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i JULIAN DEPOSIT

INTRODUCTION

- Y - W s g kel W R R

The exploration work accomplished to date on the Julian deposit

-l m - o orem — R e o sl

serves merely to indicate the general nature and size of the deposit. It
does not permit classification of the deposit as a proven ore body consis-

ting of a specific amount of ore at a known location with demonstrated metal-

al —— el - . —wt P . W -

lurgical characteristics. More geologic, engineering, and mwetallurgical
test evidence must be gathered, on a sample scale appropriate with the
size of the deposit, before conclusions valid fpr mining and concentration
plant design purposes can be made.

The physical nature of the deposit will present several operationzl
problems, some of these are presently recognized, others will probably be

discovered., The developmeni work plan herein presented should provide

——— = o P - . el - - -

*the means of gathering the evidence needed to examine these problems, anc
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; alse to accomplish some items useful fcr mine development.

BACKGROUND

The Carol and Wabush operations have gone through the explor-

ation and development stages; they are currently in the process of refining

techniques and expanding production capacity. .2 review of their experiences
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will be of value in considering the Julian development.
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CAROL DEVELOPMENT

The Iron ore Company of Cinada has always emphasized obtain-
ing as much 1nformation about their deposits as reasonably possible; they
telieve in thorough geclogic examinations and drill hnle programs. Their
exploration stage drill holes were at 400 foot intervals on lines 1609 feet
apart. For development stage purposes, they usea ZQO foot intervals on
lines 400 feet apart; with every third hole extending beiow the bottom of
the intended pit to the bottom of the Smallwood deposit.

The Smallwood ore consists of non-friable, guartz-specular
herntatite-magnetite and accessory minerals in variable proportions. The
unleached nature of the deposit permitted nearly complete core recovery
and the core was used for grindability and concentration tests. Treir
sample-reserve iigure is reported to be one 10 foot sample for each 33, 000
tons of ore.

They adopted the strategy of conducting a minimal piloi plant
operation, sufficient only to identiiy, solve and relate metallurgical
behavicr to the closely explored deposit, and confirmed by continuous oper-
ation on representative materials. The plant was a roughly built, tempo-
rary facility which treated about 50, 900 tons of test pit material and about
13,000 tons of material from an adit driven into the Smallwocoa deposit.
The 2000 foot long, 9 x 7 foot adit was driven in 10 toot rounds, with the

approximately 03 tons of material from each round treated in sequence by
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I - tire plant. Results ware correlated with geology and driil hole samples.

These ingestigations were the basis of their concentrating plant design.
Tne Carol plant was designed and built to handle ore from the

Smallwood deposit, and upon commencement of operations there were no

serious problems or abnormal situations of serious consequence. However,

high magnetite content ore became a problem because of its slow grinding

i

;

a characteristics, and since commencement of the pellét plant, magnetite

I variability has been a constant problem due to its effect on the heat balance
of the pelletizing furnaces. They have installed additional materials hand-

I ling facilities to help overcome the problem, but, as it originates in the

l mine, there is no real solution available within the framework of the exis-

ting plants.

l § Sophisticated grading-mining sequence procedures based upon
l 11,250 ton units {50 x 50 x 45 ft.) are unable to satisfactorily blend the ore.
I i The principal reason is that the metallurgical variation exists on a scale

E smaller than is measured, znd that it is partly related to the structure of
the deposit. The structural geometry is variable, however, and is usually
different from the geometry of mining block units, thus leading to incorrect
; estimates. Sophisticated statistical techniques invelving trend (directional)

, factor analyses have so far failed to satisfactorily relate magnetite content

accurately as would be expected from their closely spaced sample data.

l } to ary measurable feature or even describe the character of the body as
' Another problem has arisen because they are now processing
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significant amounts of ore taken from the Carol East deposit whereas the
plant was designed for Smallwood Mine ore. Carol East ore is appreciably

hardcer. with the result that milling rates are reduced,
WABUSH DEVELOPMENT

The nature of the Wabush deposit presented a situation to Pickands
Mather that was somewhat different than faced by I. O.C. The extensive
cover of thin overburden inhibited geologic investigations and the leached
and oxidized nature of the ore hindered diamond drilling. For these reas-

oneg

-

and prcbably others related to company policy, Pickands Mather

emphasized lcng term pilot pla.ﬁt investigations supplemented by a drilling
program suiiicient only to demonstrate res e::res in a bulk sense.
Their drilling program consisted of a combination of diamond
drill holes (poor recovery), and short down the hole percussion-air holes
(complete recovery but no core). The pattern was cne hole at each corner
of a 1000 foot square, plus one hole in the center of the square. Their geo-
logic information is severely limited and they depend largely upon blast hole
sample information fcr grade contrel purposes. Magnetite is not a problem
because so little exists, but manganese distribution and zones of highly oxid-
‘ ized, poor recovery, material do present operalion problems.
They built a large pilot plant rated at about 600 tons per day; it

contained full scale equipment, They investigated many different types of

processing and materials handling equipment. Piant fieed was acquired
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from numerous pits located in varicus parts of the Wabush deposit., Inves-
tigations continued until they had collected suificient data to insure the Pro-
per operation of a sophisticated metzilurgical process capable of producing
high iron - low silica concentrates in order to compensate for the nearly 2%
manganese in the ore that largely remains in the concentrate. They pro-
duced over 200,000 tons of concentrate from the pilot plant. This was sold
and helped pay for the pilot plant costs.

Some operational performance figures are available which pro-
vide measures of general performance., These measures are summarized
in the {ollowing section as they__provide an indication of the performance that

could be expected of the Julian operation. Because all deposits in the

Wabush Lake district are neterogeneocus by nature, average figures are

il

meaningless unless the variation from the average is also given.

The average grade of the Wabush 2cposit is reported to be 36. 48%
iron from their 30 year estimate, (April 1966 tax submission). They
currenlly take about 75% of their ore from the west pit, and 25% from the

east pit. It is the intention to blend the ore in their storage facilities to

make a feed averaging 38% iron to yield a 40% weight recovery, (Skillings,

Sept. 23, 1967).

N .

The {igures given in the tax submission for the 17-month period,

January 1965 to May 19606, indicate that the crudc has averaged 35, 92t

1.535% iron. The monthly variations, expressed in percent of the 35,92

7
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arerage, are:
Average variation from average 4.27%
Maximum variation from average 7.29%
Maximum month-to-month variation 12.72%
Average month-to-month varistion 5.02%

These are large variations, especially for such large sized units as

monthly tonnages.

Mill product performance figures for the 6 month period

ph—y

January-June 177, are as follows:

Target Actual, with Monthly Variation
Concentrates
| 7, Fe 66. 10 65.85 T .22 (variation . 33%)
o, SiOZ 2. 40 2.27 T .046 (variation 2.03%)
% Mn 1. 60 1.95 + .21 (variation 10.77%)
Peliets
_____‘;/'O_-Fe 65. 80 65 66 T .11 (variation .17%)
% 510, 2.90 2.92 t .09 (variation 3.08%)
o Mn 1 60 1.81 £ .12 (variaticn 6. 53%)

The figures are based upon a production of about 400, 090 tons of
pellets per month, or about 1 million tons of ore. They show that the grade
of the ore was lower than expected for seventeen months. Also that a higher
than anticipated manganese content has kept the grade of the products slightly
below target grade for six months in 1967 in spite of a lower than target
silica content. Performance variations range up to nearly 14%, and even
in the pellet operation at the end of the process, variations range up to 6.6%
average and reach 10-15% in a month-to-month comparison.

Weekly variations for the three months (13 weeks) period
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June 29 - September 27, 1967, are shown below. They are presented
only for the crude and concentration steps through the spirals, as these
steps are comparable with the Julian operation. Var‘ations are shown

in "%' of the base average.

=

Weekly Variations - Wabush - Three Month Perioa

' Tons Milled (--------c-"n-w~- SPiralSe--ececccmme e )

250, 000 Ton Crude Weight wWt. R/ Conc, Conc.

Tar get Iron Rec. Iron Ratio Iron Mn

Base Average 263, 368 35. 327 39.52 \ 1.115 é_3.7l L 1.55
Ave, Var'n 17, 46% T3.02% 14.89% ZI3.26% S LT76%  -4.77%

- Max., Var'n 63. 4% 5.24% 11. 84% 5.92% 1.989% 9.03
. Max. Wk-Wk. Var. 69. 7% 9. 28% 16. 45% 5.28%* 1.67% 13.55%
1 6%,

Tiine Beyond Av.Var. 31% 54% 38% 31% 389, 467,

Time Wk-Wk Var. s . o

: 427

Av. Wk-Wk. Var. 2 5% 38% 38% 50% 42% A

Time Wk-Wk Var., 55 54%, 38% 42% 429 427,

Av. Var.

als

* excludes one week of unspecified plant trouble,

These variations in weekly plant behavior; of up to 16.5% in
week to week weight recovery, and operating beyond average variation
from 25 to 50% of the time; occur AFTER the crushed ore has been blended
by mixing 25% new feed with 75% recirculating load, and AFTXR the mixing
inherent in normally rand~— truck delivery of ore from about 5 or b oper-
ating shovels on three or four of the {ive benches available in two diffevent

pits. When this scale of variation appears on a weexly 263,000 ton scale,

' . Av.Wk-Wk,Var. 17.5% 3. 11% 6.3%  2.82% -65% 5
i
B

(. Pl N O
AU— - —— e —_——————— ——— - - - :‘Jrzf?atﬁdu(/‘izfaé'ra-!mﬂhf




SCANNED IMAGE

- .
L]
-

oy e - o e o e - ST e R S . Y et - —  ~fm [ By ey ﬁmw ey e— PE— iy il Al—

|
|

after blending, and after operation of their grade ccontrol system, one won-
ders what the variations in the deposit itself are?

The figures available provide measurements of heterogenity only
at the weekly scale of about 263,000 tons. At a factor of 11 cubic feet per
ton, this repres»nts a bench length of about 300 feet of their 40 x 80 lifts,
or roughly about 130 feet from each of six shovels.

It all six shovels were excavating essentially identical material
one week and different material the following week, resulting in a week to
week variation; then the scale of heterogenity would appear to be about
130 feet. To use the 16.5% maximum week to week weight recovery vari-
ation as a hypothetical example, the six 130 foot units of ore may have pro-

duced material that averaged 8% low weight recovery one weel:, and the

ery. Under normal circumstances, one would expect that about half of the
shovels were 1n normal {zero variation) ore; then the other half of the
shovels were producing 16% high recovery ore one week (to blend to 8%
high), and they were in 17% low recovery ore the next week, (831% low for
the weex). This situation would result in a change from one week to
another ot 16-%% variation, and it was derived from the fact that the differ-
erce in weight recovery between six of the twelve 130 foot mined units was
33 percent of the average weight recovery.

The example above is extreme, but the data do indicate that

oo .
ey el e —r — e A - - — - - e Y S — — Ay . r— — o —_—— - '_- {— r-l"
- T T ) o nexdar g el ry L i S -

' next week six different ore units produced ore that averaged 8%% high recov-
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weight recovery varies through a 10% average variaicion range for about
00% of the operating time, and is in the 10-33% variation range for about
40% «f the time., Most of tnis variation must originate in the deposil itself
and on such a large scale that even with their blending facilities and pro-
cedures Wabush 1s unable to remove these variations in production units
measurable in the 200, 000 plus ton range. These variations have to be
accormmodated in the mill by adjusting the flow rates lof thé materiat hand-
ling and processing equipment, BUT this is just the sort of thing to be

avoided as much as possible for a smooth and efficiently operating mill.

THE JULIAN DEVELOPMENT PROBLEM

Metallurgical heterogeneity of an unchangeable geclogic origin
has been a constant and serious operating problem at the Carol, Wabush
and Jeannine plants. Interdependent operating facilities built to handle
metallurgical averages cannot operate properly when the averages are
made meaningless because of the large variations in the performance
characteristics for the materials processed. The variations are known
to exceed 30% over a period of a week, and undoubtedly are much larger
for shorter periods.

The opportunity exists in the deveioprment of the Julian deposit
to benefit from the experience ot the Carol and Wabush plants and to con-

struct the best plant in the district., The development offers a challenge

o -l - - p
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; to ;metallurgical designers to provide operational control systems that wil!
advquately insure steady state plant operations while processing large
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a

; tonnages of materials which are characterized by large scale metallurgic=;
:

|

]

variability.

The problems facing the Julian development are, to a degree,
a combiration of some of the factors wh ich iniluenced the type of develop-
ment work undertaken at Carol ani Wabush. The fundam;&ntal objective
ct Julian is to prove the existence of a large ore reserve and to quancitat-
ively determine the metallurgical characteristics ot this reserve. As the
most accessible reserve at Julian exists at depth, decn drilling is a neces-

sity and, although Julian ore is similar to the Wabush ore, direct compar-

gations are therefore needed for plant design requirements.

a Y o emgehw om W
M vk,

These objectives can be reached through a development programn

designed to determine the relationships between the geology and the metal-

. —y it e . A vl ot — T - -
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lurgy oif the deposit. The geology can be investigated only by drilling. The

amount of sample protuced will be incomplete and inadequate for metaliur-

P o, ~ . T e

gical purposes, however, such tests as can be made will nrovide a2 useful

measure of the geologicz-metallurgical relationships in a qualitative sense.

The range of metallurgical behavior can be determnined by pilot planf inves-

Al Sl Wernt il

tigations on bulk 1aaterial representing all types of material in the deposit.

A model of bulk geologic-metallurgical relaticnships can then b2 formulated.

- — L e " g . —

' -: ative metallurgical assumptions are not yet justified; pilot plant investi-
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This will suggest a flow s’i=tr and eguipment set up whose ability to
handle the heterogeneous cre can be tested and refined while operating
on a large bulk sample which is as representative of th.e deposit as it is
practical to obtain. The expected pilot plant confirmation ot the geologic-
metallurgical model should provide sufficient information and confidence
in the deposit to proceed witn full s~3zle plant desizn. Appropriate corr-
ections to the drill hole data should be able tuv provide a general picture
of the distribution of metallurgical variability that will be reasonably use-

ful for long term mine development planning, but most short term grade

control data wi'l itave to be acquired from blast hole samples.
DEVELOPMENT PROPOSALS

The following proposals are offered as suggestions worthy of
serious consideration as Julian Jdevelcpment work projects. They should
provide the informatiun about the deposit needed to proceed with final dev-
elopment design and construction programs. The enclosed illustrations
portray the nature of the proposals.

1. Stripping: It is felt that the deposit should be immediately

e 2

stripped of its overburden down to at least elevation 1800. Mechanical

rermoveal is probably the best procedure so that the material can be used
for road and dike construction purposes on both sides of the deposi* in

the east and/or west extensions. Drillire of these extensions shonuld be

“
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done first so that the dikes can be placed in the proper place.

The trench stripping project of 1362 showed the nature of the
geologic variability of the iron formation. Once the deposit is stripped,

a fine detail geologic map of the deposit can be made. This would provide

a sound two dimensional basis for the geologic investigations at depth as
well as provide accurate evidence of the surficial configurations of the
deposit for mining operations. Assuming that the pres ent geologic map
is reasonably correct, the post strippirg geologic map might look about as

shown, but with much more detail and with direct measurements of the

scale of ceologic variations.

This stripping has to be accomplished sometime; it would be
best to do it first in order tc permit other projiects to be started and the
earlier the better so as to permit the rain to wash the exposures clean.
It is estimated that about one half million cubic yards of overburden needs

to be removed from the area shown, assuming an average depth of 13 feer

of material removed. The overburden could be monitered but the problem

would arise of keeping the material from depositing on the extensions of
the deposit where it would only have to be moved again.

2. Drill Holes: The deposit must be drilled with a hole spac-
ing sufficient to reasonably demonstrate its internal geology and m a large
enougn volume that reserves in the order of aoout 400 million tons can be

considered as proven with a comifortable margin of additional indicated

reserves,

e . il
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Holes 500 feet apart along 100U foot grid lines is the minimum
spacing sufficient to satisfy the requirements 1if the deposit has been stripped,
if not, then many moure holes would be required to provide a reliable three
dimensional geologic model.

Most of the holes should be drilled to the bottom of the deposit
or at least near the arbitarily selected 1200 foot elevation reserve cut-off.
Tweniy-nine holes, totalling about 15,000 feet and distributed between 7000
E and 13,000 E as shown, should provide much o1 the info.mation required.

’_ A few additional holes might be needed for loca! corfirmation of interpreta-

tion, and probably up to a dozen holes will be needed in the lakeward exten-
s$10ns.
it is realized that the iron formation is mnst difficult to drill,

that it will be expensive and vlow. and that core recovery will be at besi

only fair in the leached material. Large core sizes, mud drilling and wire
' line techniques will have to be used in order & provide the most meaning il
results. There is no other way of directly demonstrating bulk, determin-
ing the geology, and providing an indication of metallurgical characteristics.

A gravity survey could demonstrate bulk, proﬁde useful infor-

mation for planning the drilling prograrn, and for geological interpretation.

:. It is suggested that the gravity survey be done early; {inal interpretation

could be deferred until the drill program has been completed.

- —E W # = -

3. Surface Samples: A project of obtaining a metallurgical
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map of the deposit should be started after stripping. The purpose woulc
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be to determine the values of the metallurgical parameters across the
depusit and relate these to the geology. The samples should be small

, bulk samples of a few tons each; they could be crushed in the pilot plant
and appropriate test work conducted on a representative fraction to providc

measures of grade, grindability, weight recovery, etc

The samples would be obtained from small pits located every

i p— g — ol A —-

100 feet along lines 250 feet apart across the stripped portion of the deposir.
It is estimated tnat about 320 samples shouid be suifficient to permit reas-

onably reliable maps of grade, recovery, etc. to be made, but in any case

. g rm TEEE = s e - S s - T b TR sl el o - -

L

the project shoulc be continued until the pit density is sufficient to provids

meaningful results. A hypothetical recovery map is shown in which the

- E— - iy

recovery variation distribution is closely related to the geology. From
such maps, average values, variations, etc. can be calculated for any
selected volume of ore for design and operational purpor zs.

The datz will of course be only representative, for il will be

—em s — - EE— e yr—— A S el S SE— . L S e — - b — e

based upon sample areas of about 1/10th of one percent of the area of
influence of each sample., The metallurgical distribufiion pattern should
|
E be reasonably correct, however, and the map values could be corrected
1 on the basis of operating experience as needed. Map values could also
be projected geologically downwards as mining progresses, and with the
revisions dictated by experience they would be useiful for planning mining

sequences.
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4. Bulk Samples: Sites for tiie procurement of large bulk
samples for pilot plant runs can be intelligently selected with the infor-
mation available from the surface sample project. It is suggested that
each pit be chosen to supply ores which are metallurgically different so
as to provide a separate determination of the operational behavior of each
type of material present. The idea is to determine the range of metal-
lurgical variation; there need be no attempt to balance these samples,
likely several hundred tons each, to represent the deposit's average.
Possible bulk sample locations are shown on the metallurgical ro2zp where
it will be notea that cven twenty pits are obviously insufficient to provide
samples representative of the deposit as a whole, even with the aid of the
metallurgical map.

A model estimate of bulk metallurgical behavior can be made
from this determination of metallurgical variation when considered in
terms of the metallurgical sample snaps. Pilot plant facilities could be
set up for a large tonnage test which would be expected to confirm the
model and afford ample opportunity for reiinements and a general test of

the plant's ability to cope with sudden metallurgical variations.

5. Adit: It 1s proposed that an adit be driven through the

deposit for two important reasons: (1} to provide the bulk material
for the confirmatory pilot plant run; and (2) to drain the water cut of

the deposit.
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All metallurgical sample results previous to this were based
upon surface samples, and theough it is unlikely, it is also possible that
ore at depth may be significantly different from surficial ore material.
Regardless of whether this is the situation or not, the pilot plant run shouic
treat, in sequential order so as to test the plant's ability to handle sudden
variations, all material encountered from one side of the deposit to the
other in orxder to be truly representative. A continuous cross deposit
sample, either at surface or underground, 1s needed for the pilot plant run.

It is suggested that the adit be driven {rum a point about 300 feet
west of the camp towards the northwest, and passing through Hole 2, untii
the northwest quartzite footwall is encountered. The length of the adit
would be approximately the same regardless of what its starting elevation
was in the r.nge of elevation 1750 to 13825; namely about 20600 feet long.
As an adit as low as possible will drain the most water, it is suggested
that thhe adit be driven at elevation 1750 from an open cut in the overburden
near the road. This adit would likely encounter about 3-400 feet of quart-
zite, then about 2200 feet of 1ron formation.

A 9 x 7 foot adit should yield about 53 tons of material per ten
feet of length, assuming 12 cubic feet per ton. This would produce a min-
imum of 12,000 tons of ore material truly representative of the deposit,
with the exception that the broken ore size is tikely to be smaller than ore

broken from open pit faces. Crushing requirements can be based upon
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the bulk surface sample pits.,

L

§ The adit should perform the important function of draining

water from the deposit in addition to providing material for the pilot plant

run. (One might consider this as unimportant at first thought, but prelim-

A Lpwm s e e o R - R T

inary calculations indicate otherwise. The deposit is known to be porous

[ S

and permeable; the degree is not known but is is reasonable to assuvme
that the rock contains at least 15% void space, or about 2 cubic feet per

ton. This space, when filled with water, means about 129 pounds of
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water per ton or ore, or about 5% by weight. If about 3/4 of this water

| drains away, then atout 4% of the net weight does not have to be handled.

If the drainage cone has a slope of about 7 to 1, and is an aver-

{}f age of 100 feet deep across the deposit centered over the adit, this involves

I’ in excess of 13 million tons of wet ore, 4% of which is approximately 525, 0GO
tons of water. The ccst of mining this weight, calculated at the estimated

mining cost of 42 cents per ton, amounts to approximately $220,000., This

- ey R Ry —a T —

is the same cost as driving an adit 2600 feet at $85.00 per foot, thus any
5 increase in the water content or decrease in the adit costs should result

in a net dollar saving, and in any case, the pilot plant feed material has

ol = B = e L . - = —

been provided free. If the adit is not driven, perhaps up to $100,000
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might be spent acquiring the bulk sample irom a surface trench and the

$220,000 would only be spent in the next few years needlessly hauling

water.
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The existence of an elevated water table can easily be confirmed
during the drilling program. A check on the behavior cf the water table
upon draining into the adit will provide valuable information regarding the
hydraulic nature of the deposit for coansideraiion of the lakeward extensions

sifuation,

b. Mining Scheme: The selection of bench elevations and general

mining plan layout will have to be determined after the geologic and metal-

lurgical inv.=tigations are completed. The suggested mining plan enclosed

indicates 50 foot benc. @2s at elevations 1900, 1950, 180C, and 1750, with

N S U A I A O e

suggested roadways at 5% grale, The 100 foot wide units trending north-
west are intended to dramatize the fact that the faces should trend norrn-
westward across the geology-metallurgy ot "he deposit so as to reduce
variability. Benches trending parallel with the y<clogy are nart of the
problems at Wabush ana Carol.

Concideration of this scheme in terms of 15 mil.ion ton one
year ore supply units, indicates that the first year's productio.' would
come 45% from all of the 1950 bench and 55% from the 1850 bench; year?2
- 65% from 1850, 35% from 1800; year 3 - entirely from 1800; vyeur 4

35% from 1855, 65% from 1750; vyear 5 - entirzly from the 1750 benc. .
s suming that all yearly operations were discributed horizontally.

This analysis indicates that the s*.ipping program will have to

be resumed at least in the third year in order to expose the ends of the
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1750 bench and that waste rock in tne south footwall will be encountered

in the second year.

| DEVELOPMENT PROGRAM

The proposals just described are intended to provide the means

| of gathering most of the data about the deposit that is needed to begin plant

design. The concept involves three procedures.

. 1. Measurement of the geology of the aeposit to the

extent that the internal distribution of the various
| major : taled geologic units can be reasonably

| predicted in a volume sufficient to prove a 30-year

L

rescrve,

2. Measurement of the metallurgical parameters aad

their variations, and the development of a metal-
lurgical model of the deposit based upon the indi-

| cated relationships between the geology and

metallurgy.

L

Confirmation and refinement of the model by the
continued treatment of a bulk sample as represen-

tative oi the deposit as it is possible o cbtain,

The first two procedures, proposals 2-4, involve samples of

the deposit in the order of one per 1600 at the best. It is impossible to

3 estimate beforehand how well such sample data will represent the deposit.
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The third procecdure, proposal 5, and part of 4, if desired,
involves actual pilot plant operations on a representative bulk sample as
a test of the metalijurgical model and of the plant's ability to cope with
i rapid metallurgical variations. The plant should be operated until metal-
lurgical techniques are perifected.

The proposals mentioned are in many respects similar to the
development work projects undertaken by I, O, C. for the Carol project
This project was quite successiul and it operated smoothly on the ore and
the purposes for which it was designed. Wabush, on the other hand, cur-
rently has and probably will continue to have problems maintaining pro-
duction standards based upon the original estimates. The problem arises
not irom the plant's inability to handle its feed properly, but rather from
an inaccurate estimation of the metallprgical character of the deposit in

the first place due to inadequate geologic and metallurgical investigations

of the deposit.
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It is strongly felt that each proposal is necessary for a proper
investigation of the Julian depeosit, The drill program <ould be accomp-
j lished more or less independcently of the others, but it should be partly

completed before selection of the adit location. The surface sample pro-
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ject could be started shortly after commencement of the stripping. Full
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use of the project will have to depend upon the surface geologic mapping,
, vwvhich will depend upon good exposures. Perhaps the hill could be moni-

tored after mechanical stripping if time becomes important.
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It is suggested that the lake drilling and associated Investigations
be done first in the winter months. If the stripping is beg:n as soon as
possible in the spring, it should be possibie to complete the surface samule
projects by winter. The adit could then be driven during the winter or

following spring. Total development time following this outline would be

about a year to eighteen months.

CONCLUSIONS

Operating experience has conclusively shown that the deposits

l in the Wabush Liake district are geologically and metallurgically heterc-
geneous on a large scale. This gives rise to in-plant non-steady state
concitions and serlous operational difficulties resulting from the plant's
inability to cope with large metallurgi;al variations. The proposals out-
lined should previde the means of gathering information about the Julian
deposit sufficient to lead to a reasonably reliable estimate of the deposit's
metallurgical characteristics,

But regardless of how much information is gathered, and how

carefully it 1s evaluated, it will still not provide a truly accurate descrip-

ticn of the small scale metallurgy of the deposit. The fundarnental reason
1s that the geologic-metallui gical variation in the deposit is going to be so

large, and presenf on such variable scales, that the metallurgical distri-

| bution cannot be accurately described even by programs involving many
:
f
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more times the number of samples and drill holes herein suggested. Th.
program proposed can estimate averages, variations from the average,

etc., and generally indicate the ball park in which the plant will be oper-
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ating, but it will not be possible to accurately predict, even after operatin
experience is gained, exactiy what type of material will be fed tc the plant
on a day to day basis.

For these reasons, the plant facilities must be flexible: there
should be several methods of short and even long term blending capable of
adequazately reducing ieed variations of say up to 309 down to tolerable lex e =
for steady state operations irom the grinding mills on. Several blending
systems need not be installed immediately,- but at lease space must be Pro-
vided for extra cross feed and dynamic storage 2f materials in case the
initial blending facilities are found to be inzdequate.

It the challenge of a steady state plant operating on variable
feed materials 1s adequatelvy met, then the opportunity will exist for in-
plant refinement of operating techniques, such that it might be possibie to
consistently procduce 65% iron pellets at reasonable recovery levels from

spiral concentrates alone. If not, then secondary treatment processes

Ll we™ W

will be needed, as they are at Wabush where recent performance figures
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show that the spiral concentrates have averaged only 63.7% iron and vary
as much as 1.25% Fe on a weekly production scale,

Thus the Julian plant, which will be operating on Wabush type
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ore, has got to perform better than the Wabush plant, but such 'highly

T —

sophisticated performance will be impossible with feed materials which

are constantly changing.
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At tr.e risk of being repetitious, the writer would like to sav
E th.at variarce will be the root of nearly all evils in the operation of the

Julian concentration plant unless adequate provisions are made to signif-

icantly reduce the variation.

David M, Knowles
* February 1968
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