cOPyY VERN E. ALDEN COMPANY

ENGINEERS
33 NORTH LA SALLE STREET

CHICAGO 2

J.0. W2 Hovember 15, 1954

Mr, ¥. H, Ostieridar
Project Ingineer
Calumet Division
Calumet & Heecla, Ine.
Calumet, Michigan

Report on Lightning Proteection
For the Fleetrical Transmission System of
Calumet & Hecla; Ine.

Dear Mr, Ostlender:

Following  inguiry letter to us dated April 6, 1953,
Purchase Crder Ko. 1jhl0 was issued to cover the subjest report.

We are sending you herewlith five coples of this report.
The eompletion of this m?w& wag delayed untlil the Csceola Une .
g&gzring Project wag falrly well complete as was suggested in your
LB8GTer. :

A minute supvey of your lines and substations was made
and this report embodies our findings and our recomendsations
for certain improvements.

We will be plessed to review this report with you after
you have had an opportunity te study 1%.

Yours very truly,

P. Ds Troxel
inel Project Muzineer

374



August 25, 1954

Mr. Carl J. Marold

Herrick, Smith, Donald, Farley & Ketchum
294 Washington Street

Boston 8, Massachusetits

Dear Mr. Marold:

This letter is written to try to clarify the factual situation respecting the
tailinge banks in Torch Liake from which copper has been reclaimed by
Calumet & Hecla. I enclose a sketch map showing Torch Lake, the loca-
tion of the various mills and reclamation plants which are located on
Torch Lake or located there in the past, and the site of the original
tailings banks from which copper has been or is being reclaimed.

I believe the greatest source of confusion in this matter lies in the fact
that company names have been used as names for properties, and that
these names have continued with the properties after the companies
have ceased to exist,

This discussion has to do with veins, mines, companies, mills, and
reclamation plants. In many instances the same name was applied to
each of these, This circumstance leads to most of the confusion.

Calumet and Hecla Consolidated Copper Company (whose name was changed

to Calumet & Hecla, Inc, in 1952) was formed in 1923 by a consolidation of

the following five companies: Calumet and Hecla Mining Company, Osceola

Consolidated Mining Company, Ahmeek Mining Company, Alloues Mining
Company, and Centennial Copper Company. This consolidation has been
ruled by the Treasury Department to have been a tax-free reorganization,
All of the companies were Michigan corporations, and the resulting com-
pany was also a Michigan corporation. Under the Michigan corporation
law, it 18 expressly stated that in the event of a consolidation of this type,
the entity of the constituent companies is continued and merged in the
resulting company.

Calumet and Hecla Mining Company conducted mining operations on two
veins: the Calumet conglomerate vein, and the Osceola amygdaloid vein,
Osceola Mining Company conducted operations on the Osceola amygdaloid

vein and on the Kearsarge vein,
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Mr, Carl J. Marold -2 August 25, 1954

About 1900 it purchased the north Kearsarge mine and the south Kearsarge
mine.

Ahmeek, Allouez and Centennial all operated exclusively on the Kearsarge
vein.

-~

The Tamarack Mining Company was organized about 1880 to mine the lower

part of the Calumet conglomerate vein. It did so until 1917, at which time
Calumet and Hecla Mining Company purchased all of its assets.

The mills of all of these companies were located on Torch Lake as shown
by the enclosed sketch. The most southerly mill was built in 1885 by the
Osceola Consolidated Mining Company. At a later date they built another
larger mill adjoining the first. The tailings from both these mills were
deposited in the same general area in Torch Lake. These mills operated
from 1885 to 1920, treating ore from mines operated by the Osceola
Company, and, at times, ore from other sources.

The Tamarack Mining Company built its No. 1 mill north of the Osceola
mille in 1887, It subsequently built its No. 2 mill between its No. 1
.mill and the Osceola mill.

The Tamarack No. 1 mill treated ores from the mines of the Tamarack
Mining Company on the Calumet conglomerate vein until Calumet and
Hecla Mining Company bought all of its assets. Calumet and Hecla con-
tinued stamping rock produced by it from the Calumet conglomerate vein
at the Tamarack mill until May 29, 1920, at which time the mill ceased

operation.

The Tamarack Mining Company sold its No. 2 mill to the Lake Milling,
 Smelting and Refining Company in 1914, Lake Milling had been organized
as a service facility by some of the smaller mining companies in the area.
Its No. 1/mill was located at Point Mills on Portage Lake, and that mill
and its tailings are not in issue here. The Tamarack No. 2 mill became
known as the Lake No. 2 mill. It operated with several periods of shut-
down from 1914 through 1930,

Lake Milling, Smelting and Refining Company performed milling for its
shareholders only. It operated on a fee basis intended simply to return
its cost. The ore of each of the producers was kept segregated, passing
through separate stamps, etc. The concentrates were delivered to the
companies furnishing the ore. Tailings were deposited in Torch Lake in
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Mr. Carl J. Marold -3 August 25, 1954

in an area between the Osceola sands and the Tamarack sands. The riparian
rights to this area had originally belonged to the Osceola, which had trans-
ferred them to the Tamarack Company when the mill was originally built,
Tamarack transferred these rights to Lake, and they were confirmed by a
supplementary grant from QOsceola,

After July, 1919, the tailings from all of the foregoing mills were com-
mingled and deposited in a separate tailings bank., None of these have been
reworked because of their low grade, The reason for this commingling was
that the tailings banks had become 80 extensive that tailings would no longer
flow by gravity and it was necessary to install a pump to elevate them and
distribute them to a greater distance,

Enclosed you will find a compilation of the stamping records of the Osceola
mills and the Lake mill. You will note that the Osceola stamped principally
its own production from the Osceola vein and its north Kearsarge and south
Kearsarge mines. From 1905 until 1910 it stamped rock for the Ahmeek
Mining Company. The Ahmeek Mining Company at that time built a mill
for itself at a location shown on the sketch map.

The l.ake mill was shut down in 1919, and during the balance of that year
ore from the Allouez, Isle Royale and Centennial mines was stamped in

the Qesceola mill,

In 1910 and 1911, an arrangement was made by which the amygdaloid ore
produced by Osceola was stamped at the Calumet and Hecla mill, and the
Calumet and Hecla ore wae stamped at the Osceola mill., The Isle Royale
mine did not bacome part of Calumet and Hecla, although Calumet and
Hecla owned 20% of its stock and managed its operations. In 1915 the
Isle Royale mill burned down, and while it was baing rebuilt its ore was
stamped at the Osceola mill,

At the northerly end of Torch Lake, Calumet and Hecla Mining Company

had operated two mills: ‘fhe Calumet mill and the Hecla mill. Except for
the Osceola rock which was stamped in 1910 and 1911, all of the production
going through these mill- was from the mines of Calumet and Hecla Mining

Company,

In 1915, Calumet and Hecla built a plant at L.ake Linden to reclaim its
sands. This is called the Calumct Reclamation and is shown on the map.
This plant was intended only to handle tailings from the Calumet conglom-
erate vein. It did so from 1915 until about 1943, at which time operations
were suspended on the conglomerate sands and transferred to the amygda-
loid sands. After several years, operations were re-transferred to the
conglomerate sands and continusd until 1953, at which time operations of

the reclamation plant stopped entirely,
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Mr. Carl J. Marold -4- August 25, 1954

In 1925 a similar reclamation plant was built for the purpose of reworking
the conglomerate sands produced from the Calumet conglomerate ore by
the Tamarack Mining Company. This was called the Tamarack reclama-
tion plant, even ihough the Tamarack Mining Company had been digsolved
in 1917. This plant continued to operate on these sands until they were
exhausted, at which time the plant was modernized and transferred its

activities td the amygdaloid sands produced by the Osceola and Lake mills.

It is these activities that are mostly in question.

I am not sure that this description will do much to clarify the fact situa-
tion for you, I believe that a trip to Calumet for a day or two will be
necessary, If you will let me know what date would be convenient for
you, I will make arrangements to meet you in Chicago and go to Cdumet
with you.

Sincerely,

g E /7

AEP:hp
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J.0. 342 November 12, 1954

REPORT ON LIGHTNING PROTECTION
FOR THE ELECTRICAL TRANSMISSION SYSTEM OF
CALUMET & HECLA, INC.

l. During past years there have been a considerable number of out-

e ages of the électrical transmission system which were traceable
to lightning disturbances. This study was made in accordance
with the instructions in your purchase order No. 14418 and was
made in an effort to find the points in your electrical trans-
mission system which are susceptible to lightning troubles and
5 | to determine what could be done, at not too great a cost, to
correct these conditions, and thus provide more reliable ser-

vice from the electrical transmission system,

2. In an electrical transmission system such as exists here, the

]
Yok
=%

principal forms of lightning protection which might be consid-

ered are:

A, The use of modern lightning arresters correctly ap-

plied.

B. The use of overhead ground wires and lightning rods

properly installed.

C. The maintaining of low resistance ground connections
for the arresters, the overhead ground wires and the

lightning rods.

3. We have looked at each of your substations individually and

find that in general there are many old lightning arresters
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now in service on your system. Many of these arresters are
undoubtedly useless as lightning arresters and, perhaps, even
worse than no lightning arrester at all., In general this re-
port recommends the replacement of all these old arresters
with new modern arresters, The new arresters should be as

follows:

15 kv station type grounded neutral service
Westinghouse Type "SV" outdoor Style No,
1533116 or equal.

2300 V Line type ungrounded neutral service
Westinghouse Type "LV'" Style No. 1535071

or equal.

At certain points on your system some of the old arresters
have already been replaced and these, of course, do not have
to be replaced again. This report discusses in detail the
conditions which exist at each substation on your system.

At a few points where overhead lightning rods or ground wires
are not now installed, it is suggested that they be added.

In general in protecting equipment from lightning disturbances,
it is well to place the lightning arrester as close to the
equipment being protected as is possible, On your system, for
the most part, the major equipment which is being protected

is transformers and for that reason the arresters in each

case should be placed as close to the transformers as is

possible.
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This report is a part of the general effort to raise the level
of the reliability of your entire electrical system and other
items, germane to this program, have been carried out in the
past year or so. These items included the reconditioning of
the 13.2 kv breakers and relays in the Lake Linden power house,
revision of relay settings, automatic transfer of auxiliary |
supply, replacing poles on lines, etc. This work has pro-
gressed along with the work on the Osceola project. In our
report to you dated February 8, 1949 we made an engineering
study of each of your substations, This report covered prin-
cipally the possible short circuit conditions on your system
at the various points and the interrupting abilities of the
breakers at the various points, In this report we made a
series of recommendations. While reviewing your system in con-
nection with this lightning study, we checked to see if the
recommendations contained in the report dated February 8, 1949
had been carried out. In many cases these recommendations had
not been carried out. In the earlier report certain hazards
were pointed out and recommendations made to remove these
hazards. As long as these conditions exist, they are a hazard
to the reliable operation of this system just as are the
hazards from lightning disturbances. We suggest that the re-
port dated February 8, 1949 be reviewed and the things recom-
mended therein, which have not been done, be carried out as

soon as possible.
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Any overhead 2300 volt or lower voltage lines which are ex-
posed to lightning surges should be equipped with modern light-
ning arresters at both ends of each line. All electrical
equipment and lighting circuits should be solidly and perma-

nently connected to ground.

Below are listed in detail our recommendations in regard to
each of the substations. You will note that in certain cases
we are referring to substations which no longer carry much
load. However, as long as these substations are connected to
your system they constitute just as much a hazard to the re-
liable operation of your system as if they were carrying a
heavier load. In cases where certain substations are no
longer carrying any load, we would suggest that that substa-
tion and as much of the line as possible, that originally sup-

plied such a substation, be disconnected from your system,

A. Quincy Substation - This substation is relatively new,

The equipment for the most part is relatively modern.
Modern G.E. type lightning arresters are installed.
The substation is located in a low spot which should
be relatively free from lightning occurrence. There
is no record of a lightning stroke at this location,
The ground resistance is quite low. Therefore, we
would suggest no changes insofar as the lightning
protection for this particular yard is concerned even

though there are no ground wires above the substation

382



-5 -

proper. In our report dated February 1, 1949, we
stated that the breaker which is installed on the

high tension side of this transformer had an inter-
rupting capacity of 50,000 kva and that the short
circuit current that might flow in case of a short

at the terminals of the transformer, would be about
91,000 kva. We suggested that this breaker be removed
from service since it constitutes a serious hazard to
the reliable operation of the system and is a source
of fire hazard as well., This breaker has not been re=-
moved and we again recommend that it be removed just
as soon as practical. When the breaker is removed,

it will be necessary to change the settings of the
relays for the Quincy Line at the Ahmeek Power House
since the clearing of a fault will depend upon the

operation of these relays,

Tamarack Reclamation Substation - In this substation

there are two banks of transformers. These transfor-
mers are each 1,000 kva in capacity, arranged in two
banks of three each, one stepping down to 44O volt
and the other to 2300 volt. All of this equipment is
located indoors, Both transformer banks are supplied
by one feeder from the Ahmeek Power Station. There
are located here, three old style G.E.Co.'s oxide
film type of lightning arresters. These arresters

are quite old and are obsolete. Most arresters of
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this type have been removed from power systems many
years ago since it was found that the discs in the
arresters deteriorated after a period of time and
that it was impossible to determine their condition
in any satisfactory manner. Furthermore, the porous
block type of arrester has been developed since and
it is a much better arrester in every respect. We
would recommend that these arresters be removed and
be replaced with modern arresters. In our report
dated February 1, 1949 we stated that the three oil
circuit breakers located in the circuit on the high
tension side of these transformers each had an inter-
rupting rating of 25,000 kva and that the possible
short circuit current that might flow with a short
circuit at the high tension terminals of these trans-
formers could be about 136,000 kva. We, therefore,
recommended that these breakers be all removed from
service just as soon as possible. This has not been
done. We recommend again that these breakers be re-
moved just as soon as practical as they constitute

a serious fire and system reliability hazard. Fur-
thermore this substation is located in a room which
has a door which leads to the Reclamation Plant,.

If the oil in these transformers or the breakers
should get out of the tanks and catch fire; as it

does when there is a fault in the equipment, this
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flaming oil could flow out through this door onto a
wooden platform, down a wooden stairs, thereby start-
ing what could be a serious and costly fire. We would
recommend that a curb be placed immediately at this
door entrance so that this flaming oil could not flow
out onto the wooden platform and stairs. Furthermore
certain of this equipment is located on an elevated
platform which has a stairway at one end. If a fault
occurs when a man was at the opposite end of this plat-
form he would be trapped. We would suggest that at
least an escape ladder of some sort be provided at the

opposite end of this elevated platform,

No. 2 Regrinding Plant Substation - This substation
was originally supplied by two lines from the Lake
Linden power house bus. Two transformer banks were
installed, one 3750 kva in capacity and another 6000
kva. The load at this time, however, has been very
much reduced and at present only one line is connected
from Lake Linden to the substation. All of the trans-
former capacity is; however, yet in service. Appar-
ently there is a good chance that all of this equip-
ment will be taken out of service before long due to
the regrinding plant operation being discontinued,

If this is true, of course; it is not desirable to
spend any money here. However, if this equipment is

to continue to be energized, even though it is not
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carrying any load for any length of time, we would
suggest that the old lightning arresters on the one
line that is in service be replaced with modern type
of arresters, In our report dated February 1, 1949
we stated that the breakers which are in the high |
tension side of the feeds to these two transformer
banks each had an interrupting rating of about

25,000 kva. The short circuit current that might
flow is something in the order of 232,000 kva. We,
therefore, recommended that these breakers be removed
from service immediately. This has not been done.

If this equipment is to remain energized we would
recommend again that these breakers be removed just
as soon as possible. All of this equipment is quite
old and it is a source of hazard to the whole system.
The equipment, however, is located in a separate
building and if it caught on fire it probably would
not do much damage to other buildings. When the high
tension breakers are removed, the relay settings at

the Lake Linden bus should be changed.

The Smelter Substation - The smelter substation has

three 1000 kva single phase transformers. These
transformers were formerly fed through breakers on
the high tension sides from a line from the Lake

Linden Power House. These breakers have been removed
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in accordance with the recommendations of7°gr repoft
dated February 1, 1949. The incoming line ta this
substation is provided with old G.E. 1lghtning ar“a"

resters which should be replaced with the’ne fgadern’ 

type. The ground resistance at this statio is S

and with the new lightning arresters, a‘min
of lightning disturbance would be anti¢i§a
however, would recommend that lightningtf¢
above the switchyard structure in the usua
that has been done on many of the subStéﬁi ns

C&H system.

Coal Dock Substation - The coal dock substa

an outdoor substation. The transformer banl
had an oil circuit breaker on the high te
but this breaker has been removed in aééo
the recommendation of our report of Feﬁru
The incoming line is provided with oldié@?
house lightning arresters and these shoﬁl
placed with new style arresters. We woul
gest that lightning rods be added abov
yard. This substation is fed from theyﬁh
and line that feeds the smelter. The rel

for this breaker in the Lake Linden Pow§

satisfactory as indicated on the last r6

list which we gave Calumet & Hecla.
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Ahmeek Power Plant - All the lines going out of the

Ahmeek Power Plant are equipped with modern lightning
arresters. These arresters are mounted on a modern
steel pull-off structure. The pull-off structure does
not have lightning rod protection above it but it is
set adjacent to the rather tall power house smokestack
which is equipped with lightning rods and this affords
good protection from direct lightning strokes. We
would, therefore, suggest no changes at this point,
The ground resistance at this point is very low which
also will lead to good operation from these lightning

arresters.

Lake Linden Power Plant - All of the lines going out

from the Lake Linden Power Plant are equipped with
modern_arresters. These have been replaced in recent
years. The switching equipment in the Lake Linden
Power Plant is all relatively modern and has recently
been reconditioned and tested. The relays have been
carefully cleaned and adjusted. The relay settings
have been checked in accordance with the system as

it is at present. Therefore, no further work would
need to be done at the Lake Linden Power Plant and

a minimum of trouble should be expected from lightning

at this point.
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All of the transmission lines at Substation "B", both

the 60 cycle and the 25 cycle, have been provided with
modern lightning arresters. Ground resistance at

this point is low. Overhead lightning rods have been

provided., Therefore it would appear that no work need
to be done at this point in order to have a good level

of lightning protection.

Lines to Osceola No, 13 and No. 6 Shafts and to

Tamarack No. 5 - These lines and the associated sub-

stations have recently been built and they are

equipped with modern lightning arresters and other
lightning protection features. All of this should
give good lightning protection for these lines and

the substations.,

Calumet Waterworks Substation - All of the lightning

arresters at Calumet Waterworks are old arresters.
These should be removed and replaced by modern ar-
resters. There are two sets, one for each of the two
transformer banks, Lightning rods should be added
over the switchyard. The ground resistance at this
point is rather low and with the addition of the two
items mentioned above a good level of protection
would be assured. The arresters on both ends of the
2300 V line to the Tamarack Water Works should also

be replaced.
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K. Centennial Substation and Adjacent Lines - The area

around the Centennial Substation has the record of
having more lightning difficulties than any other
spot on the C&H system. This is probably due to ex~
ceedingly high ground resistance and to, perhaps, a
rather exposed natural position. We would recommend
that the two old lightning arresters on the line to
the transformer bank be removed and that the one
modern arrester be retained. We would suggest the
addition of a modern arrester at the point where this

connection to the transformer bank cuts into the

‘main line. We would suggest that another arrester be
placed about one thousand feet away on the line to
Substation "B" and that another be placed about one
thousand foot distance in the opposite direction from
this tap point. Anything that can be done to lower
the ground resistance of all of these arresters should
be done. Modern lightning arresters should be pro-
vided on the 2300 V., distribution system. With the
~addition of these arresters and a low ground resist-
ance we would think that the protection afforded was

about as good as possible.

L. Alloway No. 3 Substation - There are modern arresters

. at this substation and we would suggest no change

here,
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Ahmeek No. 2 Substation - There are choke coils in

the connection to the transformer bank to Ahmeek
No. 2. These choke coils serve no useful purpose
and in fact are a hindrance insofar as lightning
protection is concerned. They should be removed.
The lightning arresters at this point are very

old and should be replaced with modern arresters,

Ahmeek No, 3 and No. 4 Substation - The lightning

arresters at this point on both the incoming lines
and outgoing lines are all very old and should be
replaced with modern arresters. All of these new

arresters should be located out of doors.

Seneca No. 2 Substation - The lightning arresters at

this point are very old and should be replaced with
modern lightning arresters. Lightning rods should

be placed above the substation.

Iroquois Substation - The lightning arresters at this

substation are very old and should be replaced with
modern arresters. Lightning rods should also be

placed over the substation.

Trap Rock Valley Line and Substation - This line and

substation have been built recently and are provided
with modern arresters, etc. and should be relatively

free from lightning troubles,
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The estimated cost of carrying out the foregoing recom-

mendations is as follows:

42 - 15 kv lightning arresters @ $200, ea.

installed = $8,400.
12 - 2300 V. lightning arresters @ $10.ea.
installed = 120,
5 - Sets of lightning rods above
substations = 500,
Total = ‘ $9,020,

We feel that if the recommendations which are made in
‘this report are carried out that the reliability of your elec-
 trical transmission system, insofar as lightning disturbances
;are concerned, will be much improved. We will be happy to discuss

this report with you, after you have had an opportunity to review
i

it, if you so desire.

.

Signed: ;ﬁ;§%z§?§1221245hjﬁ43f4?7

F. D. Troxel
Senior Electrical Engineer

392




e

i T S A
Y ey
S
il
{

REPORT ON STATUS OFP RECOMMAENDATIONS
OF Vern E, Alden Co,.'s Englnesring Studies
of Feb, 1, 1949 and Nov. 17, 1954

CONTHEETS
This report lists by substations, the status of Vern B. Alden's re-
commendations contained in their two reports:

Bngineering Study of Distribution Substations
Pebruary 1, 1949

Lightning Protection for Elee., Transmission System
Hovember 17, 1954

Submitted te
F. Ho OSTLENDER
by
Ao Jo KLEVEM
January 6, 1955

Note: This status report does not take inte consideration the advi~
sability of installing some of the recommended equipment in the light
of the life of some of the properties involved nor does it reflect
some changes that have been made in the distribution system since the

1949 report. This report, therefore, can only serve as information
for furthey 3@%3. Ked K.
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The following is a list of recommendutions taken from Vern B, Alden

Company reports of February 8, 1949, and November 12, 1954, and what
has been done toward carrying them out,

Quiney Substation

Recommendationst
Remove 13.2 KV Breaker,
Set relays ab Almeek to clear f«ml% when breaksy is removed,

Work done on recommendationss
There seems to be some question as to the interrupiing capacity
of this breaker. V. E. Alden's report says 50,000 KVA and a
letter attached to the report from C, K. Naumen of General Electric
addressed to J. E. Breth claime 250,000 KVA,
Hew bushings have been installed in the 13.2 KV breaker amd 1t is
8till in service.

Recommerdationst
Remove three 13.2 KV Breakers f{rom service, one on line from Ahmesk
and two on high side of transformers.
Jet relays at Ahmeek to trip on fault on either low wvoltage bus at
Tamarack,
Overhaul 2,3 KV Breakers,
Install resctor on high side of transformer banks.
On 2300 Volt bank, reactor specifications - 4.1¥ reactance, 132 amps,
13.8 KV on 3000 KVA base.
On 460 Volt bank, reactor specifications - 30% reactance, 132 amps,
13.8 KV on 3000 KVA base,
Build curb te prevent oil from transformers from flowing down wooden stairs,
Provide escape ladder from elevated platform on opposite side from stalrs.
Replace old G.E. lightning arresters,
Work dene on recommendations:
The trip circuit has been taken out of the 13.2 KV breaker at Tumarack,
Ho other changes have been made,

Recommendationss

Remove 13.2 KV breakers,

Put both transformer banks on one circuit,

Change relsy settings at Lake Linden plant when breakers are removed,

Replace old lightning arresters if station ias to continue energiszed,
Work done on recommendationsi

Breakers have been taken out of service.

Two transformer banks have been put on one circuit.
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The Smelter Substation

Recommendationss
3eparate breakers at Lake Linden for Coal Dock and Snelter.
Remove 13.2 KV breaker at 3melter,
Set relays at Lake Linden to trip on fault on low voltage bus at Smelter.
Install a reactor on the high side of transformers te limit short eirw
cult current as the 2,3 KV breakers have too low interrupting capacity,
Reactor specifications - 9% reactance, 132 amps, 13.8 KV on a
3000 KVA base,
Clean and overhaul low voltage equipment,
Replace old G.2. lightning arresters.
Install lightning rods sbove station.
Work done on recommendations:
13,2 EV breaker removed from service.

Coal Dock dubstation

Recormendationst
Hemove rmining 13.2 :{v Breaker,
Peed substation {rom separate bresker at Lake Linden,
et relays at Lake Linden to trip with a fault on low voltage bus
ab Coal Dock,
Clean and overhsul 2.3 KV breskers.
Heplace old Westinghoumse lightning srresters.
Tnstall lightning rods sbove station.
Work done on recommendations:
13.2 KV Bresker has been removed,
Indoor transformer banks have been replaced with a new outdoor bank,
8 & ¢ fuses with 209,000 KVA interrupting capacity have been installed
on new transformer bank,
Cleaning and overhauling 2.3 KV breakers 1s being done.
Sub 1s fed [rom same breaker and line which feeds Smelter, and the relay
settings at Lake lLinden are satisfactory.

Calumet Substabtion

Recommendationst
Kew 13.2 KV breakers.
Uperate on 600 5VA bank with 1500 KVA bank as spare.
Gverhaul 2.3 KV breakers,

Work done on recommendationsi
13,2 KV in Calumet Substation used only in emergency.
600 KVA bank removed,
1500 KVA bank used only in emergency.

Recommendations s

Check equipwent,

Replace lightning arresters on both transformer banks.

Install lightning rods over the switchyard,

Replace lightning arresters on both ends of 2.3 KV line te Tam, Water Yorks.
Work done on recommendationsi

Yone of the recommendstions carried out so far,



Cente Subsbi

Recommendations:
Check 13.2 KV Bresker and relays.
Resiove old lightning arresters on line to transformer and retain
modern station arresters.
Install modern arresters at point where connection to transformer
bank cuts into main line,
Install lightning arresters 1000' along line to "B® Jtation from tap
point and 1000' along line in opposite direction from tap point,
Drive additional ground rods to lower ground resistance,
Put lightning arresters on 2,3 KV distribution system,

Work done on recommendationsi
Lightning arresters installed on line to compressors.

uag Ho Jubatat.

Recommendationss

Install modern lightning arrestsrs.
Work done on recommendationss

Yo changes have been made,

Almeek No.2 Substation

Recomnendationst ‘
Hemove choke coil in connection te tranafamr bank,
Replace lightning arresters.
The relays at this station shaum be changed.
Work done on recommendationsi
Ho changes have been made,

Ahmeek No,3 & 4 Substation

Recommendations ¢
Replace lightning arvesters on all incoming and outgeing lines,
Locate all arresters outside,

Work done on recommendationsi
He changes have been made,

Seneca No.2 Substatio

Recommendations:
13,2 KV breaker at No. 3 & L Ahmeek on Jeneca line should be removed
or replaced,
Replace lightning arresters.
Install lightning rods over substation.
Work dens on recommendationss
Ho changes have been nmade,

Iroquois Mine Substation

Recommendationss
Put 13.2 KV breaker in service if it is in good condition,
Replace lightning arresters.
Install lightning rods over substation.
Work done on recommendationse
Ho changes have been made,
The 13.2 ¥ breaker is not in operating condition.



The substations listed below have modern lightning protectian and modern
equipment and no changes are suggested.

Lake Linden Power Plant
Ahmeek Power Plant

Be Station

Trap Hoek Valley Substation
No,13 Osceola Substation
Ho.6 Csceola 3Jubstation

Ho.5 Tamarack Substation
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TABLE I

Swmmayy -~ Average of Vardous Tests
Apzéys = Per Cent Copper

A -Test
Belt Bely Pli., Gen. Gen, Shifts CHoo2 :
Togh Peed Tong Flnes Fead Tail Day Afh, Mits Flot,. Bemarks

A .288 2,525 260 258 LU8 .45 L150 149 o157 Rogular practice Z-11,
| #5 Py00, #11 PoOs

B .26k 2,295 L260 249 J1h2 140 146 A0 L1350 Zeld, £ #250 Dowfroth £
No, 2 Fuel 0il

G .282 2,350 L26L 240 149 J153 bk LMY LMA8 Z-11 4 45 P.O,
D o272 2,218 258 L237 L6 JIAT JIbh JIAG JDEG =11 £ #5 P.0. £ #11 P.0O,

B L267 2,721 273 .287 L2 173 .15 160 .168 Z.1) Mix.@ ‘ﬁmﬁmﬁ #5 P.0.,
B P.0e

P L280 2,00 292  .252 J15L L3138 L1460 159 .15h zfan, #250 Dowfroth, #2 z'ﬁo,.

Cnrﬁamad Operating Summary Shewiiz,g Relative Increage
0f ’%nmgm" with Feed and Teil Asseys - Vardous 2%?

EABTE 111
Plank 51imes Gen, Peed #2 Moo 2 Mach. .
ast  Tons/2h Hrs, Plant Fines Glass, 0'flows Flot Tall Raspents Used
D 2,278 o258 237 +14b Z=1ly #8 P.0sy #11 P,0.
B 2,995 L2680 J249 150 Zell, Noo 250 DuFe, # #2 F.0,
¢ 2,351 - 261 « 250 ' 148 Z=1l, #5 P.Oe |
F 2,400 <272 #2250 A5 Zell, #250 D.F., #2 F.0,
A 2,528 o 2ED 2258 157 Zwll, #5 P.0u, #11 Po0,

E 2,72 273 Ry 88 Zel)l AhmMz., #5 P.0., #11 P.O.
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MATERIAL

Name of Company

Location

SCREEN ANALYSIS
TABLE VIIX

MR. J. Jo VITTON

(2/~hourly samples)

Size of Crusher
" Feed to Crusher
Crusher Setting

Moisture.
Specific Gravity
, Hardness
Remarks.
Form 71 Screen Analysis made with Tyler Test Sieves
" Through On Weight on Screen % on Screen % Cumulative % Copper % Copper
) 02 N*) «01
10 «10 058 06
L .12 .06 .12 <384 «0004608
20 .80 .40 .52 370 0014800
35 3.70 1.85 _ 3.32 401 | 0074185
I8 15.00 7.50 10.82 w202 .0151500
65 24,10 12.05 22,87 243 .0292815
100 _49.50 24,75 47,62 .239 | .0591525
150 18,40 2,20 71.82 2269 | .0650980
200 30.50 15,25 87.07 274 0417850 -
200 25,86 12.93 100.00 471 .0609003
Totals 200,00 100,00 2862271
Head Assay .296% Copper
By Sereen Analysis .286% Copper
Copies tos |
A, Edwards
W. G, Gagnonm
Le Co Klein
R, KQ Poull

de Jo Vitton

/s/ W, G. Ga ‘
W, G, Gagmigﬁ:rt-ﬁ'?
wgg/gwe |
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A A ANALYS'S
TABLE VIiX

CQEY

MATERIAL Underflow (Ta Flotation) "V* Tanka, Tamarack, December 13, 1957

- Name of Company._____ MR, J. J, VITTON (2h-hourly samples)

Location
‘ Size:of Crusher
° Feed to Crusher
Crusher Setting
Moisture.
Specific Gravity
, Hardpess
Remarks.
orm 71 Screen Analysis made with Tyler Test Sieves.
" Through On Weight on Screen % on Screen % Cumulative % Copper % Copper
10 <10 <05 06 : A
- .12 .06 .12 384 -0001,608
20 .80 40 52 370 0014800
28 1.90 25 147 579 0055008 :
35 3.70 1.85 . 3.32 401 1 0074185 g
48 15.00 7.50 10.82 .202 | .0151500
65 24,10 12,05 22.87 243 .0292815
100 49.50 24,75 _47.62 239 | .0591525
150 18,40 24,20 71.82 269 | .0650980
200 30.50 15.25 _87.07 .27h .0417850 -
200 25,86 12.93 100.00 ATL ‘.0609003
otals 200.00 100,00 2862271
Head Assay .296% Copper
By Screen Analysis .286% Copper
vies tos
Edwards
G, Gagnon
Ce Klein A
Ko Poull /e/ . G. Gagn
J (3 Vit‘bcﬂi %o G. G’&gnOn 17"‘5?
weg/gws |
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Name of Company

Location

Remarks

MATERIAL

SCREEN ANALYSIS

Mr, L. C. Klein

TABLE IV

EOEX

Size:of Crusher
Feed to Crusher
Crusher Setting
Moisture.

Specific Gravity
Hardness

" Form 71

Screen Analysis made with Tyler Test Sieves.

" Through

on‘i‘g’ht on Screen’ % on Screen

% Cumulative

% Copper ‘ ’

% Copper

a3 | s

85

35

1.2 | L0

1650 |

65,

315 | 1598 |

'_15@'

383 | unes |

2.8 | 1090

_60.80

.55

8.5 | 6as|

Totals

649 | 32,45

200 | 30000

mys

n Analysts
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Name of Company

Location

Remarks

Form 71

MATERIAL

SCREEN ANALYSIS

Size of Crusher
Feed to Crusher
Crusher Setting
Moisture.

Specific Gravity
Hardness

Screen Analysis made with Tyler Test Sieves.

" Through

Weiéht. on Screen

% on Screen

% Cumulative

% Copper

% Copper

8

Tails
.35

.35

38

550

2025

2,60

<218

129

65

rz.ag

39.20

13.85

24,95 _
_hh.58

177

e

13,70

¥ 6 (5

17.60

g.80 |

67.08

65,90

32,9%

100,00 |

4

Totals

200,00

100,00
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Name of Company

Location

SCREEN AMALYSIS
TABLE VI
MATERIAL __Tamarack Reclamation ' April 1959

Mr., L. C. Klein

Size of Crusher

Feed to Crusher

Crusher Setting

Moisture.
Specific Gravity
, Hardness
Remarks
Form 71 Screen Analysis made with Tyler Test Sieves.
Through On Weight on Screen | % on Screen % Cumulative - % Copper % Copper
General Feed ,
. 28 1.2 | .60 .60
35 6.3 3350 345 »190 -0071250 _
L8 2L.6 12,50 | .,  16.05 .182 0223860
| 65 31.6 15.80 |  31.85 .262 .0319160
100 353 | 17.65 49.50 249 (0439485
150 | : 24,8 12.40 _ 61,90 275 .0341000
200 U | 720 69.30 250 0120000
200 61.8 30.90 ' 100,00 .260 , .2378155.
Head Ass’ay 2232% Copper
By Screen Analysis .238% Loprer
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MATERIAL _ RIBATS

Name of Company

 SCREEN ANALYSIS

WL ;5:&‘ AL

TABIE VII
H!'O L’q eq 1‘21013‘

Location

. Size of Crusher
Feed to Crusher
Crusher Setting
Moisture.

Specific Gravity
Hardness

Remarks,

Form 71

Screen Analysis made with Tyler Test Sieves.

Through On Weight on Screen % on Screen % Cumulative

% Copper

% Copper

.9 | 95 | 10

0029540

w1 | eS8 | 9.95

A79

0153045

23.8 nge |  zes

162

65
100

0192780 .

150.

3.1 6.5 | 3870

0195960

0124785

1y | ess| a3

200.0 100,00 |

By Sg

en inalysis 1,33 émw

A&M

R, K. Pﬂm

We mn 5-11-59-
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INTRODUCTION

This report will attempt to give answers to ssveral questions
that have been raised concerning the possibility of leaching
certain Ahmeek Mill Concentrates te produce 25, 000, 000 pounds
of copper per year in copper oxide, for productioa of copper
powder. In addition to this, about 3, 600,000 pounds of copper
oxide would have to be produced to supply the regular demand ’
for industrial and agricultural oxide, this material te be pro-
duced from either primary or secondary copper sources.

This report will cover the capacities of present leaching and
distillation facilities; changes in leaching and distillation
equipment necessary to adapt this equipment to the leaching
of concentratas and distillation of the rich solutions produced;
material handling; changes in leaching techniques; leaching
solution control; types of concentrates that can be leached;
and the control of impurities in the oxide produced. A rough
estimate is alse givea for capital expenditures necessary and
the cost of oxide production.

P P8
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CONCLUSIONS

Certain of the Ahmeek Mill Concentrates can be leached to produce copper
oxide. ''Rich'' and "Poor" can be leached with minor modifications to the
present 54 ft. diameter leaching tanks and piping, although smaller diameter
tanks would be more efficient. ''Heading'' caa be leached in special tanks
providing fastex solution turnover. The Lake Linden Leaching Plaat has tank

capacity to leach three or more times the required amount of copper from
high grade concentrates. : '

With the present distillation facilities at Lake Linden, about 1, 300,000
pounds of copper as copper oxide caa be produced per month consistently,
The Tamarack Leaching Plant caa produce an average of about 7530, 000
pounds of copper as oxide per month. '

To produce 2, 000, 000 pounds of copper per month for copper powder, and
300, 000 pounds per month of industrial and agricultural demand, it will be
necessary to do one of the following:

1. Operate both the Tamarack and the Lake Lindea Leaching
Plants at near capaeity, or

2. Install two additional stills and accessory equipment at
Lake Linden. .

Plan 1 requires a capital expenditure of about $30, 000 at Tamarack, and
$25,000 at the L.ake Linden plant, Oxide produced at Tamarack would cost

from 4.0 to 4. 5¢ per pound of copper processed, and at Lake Linden the
cost per pound would be about 2. 75¢.

Plan 2 requires & capital expenditure in the order of $225,000, of which
$23,000 would be spent in the Leaching Plant, snd $200,000 in the Still House.

With this plan, the cost of producing a pound of copper, as oxide, would be
about 2¢. . '

The extent to which impurities in the concentrates, particularly arsenie
and silica, will contaminate the oxide, and the possibility of the arsenie 1
being svolved oa reduction with hydrogen will have to be determined experi- ~ °*

mentally. These impurities can be precipitated from the leaching salutions
if it is necessary.

PLlaw 2 = 225 o6 o
3

(P/&w [ - 30 oo
o /9{_’ao o
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AHMEEK MILL CONCENTRATES

The grades of concentrates produced at the Ahmeek Mill are as follows;
Heading, Rich, Poor and Flotation.

Rich is & more or less ideal material for ammonia leaching. The assay of
this grade is about 930% copper, and the individual particles are not too large
to be dissolved in a reasonable leaching cycle, nor is much of the copper
likely to be entrapped in the gangue. The 10% of the gangue in the material
is not enough to stop permeation of the solutions through the material, and
slimes are not present in sufficient quantity to create a problem, ‘

Foor, assaying about 70% copper, is more difficult to leach. The copper
particles are smaller, but the increased amount of gangue and the finer
texture of the gangue inhibits the solution percolation te some extent, and
creates a greater problem with slimes.

Heading, which is relatively pure copper, but large in size, can de leached
in a special tank, such as rectangular tank, with rapid circulation of solutions.
Leached in the conventional tanks this material would take from six to eight

months to dissolve. Wm&maﬂg probably he lsached. in

two weeks. " CosT.?
e ———

Mill mass is not considered a good leaching material, It would take a period
of years to leach some of the larger pieces of mass, and then any copper
entrapped in the ore would not be recovered. ‘

Flotation concentrates can be leached if special equipment were used. Somes
thing on the order of an enclosed thickener, or counter-current decantation /
unit could be used to leach this material, so that rakes would coatinuously

turn over the material and expose the copper to the leaching solutions.
Percolation leaching would not work on this material because of the very {fine
nature of both the copper and the gangus. Before leaching this material, it
would be necessary to determine whether the flotation reagents and oils would
contaminate the leaching solutions and show up in the copper oxide as ctrbeu
and sulfur compounds.

It is safe to assume that Rich, Poor, and Heading can be leached with no ‘
particularly difficult troubles developing. Aa experimental lot of mixed Rich |
and Poor is now being lesached at the L.ake Linden Leaching Plant and is
progressing satisfactorily. This test is being made in a 15 ft. diameter tank
with reverse flow of solutions. -

'3-
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LEACHING OF CONCENTRATES

The large, 54 ft. diameter leaching tanks at Lake Linden and Tamarack are
not ideally suited to the leaching of mill concentrates. Small diameter tanks,
about 16 ft., would be much better because less trouble would be experienced
with the solutions working through the area of least resistance in the charged
tank, or ''channeling'. By reversing the flow of solutions on the large tanks
‘and installing porous filter bottoms, no great trouble with leaching concen-
trates should be experienced. It may be necessary to drain a tank once or
twice during the leaching cycle and turn over the material with a clam to

counteract the effect of channeling. This cam be done by one maa in an hour
or so.

Reversing the flow of solutions in the tanks will eliminate the problem of
slimes plugging up the filter bottom and cutting off the flow of solutions. Any
slimes in the effluent solutions can be removed by filtering, if these solutions
are sent to distillation, or by settling if they go to the leach storage tanks.
Slime settling in the storage tanks could be removed by flushing the tanks
periodically. o}
: 4 Pt
Four of the large leaching tanks will be needed to leach 2,000, 000 pounds i ‘#"ﬁ"'l '
of copper per month, About 1,000, 000 pounds of copper would be charged i,
in each tank, and the leaching cycle should take from six to eight weeks. 7

It will be simple to produce a consistently high cuprous oxide by leaching e’
concentrates, that is a cuprous oxide content in the order of 70-75%. If a

higher cuprous oxide content is desired, a small tank charged with copper

shot or other pure copper material could be placed in the rich line between

the stills and the preheaters in the Still House. This should boost the

cuprous content of the oxide to about 90%, and would cut te less thaa half Xy
the theoretical amount of hydrogen necessary for reduction of the oxide te

copper powder.

Careful control of the leaching solutions will be necessary if high grade
concentrates are to be leached, since supersaturation of the solutions results
in the precipitation of basic cuprous carbonate in the tanks with resulting
high copper lossas. Controlling the solutions is not difficult and the pos-
sibility of supersaturation of solutions occurring should cause ne great
concern if the concentrations of copper, ammonia, and carbon dioxide in

the leach storage are kept in proper balance.

All equipment in the leaching plant is adequate for leaching the required
tonnage of concentrates, the only expenditures necessary will be for tank oy

bottoms and repiping. A pressure filter for rich solutions must be obtained. -~
This could be located either at the Leaching Plant or 3till House.

4=
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If maximum production of cuprous oxide is to be maintained with the present
facilities, it will not be possible to operate two leaching circuits at Lake
Linden, If different grades of oxide are to be produced at Lake Linden, it
will involve a considerable expansion of still house facilities. This will be
taken up in more detail later in this report.

IMPURITIES IN COPPER OXIDE PRODUCED FROM PRIMARY -

Analysis of solutions obtained from leaching Ahmeek Mill concentrates
indicate that arsenic in the mineral is being dissclved by the ammoniacal
solutions, presumably forming ammonium arsenate oy ammoniurn arsenite
depending on the valence of the arsenic in the ore.

The ammonium arsenates would normally break down to form the respective
arsenic oxides at distillation temperatures, but other reactions can take
place. If chlorides are present in the solutions being distilled, the cuprous
copper reduces the arsenates forming arsenious chloride which is quite
valatile. Arsenic has been detected in the distillate from the decomposition
of solutions containing arsenic, so this reaction may be taking place to some
extent. Since Torch Lake water is used for leaching, chlorides are present
in considerable quantity. If any amount of arsenic goes into the distillate,

it will be returned to the leaching plant and eventually build up quite high
in the solutions.

Since arsenic has a great affinity for sodium, and is readily dissolved by
alkaline sodium compounds, it is quite possible that the introduction of a
amall quantity of a sodium compound, preferably sodium carbonate, to the
still feed will result in the arsenic forming the sodium compound. Since

the sodium arsenates or arsenites do not decompose at distillatioa temper-
atures, the arsenic would be eliminated in the still waste, Thaere is also

the possibility of precipitating the arsenic from leaching solutions with small
amounts of magnesium compounds or other chemicals.

There is a strong possibility that if the oxide is reduced with hydrogen at
temperatures aver 1300°F,, the arsenic compound will be sublimed, or that
it will be evolved as arsine. Arsine, if it is formed, decomposes freeing
metallic arsenic at elsvated temperatures, which should sublime under the
right conditions.

It is likely that the silica content of the oxide made from concentrates will
be a little higher than in that made from secondary, because silica is very =
slightly soluble in the alkaline leach liquors.

There is a possibility that calcium and magnesium might be a little higher
in oxide made fromprimary because of the presence of the chlorides of these

-50
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two metals present in the ore. The Torch Lake water also contains a high
percentage of thess compounds. The presence of carbon dioxide in the
leaching solutions precipitates both of these metallic ions as insoluble
carbonates, and calcium and magnesium getting inte the oxide is carried
in the solutions as fine suspensions, It is likely that filtering the solutions
to remove slimes will also effect the removal of most of these compounds,

The effect of the above impurities on the quality of oxide, and copper powder ’[

produced from it, can oanly be determined by distilling solutions made from ~ -
concentrates in a large scale test, and reducing the oxide obtained.

HANDLING OF CONCENTRATES

Up to 100,000 pounds of concentrates will have to be handled per day from
the Ahmeek Mill to the Lake Linden Leaching Plant, and into the tanks,
There are at least two ways of doing this, If no expenditure of money is te
be made, the concentrates would have to be loaded into gondola cars, or

into pans on gondola cars, at the mill, so that they could be transferred

into the leaching tanks either with a clam, or by picking up pans of concen-
trates with the crane and dumping into the leaching tanks, By either method,
this material could be pus into the tanks in about four hours a day by the
regular scrap-handling crew. The mineral would then have to be leveled

off in the tanks, when a tank is completely charged.

The alternative would de to use the present mineral cars, and build a pis
under the leaching plant tracks from which an slevator would take the mineral
to a storage sile, from which it could be dumped inte pans for transporting

. to the leaching tanks, or & system of movable conveyors could be used for
this purpose. This method of handling the concentrates would involve a
considerable outlay of capital.

HANDLING OF LEACHING RESIDUES

The handling of the residues left from the concentrates after leaching will
present two problems: 1. Removal of soluble copper and ammonia, and

2. Removal of the residus from the tanks and recovery of the silver con-
tained therein,. -

1. The test now being run on the leaching of Rich and Poor minerals will
provide information on how well ammonia and soluble copper cam be
removed from the residue by washing with ammonium carbonate ''distillate’
and water. It is assumed that sufficiently good washing can be attained, 1‘
since the volume of residue is small in comparison to the initial tank charge. 9

06..



It will not be economical to steam the residue for ammonia recovery if it
can be reduced to below about ten pounds to the ton.

2. Because & considerable value of silver will remain in the residue, it is
assumed that some effort will be made to recover it if the cost is not too
great. This will rule out the use of conventional flushing methods for
eliminating the residue from the leaching tanks. If the silver particles are
not too fine, it may be possidble to install riffies in the tailings launder, or

a settling area in which the silver can be trapped. If half of the silver could
be recovered by this method it will probably be worth doing, since flushing
would be by far the cheapest way of getting rid of the residue. The altarnate
method would be to clam and shovel the residue from the taaks, or te flush
them out into a settling tank or thickener, for dewatering, and then recover
the silver by flotation, cyanidation, or pyrometallurgical means, or selling
the residues as such, Tests will be made with the residue from the leaching
test now in progress to determine the nature of the silver particles, and to
determine the best way of handling the residue,

- DISTILLATION

While the Leaching Plant has capacity to leach considerably more copper
from concentrates than required for this program, the capacity of the
distillation facilities is definitely limited.

With the three distillation units now at Lake Linden, the maximum copper
that can be produced in & seven day week, with ideal conditions, is about
1,500,000 pounds. A comfortable average production is ia the order of
1,300,000 pounds per month, If a fourth still were installed at Lake
Linden, maximum production would approach 2, 000,000 pounds per month,
with a consistent average not much above 1, 606. 000 pounds per month,

The production figures shown above could only be met if only one grade of
oxide~--high cuprous--was produced. If high cupric oxide is to be made,
or agricultural grades of oxide, the production figures would be reduced
considerably. This would rule out use of two circuits at Lake Linden
unless additional distillation and drying facilities are installed,

The Tamarack plant has on occasion produced 1,000,000 pounds of copper

in oxide per month, however, an averags production of 750, 000 pounds
per month is all that can be produced consistently.

-7
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COPPER OXIDE DRYING, BAGGING, AND HANDLING

The drying squipment at Lake Linden will handle up to 50, 000 pounds of high
cuprous oxide per day. Other oxides, higher in cupric oxide coatent, reduce
the capacity of the dryer because they contain more moisture, If production
in excess of 50,000 pounds of oxide per day is expected, new drying equip-
ment must be purchased. Drying 30,000 pounds of oxide per day will require
some departures from the normal way of operation, since heavy loads of
oxide, as encountered whea boiling out a still before shutting it down, would

overtax the drying equipment, Controlling the flow of oxide from the dewater~
ing cones to the filter should overcome this problem.

The drying of chippings will have te be spread over a longer period of time,
50 a8 not to overload the drying equipment when it is carrying its regular
load, . It is possible that this operation can be mechanised to eliminate the
need for a maa to shovel the chippings into the drying system,

The bagging equipment at Laks Linden is adequate te haadle 50, 000 pounds

of oxide per day, but bagging will have to be done oa tweo shifts, rather
than oa one shift.

It is assumed that the oxide will be dried and bagged before reduction to
copper powder. If wet oxide is to be reduced directly te powder, it will be
necessary to do this with no intermediate storage, since storing the wet,

high cuprous oxide for even a few hours would result in & hopelessly caked
mass.

It is posaible, if the oxide is not to be stored for too long a period before
reduction, to eliminate the bagging operation, and transfer the oxide {rom
the drying plant to storage bins in the reduction plant by a pneumatic or
other type of conveying system. In this case, the copper powder would
have to be used as a basing point for figuring costs rather tham the oxide.
This would eliminate the need for complete assays on oxide produced for
reduction to powder. The only control needed would he the cuprous oxide

content, which is a simple analysis, and could be rua by plaat personnel
if nacessary.

FACILITIES NEEDED TO MEET ALL OXIDE REQUIREMENTS

The Lake Linden Leaching Plant and Still House will not be able to produce,
with present distillation facilities, the: high tonnage of copper oxide required
for the production of copper powder, and also make the various grades of
oxide required for industrial and agricultural customers. Spray grade oxide
could be made from the high cuprous oxide made for powder if it were

-a-
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~ reduced in sise by soms such fine grinding device as the Microniser. To
produce upwards of 2, 000, 000 pounds of copper per month for powdsr, and

300, 000 pounds of copper for agricultural and industrial requirements, the
following two plans are suggested:

1. Reactivate the Tamarack Leaching Plant. '

All of the industrial and agricultural grades of oxide would be produced
at the Tamarack Plant, from either Ahmaeek Mill concentrates, or a
combination of concentrates and pure copper scrap. The Lake Linden
Leaching Plaat would operate at its average capacity producing only
high cuprous oxide for copper powder. The Tamarack Plant would
have enough capacity, in additioa to that required for special grades

of oxide, te contribute about 400, 000 pounds of high cuprous oxide for
the manufacture of copper powder.

The advantages of this plan are as follows;
A. Lowest capital outlay.
The duadvanugci of this plan are:

A, Steam costs, for distillation, are over 150% of the Lake
Linden steam costs. o _

B, Cost of production would be about double Lake Linden costs,

C. Drying and bagging squipment would have to be purchased.

D, Oxide would have to be transported to Lake Lindea for blending,
or reduction te powder. Oxide handling setup at Tamarack is
inefficient.

E. The Tamarack Plaat is not serviced by a CkH railroad.

F. Duplication of labor whea compared to Plaa 2.

2. Install Twe New Stills, and Additional Dryig__a_gd Bagging Equipment
v at Lake Linden,

Using this plan, four stills would ba used to produce oxide for powder,
and the fifth still would be used for production of the various industrial
and agricultural grade requirements. Total productioa of copper would
be about 2, 300, 000 pounds per month. Additional drying and bagging
equipment, and enlargement of the Still House duilding would be involved.

The advantagas of Plan No. 2 are as follows:

A. Lower cost of production.
(1) Few extra men needed.
(2) L.ower steam cost.
(3) Lowsr Material costs. Two circuits ceuld be used.
(4) Lower oxide handling costs.

-9e
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The disadvantages of this plan are as follows:

A. Large capital outlay.
B. Building would have to be enlarged.
' C. Operating three stills at a time would require up to 45, 000 pounds
of steamper hour and making up 45, 000 pounds of water at the
boiler house per hour.

CAPITAL AND PRODUCTION COSTS

This report will not go into any detail on costs, however, reasonable
estimates have been prepared,

To reactivate the Tamarack Leaching Plant, capital expenditures would
include the purchase of drying and bagging equipment, and repairing tank
bottoms. This would cost about $30,000. I 750,000 pounds of copper in
oxide is produced per month at Tam;n.ck. the treatmment cost would be
from 4.0 to 4.5¢ per pound

To equip the Lake Linden Leaching Plant and Still House to handle all of

the copper oxide production requirements for both copper powder and oxide
sales would require an expenditure in the order of $225, 000 of which $25%, 000
would be needed in the Leaching FPlant to adapt the present tanks for con-
centrate leaching. This $25, 000 expenditure would be necessary at Lake
Linden under either plan. About $200,000 will be needed to add two distil~
lation units and accessory equipment in the Still House, and to make the
necessary building alterations.

Treatment costs at Lake Lindea will vary from 2. 75¢ per pound at a

1,300,000 pounds per month production basis, to 2.0¢ per pound at a pro-
duction level above 2, 000, 000 pounds of copper per month,

10~
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INVESTEGATION REPOET
Copzar Recovery Tost -~ Tomsrack Reclametion
%‘mj@ca Noo 48elod
July 31, 1959

Inbroduchion

Recovery of exidisged reclamation copper ove sands of the Copper Couniry
has presented 2 problem that to date bas not besn solwed, Much work has
been done at the Copper Range, Guingy, and the Calumet & Hecla companies,
28 well as at the Michigan College of Mining and Technology of Houghbon,
Michigan. The Bsssarch Department of the Michigan College of Mining end
Technology hes explored the possibiliiies of lmferixvg the tailing losses
of the above locations, but have found no definite solution to date,

Their report tidled "Eﬁ&‘m scopie and Flotation Study of Tamarack Sande fov
GCalumet & Hecla, Inc,” Tgoued Mareh 28, 1958 by M, E, Volin, Dirsctow.
?m Tovestigation %”«nmﬂt » «3%2"3}1? a Metallurgleal Tash for coppser Recovery
of the Abmeek W11 Reclemetion Ssod Bank, Processed at the Ahmesk Mill,
Yoo &4 Unib of Moy 1958, Project No. 45.1.31, disc lz;%s no bebter coppsy
PROOYErT. )

olent of This Teel

The objeat of this test was beo lowestipgste LF the tallings «.sf (AT p@mi&llw
widized reclumtion sands sould be lowered in the Tomsrack mwi&%ﬁ%&

plant by uase of Z-11 Yauthate Ho. 250 Z}@w?m‘%@h 2 xd No. 2 Fuel Olly alse

ho & i‘:ﬁmy the eifect of higher plant tohnhgs o recovery and tailing

lossesy Lo obltain and siudy V=banlk wnded i”fm . ToF piving exd copper contend.

These are nob bell widll ground prior to Ll %aﬁmm

smarack Bsclewation Plant FPlowsheab Feploved . Product Trssted

The Temarack reclavation plant feed for this best was drsdgsd and pumped
From the Alsesl Mil1 talllng deposits norbheest of the Almesk Mill. Thease

» werse sscuced in shallow water, close to the shorelline amd, as a resuli,
were kighly awddissd,

The cosrse fraction of the reclomilon ore ls fiﬁm@@"*@ei y ¥Eaparanza Type
lasaifiers® at the Temarack shove plent and is deliversd by zonvayor belt
Lo the ball «d1l1a asnd olossiflers where it is ground, clsssified, and fod

o Fagergren flotation ineg. The Fepsrenza gmwiﬂ@r orerliows are

d zmwwé EN “zz:'{ ! n & feed to the nbove Pagergren flcotablion meching.

~’;£§ fines conldpe bo forn 2 common fesd to the

?"w conyrse covper from the coarse fraction

The Fsa g gﬁm flebatie

Foagergren § it

ahes aisvnsd in

Demrwer maoiing
ArE [roperly

) ,
i a z&aﬁ.m ?
*’*e:msjf:
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Procedurs - Bguipment and Data

Ho, 2 *agmrgs:* n flotation mechine wms used for test purposes, taking 4

feed of two ball mill classifier overflows and a2 porbion of the shore pl.am‘.
fines, The guantdiles of the ball mill toumage of the bell coarse feed,
veing fed by launder dividers, waried from aboub 2,200 bo 2,700 tons per

24 hours for the six hall mills, or 365 to 450 tons per hour per ball mill.
See Tables No., I, II, and III for the dally fesd ratass. The "fines" varied
considerably from time Lo time during the day, depending upon pumplng areas
in the pool and dredging ares at the Ahmesk sand bank, The tonnage 4o the
two grinding cirenits can be varled to the regquirement of each ball will
and has to be reduced ab times when large amounts of “fines" are encountered.

Cre Sempling
The sampling was done hourly at tha following pointas

1, Belb fezd to mclmnaﬂen plant,

2., Flotation fzed from two B.M, wnit classifier awz»fflm%,
Fletation fzed from divided porblon of shore plant “fines.®

3. Hoo, 2 Fagorgren flotation talls. ,

ho Gemnersl Talls.

5. Filter concenirates.

Beagents

In order to intvoduce No. 250 Deufroth atd Nos 2 ?w;}, 011, 1% wms necessary
o arrange two open drum containers snd proporly plpe i',hsm to the Clarksean
fesdars with a valve and vépeline system Yo permit focding the regular
reagenba, Z=-1l, No. § P, G, and o, 11 P, 0., or the new reagents required
for the test,

Beagsnk Quantitlen - Baoulpar Prachice

1o Z=13 Tsopropyl Xanthate 240 ce./min., or 07 lbs./ton, 10E soltn
Zg ?‘fﬂa 9 'P Oq 2&« 4 + N ,mrﬁo .
3, Ho, 11 P o , Variable to sull requirement

Hongont, Ouantities « Tesh
mamg.\

1. Z-11, Isopropyl Yanthate 260 ceo/min., or 07 1bs./ten, 10% solin

2, o, 37, 0, 2 co./uln, »

3. Ho. 11 P, 0, Tariable to sult requirament
e No, ::zi»;c* Besfroth (Dow Chem.) 25 ce:/win,

f'io ?@o Pusd D11 6 B g Uﬂwc/[mﬁ«‘ﬂu

Hote: The above resgenbts were varled o sowme depree from figures shown,
wubh no bebier resulis were obtaluned. Ses Table I-4 to I-F,
inelusive, for reagenbs used for warlous test perdiods,
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Denoity of B, Classifioe Oyarf. flow = B.M, Tounaze

The ball will tonnage varied Drom 268 tonz ger hour to L350 tons per houy
:az'z;} the ball rd1l densitiss renged fyom 40 to 45% solids. The "finegd

mrisd considerably, ranging from 3% solids to 208 solids, sr 250 tons
ﬁx& hour to 2,500 tons per hour, respectively, for plant tumnags.
Flusbuating quantitiss of “fines" wlbth fixed resagent quanbtibtiss can sreate
Wlgher tallipg losses.

VTonk Underflouws - “Fineg®

The V~tank underflows samplad hourly f@f 2y hours were seub %o %he lake
Iinden laboratory for copper and screen analyzils (refer to Table VIII).
Contrary to favorable resulbs shown, 1t was mredicted thet larger amounts

would be found coarser than 28 mesh., This elimirnated the chance of higher

flotation machine tailing losses from this scures unless too large tomnagen

of "Pines"” would be pumped.

Tobles - Summary of Rasults

1. A summery of rasulis of Tsohle i»a% to I-F, inclusive, zhews averages for

test porioeds and reagents wused,

2s Table No, IT summrizes testz shown by Table I-A bo I-F, lnalueive,
- with various resgents usad, sesay walues and plant Lonnages..

3, Table No., III summsrizes average test z{:@m@l@é caf Tabls No, 11 with
plmz%, balt tonnage arrangsd in incressing ordep. 4s the Loonage
inereases in the Mm}w 741l units, the talling also riszes. The test

ITI-4, vsing Ze11, 4250 D.P., and o, 2 Fuel 01, irndicatses, considering

higher jormage avd higher feed, that the ¥ 3311‘3.‘:#: aye aboub egml to

those of the yegmisr g:zmmir.,m Henze, use of Z-11, plus No. 250 Dowfroth

o and Hoo 2 Fuel 011, camnnot be Justified dus to higher sesb of these
N rengents,

o Tablesio., IV avnd ¥ mpws snb Tamarack average monbhly @?eml feqds and

gensral talls, respectively, for Jenuary 1958, indicating app mmm*iam
adnd with copper valuss on various gcresn meshes,

4. Tables ¥I and VII, represent Tamreck average wonthly gensral feads awl

3:
general tuils, ras g;wi:ﬁ vely, for April 1959, indl m‘hmg ag;mp:ﬁﬁ ate
gf*imi with copper valuss on warious screen meshes. Hers the tallings
are gonsiderably reduced bacavse the feed 1s nob as culdised as in b
aboya.

G, Table No. VIIT vepresonts onderflows from the Tamarack Veb
2y hew r*ly Comp weibe szople. The materdal 28 shown iz v

208 mesh and 13 ade for Llotations The copper w

then the coarse Pacd sod ol dationm of the coppsr prevenbs ;{;:{-”@?:ﬁ%f

flotation rasovary.

oo
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Y Y g - Bomrn'd eypany ot
ah - Tomarack Beclamation

ftlj 331, 1‘2)9 - Papga L

\

Copelusion

1.

24

k.

5o

Prom the foregoing tests, 1t is indicated that no belier recovery was
roagible with the wmiems teste applied.

A report by the Hesearch Depertment of the Hichigan College of Miniag
apd Technology, jasued March 28, 1958, titled *Mlcroscopic end Flotatliom
Study of Tamsrack Sends® disclosed that the ore was hdghly oxddised aumd
no real sccomplishment resulied frem tha standposint of bhebler copper
PRCOVESY,

Increasod plant %onpage exeseding bell will ecapacily afiects oropar
ope yeduction, producing highsy tailings.

Project Mo, 43%.1.31 covering a Metellurgical Test for Copper Hegovery
of the Ahmeck Mi1l Beclamsllion S2nds, diselssed no bebtier copper wam’wz*yg

In the past ysard, many abiomphs to reduce the ‘i;ail:’mg losaes were made
on the native oxldigzed copper tailing deposiis of the Copper lountrv.
All attemmbs o date rrowe nwo lmprovesent of copper recovary of thess
ores by weans of flotabion.

2 Q; /{%WWIM -

Qﬁ&;
Gnn Ahton

Tndustzial Bnginesring Departuenh

L

o
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Process Investivatlion of Perdly Oxldized Beclamablion Oouose Dre

hssay Results of Tewarack Beclamstion Plant - ‘I’est - 19571958
ij@htv Nﬁo 4{98 195

TABIE I
Belt Tash
Rege Belt Pli, Gen, - Gens Shifts 0,2
Part, Date Feed Tong Figes Fesd Tall Dy Aft, Nite Flot, Hemsris

gl :
12/8  .291 2,643  .260 W2TT W35k - L1584 L1A9 G158 JMEL Reg, ;gz*ae@iee s =1l
. #5 P.0o & #11 PO

12/6  .295 2,453 .96l 260 150 JA43 0 L155  WJA51 L1477 Senw as a}:as%

wAT  12/7 319 2,636 261 2254 G150 LA39 L.152 158 L9 #om ‘
3-2/ 8 0319 2,582 «261 «25L 150 2439 +152 o158 <162 % B oa w
12/9 29 2,536 241 2263 L151 L1645  L1h5 L1633 60 0 wowomoow
12/10 .258 2,518 .270 L2UT SRl JIA7 W1A9 . J226 0 L1688 wonoowou

b=

12/11 4258 2,325 2270 o241 LML GMT 2N L1280 . S
Total 2,019 17,6Y3 1.824% 1.802 2,037 1.014 1,051 1.040 Ll(}l
:’}.’?Grag@ (4] 288 ?.; $ 525 3 269 E 258 @ :;:«lﬁ LY 11%5 o 150 ° 1&9 ] 157

12/ 12 °305 295}"2 0266 ¢2§9 sli';é o 135 03-53. »151 mlﬁl Ze=1 1 % #25@ Dowlmoth
‘ ' # #2 Fuel 041
12/13 o257 2,313 .,265  .258 k4 LS W1y L1399 L175  Same as above
12/1 22 2,543 .25 .231 .13 134 43 5L 39 0w v ow
12715 o242 2,39 L2359 w231 L33 134 13 LIS LIS now n
sge 12716 267 2,282 24 272 L137 L4300 A7 J121 138 W ow "
12/17  L.252 2,23, ,239  .238 L34 138 137 L1256 L1358 v @ "
12/38  .252 1,683 239 238 L1340 ,138  .137 L1266 L1s1 wow "
12/19  W279 2,271 L2895 L2686 LIL7 M9 42 L160 noow "

12790 278 2,422 26k b G133 LS L1588 187 e W ow i
Twtal 2.37h 20,65k 2.3k 2,241 1,280 1,259 1.314 1.264 1.200

o2k 2,295 L260 249 LH2 LU0 L6 O L1E0

12/?3. 297 2,653 L2588  2h1 0 (A9 L1610 LIAT 0 - Zed1 £ #8 P.O,
12/22 .297 2,535 258 2251 G149 L161L LIAD JIWT - Sams as above
12/23  W2Th 2,549 287 L2590 15T L1590 JI4T 1AL 156 AW #
sgn 12024 276 1,560 260 0237 L1516 L1546 L9 L1AT L1353 won a
12/26 276 2,447 JRAO 2237 L150 5L LIL9 LIAT W12 noow %
9,2/ 27 267 2,286 ,250 <266 150 L3157 L18L 139 2157 noow w
12/’28 eggs 21)5!5"55%« ugé? @21&5 lj 2 93-«3’8 @3-3? al)e wmg # n u

12/29 o285 200 2T 26 M2 o238 3 . Lug v o
(%’3‘?@3@ gg) 7 lg 387 :2;;. {;6}? 1(::?233 1 ‘i ?@ 3.. 4 fﬁ% :Ba o 153 ln;lgl g%é

hwarage 282 2,351 261 I S P S % BN 1 Y S 5 B 1 -



Belt
. Aeg.
Part Date Feed
1987 '
12/30 .261
12/3) 260
1

i’/%zﬁ «260
/3 .270
Who .291
VL - }
6 « 267
i3
1/ 9 3 0263
1/10 <257

wpr 1/11 .
/12 268
+ 304
o Tl
/15 274
1/16  .2%1
/17 .2
18 .2L5
1/19 245
1/20 273
Potal 5,714

L2z 267

Total - o534
Avsrage o+ 267
/23 .253
/26 267
1/25 281

/26 o281
g 1 j;z#;;’ o3

/28 .2
/25 208

130 218
Total 2.252

By o L !
Aurongl <280

Lhoih & connd
LSS AR

Teat
] Balt Plta G’enn Gﬂn. Sma NO.z .
Tong Jines Feed Tail Day Aft, ©HNite Flot, Remarks
2,406  .268  ,225 ,150  .158 48 LA45  L1kh Zell £ zgl P.0. #
’ - L Pe Qs
13‘}81 0255‘ n221 : 9133 03197 ?125 e ) . &3'33 ’ S&me as aﬁoﬂ
1,651 .255 .21 .38 - W25 W43 L3 nom o ow
29523 .259 uaz.? Q156 01?3 aw 315& .lﬁé . wou " t
2,391 255 220 L139 L1346 1350 W4T 134 o ® w
2,185  .25% 220 #139 W13 I35 GJA&T L3324 onoom w
2,237 253 226 JA45 W39 K7 L8 L14s oo i
231&88 02!&1 : 0230 am al39 oll'!«g . 01!&2 e &3&51 . . u " u
2 ,206 bf?vzir}- \1230 cm 63-39 Qlw .1&2 . 9_1—51 » Yo o B
2,300 .260 o2h2  LAAT 15T WLAhA UG5 AT omowoooom
24452 _«;21-&8 2252 o149 a1k9 o154 - J1hh o156 N o "
23322 o263 ' a236 i .114-8 0139 03-5!0 0151 QM? ) e a ¥ "
29310 0263 a236 «1143 -139 156 2451 A e "
2,425 L251 237 LA50 L1852 180 L137  L1A9 wou "
2’260 Q?jévs a;“?é}? Dm 0138 0115'3 FME valﬂ:&i}-, — Lo # it
19705 0%5 -agzé? _51’!&2 0233 om alzbs ' 'um o n " "
2,381 277 o226 JAE2 G237 A9 AT 45 om o ow "
2,739 .265 o23h  L156 L1577 L1533 L157 L1422 v ow w Hiogh tonnage
2,551 L2760 L2BL 4L 150 142 L339 139 W om o omoa o owoom
2,580 276 o284 JIhh LABO LiB2 139 139 w o om o wwo oW om
2,656 261 5255 .158 | 2168 .15 (A5 L152 ¢ " " High Tonnage
7,839 5.002 4,980 3,057 2.93h 3,033 2,916 3,062
2,278 L2568 | ,237 .6 LT JIkh 6 LU
. _ - {High tonnags)
R.TH0 273 287 82 173 A6 160 glﬁ?}‘?}mﬁ 2 250 eo./min,
' : Yor 077 Lbs,/ten
' 'glj@é‘%&) ft;;; Pai}amﬁy ﬁa«fﬁﬁﬁw
) ai?féﬂ} f?ll Pe@aif;’ 5 @Q :;g.Q
@ Q@@jﬁlﬁiﬂa
’ Zwll Prapared at
‘ ‘ Alwmeal M1
2562  .273 L2817 L162  LIv3 15K L3160 L1g0n momomomow w
5ohh2  WBWA L5Th 325 J346 308 320 L67L
2,721 G213 287 162 LIP3 15K L160 L1548
2,551 L2765, 255  L1S7 L3166 A5, 152 L18L 7ell £ 4250 D.P. £
. 3 ’ ‘ #2 F o 0_4
S 2,458 277 o254 L162 172 LIAT 166 L15% Same bose
2,606 L2792z L1521 K 162 asm mowaw
2,601 .29 «<h2 G182 LJIA8  JI45 182 139 # B oBn on
2,532 260 w2h2 JABL L1AT L1360 e . 157 I T
gﬁggg *«vgég 93?;@ @'fé.?? rsj.é.g& a}ié‘{; a?&ég eiﬁ? Con # LV
1,816 268 YD LA5T  L1Mh WML 182 15T wowow o om
2ol 210 L3Bh L3SR 0 o132 1% 157 LU wow oW oW
19,207 2.197  2.00% 1.235 1.26) 1.347 1.9vL 1. 235
2,600 Az JEEZ GJiEL 158 WBA L159 L8,
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O L. Cralg ' October 12, 194h

Before starting my analysis of the suitadbility for the installation of a 00CS
process in either the Lake Linden or the Tamarack leaching plants, I think i%
would be well te give a shors review of the COCS process as practiced by Harshaw
today, The first step in the operation is the loading of the reaction tank with
copper wire, This reaction tank is abous 6! 6% im diameter, and abous 10* high,
and has a capacity of from 12 te 14 thousand pounds of wire., After the tank ia
loaded a few bage of sodlum chloride are added and the tank filled with water,
A weighed of 26° Be' ammonium hydroxide is alse added te the tank, and the
batoh is started by blowing through compressed air. From time te time as the
batoh progresses 98% sulphuris acid is added in order te keep the pN of the solu-
tion around 4,0, The air agitatiom is keph up from 12 te 1A hours, at the end of
which time the batch is finished. IV is them pumped over te a storage tank, which
is aboud 10! in diamter and 12' high, and agitated by a sweep agitator. It 1
allowed te age in here for another period of time, and is them filtersd through

a wooden plate and frame filter press, After thoroughly washing the press caks,
the presses are d d and the cake im leaded om trays and put inte truck and
tray driers. ‘them the cake is dry i% is remeved from the drier and ground in a
Raymond Impact Mill, After grinding the produck is begged in paper bags, and is
ready for shipment. ' . -

There are a musber of improvements we contemplate in the sstting up of this new
plant, of which the substitution of a sontinueus type of filter rather than the
plate and frame presses is one. e have slready semt some sanples of our slurry
to Oliver United Filters for test runs om their typs of filter. The analysis of
the cake from this filter shows it t¢ be high im both ammonia and sodium, and for
that reasom we are not sure whether oy not this type of filter can bé applied te
the process, However, more sasples will have te be sent te theas people and te
mamifacturers of other types of contimuous filters before we reach a final deeision
on this peint, ‘

Another improvement we contemplate is the use of a continuous type of drier rather
than the use of the very laborfous truck and tray driers which we are using ad
present, The type of drieps that may be used em this product are (1) Raymend Xiln
un, ) qpm’g.nma (3) Aeroform Drier, mamufactured by Prostor and Sehwirts,
and (A) a rotary drier such as manufactured by louisville. The advantagé of using
either the Raymond Kilm MilX or spray drying ovey any of the other metheds is that
the product would ned have t¢ be ground after drying. Agsin, before we make a _
£inal decision on the type of drisr te be employsd, a thorough investigatiom of all
these different types must be made, . . ' S

So, as you ses, at the present time the type of equipment for the COCS process has
not been fully determined, It therefors is in order to analyse the space available
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by comparing space requiremente using aa Oliver Continuous Filter followed by
either Kiln milling or spray drying; and by using plate and freame filter presses
ronm by an Aeroform Drier and grinding and bagging nachinery,

The maim items of equipment needed im the firsé case are (1) A reaction tanks,
spproximately 7¢ diameter by 101 high, (2) 3 storege tanks, approximstely 10¢
diameter by 12¢ high, (3) A BCK reaction tanks, approximately ' diameter by 99
high, (k) 1 Oliver Pilter, (5) L spray drying or Kilm ailling setup followed by

a Bates Valve Bagger, For the second case, the equipment needed is (1) & reaction
tanks, approximetely 7¢ diameter by 10¢ high, (2) 3 storage tanks,. approxinmately
10% diameter by 12¢ high, (3) A BCOR reactica tanks, approxisately &' diameter by
9% highy (M) 3 42% weod plate and frame filter presses, approxisately 30! long,
(5) 1 Proctor and Schwarts Aeroform Drier, appreximately 60¢ long, (6) grin
squipment followed by a Bates Valve Bagger. In addition, sufficiend spece st

be provided fer the storage of raw and finished materiale, The raw materials con-
sist of (1) briquetted oepper wire, (2) 26® He! ammonia storage, (3) 648 Be' sul
phuris aoid storage, (4) lquid caustie soda storage (AN Kiyria we are using the
supplier's tank ear, ,ro'rh;g: the same arrangement can be utilised here), (5)
sodiun chloride storage. The finished goods storage, which consists of 56§ COCS,
ki% COCS, and BCE, should be stored in an ammonis free loeation. Alse, since the
sales of these items are seasonal, sufficient spase musts be alletted te store ap-
proximately 200 tons of produck. ~ " ' B =

I hope the foregoing has givea you anm idea of the problems we mish consider in
choosing a suitable lecation for the installation of a 1000 ton per year unis of
0008, keeplig the thought ia mind that it very probably will be expanded to 2000
tons per year, and possibly te 3000 tons per yoar. ' ' o .

Bquipment installed ad the presert time in the process building as Tamarask cone
sists of six 54' diameter by 12' deep steed leashing tanks, four LA! diamstey
Dorr Classifiers, and misesllaneous equipmerb. One of the proposals submitted by

0. & H, 13 te remove twe of the Dorr Classifiers and some of the miseellanecus eguip-
ment, and install the COCS process im the vacated area, The geomstry of this area

is approximately 61'-0% by 85'-0%, or approximately 5200 square feet, Using the
squipment cited in the first case abeve, it would be possible to make a satisfactory
installation in the 61'-0" by 85'-0% area allotted, However, it would be necessary
to erect a storage shed, preferabdly im the area directly south of the present Dorr
Classifiers. This storage shed qould be of light steel truss construction with.
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corrugated stesd siding, and showld be of sufficient sise te allow asple storage

spage for both raw materials and finished goeds. A railrcad spur sould be brought

inte this building by cutting ime aa exieting plamt track & shest distance away.
L J

‘I 1% was deeided te substitute plate and frame filter presses instead of the.
Oliver Filter i8 stild would be possible te install the equipmend im this location;
although it would sericualy ous down the werking aired necessary fop dismantling :
and gleaning out the spray drier between yuns of the various produgte, '

-Using the equipmerd cited in the secend place, i8S would nod be possidle te maky -

a satisfactory equipment installatien inm the 61'=0" by 85'-Q% area., 3inee thiy

1s & fairly high building (sbeub 28% below tzuss) i mey be pessible te put in.
another fleer and erect the reactiom tanks, the sterage tanks, the BCH tanks, and
the filter presses on the second floery while the drying and grinding equipment:
could be installed on the first floor. This would give enowgh recm te allow &
railroad spur te be rum inte the bduilding, and wewld alee allow & limited storage
spase for raw materials, ‘ - : ' -

In my opinien, the cheic¢e of this area for the installation of a COCS process is
not a very good one, The reasons are that, although iS is possidle te install a
1000 ton per year unit im this ares, thers weuld be ne place te ge if it is ever
decided te install a second or third 1000 tom unit, ZHven if 1% develeps later on
thas additional pment can be soved by G, & N, fyrom this ares; the original
layout nesessary for the thewsand tom unit would bé such thad comsidereble rear-
rangsmend of equipmend weuld resuld if is was ever deeided te install another unit
in this lesation. Of course, this unit can be installed with the ides in mind that
1f 1% is ever nedessary te incresse produetive capacity the equipment wewld be .
moved te & new locatiom alenig with the addiSional equipment nscessary te meed the
new produstion requiremsnts, Such a procedure is, of course, expensive and one te
‘e avoided Af ab all possible. Again, if i is necessary te erect a second floor
in this area te acecamodate all the equipment, the ¢xpense involved would be don-

If ié 1is decided to install the COCS prosess in the Lake Lindem sand leaching plant,

ample space could be provided for the prosess by pulling twe of the 34! dianeter

sand leaching tanks from either the north or the south end of the building., Ia

either case, this would give s working area of approximately 60* wide by 125* long,

or equivalent to 7500 square feet. In the use of this ares the beat possible layoub
i,
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for this equipmerd can be obtained. Pdrhqp. the noétls end of the bullding would »
be & better losation tham the seuth for ié would be more isoclated, and the worimen |
would not be bothered by the Crane traffie, which I understand as times is very ,

heavy, If i\ was over deeided te install another 1000 tom per yeay unid all thad

would be negessary would be te pull the twe adjacent 54' diamster tamks and install
the necessary additional equipment, This could all be done witheub disturbing or
rearranging the initial equipment installaticm, and for this reasom this ares 1is -
te me the nost logical and the rmosk sppealing of the twa areas proposed,

A good loeation for the necessary raw material storsge, with the moptiéa' of the
sodium chloride, would be in the ares directly east of the twe leashing tanks and -

_oeeupied at preserd by solution tanks. It iS was rnoé deemed feasidle by O, & H,
-te remove these tanks, the next best thing would be te construch & s lean-te

ont the wesd side of the building few the neesssary raw msterial storage. If i%
were possible te open up a portiom of.the north flotation plant for storege it
would be am 1deal ldcation for storage of both finished (0CS and sal¥: This builde
ing is free frem ammonis fumes and, therefore, well suited fo# long period storsge
of COC3, Alse this building has railroad faeilities, which would help fasilitate

‘the shipmen$ of the product,

In addition to these twe aress i% has been suggested as a possibility that the
vacant ameliing plant ab the Lake Linden Works esonld be utilised. This building
is divided inte four sections, each approximately 60! wide by 120% lomg, and each
one of thess areas would be suitable for a 1000 ton upit. The geomstry of the
squipment layeud 1s such thad adoud the mest efflielent squipment installatiom would
bchmaapvnti_ntdréﬁ’%hwmﬁm,““ 1f Gs & Ho hae any othey
locations avallable the (OCS progess could be installed in thea if the space avall-
able would appreximate these dimensions, : .

Before we can make a final complete layoud of the oquignmt for this process, and
before it is nedessary te make & final decision aé te the area in which the equip-
mend 13 te be installed, it will be netessary for us te determine the sxact type
of filter and drying oquipment te be used. ¥hen this is done, and the loeatiom .
desided upon, an ascurate, detailed estinate of the ¢ost involved in the construce-
tion of a 1000 tom unit can be drawm ups o : :

R. Ae Luchf”
RAL:JMA '




CALUMET AND ‘Hecra CONSOLIDATED CoOPPER COMPANY
CALUMET MICHIGAN
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Mr. W, J. Harshaw, Preddmt
. The Harshaw Chemica) Company

1945 Bast 97th Street

Cleveland 6, Ohio

B«r Kr. Harshawt

The Board of Directors of the Calumet and Hecla Consolidated Copper Company has
authorized me to negotiate sn sgreemen$ with your Compény leading to the joint '
production and sales of copper chemicals substan$ially slong the lines we have
disoussed, such agreement to be subssquently ratified by the Board of Directors
of caluut and Hecla before becoming effective. The details of our joind ar-
range:;’us, of course, must be worked cu$, and we hope that this may be dono

promp .

We undorltand that s new corporation will be formed uth an suthorised cap:lttl
of aboud $300,000. This new corporation will lease from Calumet and Heels such
space as is necessary for production, BEquipment will be provided by purchase, '
either from Calumet or from Harshaw, Capital will be furnished by sales of stock
to Calumet and to Harshaw, either for cash or for equipment, ete,, so that each
Company always oms 50 per cent of the stocks The amoun$ of capital needed canncs.
be determined ab prcaent, but can be addnnod from time to tine to meed the Come
pany's roquim

A% presend there are twe products which vd.ll be produced, 0000 and cu r:'-.o tvdratc.
Other products may be added later by mutual agreement, and it is undor:tood that
we will both attempd to develop such additicnal productss We now have & process
for mking Cuprous Oxldc, whdch Iocku as though 1t mdght be rau.ly nry soon,

Ii is undor-tood that our present mixed o:ldc 18 nos to be pud in the pool. Also,
we can produce Cuprie Oxide direot in our leaching plan$, and are now preparing

to do so, and Will therefore retain tids produchy for cur«lvu, ab leash for the

prouut, clthough we W1l be ghd. to make a sales arrangmt with you if you wish,

Bosh Cuprie Hydrate and Guprmu Oxldc (if we can make 1t) will start with our

present leach solution, wiich is the basis for our present mixed oxides Productios

of these materials may displace our own produch te some extent, either by teking
some of our capacity, or by taking some of our marke$. . The price that we charge
for the solution, delivered to the new plant, should therefore ineclude our normal
profit on our om operation. In other words, the price will be determined by
deducting from the market price of mixed oxide (13,6 cente per pound of contained
copper a$ present) the normal cos$ of cperations no% performeds sich as, distilla-

gi.onm,u gackaging, etc.} and by addinz the cost of solution no$ returned to the
' o @
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We are to mnag- the operation and -m. charge the new Company all of our real
costs, including spplicable overhead items.

Your Company will sell the products of the plant, and will receive a commission

of 5 per cen$ of the sales price. In this connection, as long as we are selling

mixed oxide and possibly Cupric Oxide we feel that i$ would be advantagecus to

be able %o make sales of the other products also. We have ne intention of
creating a sales foree or of trying to make sales, bub feel that some of our om -

' customers migh$ prefer to buy from us, a$ least at first. Harshaw would receive

its regular commission on any such sales, and we would ge$ none,

Will you please ask Ur, Perry to send us & copy of your agresment with the Steuffer
Chemical Calpcny, to be used as a starting point for a contract between us,

AL an early date another conference should be arranged to work ou$ the details ot
the arrangemend 8o that we may proceed as rapidly as pousibles I suggest thab
this sm- you come to Calumet,

8incerely yours,

President

ERL/P
C-ct A
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A. H. Wohlrab, General Manager ‘ August 27, 1945.

a8 r

Dear Sir: .
With referénce to the charge out price of electric power for

the new chemical plant at Tamarack Reclamation:

From the data we have at the presen

furnished will be gengrd e Lake Linden Plant. The average

cost of pr s plant for the past 6 months has

tchboard, as shown by the monthly cost sheet, but
ating condition the increment cost of any addi-
tional power oped by this plant will be in the neighborhood of
«7¢ per Kw-H. (just the coal cost).

The power used at thc\n_éw chemical plant will iae metered at 440
volts and in order that this plant stand its share of line and trans-

former losses, I would suggest that we establish a rate of 1.00¢ per

Kw-H.
Yours truly,
, s/ Carl L. Fichtel
CL.F/ G 7 ' Electrical Superintendent
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August 27, 19145-‘

Mr. E. R. Lovell, President
Mr. A. H. ¥ohlrab, General Manager
Calumet, Michigan '

- Dear Sirs: . Steam and Watér for Chemical Plants
at Tamarack Reclamation

Steam for use in the processes does not appear to be required.

Building Heating

A fair charge may be arrived at by comparis
ing plant experience where the condensate is
proportioned to radiation and other factors.

th Calumet heat—

For example, the Hecla machine she
used 934,000 1bs. of steam in January
square foot ground area.

Using seasonal £

504 and 25%, and 3 montlg
$1,000.

Water Supply
Three sources of water are available, Lake Superior, mill supply from
Torch Lake, and fire system, also from Torch Lake.

Lake Superior water costs around 8¢ per thousand gallons without
overhead on labor, depreciation, ete,

The cost for power only for mill supply water is about 6 tenths of
a cent, and for water from the fire system 2% to 3 cents.

Falr rates to cover the full cost would be 10¢ per thousand gallons
for Lake Superior, 1¢ for mill aupply, and 4¢ for fire system.
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Mr. E. R. Lovell, President

Mr. A. H. Wohlrab, General Manager -2 August 27, 1945.

Lake Superior water may be required for process work except coolihg,
131 batches per month at 1800 gallons and 10¢ per 1000 gallons, would

cost under $25 per monthe Amount of wash water is not known, probably
would be Lake Superior. ' :

Water from the mill supply or the fire system may be used for cool-
ing, according to the pressure needed for circulation through the colls. -

Meters in the water supply lines would apped

RM/G
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LAKE CHEMICAL

- Fiscal C-O-C-S COPPER HYDRATE T-B-C-S
Year 1945 Produced Shipped Produced Shipped Produced Shipped
Jan. - - 4,525 3,025 - -
Feb. - - 3,480 2,709 - -
March - - 4,105 4,211 - -
April - - 2,185 4,000 - -
May - - - 200 - -
June - - 21,000 14, 446 - -
Totals ] Ty 35,295 28, 591 P g
Fiscal
Year 1946
July 36, 049 - - ~ p i
Aug. 97, 576 100, 576 = A 3 i
Sept. 98, 841 96, 841 75,377 40, 527 - -
Oct. 126, 100 101, 100 6,991 34, 331 - -
Nov. 137, 202 149, 002 37,971 771 - -
Dec. 143, 430 98, 660 39; 339 57, 789 - -
Jan, 134, 840 196, 760 59,951 60, 301 - -
Feb. 129, 150 150, 700 71,660 51, 260 - -
March 149, 890 103, 090 51,190 51, 040 - -
April 140, 365 153,965 101, 700 103, 500 - -
May 140, 320 163, 020 30,900 - - -
June 131, 723 111, 719 i - e A BT
Totals 1,465, 486 1,425,433 475,079 399,519 - -
Fiscal
Year 1947
July 137, 795 161, 149 - - - -
Aug. 114, 465 50,615 - - - -
Sept. 200, 801 1,001 - 1, 022 - -
Oct. 209, 869 102, 719 - 43, 009 54797 -
Nov. 47, 367 101, 167 - 12 - -
Dec. 175, 427 100, 327 - 1,095 - 5
Jan. 152, 401 205, 001 - 12,002 - -
Feb. 136, 564 167, 764 - 25 - -
March 113, 457 302, 757 - 1 - 10
April 159, 229 140, 879 19, 400 9,911 - -
May 146, 781 211, 331 59, 819 48, 219 - -
June 150, 901 106, 851 59, 584 81, 235 - -
Totals 1, 745, 057 1,651, 561 138,803 196, 531 5,797 15




LAKE CHEMICAL

Fiscal C-0-C-S COPPER HYDRATE T-B-C-S
Year 1948 Produced Shipped Produced Shipped Produced Shipped
July 30, 750 112, 250 46, 010 40,010 5, 782 -
Aug. - 50, 000 55, 600 - . s
Sept. - 50 - 3 - =
Oct. 74, 200 50, 000 - 40, 002 - =
Nov. 143, 850 150, 000 - 9 » -
Dec. 162, 350 150, 000 - 23,653 - -
Jan. 200, 050 200, 000 16,653 3 - -
Feb. 221, 650 200, 000 65, 262 62,012 - -
March 262, 250 250, 200 78,217 91, 306 - -
April 152, 600 100, 250 - 6,002 - -
May 124, 961 140, 011 - " - .
June 144, 550 106, 000 - 801 - -
Totals 1,517,211 1,508, 761 261,742 263,801 5,782 =
Fiscal
Year 1949
July 121, 750 40, 000 21, 145 3,153 - -
Aug. 125,950 - 45, 151 60, 051 - -
Sept. 36, 350 50, 000 - 3,100 - S
Oct. 74, 150 150, 000 26, 525 25 - -
Nov. 160, 000 100, 000 37,950 20, 000 - -
Dec. 198, 000 50, 000 - 40, 026 - -
Jan. 146, 000 200, 000 - - - -
Feb. 159, 000 200, 000 48, 126 50, 000 - -
March 213, 350 200, 200 83, 558 84,408 24, 050 -
April 86, 400 250, 400 30, 150 31,600 83, 650 -
May 183, 250 90, 000 51, 650 50, 000 - 50
June 160, 750 206, 000 82,100 50, 000 - 40,170
Totals 1,664,950 1, 536, 600 426, 355 392, 363 107, 700 40, 220
Fiscal
Year 1950
July 6,100 50, 050 32, 600 40, 025 18, 220 6,600
Aug. - 150, 000 69, 300 80, 000 29, 950 86, 400
" Sept. 43, 250 - 44, 250 56, 000 33, 500 2,400
Oct. 185, 350 100, 000 48, 050 45,000 - -
Nov. 228, 650 290, 000 58, 160 54,010 - -
Dec. 238,250 210, 000 85, 750 94, 500 - -
Jan. 212, 300 180, 000 72, 750 11, 600 - 50, 000
Feb. 242, 200 250, 000 85, 000 84, 000 - -
March 65, 400 250, 000 100, 300 160,150 311,800 123,050
April 189, 250 202, 350 - 2, 550 - 172,050
May 251,900 140, 000 - 2, 350 - 2,000
June 60, 880 140, 200 - - 54,750 17, 500

Totala 1,723, 530 1,962, 600 596,160 630,185 448,220 460,000

448




	Coninuation of the Historical Information




