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I. INTRODUCTION

Kaiser Engineers has been retained by Iron Mountain Mines, Inc. To perform
geological and mining engineering studies on their Iron Mountain Mines property

located in Shasta County, California. Kaiser Engineers submitted a proposal in

- August of 1981 which was subsequently accepted by Mr. T. W. Arman, President of

Iron Mountain Mines.
A. Objectives

The objective of this work is to summarize and review data, ore reserve calcu-
lations, mining plans, milling plans and cost estimates prepared for the Iron
Mountain Mine by others and to evaluate this information and determine its
practicality. Pertinent reports, maps, figures and tables all contain{ng applicable
sections of the above information were obtained from the Sacramento, California,
offices of Iron Mountain Mines for examination in Kaiser Engineer's, Oakland,

California offices.

B. Scope of Services

The following scope of services was agreed upon between Iron Mountain Mines and

Kaiser Engineers:

o Summarize and review the status of land ownership and mineral rights control
at the Iron Mountain Mine.

o] Summarize and review the methods of examination used to evaluate the deposit.

g
]
—
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0 Summarize and review the geology and mineralization of the deposit.
0 Review the ore reserves calculations.

0 Review proposed mining pIans.

0 Review proposed milling plans.

o. Review Power availability plans.

0 Review haulage plans.

0 Review capital cost estimates prepared by others.

[ Review operating cost estimates prepared by others.

) Prepare recommendations based on the items reviewed above.
C. History

The Iron Mountain Mine which is‘presently owned by Iron Mountain Mines Inc.,
Sacramento, California, is a strata bound massive sulfide Tocated in the Klamath
Mountains 15 miles northwest of Redding, California. The deposit was first found
in about 1865 with the discovery of the large gossan zone overlying the massive
sulfides. 'This discovery was made by a Mr. William Magee who, along with a Mr.
Charles Camden, obtained the area of the deposit as a potential iron mine. No

actual mining took place.

Discovery of silver in adjoining ledges around 1880 led to the operation of the
property as a silver mine until 1894. The silver was concentrated in the gossan

at the sulfide contact. The silver ore wés mined from underground workings, then
milled by staged crushing to minus 40 mesh followed by roasting and pan ama]gamatioh
to produce an amalgam from which fhe silver was recovered. Capacity of the mill

was Jjust under 1.7 tons per hour. Some gold was also recovered but records are

~

sketchy.

81164-11/81 I-2
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In the Jatter part of 1894 British interests purchased the Iron Mountain Mine
from the original owners. The value of the coppér in the sulfides below the
gossan was the primary attraction for the new owners. Mountain Mines Ltd. was
organized by the British interests and in 1896 ownership passed to Mountain
Copper Company Ltd. which operated the p}operty under various recovery methods
and schemes until the mid 1960's. The mine was subsequently closed down in thel
mid 1960's and remains dormant to the present time. Two ownership changes have
occurred since the closing of the mine., Stauffer Chemical Company purchased the
Iron Mountain Mine in 1967; With the exception of a small cement copper operation
and a tentative sulfuric acid production plan no mining occurred under Stauffer
Chemical Company ownership. In 1976 the property was acquired by Iron Mountain

Mines and the cement copper operation continued for a short while.

Under the new owners, Mountain Copper Company, silver mining continued until
1897. Meanwhile in 1895 a large sulfide copper ore body was discovered on the
property which led to increased capital investment, the building of a narrow
gauge railroad from the SP main line, and the construction of a smelter at nearby
Keswick, California. Both the railroad and the smelter were completed and put
into operation in 1896. The capacity of the smelter was continuously increased
until peak operational capacity was attained in 1904 at an average of 1,000 plus
tons of ore per day. Beginning in the early 1900's smelting operations were
slowly transferred to Martinez, California, and in 1907 the Keswick smelter was
shut down. At its zenith in 1904 the Keswick plant had 5 water jacket blast
furnaces with a capacity of 300 tons per day each, two 18 foot diameter Wright-
McDougal roasters, 2 briquetting machines, a large oil-burning preheating unit, a
hospital, a laboratory, a water pumping plant on the Sacramento River with a 16

inch pipeline to the smelter, a small power plant, and a railroad siding.

81164-11/81 I-3
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In 1915 the first copper flotation mill in California was completed at nearby
Minnesota, California to treat copper ore from the property. Primary crushing
was done at the portal 6f the No. 8 mine (see Fig. II-A-1) with the remainder of
the ore processing taking place at the Minnesota mill. The mill consisted of a
sizing trommel in line with a Hancock jig; drying cells for the jig concentrate;
and both pebble mills and flotation cells for the jig tails. The grade of the
mi1l product ran 7 to 8 percent copper for the jig concentrate and 12 to 18
percent copper for the flotation concentrate. This mill operated until March
1919 when it was closed because of low copper prices. In 1942 a new, 350-ton per
day f]dtation mill was built at the mouth of the Richmond adit. This mill
continued in operation until June of 1947, when all copper-zinc mining and milling

operations were suspended on the property.

Pyrite ore was mined from the property beginning in 1906. This ore was sold to
Pacific Coast 0i1 Company for the production of sulfuric acid for use in its
Richmond refinery. About 1,000 tons per month were shipped for roasting with the
process residues being returned to the Mountain Copper Company for recovery of the

copper, gold and silver. The mining of pyrite ore was continued by Mountain Copper

Company until the operations were terminated in 1962.

The surface gossan areas of the mine were exploited at various times for their
silver content. Between 1879 and 1895 the gossan silver ore was mined and
process by an amalgamation process discussed earlier. Mining of the gossans for

gold-silver ore was again resumed in 1929 and continued until 1942 with processing

by means of a cyanide plant at the mine.

More recently a cement copper precipitation process using outflow water from

81164-11/81 1-4
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[i[ the mine workings has been in operation. Beginning in 1956 this recovery
process was 5n1tia11y run by Mountain Copper Company and then by Stauffer
[i' Chemical Company and finally by Iron Mountain Mines to the present. The
[]l | processing method consisted of a water collecting stainless steel pipe and
gutter system'feeding to scrap filled cémentation tanks.
[ |
Because of the segmented nature of the Iron Mountain Mine ore body; the various
[il barts were explored and developed sep;rately, leading to their being named as
: separate mines. However, they are all in fact one ore body which has been
[li subdivided by faulting. The various ore segment names and their major mineral
E‘l commodity are listed in Table ITI-F-1.
[ll Total historic production of the Iron Mountain Mine for the years between 1879
; and 1977 is 10,070,000 tons. Details of this total mined tonnage and associated
i

average grades are listed in Table III-F-1 and III-F-2.

- 81164-11/81 . -5
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11. RECOMMENDATIONS AND CONCLUSIONS

A. Recommendations

The factor which will ultimately determine whether the Iron Mountain Mine will
become productive or not is that of economic viability. In order to adequately

support decision-making, the following recommendations are made:

o} Proven geological reserve tonnage estimates should be developed for the ore.

remaining in the 01d Mine, Number 8 and Confidence-Complex ore body areas.

o} Preliminary mining plan options should be developed for each of the known

remaining ore bodies.

0 In conjunction with these preliminary mining plans, mineable ore reserves
should be calculated for all the inplace ore. In addition to the well
documented Hornet, Mattie, Richmond and Brick Flat ore bodies, the 01d

Mine, Number 8 and Confidence bodies should be included.

o} Average ore composition models for each of the ore bodies at Iron Mountain
should be developed. 01d mining, milling and smelting records should be
very useful for this purpose. Additional laboratory testing is also

necessary.

0 Using the ore models as a basis, a preliminary milling circuit which will

adequately treat the ore should be developed. ;

81164-11/81 I1-1
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Kaiser Engineers believes that an analysis of the ore reserves should be
made as a basis for a sampling program. The purpose of the sampling program
would be to provide representative samples for metallurgical test work.

A complete mineralogical analysis to identify the minerals in the deposit

would be the first step in outlinin§ a process to maximize the recovery of

metals from the deposit. This analysis would determine the distribution of
the gold and silver and with which minerals the gold and silver are
associated. The gold and silver associated with copper or zinc minerals
could easily be recovered by flotation of the copper and zinc minerals.

Gold and silver associated with the pyrite would require an extensive
pyrometallurgical treatment and might not be economical on the scale proposed

by Iron Mountain.

The massive sulfide deposit has been successfully processed in the past

and a conventional concentrator would produce a medium grade copper
concentrate as presented in the miliing plan, Section 5. This concentrate
would require further treatment by a copper smelter and refinery to produce

a final cbpper product and ultimate recovery of the gold and silver.

The zinc concentrate produced from the massive sulfide would be Tow

quality concentrate with less than 50% zinc and a high iron content. This
concentrate would require further processing at a zinc refinery that had a
goethite or jarosite precipitation process. A detailed cost analysis would

be required to determine if the process would be economical.

Gossans associated with massive sulfides have been successfully treated by

heap leaching. Kaiser Engineers recommends that a test program be started

|
!
H
i
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to test the feasibility of heap leaching of the gossan ore and to determine |
the recovery of gold and silver and the quantity of reagents that would ,
be consumed. This may prove to be the most feasible way for Iron Mountain

to process the gossan.

0 The gossan tailings could be processed along with the gossan ore. Careful
test work would be required to determine the reagents required to recover

the residual gold and silver.

o) With the completion of the mining reserves and the preliminary mining and
milling plans, updated capital and operating cost estimates need to be
developed. These estimates should conform with the estimate definitions

contained in the Appendix.

0 Following the completion of capital and operating cost estimates @ Return
on Investment analysis (ROI) should be developed for selected mining rates.
The outcome of this ROI analysis would be the selection of the best system

for mining and milling the Iron Mountain ore body. ;

E_l B. Conclusions

E]I Because of the existence of certain incomplete 1inks in the overall chain
, |
of analysis regarding the Iron Mountain Mine only limited conclusions can ’.
|
be drawn at this time. Listed below are the conclusions developed by Kaiser
E]I Engineers during the technical summary and review of all readily available
El data concerning the mineral deposits of the Iron Mountain Mine area:
['l ¢ Interest in this property is well founded, not only because of the presence
of inplace ore but also because of the high probability of discovering
LI additional ore on the property.
Ll , 81164-12/81 11=3
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Iron Mountain Mines maintains an excellent position with respect to land
control in the area. This position should prove very useful in future

in terms of possible areas favorable to prospecting and discovery of

additional ore. The control of this property also allows for a Tess disturbed

and often better run mining operation.

Relatively rapid improvement in the overall available ore reserve can be
accomplished by substantiated reclassification of the remaining reserves

in the 01d Mine, Number 8 and Confidence-Complex ore areas.

Additional improvement of the overall reserves can be made by further
investigation of the recently discovered extension of the Hornet ore body
its northerly side. Recent investigations should prove useful in this

Case.

Over the years a wide variet& of products have been produced from the various
materials mined at Iron Mountain. In order to insure that the full potential Z
of the materials available at Iron Mountain is realized a full mineralogical

analysis of all available ore types is necessary. Such analysis should :
indicate the presence of basic and precious metals, and specific mineral i

compounds of interest, as well as the mode of occurrence for all.

The massive sulfide deposit can be processed with flotation to recover
copper and zinc concentrates. This could be done using conventional

milling and flotation.
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The gossan and gossan tailings could be treated by heap leaching to

recover gold and silver.

Development of a more detailed preliminary mine plan to include the
various ore areas away from the mafn sulfide zones and the subsequent
calculation of a mineable ore reserve would be a great asset to this

property.

The proposed power project, if brought to fruition, would be an added asset

to the mine in terms of defraying energy costs.

No definite conclusions can be made concerning haulage at the mine
because of a lack of definite mine plans. However, the existence of
the tram facilities must be viewed as a possible future Tow cost Tink

either in the ore transportation or concentrate handling circuits.

Future estimates for capital and operating costs will be greater than the
present estimates. However, recategorizing and increasing of ore

reserves may favorably offset the cost estimate increase.

The present ore tonnage is on the border line with regard to a go
no-go mining situation. However, the addition of reserves as suggested
above should provide the needed tonnage for a viable mining situation,

provided that the extraction of the ore can be done in an economic manner.
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II1I1. THE PROJECT

A. Location

The Iron Mounta%n mine is located in Shasta County, California in the southeast
quarter of the Weaverville, 7 1/2 minute quadrangle. Located at an average
elevation of 2600 feet it is the southern most mine in the West Shasta copper-
zinc minihg district. (See Figures 11I-A-1 and III-A-2). The mine lies in the
southeast area of the Klamath Mountain geological province with access by paved
road from Redding, California, 17 miles to the southeast. Topography in the area
consists of long rugged, spur ridges dissected by deep stream cut canyons which

commonly form an irregular transverse drainage pattern;
B. Land Status

The property controlled by Iron Mountain Mines is 4400 acres of both feet and
optioned land in the area of the adjoining corners of township 32 north, range 5
west; township 32 north, range 6 west and township 33 north, range 6 west. A
number of patented mining claims, primarily located in Section 35, tcwnship 33
north, range 6 west combined with larger parcels of both purchased and optioned
land in adjacent sections are all joined to form the total Iron Mountain Mines
acreage. The optioned land accounts for roughly 26 percent of the total acreage
and is located on the margins of the 2800 acres of fee land. The property
extends from near the west side of the Sacramento River at the Matheson railroad
siding, west and north approximately 4 miles to the egstern margins of the
Whiskey Creek drainage. Figure III-B-1 shows in yellow aﬁ approximate outline of

the Iron Mountain Mine property.

81164-11/81 I1I-1
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C. . Deposit Exploration

The Iron Mountain Mine ore body has been examined both by surface and subsurface
means. During the 80 years of mine operation underground drifting together with
Tong hole drilling provided extensijve data on the various segments of the ore
body. However, in 1938 a disastrous slide destroyed the company offices wiping
out a good portion of the on site underground information. Both surface-based
diamond drilling and churn drilling were also used to to examine and evaluate the
various segments of the Iron Mountain ore body. Drill hole assay results for
both surface and underground operations were assembled by Mountain Copper Company
and present ore reserves were developed. The most recent review of reserves was
completed in late 1967 by Mountain Copper Company. Assay results for a total of
295 diamond drill holes are available for evaluation of the Brick Flat, Richmond
Extension, Richmond and Mattie copper-zinc sulphide bodies at Iron Mountain. Of
this total 6 are surface diamond drill holes and 289 are underground diamond
drill holes from the old workings. A list of these drill holes, their intercepts
and assays are shown in Appendix A. No data is presently available showing grade
intercepts and ore volumes either prior to mfning or remaining in the 01d Mine,

No. 8 and Confidence-Compiex ore bodies.

More recent exploration programs at the Iron Mountain Mine include a test of
various geophysical methods for ore detection; a deep Richmond drill hole and

mercury halo analysis.

Magnetometer, self-potential and electrical resistivity test lines were run over
the Brick Flat ore body in 1951 and 1952 with mixed results. The magnetic

survey appeared to offer the most potential.

81164-11/81 IT1-2
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During 1950 and 1951, a 1,798-foot exploration drill hole was put down by

the U.S.G.S. in the vicinity of a syncline on the southeast side of the Iron
Mountain mine. This drill hole (Figure III-C-1 ) Tocated at the approximate mine
coordinates 2900 north, 3650 east passed through numerous rhyolite intervals of
the Balaklala formation throughout its'entire 1engfh. Beginning on a bearing of
north 42.5° west and a dip of minus 70.59 the hole deflected to a bearing of
57.5° east and a dip of minus 38° at its termination. Overall the top 1,000 feet
of the hole is relatively straight with the majority of deflection taking place
in the last 798 feet of the hole. Intermittent, broad to narrow bands of
disseminated sulfides were present throughout the drill hole with some intervals
containing s1ightly greater than one percent copper as indicated in Figure
III-C-1. Silicargillic alteration of varying intensities is very common in the

drill core, particularly in the high copper intervals of the drill hole.

Mercury halo detection surveys have apparently been run in the vicinity of the

Iron Mountain mine. However, reports on such studies are presently unavailable.

Presently, the U.S. Geological Survey is conducffng various geological analyses
in the Iron Mountain Mine area to aid in reassessing and updating previous West
Shasta District studies. These various analyses include surface mapping,
structural investigations, petrography, geochemistry, mercury vapor studies,
jsotope studies and evaluation of regional geology. Particularly, récent
structural and petrological work at Iron Mountain indicates the possible existence
of additional sulfide ore down dropped on the westerly side of the Sugarloaf

fault.

81164-11/81 ITI-3
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D. Geology

Regionally the oldest formation in the area is the Copley Greenstone of middle

oY

Devonian age. This formation includes metamorphosed trachyitic lava flows,
spilitic basalts, andesites, tuffs and breccias together with minor shale and
rhyolitic tuff interbeds. The lower part of the formation is primarily massive
flows, while the upper section is composed of abundant pyroclastics and pillow
Javas. Total thickness ranges between 4000 and 6000 feet. Exposures of this

formation are along the east and southwest sides of the West Shasta district.

Slightly younger than the Copley, the Middle Devonian Balaklala Rhyolite

conformably overlies the greenstone, except in the eastern part of the West Shasta
E district where Balaklala-Copley interfingering is' evident. The Balaklala formation
is basically a metarhyoclite composed of soda-rich lava flows, tuffs and
pyroclastics. The lower part is characterized by weakiy porphyritic rhyolite. A
moderate quantity of subhedral to euhedral quartz phenocrysts occur %n the middle
part and strongly porphyritic ryholite with coarse (24 mm diameter euhedral quartz
phenocrysts is present in the upper part of the formation. This unit is apparently
the product of an in-line series of shallow volcanic vents and fissures. The
Balaklala has a maximum thickness of about 3500 feet at the center of the mining
district but thins considerably at the formation edges. Lying completely within
the West Shasta district, this ryholite unit is an elongated northeast-southeast
. trending exposure about 1.5 miles wide. The upper part of the Balaklala middle

unit is the predominant ore host within the district.

Overlying the Balaklala is the Middle Devonian Kennett Formation. This unit is

composed of siliceous black shale with minor occurrences of tuff and limestone.

81164-11/81 _ : I11-4
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| The basal shale of this unit grades directly into the 1ithic tuffs of the top of

i the underlying Balklala, making identification of a distinct contact between the

two difficult. Minimum thickness is 865 feet with original thickness unknown due
to extensive erosion. The Kennett Formation occurs as small irregular patches in

the northern part of the West Shasta district.

. The Bragdon formation of Mississippian age conformably overlies the Kennett.

Composed of shale, conglomerate and sandstone, the Bragdon has an estimated
thickness of 3500 feet. The Bragdon Formation outcrops along the western and

northern border of the West Shasta district.

A1l of the Paleozoic units have been metamorphosed to some degree, with the
Copley Greenstone exhibiting the greétest overall effect. This metamorphism is
regional in extent and is likely the product of both shallow and at depth
intrusive activity. Intruding all of the Paleozoic Formations in the area is a
‘granitic pluton known as the Mule Mountain stock. This intrusive is a soda-rich,
siliceous, albite granite, "Trondjhemite", with minor epidote and amphibole as
accessory minerals. Emplacement apparently occurred during the Nevadan orogeny.
It outcrops in the southeast corner of the district. In early reports the Mule
Mountain and the Balaklala were often undifferentiated and mistakenly called

"Alaskite".
In the immediate area of the mine only three of the regional rock types are
present, the Copley greenstone, the Balaklala rhyolite and the Mule Mountain

granite.

Figure II1I-D-1 shows the regional geology of the west Shasta district and Figure

81164-11/81 I11-5
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I11-D-2 is a generalized sketch of the surface geology of the Iron Mountain mine.
Special Report 14 of the California Division of Mines contains an excellent,
detailed map of the Iron Mountain mine surface geology (see Appendix C) along

with numerous cross sections originally developed by Mountain Copper Company.

The primary regional structure of the district is a broad uplift created anticline
that trends N 15° East with very shallow plunges to both the north and south.

The numerous small folds occurring on the flanks of this anticlinorium have been
postulated as aiding in ore localization. This may or may not be wholly valid.

In the Iron Mountain mine area an a1ternating series of northeasterly trending
anticlines and synclines are present with a locally dominant syncline running
either parallel to or on the long axis of the overall ore body. This feature
begins on the southwest side of Slick Rock Creek (Figure III-D-2) and is quickly
hidden beneath the tai]inés and gossan of the 01d Mine area. Further northward
the syncline axis appears between the traces of the Camden North fault and the

"J" fault. To the east of the Scott fault the syncline axis is shifted slightly
southward and has only Timited surface exposure. . However,.the presence of
anticlinal axis to both the north and south of the general ore body trend indicates

the continued existence of a synclinal axis in this area.

Within the District faults are numerous, with two primary systems occurring
along the directions N 20° to 45° W and N 60° to 80% E. The down throw side of
these faults is typically the northerly side. Within the immediate Iron Mountain
mine area there are seven individually named principal faults along with numerous
other minor, short, fault traces. The seven principal faults are: Camden

North, Camden South, Camden, "J", Scott, Sugarloaf and South. The three Camden

faults, the "J" and the Scott are arcuate faults associated with the Brick Flat,

81164-11/81 I11-6
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Richmond and Hornet ore bodies. The Sugarloaf and South faults are associated
with a strong structural trend which strikes along a N 60° to 800 E direction on
the north and south sides of the main axis of the massive sulfide bodies. Two
generally subordinant fault sets trending roughly N 55° W and N 15° to 20°

E cross the central part of the ore zone. Figures III-D-2 and II1-D-3 show the

Tocations of the primary faults both on surface and below ground.

E. Ore Mineralization

Two basic types of 6re are present at the Iron Mountain mine. The chief ore is
the massive pyrite‘bodies which contain chalcopyrite and sphalerite while the
other is the zones of disseminated chalcopyrite and quartz-chalcopyrite veins
common 1in shisiose rock. Subordinate to and associated with these are gossan
ore, secondary enrichment ore and magnetite ore. Originally the massive pyrite
and pyrite-chalcopyrite-sphalerite bodies were one contiguous mass which was
Tater dissected either by faulting or alteration due to partia] exposure. The
remaining segments of the original intact sulfide body, from east to west, are
the Hornet, Mattie, Camden, Richmond-Complex Brick Flat and 01d Mine. The basic
trend of the ore bodies is southwesterly along a line just south of and subparaliel
to the Sugarloaf fault. An exception is the 01d Mine ore body which 1ies more to
the south of this direction trend. Further to the south of the 01d Mine ore
body, roughly 800 feet, is a very small vertical ore body known as the Okosh.
Along the northern extension of the Sugarloaf fault and across the Boulder Creek
drainage is a small massive sulfide pod known as the Busy Bee. Defai]s as to
depth, grade and tonnage are sparse for these two small bodies. 01d maps show the
apparent existence of drifts into the Okosh and Busy Bee. The various segments of

the original sulfide body range in shape from the vertically oriented lenticular

81164-11/81 | 111-7
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shape of the Hornet and Okosh, through the cigar shape of the smaller Mattie and
finally to the near horizontally oriented ; fough]y toncave lenticular shape of
the Richmond, Brick Flat and 01d Mine bodies. Previous room and pillar mining
has removed somewhere between 40 and 60_percent of the original Hornet, Mattie,
Richmond and Richmond-Extension ore bodies. No figures are available concerning
the percent of ore removed from the 01d Mine ore body. Preliminary overburden
removal has taken place over the Brick Flat deposit followed by the mining of _
500,000 tons of sulfide ore for the Martinez acid plant. The Camden, Okosh and

Busy Bee remain virtually unmined with only minor tonnages removed.

The zones of combined disseminated and vein ore are commonly irregular in shape
but generally their lateral extent is several times greafer than the thickness.
These zones are known to occur below the 0ld Mine ore body, and also to the
southeast of and below the elevation of the Brick Flat ore body. These two zones
are known as the number 8 mine ore body and the confidence-complex ore body
respectively. The Number 8 mine ore body plunges southward from beneath the 01d
Mine and is dissected into several tabular masses. The confidence-complex ore
body consists of a series of thin small tabular en echelon bodies trending south
southeast and plunging to the south. A drift map of the Iron Mountain Mine area
indicates definite underground mining operations in the Number 8 and Confidence-
Complex ore bodies. Information concerning extraction percentages and ore gradés

is contained within the existing historical mining records.

Mineralization in the massive bodies, in order of abundance, is pyrite,
chalcopyrite, and sphalerite. Magnetite, galena, pyrrotite and tetrahedrite,
also occur as minor accessory minerals. Overall, minor but recoverable gold and

modest silver values are also present. In the past selective mining produced

81164-11/81 | | I11-8
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substantial gold and silver ore values. Gangue minerals of quartz and calcite
both occur in very minor amounts as interstitial grains in sulfides . High grade
. copper-zinc mineralization occurs predominantly along the base and margins of thé
Jarge massive sulfide bodies at Iron Mountain. Material ranging from low grade -
copper to barren pyrite commonly dominating the upper and central parts; Copper-

zinc mineralization is often found throughout the thinner ore body segments.

Primary mineralization in the zones of disseminated ore is chalcopyrite and
pyrite. The chalcopyrite occurs as grains, veinlets, small irregular massés or
.quartz~-chalcopyrite veinlets. Pyrite occurs as small, scattered blebs throughout
the disseminated areas. The Number 8 mine ore body is composed of disseminated
masses with veinlets along the margins the quartz-cha?cépyrite veinlets are more
| common ﬁo the Confidence-Comples ore body. Small, intense faults and shears héve
apparently served to control the emplacement of the disseminated ore particularly

in the Number 8 mine ore body.

Gossan is the oxidized remnant of those parts of the original massive sulfide
body exposed at surface. The gossan consists of limonite as jarosite and geothite,
silica, relect nodules of massive pyrite. Minor amounts of gold and some silver
silver usually occur near the base of the gossan. High grade gossan-silver ore
was very important duirng the early life of the Iron Mountain Mine. The general
character of the gossan can range between two distinct facies types, depending on
the original pyrite content of the rock. Where pyrite was strongly disseminated
in a host of rhyolite, the gossan consists of jarosite-goethite filled micro-
casts after pyrite, all in a silica sponge which preserves the original texture
of the rhyolite groundmass. This facies can grade quickly into either less

pyratized unaltered rock or more massive gossan. At the other extreme of the two
gossan facies types, original massive pyrite has been altered to masses of

81164-11/81 , I1I-9
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either jarosite-goethite sponge with quartz web-structures or amorphous jarosite-
goethite. Locally, breccia of angular rock and vein quartz in a limonite matrix
is also observed. The gossan after massive pyrite facies usually has rather
abrupt boundaries. The gossan after d1ssem1nated pyrite occurs either as halo

zones to the once massive pyrite or as 1ndependent zones in the host rhyolite.

Ocassionaly beneath the gossan and particularly in the area of the 0ld Mine ore
body, a zone of secondary enrichment exists. Mineralization is commonly a thin
layer of clay and black sulfides which contain copper and silver. These black
sulfides are most likely chalcocite and acanthite. This enrichment zone is

usually several feet thick and grades downward into massive pyrite.

Magnetite ore occurs as small pods adjacent to the main ore bodies. No magnetite
of significance has been detected in the main massive sulfide bodies. Magnetite
and hematite are the principal mineral components in these small pods. Three
small magnetite bodies are known to exist about 700 feet south of the main mine

area,
F. Ore Reserves

Using the results of assays and information developed during drilling, drifting-
and mining of the various segments of the Iron Mountain ore body, geological ore
reserves were developed for both the massive sulfide and disseminated ores by
Mountain Copper Company. Reserves of the gossan ore were developed through
cooperation between engineers of Mountain Copper Company and Stauffer Chemical
Company. Subsequent checks of these reserve figures have been made by Southwestern

Engineering Company and Iron Mountain Mines Inc. In addition, various Mountain

81164-11/81 I11-10
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Copper Company internal checks are evident. The resu]t.of the calculations and
checks is the general agreement that there presently exists at Iron Mountain Mine
roughly 12,000,000 tons of proven sulfide ore with minimum average grades of 1%
copper, 2% zinc, 0.02 oz per ton gold and 1.6 oz per ton silver. An additional
2,000,000 tons of probable sulfide ore-is also present. Proven gossan reserves
are estimated at 3,050,000 tons of ore containing an average of 0.05 oz per ton
gold and 1.5 oz per ton silver. Probable gossan ore is estimated at 3,000,000
tons. The combined proven geological reserves amount to 15,050,000 tons of proven
sulfide and gossan ore contained within an area of roughly 300 acres. These
reserves represent tonnages presently remaining in the Hornet, Mattie, Richmond
Extension and the unmined Brick Flat ore bodies. No recent reserve figures have
been developed for the three magnetite bodies. Remaining in place tonnages for
the 01d Mine, Number 8, Confidence-Complex, Camden, Busy Bee, Lone Star and Okosh
massive sulfide bodies are listed in various data and reports received from Irom
Mountain Mines. However, no reserve calculations for these deposits are available
as backup. Limited backup assay data are available for the Camden and Okosh
bodies. According to this information average copper grades for the Camden and
Okosh are 1.01 percent and 3.43 percent respectively. No overa11'averages are
readily available for the 01d Mine, Number 8 and Confidence-Complex but general
extension of adjacent data indicates average grades may approach one percent.
Greater detai]lconcerning the amounts of both proven and probable ore as
presented by Iron Mountain Mines for all known ore bodies can be found in

Table III-F-1,

In addition to the sulfide geological reserves, the geological ore reserves for
the gossans are also shown on Table III-F-1. Figure III-F-1 shows the locations

of all gossan masses considered in the reserve calculations. The various metal
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TABLE IIl~F-1
MASSIVE SULFIDE AND GQSSAN
IN-PLACE ORE SUMMAPY
‘ PRODUCED BY IRON MOUNTAIN MINES
i Estimated Inventory as of December 31, 1962
t .
H .
{ Original
In-Place - Past Remaining
Original Tonnage, In-Place Tonnage Production In-Place
- —SRE I Proven  Probable
GROUP 1 - Massive sulfide :
Hornet -Mattie* 3,500,000 2,000,000 1,500,000
Richmon? 12,500,000 3,000,000 9,500,000
f Brick Flat 1,500,000 500,000 1,000,000
Total Group 1 T7.500,000  5.500.000 12,000,000
GROUP 2 - Massive Suflide ‘
amden 500,000 300,000 200,000
Lone Star** 50,000 - - 50,000
gkosh 23.038 - 2§.3,000
) usy Bee 250,0 - 0,000
| Total Group 2 823,500 360,000 73,000 50,000
{  GROUP 3 - Massive Sulfide :
ine .
No. 8m
, Confidence & 3,400,000 1,690,000 1,710,000
| o 1,000,000
) Probable Additional Ore - ’ - -
: Total Group 3 T00000 1,650,000 1,710,000 1,000,000
GROUP 4 - Gossan
STick Rock
Group 3 Area 5,085,000 2,680,000 - 2,405,000
Brick Flat 3,050,000 - 3,050,000
e Creek 390,000 1,390,000
Area 1 - -
Total Group 4 5,525,000 2,580,000 T,050,000 3,795,000
SUMMARY - Remaining In-Place Ore
roup 1 12,000,000
Group 2 473,000 50,000
Group 3 1,710,000 1,000,000
Group 4 3,050,000 3,795,000

TONS SULFIDE ORE IN-PLACE

TONS GOSSAN ORE IN-PLACE
GRAND TOTAL TONS IN-PLACE

West.

ore beyond the out crop area of this deposit.

81164-11/81

14,183,000 1,050,000

3,050,000 3,795,000

17,233,000 4,845,000

* Hornet Exploration, Diamond Drill Holes E6 and E7 indicate the presence of
additional ore adjacent to, or an extension of, the Hornet ore body to the North

** Lone Star Exploration, very Timited drilling was completed to determine additional
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grades of the massive sulfide ore are apparently based on the average of the
overall intercept values. The average grades of gold and silver for the gossans
are estimated on the basis of churn drill hole data to be 0.05 oz per ton and

1.5 oz per ton respectively.

An inventory of the mined and in place metal -content of the primary ore bodies,
sulfide, gossan and magnetite, as proposed by Iron Mountain Mines is shown in

Table III-F-2,

G. Mining Plans

Both underground and surface mining plans for the removal of the remaining ore
have been suggested at various times throughout the active 1ife of the mine area.
However, no detajled mining plan has been produced to date. Some preliminary

open pit drawings and calculations were prepared by Mountain Copper Co. in the
early 1950's but no follow up detail is evident aside from the existing overburden
removal above the Brick Flat ore body. A 1977‘report by p. T. Hillman et al
suggests either room and pillar or sublevel stoping as the mining method to be
used but only only sketchy details are given. In the past, both room and pillar
and sublevel stoping methods were used to remove the high grade copper-zinc zones

within the massive sulfide bodies.

H. Mi1l1ing Plans

Historically, various milling methods have been used on the Iron Mountain ores.

These include crushing, roasting and pan amalgamation of the supergene silver ore;

crushing concentration and primitave flotation of the copper; cyanidization
of the gossans for gold and silver and roasting of the pyrite ore. More recently

various standard flotation mill circuits have been proposed for treatment of -the

81164-11/81 . ' 111-13




18/11 WWI

015'689'9  061'8L6'8  0OE'0EN‘EE 016'th9.  000'02€'69S 000°099'48Z 000°8/€1Z  NOILONAOY FHNLNA
=
b
000°0Z 1 000°06 000°1¢ - - 000°00€E sBuyjio] | upsson't
%0 (%0%) (€) (£0?)
000°8EL°C  005°L9T°0) L YAYA /LS - - 000°5%8°9 upsson)
%0 (%0%) ()] (S0°)
016‘689°9  061°0Z1‘9 008‘2LL'CC 099482 000°0Z€*69S 000099482 000‘cEZ‘y! apiyding aA|ssoy
(%L4) (%EY) 9'1) (20°) (%0°0) (%0°1)
s NEE! (zo) by (o) ny (sq1) uz (san nD (suo]) passadold JHO 40 IdAL
10 pauiw jo
pauty JoN
00L°166'€2 659112 000°006°S6€ 000°00€‘ 91 0008016 NOILONAO0Yd 1Svd
0068922 65856l - - 000°€89°C upsson)
%20 %0% (€°8) (£L0")
008°¢E 00Z‘8 000°000° 1Y 000°00%° LS 000°0Z8 84144dodjoy)
- - (40°) (10 (%S°0 (%S5°€)
000°‘00Z*0L¢ 000°00%' 451 000°098°¢ apiyding anissoy
%Lh %EY - - (%S°€) (%00
000°069°) 009°L9 000°005‘48 000°005°€SZ 000'069°l apiyd|ng aAIssoyy
%LY %Eh o (%70") (%S°0 (%S°L)
E (D24 (Zo)by (zo) ny . (sqi) uz (san nd (suoj) pauly =10 34O 40 IdAL

ysod ‘ebbuuoy sbopiaap ayj
Aq 9161 19queda o} £96] pup Aupdwo) sad

pup 68z Jadny |puolSSajOld ABAIng [pIIGOj0RY
ABojoan) ¢ uld)|ng S82IN0SDY |DINIDN JO juswpindaq
uoJ] ayy uo Aipwiwuns suoijonposd pup abbuuo} siyj uf saanbyy ||y

1SMO||0} SD 10 DD uoloNnposd a.1nynj pup (SIN|DA Pa1dA0Jal) sapplb 210 pup uojjonpoad
*Aj1odoid Sjy} JO SISUMO M3U B} SWDDIQ *dU| ‘saulyy UIDJUNOW uoJ] 9/6] Y| *Aundwo)) [DIIWBYD 18] jNDLG

1__ BN

| —

doD) upjunoy Aq /96| OF L8] WoJ) a1am diysIaUMO puD SIEANID Bujujw jo spouad sofpy

*saj1} Aundwo)) 1addo)) uipjunow

‘ppuoyi(p) ‘Ajuno)) pyspyg ‘poraysig ouiz-saddo) DysDYS §SOM JO siisodaq [Djey-osDg] pup
‘DjuIo 1|0 JO 34D}S By} Ul pajlodot sp1odal §sDd U0 PaAsDQ AUD §}isodop 240 UIDLUNOW
*SOUW UIDJUNOW UoJ] JO SAIYSIBUMO pUD SpIodal uoianpold ‘ebpuuoy

SINIW NIVINNOW NOYI AS (3¥Vd3dd AYOLNIANI TYLIW QINIVINOD

-y m SN N N N N N N, .. .

-G1164

N 3



KAISER
ENGINEERS

massive sulfide ores but no detailed analysis has been initiated. An example of a .

suggested mill and flotation circuit for 2500 tons of ore per day is shown in

Figure II-H-1. A preliminary circuit has also been sketched out for the treatment

I

of the present mine run-off water which contains appreciable amounts of copper
and zinc in solution. This system would utilize 16n exchange, solvent extraction
and electrowinning or precipitation, to produce copper and zinc and possibly gold
as a by-product.. A diagram of this ion exchange circuit is shown in Figure III-
H-2 . Additionally, a 1500 ton per day hydrometallurgical plant for treatment of
the remaining gossans has also been proposed. Historically the gossan ore was
initially treated by cyanide leach methods which produced a large mass of tails.
These tails are known to contain gold and silver. At present a separate
hydrometallurgical operation has been proposed to reprocess these gossan tails.

In addition other state-of the-art processes are being examined.
I. Power

At this time a 12 KVA line e#tends onto the property. This iine is active and
available for any future operations. In addition to the existing basic electrical
service a propdsa] for a hydroelectric project on the property has been developed
by Iron Mountain Mines in cooperation with the Federal Energy Regulatory Commission
(FERC), various State of California entities, and Pacific Gas and Electric '

Company (PG&E).

The following permits, licenses, approvals and contracts have either been received

or applied for:

"mim

81164-11/81 I11-15
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FIGURE III-H-1
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A preliminary Federal power project permit, (Federal Power Project (FPP)

No. 4311-000) was issued in September 1981. Additionally, an application
for licenses variance has been applied for based on the less than 5 MW power
project exemption clause in the Federa1lrequirements for a formal

environmental impact report (EIR);-

Various State of California agencies have been contacted in pursuit of
permits and approvals. These include the State Water Control Board
(application July of 1981), California Department of Fish and Game and the

Water Quality Control Board.

A power purchase contract was signed with PG&E in July of 1981.

The proposed hydroelectric project consists of a small divebsipn dam on the
Spring Creek drainage at elevation 1800 feet, two power generation houses one
below the other and all interconnecting ancillary facilities. ATl construction
permits will be applied for in Shasta County, California. A power generating

capability of 15 to 20 million kwh is anticipated.

Haulage

Two different systems are available on the property to facilitate ore haulage.
These is an existing system of mostly gravel and some black topped roads and
an 18,000 foot aerial tramway. The road system on the property consists of

roughly 2 miles of black topped road and approximately 8 to 10 miles of gravel

dirt roads. The tramway is capable of transporting 1000 tons per hour.

81164-11/81 111-16
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K. Cost Estimates

Basic cost estimates for both capital costs and operating costs have been developed
by Iron Mountain Mines. These estimates include costs for development, mining,
milling and the various support entities. These estimates are shown in Tables

ITI-K-1 and III-K-2.

81164-11/81 I11-17




4
'
i
2
¥
]
[
1
.
|

i

i

1

I

Naiser

ENGINEERS
. TABLE III-K-1
; MASSIVE SULFIDE/GOSSAN QORE RESERVES
E CAPITAL COST ESTIMATE (1981 DOLLARS)
' PREPARED BY IRON MOUNTAIN MINES
Massive Combined
Pre Production Mine Costs Sulfide Gossan Total
| Heavy Equipment (1) $ 4,000,000 - $ 4,000,000
Exploration Development (1) . 500,000 - 500,000
Environmental 250,000 25,000 275,000
Contingencies 400,000 75,000 475,000
TOTAL COSTS $ 5,150,000 100,000 $ 5,250,000
Processing (Mil11) Equipment (1)
Crushing ‘ ‘ $ 1,000,000 - $ 1,000,000
Grinding + 2,750,000 150,000 2,900,000,
Flotation 2,200,000 - 2,000,000
Leaching - 300,000 300,000
Electrolytic ‘ - 550,000 550,000
. Filtering 250,000 - 250,000
| Chemical & Reagents 500,000 225,000 725,000
Tailings Disposal & Neutralization 2,000,000 750,000 2,750,000
Buildings 750,000 150,000 900,000
Contingency 1,250,000 300,000 1,550,000
TOTAL COSTS $10,500,000 $2,425,000 $12,925,000
Supporting Facilities A
Roads, Drainage, Reclamation, etc. 250,000 250,000 500,000
Total Capital Investment : $15,900,000 $2,775,000 $18,675,000
Working Capital (2) - 2,750,000 1,650,000 4,400,000
TOTAL CASH REQUIREMENTS ~ $18,650,000 $4,425,000 $23,075,000
(1) Gossan ore is part of the overburden so the bulk of the minimized
processing equipment is charged against the massive sulfide operation.
(2) First six months working capital before sales of concentrates or by
product credit.
February 1980
81164-11/81 I1I-18
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1V. REVIEW OF THE PROJECT

The review of both the data and calculations of Mountain Copper Co,, Stauffer
Chemical Co., Iron Mountain Mines and others was conducted in Kaiser Engineers
Oakland offices using material gathered at the Iron Mountain Mines offices in

Sacramento, California.

A. Methodology

The purpose of this review is to examine the reliability of both data and
calculations provided by Iron Mountain Mines and also to evaluate the feasibility
of mining the remaining Iron Mountain ore. The procedqre for review and evaluation
has been to first develop an overall familiarity with the project by general
inspection, followed by detailed analysis of selected elements within the project,

and finally an overall critique of the project as a whole.
The methods used for reviewing the data, calculations and feasibility are those
generally accepted by professional geological and professional mining engineers

and the mining industry at large.

B. Observations

The following individual sections are detailed observations concerning various
aspects of the Iron Mountain Mine. These points and comments are arranged
with regard to their occurrence in the overall project description, Section

ITI.

81164-11/81 Iv-1
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1. Exploration Methods

The known massive sulfide bodies, the disseminated ore zones and the
gossan ore bodies have all received rather intense scrutiny by means of

drilling, drifting or various exploration techniques.

AdditionaTTy, both surface and subsurface geology of the overall mine
area along with a Tocally detailed thin section study of the Hornet

body have been undertaken. These various projects have served to

produce a great deal of data for the area immediately around the Iron

g Mountain Mine Ore body.

With the exception of the USGS exploratory diamond drill hole, completed
in 1951, no other apparently at-depth, detailed information has been
develdped on the property. In this hole a number of disseminated
sulfide zones with copper grade greaier than 1 percent are present.

Considering that these zones exist in an area of known strata bound

massive sulfide deposition (see Sectijon B-2 below) this information
should prompt considerable interest in the possible existence of massive

sulfide bodies either at depth or at other favorable near surface sites

on the property. Figure B-1-1. is a generalized log of that hole with

assay data included.

During 1951 and 1952 geophysical investigations were conducted over

the Iron Mountain mine aréa. Three methods of detection were tested:

electrical resistivity, natrual potential and magnetometer. None

| 81164-11/81 IV-2
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proved very successful. Resistivity results were of doubtful value;
natural potential failed to provide more than a possible prospecting
guide and magnetic readings became erratic over shallow bodies. The
same may not be true for magnetic surveys over more deeply buried ore
bodies. Perhaps a graVity survey would prove useful, but again, depth
of the ore body might be a 1imiting factor. Seismic respénse of the
massive sulfide bodies should also be tested as a possible tool for

detection of additional ore.

Mercury detection surveys have proven successful in various areas of
Canada and should be equally suited to the detection of ore in the West
Shasta District. In the immediate Iron Mountain mine area detection of
additional ore bodies may be masked by the existence of possible known
ore body mercury halos. However, this problem should diminish with

distance from the known occurrences of ore.

2. ‘Geology

Through the years a misconception concerning the proposed emplacement

of the ore appears to have been perpetuated. The idea that the massive
5 - sulfides replaced the rhyolite is not compatable with the fact the
West Shasta mining district is an island-arc depositional province. In
such an environment, the strata bound massive sulfides are emplaced

|

|

E contemporaneously with the host rock in a submarine environment. They
| .

M Gl NG NN NG DB NN W U R O B N ) A

are formed from hydrothermal brines and gases discharged from shallow

intrusive sources. The very composition of the Iron Mountain Mine

-
X

massive sulfide ore bodies, their sharp contacts, the Balaklala rhyolite,

-“'ﬂ
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the zoning of the copper zinc values, the presence of peripheral
disseminated pyrite and the general overall setting of the Balaklala
within a seafloor-volcanics complex (greenstone) are all prima facie
evidence of the true nature of the ore deposit and its method of
emplacement. These typés of deposits are commonly formed during a
repetitive cycle of activity with sulfide bodies present at various
depths in the produced volcanic pile. Often the volcanic feeder vent
is obscure because of the nature of material deposition and the

environmental in which it is deposited.

The assumption that both folding and fault structures have contributed
to the emplacement control of the ore bodies has proved to be of
1imited success in the location of new ore bodies. With the exception
of the disseminated ore bodies it appears just as 1ikely that the
massive sulfide ore bodies could have exercised limited primary control
over the local folding and faulting patterns in the Iron Mountain Mine
area. In particular, a definite arcuate fault trace pattern involving
the Camden and Scotf fau]ts is evident over the main ore segments of
Hornet, Richmond and Brick Flat. Also the fact that most evidence of
fault movement is post-ore adds to the evidence os some possible ore
control over structure. With regard to folding, a rigid massive sulfide
body tend to align along the long axis of‘a fold, a probable path of
least resistance for a forming fold pattern. Of course, as these
structural features become more active they would tend to over-ride
the effects of an implacé massive sulfide body and eventual ore
deformation would occur. In any case, the results of using anomalous

or favorable fault and fold patterns as a guide to ore, no matter

81164-11/81 V-4
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whether pre or post mineral, would hopefull be the discovery of ore.

3. Method of Ore Estimation

The ore body volumes were developed using what was called the Prismoidal

formula. In fact, the formula used was simpsons Rule for Irregular

Areas after conversion for use as a volume formula. The Simpson Rule
is the proper choice as the Prismoidal formula is for use on single
prismoids only and its application in this case would reduce the

calculated volume by roughly one-half.

The specific gravity constants of 11 cubic feet per ton for overburden
and 7 cﬁbic feet per ton for ore, are stated during the course of the
reserve calculations with no apparent backup available. It is assumed
that these numbers were developed by Mountain Copper Company.
Calculation of the specific gravity of hypothetical sulfide ore
containing 90% pyrite, 4% quartz, 3% chalcopyrite and 3% sphalerite
gives a specific gravity of 6.6 cubic feet per ton which tends to
confirm the specific gravity figure used in the reserve calculations.

The figures of 165 pounds per cubic foot for gossan and 275 pounds for

sulfide ore mentioned in both the U.S.G.S. Professional Paper 285 and
the California Division of Mines special Report 14 also add support to

the specific gravity figures used.

Random checks of the cross section areas used in the reserve calculations

are in reasonable agreement with original area values used. The check

values are a1ways'slight1y higher than the original square footages

' 81164-11/81 1v-5
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used for the actual volume calculations.

Separate tdnnage calculations should have been developed for each of

the sulfide bodies. This was ﬁot done in the case of either the Brick
Flat and Richmond ore bodies or the Hornet and Matties bodies. However,
the overall reserves should not be greatly effected by the difference
between calculating a tonnage for each ore body and calculating the

combined tonnage of adjacent ore bodies.

The grade distribution within the ore appears to have been made on a
simple overall weighted average basis. Ideally, a grade distribution
based on physical position of the samples within the ore bedy would

have been a better method.

The reserve figures as developed are dry short tons of proven geological
ore and further refinement will be necessary to determine the actual

mineable reserves which depend upon the mining method utilized.

Basically the method of sulfide ore reserve calculation is sound and the
mathematics used is accurate. The only point of contention arises with
concern over the manner of grade distribution in the individual sulfide

ore bodies.

The gossan geological ore reserve as developed by mining engineers of
both Mountain Copper Company and Stauffer Chemical Company appear
accurate and well developed with regard to calculation of volumes,
determination of ore grades and distribution of those grades in

individual gossan ore bodies. In the Boulder and Slick Rock drainages

@ 81164-11/81 IV-6
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the existence of a total of 3.8 million tons of gossan ore has been
estimated. However, the lack of sufficient supportive data necessitates
the relegation of these reserves to the category of possible geological

reserves.

In various reports the presence of platinum has been noted; particularly
in the gossans. Since information concerning the presence of platinum

is sketchy and detection of platinum is difficult and often quesfionab]e
or suspect it is best that the presence of this precious metal remain a

footnote.

Mineable in-place geological ore reserves tonnages for the remaining
unmined ore bodies (01d Mine, Number 8 and Confidence-Complex) at Iron
Mountain are available but with no definite backup éa]culations. The
backup of this tonnage and its subsequent shift to a proven geological
status could substantially add'to the overall reserves at Iron Mountain

Mine and u]tihate1y to the mineable reserves.

"Mining Plan

To date only suggested mining plans have been presented for the Iron
Mountain Mine ore remaining in place. These plans have invo]véd simpie
descriptions and preliminary drawings but no detailed plan involving
both engineering and economic evaulation is available. Because of the
nearness of the sulfide bodies to the surface an open pit mining scheme

will be the most 1ikely method of ore extraction.

81164-11/81 | Iv-7
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An exception to the open pit mining scheme may be the small ore pods
such as the Busy Bee and Okosh which are far removed from the main ore

area. These may be mined underground.

5. Milling Plan

Our observations concerning the metallurgical processing of the massive.

sulfide, gossan and gossan tailings material are as follows:

o Massive Sulfide

i The most complete discussion of the metal]drgical treatment of the
ore from the massive sulfide deposit is presented in a report on the
West Shasta District by Hillman, Schumacher, and Gosing (Sept. 1977).
They recommend a typical milling process using a cone crusher, rod
and ball mills, and flotation cells to recover the copper and zinc
concentrates. In their discussion they projéct the following

concentrates, grades and recoveries:

- Grade Recovery
Copper 20% 85%
Gold 0.2 oz/ton 50%
| Silver 9.9 oz/ton 50%
‘ Zinc Concentrate
Grade Recovery
Zinc 48% ' 52%

Better identification of the method of occurrence of the gold and

‘silver may allow for increased recoveries of those metals.

? 81164-11/81 ' Iv-8

[




|1
vt

S Gh U G T WS A )

I

KAISER

ENGINEERS

81164-11/81

The general flowsheet recommended by Hillman could be adapted to the
Iron Mountain ore and could realistically produce the copper and

zinc concentrates.o

“Gossan Ore

It is proposed by Iron Mountain Mines tﬁ hydrometallurgically
recover the gold and silver from the gossan ore. Gossan ores
associated with massive'sulfide deposits have been successfully heap
leached to recover gold and silver. The heap leaching process i;
often used in small mining operations because it is an uncomplicated

process and does not require a large capital-intensive plant.

The gossan ore would be placed in piles and Teached with a calcium
hydroxide-sodium cyanide solution. The gold and silver‘enriched
leach solution would be collected from the piles and pumped to
adsorption columns to remove the gold and silver. The adsorptibn
columns would be periodically stripped, and the gold and silver
would be recovered in a simple electrolytic cell. The precious
metal cathode would be fluxed and melted in é small furnace to
produce dore' bullion. The recovery for this process would be 60-

65% of the gold and silver in the ore.
Gossan Tailings

This material will be is the equivalent of a pre-sorted gossan ore

and will be treated in exactly the same manner as the gossan ore.

IvV-9
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Table IV-B-5.1. shows the expected head grades, recoveries, and
concentrate production that could be expected if a 2250 ton/d

concentkator were erected at Iron Mountain.

6. Capital Cost Estimate

! 81164-11/81

Mines was made.

, An examination of the capital cost estimate prepared by Iron Mountain

lower than are to be expected. Ten individual capital cost categories

, were examined as follows:

Access - cost of additional roads.

Exploration - deposit investigation

Preproduction - exposure of ore prior to mining.

Mine Plant - mine facilities to include water supply, drainage,
communications, fueling, e]eqtrical, shops, laboratory, offices
and other general constructibn.

Mine Equipment - heavy mobile equipment and ancillary requirements
Mill Fac11ities - facilities for ore crushing and processing to
produce concentrates

Environmental - mitigation of the project's initial environmental
impact. '

EnginéeringiandiConstruction Management - contract and engineering
fees.

Working Capital - casﬁ on hénd

Contingency - miscellaneous cost items and unforseen expenses not

covered in the above categories.

Iv-10
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The following comments are a result of the examination of the individual

cost categories as related to the Iron Mountain Mines estimate. The

Iron Mountain Mines estimate was escalated to January 1981.

o Some of the individual cost categories in the Iron Mountain Mines
estimate are not strictly equivalent to the comparison categories

but are rather combinations and have been treated accordingly.

o The Iron Mountain Mines categories for heavy equipment and support

facilities are moderately underestimated.

0o Certain waste removal has taken place over the Brick Flat ore body
in preparation for mining but additional preproduction stripping

must be assumed which will necessarily increase costs.

o Even with the presently available data from past mine operations a
limited amount of exploration will be required for confirmation

and will add to costs.

o It is uncertain whether or not spares and supplies have been
included -in the heavy equipment category. If these are absent,

costs need to increased.

o The support facility estimate could be considered reasonable if
applied only to roads, minor structures and drainage but the
addition of rec]amat%on requires a greater cost than is applied.
Additionally, reclamation is more properly a part of the

environmental costs.

Iv-12
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The environmental cost presented appears reasonable.

No cost is apparently estimated for the mine plant although a portion
of this cost may exist under the support facilities section of the

Iron Mountain Mine estimate. This cost needs to be added.

No cost is apparently estimated for engineering and construction

management. This cost needs to be added.

The estimate for the concentrator was low compared with our experience

with two recent copper concentrator capital cost estimates.

The estimated working capital appears more than adequate to cover 30

days of general operating and administrative costs for both the mine

and mill.
The contingency figures are strictly percentages of the other estimated
values and as such would adjust upward with escalation of the specific

capital cost categories.

A geological reserve tonnage is the basis for these capital costs and

as such need adjustment to reflect mineable reserves.

Backup for the capital costs is Timited.

81164-11/81 Iv-13
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The “overburden waste removal costs are substantially over-

estimated.
The ore mining costs are substantially under-estimated.

The estimated milling costs are definitely Tow when compared with

similar milling operations of equivalent size and type.
Environmental costs as estimated are reasonable.

Supervisory and maintenance costs, which are assumed to be the

equivalent of general operating costs, are moderately underestimated.

Administration overhead costs, which are apparently equivalent to

the administrative cost category, are substantially under estimated.

The contingency figure developed by Iron Mountain Mines is a
percentage of the operating costs and as such it will change with
any cost adjustments. The contingency used increases the operating

cost to a more realistic figure.

Backup)for the estimated operating costs is Timited.

Smelting and refining costs should not be included as operating
costs because these are better defined as penalties against the

profits of the operating facility.

A1l of these costs are calculated against a geological reserve

tonnage which may or may not be the actual mineable tonnages.

Iv-14
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8.

Revenues

Although expected project revenues have been developed by Iron Mountain
Mines; checking or review of these values by Kaiser Engineers is beyond

the scope of this report.

Products

As a result of an active mining and milling program at the Iron Mountain
Mine certain basic products will be produced for marketing. It is not

the intention of Kaiser Engineers to produce an in-depth marketing analysis
for each of these products but rather to provide a general 1list of potential
saleable products. The following 1ist of basic mine products are presented

in order of general abundance.

o Iron Oxides - The gossans represent a large source of iorn oxides mixed

with silica.

o0 Pyrite - The massive sulfide bodies are essentially large pyrite bodies
with associated metals. This pyrite could be sold for reduction to
sulfuric acid or iron and sulfur with the residues returned for their

gold and silver content.

o Copper Concentrate - Copper concentrates would come from the milling of

the sulfide ore.

81164-12/81 IV-16
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o Copper Precipitates - Precipitation of cement copper would come from
the metallurgical processing of the mine waters.

o Zinc Concentrates - Zinc concentrates would be produced from the sulfides.

o Gold - Silver Dore' - In addition to its other value the gossan also
represents a source of gold and silver.

0 Magnetite - Discrete bodies of magnetite exist adjacent to the sulfides
and may be mineable.

0 Crushed Rock - A large volume of crushed rock of varying size fractions
will be available from both the mill and the mine. This material will
range in size from very coarse to sand particles.

81164-12/81 | =17
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V__APPENDIX

A. Selected available Iron Mountain Mine driil hole data.

B. Bibliography

the West Shasta Mining District;

81164-12/81

1. List of data available at Iron Mountain Mines office in Sacramento.

2. Other publications and articles pertaining to Iron Mountain Mines and

€. Detailed geological map of the immediate Iron Mountain Mine surface area.
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~ APPENDIX A

TIEERIG COmPRIY

()
SOUTHOESTER £ng
Thlckness
of ore
D.D.Hole (Feet) S cCu
R.E.124-5 kg 2.01

R.E.135-8
R.E.144-S
373;145:-3
R.E.209-8
R.E.210-S
R.E.211-S
R.E.213-8
R.E.21%-8
R.E.215-8
R.E.216-5
R.E.217-S
R.E.219-S

R.E.220-8

- —— e -

56
16
29

3

150
503
70
46
31
20

29

. 636

Weighted Average

1.85
r1.21
1.57
0.65
0.40
2.03
0.89
2.17
0.67
1.76
0.38
0.58
.21

.Pfodubt'.

98.49
85.10
19.36
35.53
1.95
56.00
82.22
62.30
99.82
27 .47
35.20
16.91
35.96
_35.09

- 701.%0

1.10% Cu

| g.Zn :

2.39
2.99
0.80
1.11
0.62
0.85
1.88
0.95
1.38
0.h2
2.37
1.46
0.82
Ehéé

1.30% Zn

WEIGHTED AVERAGE OF ENTIRE UPPER RICHMOND OREBODY

‘gpcduct

117.11
137.54
12.80
32.19
1.86
119.00
76.14
67.20
63.48
17.22
y7.%0
64.97
50.8%
/18,85
826.60
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“' B . ASSAYS. OF DIAMOND DRILL HOLES E-6 AND E-7
it . - Distance ' _— ' I
i D.D.Hole (Feet) % Cu Prod?ct % 2n Product s
. " B-6 . 0-10%  0.10 - 0.35 -
q' _ .- © 710-19%  0.08 . | == 0.17 -—
. . : 177-180 . 0.10 <30 . 0.25 0.75
L S 180-185 7 0.20 1.00 . 0.10 - .50

gl ’ 185-190 ° 0.20 1.00 0.27 1.35
K-_ N - -"_.:;.-. “ . 190"195 0-25 1025 3-76 18 080
S " 195-200 0.45 2.25 . %.19 20.95
g T 200-205 0.32 1.60 6.35 31.75
ﬂ'_ , 205-210 0.%o 2.00 2.86 13.30
N ) ) - 7 210-215 0052 . 2-.60 1 045 7025

: i . 215-220 0.45 2.25 2.55 . 12.25
= - 225.230 0.27 1.35 0.93 8,65
' : 230-235 0.35 , _1.75 . 0.70 . - 350
| o " 58 119.60 . 13135
E" o Average: O. 311 .26“’ Zn | :

BT © 0-10 O - 0.13 -
|’- « . .. 10-20 0.10 - .0.13 -
&ﬁ f AR 20-28¢ 0.25 = == .0.13 | -

S . 190-200 0.35 3.50 ° 0.81 8.1

{1l, .+ - 200-210 0.35 k.50 1.02 - 10.2
B, :, . . 20 Lt e 8 00' _— : 18.3
{!' ' o N :l”Averagé:'~0.40% cu O. 91% Zn _— .".“ p

e w—— - —— o — e maeemen e W s = e - -— -

’L "® Hole E-6 vas in Richmond orebody for 19 feet before passing
: - into the Scott fault; hole E-T for 28 feet. .

Py BV




(' APPENDIX A
. Diamond Drill Logs andlAssaya
[ . %
Rec.
V., Mt, Doe 52 Elevation Collar 3345 Elevation Bottom 2844
‘R 3083-3035 Heavy sulfide ST
, “!/Mt. Doe 54  Elevation Collar 3339  Elevation Bottom 2975
3109 3003 Massive sulfide, no Cu. minerals visible, ore like
g . Hornet,
< RES Elevation Collar 3345  Elevation Bottom 2952
[' 3134-3129 Sulfide
. ‘/ﬁE 6 . Elevation Collar 3346 Elevation Bottom 3004
L! 3031-3004 Sulfide, hole abandoned in sulfur
b ¢, RE 120 Elevation Gollar 3385 Elevation Bottom 2759
2935-2878 Sulfide - Richmond Extension
&I /’IRE 124 Elevation Collar 3348 Elevation Bottom 2814
. 3141-3136 Sulfide not logged . .
N 3136-3131 :
2 3131-3126 ;
: . 3126-3121 .y
3121.3116
7 3116-3111 .
' 3111-3106 . .
' 3106-3101
. 3101-3096
- 3096-3091
[' . ;/RE 135 Elevation Collar 3353 Elevation Bottom 3112
3169-3149 Sulfiderich in Cu. . 20
3149-3143 Sulfide, granular, less Cu, ~ . . 10
2 3143-3130 Sulfde, graaular : 20
3130- 3122 Sulfide, granulazr, with quartz ] . 80
3122-31 1?. Contact mass. Quartz rich in pyrite 60
{" "YRE144° Elevation Collar 3346 = Elevation Bottom 3115
ot A 3226-3223 Sulfide, granular, some quartz 30
- - 3223-3221 Alaskite . 100
o - ' 3221-3216 Sulfide, fine grained, some quartz 30
3216-3205 Sulfide fine grained to 3210, quartz, gra.nular to 3205 80
T V/ RE 145 Elevation Collar 3341 Elevation Bottom 3110
' - 3193-31971 Sultids, quartz bands : 100
» 3191-3186 Sulfide, quartz bands . . 90
. 3186-3174 Sulfile quartz, irridesceat luster on cleavages 90
_?'l,. . 3174- 3164 Sulidz, quartz R . 100
. . ;
(’__ ) : -./RE 146 Elevation Collar 3364  Elevation Bottom 2954
" . 3238 3230 Sulfide, some quartz . . 80
[. \/ RE 205 °  Elevation Collar 3371 Elevation Bottom 3122 °
= ) *3218-3214 Nearly mass sulfidy, repl. quartz porphyry
. 3214.3208 Pyritic quartz porphyry with 25-75% pyrite 50
' : D . ST S U SO I U
[ = T #Indicates estimated assay Tt

. meanom - cem e - a— -

26.96

-44,0% b1

8§ Gu 2n

48.0% _.30% ,50%

48.0% ,30% ,50%

46.0% ,70* ,50%

48,0% ,30% ,50%

28.9 1.20

31.8
38.7
39.5
44.7
45.4
45,3
46,2 .55
46,5 .64
45,6 .74
45,8 ,89

1.04

.80
2.36
3.22
3.22
3.50
1.48
1,66
1,62
1.76

47.10 4.14
47.25 ,L81
44,75 .30
40.97 .20
25

- NN W
« & o o o

@ N <3 bty
[=J LN JEVURTCN

N.A, .35 .16
N.A. .05 B
N.A, 1.31 .97
N.A. .61 .50

.13
.38
1.04
2.08

44,0% 1,62
44,0% 3,23
44,0% .51

20.3% . .15 1.65

Not Assayed



1
[

%
Rec,

\%u-: 209 Elevation Collar 3333  Elevation Bottom 3103

3189-3186 Sulfide, granular ' 100 .
. 3164-3163 Sulfde, repl. quartz porphyry 100

'.MRE 210 Elevation Collar 3333 Elevation Bottom 3015
3200-~3127 Mined Out :

3127-3122 Sulfice, granular . 100
3122-3117 Sulfic:, grarnular . 100
3117-3112 Sulfde, very granular o 100
3112-3108 Sulfide, fine grained ’ : . 100
3108-3100 Sulfide, grarular ; . ' 45
3100-3095 Sulfide granular ’ - 90
3095-3091 Sulfide, granular . 100
3091-3085 Suliide, granuiar : 100
3085-3078 Sulfide, grarular, repl. quartz porphyry, quartz
pheno, . - 100

3078-3073 Sulfide fine grained S ' 100

. 3073-3070 Sulfide, fine grained . ' . 100
3070-3065 Sulfide, graralar . 100
3065-3061 Sulfide, partial repi. qtz, porphyry, contact 100
RE 211 " Elevatiorn Collar 3353 Elevation Bottom 3113
3168-3149 Mined Qut : C
3149-3140.5 Sulfide repl. qtz. porphyry, fine gra.ined cu, 28
3140.5-3137.5No core . - =0-
3137.5-3132  Sultid, coarse grained S 45
3132-3127,5 Sulfide, coarse grained, incompl. repl. 3130-3127.5 45

'/RE 213 Elevation Collar 3332 Elevation Bottom 3132
3222-3152 Mined Qut

;. /RE 214 Elevatior Collar 3333 Elevation Botiom 3154

3233.3227 Sulfidg granular, qtz. seams, little visible cu, 75
T 3227-3219 Sulfide, grantclar, quartz, zinc : 40

3219-.3213 Sulfide, fine grained, chalcocite & chalcopyr in seams 90

3213-.3212 No core - suliide

3212-.3208 Sulfide, fine grained, cu., zn., qtz pheno. @ 3209.5 75

. 3208-3203 Sulfide, fine grained . 30
3203.3196 Sulfide, granular, quarts, copper 100
3196-3195 Waste stringer, some dissem,. pyrite . 100
3195-3187 Sulfide granular, mostly pyr. in siliceous matrix 90

\"/ RE 2!5 Elevation Collar 3335 Elevation Bottom 3134

. 3201-3145 Mined Out ’ ,

\/ RE 216 Elevation Collar 3335  Elevation Bottom 3136
. 3165-3145 Mined Out '

Y"/RE 217 Elevation Collar 3329 . Elevation Bottom 3168.
3224-3191 Mined Out .
3191-3184 Sulfids, fine grained, compact 20

. 3184-3180 Sulfida fine grained, compact ‘ 80

’ (%RE 219 * Elevation Collar 3340 Elevation Bttom 3069
3149-3138 Mined Out ' :
3138-3129 ~Sulfide, fine grained, copper, zinc 55
- 3129-3125 ____Sulfde, fine grained, copper, zinc . ... oo 60
T3125-3119 Sulfide, fine grained, copper, zinc 85

*Indicates estimated assay

v

40, 0%
N. A,

45.0%*
48, 0%
48, 0%
48, 0%
48, 0*
438, 0%

48,0% .
48, 0%

48, 0>
48, 0%
48, 0*
48, 0*
N. A,

45, 0%
45, 0%
45, 0%
45, 0%

45,0%
45, 0%
45, 0%
45,0%*
45. Q*

. 45, 0%

45, 0*

.64
3,64

.11
.11
.11
.16
11,

w42 .

<11
.16

.11
.11
.16
Tz,
Tr,

4.20

N.A.
.11
.47

+70%
. 70%*
. 70%
. 70%
2 70*
« 70%
«70%

Not Assayed
Not Assayed

45,0*
45,0%*

48,.0*
48,0%
48, 0%

1.00
»58

.50
.35
.20

.05
.02
.46
«74
1.15
.90
<51
.16

44
51
15
31

.87

N. A.
.62

2.13

1.50%
1.50%
1.50%
1,50%
1.50%
1.50%
1.50%

.44
2'51

2.08

1.23



o

,__
.

o=y

i
5
.
*
.
.
I T

RE 219 Contd.
3119-3114
3114-3106
3106-3198
3198-3089
3089-3087

/ RE 220
3201-3124
3124-3035

g .
-V BEL1 O

i
'

1321143179

* .- BF 1A
3212-3199

\;EL BF 2
3200-3135
3135-3124
3124-3114
3114-3112

2% BF 3

T 3194-3130
3130-3129
3129-3119
3119-3109.
3109-3099
3099-3091
3091-3082
3082-3075

,{$/4ar 4
'V 3194.3131
3131-3127

‘_ﬂ“(nrs
3219-3166

4 -.\::-.- BF 5A
H 3219-3196

.tu%¢{ér6

arow

. 3217-3164

3165-3164
) © 3164-3154
5 3154-3151
3151-3141

T.. -y
S . ¥ BF 6A
3220-3201

/' BF 10

-/3?11
- 3227-3211

Sulfide, fine grained, copper, zinc
Sulfic:, fine grained, copper, zinc

Sulfice, granular
Sulfide, granular
Suliice, graaular

Elevation Collar 3339
Mined Out

.

Elevation Bottom 3162 t,

Sulide assumed - Bottomed in ore

Elevation Colla.': 3212
Mined Out

Elevation Cellar 3212
Mined Cut

Elevation Collar 3214
Mined Out

Sulfide

Sulfide

" Sulfide

Elevation Collar 3114
Mined Qut

Sulfide

Sulfide

Suifide

Sulfide

Sulfide

Sulide

Sultide

Elevation Collar 3216
Mined Qut
Sulfide

Elevation Collar 3219
Mined Out

Elevation Collar 3221
Mined Oui; ’

Elevation Collar 3220
Mined Qut
SulSde

Elevation Btoom 3176
Elevation Bottom 3175

Elevation Bottom 3094

Elevation Bottom 3071

Elevation Bottom 3091

Elevation Bottom 3159

Elevation Bottom 3192

Elevation Bottom 3124

Sulfide, granular, some quartz
Quartz with dissem. pyrite
Sullide, sugary, more quartz

Elevation Collar 3222
Mined Out

Elevation Collar 3227

Waste Hole

- —Elevation Collar 3227

Mined Out

: *Indicates estimated assay

Elevation Bottom 3178
Elevation Bottom 3132

Elevation Bottom 3202

%

Rec,
_=X2

100
90
90
60
S0

50
50
75

80
40
40
40
90
g0
50

95

80
s

48, 0%
48, 0%
48, 0%
48. 0%
48, 0%

48, 0%

48,5

" 50,1

43.4

49.4
50.3
49.9
50,5
49.5
48.9
43,6

47.2

48.6
41.4

38.5

.20
.10
.10
.10
«30

«30*

.21
«22
«10

22
«20
«33
26
.12
22
11

25

«83
24

- Not Assayed

o16

Zn.

1.08

1.12
.21
31

- 28

-50%

«50%
< 50%
«50%

«50=
«50%
«50%
+50%
«50%
+50%
«50*

«50%

1‘50*
1.50%

1.650% °

1.,50%

< mpe v

st e

.« o=

Lol A A

ey ——



| A

. : - YV BF 12

3209-3180
3180-3175
3175-3170
3170-3167

.-V/BI" 13

" 3196-3159
3159-3154
3154-3152
3152-3151

I

-

. 1%5?14
: 3171-3153

| A pr s
; Y 3186-3173

/4 BF 16
, 2 3221-3193
’ . 4//3r17
1

-7 BF 18
" 3264-3262

i B

.25 BF 19
3261-3237

.t ."/BI-‘ 20

V' 3191.3186

) 341?5? 21

3198-3192
3192-3187
3187-3184

\lfﬁgr'zz
© '3209-3184
3184-3181
3151-3177
3177-3174
¢ 31743172
3172-3165
3165-3162
3162-3157
3157-3152

7 BF 23

/BF 24

o
.

Elevation Collar 3230
Mined Out

Sulfide, some quartz
Scliide, some quartz
Sulfide some quartz

Elevation Collar 3229
Mined Out

Sulfide, sugary
Sulfide, sugary

Elevati.on Bottom 3155

Elevation Bottom 3139

Sulfide, grades to 30% quartz

Elevation Collar 322§
Mined Out

Elevation Collar 3229
Mined Qut

Elevatior Coliar 3233
Mined Ot

Elevation Collar 3264
’ Waste Hole

Elevation Collar 3264

Eievation Bottom 3139
El'eva.tion Beitom 3163
Elevatiorn Bottom 3184
Elevation Boiiom 3176

-

Elevation Bottom 3249

Sulfide - some stlfde mined before hole drilled

Elevation Collar 3264
Mined Qut

Elevaticn Collar 3264

Suliide

Elevation Coliar 3331
Sulfids, 50% quarvrtz
Sulfide, 40% quartz
Sulfice, 40% quartz

Elevatior. Collar 3337
Mined Out

Sulfide, fine grained
Sulfide, fine grained
Sulfide, much quartz
Sulfide, much quartz

Elevation Botiom 3214
Elevation Bottom 3174

Elevation Bottom 3171

Elevation Bottom 3136

Suliide mmuch quartz, sugary

Sulfide, fine grained
Sultide, much quartz
Sulfide, much quartz

Elevation Collar 3364
Waste Hole

Elevation Collar 3362
Waste Hole

Elevation Collar 3375

Elevation Bottom 3074
Elevation Bo‘tom 3191

Elevation Bottom 3228

87
87

- 20

70
100
100

85

68

890
80
70
70

70
95
95

39.7
39.4
44.1

46,2
44.3
24.0
37.1
41.6
43,6
37.1
37.4

Cu.

.19
«39
34

.45
.24
«78

1.59

o34
«20
«21

1.63
1.09
.48
37
.14
«67
.10
19

Zn.

o
*» e« @
o 00 O

YR
e o
o -4~

R

* & s
- ONOTWWmO
W W Wn

l - . BF 25

Bl e -

Waste Hole

#Indicates estimated assay



s
[
.
1
’
H

. - %
(I Ree, S Cu.
- Vel /BF 26 Elevation Collar 3375  Elevation Bottorn 3203
. N . Waste Hole
[. = g\,}f_/nr 27 Elevation Callar 3203  Elevaticn Bottom 3163
.~ 3184-3176 Mined Out
i v‘{/BF 28 Elevation Collar 3202 Elevation Bottom 3117
[l “. 3152-3148  Sulfide 15 48.7  2.23
3148-3140 Sulfide 85 - 49.1 1,80
3140-3132 Sulfide 50 49.6 .32
[l 3132-3128  Sulfide 90  45.6 .03
/BF 29 Elevation Collar 3304  Elevation Bottom 3165
' © 3212-3204 Sulfide 20 37.3 54
B 3204-3199 Sulfide 40 21.4 <03
"3199-3194 Sulfide 40 30.0 «17
3194-3191 Suliide r 75 40,7 e 27
3191-3187 Sulfide . 80 7.5 3.09
[_l ';‘,;‘J/BF 30 Elevatior Collar 3305 . Elevation Bottom 3147
.. ' 3223-3221 Sulfide . . 75 40,8 3,06
" 3221-3219 Broken rhyolite, shows faulting - not sampled 80
3219-3214 Sulfice, copper, zinc o 95 44,3 1.00
3214-3209 Sulfide, copper, zinc’ 95 44.6 1.12
3209-3203 Sulfid:, copper, zinc 95 45.1 «30
v 3203-3197 Sulfids, copper, zinc 50 45.4 «40
LI 3197-3189 Sulfide, copper, zinc 50 46,3 .28
X 3189-3180 Stlfid:, copper, zine 55 47.6 .40
: 3180-3172 Sullide, copper, zinc, granular 60 39.8 2.15
™ 3172-3167 Sulfid:, coppez, zinc, granular 85 41.1 2.58
. 3167-3162 Sulfid, copper, zinc, granular 85 26,5 2.06
" 3162-3158 Sulfids, copper, zinc, granular 95 31.2 3,44
-t jAF 31 Elevation Collar 3210 Elevation Bottom 3145
9 . 3176-3165 Mined Qut ’ .
) 3165-3160 Sulfide 20 48,1 2.90
ﬂ 3160-3153 Sulfide, granular from 3155-3153 20 44,0 1.07
4 ~¢ BF 32 Elevation Collar 3210 Elevation Bottom 3144
. v+ 3179-3149 Mined Out .
E' . - 3149-3144 Sulfice, badly broken, fault zone? Sludge - 25 49,9 « 80
z —%F 33 Elevation Collar 3208  Elevation Bottom 3293 .
. ' 3145.3141 Sulide 40 44.8 1,03
(3143-3138) No core recovered 3141-3136 _ Sludge - 40.4 «37
ﬁ 3136.3128 Sulfid, granular, badly broken 40 44.6 1.10
< . 3128-3122 Suliids, granular, badly broken . 40 45.0 1.60
* 3122-3117 Sulfid:, granular, badly broken . 40 49.5 2.02
4 l ' 3117-3112 Sulfice, granular, badly broken ‘ ' 25 47.4 .30
- 3113-3108 No core recovered 3112-3108 Sludge - 48,6 1.30
) 3108-3100 Sulfde, granular, badly broken 20 44.1 .40
: -‘./BF 34 Elevation Collar 3232 Elevation Bottom 3146
©. 3206-3185 Mined : ' '
3185-3182  Sulfids, copper, looks brecciated 96 44,6 242
3182-3172 Sulfid:, copper, fine grained to granular 17 48.4 3,10
I..3172-3164 . __.Sulfid, more granular, more QuUartz .- . ~.--—-25 . 44.8 . 1.30
- 3164-3158 Sulfidy, granular 20 47.4 1,00
3158-3156 Sulfid:, low grade ‘ - 40  32.8 .99

i %*Indicates estimated assav
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rII :
_ -L§y4;r 35

3186-3184

"ffﬁsr 36
3160-3149
3149-3139
3139-3138
3138-3128

[l . './BF'37

LT 323243209
. 3209-3201

.3201-3194
3194-3190
3190-3185

m . -'/BF 38
. T a1ez2-3183
. 3183-3176

3176-3170
3170-3160

g,’fqar 39
" 3235.3224
3224-3219
3219-3213
321323203
3203-3201
3201-3189

- I.f f?"/BF 40
7/ 3231-3229
3229-3224
32243222
Lt 3222-3216
: 3216-3213
3213-3212
3212-3209
3209-3208
3208-3204

- - 1"

N ! f#?gr 41
;7 32283223
M 3223-3221
A 3221.3220
g T 3220-3219

Elevation Collar 3232 Elevation Bottom 3184
Mined Out- Hoie abandoned in ore. Assume 40!
ore remaining
Elevation Cellar 3232 Elevation Bottom 3128
Sulfide, badly broken

Sulfid:; badly broken

Sulfde, badly broken

Sulfice, badly broken

Hole abandoned in ore

Elevation Collar 3304
Sulfide, broken

Sulfid, broken

Sulfide, broken, quartz
Sulfida, broken, 40% quartz

Grades from 60% sulfic to 15% sulfide
Elevaticn Collar 3305  Elevation Bottom 3151
Sulfide, broken
Sulfid:, broken
Sulfide, broken
Suliide, high quartz -

.-

Elevation Collar 3304 Elevation Bottom 3179
Suliid, broken

‘Sulfide, broken, quartz

Sultid, zinc

Sulfice, broken, granular, some quartz

Sullid, broken, granular, more quartz

50% Sulfde, 50% Quartz and rhy.

Elevation Collar 3304 Elevation Bottom 3188
Suliid, good, badly broken

Sulfide, quartz str.

Sulfice, good

Suifide,

Sulfids, 15% quartz

Sulfid:, quartz

50% Sulfie, 50% quartz, not sampled

Sulfide

Low grade sulfice, not assayed

Elevation Collar 3304
Sulficd:, some copper
70% Sulfid, 30% Quartz, not as sayed

70% Sulfid:, 30% Quartz, good copper, zinc
70% Sulfid, 30% Quartz, not assayed

Elevation Bottom 3190

: . 3219-3218 Sulfid:, 15% Quartz
: ¢ .3218-3214 SulSdg 15% Quartz
: 3214-3212 Sulfice, coarse grained
! 3212.3210 50-70% sulfide, gouge @ 3210, not assayed
. 3210-3209 Sulfid, 5% gquastz :
, 3209-3204 $0% Sulfice, badly broken, gouge, not assayed
. e . 3204-3202 Sulfide )
wl_ e et emmp ___3202-3198 _2'5% Sunich, some zinc, not sampled
-~ sIndicated estimated assay

+
t

L
R

!
i
FAPR

Elevation Bottom 3164

Rec.

18

20

20

70
30
"85

15
10
50
95
40
10

30
85
T 95
60
95
8o
80
85
87

46, 0%

46,5
45,1
47.5

-47.4

46.7

T 48.7

42,1
30.4
19.0

46.4
48.5
48,5
17.2

33.5
32.5
42.9
43.0
42.2
25.3

47.8
37.9
50.6
43.2
33.9
36.3
20,0%
44.0

42.5
25,0+
24.7
25.0%
32.6
38.7
39.8
30, 0%
32.5
20.0%
44,2

ln
g

1.,25%

Zn.



: ' "*/BF 42

4 3235-3227

3227-3220

] 3220-3218
1 3218-3213
3213-3208
3208-3206

[l . 3206-3204
. 3204-3202

. 3202-3200

71/55'43 ,
3243-3240
3240-3235

I 3230-3224
- 3224-3222
. 3222-3221
l 3221-3218
“ 3218-3216
. : 3216-3213
LR
tes v .

Vﬁéf_4s
3244-3235
3235-3222
3222-3219
3219-3212
3212-3202
3202-3192
3192-3190

| W/£5'46

SR 157 3153-3147
3147-3138

e

s TVBF 47

-4

s,_*/gl’ 48
© ST 32543249
3249-3243
3243-3238
3238.3230
. 3230-3221
. 3221-3219
l 3219-3214
[; ) 3214.3213
o> ) '3213-3210
3210-3207
=~l . 3207-3201
I 3201-3197
Lm L)

] -+ '/BF 49
- C T 3254-3250___

3250-3243

l #Indicates estimated assay

¢ 3235-3230

Elevation Collar 3304

Sulfide,
Sulice,

good
good

25% Sulfde, not sampled

Sulfide,
Sulfide,
Sulfice,
Sulfde,

30% quartz, not sampled
copper, zinc

low quartz

some guartz, zinc

50% Sulfce, rot sampled

Sulfide,

Elevation Collar 3305

Sulfide
Sulfid,
Sulfide,
Sulfide,
Suliice,
Sulfide,
Sulfide,
Sullids,
Sultice,

Elevation Collar 3307

Elevation Collar 3307

sunid‘h
Sulfide,

some quartz

zinc

zine

copper

coarse grained

15-20% quartz, not sampfed .
coarse grained, some quartz
30% quartz, not sampled
coarse grained

) Waste Hole

coarse, some copper, quartz
fire grained, copper

Rhy., dissem, pyrite, not sampled

Sulfice,
Sulfide,
Sulfde,

10% quartz
copper, zinc
copper, zinc

Core lost, reported as ore

Elevaiion Collar 3307
Sulfide, medicm grained, broker, copper

Sullide,

Elevation Coliar 3308

Elevation Collar 3309

Sulfide,
Sulfide,
Sulfide,
Sulfide,
Sulfide
Sultid,
Sulfide,

Grey rhy., widely dissem pyr,, not sampled

broken, copper, zinc

Waste Hele

fihe grained, copper
fire grained, copper
fine grained, copper

coarse, 3% quartz, copper, zinc

kigh qeartz

Heavy sulS<®, high quartz

Light grey rhy., scartered suliide, rnot sampled

High quartz to 50% sulfide
60% sulfid2, copper, zinc

Elevation Collar 3308

Sulfide,
Sulfid:,

fire grained

Elevation Bottom 3179

Elévation Bottom 3198

Elevation Bottom 3132

Elevatior. Bottom 3182

Elevation Bottorn 3144

levaition Botiom 3103

Elevation Bottom 3181
coarse grained, ccpper, some quartz

Elevation Bottom 3209
fine grained - c——— e——

’ Rec.

40
40
30
20
30
30
30
30
30

40

100
100
100

85
90
90
90

40
15

67
42

12
90

6C .

40
40
50
35
88
75
L
75
75

. 20

50
50

fn

47.1
48.0
12.0%
30,0%
39.8
41.8
39.5
25,.0%*
36.4

47.0
47.1
48.3
48,3
48,3
40, 0%
40.8
35,0%
47.8

39.0
46.2
25.0%
29.8
45,5
47.5
45.0%

31.8

.3 .8
o4 4.8
. 3% 5%
. 2% o 5%
2 1.8
«2 .8
«5 3.3
4% 1,0%
.3 3.6
1.6 .5
1.4 2.0 °
2.9 3.7
3.6 5
2.4 -4
5% 5%
o7 2.3
5% 4%
1.0 '4
«9 3
2.9 .4
o 4% 5%
. .2 o7
1.5 7
.6 1.7
«55% 1,7%
102 .3
3.1 o4
2.9 .03
1.1 .02
3.3 6.4
4.2 .8
1.4 o1
1.0 o9
o4 2.6
2 ot
.z 1‘5
1.4 2.3
1.1 07
103 C6‘




j
}

| 32433237
3237-3232

3232-3229
3229-3225
3225-3224

1/ BF 50

oy

" 3238-3235

. VBF 51

' ,/BF 52
© 3280-3267

‘éF 53
3273-3259

/BF 54

3258-3252
3252-3242

3232-3226
3226-3222
3222-3219

"'/BFSS

" ../ BF 56

.;({;5'57

i/BF 49 Contd.

+ 3242.3232

Sulfide

Low sulfi¢, high quartz,
sampled

90% sulfide, copper, zinc
90% suliide, cepper, zinc
Sulfide, quartz

Elevation Collar 3309
Sulfide, granular

Elevation Ccllar 3308
Waste Hole

Elevatior Collar 3307
Sulfide, granzlar

'Elevatior Collar 3306

SOME CU., ZNe, NOL

Elevation Bottom 3214
Elevation Boitom 3199
Elevation Bottom 3245

Elevation Botiom 3241

Sulfide, fine grained, high copper

Elevation Ccllar 3307

Elevaticn Bottcm 3205

Suliide, broker, granular, kigh ccpper

Sulide, dense, iine grained; hizh copper
Sulfice, dense, fire grained, high copper
Sulfice, derse, fine grained, Lhigk copper

Light green rhy., heavy band pyr., not sampled

90% Suliice, coarse, copper

Elevation Collar 3307
Waste Hole

Elevaticn Collar 3383
Waste Hole

Elevation Collar 3381
Waste Hole

Elevation Collar 3380
Waste Hole

Elevation Cellar 3379
Wasie Hole

Elevation Collar 3239
Waste Hole

Elevation Collar 3242
. Waste Hole

Elevation Bottom 3117
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Diamond Drill and Assay data on part of the Richmond Extension (RE) series
This data has been compiled from existing records and will
corralate to the 1963 cross sectional maps indicating drill holes on the
Both surface and

drill holes.

IRON MOUNTAIN MINES

DIAMOND DRILL DATA
RICHMORD EXTENSION

Richmond, Hornet and part of the Mattie ore bodies.
underground drilling are included.

RE

Hole No.

H— .
727"

73
6.
757

Location in Hole

10’
20'
225'
17°
30’
30'
18’
90’
90"
30"
40'
75!

60"
35!
40'
8o'
55'
75’
60’
20'
40°'
75!
70’
20'
15'

46
205'
10'
80
155'
110*
60'

O

OOOOOOOOOOO0.00000000000000000000000

0

[

Thickness of Ore or

.
LI I I

110

R Y P Y N S e Y L
L ]

. ASSAY VALUE
Zn.

Cu.

3.4
'5'
2.14

. 1.25

40
1._39
1.21

» [ ] ] . 0 .

WONPNNNRES

v N -

*

.

[y
L] L ]
w W
RV

N
[) [ [ 3

HWUAUVMNNPEPFEFOONMNUVMEBEPLPOUNNO N WOWLWN

WNNWLWO WU NSO 0
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L[]

WOBRRNHENN RN OOWVO MWW

L] . L[] L] L] - * .
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| iy e

I T

f.-ii lli-i

'EE_@EGE@'a—?dw

RE

Hole No.

1307

1327
133:;
134
/ns/
136
137+
138//

139
1407

142 7
143

A4k

viasc
/1467
4T/
Vﬁas
1149
150
151

'y
153

154/
155 /

75! 0
70! 0
60°'. 0
40' 0
40° 0
28! 0
30! (4]
40", 0
87' - 0
92' 0
55 ]
110' 0
120" 0
Brick Flat
40" 10
20' 10
50! 0
Brick Flat
30! 0
7' . 35
7' 75
50' 0
70! 0
70! 0
145" 0
- 320! 0
90" (4]
40° 20
Brick Flat
1! 17
90' 0
60" 0
20! 0
230" .0
- 75! 0
Brick Flat
Brick Flat
Brick Flat
s50' . 0
10

572!

495"

290!

352!
14° o]
10! 0
20" 0

Thickness of Ore or
“Location in Hole

(D AR IO DO D R A IO B D |

75
70
60
40
40
28
30
34
87
92
55
110
120

50
50

30
42
82
50
70
70
145
320
90
60

18
90

60
20

230

- 75

50
25

14

10.

20

pel X
]

.
-

{-ii MOUNTAIN MINES - Diamond Drill Data, Richmond Extension

ASSAY VALUE

.f%4$<. g

Cu. Zn.

- 1.35 5.22
2.9 4.48
2.10 8.09
2.51 3.2

.82 1.2
2.49 4.18
1.01 2.81

4 91

.61 1.27
1.96 .73

.8 1.3

- 1.3 1.4
2.92 1.81
4.2 6.3
2.21 8.1
2.2 5.21

.67 1.32

Pyrite 35' - 42'
Pyrlte ' -

.91 .92
1.82 1.81
4.29 7.25
3.96 4.32
2.72 3.56
2.03 1.43
1.3 .52

Pyrite 17' - 18'

2 .75
1.2 1.4
2.5 4.37
1.61° 2.45

.51 - 1.45
1.61 6.04

.61 2,51
X

X

X

X

.56 48

.30 1.16

<25 55



ll IRON MOUNTAIN MINES - Diamond Drill Data, Richmond Extension

L

Hole No.

Tﬁickness of Ore or
Location in Hole

30" .

10’
20'
25°
20"
20'
25'
30°'
40
10'
30"
40'

50'
30"

80'

000 OCOO0OCOODOOO0O00OO

30
10
20
25

20
25
30
40
80
30
40

{20 T IO I R D N B B R N |

50
30

20 °

- .80

Page 9
ASSAY VALUE
Cu. : Zn.
.51 2.60
.71 2.52
1.91 1.54
<50 .74
47 1.19
+68 .69
23 .71
022 1.43
«26 .32
67 22.81
.67 5.51
7.34 1.11
3.25 24.61
.18 .20
.39 1.50
Continued

- w———— cwmen



i — ' 'HOZES RITE THRYy TT&Lo3
'Q Compradu e d) IRON MOUNTAIN MINES

Richmor«d Extension
= . . _ f2i73-203

Diamonu Drill logs and Assays

(o - Rec. cu. 2n.
!' VRE-173
: 0-10 .30  1.86
: © .. 10-15 «86 2.94
20-26 .40 1.24
[i 26-45 <30 .90
45-52 «25 65’
S . End of hole 56°' .
{-', . Driller's lLog:
s . . 0-20 Ore (Sulphide) - .
. 20-56 . Waste : ,
r . /RE-174 - ‘ ‘
! , 0-10 ‘ : - - . .30 3.46
l0-20 Co . <50 2.71
. . 20-27 . : «30 2.07
2735 «30 .65
' ig-gg : .86 1.55
- . .30 .23
; .. . End of hble 56°
m : Driller's lLog: .
] : . 0-27 Ore {(Sulphide)
L ’ . 27-56 Waste
) / RE-175 )
0-10 l1.56 4.85
10-20 - 1.46 4.49
. End of hole 35°*
[' . priller*s log:
. . 0-27 . Ore (Sulphide)
27-28 waste
N 28-35 Ore (Sulphide)
| S
) . . 0—10 1.01 3.98
B * 10-20 1.71 3.88
E. ) . 20-30 .96 3.73
‘- : 30-40 3.13  1.7%
o 40-50 . 3.23 .96
’ A 50-60 . | .50 .89
N o - o o 383
= . . End of hole B80'
' . Driller's lLog:
£ 0-21 Ore (Sulphide)
=’ . 21-25 ‘Ore & waste mixed
. 25-28 Ore (Sulphide) .
' . 58-80 Waste WL .
L . =/ pee177 ' ST -
S ' 0-10 . : T : 1.92  7.34
-} - 10"20 . . . : " " . - 085 4‘11
l [ ,20-30 . e 3.33  3.53
i 30-40 ' C 3.08 4.52
.l 40-50 ' A 2.62 2.64
- : 50-60 .97 3.17
. 60-70 «10 <02
L : 70-76 0.25 0.48
. End of hole 85° .
priller's Log: .
E - < 0-76 ore (Sulphide) ---
: 76-85 Waste ‘ .



IRON MOUNTAIN MINES

{I . . Richmond Extension HE [73 - 203

Poge 2

-/ re-178

l .' 0-10
- : 10-20
,' 30-40
. 40-50

{‘ 50-60

: o 60-70

.. 70-80

. 80-~90
o 90-110
, 110-120
: : 120-130

130-140
140-155

piamond Drill logs and Assays

End of hole 155'

Driller's log:

, 0-134
[l 134-155 |

: / RE-179
10-~20

E' 20-40

Ore (Sulphide)
wWaste .

End of hole 40°*

‘Priller's lLog: ‘ .

0-24
24-40

" RE-180

.0=10
10-50
50-60
60-80

Ore (Sulphide)
Waste

End of hole 80!

Driller's lLog:

0-64 Ore (Sulphide)
. ] 64~80 Waste -
L - L/gg-lel
RN 0=10
[ 10"20
) . 20-30
. 30-40
. ) . End of hole 40°'
'“l .. Driller's log:
. to 0-17 Ore (Sulphide)
N " 17-40 Waste
of Vgs-laz )
: . 0-10
- . - 10-20
.. 20-30
- 40-50
ot ‘50-60
o v s 60-70
. 70-80 . .
- 80-90
1 . 90-100
. . 100-111
— . . . End of hole 1l11°
= —— e e ——— !
- * Driller's log:
: - 0-104 Ore (Sulphide)
— ' 104-111 wWaste

v -

cu.

‘0.8

1.87
1.56
1.26
0.81
0.81
0.76
0.76
1.72
1.26
l1.92
0.81
0.71

0.55

*. 0,20

0.76
1.46
1.16
0.91

e & &6 0 o o

?OOOOOOOQO
)

VNSO LONNOD
OOV VEHN

Zn.

3.48
6.80
2.89
l.19
0.48
0.36
0.25
0.33
0.46
0.43
0.28
0.30
0.20

8.27
2.28
1.60
0.99

2.77°

1.42
0.89
0.23

1.80
0.86
2.03
0.69
1.95
1.32
l.98
1.45
1.35
1.65

— . n —




{l [ch. (2
»e IRON IMOUNTAIN MINES
Richmond Extension RE 173 - 203
Page 3
“ . ’ piamond Drill Logs and Assays
. %
ﬂ Rec. s Cu. 2n.
/4 RE-183 , .
B ' : 3.08 2.66
10-20 . .o .3.18 2.1}
20-30 ' .- 3.53 1.80
f:! , 30-40 Co 3.18  1.02
50-60 0.50 0.20
. £nd of hole 60°*
['I Driller's log: . ’ ) .
‘ - 0-45 Ore (Sulphide) Y . .
45-60 Waste .
m - /Re-184 o .
e - ,0-10 ' . ' : 1.47 1.63
10-20 : 1.42 1.53
20-30 : L . 1.37 1.42
30-40 ' T : . 0.96 0.71
40-50 ' 0.51 0.31
- End of hple S5° Co ,
- Driller's Log:
- 0-~39 ore (Sulphide)
Lol 39-55 Waste
/ rE-185 . | g _
0-10 o o 0.61 0.51
10-20 . T . Tt 0.81 0.6l
, 20-30 o 1.32 1.53
30-40 S o 0.76 1.33
- 40-50 - L .ot 1.72 0.71
S0-60 oo 0.81 0.4l
) 60-70 ‘ 1.42 0.82
. 70-80 : 1.42 1.23
I o . 80-%0 . ‘ 1.06 0.82
L. ' - 90-100 ‘ C 0.86 0.61
L _ End of hole 100’ :
I' Driller's lLog:
{: : ' 0-80 Ore (Sulphide) . . -
3] . © 80-100 Waste .
l .o RE-186
T 0-10 0.96 1l.12
P, 10-20 ' | i 0.66 0.6l
. 20-30 ° : _ 1.06 0.82
30-40 ' : ©. 1.67 1.43
. 40-50 1.77 1.33
) 50-60 ‘ : .06 0.82
£nd of hole 70°
l - Driller's log: e
r ’ .o 0-45 Ore (Sulphide) ) o . .
L. . - 45~47 Waste e _
- . . 47-58 ore (Sulphide) . o . ) .
.l : 58-70 wWaste : : .o )
j; /pE-187
: ‘No samples assayed
. End of hole 13'
. Driller's Log: ‘ ’ '
: 0-13 wWaste ‘ . ) .
) I_____,.:__.: _‘./ns-lea o, —_— : .
L . - 0-10 . 0.96 6.33
‘ End of hole 23° . .
l Driller's Log: . ‘ '
] 0-8 Ore (Sulphide) .

. - .~ R 8-23  Waste
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I
|3

‘-

IRON MOUNTAIN MINES
Richmond Extension RE 173 - 203
Poge 4
. piamond Drill Logs and Assavs
%
Rec. s Cu. Zn.
v/ Re-189 - L .
0-10 . 0.61 9.68
. 10-20 ’ . Q.86 3.57
20-30 : o . 1.62 4.62
30-40 . i 1.37 2.17
40-50 . S ) . 0.66 4.52
- 50-60 : , 0.81 5.77
60~-70 : 0.66 8.57
70-80 . - - ) ’ 0.61 6.20
80-90 X ) X ) - 0.71° 7.86
90-100 . 0.51 5.80
100-110 . : 0.66 3.93
110-120 . . . ) . 0.71 3.62
120-130 ° . o o . 0.61 5.06
130-135 . . 0.56 5.26
135-155 . . 0.25 2.40
end of hole 155' .
prillYer's Log: r
0-135 Ore (Sulphide)
135-155 Waste
/m:- 190---Driller's Log:
0-23 Ore
23-66 waste
/gx-lsl---nriller's 1og: ’ o
0-23 Ore
: 23~-25 ‘Waste-
: /ns-lsz : . |
0-10 - . . . . 0.35 1l.46
10-20 - ’ ; 0.25 0.67
20-30 0.20 0.10
40-50 - ) 0.15 ——
. 50-60 : ' . 0.10 0.39
60~70 . 0.25 0.08
70-80 0.20 0.08
End of hole 85°
priller's Log: - . -
' 0-85 waste
V;E-193 .
-25 .ot : 2.68 0.52
i End of hole 35'
. Driller'’s log: : . . .
. 0-35 Ore {(sulphide) .
LRE-194 . |
. pDrain hole - No assays . . .
VRE-195 : i : C
. 0=10 © : : 2.4} 4.01
10-20 ) o 2.25 3.26
- 20-30 ’ . 2.68 4.56
40~-70 ’ 0.86 1.22

End of hole 90°

priller's log:
0-75 Ore (Sulphiae)
75-90 waste

l.'?”l
Y-

Paq 13
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IRON MOUNTAIN MINES
Richmond Extension RE 173 - 203
Page 5

-
t

piamond Prill loas and assays

YRE=196
0-10
10-20
20-25
: gnd of hole 25'

priller’s Log:
0-25 Waste

- VhE-197
10-20
20-30
30-40

© 20-50

. 50-60

60-67

67-77

77-90

L

‘o oms ‘o o ‘mm

End of gole Q0"

Driller's Log:
0-67 Ore {Sulphide)
67-90 Waste

/108

© 0~-10 .

10-20 <
20-30
30-40
40-50
50-60
60-7¢C
70-75

£nd of hole 75

- Driller's Logi )
0-63 ore {Sulphide)
63-75 Waste

RE-199
.- 0-10
N 10-20
Lo 20-30
- 30-40
40~-60

End of hole 60°

Driller's log:
. . 0-22 " Ore (Sulphaide)
) - 22-60 Ore & waste mixed
V/RE-200
: -+ 0=10
10-20
20-30

End of hole 35¢

.priller's Log:

0-35 Oxe (Sulphide)
VRE-201
R 0~-90 Ore (Sulphide)

“ V'Re-202

0~75 — -—Ore & waste streaks

gec -

1.71
2.89
3.21
3.26_
2.78
1.07
1.12
0.64

4.49
3.64
2.52
l.28
*l.82
1.07
0.32
0.05

1.82
0.43
0.27
0.21
0.16

0.89
0.95
l.03

1.81
7.61
7.48
6.26
4.19
2.10
1.74

~ 0.93

2.17
$.35
5.21
13.91
5.37
3.68
0.42
Trace

2.45
2.28
0.47

*1.06
0.93
1.53




.
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‘ lN MOUNTAIIN MINES

Richmond Extension RE 173 - 203 Ps qe IS

"2ge 6 _ .

{i Diamond Drill 1Logs _and Assays

7 | %

L. ’ ) : . Rec. s Cu. Zn.

£-203/ ' ; _— : L

L 5-10 : S 1.28 1.57
10-29 ' . 2.09 6.34
'20-30 : . . . o200 g3

-@m30-40 : . 2.14 7.96

_@E0-30 ' - ' . : 1.93 6342

T 50=-75 - ' ' 1.50 5.14

End of hole 75°

]Drill.er 's Log:

v 0-5 Waste
B 5-53 ore (Sulphide)
.M 53-75 " Waste
. ‘ r

4

|

?ii._&iii giii

- :T.R’q
[

28
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|
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i
|
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'
|
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" THE M .UNTAIN COPPER COMFPA..Y, LTD.

= MEMORANDUM

&
|
[IROM TO
THE MOUNTAIN COPPER CO., LTD. THE MOUNTAIN COPPER CO., LTD.
m - MATHESON. L . ir. Vi, F. ettt
SHASTA COUNTY. CALIFORNIA - ’ .
_ SHASTA coun ol San Franclsco, Calif,
: ul1=}necrxz.o ;)e'.o:u‘u“.cnt ‘ Feb. 15, 1345

I.A::C:-- D:LI..ILIJJG’ Uli— .‘.'1.._ uf‘

Th 18 follo'vin" is the inforimtion on Dla*ﬂond Drill. IIoles
R.E. ; 74 and 2.3, ; 75 surveyed Feb. 14, 1945,

1 ,
)k,. . Ro .Bo ° .. ~
Coordinztes of Soller—---- ‘ 1 3971.235
Elevzticn of Coilar : 2758.90
Beuring--=--- - ----S 332 09' E
Dip—- - —————— 143° 30!
) - (0t - 153') QZE~m——m—mm—m e
Goordinates of Somtact - -—-X 3307.3
. : : E 2622.5
Zlevation of Coatuact- -- 2837.3
E_l (153" - 175') W.SIE -
Coordinutes of Botiom-————memmee—- N 3800.4
) E 2702.7
Ll Elevation of 3otton ~=ee=  8373.3
"R. B, 775
E! Coordinates of Collar-—-—-—-- i S870.32
L ' E 23357.19
l Elevation of Collar-—-—- - . B757.45
L Bearing~---- - S 55° 57' B
Dipmmmm s e e x12°% 30!
(l , (0‘ - 225') QiE : ' '
by Coordinates of 1lst. bon‘tact———----‘\ 3845.8
. E 2778.5
Fl © Elevation of " P emeeee- 2805.2
- (225" - 220') W.STE _
: Coordinates of 2nd Contact-==e=——- v 08085 -
' E 2790.5
"” - Elevation of " ? eeaceee=  2300,5
(240* - 255') 0=B : ‘
el Coardin..ts.s of 39t tom-—=m N 3330.3
E 2803.7
i;. - Zlevation of Bottom-—-- -- 2312.7 --

. NOTS:RWE. ;75 bottomed in ore. Footwall has baen determined
l . by previous drilling.
[ aespoctfully submittoeq,

- . Co TSl Heaas




THE M ~UNTAIN COPPER COMPAM'Y, LTD.

MEMORANDUM
‘ TO

THE MOUNTAIN COPPER CO., LTD. THE MOUNTAIN COPPER CO., L"f'D.
MATHESON.
SHASTA COUNTY, CALIFORNIA ' Mr. Wz. F. Kett.
Enginesring Dept. ' San ZErancisco, Calif.
. larch 1, 13945 : .

]
0
x

DILali0iiD DRILLING Cuullnllly

Follorim is the information on Diamond arlll Holes R.E. #79,
R.E. /480, R E. #81, axd R.E. ;82 surveyed reb. 28, 1345.

{ .
{:'l Rc-t.lo ,'£'79 : . M
Coordinates of Collar—=——=—e- - N 4247.0
LI E 2727.8
Elevation of Coll.‘r---- ——— - 2848.7
Bearing=======et-- —————————————— i1 129 53¢ W
E.' , Dip---z---==-mems - - - + 22° 00°
* (0t-18') ORI ' : ; : o ‘
Coordinates of Co"x‘cact-—- ----------------- W.4263.3
m o B 2724,.1
: Elevation of Contact—-: ...28583.4
l (18'~30)) Wa3TE : . -
E: Coordinates of Bottom—=-==-- - N 4274.1
E _ E 2721.6
@ Elevation of Bottom=-—=—=-- -- 2859.9
ROEO -‘C"'BO . .
El Coordinates of Collar- - N 4072.1
S . ' ‘ E 2687.9
. Blevation of Collar—- : - 283,1 8
g PP g o o o o 2 - G > G S S G > AP S P S s U G P P G e S e h T *"’
A paring==- - e — T
.(0t-90%) CRE . :
[l - Coordinates of Contact - N 4151.9
; K . E 2646,3 ,
'l Elevation of Contact ———— 2814.2
t. (90'-115') WASTE . ’
Coordinates of Bottom---——=-=== : -N 4174.1
E 2634.8

Elevation of Bottom-- - -=- 28l14.8

N O
. T {»” 3 E:"}.. 3
. ( b “ o SR
e . -
H
L
.




[I THE Mt‘ﬁUNTAIN COPPER COMPA™"Y, LTD.

MEMORANDUM

(rnom . To -

? THE MOUNTAIN COPPER CO., LTD. THE MOUNTAIN COPPER CO., LTD.
MATHESON. .

SHASTA COUNTY. CALIFORNIA

|

DIANOND DRILLING CiliPaIGH’

{' (Conttd)
R.E. #81 ‘
{,‘ Coordinates of Collar--—=-mececrccamcecrea—= v 4070.3
= : . E 2688.9
- Elevation of Collur-===r—rmrccccccncncnccan- 2815.8
{l Bearing---—-- . ‘ ==} 25° 09' W
L Dip -— ——— - + 60° 00!
(Ot=-41t) QR= _ .
[. Coordinates of Contact- -—— N 4083,9 ..
” ) : E 2680.2
' Elevation of Contact-=-- - 2851.3
L (411-80') W=STE |
- Coordinates of 3otton=——e- ——— - 4097.4
[l LT E 2675.2
» Elevation of Botton - 28067.8
{"l_ R.E. 82 .
- Coordinates of Collar -- ———--=-N 4062.2
[l C : | E 2693.7
e Elevation of Collar—===mmme—-- -—= 2811.7
Bearing-=—-—=-=- - ———————— S 28° 04' E
@ - Diperememccnr——— - ———— o + 3° 00!
- (01-85') ORE _
l Coordinates of Bottom---- ——- ~X 4204.9
E’ E 2724.2
Elevation of Bottom=e—em—ecomcccvccccnvcccnce- 2815.1
(;l This hole was drilled in ore for its entire depth and was
not corried to a contact. It was drilled for assay samples.

E—l . L | Respectfully submitted,

{'* o e
1

FRTVS P93 ]




] = THE M JUNTAIN COPPER COMP: 'Y, LTD.

. ' MEMORANDUM _
[llnom : o | .
THE MOUNTAIN COPPER CO., LTD. THE MOUNTAIN COPPER CO., LTD.
MATHESON. )
(. SHASTA COUNTY. CALIFORNIA lr. Wa. F. Kett- .
- Engineering Depte. : Sun Frunecises, 3Jz1if.
, T s February 24, 1945
Ll DIALCHD DRILLING CaulllanIZil

Tge follovinz is inforaution on Diamond Drill Iisles
R.E., ,/76, R.B. ;f77, and R.E. ;778 surveyed Feb. 19, 1945

R.E. ;78:

_Coordinutes of Collur=——=—=-—- —-——=2l £245.57
' . E 2725,43
Elevation of Collar—rwemmremrrmrncncccccca- - 28%7.71
Dip===—=- - - - - - %30 30
Bearing- - - N 00V 28'W
(0-17t) O=E
Coordinates of Contact - N £254.1
- . - BE 2710.8
Elevation of Contuct e m e 2848.7
(17t-4D) .STE
Coordinutes of 3otton-- - - 4285.4
: E 25690.7
Elevation of Botton——=mrmmmcenrcccccceema- 2850.1

R.E. 777 :

Coordinates of Collar ~—ee]i 4246 ,42
. ] B 2731.08
. Elevation of Collar—=————reaae- - 2847.85
Bearing---- - 39° 44'E
Dip ——ie——— - - 2 3° 30
(0'-29t) ORE
Coordinates of Contact~——e-- N 4268.7
' E 2749.6
Elevation of Contugtem—wm—cmcrccnencenans 2849.6
(29%-45') WASTE
Csordinates of Bottonm - -N 4£280.9
E 27538.8

Elevation of Bottom-=——mmecccemcomemmnaee—— 2852.5




{l ' . THE M. JUNTAIN COPPER COMP. 1Y, LTD.

< MEMORANDUM

frm To

THE MOUNTAIN COPPER Co.,LTD. THE MOUNTAIN COPPER CO., LTD.

MATHESON.
(l SHASTA COUNTY, CALIFORNIA

J)IAJ)I'D DRILLING CalloaIGl

m . | (Cont'ad.)

- R.E. 7783 , X
" : Coordinates of Collar - N 4£246.99
' ' E 2727.81
- Elevation of Collar - 2847.58
[' Bearing-=e=====- — <--x 12° 53y
' Dip=—== —— - - x 3° 30
(0'-14') ORE . B
E,' ’ : Coordinates of Contact . N 4260.5
E' Elevation of Contact - --= 2848.5
- (14'-30%) W.STE - ‘
‘ Coordinates of Botlon=-=wmcncmcccccncaan N 4276.1
i} | o B 2721.1
R Elevation of Botton——=w--omee-- -~=~ 28489.4

(3 - ,
~ Respectfully subaitted,

Soul  Hraai

LY YR STl




{. .- ' R ' ")

{' THE HGUNTAL COPFER COLPANY, LID.

[l HATTIE LARCRATORY SCRATCH SHEET
Mine Samples

Pl e
:"I 1 Mine Copy Sarmvle da he 2 nrobahly 16/1 dagde.an
L45 5 u u #u i 10/2 1. AG 2. pr
(I [3 J23 .201-20! Sldz  16/31 Sulfide : 0,201 .10
}6 & 114 301_451 R | 1 was;j:e ’ 0,15 0.71
{I 5§ R, B, 7 pornne 1in dote - =l azl o An
| : a o1 7 u " " o ' . < 11,201 2.8%
{i ‘J’ i 10 U ’" t . i = 1981 3.79’
L
ot 9
r Y}
ﬂ_,_??! Arve e (Ve DOV VTN TR DT -

33
El e -

EI 10

| en
r‘"l 2v
B 22
F-"! £3
|
~ 24,
1 T
| 2n
e
oR :
i l ' . :, Fenneth licCallum

: . ASSATER e
. - JO 27 22




VY

THE MOUNTAIN COPPER CO.. LTD.

MATTIE LABORATORY SCRATCH SHEET

. DIAMOND '.DRILI.S .
SAUPLES UARKED ReB.#84¢ SHEEEEDXIE OF PREVIOUS

pave APRIL 24, 1945

ORTS SIOULD BE tJ ELOCE §# 24t

F_:—N—::———. DESCRIFTION %eu | mxn] %a OTHER
384 |, J BLOCK #24 120%=13501 0.15|0.52]
[l; ,m " 150 1e1408 0.25|0.52
288 (. R ® W 140twls0Ot - 0.05|0.25

{ ?,f"*" n ® 150t=160t - 0.05|85 0L25
es |0 n W 160121708 __tmecmlo.as
[E L. 170122801 le.0sl0.15
r s ° " B 1£0%=1001 0.10{0,08
| s ow © 100%=200¢ 0.10/0.12
.z Q" n " 200t~210t '10.05(0,32
[.ss Wt v® | 210t=220¢t 0.05{0.08
E 1 '

' 12

[L B -

ol 4

ﬂ 1E C: PPK:WXK:JGH:EE:R’:&!:CW&::::::

' 9y ) . T

{4 137

| B :

— 19

g INPY :

o 12

s

rf. 23

Bl Y

{.‘ 25 m o e - e e e

28

Re KENHETE LofALLUM by H.E.Ce
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DIAMOND DRILLS

-~

THE MOUNTAIN COPPER CO. LTD.

MATTIE LABORATORY SCRATCH SHEET

pare APRIL 19,1925

Bl

DESCRIPTION weu |wzn | % oTHER
; ] s 801 = 901 h.10 | 0.9d

g‘z o wuw 901 ~100? b.10 | 0.567

L wowoon 100! -1101 b.20 | 0.67

»’LVG a non " 110! ..j]__got. p.25 | 0,67

B

. r
! P

i

fr——

L]

ol 0
1

7

2 /

Tt | ‘o |
o

\/ " ;
14 C: PPXe YFK: JGH: B¥B: RRM: CViMfs 22 2
15 '

(I-

[ 14

l 17
L 18

f. 29

| 20

{' 22

: 02 .
[. 2% -

: 24 i

Ll__,. pp 7 e —_

' £8




ﬁ

’

THE MOUNTAIN COPPER CO. LTD.

MATTIE LABORATORY SCRATCH SHEET

] | DILLOND DRILL SAMPLES J ELOCK ¢ £5 pare_ WAY 15, 1945
E DESCRIPTION L meu | %IN | % OTHER
12 |, J BLOGCK # 25 100t = 130% . 0,60 (0,32
;j o M " 110t = 120t " lo.30 l0.68
g - " " 120t = 1301 025 058
!E.. s " ol 1508 = 1401 0,40 [0.51
(l g " ™ 340t w 150¢ 0.55 (0436
y%a e v 150t & isot- ‘ 0,26 o'ﬁié
['Ll 7 ® " 160% e 1701 ‘o.zo 0.56
60 g " " 170t o 180t lo45 [o.19
l g % " 180t =« 150t 0040 10,24
[l 10
LR B}
[' 12
L
Ll 14 . /
“ 14 Ct PPR: WFK: JGH: EMB: REM: CWMz 3123
L' 15 i

17
L NP *
‘ . 19
LA
{. 21 :
L |22
e
|24
{r " — T T T —
= 126

Re KENNETH MoCALIMWinby H.E.C.
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THE MOUNTAIN COPPER CO. LTD.

MATTIE LABORATORY SCRATCH SHEET

DIANOND DRILL SAMPLES tJ EBLOCK #£25°¢

pare_MAY 11, j045

F_—- DESCRIPTION %ecu | mzn | %a OTHER
g |17 BLOCK # 25 60f = 70" 0,10 0.65
f! . w  m 70t - 0t 0.10| 065
g |z ® " n 20t « 901t 0,10 0.80
m tg® " S0f =100t 0.7 0,27
.) B
ﬂ ) »
[' 7
: 8
[l 9
10
{' 13
. 12
i N
: 1 14
.
L. 16
N 17
[ 18 : :
Sl I /
E. 20 C: PPK: v.%/m JGH: REM: EMB: CVM3
Tl '
| HP
: 23
.
) ' g o e — . e o -
‘- 26

Re KENNETE MeRaIITY by H.E.Ca

.



‘:' - L THE MOUNTAIN COPPER CO.. LTD.

r ' e MATTIE LABORATORY SCRATCH SHEET

oare_ VAY G, 1945

[l DIALOND DRIIL J ELOCK #25

[j:-? DEBCRIPTION % CcU T IN %8 OTHER
o5 |1 J ELOCE #25 0t « 301 _ - 0,20!1.89
' , 8 m 10t « 20° ' 0,151,924
5 |z 0. W o w 20t » 20t 0.1511.11
[' s M LI Z0Y - 400 ' 0,3.010.49
7 lg ® ®m m 4.5: - 5o B 0.100.72
Qi . " mom . ey o g ' ‘ "~ lo.10l0.49
E_I 7

,r.‘ ad

-

1o

[l 17
"l ' /

| I/

1"
14 C: PPR:VFR: JGH: REfls BB CWMs s s
fl 15

ﬂm

17
Ll_ 18
" 18
i ' 20
&

21
i e
L

LiP

{l 25

28
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MATTIE LABORATORY SCRATCH SHEET
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B. 1.
List of Data Available at Iron Mountain Mines

Office, Sacramento, California
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IRON MOUNTAIN MINES. INC.

I

D
{‘ Folder 1-40p
{' Folder 2-32p
f[l Fc;lder 3-58p
g' Folde':-' 4-123p

Folder 5-32p

[l Folder 6-28p

Folder 7-34p
E. Folder 8-91p
{l Folder 9-9p \
[j ' Folder 10-182p

E' *  Folder 11-43p

Folder 12-16p

EI Folder 13-5p
EI " Folder 14-26p

IRON MOUNTAIN MINES
INDEX

NAME

The West Shasta District, Shasta County, California, By Hillman,
Schumacher and Gosling, U.S. Bureau of Mines

Ore Reserves - Brick Flat Ore Bédy
1963 - Economics By Kaiser Engineers

U.S.G.S. Institute Spectrcal IP

.Measurements: Open - File Report 81, 1931

Iron Mountain Mines - Oré Reserves, Engineering, Drill Logs, and
Assay Data, April 1963

Iron Mountain Mines - Massive Sulphide and Gossan Ore Reserves
Preliminary Feasibility Report - Financial and Operational Study -
February 1980 : ‘ .

. Verification of Iron Mountain Mines Ore Reserves and Stripping

Data for Open Pit Operation :

| Fifty years of Operation by the Mountain Copper Company, Ltd., in

Shasta County, California. By William F. Kett

Iron Mountain Mines Diamond Drill Logs and Assays - Brick Flat,
Richmond, Matlie, Hornet, and Complex .

Iron Mountain Mines - Metallurgical Data and Flowsheet of the
Mountain Copper Company , Flotation Plant at Iron Mountain, June
1944, By E.M. Bagley, Mill Superintendent, Bureau of Miners'
Metallurgical Data and Pyrite Roasting Outline

Iron Mountain Mines - History and Geology
Iron Mountain Mines - Ore Reserves - Massive Sulphides, and Gossan

Iron Mou;'\tain Mines - Maps Index: Brick Flat, Richmond, Hornet,
U.S.G.S Maps

General Data, Water Analysis, lon Exchange, Copper Precipitation,
Rail Siding and Aerial Tram

Other Projects.

MINERAL EXPLORATION - DEVELOPMENT « MINING - PROCESSING

PRODUCERS OF INDUSTRIAL AND AGRICULTURAL MINERALS




IRON MOUNTAIN MINES, INC.

FOLDER 8-99p

D NAME

1-17 ' Complex Assays.

2-3 Camden and Okosh Assays.

3-8 Brick Flat and Richmond Extension Logs and Assays.

4-6 Complete Diamond Drill and Weighted Assay of Richmond

. Extension Copper-Zinc Ore Zone and Attached Sketch of "I" Block.

5-5 . " Richmond Extension - RE 173-203 - Diamon;! Drill Logs and Assays.
6-7 Diamond Drilling at the Richmond Mine .

7-25 Mattie Diamond Drill Samples and Assays, and Attached Drill and

Assay Map.

&19 Hornet Exploration Report and Diamond Drill Logs and Assays.

9-1 Assay Map of Mattie Workings - Richmond Level'.
10-8 Camden Diamoend Drilling

HINERAL EXPLORATION « DEVELOPMENT - MINING - PROCESSING
PRODUCERS OF INODUSTRIAL AND AGRICULTURAL MINERALS




g' IRON MOUNTAIN MINES, INC.

FOLDER 9-9p

|

B v e

E' 1-1 Pyrite Roasting.
2-1 Flotation Test.
I‘ 3-6 Metallurgical Data.
@ .
A

4-1 Flowsheet - Mountain Copper Cémpany.

,l MINERAL EXPLORATION -« DEVELOPMENT « MINING - PROCESSIING
{ PRODUCERS OF INDUSTRIAL "AND AGRICULTURAL MINERALS
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IRON MOUNTAIN MINES, INC.

Si FOLDER 10-182p
B =
Ei 1-10 '
~ 2-16
{ J
{l 4-16
!
ﬂ 67
5 7-6
1
r’. g-11
1 9-23
g" 10-14
11-13

| RS RN ?ﬁwv‘
o ‘i -

12-4
13-15

N
-
)
:

F -

)
-

R

4
]

13
i

LN
e

* Also - See Folder 7.

NAME

"Iron Mountain Mine Plans Renewed Activity", California Builder
and Engineer - September 22, 1978, and Location Maps.

Regional Geology - Iron Mountain Mine.
General Geology - Geomorphology and Physiography.

Geology and Base-Metal Deposits of West Shasta Copper-7inc

- District Shasta County, Cauforma Geological Survey Professional

Paper 285.

Division of Mines - Geology of the Massive Sulfide Deposits at Iron
Mountain Shasta County, Special Report 14.

Open Pit Replaces Underground Mine at Mountain Copper Pyrite
Operation.

Shasta County - Mines and Mineral Resources - County Report 6,
Iron Mountain Mines - Brief History and Geology.

The Mountain Copper Story - By C. W. McClung.
Califorﬁia Geology - January, 1972, Volume 25, No. 1.
Copper Bulletin 176 - Mineré.l Cqminoditia of California.

A. Bulletin No. 50 - Shasta County Mountain Copper. -

B. Report No. 13 P, 63 - Copper-Shasta and Sierra.

C. Report No. 8 PP. 566-567 - Report of the State Mineralogist.

D. Report No. 29 PP, 38-39 - Report of the State Mineralogist.

E. Report No. 14 PP, 769-770 - Shasta County.

F. Report No. 10 PP, 633634 - Report of the State Mineralogist.

G. Report No. 12 P, 377 - Silver-5an Bernardmo and Shasta
County.

The Copper Handbook (191 1)

Symposium on Strata-Bound Sulphides.

MINERAL EXPLORATION - CEVELOPMENT < MINING - PROCESSING
PROCUCERS OF INDUSTRIAL AND AGRICUL TURAL MINERALS




IRON MOUNTAIN MINES, INC.

FOLDER 11-43p

m .
1-2

2-1

3-14

4-1

5-13
6-7
7-5

NAME

Massive Sulphide aﬁd Gossan Ore Reservéé.
Mountain Copper Mine - Pyrite Ore Inventory.
Southwestern Engineering Report.

Iron Mountain Pyrite Grade - By L. E. Manion, Stauffer Chemical
Company.

Massive Gossan Deposit - By L. E. Manion.
Gossan Sands and Gessan Ore - By L. E. Manion.

dossan Mill Tailing - Tonage and- Assays.

MINCRAL EXPLORATION - DEVELOPMENT - MINING - PROCESSING
PRODUCERS OF INDUSTRIAL AND AGRICUL TURAL MINERALS



IRON MOUNTAIN MINES. INC.

FOLDER 12-16p

ID

1-8
2-1

. 3=l

4-1 .
5.1
61

7-1
&1

9-1

NAME
Iron Mountain Mines - Mine Maps.

Underground Workings of the Iron Mountain Mine, Shasta County,
California.

Geologic Sections - Ore Bodies of the Iron Mountam Mine, Shasta
County, California.

" Map and Section Showing Ore Bodies.

Map Showing Location of Mines West Shasta Copper-Zinc District.

Map Showing Trend of Planar Structures in the West Shasta
Copper-Zinc District.

Géologi’c Map and Sections of the Iron Mountain Area, Shasta
County, California.

Geologxc Maps and Section of the Lone Star Prospect, Shasta
County, California.

Geologic Sections of the West Shasta Copper-Zinc District, Shasta
County, California.

MINERAL EXPLORATION « DEVELOPMENT - MINING - PROCESSING
PROCUCERS OF INDUSTRIAL AND AGRICULTURAL MINERALS
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IRON MOUNTAIN MINES, INC,

FOLDER 13-5p

D

1l
2-1
3-1
41
51

NAME

Morse Laboratory Report on Mine Water Samples.

Iron Mountain Run-Off Treatment Flowsheet.

Iron Mountain Mines Boulder Creek Copper Precipitate Plant.

Aerial Tramway Data.

_ Iron Mountain Mines - Rail Siding.

MINERAL EXPLORATION + DEVELOPMENT - HINING- - PROCESSING
PRODUCENS OF INDUSTRIAL AND AGRICUL TURAL MINERALS



IRON MOUNTAIN MINES. INC,

FOLDER 14-20p

1D NAME

f" 1-12 Iron Mountain Mines - Gossan Mill Tailings - Gold and Silver project
. : operational and Financial Data. :

[i 2-8 Iron Mountzin Mines - Hydroelectric Power Project.

1
:
1

‘- W e

{ L [ £y
ah o

MINERAL EXPLORATION « DEVELOPMENT - MINING « PROCESSING '
PRODUCERS OF INDUSTRIAL AND AGRICUL TURAL MINERALS
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IRON MOUNTAIN MINES, INC.

Tndex to Iron Mountain Mine Data At Iron Mountain Mine, Inc.
‘Sacramento office. : .

Exglanation

Surface

Underground

Cross—Sections

Assays

Stripping

R - Richmond and general area including Hormet, Brick
Flat, Camden, Mattie.

H - Hornet (including Mattie).

BF - Brick Flat.

RMO~ Richmond Mine Maps.

ELM- Hornet - Lawson Mine Maps.

MINERAL EXPLORATION - DEVELOPMENT - MINING - PROCESSING
PRODUCERS OF INDUSTRIAL AND AGRICULTURAL MINERALS



IRON MOUNTAIN MINES, INC.

1-R~1

1-R-~2

1-R~3

l-R-3a .

1~R-4

1~R~5
1-R-6
’ 1~R~7

1-R-8

1-R~-9

1-R-10

INDEX

Surface
Geologic Map (1914)

Survey Map (Magnetic survey??) showing geology,
contacts, and claims.

Field sketch map showing relation of Richmond Ore Zone
to surface.

Plan showing location of Diamond Drill Holes.

Hornet-Richmond ore bodies (also Mattie, Complex and
Camden) 1951.

Area topo map showing ore bodies.
Generalized geologic plan Hornmet-Lawson area 1941.
Profiles to accompany 1-R-6.

Plan showing exploration work of the Mountain Copper
Company (see 2-D-2) 1909.

Plan showing relation of Hornet, Richmond, and Mattie
to Scott Level.

Brick Flat open pit.

MINERAL EXPLORATION - DEVELOPMENT - MINING - PROCESSING
PRODUCERS OF INDUSTRIALEAND AGRICULTURAL MINERALS




m IRON MOUNTAIN MINES, INC.

2 - Underground

2~-L Level Maps

2-L-1 2600 level Richmond
2 2650 level
3 2700 level
4 2800 level

2-L~-A Ventilation Survey = Richmond - 1951
2-8S Stope development (also in RMO 12-18 and Hornet

extension 2-H~-2 and 3, exploration subhead).

[
E. 2-5-1 Pillar recovery plan for Richmond extension Cu-Zn

stopes - 1949.
2-5-2 H-2, D-2, STope Development - 1/13/53.

2-D Drilling

2-D-1 Chart of Diamond Drill holes 1898-1914 (blue print
Reproduction-not labeled. .

2-D-2 Cross section near New Camden Tunnel on Plane N42'W
showing DD holes projected upon it. 1909 revision.

2-p-3 ?iamo?d Drilling J Blcok and Richmond Extension =~

1945).

2-D-4 Diamond Drill Map - Richmond Ore body (1952).

2-D-5 Diamond Drill Map -~ Richmond Ore Body composite
(incomplete) 1971.

2-D-6 Brick Flat Diamond Drill Map (see 2-A-5, 2-A-6 for
assays)

g MINERAL EXPLORATION - DEVELOPMENT - MINING - PROCESSING
' : ' PRODUCERS OF INDUSTRIAL AND AGRICULTURAL MINERALS




IRON MOUNTAIN MINES, INC.

3 Cross—~Sections

Index to Section on Longitudinal sections - L-0, L-II,
3-R~1-1 and 3-R-1-2.

3=-R=-A Cross Section A-A through ore bodies.
3-R~-2 2-2!
3-Rr-1 . 1-1!
3-R-10 10-10'

Longitudinal sections through ore bodies.

3-R-1-1 L/Sections L-0 and L-I
3=R-1-2 L/Sections L-II and L-III

Sections Transverse to ore bodies.

3-R-2~1 Index (sheet 1) -
-2 Sections 1-10 (sheet 2)
-3 Sections 11-19 (sheet 3)
-4 Sections 20-23 (sheet &)
-5 Sections 24-32 (sheet 5)

3-R-4-1 Vertical section of Richmond ore body.
3-R-4-2 Sections A,B,C,D to accompany exploration map (27
1947.

MINERAL EXPLORATION « DEVELOPMENT - MINING - PROCESSING
PRODUCERS OF INDUSTRIAL AND AGRICULTURAL MINERALS
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IRON MOUNTAIN MINES, INC.

4—-A

4=-A-1
4=A=2
4=A-3
4=-A-4

4=A=5
4=A~6
3
5~R=-1
5«-R-2
2a
2b
5-R=-3
5-R0=-4

5-R0-30
5-R1l-1

Assays

01d Copper Assays - compiled 1940.

Assay Map 1945.

Assay Map - Richmond workings, Hornet Mine, 1924,
Exploration Map ~ Upper Richmond ore body, 1947 (xerox
red) showing DDH location.

Assay sheet - Upper Richmond ore body (use w/ 2-A-4).
Assay sheet - Upper Richmond ore body (use w/ 2-A-4).

Stripping

Surface stripping, Iron Mountain Mine 1951 - steps 1-5
and cross section lines 1-40.

Section 1~15 sheets showing cross sections and
relationships of steps 1-5.

.Sections 16-30.

Sections 31-39 and longltudlnal section along axis.
Sections for 1957 stripping west of coordinate 2000E
(4000H-3250N) .

Sections for stripping - 1958.

Sections for stripping - 1958.

Sections for stripping estimates 1961-1963 Sect1on
1200E.

5-R1-34 2850E.

MINERAL EXPLORATION - DEVELOPMENT - MINING - RROCESSING
PRODUCERS OF INDUSTRIAL AND AGRICULTURAL MINERALS




{< IRON MOUNTA!N MINES, INC,
¥ :
[—" 2-RMO-1 Richmond Mine Office Maps
RMO-2 Claim Map
- RMO-3 Surface Drill Holes
{.' RMO-4 Surface Drill Holes
RMO~5 Richmond Regional Map
RMO-6 Richmond Regional Geology
{‘ RMO-7 Richmond Underground Drill Holes
l RMO-8 Richmond Haulage levels - stages of Development
RMO-8a Richmond Baulage levels -~ stages of Development
RMO-8b Richmond Haulage levels - stages of Development
{‘ RMO-8¢ Richmond Baulage levels - stages of Development
RMO~-9 Richmond Main Haulage - 2600 level
RMO-10 2600 Haulage
{. RMO-11 Lawson Extension and Richmond Winze Further
Development
RMO-11a Lawson Extension and Richmond Winze Further
ﬂ Development
RMO-12 Stope sheet showing A & B stopes
RMO-122a Stope sheet showing A & B stopes
[I RMO-12b Longitudinal sectioms through A & B stopes along
axis
RMO~-13 Plan of stopes - 2700 level
RMO-14 Plan of stopes - 2600 level
“ RMO-15 Plan of stopes ?
RMO-16 Richmond D-stope workings
RMO~17 R~stope development ~ plan
¢ RMO-18 L-stage development -~ plan
E. RMO-19 Richmond-complex raise
RMO-20 Grizzly floor - Richmond
; RMO-21 Mill floor - 3040 El. - 1"=20'
RMO-22 Haulage level 3005 E1 1"=20'

MINERAL EXPLORATION - DEVELOPMENT - MINING - PROCESSING
[' PRODUCERS OF INQUSTRIAL AND AGRICULTURAL MINERALS



IRON MOUNTAIN MINES, INC.

H Hornet Extension Exploration

1-H~-1 Surface Hornet Extemsion Exploration (showing ore body
w/ workings longitudinal section and index cross
sections 22,26,30,34).

1-H~-2 Hornet Quarry

Level Map

2-8-1 Hornet Extension Exploration - Drill locationm, level,
cross section locatioms 23-27, longituding section L-IV

2-H-2 Cu-Zn Ore Reserves - stoping.

3 Cu-Zn Ore Reserves - stoping.

3 Cross Sections

3-H-1 Sections 22, 26, 30, 34 - Hornet Ext. Exploratiom.

3-H-2 Section 26 1/2, 26

3-H-3 Sections 25 3/4, 25 1/2

3-H-4 Sections 25 1/4, 25

3-H-5 Longitudial section L-IV

3-H-6 Longitudial section L-IV

3-H-7  Section through 1200E -~ West Rein Extensiom.

3-H-8

3-H-1-1 Diamond Drilling in the Mattie ore body (placed here
showing locality of ore body and limited information).

3-H-1-2' Pictorial block diagram showing possible faulting of
Mattie ore body.
Stripping

5-H~1  Preliminary estimate for stipping Hormet Workings
1935/1942. :

5-H~2 Hornet Quarry - Section axis 1944.

5~H~3 Detailed estimate of surface stripping old Hornet body.

5=-H-4 Detailed estimate of waste stripped from Hornet Quarry.

5-H-5 Detailed estimate of waste stripped from Hornet Quarry.
Hornet-Lawson Mine Maps - Reproduction from blueprints
- not labeled. '

H~IM-1 Plan first level Hornet mine.

H-IM-2 Hornmet-Lawson cover sheet w/workings — no explanation.
No. 1 sheet and No. 2 sheet 2200' level.

H-1M-3

through 2250' through 2500' levels, copies of blueprints may
not reproduce. ) '

2H-IM-4 ’

MINERAL EXPLORATION - DEVELOPMENT - MINING - PROCESSING
PRODUCERS OF INDUSTRIAL AND AGRICUL TURAL MINERALS
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B. 2.
Other Publications and Articles on

Iron Mountain Mines and the West Shasta Mining District.



KAISER

ENGINEERS

B. 2. OTHER PUBLICATIONS

Prospecting for Deep Volcanogenic Ore. Julian Boldy, CIM Bulletin, October
1981. '

Mercury Dispersion Halos as Ore Guides for Massive Sulfide Deposits, West Shasta
District, California. Friedich, G.H., and Hawkes, H.E., Mineral Deposits,

V. 2, 1966.

Geology of the Shasta King Mine, Shasta County, California. Kinkel, A.R., and

Hall, W.E., California Division of Mines Special Report 16, December 1951.
Economics geology of the French Gulch (15') Quadrangle, Shasta and Trinity Counties,
California. Albers, J.P., and Sandburg, C.H., California Division of Mines

Special Report 85, 1965.

A Lithologic ~ Tectonic Framéwork for the Metallogenic Provinces of California.

Albers, J.P., Economic Geology, V.76, June - July 1381.

Geology and Base-Metal Deposits of West Shasta Coppér-Zﬁnc District, Shasta
County, California. Kinkel, A.R. et. al., U.S.G.S. Professional Paper 285, 1956.

81164-1/82
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Definitions of Kaiser Engineers Estimate Types.



comparison
of estimztes

ITEM

Site
Plant capacity

Geographical location

Maps and surveys

Soil and foundations tests
Site visits by project team

Process

Process flowsheets
Bench-scaie tests
Pilot plant tests

Energy and material balances

Facilities Design
Nature of facilities

Equipment selection

General arrangements, mechanical
General arrangements, structural
General arrangements, other

Piping drawings
Efectrical drawings
Specifications

Basis for Capitat Cost Estimating
Estimates prepared by

Vendor quotations
Civil work
Mechanical work
Structural work

Piping and instrumentation

Electrical work
Indirect costs
Contingency?

Operating Cost Determination

l.abor rates
Labor burden
Power costs
Fuel costs

Expendable supplies

Reagents
Parts

Economic Analysis D.C.F.

Use of Estimates

TYPE |

Assumed
Assumed
None
None
Possibly

Assumed

If available
Not needed
Not essential

Conceptual
Hypothetical
None

None

None

None

None

None

Project Engr
Previous

Rough sketch
% of machinery
Rough sketch
% of machinery
$ per hp

% of total
20-25%*

Assumed
Assumed
Assumed
Assumed
Assumed
Assumed
Assumed

Not meaningful

Comparison
rejection

Notes: 1 Often subject to subcontract bids.

TYPE Il

Preiiminary
General

If available
None

- Recommended

Preliminary
Recommended
Recommended
Preliminary

Possible
Preliminary
Minimum
Qutline
Minimum
None

None
Performance

Sr Estimators
Single source
Drawing estimate
% of machinery
Prelim drawings
% of machinery
$ per hp

% of total
156-20%2

Investigate
Calculated
Actual
Verbal quote
Verbal quote
Verbal quote
Verbal quote

if requested
Feasibility

TYPE Ui}

Optimized
Approximate
Available
Preliminary
Essential

Optimized
Essential
Recommended
Optimized

Probable
Optimized
Preliminary
Outline
Outline
One-line
One-fine
General

Sr Estimators
Multiple
Drawing estimate
Man-hours/ton
Take-off/ton
Take-off
Take-off
Calculated

15%2

Get contracts
Caiculated
Actual

Letter quote
Letter quote
Letter quote
Letter quote

if requested
Budget

TYPE IV

Finalized
Specific
Detailed
Final
Essential

Finalized
Essential
Essential
Finalized

Actual
Finalized
Complete
Preliminary
Preliminary
Some detail
Some detail
Detailed

Est Dept
Competitive
Take-offs
Man-hours/ton?
Take-off/ton’
Take-off}
Take-off!
Calculated
10%2

Get contracts®
Calculated®
Contract®
Contract?
Contract®
Contract®
Letter quote

{f requested
Funding

2 in this definition the percantage assigned to contingerncies is a judgment factor and is not to be interpreted as meaning
that estimates are necessarily accurate within this percentage range, nor is there an implied reference to any order of

accuracy.

3 Contracts-can be solicited if project is nearterm.

AISER
ENGINEERS




typel
estimate

DEFINITION OF
TYPE | ESTIMATE
For Economic
Feasibility Studies

Basis

A Type | estimate can be based
on assumed flowsheets and pro-
cess requirements. Test work is
desirable but not an absolute re-
quirement if the process is gener-
ally well known. A visit to the
actual plant site woulid be heip-
ful. Design drawings are not pre-
pared beyond sketches made by
the project engineer. Equipment
lists are prepared from the as-
sumed flowsheets and priced on
updated former guotations, tele-
phone quotations from vendors’
representatives, and occasionally
letter quotes. Equipment specifi-
cations are not required, nor are
formal vendors’ proposals solic-
ited. Total facility costs can be
determined by roughly estimat-
ing the shelter volume and foun-
dation concrete and applying
unit costs. Percentage factors are
used for installation of machin-
ery. Electrical costs other than
motors and substations are esti-
mated as unit costs per installed
horsepower. Percentage factors
can be used for contractor’s field
overhead, construction plant,
construction camp, design costs,
-procurement, and contractor’s
profit.

Information Required

It is necessary to know the geo-
graphical area of the project, the
capacity required by the client,
and some idea of the gross-value
of the raw material to be pro-
cessed. For calculating operating
costs, it is heipful to know the
range of local labor rates, statu-

tory and union required labor
burden, and the approximate
cost of basic supplies such as
fuel, power, explosives, grinding
media, reagents, etc.

Skills Employed

A Type | estimate can usually be
made by a project engineer with
experience in the industry cov-
ered by the feasibility study.
Generally, design drawings and
specifications are not prepared;
however, recent Kaiser Engi-
neers’ experience in the con-
struction of industrial facilities
is used for updating percentage
factors and other unit costs.
Often the project engineer de-
pends heavily on his personal
acquaintances among vendors
and operating companies and
on his own experience in the
industry.

Use of Estimates

A Type | estimate contains
heavy contingencies.* These
may range from 20% to 25% on
structures and 10% to 15% on
machinery. Kaiser Engineers be-
lieves that a Type | estimate may
frequently be suitable to rejecta
project, but it is seldom ade-
quate for positive acceptance of
a project. A Typel estimate is
often used for preliminary com-
parison of alternates and gener-
ally describes a hypothetical in-
stallation; it seildom becomes the
basis for even conceptual design.
It may, however, indicate the de-
sirability of expanding the esti-
mate to a Type 11 or Type 1il.

* In this definition the percentage assigned to contingencies is a judgment
factor and is not to be interpreted as meaning that estimates are necessarily
accurate within this percentage range, nor is there an implied reference to

any order of accuracy.
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typell
estimate

DEFINITION OF
TYPE Il ESTIMATE
For Economic
Feasibility Studies

Basis

For a Type Il estimate there
should be sufficient bench-scale
test work to determine the pro-
cess flowsheet and approximate
material balance, and to size var-
ious items of process machinery.
One or more visits to the actual
plant site are mandatory. Mini-
mum general arrangement draw-
ings are prepared, and major
equipment lists are based on
recent letter quotations from
vendors. Specifications are not
prepared, and inquiries are usu-
ally limited to a single vendor.
Facility costs are estimated by
making approximate quantity
takeoffs from the general ar-
rangement drawings and apply-
ing unit cost factors elsewhere.
While foundation concrete and
structural steel are not defined
in detail, it is possible to make

approximate estimates from the

drawings. Machinery installation
and electrical costs can be esti-
mated more accurately thanina
Type | estimate. However, per-
centage factors are still em-
ployed for many installation
costs. Percentage factors are

. used to determine indirect costs.

information Required

It is necessary to know the geo-
graphical area of the project, the
capacity required by the client,
and some idea of gross value of
the raw material being pro-
cessed. Written reports from
competent metallurgical labora-

tories should be available con-
cerning process requirements for
caiculating operating cost, ac-
tual labor contracts from the
area should be obtained, and
letter quotations should be re-
ceived from suppliers of basic
materials such as fuel, explo-
sives, grinding media, reagents,
etc. Written schedules should be
obtained from utility companies
serving the area.

Skills Employed

A Type |l estimate is made un-
der the supervision of a project
engineer knowledgeable in the
industry covered by the feasibili-
ty study. However, because of
the existence of minimum gen-
eral arrangement drawings, it is
possible to seek the assistance of
professional estimators familiar
with the industry covered by the
study.

Use of Estimates

Type 1l estimates still contain
heavy contingencies,” amount-
ing to 15% to 20% for structures
and at least 10% for machinery
and installation. A Type Il esti-
mate may be suitable to indicate
feasibility, but it may not be
adegquate for budgeting the proj-
ect, depending on individual
client policy. A Type I! estimate
usually describes a conceptual
installation that might be built
rather than the installation
which will be built.

* In this definition the percentage assigned to contingencies is a judgment
factor and is not to be interpreted as meaning that estimates are necessarily
accurate within this percentage range, nor is there an impiied reference to

any order of accuracy.
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typelll
estimate

DEFINITION OF

" TYPE Il ESTIMATE
For Economic
Feasibility Studies

Basis

A Type 1!l estimate may be un-
dertaken upon completion of
bench-scale test work but, pref-
erably, should be supported with
pilot plant investigations. Several
visits to the plant site may be
required. Equipment lists and
general arrangement drawings
supported by one-line piping and
electrical drawings are prepared.
No equipment specifications are
prepared, and formal vendors’
bids are not solicited; however,
letter quotations should be ob-
tained from more than one ven-
dor for each item. Machinery in-
stallation costs are determined
by weight factors, from past ex-
perience, or percentage factors.
Electrical and piping costs can
be based on approximate elec-
trical and piping runs. An esti-
mate is prepared for the con-
struction piant and camp, and
estimates for design costs can be
more highly refined.

Information Required

It is necessary to know the geo-
graphical area of the project and
to have accurate topographic
maps available, Written reports
should be available concerning
bench-scale and pilot plant
work, and information should be
available concerning gross value
of the raw material. Actual labor
contracts from the area should
be obtained, and letter quota-
tions should be received from
suppliers of basic materials such

as fuel, explosives, grinding
media, reagents, etc. Written
schedules should be obtained
from utility companies serving
the area. Use permits from gov-
ernment agencies should be in-
vestigated where required. Air
and water pollution regulations
should be investigated.

Skills Employed

A Type il estimate is made un-
der the supervision of a project
engineer knowledgeable in the

industry covered by the feasibili- .

ty study. Because of the ex-
istence of general arrangement,
piping, electrical, and instrument
drawings, it is possible to use
professional estimators skilled in
electrical, piping, and instru-
mentation estimating, as well as
estimators who are familiar with
the industry covered by the

. study.

Use of Estimates

A Type 1}l estimate has reduced
contingencies;* however, the
overall contingency is still of the
order of 15%. A Type H|esti-
mate is generally suitable to de-
termine feasibility and assist
management in establishing a
budget for the project. A Type
11l estimate generally describes
the installation that probably
will be built rather than an in-
stallation which is conceptual
only. The drawings prepared
may become the basis for de-
tailed engineering.

* In this definition the percentage assigned to contingencies is a judgment
factor and is not to be interpreted as meaning that estimates are necessarily
accurate within this percentage range, nor is there an implied reference to

any order of accuracy.
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typelV
estimate

DEFINITION OF
TYPE IV ESTIMATE
For Economic
Feasibility Studies

Basis

A Type 1V estimate contains all
of the input of a Type il esti-
mate with regard to process in-
formation, It is based on general
arrangement  drawings, Ssup-
ported by piping and instrument
drawings, and general arrange-
ment drawings of structural stee!
and concrete, Drawings prepared
may constitute approximately

25% or more of the drawings’

that will ultimately be required
for the project. The total facility
costs are estimated by making
quantity takeoffs and obtaining
subcontract quotations for steel
and concrete. Specifications are
prepared and submitted to sever-
al machinery vendors, who are
requested to submit formal pro-
posals. Machinery instaliation
and electrical costs are deter-
mined by a professional estimat-
ing department. A detailed esti-
mate can be prepared covering
the construction plant and camp

and the contractor’s field over-

head. Sufficient drawings are
provided so that a detailed esti-
mate can be made of the remain-
ing costs.

information Required

In addition to all of the informa-
tion input contained in Type Il
and Type il estimates, it is nec-
essary to have accurate topo-
graphic maps and actual surveys
of the plant site, together with
foundation data. A professional
construction estimator should
make several trips to the field
with the project engineer to ob-
tain information on all local

codes and regulations pertaining
to land use and air and water
poliution. The availability and
cost of labor should be thor-
oughly investigated. All of the
factors mentioned in Typell
and Typelll estimates which
affect operating costs should be
obtained in detail, preferably in
written quotations from vendors
and utility companies.

Skills Employed

A Type |V capital cost estimate
is made entirely by a profession-
al estimating department. How-
ever, operating costs, where in-
volved, are estimated by the
project engineer,

Use of Estimates

A Type IV estimate contains
minimum contingencies,* but
never less than 10%. A Type |V
estimate may be suitable for
funding of the project; however,
clients may differ as to the
amount of detail which they re-
quire for funding. A TypelV
estimate should enable the client
to authorize Kaiser Engineers to
proceed with a turnkey job of
detail design and construction.
Additional detail design wili be
required, but- the designs and
estimates provided in the Type
IV estimate are for the pilant
that will be built, and at this
point further madifications
would be minimal., A Type IV
estimate is seldom undertaken
unless there is reasonable assur-
ance as to the feasibility of the
project. It may be follow-on
work after a Type |, Type ll, or
Type ti1 estimate.

© % |n this definition the percentage assigned to contingencies is a judgment

factor and is not to be interpreted as meaning that estimates are necessarily
accurate within this percentage range, nor is there an implied reference to

any order of accuracy.
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Iron Mountain Mine Surface Area.
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