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June 25th 1971

Hevmont Lxploration Limited
300 - Park Avenue
New York, New York 10022

ATTENTION of Mr. Robert B. Fulton
Vice-President

SUBJECT Vekol Hills Copper Project
Papago Indian Reservation
Arizona
Parsons-Jurden Job L4832-01
Gentlemen:

Iinclosed are 15 copies each of pages 2-15a and 2-19a which are to be
inserted into the Parsons-Jurden Volume I Report dated March 15th 1971.
These insertions will be to Section 2 -~ Geology and Ore Reserves.

This new material resuvlted from our analysis of additional Geological

information which was not available at the time of our report. This

additional information more clearly defines the ore body and does not

materially chanpge the total economic ore reseérves presented by Newmont
Exploration Limited.

If we can be of any further assistance we will be available at your
convenience.

Yours very truly,
PARSONS~JURDEN CORPORATION

Tt

Fred J. Plsacwne
FJP mec

Enclosures (As Above)
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NEWMONT EXPLORATION LIMITED
OFFICE OF THE SECRETARY
300 PARK AVENUE
NEW YORK, N. Y. 10022

(212) PL 3-4800

July 12, 1971

Mr. Ben F. Dickerson, III
The Superior 0il Company
P. 0. Box 12487

Tucson, Arizona 85711

Dear Ben:

Oon March 22nd last, we sent you three copies of
parsons-Jurden Report on the Vekol Hills property. On
pages 2-15 and 2-19 in Section 2 (Geology and Ore Reserves)
of Volume I of the Report are set forth calculations and an
estimate of the various ore types on the 1400 Level horizon
based on the bulk sampling results. We have felt that the
reader of these pages might be left with the impression
that these findings are representative of the percentages of
sulphide-oxide copper ore within the entire deposit which,
of course, is not the casc. We have asked P.J. to consider
this and to modify the statements by addenda if they can do
so in good conscience. This has now been done and the
enclosed sheets 2-15a and 2-19a carry the modifying language.
Copies of P.J.'s covering letter are also enclosed. Will
you please see that these are inserted in the copies of the
Report which were sent to you.

Thanks very much.

Sincerely yours,

/UG Jra

R. B. Fulton
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Parsons-Jurden Corporation

A SUBSIDIARY OF THE RALPH M. PARSONS COMPANY

26 BROADWAY, NEW YORK, N, Y. 10004

March 15, 1971

Newmont Exploration Ltd.
300 Park Avenue
New York, New York 10022

ATTENTION of Mr. Robert B. Fulton
Vice President

SUBJECT Vekol Hills Copper Project
Papago Indian Reservation - Arizona
P-J Job No. L832-01

Gentlemen:

We are pleased to transmit 15 copies of our report, in two volumes,
which review and evaluate the feasibility reports and work developed
by Newmont Exploration for a proposed mine and processing facility
to be installed at the Vekol Hills site, located south of Casa Grande,
"Arizona. The report takes into consideration slight changes and
-additions to the original scope, all of which were agreed to by the
Client at the start of the work.

{

Volume I is written commentary.describing the actual mechanics of
our review of this project. Notable variances in capital and
operating cost estimates, basis used in calculating these costs, and
differences in interpretation and conclusions between the Client and
Parsons-Jurden, drawn from the available data, are pointed out. Our
suggestions and alternates which Newmont may care to investigate in
connection with this project are also included in this volume.

Volume II is devoted essentially to our -capital and operating cost
estimates for both the mine and processing facility and contains
other supporting information used in completing our report.

Based on an agreed upon engineering and construction schedule, ap-
propriate escalation and contingency factors have been applied so

that the submitted total capital cost estimate for the project is

sufficiently accurate to assure that the project will not overrun

by more than 15 percent or underrun by more than 10 percent.

Engineers * Constructors
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Newmont Exploration Ltd. -2= March 15, 1971

The work of this report was done under the direction of Mr. F. M. Stephens, Jr.,
Vice President and Technical Director. Major contributors to the report
were Messrs. I. Hauser, Vice President and Chief Engineer, R. J. Brison,

J. Engel, E. H. Gates, K. I. Mackenzie and E. A. Mills.

We shall be happy, at your convenience, to discuss and review any aspect
of our study and cost estimate and look forward to assisting you in the
subsequent completion of engineering and construction of this report.

‘Very truly yours,

- PARSONS~-JURDEN CORPORATION

Fred J. Pisacane

FJP:mh






SUMMARY

This report covers Parsons-Jurden's review and evaluation of Newmont
Exploration Ltd.'s feasibility reports and work for the Vekol Hills
Project. In this review, Parsons-Jurden personnel have visited the
project site, have discussed the project plans with the Newmont staff
members and consultants who have been working on the project, and have
carefully reviewed the reports and documents pertaining to the ore
reserves, mining plans and proposed plant facilities.

\

GENERAL

The review of the ore reserves and geology has convinced Parsons-Jurden
that the work done b& Newmont Exploration Ltd. has been done competently
and thoroughly using techniques and procedures which are acceptable in
the industry. Parsons-Jurden agrees with Newmont calculations which
indicate that the Vekol Hills orebody contains 109,083,000 tons of
minable ore which can be delivered to the mill at an average grade of
0.543 percent of total copper.

The proposed mining plan as detailed in the Newmont mining report is
considered by Parsons-Jurden's mining engineers to be completely
feasible. The mining equipment proposed is adequate for the mining
operation assuming that mining is carried out on a 15-shift per week
basis. Parsons-Jurden believes that better utilization of mine equip-
ment could be made by planning on a 20-shift per week operation during
the first years of the project. This should permit a capital cost
saving of over $2.3 million in mining equipment.

With the exception of some several items which have a minor effect on
capital and operating costs, Parsons-Jurden believes that the proposed
concentrator and ancillary surface facilities, as proposed by Newmont,
are adequate to process the Vekol Hills ore and to obtain metallurgical
results equivalent to those obtained in laboratory and pilot plant tests.

~ OPERATING COSTS

The review of Newmont's projected operating costs has indicated that
the basic mining costs of 19 cents per ton of material moved are rea-
sonable. The review also indicated that the projected mining cost
per ton of ore delivered to the primary crusher will range from a
high of 78 cents per ton in Year 3 to a low of 29 cents in Year 15,

1-1
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with the average cost being 46 cents per ton of ore for the life of

the project. However, Parsons-Jurden believes this average cost should
be increased to 52.5 cents per ton to include the replacement cost of
light vehicles and the added cost of crushing and hauling waste in
Years 6 through 16.

The review of the milling costs indicated that the figures of 93.3k4
cents per ton of ore used in the Newmont report may be somewhat low.
An independent analysis by Parsons-Jurden develops a cost of $1.02
per ton of ore milled. This increase is primarily because of higher
projected wear iron consumption and a higher base cost of grinding
media.

Summation of these costs indicates that the average direct operating
cost per ton of ore mined and milled will be $1.545. Based on the
data available for Parsons-Jarden's analysis, it is believed that this
operating cost is accurate within a range of plus or minus 10 percent.

CAPITAL COST

A review of the projected capital costs for the mine has shown no
appreciable difference between the equipment and preproduction strip-
ping costs outlined by Newmont and those which Parsons-Jurden would
consider normal. It is suggested, however, that allowances for labor
and materials escalation and a 10 percent contingency be added. This
would increase the total capital cost requirement of $22,215,000, as
estimated by Newmont, to $26,658,000, assuming a 15-shift per week
mining operation. If further investigation proves a 20-shift per
week operation to be feasible it is believed that the mine capital
requirement could be reduced to below $24,500,000

Parsons-Jurden's capital cost estimate for the surface facilities is
based on a slightly different criteria than that used in the Newmont

~ reports. The major differences are as follows:

1. Plot Plan is the one originally proposed rather than the one used
for Newmont's revised estimate.

2. The primary crusher has been increased in size from a Sh-inch to

a 60-inch unit.
\

. 3. A repair bay has been added to the fine crushing plant.

4. Reagent mixing facilities have been increased.

1-2
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5. An additional wgter well has been addea.

6. The molybdenum plant has been estimated on a more detailed basis.
7.- Escalation has been based on a later completion date.

8. A contingency factor has been added.

Using these criteria Parsons-Jurden's estimate indicates the surface
facilities will have a capital requirement of $42,735,000.

When adjustment is made for the contingency factor, which was not used
in the Newmont estimate, the Parsons-Jurden estimate for the surface
facilities is $9,628,000 higher than the Newmont estimate. Of this
amount some $2 million is the result of increasing the primary crusher
size and other scope changes; $2 million is an increase in craft labor
benefits to realistically represent the current labor contracts; $2.5
million is caused by higher unit price figures for concrete and site
excavation; and the balance of $3.5 million represents the increased
escalation, field indirects and engineer costs associated with the
above listed items.

The review has indicated that the estimated Vekol Hills Project capital
costs should be:

Mine $26,658,000
Surface Facility : 42,735,000
TOTAL $69,393,000

Parsons-Jurden believes that, based on the data available and esti-
mating techniques used, this estimate has an accuracy of plus 15 and
minus 10 percent.

1-3
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GIIOLOGY AND ORE RESERVES

INTRODUCI'LON

The objectives of this portion of the report are to describe and
assess Newmont's techniques and results in the delineation and evalu-
ation of reserves at the Vekol Hills Copper Project.

The information pertinent to.this review and assessment was gathered
during Parsons-Jurden's field examination of the property, by dis-
cussions with Newmont's project personnel, and through review of
project documents provided by Newmont.

Field examination of Newmont's exploration and evaluation work was
performed during January 4 through 7, 1971 by Mr. K.I. Mackenzie,
Parsons-Jurden Senior Geologist. During this period the underground
exploration workings and sample plant facilities were examined and
discussed with Mr. M.A. Enright, Newmont Exploration Ltd. Exploration
Geologist, supervising the underground work. Techniques, records and
work-sheets pertaining to the estimation of reserves were also examined
and discussed with Messrs. H.J. Steele, Senior Geologist, and D.F. Hammer,
Exploration Geologist for Newmont Exploration Ltd. on the project.

Mr. J. Guthrie, Exploration Geologist for Newmont Exploration Ltd.,
described and demonstrated core logging procedures.

Parsons-Jurden's home office review and assessment of the acquired
information was performed during January T to March 12, 1971 by Messrs.
K.I. Mackenzie and B.E. Russell, Parsons-Jurden Senior Geologist.
During this period of review and assessment further information and
supporting documentation was obtained through discussions between
Messrs. K.I. Mackenzie and R.B. Fulton, President, R. Denny, Senior
Systems Engineer, and W.C. Hellyer, Senior Metallurgist for Newmont
Exploration Ltd. Supporting documents supplied by Newmont Exploration
Ltd. are listed as footnotes at the end of this Section.

\

'GEOLOGY OF THE DEPOSIT

The geology of the Vekol Hills deposit is outlined here to facilitate
the presentation of this review and assessment. The descriptions of
rock types and mineralization are summarized from Newmont Exploration
Ltd. reports by Messrs. V. Vellet(1l) and W.C. Hellyer(z) and these
descriptions are coordinated with information acquired during Parsons-
Jurden's inspection and through discussions with Messrs. H:J. Steele,

2-1
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D.F. Hammer and M.A. Enright. Pertinent stratigraphic details are
drawn from a thesis by Mr. D.F. Hammer(3), and geologic structures are
described as depicted on 'Newmont Exploration Ltd.'s geologic plan

and sections.\?

Z/

The Vekol Hills deposit occurs in a sequence of quartzite, limestones,
diabase sills, and sandstones that are Precambrian to Devonian in age.
This sequence is intruded by Laramide (?) feldspar porphyry stocks and
dykes, and a few small sills of Laramide (?) hornblende porphyry. A
surficial deposit of Tertiary sediments blankets the topographic lows
concealing much of the older rocks.

In the immediate vicinity of the deposit the Precambrian-Devonian
sequence strikes northeast and maintains a uniform dip of about 30 to

L0 degrees to the north-northwest. A small discordant stock of feldspar
porphyry intrudes the sequence on the immediate south flank of the
deposit, and northeast-striking feldspar porphyry dykes, with southeast
dips of about LO to TO degrees, extend into the deposit from the stock.

The lowest stratigraphic unit in the mineralized sequence is the
Precambrian Dripping Springs quartzite. This formation is light grey
to brown, pbrous, and is generally thin bedded, well sorted and fine
to medium grained where observed,:but reportedly is also very coarse
and is sometimes a pebble conglomerate. The quartzite can contain
appreciable quantities of potash feldspar and is sufficiently per-
meable to be an important aquifer. Several diabase sills occur in
the Dripping Springs formation; this diabase is described below as

a separate rock unit.

Pyrite and. chalcopyrite are the main primary sulfides and occur as
disseminated mineralization, as fracture-filling mineralization in

a typical crackle breccia structure, and, in lesser amounts, within
fracture filling quartz veinlets. Pyrite represents a relatively

high proportion of the disseminated primary sulfides. The quartz
veinlets are generally about 0.2 inches thick and their frequency
increases in the proximity of feldspar porphyry intrusive. Molybdenite
tends to be concentrated along the quartz veinlets but is less abundant
than the accompanying pyrite and chalcopyrite. Secondary bornite is
not uncommon along the fractures and veinlets. Mineralization in the
Dripping Springs tends to be more strongly oxidized relative to min-
eralization in the other rock units. This condition is apparently

due to the porosity and permeability of the unit.

The Precambrian Mescal limestone conformably overlies the Dripping

Springs quartzite. The Mescal limestone is a light grey to reddish
brown or white, finegrained dolomitic limestone commonly containing

2-2
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close-spaced chert bands. Contact metamorphism of the limestone,
particularly at the diabase contact, has formed considerable amounts
of very fine garnet, epidote, tremolite, chlorite, serpentine and talc.
The limestone is considerably more fractured than the other rock types
and these fractures are commonly filled with calcite veinlets about
0.1 inch thick. Mineralization is largely confined to these very fine
fractures, and calcite veinlets. Primary sulfides are mainly very
fine-grained pyrite, chalcopyrite and minor pyrrhotite which are com-
monly accompanied by magnetite. Molybdenite-bearing quartz veinlets
occur in the limestone as in the Dripping Springs quartzite. Moder-
ately oxidized sections clearly exhibit cuprite and green copper
staining.

Precambrian diabase sills occur in both the Dripping Springs quartzite
and the Mescal limestone. The diabase is greenish grey, ophitic when
unaltered, to weakly foliated when altered. Alteration minerals in-
clude biotite, chlorite, epidote, quartz, minor potash feldspar and
varying amounts of clay. Primary sulfide mineralization consists
mainly of pyrite and chalcopyrite which is essentially confined to
the fractures of the crackle breccia structure. However, quartz
veinlets with these sulfides and molybdenite occur as in the Dripping
Springs quartzite. Oxidized portions of the diabase are slightly
limonite stained and do not clearly exhibit the contained copper
minerals, aside from occasional green copper staining.

The Cambrian Bolsa quartzite overlies the Mescal limestone, perhaps
with slight angular incomformity, and consists mainly of quartzite
interbedded with cross-bedded sandstone in the immediate vicinity of
the deposit. This formation is largely barren of mineralization.

Conformably overlying the Bolsa formation is a unit identified as the -
Santa Catalina formation which is Cambrian in age. The Santa Catalina
is very dark green to black and consists of limy shale and siltstone.
The principal constituents are quartz, montmorillonite, potash feldspar
and calcite. Some garnet, epidote and chlorite occur as alteration
products. The principal primary sulfides are chalcopyrite and pyrite
which occur as disseminated mineralization along fractures and in
quartz veinlets. The montmorillonite in the Santa Catalina contains
copper, and one analysis, performed on selectively-separated montmo-
rillonite, shows a content of 1.74 percent copper. The sulfides in
the Santa Catalina are, in general, much less oxidized relative to

the sulfides in the other rock units.

The Laramide (%) feldspar porphyry contains pale green to white pla-

gioclase phenocrysts, about 0.1 inches in diameter, in a pink, medium
to fine grained matrix of quartz and potash feldspar with accessary
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emounts of mica and chlorite. Alteration of feldspar to montmoril-
lonite, strong silicification and introduced calcite are common results
of hydrothermal alteration. Moderate to strong agrillization, probably
montmorillonitization, occurs within the proximity of strong fractures
and is possibly due to late hydrothermal alteration. The principal
primary sulfides are pyrite and chalcopyrite which mainly occur as
disseminations along.crackle breccia fractures. Quartz veinlets may

be more sbundant in the porphyry than in other host rocks. Sulfides

in the veinlets are commonly oxidized to malachite, chrysocolla and
ferruginous oxides.

Further information on the minefalogical composition of the important
host rocks, from Progress Report No. L ), are given in the table below:

Minsraloglical Analyses of Rogk MTypes,

T Mescal Dripping Oprings ~danta Catalina

Mineral Limestone Quartzite Diabase Formation Porphyry
7 Quartz o 5 L5 - 55 5 - 10 30 - 35 L5 - 50
% K-Feldspar - 35 - L5 <2. 15 - 20 20 - 25
% Plagioclase: - - 10 - 20 1-2 5 - 10
% Micas : £ 5 =10 2 -5 25 - 35 5 - 10 B—5
% Calcite 10 - 15 <1, v Ll 10 - 15 2 -5
% Amphibole 2 -5 25 5 - 15 2 ~5 =)

% Pyroxene 5 - 15 - 2 = § - =

% Chlorite 2 «5 2 -5 1-2 2 -5 2 =5
% Montmorillonite 10 - 20 - ? 10 - 20 10 - 20
% Iron Oxides* 2= 5 2 -5 2 -5 1. 2 -5
% Sulphides 2 -5 i 1 -2 - -

% Garnet 10 < 20 = - - - =
Unidentified Layered - - Moderate - -

Silicate

# Tron oxides include magnetite, hematite, ilmenite, small'amounts of goethite.

There is no distinct pattern of alteration or primary mineralization
zoning. This condition is probably due to the contrasting suscepti-
bilities of the various host rocks to hydrothermal alteration and
mineralization. :

Some generalizations can be made concerning the oxidation of primary
mineralization. The oxidation of sulfides and associated gangue de-
creases with depth, but this vertical decrease is strongly modified
by the varying ease with which oxidation takes place in each host rock
due to the contrasting lithologies. Irregular and gradational zones
of progressive oxidation are recognizable.

2-L
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Primary sulfides at depth are essentially pyrite and chalcopyrite with
minor molybdenite. The quantity of molybdenite present is largely
dependent upon the frequency of quartz veinlets. These veinlets occur
in all rock types and tend to occur with greater frequency in the prox-
imity of the feldspar porphyry contacts. Increased pyrite content is
not necessarily paralleled by an increase in chalcopyrite content;

this condition is particularly observed in the diabase and the Dripping
Springs quartzite. )

The amount of secondary sulfide mineralization increases upward upon
approaching the oxide zone from the sulfide zone. The secondary sul-
fide minerals, mainly.bornite and chalcocite, represent over half the
copper content within several feet of the oxide zone. Bornite-chalcocite
zones also extend downward, along fractures, into the pyrite-chalcopyrite
zone. : '
Mineralization, inside the oxide zone but near the contact of the sul-
fide zone, consists mainly of native copper, cuprite and usually chal-
cocite or bornite. These minerals occur in veins and disseminated.
The disseminated primary sulfides in the Dripping Springs are commonly
altered to chalcocite.

Aside from the usual copper bearing minerals mentioned above, there
are some mixtures of ferruginous oxides from highly altered diabase
and from the Dripping Springs quartzite that have been determined to
be mixtures of hematite and goethite, containing about 3.00 percent
copper.(7 The proportion of copper-bearing to barren ferrous oxides
in the deposit is not known but is expected to be small.

TECHNIQUES USED TO DELINEATE AND EVALUATE RESERVES

Surface Exploration Drilling Program

Surface drilling was initiated in 1966 under the supervision of Mr.

V. Vellet, Senior Geologist, with the assistance of Messrs. D.H.
Osborne and R. Skiles, Exploration Geologists of Newmont Exploration
Ltd. In February 1970 Messrs. Steele, Hammer, Enright and Guthrie
joined the project replacing, Messrs. Vellet, Osborne and Skiles.
Drilling within the current pit limits had been essentially completed
at the time that project personnel changed. Current project geologists
reviewed logs by previous personnel and were check-logged by Mr. Vellet
on a few current holes so as to ensure a uniformity of geologic de-
scriptions in the logs.
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The surface drill hole sampling program consists of vertical holes
drilled at 200 foot centers along a square, surveyed grid. Rotary
drill holes, referred to as 'R' series holes, were generally drilled
to the water table. These holes were subsequently deepened by core
drill holes, referred to as 'V' series holes. ©Since none of the cur-
rent project personnel were present when the rotary drilling was per-
formed, Mr. R.B. Fulton has supplied the following description of the
rotary drill hole sampling practices and procedures:

"Holes were drilled with tri-cone rotary, tungsten carbide
insert percussion and finger rotary bits, depending on
ground hardness and other drilling characteristics. Bit
sizes ranged from 5-1/2 to 4-3/h inches in diameter. Large
diameter bits were used to penetrate the alluvium section
following which 5-1/L4-inch inner diameter thin-wall butt-
welded casing was set. Once in rock all cuttings were
collected from each 5-foot advance, either in a sample
box or covered tub, by means of a close-fitting flexible
hose connected to an air cyclone. All cuttings were dry
or nearly so, and sampling was stopped when a significant
amount of water was encountered in the hole. Following
each 5-foot run, the hole was thoroughly blown, the hose
and cyclone cleaned by shaking and tapping, and the cut-
tings weighing 60-80 pounds were successively reduced by
a Jones Splitter to two or three samples of 5 to 6 pounds
each. These were bagged and marked; one sample was as-
sayed, and the remaining splits stored at the Casa Grande
warehouse."

Core holes are Nx\sizg, reduced to Bx size where necessary. The
logged core is split to obtain a 180 degree section of core for a
sample. The core samples vary in length from about 2 to 15 feet
depending on the continuity of estimated' copper grade. Core and
rotary samples were assayed at the San Manuel assay office for total
copper and a few samples have been assayed for molybdenum, silver and
gold. Oxide copper analyses are currently being performed on samples
composited for bench elevation intervals. The assay methods employed
by the San Manuel assay office are outlined in Volume II. The remain-
ing 180 degree core section is stored in 5-foot water resistant core
boxes. These boxes are stacked in core racks at Newmont Exploration
Ltd.'s Casa Grande warehouse. Rotary sample cuttings, in cloth bags
containing about 5 to 6 pounds of samples each, are also stored in
Newmont Exploration Ltd.'s Casa Grande warehouse along with the pulps
and rejects of the drill hole samples. ‘
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Reportedly, a total of 192 holes were drilled within the maximum pit
perimeter. Of these 51 are rotary holes, 16 are cored from bedrock,
and 125 rotary holes deepened by coring.

Approximately half of the holes were surveyed by Tro-Pari. Readings
are recorded at 200-foot intervals for the majority of holes and some
at 100- and 50-foot intervals. About 25 percent of the holes are
estimated to have a horizontal deflection of about 50 feet per 1000
feet of depth. The maximum horizontal deflection 1is estimated to be
on the order of 100 feet per 1000 feet of depth. Most deflections are
reported to be in the same direction as might be expected from the
interpreted prevalent north-westward dip of lithologic units. The
magnetite content of the rocks is also expected to have influenced
the deflection measurements. '

Underground Exploration Testing Program

The underground exploration consists of shaft sinking, drifting, raising
and drilling. The sampling plant operation consisted of separately pas-
sing the muck from each round through a converted aggregate plant to
obtain a sample fraction for assaying.

The objectives of the sinking, drifting and raising are to check the
reliability of surface drill hole.sampling data, drill hole spacing
and the interpreted distribution of reserve types, grades, rock types
and faults. The underground drilling program has the objectives of
further extending these tests. Other objectives of the underground
drilling, apparently completed, include: (1) a check for major faults
on the northeast side of the pit; (2) a test of the competency of rock
on the south-southwest side of the pit; and (3) a check for an inter-
preted, but not found, major fault on the west side of the pit. The
complete results of these tests are not yet available.

Underground exploration work was initiated on March 10, 1970 with the
sinking of a timbered, two-compartment (manway and skip) vertical shaft
after completing 12 feet of cemented shaft collar. The location of the
shaft at coordinates 200N, 200E was planned to provide a check on the
reliability of drill hole data from an adjacent hole. The shaft is T
by 12 feet in section and was completed at a LlLl-foot depth on May 12,
1970. The shaft station was partially cut during shaft sinking and

was completed at 1400-foot elevation by mid-May 19T0.

Crosscuts and drifts, nominally 5-1/2 by 8-1/2 feet in section, were
completed on November 1, 1970 with 2809 feet of advance. Raising was
attempted in October but was delayed to November 1970 due to production

2=T
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difficulties. Three vertical raises, timbered, untimbered and partially
timbered, and each about 200 feet high, were completed by January T,
1971. The dimensions of untimbered raise and timbered raise (measured
inside the timber) are both 5 by 6 feet. Two additional raises are
planned and will bring the total raise advance to about 950 feet. The
headings were driven on or near section lines.

Raises designed to test surface drill holes are located at coordinates
600N - 200W, ON - 200E and ON - 200W. Two otHer raises for the same
purpose are planned for 600N - LOOE and LOON - 200E. This work was
carried out using two-crew shifts per day with three men per crew.

The crews consisted of two drillers and a mucker working alternately
at two headings being driven simultaneously. Mucking was performed
with an Eimco 911 LHD having a l-cubic-yard bucket. The advance per
round of shaft, drift and raise averaged about 6 feet (6.5 tons per
foot estimated), 5 feet (5 tons per foot estimated) and 5 feet (4 tons
per foot estimated), respectively. The muck passed through a grizzly
with 9-inch spacing to a 50-cubic-foot capacity loading pocket.

Underground core drilling was started September 30, 1970 with 10,000
to 12,000 feetr planned for completion by February 28, 1971. About
7,000 feet of drilling was completed by January 7, 19T1l. Less than
500 feet of this total is Nx size core and the remainder is Bx size.
The underground drilling includes some horizontal sectional drilling
and some inclined sectional fan drilling (as on Section OE in Crosscut
600N), but consists mainly of inclined up-holes drilled off section
and at various azimuths.

Survey control of the underground openings was carried out by Harvey
W. Smith, Engineer, who plumbed the shaft and established underground
survey stations from which the advance per each round and the location
for each core drill set-up were measured.

The sampling plant consists of a converted Cedar Rapids, Junior Com-
mander, Portable Aggregate Plant, Model 442 with additions as shown
on the flow diagram in Volume II. Muck from the storage bin at the
shaft collsar is screened to minus 2-inch, the oversize is choke-fed
to a jaw crusher and rescreened to minus 2-inch. The minus 2-inch
muck is further screened to 3/b-inch, and the plus 3/L-inch oversize
is roll crushed to minus 3/b-inch and is returned to the screens.

The minus 3/L-inch undersize from the screens is sent to a drum sampler.
The slot on the drum sampler is set to obtain a cut of 5 percent, T-1/2
percent, and 10 percent fractions during shaft sinking, drifting and
raising, respectively. The respective 95, 92-1/2 or 90 percent re-
ject fractions contain an estimated 13,000 dry short tons of 0.65 to
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0.70 percent sulfide copper (oxide copper deducted) and 1320 dry short
tons of 1.13 percent oxide copper. There is no estimate of waste muck
stockpile which is to be used to back-fill the shaft.

The 5, T-1/2 or 10 percent sample fractions are fed to either or two
50-cubic-foot capacity storage bins. These bins feed muck to a roll
crusher. The relatively dry, soft muck’ from the oxide zone is roll
crushed to minus 3/16 inch (L4 mesh), but the relatively wet, hard
muck from the sulfide zone requires additional water for screening
and is roll crushed to minus 3/8-inch.

The discharge from the roll crusher is sampled to obtain a 5 percent
sample fraction using an automatic sampling arrangement similar to a
pulp distributor. The 95 percent reject fractions from the sampler
(about l-ton of muck per round) are individually piled and marked near
the plant. The 5 percent sample fraction is hand split in a Jones
Splitter to a 2-pound sample. The reject from the Jones Splitter,
about 150 to 200 pounds, is individually sealed in labled drums and
stored at Newmont's Casa Grande warehouse.

The 2-pound sample is pulverized, mixed and split in a Jones Splitter
to L-1/2-pound samples. One 1/2-pound sample fraction is analyzed for
total copper, oxide copper and occasionally molybdenum. The remaining
3-1/2-pound sample fractions are stored at Newmont's Casa Grande
warehouse.

Wet muck from the sulfide zone (from below the water table) is reported
to stick on the screens and it is general practice, therefore, to keep
the screens clean by hosing them with water. The plant was not oper-
ational during the field examination; however, the introduced water is
expected to result in some loss of fines due to spillage and leakage.
The plant was cleaned between processing each round, but a few hundred
pounds of material, not practical to remove, is reportedly left in the
equipment.

RESERVE ESTIMATE

The estimate of tons and grade within the currently proposed limits

of the Vekol Hills pit is based on both computer and manual calculations.
These calculations have been performed and up-dated during February to
December 1970 to correspond with refinements in the pit plan. On

. February 24, 1970 a manual calculation of reserves for a preliminary

pit plan was completed under the supervision of Mr. V. Vellet. New
preliminary pit limits were established by Mr. W.K. Pincock, Consultant
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for Newmont on March 10, 1970. Reserves were updated during March 10
to May 23, 1970 under the supervision of Mr. Steele to agree with the
‘new plan. °

On October 29, 1970 a computer check calculation, supervised by Mr.
Denny, was completed on the manually calculated reserves of February
1970, Pit limits were further revised by Mr. Pincock during November
1970 on the basis of estimated mining costs, the value of the contained
copper and waste stripping ratios. Mr. Pincock's November 1970 pit
plan increased the size of the proposed pit and the May 23, 1970
reserve estimate was manually updated for tonnage by Mr. Pincock;
however, no corresponding grade calculations were performed. On
December 8, 1970 a computer calculation was performed to check the
tonnage, obtained manually for Mr. Pincock's pit plan of November

1970, and to obtain grade corresponding to Mr. Pincock's tonnages.

The current reserves consist of Mr. Pincock's tonnages measured in
November 1970 and the corresponding grades obtained by computer methods
on December 8, 1970.

The procedure used to calculate the reserves in February 1970 are as
follows:

1. Drill holes were plotted on northwest sections at a scale of
1 inch to 50 feet. Tro-Pari survey results were reportedly
used to plot deflections of the holes. '

2. Geological and assay data from the drill logs and data sheets
were transferred to the plotted drill holes. This included
data on rock types; structures (faults), type of mineralization
(oxide or sulfide) and assay values (total copper; some molybdenum,
silver and gold; and very few oxide copper).

3. Hole-to-hole correlations of rock types, structures, ore types,
waste and alluvium were made. The criteria used for ore types

are:(8)

. Sulfide Ore - 0.30 percent or more total copper
and 0.25 percent or more sulfide copper

. Oxide Ore - 0.30 percent or more oxide copper and
N less than 0.25 percent sulfide copper

. Waste Rock - less than 0.30 percent total copper
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Areas -of sulfide or oxide ore are reportedly delineated

as such based on visual estimates of the copper minerals noted

in the drill logs. Spot checks of logs revealed that the pres-
ence of the various copper minerals are noted, but no estimate

of percent content is shown.

4. Oxide copper assays, for samples composited at bench intervals, .
are currently being obtained and are posted on the sections as
they become available.

5. Northeast sections were constructed as in Items 1. through L.
above, and differences in the hole to hole correlations between
the northwest and northeast sections were resolved.

6. The correlated data, showing the boundaries of the reserve types,
were transferred to bench plans at a scale of 1 inch to 200 feet.

T.' Reserve measurements were made on the northwest set of sections.
The interpreted boundaries of the reserve types were used as a
basis for determining the quantity of waste rock and type of
reserves on the 50-foot benches within a preliminary pit limit
shown on the sections. However, the locations of the reserve
type boundaries that were measured on the bench medians were
not the same as the locations of the boundaries already inter-
preted in Item 3. above.

Vertical cutoff lines, based on further geological interpretation
and/or to facilitate measurement of reserve categories, were es-
tablished at or near each boundary intercept of the bench median.
The horizontal intervals between these vertical cutoff lines were
taken as the measure of the quantity of each reserve type along
the section of a given bench. The horizontal intervals of the
reserve types between the cutoff lines were measured and their
locations were transferred to the 1 inch to 200 feet bench plans.
Each of these measurements was also tabulated by section number,
bench elevation and reserve type.

8. Grades were obtained for each horizontal interval of the bench
between the cutoff lines by first averaging, for each drill hole,
a set of sample assays corresponding to the bench interval.
These drill hole bench interval grades were next used to obtain
the grade of each horizontal bench interval of a given reserve
type, usually by calculating an area-weighted average of the
bench interval grades between respective cutoff lines.
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However, further geological interpretation was often used to
select, project and weight the bench interval grades when
determining the average grade of the reserve type between

cutoff lines. Bench interval grades from the outside of the
pertinent bench and cutoff lines were, therefore, averaged with
bench interval grades for a reserve type between cufoff lines;
some bench interval grades were consequently used more than once
during reserve calculations.

9. The cutoff lines were used to establish polygon areas of waste
and reserve types on each bench plan. The areas of the polygons
were determined and the corresponding volume of the reserve type
was calculated using the bench height, and was converted to tons
using the following tonnage factors for dry, in-place, short tons:

Volume
Type (cu.ft./ton)
Sulfide Ore 12.0
Oxide Ore 12.5
Waste Rock 12,5
Alluvium 14.9

These tonnage factors are based on the results ?f specific gravity
measurements taken on composites of drill core. 9)

10. The tonnages of the reserve types for each bench level are tabu-
lated and totaled on Newmont's reserve record sheets.

11. Grades, corresponding to the length, area volume and tonnage
measurements described above, were calculated using length,
area, volume, and tonnage weighted grades respectively.

The estimate of reserves in the sulfide category, resulting from the
February 1970 calculation, is 89,710,000 dry short tons in place, at
0.560 percent total copper. This does not include dilution. A com-
puter check of this estimate was completed on October 29, 1970. Input
on the computer method consisted of the drill hole data, the February
1970 pit limits, and the geologically interpreted outlines of the
reserve types for each bench. The October 29, 1970 computer-calculated
reserves are 89,572,000 dry short tons in place, at 0.56L4 percent total
copper without dilution.(10)

2-12

The Ralph M. Parsons Company / Parsons-Jurden Corporation
Los Angeles / Engineers » Constructors /| New York



ARY

b/ o

The manual reserve estimates, calculated during March 10 to May 23 and
during November 1970, are reported in terms of undiluted tons and grade
for each bench and in terms of diluted tons and grade for each year of
production, respective to the proposal plan. 13

ASSESSMENT OF TECHNIQUES USED TO DELINEATE AND EVALUATE RESERVES

Assessment of the Reliability of Drill-Sampling Data

The reliability of the surface drill hole data can be assessed by
comparing the sample results from the drill holes with the sample
results from the underground headings. This assessment is based on
the assumption that the sampled headings are representative of a block
of mineralized ground that is within 50 feet of the centerline of the
headings, both vertically and laterally. This test block is essentially
a 100-root wide portion of the 1350 and 1400 benches that is centered
on the section lines followed by the underground workings. Two re-
serve estimates were made for this block. One estimate is based on
the sample data from surface drill holes and the other estimate is
based on the sample data from the underground headings.

The drill hole indicated grade of the reserves in the tested block is
determined from the grade of drill hole intercepts of the block. About
one-third 'of the footage of these intercepts are from rotary holes and
the remainder is from core holes. The grade of each drill intercept
of the block is taken as the total copper grade value shown on the
plans of the 1350 and 1400 bench drill hole intercepts.(lh) The part
of the test block that falls within the waste boundary as shown on

the bench plans,(lh) are accepted as waste in this Study. Each drill
intercept grade is given a volume of influence extending within the
test block to a vertical plane midway between holes, but within the
ore outlines.

The average grade of the drill indicated reserves in the block is
obtained by weighting the grade of each part of the block by the
respective volumes of these parts. The drill indicated volume and
grade for reserves within the block, calculated by the above method,
is 21,242,350 cubic feet at 0.542 percent total copper. The reserves
in the tested block, as well as all reserves on the 1350 and 1400
benches, are all classed as sulfide reserves. 15

The sample results from the underground headings, as shown on the
sample assay plan(l6) of the headings on the 1400 level, are also
used to obtain a volume and an average grade for the plus 0.30 per-
cent total copper reserves of the tested block. The waste portions
of the block are between 80 and 365 feet long and correspond well
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with the locations of waste sections as shown on the bench plans.(17)
The grade for each part of the block is obtained by weighting each
sample grade by the sample length. The average grade for the block

is obtained by weighting each part of the block by the volume of the
respective parts. The volume and grade of reserves above 0.30 percent
total copper in the block as obtained using the above method on sample
data from the underground heading, is 21,529,000 cubic feet at 0.563
percent total copper. These reserves in the tested block, as outlined
by the sample results from underground headings, include significant
qualities of non-sulfide reserves to be discussed below; however, the
two reserve estimates of plus 0.30 percent total copper material, in-
dicated by both sample data from the drill holes and sample data from
underground heading, can be compared on a volume basis.

The volume of reserves estimated for the tested block using surface
drill hole data is 1.33 percent low if the estimated reserve volume,
obtained by using sample data from underground headings, is assumed

to be truly representative of the same block. The reserve grade cor-
responding to the drill hole indicated reserve volume is also low by
3.73 percent if the reserve grade, indicated by sample data from the
underground heading, is also assumed to be truly representative of the
tested block.

Significant quantities of non-sulfide reserves have been outlined in
the tested block using sample data from the underground headings.
The drill indicated reserves for the tested block, and all reserves
on the 1350 and 1400 benche? are, however, classified as sulfide
reserves on the bggch plans 1T) and in Pincock's tabulation of bench
level reserves.(l The quality of the drill indicated reserves in
the tested block can be assessed if the sample data from the under-
ground heading is assumed to be truly representative of this block.
For the purpose of this assessment the reserves are further defined
without changing basic criteria currently used to define the reserves.(la)
The reserves in the test block are classified as folldws:

l.a. Sulfide reserves are defined as containing over 0.30 percent
total copper and 0.25 percent or more sulfide copper only when
the oxide copper content does not exceed 10 percent of the
total copper content.

1.b. Oxide-rich sulfide reserves are defined as sulfide reserves
with an oxide copper content exceeding 10 percent of the total
copper content.
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Note: The following sentence should be added to the paragraph
immediately following Item 4 on Page 2-16:

The bulk sample taken from the 1400 level is not representative as
regards the sulfide-oxide ore ratios in this deposit. For explana-
tion see statement in Conclusions on Page 2-19a.
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2. Oxide reserves are not defined further and consist of 0.30 per-
cent or more oxide copper and less than 0.25 percent sulfide
copper.

3 A marginal reserve category is added for material containing
0.30 to 0.55 percent total copper, but less than 0.30 percent
oxide copper and less than 0.25 percent sulfide copper.

L, Waste rock is not defined further and consists of less than
0.30 percent total copper.

The parts of the block, defined by these criteria, were kept to a

minimum volume of 500,000 cubic feet.

The quantity and grade of each of the reserve types within the test
block, determined by the methods described above and using sample
data from the underground heading, are as follows:

l.a. Sulfide reserves are 10,397,000 cubic feet at 0.58k4 percent
total copper and .0LL percent oxide copper. s

1.b. Oxide-rich sulfide reserves are 6,657,000 cubic feet at 0.606
percent copper and 0.103 percent oxide copper.

24 Oxide reserves are 3,005,000 cubic feet at 0.482 percent total
copper and 0.329 percent oxide copper.

3 Marginal reserves are 1,470,000 cubic feet at 0.387 percent
total copper and 0.234 percent oxide copper.

b, The waste volume is 6,335,000 cubic feet.

Reserves of plus 0.30 percent total copper within the tested block
are currently shown as sulfide reserves on Newmont's bench plans(l9)
and in Mr. Pincock's tabulation of reserves 20 ; however, the sample
data from the underground headings indicate that on a volume basis
these reserves actually consist of 4L8.3 percent sulfide reserves,
30.9 percent oxide-rich sulfide reserves, 14.0 percent oxide re-
serves, and 6.8 percent marginal reserves.

Evaluation of Rotary Drill Hole Sample Data

A number of core holes were drilled about 5 feet away from previously
drilled rotary holes and provide an opportunity to check the reliability
of rotary drill hole samples. The core holes were drilled in February
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1970 and the drill hole sample assays for corresponding sample intervals
from the core and rotary holes are reported on pages 15 t?ro3gh 17 of
Newmont's Progress Report No. 2 of metallurgical testing. 21)" mvo

core holes, DR-9A and DR-201A, are respectively adjacent to rotary

holes R-9 and R-201. Together these drill holes provide sample data

for nine corresponding pairs of core and rotary sampled intervals.

The nine corresponding intervals represent a check sampled drill hole
distance totaling 386 feet and include 177 feet of diabase, 110 feet
of shale, 51 feet of quartzite, and 48 feet of limestone. The nine
rotary sampled intervals all have lower oxide copper assay values
than the corresponding core sample intervals, and eight of the nine
rotary sampled intervals have lower total copper assay values than
the corresponding core sample intervals. The weighted averages of
total copper assay values for core and rotary samples are 0.382 and
0.258 percent total copper, respectively, and the weighted averages
of oxide copper assay values for core and rotary samples are 0.121
and 0.060 percent oxide copper, respectively. The total copper assay
and the oxide copper assay for rotary samples are 67.5 percent low and
49.6 percent low, respectively, assuming that the core sample assay
values represent 100 percent of the total and oxide copper in the
mineralized ground drilled by the rotary holes.

Assessments of Techniques Used to Measure Reserves

The northwest-striking vertical section 200E was selected by Parsons-
Jurden for a check of the methods of manual ore reserve calculations
used by Newmont. This section passes close to the center of the pro-
posed pit and the shaft. The main heading on the 1400 foot elevation
are also located along the 200E section.

The records used by Parsons-Jurden in this check are a 1 inch to 50
foot scale blue-line print of section 200E and reserve tabulation
sheets provided by Newmont. The information shown on the sections
includes the location of drill holes with their indicated deflections,
drill hole sample intervals with the assay values for total copper plus
s few for oxide copper and molybdenum, the calculated bench interval
average of total copper assay values for each drill hole, interpreted
boundaries of rock types and reserve types dated February 1970, vertical
cutoff lines, and a pit profile dated February 1970. The reserve tabu-
lation sheets are dated February 1970 and list the measured and cal-
culated quantities and grades of sulfide ‘reserves, oxide reserves and
waste and alluvium for each section and bench.
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The procedures used by Parsons-Jurden to check the reserve measurements
are essentially the same as used by Newmont. The outlines of reserve
types established by Newmont on the basis of geological interpretation
were accepted by Parsons-Jurden; however, the location of vertical
cutoff lines established by Parsons-Jurden varied slightly from those
established by Newmont. The check measurement of reserves made by .
Parsons-Jurden on section 200E are restricted to linear feet of each
reserve type due to the method of reserve measurements. The Parsons-
Jurden measurement of each reserve type and the corresponding grades
are listed below with the measurement and grades shown on Newmont's
data sheets for section 200E.

Linear Feet and Percent Total Copper

(measured in Section 200E)

Newmont P-J

Sulfide Reserves 16,724 ft. at 0.631% 16,608 ft. at 0.637%

Oxide Reserves 3,603 ft. at 0.621% 3,900 ft. at 0.600%
Total Reserves 20,327 ft. at 0.6<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>