANNER FROM ONE SUBLEVEL
TO THE NEXT WITH THE LOWEST ORE BLOCK BEING MINED OUT FIRST. IN
AREAS OF BAD GROUND, PILLARS MAY BE LEFT TO SUPPORT THE WALLS AND
A NEW DROP RAISE EXCAVATED., ONCE THE OREBODY HAS BEEN STOPED OUT,
THE ORE WILL BE DRAWN EVENLY SO AS TO KEEP THE TOP OF THE BROKEN
MUCKPILE WITHIN THE STOPE AS UNIFORM AS POSSIBLE. ANY SUBSEQUENT
CAVED MATERIAL, THEN, WILL HOPEFULLY NOT START SHOWING UP IN THE
DRAWPOINTS UNTIL MOST OF THE BROKEN ORE HAS BEEN REMOVED. THE
METHOD OF STOPING PRESENTLY BEING EMPLOYED AT THE 16-T0-1 REQUIRES
A GREAT AMOUNT OF PARTICIPATION FROM BOTH ENGINEERING AND GEOLOGY
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DEPARTMENTS TO BE SUCCESSFUL., FEACH ROW OF HOLES IS DESIGNED BY
FIRST SELECTING THE PROPER BURDEN, BASED ON WIDTH, FOLLOWED BY
PLOTTING THE LOCATION pF THE NEW ROW ON A PLAN MAP, A GEOLOGIC
SECTION IS DRAWN THROUGH THE VEIN WITH THE PROPOSED bRILL HOLES
THEN POSITIONED ACCORDINGLY, A MAP SHOWING THE HOLE COLLAR LOCA-
TIONS TOGETHER WITH THE DIPS IS GIVEN TO THE DRILL CREW FOR USE 1IN
SETTING UP THE MACHINE. LINE PLUGS ARE ALSO SET BY THE MINE SUR-
VEYOR FOR EACH ROW OF HOLES. DRILL CUTTINGS FROM EACH HOLE ARE
SAVED WITH THIS MATERIAL BEING SUBSEQUENTLY LOGGED BY THE GEOLO-
GIST. THIS INFORMATION IS PLOTTED ON THE ORIGINAL DRILL SECTION
AND IS SOMETIMES USED TO DICTATE WHICH PORTION OF A HOLE IS TO BE
LOADED WITH EXPLOSIVES.,

SINCE UNDERGROUND MINING OPERATIONS BEGAN, VARIOUS DESIGN
AND OPERATING PROBLEMS HAVE BECOME EVIDENT. ONE OF THE MOST IMPOR-
TANT HAS BEEN THAT OF EXCESS MiNE DILUTION, THE PRIMARY CAUSE OF
THIS, RECENTLY, HAS BEEN THE EXISTENCE OF STRUCTURES IN THE HANG-
INGWALL WHICH ALLOW LARGE BLOCKS OF UNSUPPORTED WALLROCK TO OCCA-
SIONALLY FALL INTO THE STOPE, BECAUSE OF THE UNPREDICTABLE NATURE
OF THIS PROBLEM, A POLICY HAS RECENTLY BEEN ADOPTED WHICH INVOLVES
LEAVING ORE PILLARS IN THE STOPE AT REGULAR INTERVALS. THIS PRO-
GRAM SHOULb EFFECT A SIGNIFICANT REDUCTION IN STOPE DILUTION OVER
THE LIFE OF THE OREBODY., ANOTHER PROBLEM, ONE OF DESIGN, INVCLVES
THE LOCATION OF THE MAIN MINE SUMP AND PUMPING STATIONS., THIS
FACILITY IS PRESENTLY HANDLING APPROXIMATELY 700 GALLONS PER
MINUTE ON A QQ—HOUR BASIS. ALTHOUGH THERE ARE SPARE PUMPS AND
BACKUP GENERATOR POWER IS AVAILABLE, THIS PUMPING STATION IS
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NEVER-THE-LESS IN A VERY VULNERABLE LOCATION SHOULD A MAJOR PROB-
LEM ARISE. BECAUSE IT IS NEAR THE TRUCK LOADING DOCK, THE SUSPEN-
DED SOLIDS LOAD IS ALSO VERY HIGH REQUIRING FREQUENT AND TIME-
CONSUMING CLEANUP OF THE SUMPS. A BETTER LOCATION FOR THE MINE
SUMP AND PUMPING STATION WOULD HAVE BEEN ON THE UNDERCUT LEVEL,
APPROXIMATELY 50 FEET ABOVE ITS PRESENT LOCATION. HIGH VOLUME-
LOW HEAD SUMP PUMPS COULD THEN HAVE BEEN USED TO PUMP WATER FROM
THE BOTTOM OF THE MINE TO THE PUMPING STATION, THIS WOULD HAVE
RESULTED IN CLEANER WATER TO THE VERTICAL TURBINE PUMPS AND LESS
SUSEPTABILITY TO FLOODING., ROAD MAINTENANCE, ESPECIALLY IN THE
MAIN HAULAGE RAMP, WAS ALSO A MAJOR PROBLEM FOR MANY MONTHS.

THIS WAS MAINLY DUE TO THE SMALL AMOUNT OF WATER PRESENT IN THE
RAMP TOGETHER WITH THE NATURE OF THE WASTE MATERIAL BEING USED AS
ROAD BED, THIS PROBLEM WAS ALL BUT ELIMINATED BY HAVING COARSE
GRAVEL HAULED IN AND APPLYING IT TO THE BAD SECTION OF RAMP.

THIS MATERIAL WAS ESSENTIALLY GRAVEL PLANT REJECT, WITH THE SIZE
RANGING FROM TWO TO FOUR INCHES, AND WAS FREE OF FINES. ONCE
APPLIED, THIS MATERIAL HAD A DRAMATIC EFFECT ON THE QUALITY OF
THE ROAD SURFACE, |

THE 16-T0-1 MILL THROUGHPUT IS CURRENTLY AT APPROXIMATELY
650 TONS PER OPERATING DAY WITH A MILL AVAILABILITY OVER 95%.
THE MILL OPERATES THREE SHIFTS PER DAY, SEVEN DAYS PER WEEK WHILE
THE CRUSHING PLANT RUNS TWO SHIFTS PER DAY, FIVE DAYS PER WEEK.
EMPLOYMENT IN THE MILL AND CRUSHING PLANT IS 15, NOT INCLUDING
MAINTENANCE PERSONNEL, PRODUCTION CURRENTLY RANGES BETWEEN 75,000
AND 85,000 OUNCES OF SILVER PER MONTH AND 700 Tto 1000 OUNCES OF
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GOLD IN A DORE’ WHICH IS TYPICALLY OVER 99.5% PRECIOUS METALS. RE-
COVERIES, BASED ON MILL HEAD GRADES, HAVE BEEN EXCELLENT AT 90,3%
FOR SILVER AND 98.7% FOR GOLD, THESE NUMBERS CORRESPOND TO METAL-
LURGICAL ACCOUNTABILITIES OF 104.8% AND 103.1%, RESPECTIVELY.

THE 16-T0-1 MILL IS A CONVENTIONAL CYANIDE FACILITY UTILIZING
A COUNTER-CURRENT DECANTATION CIRCUIT AND MERRILL-CROWE PRECIPI-

' TATION.b THIS PLANT DIFFERS LITTLE FROM THOSE OF 50 YEARS AGO EX-

CEPT FOR THE DEGREE OF AUTOMATION AND INSTRUMENTATION PRESENT,

THE CRUSHING SYSTEM AT THE 16-T0-1 IS A TWO-STAGE ONE USING A 30X
42 KUE-KEN JAW AS THE PRIMARY AND A SYMONS 4% SHORT HEAD CONE AS
THE SECONDARY.  MINE-RUN ORE, UP TO 24 INCHES IN SIZE, IS FED

INTO THE JAW CRUSHER BY WAY OF A NICO RECIPROCATING FEEDER LOCATED
UNDERNEATH A 70-TON COARSE ORE HOPPER, ALL MATERIAL PASSING THROUGH
THE JAW CRUSHER DROPS ONTO THE NUMBER ONE BELT AND IS THEN CONVEYED
TO AN ALLIS-CHALMERS VIBRATING SCREEN LOCATED OVER THE FINE ORE BIN,
MINUS 5/8 INCH MATERIAL PASSES THROUGH THE SCREEN INTO THE BIN
WHILE ALL OVERSIZE DROPS ONTO THE NUMBER TWO BELT. THIS BELT TAKES
THE OVERSIZE BACK INTO THE CRUSHER BUILDING WHERE IT IS FED INTO
THE CONE AND THEN DROPS BACK ONTO THE NUMBER ONE BELT TO COMPLETE
THE CYCLE (FIGURE 8).,  PRESENT CRUSHING CAPACITY IS 125-150 TONS
PER-HOUR.‘ CRUSHED MATERIAL LEAVES THE FINE ORE BIN VIA A BELT
FEEDER WHICH IS DRIVEN BY A VARIABLE SPEED D-C DRIVE MOTOR. THIS
DRIVE UNIT IS INTERFACED WITH THE BELT SCALE SO THAT A PRE-SET FEED
TONNAGE RATE MAY BE MAINTAINED., MATERIAL DROPS FROM THE END OF
THIS FEEDER ONTO THE CONVEYOR WHICH FEEDS THE BALL MILL. LIME IS
ADDED ALONG THIS BELT WITH MILL SOLUTION BEING ADDED AT THE BALL
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MILL FEED CHUTE. AN 800 HORSEPOWER, 10 X 14 MARCY BALL MILL IS
USED TO ACHIEVE THE 80% MINUS 200 MESH GRIND WHICH IS NECESSARY
FOR GOOD RECOVERY., THE BALL MILL DISCHARGE IS PUMPED THROUGH CY-
CLONES WITH THE OVERFLOW BEING SENT TO THE PRIMARY THICKENER.
UNDERFLOW FROM THE PRIMARY THICKENER IS PUMPED INTO A SERIES OF
FIVE LEACH TANKS GIVING A RETENTION TIME OF APPROXIMATELY 48 HOURS.
A SUFFICIENT QUANTITY OF 207 SODIUM CYANIDE SOLUTION IS ADDED TO
THE NUMBER ONE LEACH TANK TO MAINTAIN A FREE CYANIDE LEVEL OF BE-
TWEEN 14 AND 18 POUNDS PER TON., AS WAS INDICATED FROM PREVIOUS
METALLURGICAL TEST, THIS HIGH LEVEL OF CYANIDE PROVIDES THE NECES-
SARY ENVIRONMENT FOR GOOD LEACH EXTRACTION OF THE SILVER. DiIs-
CHARGE FROM THE LAST LEACH TANK ENTERS THE COUNTER-CURRENT DECAN-
TATION CIRCUIT COMPRISED OF FOUR 40-FOOT DIAMETER THICKENERS. UN-
DERFLOW FROM THE LAST IN THIS SERIES OF THICKENERS GOES TO TAILS.
OVERFLOW FROM THE FIRST IS RETURNED TO THE GRINDING CIRCUIT (FIGURE
9). BARREN SOLUTION FROM THE PRECIPITATION SECTION ALONG WITH
FRESH-WATER MAKEUP IS ADDED TO THE FEED OF THICKENER NUMBER FOUR,
TAILS RETURN SOLUTION IS ADDED TO THICKENER NUMBER THREE. ALL
VALUES IN THE PLANT ARE PULLED OFF AS PRIMARY THICKENER OVERFLOW
AND THIS IS PUMPED TO A PREGNANT SOLUTION TANK WITHIN THE MILL
BUILDING. PREGNANT SOLUTION IS CLARIFIED USING PRESSURE LEAF FIL-
TERN MANUFACTURED BY U.S. FILTER., THE SOLUTION THEN GOES INTO A
CLARIFIED TANK WHICH IN TURN FEEDS THE DEAERATION TANK. PRECIP-
ITANT FILTRATION IS ACCOMPLISHED USING THREE 36-INCH PLATE AND
FRAME FILTERS., FINALLY, DRIED PRECIPITATION CAKE IS FLUXED AND
MELTED INTO 800-1000 OUNCE BUTTONS AND SHIPPED TO KELLOGG, IDAHO,

FOR REFINING,
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WITH THE EXCEPTION OF THE FURNACE ROOM AND cRuSHING PLANT,
OPERATIONS OF THE ENTIRE MILLING PROCESS MAY BE MONITORED FROM ONE
CONTROL PANEL LOCATED INSIDE THE MILL., DESIRED PULP DENSITIES OF
THICKENER UNDERFLOWS ARE MAINTAINED BY THE USE OF NUCLEAR DENSITY
GUAGES IN COMBINATION WITH HYDRAULIC THROTTLING VALVES WHICH ARE
REGULATED FROM THE MAIN CONTROL PANEL, THE UNDERFLOW FROM THE PRI-
MARY THICKENER IS MAINTAINED AT A 457 DENSITY WHILE ALL CCD UNITS
ARE OPERATED AT 50%. THE MAIN CONTROL PANEL ALSO DISPLAYS BALL
MILL BEARING TEMPERATURES, MILL FEED RATES, AND PH LEVELS. IN
ADDITION, THERE ARE WARNING LIGHTS WHICH ALERT THE OPERATOR TO
PROBLEMS SUCH AS HIGH TORQUE AND THE RAKES BEING UP ON A THICKENER,
LIGHTS PLACED AT DIFFERENT LOCATIONS ON A PRINTED FLOWSHEET ON THE
PANEL INDICATE WHETHER OR NOT THE VARIOUS PUMPS AND OTHER EQUIP-
MENT ARE RUNNING, DAILY QUANTITIES OF GOLD AND SILVER PRODUCED
AS PRECIPITATE ARE CALCULATED BASED ON PREGNANT AND BARREN SOLUTION
COMPOSITE SAMPLES COLLECTED BY AUTOMATIC SAMPLERS, THE CORRES-
PONDING TONS OF SOLUTION PROCESSED ARE RECORDED BY A FLOWMETER IN-
STALLED JUST AHEAD OF THE ZINC CONE. THESE CALCULATED FIGURES ARE
TYPICALLY WITHIN FIVE PERCENT OF THE QUANTITY OF ACTUAL METAL PRO-
DUCED. ZINC ADDITION IS REGULATED SO THAT SILVER VALUES IN THE
BARREN SOLUTION RANGE FROM .01 To .04 OUNCES PER TON, THIS IS
REGULARLY MONITORED BY MEANS OF AN ATOMIC ABSORPTION UNIT LOCATED
IN THE MILL AND WHICH THE MILL OPERATORS HAVE BEEN TRAINED TO USE.
ALL ASSAYS USED FOR METALLURGICAL PURPOSES TOGETHER WITH ASSAYS
ON MINE SAMPLES ARE DONE BY FIRE ASSAYING METHODS.

CYANIDE CONSUMPTION AT THIS PLANT IS VERY HIGH MAINLY AS A
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RESULT OF OXIDATION LOSSES BROUGHT ABOUT BY THE HIGH LEvELé'OF
CONCENTRATION WHICH MUST BE MAINTAINED, THE PRESENT CONSUMPTION
RATE IS APPROXIMATELY 6.9 POUNDS PER TON, WHICH EXPLAINS WHY CcY-
ANIDE REPRESENTS THE SECOND HIGHEST OPERATING COST'Af THIS OPER-
ATION. GRINDING BALL USAGE IS 3.3 POUNDS PER TON PROCESSED, WITH
THREE INCH BALLS COMPRISING ALMOST 3/4's OF THE TOTAL AND 1k INCH
BALLS MAKING UP THE REMAINDER. LIME CONSUMPTION IS FOUR POUNDS
PER TON AND IS USED TO MAINTAIN A PH OF 11.5 To 12.0. FLOCCULENT
CONSUMPTION 1S PRESENTLY AT 0.40 POUNDS OF NALCO 7873 PER TON OF
ORE. FILTERING AID USAGE IS 0.49 POUNDS PER TON, ZINC CONSUMP-
TION AVERAGES 1,26 OUNCES OF ZINC PER ONE OUNCE OF PRECIOUS METAL
PRECIPITATED.

PROCESSING CHANGES WHICH HAVE BEEN RECENTLY MADE INCLUDE A
CHANGE IN THE POINT OF CYANIDE ADDITION TO THE NUMBER ONE LEACH
TANK INSTEAD OF THE BALL MILL, THIS CHANGE REDUCED THE CYANIDE
CONSUMPTION AND, THEREFORE, OPERATING COSTS WITHOUT AFFECTING RE-
COVERIES., BY INCREASING THE SIZE OF CERTAIN PIPES AND REPLACING
A NUMBER OF PUMPS, MILL THROUGHPUT CAPACITY HAS BEEN INCREASED TO
APPROXIMATELY 700 TONS PER DAY, IT REMAINS TO BE SEEN, HOWEVER,
IF GOOD RECOVERIES CAN BE MAINTAINED AT THIS RATE. THE DEPEND-
ABILITY OF THE SUPPLY OF PROCESS WATER WAS RECENTLY IMPROVED BY
DIVERTING ALL MINE DISCHARGE WATER INTO THE MAIN STORAGE TANK AT
THE MILL. THE 60 HORSEPOWER DEEP-WELL PUMP IS NOW USED ONLY FOR
POTABLE WATER AND RUNNING TIME HAS BEEN REDUCED TO % HOUR PER DAY
INSTEAD OF CONTINUOUS DUTY, ONE IMPORTANT FUTURE PROJECT AT THE
MILL INVOLVES DEVELOPING A METHOD BY WHICH A STACKABLE TAILINGS

59

Hibtl




C

CAN BE ACHIEVED AND THEREBY REDUCE OUR TAILINGS DISPOSAL COSTS. 
CYANIDE AND PRECIOUS METALS LOSSES TO TAILINGS WOULD ALSO BE RE-
DUCED IF THIS PROJECT IS SUCCESSFUL., CURRENTLY MAKING UP THE .
DIFFERENCE BETWEEN MILL THROUGHPUT AND MINE OUTPUT IS ORé WHICH

IS BEING PURCHASED FROM OTHER SMALL MINING OPERATIONS NEARBY,

THIS ORE PURCHASING PROGRAM WAS STARTED ONLY RECENTLY AND PROMISES
TO BE MUTUALLY BENEFICIAL TO SUNSHINE AND THE SMALL OPERATION,

SUMMARY

THERE IS STILL MUCH ROOM FOR IMPROVEMENT AT THE 16-T0-1 IN
THE AREAS OF REDUCING OPERATING COSTS AND IMPROVING PRODUCTIVITY
AT THE MINE AND THE MILL, IN ADDITION, THE SEARCH FOR ADDITIONAL
ORE RESERVES WILL CONTINUE IN EARNEST SINCE, GIVEN THE PRESENT
RESERVE PICTURE THE USEFUL LIFE OF THE MILL WILL LONG OUTLAST
THE MINE AS IT NOW EXISTS. IT IS THROUGH THESE EFFORTS, TO-
GETHER WITH AN OPTIMISTIC OUTLOOK FOR PRECIOUS METALS, THAT SUN-
SHINE HOPES TO BE AN IMPORTANT PRESENCE IN THE SILVER PEAK AREA
FOR MANY YEARS TO COME.
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