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REPORT ON CONGRESS WINE
AND
TAILINGS DUMP

F sl

YAVAPAT COUNTY, ARIZONA

The Congress Mine and tailings dump were examined by W. A.
Leddell and Gerald Sherman for the Congress Mine Corporation, of

100 Broadway, New York, beginning on June 14, and continging

' through the months of July and August, 1935,

From measurements, sampling, and milling tests on the tailings,
the following results are calculated:
CONGRESS TAILINGS

QUANTITY . i B i
White Tailings ¢sveeccseeess 120,000 Tons

b
8

= A PTONy

BroWn TBiliNgS 4eeessiosevess 2803000 Tons | iy i st

’ Tons

WHITE 'TAILINGS | . ‘ T Al LIRS
_ Gold 0,0735 ozs. per ton $2.53 @ 85% ve.ss $2.15 .
Silver Oy 45 ozs. per ton,  .34"@ 75% vesss _0.25-

] Operating CO‘St ;per TOH %o e o . ::o' sessecee .o ene :836 i

OPERATING PROFIT 120,000 TONS @ $1.564 4susessssosss $187,500

BROWN TAILINGS { o
Gold .0 525 ozs. per ton $1.81L @ 70% eee.. $1.26
Silver 0.33 ozs. per ton 25 Q 60% iunees L O0LXB

QPerating Cont POX TON i iseedssees sibeedsoinsns :836

OPERATING PROFIT 280 ,000 Tons @ $0.584 evsecesecconce 1632500
$351,000
MILL AND PLANT CONSTRUCTION 4eeeesecsesss $92,320 e
WATER SUPPLY 8606080600000 0000000000000600m 15,000
ENGIIIEERING ..........“.‘..‘..."....... 5'300
CONTING'ENCIES oo vtoestosorrressrancee 7,580 ;a
WORKING' CAPITAL L2 S I B I N S A O AN Y 201000 . 14910%

$211,000
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The Congress Mine was owned by the Murphy Estate and managed by
T. J. Byrne, Attorney, of Prescott, Arizona, as Trustee.
The property is situated in the Martinez Mining distriet, Yavapai

County, Arizona, about 3% miles north of Congress Junetion on the
A.T. & S.F. Railway, It is reached by a good road on a slightly

ascending grade from Congress Junction. The property consists of 15

patented and © unpatented claims,

Patented Claims

Fraction Niagara Mill-Site
Why Not Ohio

Mosouri Rich Quartz
Niagara Golden RBagle
Congress Incline

Queen of the Hills 0ld State
Excelecior Snow Storm

Golden Thread
Unpatented Claims

Bellick Highlend
Remnant Keystone
Boundary East Extension of Golden Thread
Sunnyside Mertinez
Ophir

The Congress Mine was located in 1887, or shortly before. Active pro-

duction covered the years 1889 to 1891 end 1894 to 1910, since when

.1t has been practically or entirely idle. During these periods it

produced in gold and silver sold, $7,649,497, which was taken from

692,332 tons of ore. The recovered value per ton was approximately

' $11.80, having a gross value of $13,00, which would now be worth in

Q

gold and silver contained, about $22.00 per ton
PRODUCTION FROM CONGRESS MINE by W. F. STAUNTON

Produection 692,332 Tons
Gold 388,477 0zs.
Silver 345,598 0zs.
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Vealue Gold $20.87 $8,029,900
Silver 0.60 204,560
38,234,460
Value per ton Gold $11.60
Silver ' «19
o7
Teilings 1,20
Gross Value per Ton $12.,99
Value Gold $35.00 $13,597,000
' Silver 0.75 259,000
Value per ton Gold $19.63
0 37
$20.00
Tailings (Sampled) 1,95
21,

These figures were taken from en article by W. F. Steunton,
published in the Engineering and Mining Journal of November 13, 1926,

Mr. Staunton is a mining engineer, who was Superintendent and Manager

of the operations during 1894 to 1910,

The tangible assets of the Congress property consist of the
tailings milled during the productive period and now situated in a
pile about 1000 ft., long, 300 ft. wide, and of verying thickness up
to 37 ft. on the Excelecior and Golden Eagle, with a small extension
at & higher level on the Incline Claim.

Attention hed been drawn to this teilings dump by a report of
The Merrill Company, dated December 31, 1915, in which its quantity

and value in gold and silver is estimated with the plant required for

its treatment and operating costs, and a statement of probable profits,

to be obtained at §$20.67 Gold.
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This report was investigated, and it was found that the sampling
was done by Frank H. Ricker, still of The Merrill Company orgenization,
and Jack Moulton. The final summary and estimate was made by M; H,
Kuryla, now Vice-President and General Manager of the United States
Smelting and Refining Company of Pachuca, Mexico. The quantity of
tailings was estimated at 505,000 tons and the gold at $1.46 per
ton (£20.67) end silver at 21¢ per ton. A recovery of about 67%
was expected, by regrinding end cyaniding. Under those conditions
and at the prevailing price of gold, the project was not esttractive,

end The Merrill Company allowed it to drop. When the price of gold
reached $35.,00 per oz., the estimated gross value of the tailings
rose to $2,78 per ton, with a much greater inerease in the margin of
profit, ¥ |

The Merrill sampling was carefully done with 75 holes drilled
and an equal number of cyanide tests, and the data on which the
estimetes were made were no doubt correct. The recovery by cyaniding
was low, but no particuler obstecle appeared which might prevent the
successful treatment of the teilings. With a greater value, finer
grinding and longer agitation would be permissible if it yielded a
higher gold recovery.

Several attempts have since been made to treat the teilings, of
which only one was successful. Otto Ellerman, now Manager of Perez
& Company, Assayers and Metallurgical Engineers of Los Angeles, Calif,,
then. associated with a Mr, Curran and acting for an investor, designed,
built, and operated a cyanide plant which treated 10,000 tons of taile-
ings and produced a little less than $12,000 in gold and silver
(at $20.67 gold) on which a profit was made. For lack of capital re=-

quired to pay for the plant already constructed, and provide a better
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screen and pump, the operation had to be abandoned.

Another attempt was made to treat the tailings under the direction
of J. T. Shimmin, who remodelled and enlarged the Sunshine mill at .
Kellogg, Idaho, in the winter of 1934 and 1935, and is now associasted

with the Buchans Mining Company, Buchans, New Foundland. The tailings

were sluiced down by water to the plant, but it was discovered that
appreciable quantities of the gold were water soluble which were
lost in transit. These losses made the operation of the plant un=-
profitable, and again lack of capital prevented further action.

In 1933, the Congress Gold Inc. obtained a lease on the property
to treat the tailings, and later to sort out and treat ore from the
mine waste dump. Both operations failed, because of a shortage of
equipment which prevented sufficiently fine grinding and time for

agitation igﬂgg}ution, when treating the desired tonnage, and a lack

g;ﬂégp;}g;wgp correct it, This operaticn was followed by a lease
and option to the Illinois Mining Corporation, which operated on
similar lines, and relinquished their option in the latter part of
1934, In February 1935, an option was given to N. €. Clark, an
attorney of Phoenix, Arizona, under which an examination was made by
Wasserman & Compeny, of 40 Wall Street. Their results were not
satisfactory to them and they returned the option. It was then given
to Gerald Sherman for the Congress Mining Corporation,

It is estimated from survey and drilling records obtained in the
exemination of June, July, and August, that there are altogether
more than 400,000 tons of the tailings. For details of the estimates,
reference is made to a plan of drill hole locations and cross sections

from surveys at 50 ft. intervals from end to end of the dump, and

records of the drill holes, sampling, and caleulations based on them,
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The tailings first made, were roasted before cyaniding, but
in later years, it was found that roasting wes not economically
necessary and the remainder of the ore was cyanided, raw. The
dump, therefore, consists of roasted tailings of & light-brownish
color, below, and unroasted tailings which were deposited on top
of them, of clean white sand.

Drill sampling showed that there is a difference in the value
of the two classes and of their metallurgical characteristies. The
white sands carry 0.0735 ozs. of ggld per ton, which yielded 85% by
cyaniding and the roasted tailjngs\was noted in all drill holes and
separate samples were taken from ;ach class of material.

The roasted tailings do not contein as much gold as indicated
by the Merrill Company sampling. The difference was probably ceused
by the migretion of water soluble gold downward into the subsoil
during the 20 years since the Merrill sampling was done.

In proporticn to the investment, the profits were not particularly
attractive and the option was released to Clark. A reduction in the
purchase price and the possibility of obtaining a loan from the R.F.C.
changed the situation and in January the property was purchased for
$17,500.

The above estimate of tonnage and gold and silver content, on
page 1, is based on the drilling of 49 holes, 3 vertical channels, and
2 shallow pits. The total feet drilled was 1320. In a number of cases
the holes were repeats of those already drilled to check possible
errors of sampling. The working data for the estimete is attached,
as listed below:

Plan of the dump, showing its outline, and the location
of drill holes.,

Sections across the dump at intervals of 50 feet used in the
calculation of tonnage and value,
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List of drill holes and samplé returns.

Reconcilement of holes redrilled for checking, or to
obtain more material for milling tests.

Average assay value for white and roasted tailings by
sections,

Comparison of average assays from drill holes and sectional
averages, ete,

Calculatioh of tonnage and value,
Calculation of weight per cubic foot.

The teilings were moist within a foot or two of the surface
and with one or two exceptions, stood without caving when drilled
to the original surface.

After putting in a short collar pipe to reach the moist sands,
the material in the hole was taken out by "drop™ bits, consisting of
short length of 2 or 24 in. pipe with the inside bevelled to a sharp
oupside edge at the bottom. They were about 2 ft. long and suspendéd
by.-&a bail from a half-inch rope. By raising the bit 2 or 3 ft. and

dropping it, by its own weight to the bottom, some of the tailings

were wedged up into the tapered bottom of the bit for an ineh or so.

A sample of moist tailings was thus pnicked up, lifted out and shaken
into a sample sack by striking the pipe. In deep holes, a tripod
eand light pulley were used.

A few holes were blocked by striking timbers on the way down.

The white sends and roasted teilings were ssmpled separately,
meking two samples for each hole, In some cases the white and brown
sections were €plit into an upper and a lower portion, to discover if
there‘is any enrichment near the bottom. In one or two instances this
was found to be the case as in the two pits, #32, and #43, which
were dug into the subsoil. On the whole, there was no consistent

difference between the upper and lower portions either of the unroasted
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or roasted tailings, but there are still possibilities of encountering
pockets of richer material from which the soluble gold could not

drain away.

There are probably 15,000 to 20,000 tons of tailings retreated
by former operators and discharged on the flat below the old dump,
which average about 0,074 ozs. per ton. They contain not only re-
treated tailings but tailings from gquantities of ore sorted out
from the mine dump by the Congress Gold operations and reised to an
expected value of $4.00 to $6,00 per ton. This probably aeccounts
for the high samples and meay indicate the ocecurrence of a few thousand
tons of teilings on which good profits can be made, but the seampling
and measurements are not sufficiently complete to include theée piles
in the estimate.

Composite semples were made up of each class of ore independently
to be sent for testing to John G. Graham, Professor of Mining and
Metallurgy at the Texas College of Mines, at El Paso, Texas, OQOther
duplicate lots were sent to the Americen Cyanamid Company of New York,
and a few to the R. A, Perez Company, of 120 North Main Street, Los
Angeles, where they were tested under the direetion of Otto Ellerman,
Manager.

The milling tests were made under the supervision of W. A. Leddell,
Metallurgical and Mechanical Engineer, Mills Building, of El Paso,
Texas.

The report of Mr. Leddell on the tests with a flow sheet of a

mill and estimates for its construction, are attached with accompany=

ing reports by Graham and the American Cyanamid Company.
Mr. Leddell's results are incorporated in the estimate of operat-

ing expense and profits, which appear on page 1.

The original water supply was from a well on Martinez Creek

33
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about one mile east of the mine which is now equipped with a pump,
and may be used for a mill and domestic supply up to its normel
flow. While the Congress was in active production, there was not

enough water in Martinez Creek to supply the stamp mill and a

community of some hundreds of people. In order to meke good the
deficiency, wells were sunk on Date Creek about six miles to

the north and water pumped over the divide between Date and Martinez

Creeks, from which it flowed by gravity to the tanks at the Martinez

Creek well and was pumped from there to storage tanks at the mine,

With 15 to 20 men and an economical use of water in milling, it
may be possible to operate with the Martinez Creek water. In case
this is insufficient, easements for wells and rights of way have
been obtained from holders of agricultural and homestead c¢laims on
Date Creek, and application has been made for & water right from that
creek for é ouantity up to 30,000 gals. per day. A pipe line is
planned, which would be about seven miles in length following a
course indicated on the attached U, S. topographiecal map.

The Congress Mine:

Most of the information on the Congress Mine was obtained from
an article in the Engineering and Mining Journal and letters, by
W. F. Staunton, of which copnies are attached.

Ore was mined from two veins, the Congress and the Niagara., They
both outerop in the foothills of the Date Creek Mountains, and dip
under a minor projecting ridge. Both lie in an area of Granite,
probably a part of a similar formation on the west slope of the
Bradshaw Mountains.

It is contained in and runs through a greenstone trap dyke about

15 ft. in width, which strikes northwest and southeast and dips at

about 25 degrees into the hill to the north. The ore is more often
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found on the foot wall but may appear in any part of the dyke. The
ore shoot follows in a general way, the intersection of the dyke
with a fissure vein in the granite.
The Niagara vein cuts through the grenite, strikes more nearly
east and west and dips about forty degrees to the north, thusb
debarting from the Congress vein in depth and toward the west. This
vein does not accompany & dyke, but it is believed that an inter-
section with a flat greenstone dyke, striking more to the northwest

which cuts it on a line, dipping in a northwesterly direetion, has

had some influence on the ore shoot found adjacent to it,
The coincidence of both ore shoots being apperently associated

with the intersectigns of veins with dykes, and the occurrence of
more or less ore in both formations near the intersections may lead
to the discovery of other ore shoots.

Both veins were productive, the Niagﬁra ore probably wider, but

the Congress somewhat richer,

The two veins were developed and operated through several in=-
¢lined shafts, which followed tham down. The Congress shafts are

No. 1, 1100 ft.; No., 2, 1700 ft.; and No. 3, 4000 ft, deep. The

Niegara shafts are No., 5, 2050 ft.; No. 4, 1000 ft.; and No. 6, 1800 ft.

deep. There are some shallow older shefts on the Niagara vein east

of No. 5 Shaft toward the eastern fault which euts off the vein in

that direction, and there are also shallow workings on the Queen of
the Hills and Bellick claims., Records indicate that the Queen of
the Hills produced about 20,000 tons of ore.

All shafts are caved and the underground workings conneeting with
them are practically inaccessible, except the Congress No. S’Shart,
open to the water level at about the 1300 Level, and the Niagara No. 5
for 300 ft. By climbing over waste piles caused by broken lagging, some

of the level drifts can be followed for severl hundred feet from the
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Congress No, 2 Shaft, The Niagara No, 5 Shaft, blocked below
300 ft. is connected with some of the shallower workings toward the
eastern fault,

The ore is found in two main shoots, one in the Congress and
one in the Niagara vein. The Congress ore shoot appears to have been\
uniformly good and to have been mined out completely. There is, there=-
fore, practically no ore in place that can be inspected without clean-
ing out the drifts, for access to the stope faces.

The Congress vein being flat, the ore was broken separately so
far as possible and only enough rock to make room for stoping, and
to fill the workings and thus support the roof. In this process,
fragments of the vein quartz which is friesble, were thrown back
into the gob and lost. The hanging well in some cases, carried
mineralized stringers that could be mined. During the period of pr-

duetion, material containing less than $7.00 did not pay to mine. It
0.1350z,

is assumed, therefore, that some high grade ore lost in the process

of stoping and the reject of some lean ore which was brought by sorting
up to a workable average, and some of the weakly mineralized hanging
wall stringers, were left in the f£ill,

This idea is supported by the letter from W. F. Staunton on the
subject, dated October 27, 1933.

In order to check this theory 21 samples were taken from the
stope fill on various levels from the No. 2 Congress Shaft, as indicated
on the underground map of the Congress vein. They were obtained by
cutting the lagging, drawing out the fill and rejecting material that
would be sorted out by hand, and using the remainder to represent the
fine material that might be profitable, extracted for milling.

The average of all samples of fines was $5.65 per ton. 4 samples

averaged $11.57 per ton. 4 additional samples were taken from points

18
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near them which averaged $4.68 per ton,

In the 850 West, 1250 West, 1300 West drifts, the samples
yielded $10.35, $10.38 per ton and $7.59, respectively, per ton,
at current metal prices. |

It is coneluded that there are areas accessible from the Congress
No. 2 Shaft with slight expense, that can be worked, by roughly sorting
out the coarse waste and shovelling or scraping fine material to the
level below, the coarse material being packed behind and retained by
occasional timbers to support the roof, and the fines sent to the mill.
The operation can be best handled by contract, paying for the tonnage
and value of the fine material hoisted.

.In ordér to prove out such areas, more extensive sampling would
be reguired, followed by teking out and hoisting all the fill from certain
promising sections of the stopes, having a width on the strike of 15 to
20 ft., from one level to the next. On the surface, it would be screened
end weighed to obtein the value and quantity that could probably be
recovered, per unit of area.

Because of the increase in the value of gold, the edges of the
stopes where mining stopped may carry sections that would now pay to
take out. The stope boundaries are indicated in the map of the Congress
vein, by red and blue lines.,

A section of the vein is accessible between the second and third
levels west of the No. 2 Shaft. Sempling there over 170 ft. indicates

the occurrence of a shorter seection that would pay to mine now. This

may be assumed to yield as follows: 5
40 ft. 23" $10.14 per ton
50 ft. 22n 9.40 per ton
80 f¢, 21 8.30 per ton

Some ore there is accessible and can be mined at any time if there



-]3~

were a mill available for its treatment, although there is probably
little of it at this spot.
It was reported that the ore shoot above the 1700 Level and mined

through No. 2 Shaft, produced the best ore mined. The east and

" west stope boundaries of this bloek, have an aggregate length on the

vein of at least 3000 ft. It is very likely that ore extensions will
be found east or west from those lines some one or two of which may
extend for considerable distances and vroduce important quantities of
ore.

While.cleaning out the old stopes and exposing the faces pointing
out into new ground, enough information may be obtained on which to
base more extended explorations.

It would cost little to repeir the Congress shaft and lay track
to the water level, As the mine made so little water that it weas
taken out by bailing, the water level could be lowered to the 1700 Level

at small expense,

The Niagare vein was rather lower in grade than the Congress. It
is Staunton's opinion that it is likely to produce marginal ore from
the untouched vein, made profitable by the increase in gold price, than

the Congress, but its development would cost considerably more and

work on it would be postponed until more information can be collected

on its possibilities.

No value is set on the mine, but conditions are believed to be
favorable for development.

Within the past few weeks, applications have been made to us for
leases on the Queen of the Hills and earlier, to open the Niagara
No., 6 Shaft. This might provide a foothold for further work,

No other development work in the mine is desirable until the dump

20
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operation has been well established. 1In the case that ore from the
fills or from fresh faces can be produced, it would be necessary to
provide a fine crushing plant to feed the grindihg mill before the

ore .could be treated by eyaniding.

Plans: ;

During construetion, pumping tests would be made on the Martinez\ 
weli and the construction of the pipe line and wells at Date Creek |
would not be started until it has been proved to be necessary.

The details of mill design will be completed and construction be~
gun as quickly as possible.

Tests of the Martinez well will be made and it will probably be
necessary to lay a pipe line and put in a small semi~automatic gasolene=-

driven pump at Date Creek.

Since the white sands lie above the roasted tailings, it is pro=

posed to treat them first in order to liquidate the cost of the plant
es rapidly as possible.

When production is well established, attention will be directed.

to the mine.

C;;-2,>1}_§Q:Q ‘:ES (Y A—te

‘March 17, 1936
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CONGRESS MINE
OPERATING SCHEDU!
PLANT DESIGN AND ERECTION d6 Months
TAILINGS TREATMENT:
75,000 Tons White Tailings
25,000 Tons Brown Tailings - 12 Months
TREATMENT:
25,000 Tons White Tailings -~
25,000 Tons Brown Teilings 6 Months
TREATMENT:
D ' 20,000 Tons White Tailings
230,000 Tons Brown Tailings _ 30 Months
4% Years 54 Months




Hole

No.

O 0O =\ & P oW A

[~ I R T
B  H O

14
15

16
17

18

SUMMARY OF CONGRESS DRILL HOLES IN TATILINGS DUMP

JUNE - AUGUST 27, 1935

White

Feet  Assay
20.0 0.07
26,75 0.07
8.0 0.07
15.0 0.07
16.0 Lost
12.0 0.07
10.0 0,08 )
8.0 0.11 )
5.5 0.10

Red
Feet =  Assay

15.0 0.046
11,25 0.046
28,0 0.046
10.0 0.046

10,5 « 0,046

12,0~ 0.05
5.0 " 0.05
5.0 Q.08

13,0 0.05
9.0 0.05

13,0 0.085
8.5 0,06

12,0 0.02
8.5 0.04

Caved
6.0 0.06

20.0 0.06

19.5 0.07
7.0 0.07
9.0 0.06

Total
Feet Assay
35.0 0.059
38.0 0.063
36.0 0.051
25.0 0.06
10.5 0.046 "
12.0 0.05
5.0 0.05
5.0 0,05
13.0 0.05
9.0 0.05
18,0 0.05
29,0 0.038
12,0 0,07
24,0 0.085
20,0 0.06
32,0 0.076
9.0 0.06 /

23



SUMMARY OF CONGRESS DRILL HOLES

( continued )

“ Hole White Red Total
No. Feet Assay Feet Assay Feetl Assay
19 ‘ & 33,7 0,06 33.7 0.06"
20 31.5 0.05 4 4 31,5 0.05
21 % i 24,5 0.04 24.5 0.04
22 9.4 0.07 )
14.6 0.07 ) (a) 9.5 0.05 33.5 0.064
23 16,0 0,10 16.75 0.08 32.75 0.089
24 305 0007 19.0 0004 % 22.5 0009,
25 i . 17.0 0.05 )
12.5 0.04 ) 29,5 0.045
26 ‘ A 9.6 0.04 9,6 0.04
27 R . 8.5 0.04 8.5 0.04
29 . " 8.0 0.06 )
18.1 0.08 )
10.4 0.04 )
1.4 0.065) 31,9 0,054
30 16.9 0.065 15.6 0,045 32,5 0,055
31 ; ‘ 29.4 0,04 29.4 0.04
5.2 0.12 ) (b) 3.5 0,045) 37.6 A
%6 28,5 0,07 6.4 0.065 34,9 0.069
37 34.6 0,065 0.7 0,09 35,3 0.065
38 33,0 0.075 " 3 33,0 0.075
39 Lost i * P % r
39a 3.6 0.09 21,6 0.055)
i1 0.06 ) 26,3 0.06
46 A i 14,5 0.075 14,5  0.075
51 31.7 0.08 ° ® 31.7 0.08
: 52 L ] ) 2500 0.04 25.0 0.04
61 * . 29,2 0.06 29.2 0.06

Note (a) - Assay 0.23
(b) - Assayed 0,17 - use 0,12 for estimate

«2m




SUMMARY OF CONGRESS DRILL HOLES

(continued)
Hole White Red Total
No. . Feet Assay Feet Assay Feet Assay
la 0 28.2 0.05 28.2 0.05
3a 8.2 0.08 24,3 0,055 32,5 0.061
13a 886 - 0,085 23,5 0.05 27,0 0.052
16e 0 33.8 0.05 33.8 0.05
17a 8.8 0.06 20.2 0,05 28.4 0.052
62 16.0 0.09 21.2 0.04 37.2 0.062
63 12,0 0.055 24.0 0.07 ° 36.0 0.065
64 19,0 0,09 14,5 0.08 33,5 0.086
65 0 : 27.1 0.055 27,1 0.055
Dss 0 28.7 0,07 ; 28,7 0,07
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Not used

in estimates

Pit No.
32 (a)

43

PITS
Depth
Bottom sand 9.3' to 10.3* 1,0
Subsoil 10.3* to 10,.9* 0.6
Subsoil 10,9* to 11,9 1,0
9.8
1.0
1.0

Note (a) - Sampled for bottom sands and

Channel

No,

B B o -

VERTICAL CHANNELS

9,0 0.16 13,0
é o : 14,0
¢ & 15.0
‘ " 20,0

Average

Perez

0.098
0.08
0.04

0,07
0,095
0.10

Goeglein

subsoil only

0.06
0.03
0.05
0.06

Red
Fect Assay

0.081

0.12
0.12
0,08

0,08
0.10
0,11

Total

Fee

22.0
14.0
15.0
20.0
71.0

Assay
0.10

0.03
0.05
0.06
0.064

26
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CONGRESS ¥BIN Tailings
HOLES DRILLED

49 Holes 122%,0 ft,
3 Vertical Cheannels 71.0
2 Pits 81,7
6 Holes in re-treated
tailings 32.0
1351.7 f£t.

Nine shallow holes were drilled with an auger to

locate the bottom of the tailings without sampling,

40. ‘
44 . #48 -
45. %50 :
46 58
47 . 59 -




White
No, Feet Assay
1 -20,0 0.07
la * v
Used in Estimate
10.0 0.07
3 8.0 0.07
3a 8.8 0.08
Used in Estimate
8.0 0.075
13 L ] L ]
.29 R i
13a 3,8 0.065
Used in Estimate
3.8 0.065
16 . .
16a . ¢
Used in Estimate
17 5.5 0.10
17a 8.2 0.06
“;Used in Estimate
6.8 0,076

RECONCILEMENT OF REDRILLED HOLES

Feet

15,0
28.2

25.0

28.0
24,3

28.0

29.0
31.9
23.5

28.4

20,0
33.8

33.8

26,5

20,2

25.2

Assay

0.046
0.05

0,048

0.046
0,055

0.050

0.038
0.054
0.05

0.047

0.06
0.05

0.054

0.07

0.08

0,061

Total
Feet Assay
35.0 0.059
28.2 0.05
35.0 0,085
36.0 0.051
32.5 0.061
36.0 0.56
29,0 0.038
31.9 0.054
27.0 0.082
51,9 0,047
20.0 0.06
33.8 0.05
33.8 0.054
32.0 0.076
28.4 0.052
32.0 0.064
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RECONCILEMENT OF REDRILLED HOLES

( continued )

Hole White Red Total

No. Feet Assay Feet Assay Feet ssa
21 s » 24,5 0.02% 24.5 0,02
52 . . 25,0 0.04 25.0 0,04

Used in Estimate
4 a 25.0 0.04 25.0 0,04

*  Assay of duplicate sample ran 0.04
14 12,0 0.07 . . 12,0 0.07
62 16,0 0.09 21,2 0.04 37.2 0.061

Used in Estimate
16,0 0.081 21,2 0.04 37.2 0,063

T



CONGRESS TAILINGS DUMP

DRILL HOLES AND SAMPLING

CROSS SECTIONS FOR ESTIMATES

Cross Drill
Section Hole White Tailings
0450 24 3.5 ft. 0.07 ozs.
- 3 30 16,9 0.065
64 (%) 9.5 0.09
| Average 26.4 0.074
| 1450 23 16.0 0.10
64 (%) 9.5 0.09
Average 25.5 0.096
| 2 4 15.0 0.07
22 24,0 0.07
® 5 |
13a) (%) 1.8 0.065
Average 40.8 0.07
2450 1% )
29 )
13a) (%) 1.8 0.065
35 - 25.9 0.08
18 (%) ) .
Average 27.7 0.078
3 21 )
52 ) R .
63 (&) 6,0 0,055
18 (%) . .
43 Pit
Average 6.0 0.085

Brown Tailings

19.0 £¢.
15.6
7.2
22,8
16,75
7.2
23.95
10.0
9.5

14.2
33.7

14.2
8.2
4,5

27.4

25.0
12,0
4.5

41.5

0.04 ozs.
0.045
0.08
0.056
0.08
0.08
0.08
0,046
0.05

0,047
0.047

0.047
0.045
0.06

0.047

0.04
0.07
0.06

0,051
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Cross
Section

3450

Average

Average

4450

Average

Average

5450

Average

Average

Drill
Hole

31

16 )
16a)

63 (%)
43 Pit

19

3 )
la

15 (%)
26 (&)

20
26 (%)
15 (%)

14 )
62 )

8 (%)
o (&)

36

©

(%)
8 ()
27 (%)

CONGRESS TAILINGS DUMP

White Tailings

L]

.

6,0 ft.

6.0

10,0

9.0

19.0
31.5

9.0
40.5

16.0

16.0
28,5

*

0.055 ozs.

0,055

0.070

0.093

0.081
0.0%

0.093
0,060

0.081

0.081
0.07

0.07

31

Brown Tailings

29,4 ft,

33,8
12,0

75.2
12,0
33.7
45,7
25.0

3.0
4.8
32,8
4.8
3.0
7.8

2l.2
2,5
2,5

26,2
6.4
2.5
2.5
4.2

15.6

0.04 ozs,

0.054
0.07

0,051
0.05
0.06
0.0575
0.048

0.06
0.04
0.048

0.04
0.06
0.048

0,040
0,050
0.050
0,042
0,065
0.086
0,05
0,04
0.0534




Cross
Section

6450

Average

Average

7450

Average

Average

8450

Average

9450

CONGRESS TAILINGS DUMP

Drill
Hole

17 )
17a)

27 (%)

37
10 (%)

51

3 )
3a)

10 (%)

61

39 ;
39a

12
65
11 (%)

1 (%)

White Teilings

26.8 ft.

6.8

33,6
34,6

34,6

31.7

8.0

39.7

33.0

33.0

3.6

0.07 ozs.

0.076
0.071
0.065

0.065

0.08

0.075

0.078
0.07%

0.075

0.09

Brown Tailings

11.2 ft.,

25.2
4,2
40.6
0.7
6.5

7.2

L

28.0
6.5
34,5

29.2
29.2

22.7
13.0
27.1
4.5
44.6
4.5

0.046 ozs.,

0.061
0.04
0.545
0.09
0.05
0.054

0,050
0,050
0.080
0.06
0.06

0.,0552
0.085
0.085
0.08
0.053
0.05
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CONGRESS TAILINGS "
Estimate of gQuantity and Value ]
White Tailings 120,000 Tons
Brown Tailings Main Dump 255,000 Tons
Upper Dump 25,000 Tons 280,000 Tons
v 400,000 Tons
Retreated Tailings
East Dump 10,000 Tons 0.07 ozs.
West Dump 5,000 Tons 0.06 ozs. 15,006 Tons
415,000 Tons
White Tailings
Average all drill holes 421 ft. 0.0735 ozs. Gold
Weighted Average by sections 0739
Brown Tailings
Average all drill holes 806 ft. 0.0527 ozs.
Weighted Average by sections 0827
Mill Test Heads
White Tailings #1 69.75 ft. olﬁﬁgqégdﬁéﬁ ) Sfiver
0,07 Diehl ;0.0697 0zs }0.485 ozs
0.059 Am.Cyan, 0.50)
#2 66.9 ft. 0.083 Graham ) 0.5 )

.08 Perez )
.0692 Am,Cyan)

Brown Tailings #1 74,75 ft. 0.045 Graham )
0.04 Diehl )0,0463 ozs
0.054 Am.Cyan,)

#2 189.7 ft, 0.050 Graham )
0.045 Perez )0,0493
0.053 Am,Cyan,)

0.5 )0.50 ozs
0.51)

0.43)
)0.43 ozs
0.43)

0.40)
0.40)0.41 ozs
0.44)



East Dump

Auger Sample
Pits

A

B

c

Wiest Dump

Auger Sample
Pits

D

E

34

RETREATED TAILINGS

By Burns and others
Rough Estimate - 19,000 tons

Depth Goeglein Diehl
0.10 ozs gold

7.5°" 0.14 ozs gold
7:.8¢* 0.05 ozs gold
6.2¢ 0.06 ozs gold

Rough Estimate - 7,000 tons

Depth Goeglein Diehl
0.08 ozs gold

8.0* 0.06 ozs gold
2,8* 0.07 ozs gold



WEIGHT OF TAILINGS

Weight of Brown Tailings in Place =

Cut hole in sand in place 18" x 18" x 15,59 equals 2,92 cu. ft.
Weight wet equals 326#

Weight dry equals 223 bhen
oisture

Wet sand contains 12,26% moisture.
2865 Equals 97,9# per cu. ft, in place.
2
20,5 cu. ft. per ton

,;) Weight of White Tailings in Place =

White sand was tested separately and welghed approx-
imately 97# per cu. ft. in place.
Metal containers were filled with white tailings and

weighed against the same filled with water.

Brown tailings checked August 9th, made 102.06# per

cubic foot.

=& ]



CONGRESS MINE

Total Tailings March 11, 1936

Cross
Section Sguare Feet Square Feet Tons
797 1992
0- ~ 1594
3022 75586
0+#50 4451
5173 12932
1 5895
7033 17582
.. 1480 8171
: 9840 24600
2 11509
) 10650 . 26625
2450 9792
10349 26872
) 10906
, 10900 27250
3450 10894
0582 23955
4 8271
8452 21130
4450 8632
8015 20037
5 7398
6692 16730
5450 5985
7018 17545
6 8050
7934 19835
6450 7819
7880 19700
7 7940
8787 21968
74850 9634 ;
10246 25615
8 10858
8933 22332
- 8450 7008
5360 13400
9 3714 v
- 3000 7500
9450 2286
. 1143 2857
10 150807

150806 Sq. Ft. 377012 Tons

Average Area of Cross Section x 50 ft. + 20\: Area x 2,5 < Tons




)
-

Cross

Section
At e

, 0450
1450
'é+5o
3%50
4450

5450

6450

7450

Average areas x 50 ft. ¢ 21 = Area x 2.381 = Tons

CONGRESS TAILINGS

Calculation of Tonnage

White Tailings

Sq. Ft.

2179
3158
4266
5267
4049
1709

746

421
2112
4266
3935
3136
3075
3483
4199
4520

Tons

5188
7518
10157
12541
9641
4212
1776
1002
5029
10187
9369
7467
7322
8283
9998

10762
120,422 Tons
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Cross

Section

0
0450

1450

2450

3450

4450

5450

6450

7450

White Tailings

Gold
0.07
0.07
0,074
0.096
0.07
0.078
0.055
0.055
0.06
0.081
0.06
0.081
0.07
0.071
0.065
0.078
0,075

0zs,

38

CONGRESS TAILINGS

Average Gold Content

Area in Sg. In, Product
2,550 17850
4.41) 30877
5.694 42136
7.956 76378
8.897 62279
4,056 31637
1.604 8822

.781 4296

.566 3396
6,191 50147
7.459 44754
5.133 41577
4,903 34321
4,936 35046
6.209 40358
7.229 56386
7.234 54255

85.811 Ssq. In. ©634,515

Average Gold

0.07392 ozs. per ton



>

O

Cross
Seetion

CONGRESS MINE
BROWN _TAILINGS

Total Tons White Brown
1992 1992
7555 5188 2367

12932 7518 5414
17582 10157 7425
24600 12541 12059
26625 9641 16984
25872 4212 21660
27250 1776 25474
23955 1002 22953
21130 5029 16101
20037 10157 9880
16730 9369 7361
17745 7467 10278
19835 7322 12513
19700 8283 11417
21968 9998 11970
25615 10762 14853
22332 0 22332
13400 0 13400
7500 0 7500
. 2857 0 2857
377, 012 Tons 120,422 Tons 256,590 Tons

Upper Dump 23,000
Roasted Tailings "E?ﬁfﬁ?ﬁ
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Brown Tailings

Cross Section

0
0+#50

1450

2450

3450

4450

5450

6450

7450

8450

9450
10

CONGRESS TAILINGS

Gold
0.0400
0.0560
0.0800
0.0470
0.0470
0.0510
0.0510
0.0575
0.0480
0.0480
0.0420
0.0534
0.0550
0.0540
0.0500
0.0600
0.0552
0.0530
0.0500

Average Gold Content

Sguare Feet

0

0ZS.- 1694
2336

3199

5948

7256

9904
10406

7917
4763
2736
2777
4986
4734
4059
5116
6337
7008
3714
2286
97176

Average

0.0527 ozs.
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CONGRESS MINE

UPPER DUMP ON INCLINE CLAIM

BROWN_TAILINGS

Hole Depth Gold
#6 10.5 ft. 0.046 ozs, *
#25 29.5 0.045
#66 28,7 0,07
Average 0.055 ozs.

The upper dump wes estimated in 1918 to contain 34,000 tons
of roasted tailings, In this estimate the whole dump contained
9,275,000 cu,. ft, although 6 out of the 1l holes did not reach
bottom. The upper dump was estimated at 850,000 cu, ft,

For this report, the dump is assumed at 460,000 cu. ft.
but at 20 cu. ft. per ton instead of 285,

]

*  Struck timber and was sbandoned.,
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CONGRESS VEIN

Gob Samples #2 Shaft ¢

Location and Level No.* lst Series 2nd Series Average
850 West 141 From Station 1 $16.29 )

158 b 2 $4.48 ) $10,.38
1100 West 312 From Station 3 $ 5.52 )

334 " " 4 $2.76 ) $ 4.14
1225 West 213 From Station 5 $13.11 )

68 * " 6 $7.60 ) $10.35
1300 West 20 From Station 7 $11,38 )

g0 n » 8 £$3.80 ) $ 7.59

Averages $11,.57 $4.68

Total Average - $8.11 0232 9

Above samples were taken from the best of the stoped area,

When the first samples proved to be valuable, the second series
was taken from points somewhere near the first samples on the same
levels.

Samples were taken by cutting the lagging, throwing back the
coarse rock and sampling the finer fill left behind. It is difficult
to get a correct proportion of coarse and fine material.

It is evident that material now having a value was left, or
sorted out and thrown into the fill., There must be good and poor areeas.

The fill can be tested by drawing out a narrow stope from level
to level, hoisting both coarse and fine, screening out the coarse on
the surface and sampling the finer portion. This will give the value
and proportion of the fine material and indicate the cost of extraction.

*Semple Number



Q;/ OTHER SAMPLES #2 SHAFT

Semple No. Level & Location Value
1l 300 West §5.17
2 300 West $3.45
3 550 East $2.10
& 650 East $9.10
5 700 West $6.,55
6 700 West $7.00
7 700 East $4.20
8 750 West $0.69
9 760 East $3.50
L) 10 750 West $5.60
11 800 West $1.40
12 1050 West $4.14
13 1050 West $1.40
Average $4.17 per ton
8 Samples - Average $8.11 per ton
Total 21 Samples = Average $5.65 per ton

»3e




Q

Shaft #2

Sample No.
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

CONGRESS VEIN

Ore Face in Stope

Width Sampled

14"

6
16"
32"
60"
60"
27"

sn
24"
29"
24"
18"
22"
18"
27"
31"
16"

200 to 300 Level West

.34

«20
34

.28

«16
.08
+06
.06

170 ft. sampled at 10 foot intervals
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Claim
Queen of the Hills
Congress

Fraction

Niagara

Mosouri

Why Not
Incline
Golden Thread
»;; Golden Eagle
Excelcior
Rieh Quartz
Ohio
014 State
Snow Storm

Niagara Mill-Site

CONGRESS MINE
PATENTED CLATMS

45

Mineral Survey Number

879
878
883
880

881
882

1193
1352
1191
=921
1192
1190
1189
1188

880 Covers well on

To cover well

Martinez Creek




(\
\
‘)

CLAIM

Bellick

Remnant
Boundery
Sunnyside
Highland
Keystone

East Extension of
Golden Thread

Martinez

Ophir

CONGRESS MINE
UNPATENTED CLAINS

DATE OF
LOCATION

September 6, 1887
Mareh 12, 1888

February 1, 1893
February 20, 1897
February 20, 1897

January 4, 1899

March 8, 1899
February 4, 1903

November 30, 1912

RECORD BOOK OF

LOCATION NOTICE  PAGES
24 291
25 314
35 161
45 499
45 496
50 364
51 156
66 591
86 341
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PRODUCTION FROM CONGRESS MINE by W. F, STAUNTON

i) Production 692,332 Tons
Gold 388,477 0zs.
Silver 345,598 0zs.,
Value Gold $20.67 $8,029,900
Silver 0.60 204,560
55,234,435
Velue per ton Gold $11.60
Silver 19
Teilings 1.20

Gross Value per Ton $12.99

Velue Gold $35.00 , $13,597,000
Silver 0.75 259,000
&) Value per ton Gold $19.63
o 07
20,00
Tailings (Sampled) 1.95
$21.95
@ B0° & 3/ 078160
Q28 fb‘?f_ 691,196

1975 43/ 767 25¢

,‘J



WAGE SCALE
CLASS OF LABOR

UNDERGROUND ¢ Per Hour 7 Hour Day
Shift Boss & 70 $ 4.90
Timberman « 87 3,99
Timbermen Helper «50 3.50
Miner <57 3,99
Slusherman 57 3,99
Trammer - mule tram .50 3.50
Trammer - hand +50 3.50
Mucker +50 3,50
Laborer .50 3.50
Hoistman «B7 3,99
Tool Nipper .50 3,50
Repairman o7 5.99
Repairman Helper «50 3,50
Miscellaneous « 30 3.50

MILLING: 8 _Hour Day
Mill Operator $ .63 $ 5.04
Mill Helper » 50 4.00
Mill Labor 43 3.44

SHOPS = SURFACE: 7_Hour Day
Shop Boss $§ .70 $ 4.90
Blacksmith .64 4.48
Welder .64 4,48
Electrician .64 4,48
Carpenter .64 end ,75 4,48 and 5.25
Shop Helper «57 3.99
Shop Labor .50 3,50
Miscellaneous 43 3,01




REPORT UPON CONGRESS TAILINGS
MERRILL METALLURGICAL COMPANY,
December 31, 1915/

Sgﬂglins

This deposit was first sampled in a preliminary way by a representa-
tive of the Merrill Metallurgical Company, early in August, 1915. As a result
of this first sampling, the deposit was estimated to contein [;00,000 tons,
assaying $1.L42 gold, and $0.18 silver, or a total of $1.60.

A second sampling was made three months later and the deposit was
very carefully drilled with approximately 75 holes, the cores being divided
into approximately 150 assay samples. At the seme time, the dumps were very
carefully surveyed and contoured. .

As a result of this work, a very accurate estimate of tonnage and

value is possible and this final estimate is as follows: @,
rassnd, Crro

Total tons tailings availableececcesccssees 505,000

Averag’ ‘Ssay ValUG.ccccoosoosscsccscscscccccne 310)-‘6 gOId 2.17
Average 2588y VAlUGe.csscsssscsccccsscccce $ .21 silver < i rd

Total value tailingﬂnoo.chcoooocoocoooooooo 88)43’360 g‘hz‘—;'ly;‘.‘

Total aasay valu"..l.Il.................. 31.67

Testin;

Approximately eighty-five separate cyanide tests were made, most of
them upon an average sample of the total tailings; a number of tests were also
made upon individual portions of the tailings - roasted, unroasted and slime.
Tests were run with and without regrinding, and with varying cyanide strengths
and treatment periodse The results of these tests may be surmarized as follows:

Sand must be ground to pass at least 100 mesh.
Time of treatment required: 2l to 36 hours.
Average recovery value per ton $1.10

Average cyanide consumption per tom 0.6
Average zinc consumption per ton 0.2f

Average lime consumption per ton 10.0#

Operating Cost

After a careful study of local conditions at the mins, particularly
as regards labor and power supplies, the following estimate of costs and profits

is obtained.

Trmportation, d\mp to mill bins.....-........g...*OolO
Power, exclusive of drag lines and water supplyeee. <10
Labor, exclusive of drag lines:

@ - 12000
2 L] SEEO - ' Te50
1@ L.50 - LS50
le %.00 - goOO
2e 050 - oOO
1@8.00 - 8000- 3&0.00..........-..... 010

19




Congress Tailings -2 ol -

Suppliea, Koy ® e 30;.-...0...00-00..‘0018

Zino 1 PTO 80# @ 25%......0 .05

Lime 1#”0‘1/2#0.0.;00.00. 005
‘ ] ‘ Miscellaneous...... sevccrccccne 005
( Water Supply.ce.cceee cecescccssenas eeess 03

s S‘taoking tailings.......-............... 005 by

P oo e o vssasesssssasrasasssash o $0.75

Ectima.to’ recovery on general average sample:

Total sold and 811'70!'...............-... 1.10
Totll operl.ting......o-.-...-..... ooooo Prs .75-"
GrOSS Profit.-o-uocv.-.o.noooo.o........ L

Royalty lq’zﬁcooooocltooloooonoct.-cooo-u 0035
N.t Profit.-oocooool.oo.n'ooo.ooou..-a-.. ]

~ Cost of plant, $75,000600e.00000cceccas «s o148 PTO
<167
Interest on $75,000, 3% years @ 6%.c..ee o03 PTO

Actual net profite o o« ¢ o « o « « o o 30,137 - $69,185,00

Construcfiion Cost

The following estimate covers the actual construction cost of a 00-ton “
regrindifg, agitation, filtration, cyanide plamnt to retreat to Congress tailings:

Drag Line, boiler and hoiste.....cccovecsccccscss$l, 300,00
. g N Drlg Lim, cable 2500 . @ *O.B2............... 205.00
</ D!'ag Line bucket.ccsecssscsccccccccsssssccscncse 75.00
Loading pocket (0ld timber)ecccccecccccsssccsecs 250,00
Belt conveyor and trestle (old and new), or

bucket 61leVAtOre..csccacsscssssscsscscccsss 60000
Conveyor Over binSeccccccecessccsccscssscsscccee 250400
LOO ton bin (new timber)...ccccecescscssccsseses 1,500,00
Slime pulp:lng Oquiwnt.........-.....uuoo---. 500.00
Sluicing feeders and launderseccccccccsccscscscs 200,00
cl”‘ifi.rs - 2'.'.......................".'.... l’m.m
Tube nll" 2 (Or.ctod)..............--.......u 6.000.00
Lime .h‘ﬁin‘mpull.y‘.....coo.ooonoooa-oocoo 500.00
1 = 240 HP Diesel Eng (erected comp) L cyl,

1]4!21, 88.500”.............................18.000.00
lse 35 HP gonerator............u......'......o. 35°.w
1l - 10 HP, 5-5 HP, 1=3 HP motorsecccsccccccscccce 750600
Electric ﬂrin& and installationScccccscocccccss m.w
s.nd pm.. 2 - 3".-..0.0.-0ooo-oooooooooooooooo ”.00
Dorr thickness 26'x7' (old tanks) 3 @ 1,400..... 4,200.,00
Dorr ISit‘tor'. 30'312' - h @& 2.3&000-......... 9,200.00
Filters, 3 - 12"xlé', 312.?00 f;oay.(orootod)...lz.gosgog
Vacuum pump 870 f.o0ebe NY (erected).ccceccccccce 1, &
Air oongronor 300 cue. ft. @ 20§, $500 fob Las.. 750,00
Solution sumps, 5 (old tanks) moving and erect.. 750.00
! P‘m.' 1-3' tﬂpl.: h" Gm).ootooocooonooocooooo 2%0“)
- 2-3" centrifugal, Sol. fob 70.)

B o Clarifying equipment (vacuum 16aVeS)eccsccccseee 500,00




A Sy

Congress Tailings «3=

Precipitation equipment, 1 LO frame 36™ compeccccsces '
lein&' conveyor and tr..tlo....‘...??...f......o. L‘.%:g
rdli“. dr‘s 11‘..............................‘.‘.' l’m.m
Y D‘lldingl............................u............. 5.5@.00
Pipin‘, li!'. .Ql“tion. “tor. Bllesvnasecrvnnennsane 1.2%.00

n.o.llm‘o“.................‘.....O............'.... 1=m.w

A TC’I‘AL...........‘?S.soooOO
Comments

The question of power plant has been very closely studied, the total
requirements approximating 21,0 HP exclusive of drag line equipment.

There are two feasible ways of obtaining this power - to equip the
existing No. 2 steam plant with gemerators, electric transmission and motors
in the cyanide plant, or to install a new Diesel gas engine unit in the cyanide
plant, with approximately 85% of the power belted directly from the main line
shaft. :

" The first of these alternatives allows a savings in initial ‘installation
cost of approximately $11,000.00, but in spite of this the use of a Diesel type

- power plant shows an economy which may reasonably be expected to yield a net

saving from $10,000 to $15,000. in three the one-half years operations.
Furthermore, the #2 power plant might be requisitioned by the Congress Company
should work be resumed in the mine.

A filter plant is essential in handling these tailings, first beeause
a very close saving of the soluble values must be had, and second because it
appears highly desirable to stack the re-treated tellings on company land,

In the Estimate of Plant Cost, account has been taken of such tanks
and material as will be available for use in building the new plant, and it is
to be remembered that all new machinery and equipment is figured at from 5
to 20% discount allowed the Merrill Metallurgical Company as dealers. In other
words, the cost of this plant, if built under usual purchasing conditioms, would
undoubtedly be from 10% to 157 above these figures.

Obviously the two barriers to the profitable treatment of these tail-
ings are the poor extraction obtained, even with very fine grinding, and the
high cost of chemicals consumeds Under normal prices for cyanide and zine, the
gross profits would be increased by $4,0,000,00. Also, there are indicationms,
at this time that fuel oil may continue to advance in price, at least during
the continuance of the war. :

MERRILL METALLURGICAL COMPANY

£oryY
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Please Address all Moreing and Neal |
! me all N\ SAN FRANCISCO, CALIFORNIA Wessees Union |

\ October 27th,1933
\
Mre W. A. Leddell, CONTIR ATION COPY BY RECULAR NAIL 1
Mills Building, ) ¥
El Paso, TEXAS. ARMWI = [ S
Q P! i
Dear Leddell: ¥ e
r‘NZow /f%;‘;'ﬁﬁﬁgq_
Upon my return from a trip into Nevada, I your letter = 4 been '

here for some time.

In regard to your que stion about the Congrees dump) will say that

Jagk Moulton and Frank Ricker~of The Merrill Compa did the work in
connection with the sampling of the dump. M.H. also of The
Merrill Company, compiled the data and made out the reports. Mr.Mills
says that considerable money was spent on this work, and considering

the qualifications of the above mntioned Engineers, 1 should believe

the results very reliable. The price of silver at that time - 1915,

was rated at 50 cents, However, you apparently have one of these reports
aveilable, in which gold plays the leading role.

You ask ebout cyenide regeneration for a 100 tom plant, using 10# cyanide
pr ton. There would be no chance for the successful application of

this Process where a low tonnmage i s involwd, unless some extraordinary
condition were present.

In looking over our files, I find tlat sbout a year ago we quoted you

on the Merrill-Crows and again on t he Crowe Precipitation Process,

The Kildun Mining Co. whose mine is located in Mexico, was at that time
econsidering a oyanide plant. Also, you had mentioned the possibilities

of a plant going in as the Hassayampa Gold Mine, Phoenix, Arizona, with
Apthur N. Flegg, Manager, And agein you mentioned that E1 Oro Mining Co.
of Hillsboro,New Mexico was putting in a 300 ton plant, Is anything likely
to result fram these possibilities of a year ago?

We have now in operz-ion, in several cyanide plants, our new Simul teneous
Claerification-Precipitation Type units, These were ariginally intended far
smll plants, up to 200 tons of solution, using the bags for the precipi-
tation., We have two 1000 ton plants of the same type in opera tion. These
uni ts are consi derably cheaper than the old type,where the clarification
ecuipment was purchased as a separate unit.

I am sorry that my reply regarding the Congress dump was delayed.

Yours y?,
og; A -
LWL:¥O'B LeVLENNOX

14:M 9-33 O™
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Septe 9,1933

Mre J. Te Sherman,
Care American Cyemid Company,
535 Fifth Ave., New York Citye.

Dear Sir:

At the suggestion of Mr. K. Krebs I am writing you with
reference to the Congress property in Arizona.
Mr. Curran(now deceased) and myself were the engineers who sampled,
tested the tailings pond and mine dumps. Ve made extensive tests
on the tailings both in the laboratory and in a test plant on
the property. After we were satisfied that a profitable recovery
could be made we designed the counter current cyanide mill on
the property. One change was made in our original plans and that
was the elimination of classification. We operated the plant for
several months and treated ap roximately 10,000 tons which gave
a bullion recovery of nearly $12,000.00. We recommended after the
first ten days operation that classification to put in in order
to make the operation more satisfactory and remove the larger ;
pleces of rock and old wire, that would constantly give trouble in
diaphram pumps. The people whom we did the work for had borrowed
the money for the milling plant. We did not know this and when it
became @ matter of the investment of an additional $5000.00 they
could not get more money so lost the property. Others have since
tried to work the pond profitably but in every instance it was a case
of not knowing how this could be done. I believe we are the only
parties that have milled the tailing and actually showed a profite.
The tailings will average $1.45 in gold with less than an ounce
of silver. There are about 500,000 to 600,000 tons. There is a
small amount of copper in some of the material. Our mill records,
which I have show a cyanide consumption of 0.7 1b. per ton of ore.
The tails require from 10 to 20 pounds lime per ton, depending omn
which tailings are being milled.
Water is secured from a well about 3/4 miles away and connected
to property by pipe line. Most of the water for milling was taken
from the mine and while it contains considerable soluble salts
thatoreduced the value of the precipitates, yet it is satisfactory
and there is sufficient for several years operation.

I have tried to give you just a few points regarding the propertye.

In my opinion the property will show a nice profit, if handled

right. Our total costs on a 250 ton deily ou¥uoity were 75 cts. a ,
ton. If the property can be had right there s money to be made )
from the' operation.

If there is anything further you might want I will be
you have ite

ad to let
_ Yours very truly, :
- 2 . ba =




SAN JUAN METALS CORPORATION

BOX NO. l7Q|
TELLURIDE, COLORADO
May 27th, 1935.

Mr. Gerald Sherman
120 Bast 85th “treet
New York, N. Y.

Dear Mr. Sherman:

I have your letter of May 20th re-
garding the Congress Dump. My entire file on this
is in Los &ngeles.

. From recollection, the tailings
dump from my own work I am confident will stand up
to Merrills' sampling and values. From my own work
recyaniding these tailings better than a 65% recovery
can be expected without regrinding,provided a scrubbing
agitator is used ahead of common agitating tanks.
Scrubbing action is for the purpose of breaking up
small slime lumps that are very difficult to wet in
a cyanide solution in this particular class of material.

I do not think any degree of success
can be obtained by direct flotation on the old mill
tailings. Very satisfactory recovery can be obtained
by flotation on the old mine dumps without following
flotation with cyanidation. - ~1:do think it would
be advisable to cyanide the flotatign concentrates
merely as a matter of economy. 4s ~ recall it the
ratio of concentration by flotation is very low due
to the high iron content.

If there is any further information
you desire in this connection please feel free to call

on me.
Kindest personal regards.

JT8/G

3
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W. F. STAUNTON
MINING ENGINEER
124 WEST FOURTH STREET
LOS ANGELES,CAL.

Los Angeles, Calif., Oct. 27, 1933

Mr. Gerald Sherman,
120 East 85th Street,
New York, N. Y.

Dear Mr. Sherman:

I have not been able to answer your letter of the 1l4th
as soon as I should have done. It was weloome, however, and I am quite
willing to give you any information I may have relating to the Congress
mine about which you wrote. Also, your letter brings to mind meetings
with you many years ago, when you were at Bisbee, which I remember with
pleasure.

I have no doubt that somewhat better metallurgical results
could be obtained today, and considerable reduction in costs also, as com-

pared with our rather orude methods of 30 years ago. For one thing, our
practice involved bedding and drying the tailings from the concentrating

mill and then reclaiming them for cyanidation, all the cost of which would

be eliminated today. I think our recovery was a little better than your

figures seem to show. The concentrate recovery was very low. I have

yearly figures from 1894 to 1910 showing the amount of gold to acocount for

in the conoentratirg mill, by tons milled and battery assays, as $7,118,644.

and gold actually paid for as $4,062,230. This would indicate a saving of &
only 57.80%. The oyanide plant figures for the same time show $3,192,218. "
contained and $2,769,566. paid for, a recovery of 85.76%. Taken together |
the total recovery seems to have been 94.38%. It is partly oconfirmatory /
that nobody has yet succeeded in reworking our tailings, although many |
have tried. |

You mention smelter recovery. I find a memorandum of a
yearly contract I made in 1894 with the Kansas City Works (shipment probab-
1y to E1 Paso) showing the following rates: Silver, 95%, gold, $19.50.
Freight and treatment, $15.00 per ton f.o.b. Prescott. Irom, 16¢ up or
down from neutral basis. As the excess of iron was about 30% this gave a
net rate of $10.80 frt. & Sreatment f.0.b. Prescott. It cost us $12.80
a ton to haul the concentrates to Prescott, so that the total charge om
concentrates was $33.30 per ton. As the average ade was 7 os., this meant
a charge of $3.35 per ounoe of gold. Adding the $1.11 difference between
$19.50 and $20.67 makes a total charge on the gold of $4.44 per ounce.

Fe did betver after the railroad was built, but the last
contract 1 have a memorandum of, made for three years in 1901, was: 8ilver,
95%; gold, $19.50; Freight & Treatment £.0.b. Congress Junction, $16.00
per tom, with 166 per unit for izon iu excess of silica (say, $4.50)
leaving a net charge of $1r.60 freight and treatment.

I do not think there is very much to be looked for in in-
oreased mill recovery; possibly 50¢ a ton at most. But if the concentrates
should prove susceptible to cyanide treatment so as to put the whole product
into bullion, there would be a large saving, perhaps $1.00 a ton. - . E
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Oot. 27,1933

The really big difference today is, of course, the 0% inorease in
the price of gold. We used to consider ‘7.00 & ton as about the splittin
_point as between ore was ¥, 0.380 oz. 30.

» 8,
gold, thie would be only 0.223 oz. It seems probable that, allozing for sav-
ings under modern conditions, anything above 0.8 oz would pay. The question
is, how much ore above that grade can be reasonably counted on, and I don't
860 any way of arriving at an answer to that than actual examination and

sampling. I believe there is a large tonnage in the Niagara mine, but this
is a mere guess.

In the Congress mine itself, as distinguisged from the Niagara, I think
there are possibilities in the old stope fillings, on account of the way in
which mining was done. The vein being narcrow and flat, about 25 deg. dip, it
was usually necessary to blast some of the hanging wall, which, however, fre-
quently oarried high grade stringers. This wall roock constituted the filling
which kept close to the stoping faces. The mineral was very brittle and high
grade and while attempts were made to keep split lagging between the working
face and the filling, a great deal of fine mineral was undoubtedly blasted
into the filling and lost. This condition may easily prove to have given
sufficient value to the gob to maks reworking profitable undsr woddarn sondi-
tions, as, for instanoce, the use of drag sorapers and local separation of fine
and' coarse® and perhaps somd® hand sorting, the rejeot going direotly back into
the stopes, saving hoisting on all but the rough concentrates.

In regard to tonnage of such gob available, there should be at least as
much as, and probably more than, the amount of ore produced, .a"?O0,000 tons.

Certain parties have undertaken to work the surface waste dumps. I hawe
naver regarded them as valuable.

Owing the the inoreased price of gold, thers are certainly some possibil-
ities in reworking the old stope fills on the Congress vein, and in milling
ore alrsady opened on the Niagara vein, but I think there is a really good
chance in the Niagara in new ground at greater depth.

Underlying the Niagara vein, which has an easterly-westerly strike, and
dip of perhaps 40 deg., thore is a greenstone dike with slightly different
strike, and dip of around 35 deg. This dike is almost identical in charaoter
with the Congress dike which carried the ore in that mine. The Niagara wvein
interseoted this dike at about 1975 foet depth in the extreme easterly part
of the mine close to the big fault. The dike was heavily mineralized at the
intersection and the ore in the dike was of the same character and grade as
in the Congress as distinguished from that in the Niagara vein, which belongs
to tho oclass entirely in the granite. This high grade extended sasterly to
the big fault where it was out off. To the west the work was at first con-
fined to the dike btut as the distance from the intersection inoreased the
high grade zradually failed and orosscuts were run into the hanging to the
Niagara, and thereafter the work was done on that vein. The line of inter-
séotion would run downward to the northwest.

The Niagara shaft is an incline on the vein and its course happens to
coincide closely with the course of the intersection of the planes of the

two veins. It seems highly probable that a new line of high grade stopes

|

o4
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can be opened by sinking the Niagara shaft a few hundred feet below ite present
depth of 2050 feet. The 1900 level is conneocted to the No. 4 shaft, 700 feet
west, 80 that thore is good ventilation. Sinking of this oharacter is oom-
paratively cheap. The little water met with is readily bailed. It amounts

to 1ittle more than running a drift on an inoline.

You will perhaps be surprised at having drawn down on yourself such a f

wordy reply. My apology is my interest in the old Congress from my many [
years conzeotion and my belief that it has a future for somebody.

Sincerely yours,

WFS/H
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W. F. STAUNTON
MINING ENGINEER
124 WEST FOURTH STREET
- LOS ANGELES,CAL.

Los Angeles, Calif., Jan. 11, 1936.

Mz. Gerald Bherman,
120 Bast 85th 8treet,
New york, M. Y.

Dear Mr. Sherman:

¥We are peing constantly told by the New Dealers that history
and human experience are no longer safe guides; that similar causes can no longer
oe depended on for similar effrects and as preceddntg have gone the way of supply
end demand, but I guess I am old fashioned and feel better able to guess what
will happen if I know what has already happened. 8o I am going to be historiocal
in replying to your letter of Jamuary 7 asking about the water suprly at Congress,
and to do 80, I have been digging into surndry old note books.

We tought the mine from the Diemond Joe Rerolds estate early in
1894, and I went there in June as superintendent. We had been told that tne well
in Martines Creek could be depended on for an ample supply for the 40 stamp mill
and the camp.

We seem to have had a little shortage at first, on account of im-
perfect arrangements for saving water, which were being improved, after which we

got along #airly well through the summer, which was very dry, with no good rain
until late in Octover.

Yre first definite note 1 find is dated July 20, 1894 and is
as follows:

"yater for mill supplied by 7-1/8 x 4 x 10 Knowles pump
(in well) running at 130 total strokes per min. 6-1/2 hrs per
84. This includes all water used at hoist and town as well as
mill, and figures 25,567 gals. at full stroke and no allowanoe
for slip. Probably 20,000 gals a day runs everything. Water
raised 50C ft. through about 1 mile of 4 in. pipe."

That was the piotuxe when we started. As we were milling 100
tons a day, it would appear that we were getting along on the almost inoredibly
small allowanoe of 200 gals. per ton. We Dbegan experimenting with the oyanide
process, and, of course, the camp use of water inoreased, and I find a note
dated Nov. 11, 1894 showing that I made a check-up and decided that we needed

30,000 gals. a day of new water for everything. That would be 300 gaks. per tor,
which is prooably about right.

Under normal weather oconditions the Martinez well proved suf-
ficient for the 40 stamrs. In dry spells we dug ditches to bed rock in the sand,
leading them to the well, and in a year or two I had a series of shallow wells
put down up stream from the main well, and connected by a 4 in. pipe line that
was made to act as a siphon. With such expedients, and in extreme ocases by
having the railroad peorle dump some oars of water into the well, we kept things
going until we built the second 40 stamp mill, in 1901, when we bought the O'lieil
ranch on Date Creek 8 miles north, where there is an abundant supply, and put in
a 4 in. pipe line.

56



o

G. 80 ’a' Jm. 11.19850

At that time the fiscal year of the oampany was from Sept. 1 to Aug.3l,
and the only definite and ccmplete statement I can find fortunately covers parts
of 1901 and 1902 when we bought the O'Neil ranch. The statement is se ggregated
by months, but I will condense to totals.

Yea:r September 1, 1901 - Aug. 31, 1903.

Tons milled, 51,538. Average battery assay, $13.43.
Tons cyanided, 58,9356.
Net returns, conocentrates, $363,812.
L ® oyanide bullion, 890,869.
Sundry reo'ts., store, boarding house, eto., 43.371.
, 697,053.
Distursements:
Operating, 515,461.
All other, __58,940.
575,401 .
‘.t’ ;131 ’6510
Included in "other" expense are Capital items:
Purchase of Date Creek Ranch and improving same
for water supply, - 19,8923.
Repairs and improvements to No. 1 mill prepar-
atory to starting same, _17,404. 36,696.
Actual profit above operating expense and mine development, $158,347.

In regard to the aotual oost of water supply, I find the following tab-
ulation in one of the old nmote books:

Water Supply, - Cost.

Total Cost

Year. Tons Fuel Labor and
Milled. Cost. All other Expense. Of Waterx.
1894 28,826. $2,338.88 $2,141.23 4,480.11
18956 36,683 8,433.81 3,067.93 5,501.74
1896 34,110 2,0490.58 3,078.60 5,132.18
1897 36,411 1,726.3C 1,914.40 3,639.70
1898 38,336 3,131.50 5,585.41 5,76.91
1899 35,093 3,310.64 .8,407.14 10,717.78
1900 35,218 3,367.66 8,844.88 18,818.48
1901 44,868 3,601.37 3,983.63 6,673.79
- -20,048-63 “01%.0 ~B54.0%%5- 60—

1 am unable to account for the two excessively high years, unless it was
that we were buying water from the railroad before putting in the Date Creek plant.

The 'average cost, 194 per ton, seems very high.

I am told that people who have been recently trying to work the tailings
have relied on the mine water. I could have told them that it did'nt amount to
anything. I have a memorandum of the amount of water hoisted from the 2080 level
of the No. B shaft for the year 1906-7, whioch was 12,983 tons, and that, if I have
figured it ocorrectly, corresponds to only about 6 gallons per minute.

Sincerely youu,/// _
Y o S

With best wishes, I am,

|
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Ore Possibilities at the Congress Mine

Geological History of This Interesting Old Property
Suggests Advisability of Further Exploratory
Work and Development
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No. 3 shaft on Congress vein. It is 4,000 ft. deep on a 25-degree incline
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MILLS BLDG.

_(:>EL PASO, TEXAS

W. A.LEDDELL

MECHANICAL AND
METALLURGICAL ENGINEER
511-5th AVE.
NEW YORK CITY, N. Y.

March 16, 1936.

The Congress Mining Corporation,
100 Broadway,
New York City, N.Y.
Gentlemens
In accordance with your request, I am herewith submitting
my report on the cost of rehabilitation of the present cyanide plant
for the treatment of the old tailings from the Congress Mills.
In order to obtain this desired information, it was
necessary tos
1lst - Survey and sample the dump for quantity and value;
'~ maps, weighted values of samples and tonnages
are submitted in a separate report.
2nd -.Using representative samples of the above sampling,
make the necessary metallurgical tests in
order to obtain the information for planning
the most suitable treatment and flow sheet
with the percentage of recovery to be expected.
Reports by the Americean Cyanimid Compeny and
Professor Jom F, Graham are attached.
3rd - Design the flow sheet and calculate the size of
the equipment in each stage of the
treatment.
1. The result of the survey referred to above gave
as conservative figures a tonnage of 120,000 tons of the white or
unroasted tailings and 280,000 tons of the brown or roasted tailings;

total 400,000 tons. Assays of the white sand samples averaged 0.0734
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oz. in gold and 0.45 oz. in silver per ton. Assays of samples of the
brown sand tailings averaged 0.0527.0z. in gold and 0.33 0z. in silver
per ton.

2., As a conservative figure a recovery of 85% of the gold
and 75% of the silver can be expected on the white sand and 70% of the
gold and 65% of the silver can be expected on the brown or roasted tail-
ings.

3, The third item above "Design the Flow Sheet and Calculate
the Size of the Equipment" is teken up in detail under the followings

1st - Metellurgaical Treatment in General and the Recoveries to
be/Expecteds - - SN B
2nd - Explenation of Flow Sheet Selected, 3o e
3rd - Estimate of Operating Power Required;
- 4th - Egtimate of Operating Costs;

5th — Egtimate of the Cost of Plent Changes and Additions.

METALLURGICAL TREATMENT IN GENERAL:

One of the first conditions to be investigated was to
determine, if any of the gold was in a water soluble state. This was
not found to be so.

Flotation was tried but resulted in low recoveries.

The cyenide tests made were to determine the fineness of

grinding necessary, the time of agitetion treatment, the dilution ratio

advissble, and the amount of lime required per ton of ore to give pro-

tective alkalinity.
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J
Grinding to 78% -200 mesh seems to be the economic limit to

which to grind, although the extraction is improved, by finer grinding.
Time of agitation treatment is to a certain extent interchangeable for
finer grinding and to a certain extent is cheaper than excessive power
and steel cost to produce the finer meshes.

The time of agitation treatment is found to be at least 48‘/
hours on the coarser meshes. Extraction may be improved by continuing
this treatment for 60 hours which can be done in the same agitators by
changing the dilution ratio of sand to liquid.

Agitation will take place at dilution ratios of 2 to 1 or

3 SETATRY 1Y

1-1/2 o 1. e DR S0

o GHADY WAy I/
The amount of lime required is found to be from 12# per

T
ton of ore for the white sands to 20# per ton for the brown sands. A

high recovery of tailings water may lower this lime consumption.

The settling ratio of the ore is very rapid indeed and no
extra lime will be required to assist the settling rate as is often the
case.

A summary of the tests on both white and brown sands indi-
cated that recoveries as follows can be relied upon:

' Gold  Silver
White Sands 85% 75%
Brown Sands 70% 65%

EXPLANATION OF THE FLOW SHEET SELECTED:

Recovery of Tailings.— The most economical method of

collecting and delivering the tailings to the mill will be by means of

a slusher hoist and a belt conveyor.
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A 35-H.P. hoist has been recommended by the manufacturers for
the work of handling 300 tons in 8 to 10 hours. In order to provide ample
power it is proposed to power this hoist with a 50-60-H.P. Diesel engime,

The tailings sands are very clean and have practically no old
timber in the sand but the slusher hoist will deliver to a grizzly and
screen over the movable hopper feeder over the belt conveyor which will
deliver to the present storage bins at the mill.

In addition to the bins the conveyor equipment is on hand for

\ & . - L5 K Ry 3.8 T

most of the incline conveyor. . T e ki

Later in the operatioﬁla éoow£§‘§oo;ft. cross conveyor will
havé to be added to gather the sands from each end of the tailings de—
posit. This is provided for in the estimate.

Mill Bing.- The 250-ton mill bin which is already erected
on the property is divided and it will therefore have to be provided with
2 feeders to deliver the sands to a common conveyor which will deliver
these sands to the bowl of the bowl classifier which is arranged in closed
circuit with the ball mill.

Lime will have to be fed to the ball mill in amounts of
approximately 1-1/2 to 3 tons per day. Optionally it could be added to
the feeder conveyor.

Grinding.- The ball mill at present in the plant is a
6! xv4' Colorado Iron Works mill but is somewhat small for the required
tonnage, Therefore, a larger mill (7' x 36") has been provided for in

the estimate.
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By feeding the sands directly to the bowl of the bowl
classifier it is intended to classify out as much as possible of the
55% of -200 mesh material in the original feed.

Theoretically the amount of grinding to be done could be
accomplished by about 50 H.P.  However, the actual tonnage of -100
mesh which will be required will be affected by so many variables,
such as the efficiency of the classifier, the hardness of the ore,
etc. thet while the present ball mill, which reguires when fully loaded
about 60 H.P., the actual reductlon of 300 tons per day of sands to
all minus 100 mesh materlal would be a llttle in doubt Therefore a
100-H.P. motor is recommended.

One other point in favor of more mill capacity is the
fact that finer grinding improves the percentage of recovery.

If the present mill should be used it would have to be
provided with a new lining, scoop and possibly have the grates in the

end removed.

Classification.- In order to get efficiency in the

grinding circuit, there should be good classification. This will
require a bowl clasgifier and in order to get good separation on the
finer mesh sizes a high dilution must be carried in the claggifier.

This is the reason for the separate . solution circuit of 75 G.P.M.

 shown in the flow sheet.

Settling.- The capacity of a cyanide plant is also
limited by the area of the thickeners. Preliminary tests have been made

which show a very high settling rate.
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At a plant capacity of 300 tons per day the settling rate
in the last thickener will be 2.85 sg.ft. per ton per 24 hours.

Agitetion.— The underflow from the primary thickener "U" is
delivered by a 4" duplex diaphragm pump to a series of 3 — 36' x 171
Dorr type agitetors. The flow sheet indicates agitation at 2 to 1 but the
agitators are calculated to give 60 hours agitation at a dilution of 1-1/2
to 1. They will require about 100 cu.ft. of free air per minute at 20 to
85 pounds pressure. This will require sbout 10 H.P, which with the
mechanical power will give a total of 15 H,P. for the agitator power.

Decantation.- . The pulp from: the ‘agitators is diluted and
discharged by gravity to the decéntaﬁioh thickeneré; The overflow of
thickener "V" is returned by pumping to the mill solution tank for further
enrichment in the grinding circuit.

Fresh water and barren solution enter the circuit at either
"X" or "Y" as practice may indicate. Discharge from thickeners is at a
dilution of 1 to 1. Four-inch Duplex Diaphragm pumps will be required to
handle the underflow of each thickener.

Tailings Disposal.— As the proposed tailings pond site is
almost level transportation of these tailings should be by means of a
pipe line and a Wilfley pump, Water can be added to tailings at this
point if found advisable. /

About 60% of the tailings water should be recovered for J/
mill use.

Clarificatioh.- Clarification will be by means of duplicate
sand filters. These will be provided with wood screens, cocoa matting and

burlap, over which is spread the sand.
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An optional method of clarification would be a Butters
filter with a wet vacuum pump. .

Precipitation.- In order to hold down capital costs
duplicate zinc boxes are planned for use in precipitation on zinc
shavings.

We have in the present mill a Crowe Vacuum tank for use
with zinc dust equipment but the use of this might necessitate the pur-
chase of patent rights for a short-lived operation. Also it is under-
stood that the Crowe patent is due to expire shortly.

Zinc box precipitgfes can be eXpreséed5iﬁ:séaled cans to
a refinery or a melting furnace can be installed and the bars shipped
to a mint for parting. The refinery treatment charges are usually very
reasonsble and this method would save the cost of a furnace installation.

Miscellaneous.— Calcium cyanide will be dissolved

in a small Pachuca tank which will then be diluted in a stock solution
tank for use in the mill circuit.

Four triplex Disphragm pumps now aveilable at the plant
will have one bowl removed from each as they are over-capacity for our
circuit. These four bowls will be sufficient to build up two new duplex
pumps with timber frames.

As the plent will be located on almost a level gite a
Wilfley pump will have to be used to 1ift the classifier overflow into
primary thickener "U".

A number of small pumps now at the plant will be used on

the most suitable service, after reconditioning.

A e
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Four of the present thickeners with their tanks and super-
structures will be used in the reconditioned plant, The original super-
structures were weak, but can be suitably reinforced.

The original agitétor tanks were so small that only a
few hours agitation was possible. These tanks can be utilized in some
other service.

It is proposed to use the following old equipment which
is already on the property:

______

-Conveyor idlers and belt to deliver the tailings from
the slusher hoist to the mill bins

2

Fav]
I

The Mill bins of about 250 tons capacity

Four thickeners erected and;ig place'at7the présénf time

Four #4 Triplex Diaphragm Pumps

Precipitation building

(o a T ae SRS
i

Various pumps, some of which can be utilized to eliminate
purchase of new equipment

7 - An assay office partially equipped
e

8 - The Martinez pump station supplying water to the mill.
It is intended to install a small pump and E
pipe line near Date Creek to augment the \
water supply in dry seasons \
\
9 - Various wood and steel tanks which may be utilized \

10 - A 6' x 4' Ball Mill which is somewhat small for the \
requirements. It may, however, be utilized.

11 -~ A quantity of pipe and fittings

12 - A number of motors which may be reconditioned for use




The Congress Mining Corporation -9- March 16, 1936.

ESTIMATE OF OPERATING POWER REQUIRED:

Horse Power
Requirements

Conveyor to Mill Bins 7 H.P,
Feeders and Feed Conveyor 2 1P,
Clasgifier 10 H.P,
Ball Mill 100 H.P.
Wilfley Pump T i -
5 Tickeners at 2 H.P. 10 H.P,
Primsry solution Pump S H. P,
Mill Solution Pump Sl P
Barren Solution Pump 7 H.P.
Wilfley Tailings Pump I8P,

< Agitators Mech. H.P. 5P
Agitators Air Compressor 10 H,P.
Tailings Water Return Pump TOSH.P,
Machine Shop. . " & TP v
Extra ' A e T s S

. 204 H.P. Connected Load

Assume actual horse-power at 80% of comnected load.
Then 204 x 0.80 = 163.2 H.P. actual

163.2 x 0.746 = 122 K.W.

ESTIMATE OF OPERATING COSTS:

In estimating the operating costs of the plant, for the labor

estimate the prevailing local rates have been used.

The crew for the plant and their rates per day are as follows:

1 Superintendent $1o.ooj
1 Bookkeeper 5.00°
1 Master Mechanic & engineer 8.50°

3 Mill Shifters at #5.00 15,00~

3 Helpers at $4.00 12.007
3 Leborers at $3.50 10.50"
1 Assayer at $5.00 5.00"

Total $66.00

This gives a labor cost for 300 tons per day of
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£6.00 or$0.22 per ton for labor,

300

and the estimate of operating costs will then be:

Cost of placing tailings in mill bins,
including operating labor on hoist

Labor cost in mill proper

Supplies:
KCN 0.6# at 0.16
Zine 0.4# at 0,13
Lime 21# at 80% efficiency at $11.00

per ton
Steel MO ABSEHET Duiriniins Hoiniismn
Other chemicals . . @ CLINSUOD 3
Water Kl SO Wt .

Tailings Disposal
Power - 14 KWH per ton at 0,007

ESTIMATE OF THE COST OF THE PLANT CHANGES AND ADDLTIOHS:‘
1 - Sullivan Slusher Héist driven by 50-60 H,P.

Diesel Motor - complete with scraper
and ropes
Freight and installation
1 - Grizzley in place
1 - Screen

1 - Hopper (lined)

1 - Belt conveyor (material on hand)
Erection only ( 4 M ft. timber at $50.00)

1 - 300' cross conveyor erected complete

2 - Feeders

$0.12
0,82 "
0.096
0,052
012
0.04 .g«f‘r b
0,04
0.03
0.02
0.0
0.836
q\
$ 4,270.00
300.00
150.00
350,00
100.00
200,00
3,600.00
60.00
9,030.,00
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Forward $ 9,030.00
1 - Conveyor under Bins 400,00
Supports for above, 2 M ft. timber at $60,00 120,00
1 - Bowl classifier 45975.,00
Supports for above, 3 M ft. timber erected at $60. 180.00
Motor and drive 300.00

1 - 7" x 36" Hardinge Ball Mill, delivered and erected 4,600.00\j

Ball Mill Foundation
1 - Ball Mill motor;énd'controla“eigéﬁééy?;gﬁ’“iﬁ@ 3
Foundation for motor WBGY \ara

Belting for sbove

3 - 36 x 17 Dorr agitators, Wt. 6,000# 1,500.00

Freight 120,00
Superstructure 300.00
Piping 50.00
Tank erected 1,400.00
Foundations 300.00
Timber 200.00
Clearing site 100.00
3,970.00
x 3=

1 - Wilfley Pump and Motor for classifer to
primary thickener

1 - 33! new Dorr thickener, 8,600# 1,285.00
Freight : 170.00
Erection 100.00
Piping erected 100.00
Tank erected 1,400,00
Foundations - 300.00
Timber 200,00
Clearing site 100.00

2 — New Diaphragm pump frames

5 - Thickener gear motor drives complete with
belts for pump and mechanism

1,000.00

L 1,850.00

1.50.00

40,00

11,910.00

600.00

3,655.00

100.00

900.00
$ 39,710.00

o Lk
ADAEE
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Forward $ 39,710.00
20t x 10' Barren solution tank 450,00
25 x 12 Mill solution tank 650,00
Clearing site and foundations for above 2 tanks 500,00
25 x 8 sand clarifier tanks 1,200.00
Foundations for zbove 600.00
8 M ft. timber at §50.00 400,00
Cocoa matting and burlap 100.00
Sand filling 50.00 2,350.00
Wilfley teilings pump and motors 650.00
General Mill piping 1,000,00
Cleaning out all present tankage 500.00
Excavatioﬁ“ﬁﬁdéberésé@ﬁ!té@ksfi;";“*éJ””éﬁ“ﬁé: 500,00
¥ 4 HEOV Wan g
Machine shop and tools 3,000.00
50 H.P. Standby Engine and Generator 750,00
(An old auto engine will do for this)
New transmission beltifg 300.00
Shed over bell mill and classifier 1,000.00
Hoppers and clutes under ore bins 500.00
110 Cu.ft. low-pressure compressor complete with 760.00
10 H.P. motor end Vpbelt drive delivered
Foundation and erection of above 150.00
Grinding water circulating pump from thickener "U" 300,00
to Mill Solution tank - motor pump for
100 G.P.M. installed
2 H,P. gear motors for present thickeners 500.00
5 H,P. gear motor for agitator drive 200.00
Bepairing all old motors 400,00

Repairing all old machinery

2,000.00

¢ 56,170.00

¢
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Forward

1 - Barren Solution Return Pump, 200 G.P.M.

motor pump installed

Erection of 3 new agitators and one new
thickener

Timber for walkways, launders, etc.
Zinc boxes at $400.00

Barren solution sump

Clarified solution sump

Wilfley tailings sump

reilised MITARRARED BUITN
Tailings water pump é;adfé;ﬁ;nAéife line
New tailings launders
Cyanide dissolver
20t x 10' Stock solution tank, erected in place
Lime feeder
Lime storage bin
A1l iron valves and fittings
Concrete floor under thickeﬁers and agitators
Tilting Furnace

Miscellaneous
Mill weter pumping plant and pipe line
200 H.P. Diesel Engine erected in place
Tailings Pond Fence

Repairs to plant fence

R

M a=ch 16, 1936,

§ 56,170.00

225.00
800.00

1,500.00
£00.00
400,00
250,00
100.00
500.00
600.00
500,00

75.00

1,700.00
200.00
500.00

1,500.00

1,000.00

500.00

15,000.00
17,000.00
1,500.00
00.00
101,320.00

w
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Forward §$ 101,320.00

1 - Telephone Line 500.00
1 — Power house for Diesel Engine . 1,000.00
Repairs to houses 1,500.00

1 - Truck 1,000.00
1 - Warehouse and yard 1,000.00
Additional assay equipment 1,000.00

$ 107,320.00

Engineering 5,300.00

VR0 Contingencies 7,380.00
Yo R S ¢ 120,000.00

LTy g
Nia b = 23
A «,14.5

I am of the opinion that an‘expenditure of $120,000.00 should
be ample to construct complete at Congress a cyanide plant of 300 tons daily
capacity as described in the foregoing.

In coﬁclusion, it might be said that equipment vital to
good plant operation will be purchased new or will be carefully inspected
before purchase if used machinery is selected.

As the details of the plant are taken up carefully in the
design of the new plant further economies may be found possible by the

use of equipment already on the property.

qu submitted
A, L% ELiL: =< K—’
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Final Report

Cyanidation Tests on Samples of
Congress Junction Tailings Sub-
mitted by Mr. G. T. Sherman

Introduction:

The following samples designated as "Congress Junction Tailings,
Congress Junction, Arizona", were received at the leboratory for metallurgicel
testing: LT pEFEY Y O 20RRIN0D AL

An express shipment consisting 'or.‘fotﬁ- 50 pound sacks and two
5 pint bottles of water. The four sacks containing the samples were merked No. 1,
Nos. 2, No, 3-A, and No., 3=B, respectively. One of the bottles was marked, "Martinez
Creek *A'™ and the other "Date Creek 'B'™,

Two small samples weighing about 12 pounds each were received by
messenger from our New York Office. One of these samples was marked: "Composite
500, Composite of 8 holes"™ and the other, ™Composite #600 Holes Congress Dump =
3=13=17=62=-63~64" ¢

The foregoing samples were submitted for cyanidation tests as the
results of an arrangement between our Mr., J. T. Sherman and Mr, Gerald T. Sherman,

Description of Samples:

The tailings dump from which these samples were taken was stated to

contain two distinet types of material, neamely; a roasted and an unroasted material,

These products are distinguished from each other by their color and have been
classified as “Brownish sands" (roasted) and "White sands"™ (unroasted).

Samples "No. 2" and "Composite sample 500 composite sample of 8
holes™ were classified as brownish sands, whereas, Sample "No. 1" and “Composite

#600, holes Congress dump 3-13-17-62-63-64" were designated as white sands.

30 - 271 PAGE ls
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Samples Nos. 3-A and 3-B were composites made by mixing Samples
1l and 2,

The tailings pile from whiech these samples were taken was stated
to have been standing in the dump for about 30 years. The samples received for
testing purposes were essentially all -10 mesh dry sands, They did, however,
contain same soft lumps of the finer material, which were easily broken up by

screening.

Purpose of Tests:

We were requested by Mr. uerai‘d' T Sh'erman to eonduct eyanidetion
w ¢] & w
tests on samples No., 1, No., 2, Composite No, 500 and Composite No., 600+ No
cyanidation tests were run on the composite semples Nose. 3=A and 3=Bs

Preliminary Investigation:

Preparation of the Samples for Testing:

./,&
Sanglss Noe. 1l and No. 2

The samples were treated separately. Xach sample was screened
thru a 10 mesh sieve t0 break up the lumps, mixed thoroughly and‘halved by rifflings
One half of each sample was then mixed thoroughly and divided into 600 gram test
charges: A head sample of each of the samples was riffled out and submitted for
assays, The partial analyses of these head samples are presented in Table ls

Semples Composite 500 and Composite 600

These two sa.mple‘s were treated separately and each were prepared
for testing as follows:

The total amount was screened thru a 10 mesh sieve to break up
the lumps, mixed thoroughly by rolling on a rolling cloth. The tailings were
then spread out into a flat circular pile. Hepresentative charges of 600 grams

each were removed by dipping out small amounts of the tailings with a spatula from

30 - 271 PAGE Be
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numerous perts of this pile, A 600 gram cherge was ground wet in the laboratory

rod mill and a representative amount of this charge constituted the head sample.

in case of the composite No. 500 two head samples were cut out, one was pulverized

dry in the usual manner and the other was washed to determine the water-soluble

values,
The partial anslyses of these samples are presented in Table 1.
Teble T . - -, ‘ , NOJ 1L
Analyses of Head Semples
Sample Noe Pb S Orige Duplicates Average
% % Au Au oz,./ton Au Ag
0z+/ton fal . ON) oze¢/ton oz./ton
No. 1 0,031 0440 00,0495 0,0685 - 040590 0,500
No. 2 04036 0«4l  0,0535 04,0545 - 0,0540 0443077
No. 3=A 0.031  0.42% 04,0575  0,0635 - 0.,0605 04450
No., 3-B 0.0600 - - 0,0600 0,450
Composite 500 (dry) 0,0453 0.0735 0.,0420 0.0536 0s4417
" 500 washed 0,0459 040405 0,0845 0,0569 0,441
" 600 040620 00765 - 0,0692 0,509

# Composite of samples 3-A and 3-Bs

It will be observed that the gold values were "spotty"™ i.e., not
uniformly distributed thruout the sempless

The following special method of assaying for gold and silver was
used in obtaining the foregoing and all subsequent results:

Two 2-assay ton charges in duplicate, a total of 8 assay tons of
each sample, were fuseds Two of the charges were inquarted with silver and the
other two were not. The lead buttons of the two inquarted charges were com=
bined, scorified, cupelled, parted and assayed in the usual manner for gold.

;me lead buttons from the other two charges were combined, scorified, cupelled and
the doré weighed., This doré was then parted in the usual manner and the gold bead

weighed. It will be noted that this method of assaying requires.the fusion of at

30 - 271 PAGE 3.
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least 8 assay tons of the sample and the weighing of & gold bead representing
4 assay tons., It, therefare, is & means of minimizing the errors introduced by
the “spotty"™ nature of this ore.

Microscopical Examination:

Sample No. 2 (Brownish Sands)

A representative charge of sample No. 2 was ground in the rod
mill for 21 minutes and this ground pulp was panned. The panned concentrates -
were examined with a binocular microscope at 36X. The principal sulfide mineral
was pyrite which, in the majority of instances, was tarnished. An occasional
prrticle of what appeared to be fine, free, "rusty" gold, was noted.

Composite Semple iaoo

A representative semple was pamned and thé reéﬁltant concentrates
were exemined with & binocular microscope at 36X, Pyrite was the prinecipal sul-
fide mineral, which, in the majority of instances was tarnished. Some clean
bright pyrite was also found, but no free gold was noted.

Analyses of Water Samples:

Partial analyses of the two samples of water are presented in

Table IT.
Table II
Analyses of Water
Martinez Creek “A™ _Date Creek "B"
Ca0 parts per million 10240 ‘ 7443
MgO % " L 26,4 1047
PH 6.8 - 744
Remarks Slight sediment in Clear and colorless
water. Colorless
solution.

30 - 271 PAGE 4,
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The pH of Warners tap water which was used in conducting the
cyanidation tests was 6.6. |

We would not anticipaie any cyanidation difficulties when using
the type of water as represented by either one of these samples, However, if
there were a choice, the above analyses would seem to indicate that the Date
Creek water might be more suitable than the Martinez Creek water,

Cyanidation Testing Procedure:

The following general testing procedure was used in conducting
our cyanidation tests: _‘

The 600 grem charge of -10 mesh tailings sample was ground in a
laboretory rod mill at 67 % solids for specified periods of time. Aero Brand
eyanide solution, of the same strength as used during subsequent agitation, and
dry lime were added to the grinding circuit, The ground pulp was transferred to
5 gallon wide-mouth bottles, which were placed upon revolving wooden rolls.

This method of agitation provides excellent aeration of the pulp, because the rota=-
tion of the large bottles causes a thin film of solution to be carried around the
inside surface of the bottle., After agitation the pulp was filtered and washed
twice with tap water. The ratio of water to ore was 2:1 for each wash,

The screen analyses of the various feeds to cyanidation are presented

in Table III.

30 - 271 PAGE O,
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Table III

Screen Analyses of Feeds

' S ____Brownish Sands White Sands
Test Numbers 1-5=6 & 7 10 2 i1l & & 8 12 ) 13
Min. Grinding 10 10 16 16 21 12 12 18 18
Mesh Tyler
Sieves % Whe % Whe % Whe % Wte _% Wte % Wts % Wts % Wt. % Wi,
T +100 0453 0.40 Nil 0.03 - 1,33 1,66 - 0447
#150 8058 7.08 1‘53 0077 0017 14.50 18.47 2008 5.10
+200 14409 12485 7490 5.22 1492 14,17 15482 10425 14,83
-200 77 400 79,69 90,78 93.98 97,91 87.67 78,60

Experimental Data:

70400

Iod wad

64405

{ .V IS W24 4
The cyanidetion data pertaining to this investigation has been

divided into two parts as follows:

Part I «~ Cyanidation Tests on "Brownish™ Sands

Part II - Cyanidation Tests on "White" Sands

Part I - Cyanidation Tests on

Brownish Sands

This date has been divided into two sections as follows:

Section I = Cyanidation Tests on Sample No. 2.

Section II - Cyanidation Tests on Sample "Composite

Sample 500 Composite Sample 8 Holes".

Section I - Cyanidation Tests

on Sample No. 2

A series of Tests 1, 2, and 3 was run to show the effect of grinding

to =100 mesh, =150 mesh and -200 mesh, respectively. Test No. 4 shows the effect

of reducing the time of agitation from 52 hours as used in Test No. 3, to 24

hours in Test No. 4.

are presented in Table IV.

30 - 271
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Table No.- IV Test No.Ls 2, 8 & 4
. CONDITIONS AND RESULTS Tostl | THALR | Teet 3 | Taes &
GRINDING
Time, minutes 10 16 2l 21
Percent Solids 67 67 67 67
Barren Solution Added
NaCN, % 0_¢112 00112 06112 0el112
C20, % 06020 | 04020 | 0,020 0,020
Dry CaO Added, Lbs./ton 240 240 540 540
AGITATION =5 Liopach E
Time, hours 52 e 52 52 24
Percent Solids 3543 3343 B3.3 | 3343
Barren Solution Added
NaCN, % 04112 0.112 04112 06112
CaO, % 04020 0,020 04020 0020
Pregnant Solution, Off
NaCN, % 0,085 | 04085 | 04,090 | 04098
CaO, % 04054 | 04054 | 0,044 | 04031
Au, oz./ton
Ag, oz./ton
REAGENT CONSUMPTION
* NaCN, Lbs./ton 1.05 lel4 l.12 0663
CaO, Lbs./ton 1543 14,9 1543 11,10
ASSAYS, Oz/ton
FEED
Au 04054 04054 04054 04054
Ag 0643 043 0643 0643
TAILINGS
Au 040175 040155 | 040145 | 04,0163
Ag 0.159 Del42 06146 06123
EXTRACTION, %
Au 67«59 7130 73415 69481
Ag 63402 67459 66.05 71440
30 - 271 Page 7,
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The foregoing data show that:

1., The extractions were slightly improved by finer
grinding, However, it is doubtful whether gringd-
ing finer than 77 % =200 mesh is justified.

2¢ Increasing the period of agitetion from 24 hpurs
to 52 hours improved the gold extractions, f

3, The maximum gold extraction did not exceed 74 %o";

It has been our experience that occasionally the results of cyani-
detion can be improved by maintaining a high alkalinity during cyenidation and/or
pre=~treatment with lime water prior to the addition of cyanide. The next series
of three tests wes therefore run to show the effect of maintaining a high ﬁ]kau
linity during cyanidation and also to show theieffect of &eration with lime before
adding the cyanide, TN oy waBt oy

Test Noe 5 shows the effect of increasing the amount of lime from
g.o lbs,/ton (in Test No. 1) to 19.4 lbse/ton (Test No. 5) in the grinding circuit,

A Test Nos 6 shows ihe effeet of diluting the pulp from tﬁe rod
mill to 3 to 1, then thickening to 1-1/2 to 1 and agitation for 48 hours., In
conducting this test the testing procedure was as follows:

The ore was ground in cyanide and saturated lime solution and
transferred o a 5 gallon bottle. Enough barren cyanide solution wes then added
to give a dilution of 3 to 1 after which the pulp was mixed thoroughly and
allowed to settle for about 1 hour., The clear effluent solution was then decanted
and the vthickoned pulp agitated for 48 hours.

Test Nos 7 shows the effect of aeration with lime prior to the
addition of the cyanide. The testing procedure for conducting this test was as
follows:

The ore was ground in water containing lime equivalent to 19.4

lbse/ton CaO. This pulp was then transferred to a large conical=bottomed glass

30 - 2871 PAGE 8.
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tube and diluted with water to a 3 to 1 ratio. Air was bubbled through this
pulp, which was maintained practically saturated as regards the lime content,
for 2 hours. The pulp was allowed to settle and enough clear effluent solution
was decanted to give a thickened pulp of about 1-1/2 to 1. Strong cyanide solu-
tion was edded and the pulp was then agitated for 48 hours.

The detailed data and metallurgical results of these three tests

compared with those of Test I are presented in Table Y.

30 = 2871 PAGE 9D
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Table No._ Ve Test NO,M_ 4
CONDITIONS AND RESULTS Test 1 | Test 5 | Test 6 | Test 7
GRINDING
Time, minutes ' 10 10 10 10
Percent Solids 67 67 67 67
Barren Solution Added
NaCN, % 0.112 0,092 0,092 -
CaO, % 0.020 04125 0,125 -
Dry CaO Added, Lbs./ton 2.0 19.4 19.4 19.4
AGITATION
Time, hours 52 48 48 48
Percent Solids 3343 B3 43 33,43 33,3
Barren Solution Added
NaCN, % 0el12 04092 0,092 -
Ca0, % 0.020 04125 0,125 -
Pregnant Solution, Off
NaCN, % 04085 04084 0,086 0,076
CaO, % 0,054 0,095 0,096 0,093
Au, oz./ton
Ag, oz./ton
Decanted Solution Au 0zs/ton 0401005 | 0400055
REAGENT CONSUMPTION ’
NaCN, Lbs./ton 1405 0438 046 021
Ca0O, Lbs./ton 1543 359 46,0 41,0
ASSAYS, Oz/ton
FEED '
Au 0,054 0,054 | 0,054 0,054
Ag 0443 0443 0443 0e43
TAILINGS
Au 0.0175 0,0183 0,0167 00185
Ag 0,159 0,167 0+120 06153
T EXTRACTION, %
Au 67459 66,12 69,08 65,74
Ag 63402 61417 72.10 64,42
30 - 271 Page 10.
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The foregoing data show that the gold extractions were not im-
proved by the use of high lime circuit nor by the pretreatment of the pulp with
lime prior to the addition of the eyanide. However, the e¢yanide consumption was
appreciably decreased when the pulp was first treated with lime,

The pregnant and wesh solutions of Tests 5«6 and 7 were combined
and submitted for gold assay, to obtain a more accurate check on the actual gold

dissclved in the cyanide solution, The results of these assays are presented in

Table VIe I EARGSTC M 22395M00 FHIL
- 'Teble VI
Assays of Solutions Tests 5, 6 & 7
Test Pregnant + Wash Solution Residues =+ Computed
Noe Dilution Assay Au Total Au % of Asseys Au % of Feed Au
Ratio 0z¢/ton dissolved Total 0z./ton To tal 0z¢/ton

o 2. e 0z+/ton Au bia An

5 4,817 0.00875 040421 69670 0.0183 30430 0,0604
= 6 1467 0401005 040167 28455

6 44717 040053 040250 42,74 040168 28471 0,0585
® 7 1.67 0400055 00009 1l.54

7

4,887 0400805 0.0392 66.89 060185 31457 040586 -

# Decanted solutionse |

#* Actual average assay was 00,0540 0z./ton.

It will be noted that 28.55 % of the total gold was removed in the
pregnant solution obtained by the decantation of the cyanide solution from the
grinding circuit, It is estimated from these results that about 40 % of the
total gold dissolved in the cyanide solution during the grinding.

Comparing the extractions as reported in Table IV with that actually
computed from the assays of the solutions it will be observed that these results

check each other. They have been tabulated to show these comparisons as follows:

30 -~ 271 PAGE 1l4




WF 837 10M 6-35 HJL """

i
ush

AMERIOAN CYANAMID COMPANY

ORE DRESSING LLABORATORY

Test Nos
5 | NE
Au extractions % (Table V) 66.12 69,08 65,74
" " " (Computed from solution assays Table VI) 69,70 71429 68443

Section IT - Cyanidation Tests on "Composite
Sample 500 Composite Sample 8 Holes™

Two tests were run on this sample of tailings to show the effect
of finer grinding, The pregnant and wash solutions were combined and assayed
and the feed to cyanidation was camputed from the assay of the solutions and resi-
dues, The detailed data and metallurgical results of these two tests, Nos. 10
and 11, compared with those obtained when treating the Brownish sands as

represented by Sample No., 2, Test No. 5, are presented in Table VII,

30 - 271 PAGE 12
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Table No._VII Test No..9=10 & 11

90

*= Computed assay of feed from solution and residue assays.Actual average
assay of feed was 0.0536 0z./ton Au.

CONDITIONS AND RESULTS Test 5 | Test 10 | Test 11
GRINDING
Time, minutes 10 10 16
Percent Solids 67 67 67
Barfen Solution Added |
NaCN, % 04092 04089 0,089
Ca0, % 04125 0,104 0,104
Dry CaO Added, Lbs./ton 19.4 18,7 18,7
AGITATION
Time, hours 48 46 46
Percent Solids 333 3343 3343
Barren Solution Added ‘
NaCN, % 0,092 04089 | ' 10,089
Ca0, % 0el25 | 04104 0,104
Pregnant Solution, Off
NaCN, % 04084 0,076 0,078
CaO, % 0,095 0,031 0,030
Au, oz./ton
Ag, oz./ton
| REAGENT CONSUMPTION
NaCN, Lbs./ton 0438 0453 0455
CaO, Lbs./ton 3549 20,4 2045
ASSAYS, Oz/ton B
FEED
Au 04054 0,0516% | 0,0513"
Ag 0443 04441 04441
TAILINGS
Au ' 0,0183 | 040171 | 0,0163
Ag 0,167 0,191 0,174
EXTRACTION, %
Au 66412 66480 68420
Ag 61,17 56469 60454
30 - 271 Page 13,
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Part IT = Cyanidation Tests on
»jhite Sands"

T™wo series of cyanidation tests were run on samples No. 1 and

Composite #600, to show the effect of grinding. Tests numbers 8 and 9 were run

on Sample No. 1 and Tests 12 and 13 on the sample Composite #600. The same
general testing procedure as described under the heading "Cyanidation Testing

Procedure” was used in conducting these tests. The detailed metallurgical re-

sults are presented in Table VIITI.

30 - 271 PAGE 14,
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Table No. VIII Test No. 82 9, 12 & 13
~/ Test 8 Test 12 | Test 9 | Test 13 GOL
CONDITIONS AND RESULTS Sample 1 Composite 600 Sample 1 Gomposite
GRINDING
Time, minutes 12 12 18 18
Percent Solids 67 87 67 67
Barren Solution Added
NaCN, % 0,094 04001 0,094 0,091
Ca0, % 06093 0109 0,003 0.109
Dry CaO Added, Lbs./ton 1944 8485 19,4 8,85
AGITATION
Time, hours 46 49 46 49
Percent Solids 3345 3343 3343 3343
Barren Solution Added ‘ .
NaCN, % 04094 06091 | 0,094 . 0,001
‘ CaO, % 04093 0,109 | 04003 0109
| ~ Pregnant Solution, Off »
B NaCN, % 04081 04074 04077 0,073
Ca0, % 04073 04067 | 0,077 04034
Au, oz./ton
Ag, oz./ton
|
REAGENT CONSUMPTION
| NaCN, Lbs./ton 0470 0459 0472 0465
| CaO, Lbs./ton 17442 9.10 17.2¢ | 1048
; ASSAYS, Oz /ton
FEED
An 04059 040692 | 0,059 040692
Ag 04500 0,509 06500 04509
TAILINGS
Au 040127 04,0108 | 040115 040099
Ag 04059 0,083 04078 0,077
. EXTRACTION, %
i Au : 78447 84429 80451 85469
Ag 88420 83469 84,40 84,87
30 = 271 Page 15,
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results of our cyanidation tests may be briefly summarized as

"Brownish Sands" (Semples Noes 2 and Composite 500)

1.

2

Se

4e

v

Se

®*White Sands"

The results of a typical cyanide test gave 69,08 % /
and 70410 % gold and silver extractions, respective-
ly. The final residues, after regrinding to 77 %
~200 mesh and agitating for 48 hours, assayed

040167 oz./ton gold and 0,120 0z./ton silver.

The additional gold extraction obtained by grinding
from 77 % to 98 % =200 mesh does not appear to be
sufficient t warrent the finer grinding.

The gold and silver extractions were improved by
increasing the period of agitation from 24 to 52
hours,

The gold end silver extrections were not improved
by the use of & high lime circuit during cyanidation,

Aeration of the pulp with lime for 2 hours at 3 to 1
dilution, then thickening to 2 to 1, adding cyanide
end agitating for 48 hours, did not improve the gold
extractions. The cyanide consumption was, however,
reduced from 0+46 to 0.21 1b,/ton by such a treatment."
(See Table V).

Semples No. 1 and Composite #600)

1.

Grinding this type of material to 78 % =200 mesh, and
cyaniding for 49 hours gave 85469 % and 84.87 % gold
and silver extractions, respectively. The NaCN con=
sumption was 0465 1b./ton and the lime 10,8 lbs,/ton
The final residue assayed 00099 and 0,077 0z./ton
gold and silver respectivelys

Remarks and Observations:

1.

30 - 271

The head samples of these tailings were "spotty" in
gold values and special precautions were used in
assaying in order to minimize the errors introduced
by such a condition,

(Continued)

PAGE 16,



WF 537 10M 6-35 HJL “Tin‘°

e

3e

FIM

September 24, 1935

30 - 271

AMERICAN CYANAMID COMPANY
ORE DRESSING ILABORATORY

(Continued)

These tailing semples appeared to be sensitive

to the amount of lime added, The use of too small
an amount of lime inereased the cyanide consump=
tion, even though the solutions had not entirely
lost their alkalinity. The consumption of lime
apprears to be samewhat proportionate to the amount
added i.e., the more lime added the higher con=-
sunption. The optimum amounts of lime for the/,
Brownish sands appears to be about 20 lbs./ton of
Ca0 and that for the White Sands about 10 lbs./jgn.

The settling rate of the Brownish Sands and White Sands
in cyanide and lime solutions was fairly rapid: No’
difficulties were encountered in obtaining clear
effluent solutions,

AMERICAN' CYANAMID COMPANY

Arvid E. Anderson ’
Ore Dressing Laboratory
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Cyanide Tests on
Congress Dump

- - A W W A W A A WS A T . —

Prel Tests

June 21, 1936 r. #. A. Leddell brought in three sam-
ples from the Congress Dump upon which were to be made tests
preliminery to the receipt of regulir dump samples.

Sample #1, Composite of 27' hole Au = .07 oz.
Sample #2, ¥White sand -ha = JO7 oz.
Sample #3, Upper Red Dump ia = 07 oz.

dashing Tests

#ashing tests were made on samples #l and #2, After
guartering out a sample, it was divided, one halfl going to
the assayer direct; the other half being well washed ba=
fore being assayed.

Sample #1, Unwashed , Au = 045 oz.
Sample #1, Weshed Au = ,06 oz,
Semple #2, Unwashed Au = ,06 oz.
Sample #2, Washed Au = 08 oz.

These tests, while not in accord with the head samples,
nevertheless do not give any indication that the sands con-
tain any a isble arount of soluble gold. The fact that
the sub=soil under the dump is almost if not as rich as the
dump itself would indicate that the dump hes been well
washed by the rains of the years gone by.

rFlotatlion
A flotation test was made on sample #2.

12 grams concentrate assaying 1.76 oz. iu, Recovery = 59.0%
490 " tails . o " * '. = 41,0%

A test made on the final white sand sample gave a taile
ing value of .02 oz, FHatlo of concentration: 25 to 1. ‘

Another test made on the brown sands sample gave 2
tailing value of .02 oz. Katio of concentration: 80 te l.

Inassuch a&s better results can be obtained by cyani-
dation, no further work was done by flotation.

ation
A 48 hour agitation test was run of the white sands

"as 18", without grinding, using .274% KCN solution, and
e 2 to 1 solution. This gave a .02 oz. gold tail. No re-
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cord was made on the silver content.

At this time the two regular samples were received and
all work on the preliminary samples was stopped.

- —— . S - . ——— T T — . -

Cyanide Tests
on
White Sands,
Congress Dump.

Sample #100

Assays of alternate gquarters of a sample from this ore
assayed

#100 Au = ,07 Ag = .45
#100a Au = .07 Ag = .49

Sizing Test
Material % of Agitation __ Gold Silver Recovery

Total Hours Teads Tails Heads Tails Au Ag
+ o & _72 A * O - [ 73.3 59.0 .

’

-150, + 200 37.2 172 .065 .006 .34 .05 90.8 B85.4

- 200 23.6 72 .12 .0056 .68 .06 95.1 91.3
Average = B890.8 83.0
using .27% KCN solution, ratio 2 to 1

all =200 100 72 .07 .008 42 ,10 88.6 76.3

using .27% KCN solution, ratio 2 to 1

all =200 100 72 .07 .0086 42 .10 91.4 76.3

using .11% KCN solution, ratio 2 to 1
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™ :
—t Time of Agitation Test
Head Assay: Au = .07 Ag = .41
Test Hours  1bs. KCN  Gold Silver Recov:
No. Grind Agitated used Weads Talls Heads Talls U ;E
107 -1m 24 .40 00‘7 0005 -4‘1 .08 93 Qo 83‘0
108 =100 36 + 44 « 07 008 «41 08 93,0 83.0
109 "100 48 .52 007 '004 ¢4l 004 94 03 91.5
110 -100 60 .60 «O7 .004 -4l 04 94.3 91.5
Using .27% KCN solution, ratio 2 to l.
S8izing Test
Using .28% KCN solution, ratio 2 to 1.
Time of agitation, 45 hours.
Test : Gold Silver fecovery
o, Grind £ of Totel Heads 7Talls Heeds Tails  Au Ag
113 +36 14.4 Q07 .06 45 22 28.6 §51.2
114 .85“48 12.2 .06 .05 ‘48 alg 50'0 6005
:fﬁ'}ﬁ "48*65 15 .7 005 002 045 016 SS 05 64 - s

il6 =65+100 15.7 «03 018 37 18 40,0 67.6
117 =100+150 11.6 03 012 .27 .09 60.0 68,7
118 =150+200 12.2 .05 .008 .35 .07 85.0 80,0

119 -200 18.1 «11 «0086 <79 08 94.7 93.7
Strength of Solution Test
All ground -100C mesh, agitated 48 hours.
Retio of solutionsy 2 to 1. .

‘Test  Sel. % lbs. KCN Gold Silver __Hecovery
koo KCK used Heads 7Tells Hesds 171ails Au Ag
129 .10 058 007 .00" 047 .0‘ 9“.5 91.5
121 <0686 o4 07 +004 47 +05 94.3 89,3
iz2 «0456 «52 <07 «0086 «47 +05 92.8 89.3
123 «038 «40 .07 «006 «47 <06 91.6 89.3
124 027 .52 07 .01 «47 07 85.7 86.1

Summary, White Sand

This ore needs a few more tests to bring out further
limits. For instance, while .05% KCN solution is correct for
a 48 hour agitation with all ground to -100 mesh, it is very
apparent that 48 hours is too long to agitate. posite this
faect we have that of good dissolution using.27% KCN sol for
24 hours. The determination of the exact relation between time
and strength of solution should be determined but wes not be-

97
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™ ceuse it became evident that this ore would give no trouble in
</ eyaniding end I was reguested to prepare & composite of the
two samples and test that,

Tsbulation of Cysnide Tests on ihite Sands
Test Sol # Hours 1bs. KCN Gold _ Silver Fecovery
Ho. Grind ECH Agltated used [ ails alls Au

100 : «07 «47

101 =100+180 «27 7e 28 03 008 17 07 73.3 59.0
102 -15%200 .27 72 .48 065 006 .3¢ .06 90.8 85.4
103« «200 @ .27 72 1.32 «18 - 006 .68 .08 96.1 9l.3
104 -200 «27 72 84 07 008 +428 ,10 88.6 76.3
106 -200 «11 72 <78 «07 006 .42 .10 9l.4 76.3
lm -100 - 27 2‘ .40 .0” .005 .‘? 00_8 5 93.0 85.9
108 —100 02" 35 .“ . nov .005 .47 008 93.0 53.0
109 .100 . 27 ‘8 - 52 . .07 .004 .47 _so‘ “ .3 91 .5
“zg -IW .2" 60 «80 : .0? .004 “7 M ; “.8 91.5
s ’85 .ﬂﬂ 45 +58 ’ 07 08 .‘5 ‘2& 28.6 5108
114 -3E5+48 «28 45 80 : «08 <03 «48 Qle - 80.0 60,5
115 -48+65 «28 45 «48 03 08 45 ,16 33.3 64.5
116 -65+100 .28 45 « 38 03 018 .37 .12 40.0 67.6
11? -m.'m .28 ‘5 c‘o : 008 uou szv .09 GO .9 “ o’
118 «=150+200 .28 45 1.16 05 008 .35 .07 85.0 80,0
119 =200 .28 45 2.04 11 0068 .79 .08 94.7 93.7
120 -100 .10 48 056 Q07 OOO" 04" 004 94.3 91.5
121 «-100 L0886 408 4 07 <004, 4T 05 94.3 B80.3
182 =100 .045 48 «5& «07 006 .47 .05 92,8 88,3
125 -1@ 0055 ‘8 ."0 007 0006 .‘7 005 91.5 89.5

m ' .m .087 ‘8 052 . \37 001 ‘A’I .Q? 85 .7 88.1

# Tests are -200 products from sizing tests. All other
=200 tests are all ground thru 200.
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Cyanide Test
on
Composite sample, Congress Dump

A sample was prepared by thoroughly mixing 2< parts
white sand with 78 parts brown sand.

The sample was divided and opposite quarters assayed.

#300 Composite sample  Au .06 Ag = .39

#300a Au = ,06 Ag = .34
78 parts sample #200, assaying .045 Au = ,0351
;" #100, ” .07 Au = ,0154

100 parts = L0505 = .0505 oz. Au.
Since the result to be expected from computation 1is

lower than that obtained by sampling, I felt it best to use
as the head assay Au = ,065 Ag = .37

Washigg

100 grams of the ore was washed and then assayed, as-
saying ,068 oz. gold. Evidently washing removed no gold.

Sereen Analysis of Composite Ore

+36 = 13 00%
-35+48 = 7.9
-48+65 = 13.0
-65+100 = 10.7

'100“ 150 - 4 D
=150+200 = 8.5
=200 = 59 «6

100.0%
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i Time of Agitation Test

4 All -100 mesh, agitated with 2 to 1 solution except
test #311, which was agitated with 1 to 1 solution. Strength
of solution ,10% KCN.

Test Hours Gold Silver Recove

No. Agitated THeads Talls . Teads Talls ‘%I
309 24 <0568 «0l1 37 «13 8l.8 65.0
310 39 05656 .008 37 09 85.5 75.7
313 42 058 .012 37 14 78.2 62.0
312 48 .055 - «0086 «37 .04 89.1 89.2

Strength of Solution Test

All -100 mesh, 2 to 1 solution, agitated 42 hours,

Test Gold Silver . Recoven%_
No. % KCN Heads Tails Heads Tails g
313 .02 065 «012 +37 «14 78.8 62.0
314 03 +088 .01 « 37 " b § 8l.8 %70.3
315 «037 068 «008 « 37 .09 89.1 75.6
316 <046 «0565 «0058 +37 .09 90,9 75.6
317 0867 .068 .004 37 .07 92.8 81.0
Washigs

A further washing test was made on -100 mesh material,
using opposite halves of the sample.

Unwashed Au = 07 oz, Ag = ,39 oz,
Washed . Au = 065 oz, Ag = .32 oz.

Dissolution in the;ball mill

Two samples were ground in solution in the ball mill,
and then washed and assayed.

#318 Aa = ,03 oz. Ag = .18 oz.
#327 Au = ,03 oz. Ag = .21 oz.

This would indicate that in grinding

54.5% of the gold dissolved
, B4.,1% " " silver ;
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-~ Time of Agitation and Ratio of Dilution Tests
] All solution strengths are .1l0% KCN |
Test Dilu- Hours Gold Silver Recovénl_
No. Grind tion Agitated Heads Tails Heads Talils Au Ag
323 -100 2-1 24 055 .01 «37 .07 8l.8 B8l1l.2
321 -100 2-1 36 .0585 .02 «37 .08 63.7 78.5
322 «100 1i-1 36 088 .015 . g .08 72.8 8.5
324 =150 2-1 42 .058 .02 37 07 63.7 8l1l.2
325 -150 1-1 42 0858 005 O .05 90.9 86.5
326 =150 &-1 48 +08658 «0086 37 08 90.9 78.5
333 82% =-200 2-1 48 .068 +008 - 37 +1l 85.5 7043
331 91% =200 2-1 48 088 006 <37 .10 89.1 73.0

This indicates that the time of agitation should be
48 hours, that the sands should be ground to =150 mesh,
thaet a dilution ratioc of 1 to 1 is sufficient, and that the
cyanide consumption will be .6 1b.

The gold extraction will be close to 90%, the silver
about 75%.

It is well to note here that gold essays given in the
third decimal place are only estimates and it is foolish to
- figure gold extractions too closely when based upon such re=-
d sults. A reading of Au = ,008 means that it was somewhere
between .005 oz. and .0l oz. and that .008 was the best
judgement of the weigher at that time.

Lime Test

Tests were made using various amounts of lime per ton of
ore.

The pH measure of the ore gave an alkalinity of greater
than 8 when 7 is taken as neutral and lower than 7 as aeid.
Despite this fact the ore requircs considerable lime to es-
tablish a definite alkalinity of solution., Presumably the
lime 1s consumed by absorption on the surface of the ore.

With 5# CaQ per ton of ore % Ca0 in the solution = ,003
u 2 Tk & 3 B W & 4, "

1 io‘# n" " " " n u" " " L " .
u 22:: s -9 " # n non " ou " :{gﬁg

Since it is advisable to always have & lime content of
.05% in the solution, the above test indicates that 20# of
lime per ton of ore is required. It is true that the lime will
build up in the solution and so the amount introduced after
operating conditions become settled cean be decreased., Two
tests were successfully made using 10# Ca0, but five tests were
lost because 10# didn't give sufficient alkalinity. So all
tests were made using 20# Cel.

y 4
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Note:
This series was begun upon receipt 6f a telegrdﬁ of

July 6th giving the proportions to be used, eand was com=-
pleted July 15th.

Tabulation of Cyanide Tests

#300 series of tests on composite #1

Test Solution Hours 1lbs. KCN Gold Silver Recovery
No. Grind % KCN Agitated wused Heads Talls Heads lalls Au Ag
300 .05 « 37
301 +48 +10 46 .12 .07 <03 39 87 57.2 30.8
302 =48+65 «10 46 28 .05 .02 «31 22 60.0 29.0 .
503 "65*100 .10 46 '24 004 .018 .28 020 55 .0 28.5
304 =~100+150 «10 46 24 .03 016 .21 .16 46,7 23.8
306 =200 «10 38 .88 .062 .01 «60 .29 '83.9 561.7
309 =«100 <10 24 «56 0656 .01 «B7 W13 81.8 65.0
310 =100 .10 36 « 32 055 .008 .37 .09 86.5 75.7
3l2 <100 «10 48 « 36 0556 006 .37 ,04 89.1 89.2
313 =100 .02 42 32 05686 0128 37 J4 T8.2 68.0
314 -100 .03 42 28 - +086 Ol BT i1 81,8 T0.3
315 =100 037 42 «36 068 .006 .37 .09 89.1 75.6
,’9-6 ""100 0046 42 036 .055 0005 037 009 90 09 75'6
0l7 =100 «067 42 «28 05656 004 .37 .07 92.8 81.0
318 +100 «10 1 3.80 068 .05 «33 18 9.0 45.0
321 «100 .10 36 «52 0556 .02 .37 .08 63,7 78.5
324 <150 . .0956 42 .40 .058 .02 BT  JO7 63.7 B8l.2
326 =150 +095 48 .64 .0556 008 .37 .08 90,9 78,85
383 4 min, 095 48 «54 - <055 LLO08 .37 1) 85.5 70.3
. g All above test agitated with a 2 to 1 solution
-} ¥ ratio,
"—---ubn.--_“----n-‘--—-—--—o——--.——{---—- - —— - - - — - - —— - e
All tests below agitated with a 1 to 1 solution
: ratio.
3256 =150 «10 42 +64 «0556 0086 37 .05 90.9 86.5
311 '100 010 39 084 ; 0055 0008 057 005 85 05 86 .5
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Cyanide Test
on
Brown Sands

July 12th instructions were received to continue the tests
on the brown sands only, using a 13 to 1 ratio of dilution, grind-
ing to -~100 mesh and ~150 mesh and report results.

In handling this sample a change was made in the procedure
of the individual test. In all previous work the ore was ground
dry to pass the desired screen and then bottle agitated. This
method is liable to give an excess of fines and of course is not
the method used in the mill. It is standard practice in testing
and is comparatively easy to handle.

- From this time on all samples were ground in solution, washed
with solution as in the classifier, decanted to the desired thiek-
ness as in the thickener, and then agitated in bottles the re-
quired time. Cyanide and lime were measured before grinding, after
decantation, and after agitation. This method requires consider-
ably more work but approaches closely mill conditions.

By this method no longer could sereens be used to control the
fineness but the rod mill used for grinding had to be calibrated
from the standpoint of time. Following is the gquality of grinding
referred to when mention is made of"minutes ofgrinding".

2 min. 2% min., 3 min. 4 min. 5 min., 6 min.

+100 e 2 g ! T

+150 18 15 . 9 3 g

+200 14 195 20 ‘18 11 3

-200 59 62 69 78 87 91
100 100 100 100 100 100

Ave. of 4 tests 4 tests 6 tests 5 tests 1 test 1 test

Three samples were cut and assays made on the original sack

of brown ore. o U
Siaiag (280

#200 Au - .05 Ag = .59

#200a fa = ,04 Ag = .34 ~/g0 mesh = 4U}Z
#200D Au = .05 e e L
The head value used in this series of tests was + 200 7‘;2
L =050 :‘;"5/4
Au = ,045 Ag = 37 77

Preliminary test

While testing the White Sand, I had started a sizing test
on this ore and slso what I call an "ideal” test. When orders
came to stop testing I did finish the tests I had started on the
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white sand and also the "ideal" test on the brown sand, but dis-
carded all the others., The "ideal" test was ground all =200
mesh, agitated for 72 hours with ,11% KCN solution, 2 to 1 ratio,

Test No. Gold Silver Recovori_
Heads Talils Heads Talls iu g
206 045 .003 « 7 .03 93.4 91.8

A complete tabulation of all tests is given on a later page
but some conclusions may be brought out here.

Time of Agitation

In no combination tried did the tailing value drop below
.01 oz. gold until agitation had taken place for 48 hours. There=-
for 48 hours will have to be the agitation period.

(///)f't,’"l/'/ = ‘A” 3 ScfCRTIET

/

wFineness of Grinding

In all cases tried of different fineness of grinding the
tailing value dropped below .0l oz. gold. The fineness of grind-
ing finally adopted will be selected because of economic reasons,
A 5% increase in gold extraction will realize 8¢ additional,
Whether suech a gain in extraction is an actual galin financially
must be deeided.

Fineness of Grinding.Tosts

Agitated 48 hours in .1% KCN solution, 13 to 1 ratio of solution,

Test Gold Silver Recovery

No. Grind Heads Taells Heads Talls u Ag

221 2 min. .045 .009 «37 .12 80.1 67.6

2156 2 " .045 007 4 e s 84.5 70.3

225 3 " .045 LT .3y 12 84.5 67.6

226 4 . .045 005 - 4 «18 88.9 87 .6
#ii#

At this time I undertook to make a final series of tests
cheeking the above results. From certain evidence I had obtained
I believed that the tests could be run with 10# Ca0 and come
through with protective alkalinity, and I so ran them. The resul-
tant alkalinity was so near nothing that the tests were a failure
giving exceedingly poor extraction. I was now out of ore and lir.
Sherman expressed me 25# reaching me July 24th. I put on 7 tests
July 25th which came off July 27th and the results are given below.
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Page 11
Two assays of this new ore gave
| # Au = ,04 Ag = .41
#2 Au = ,08 Ag = .63
Average <045 52

This ore proved not to be at all like the previous brown
ore but 1 did not discover this until the tests were completed.

First, the new ore has an exceedingly low, by comparison
with the first brown ore, settling rate.

Second, the new ore has & high cyanide consumption, being
from . +25# per ton of ore.

Third, the ore is much finer than the first ore. A screen
analysis gave: ‘

+100 = 36%
+150 = ©
%200 = B
=200 = 50
100
Four minute grinding produced:

+100 = 1%
+150 = 1
+200 = 10
-200 = 88
. Y0

Fourth, 20# Ca0 wes not enough for this ore. The end al-
kelinIty € the finish of the agitation was visible but nowhere
near enough for safety.

Fifth, The ore carried pyrite, the first I have encountered
in thﬂai Tests.

I feel, however, that -this series of tests does show that
with the same ore as previously handled the talil wvalue would
have been below .01l oz. gold since most of these tests were
001 OZ o

It becomes a question of how muchi:of this class of ore
you will have,
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Seven tests were run and the results are tabulated below.

All tests were ground 4 minutes and agitated 48 hours.

Test Sol Sol 1lbs. KCN Gold Silver Recovery

No. ratio KCN used feads Tails Heads Tails Au A
2 . et Ry t SR & -2 S o
238 1.14 045 .0086 +52 P B2 88.0 75.0
239 .78 0458 .01 +58 «14 7.8 T3.0
240 1 to 1 .098 1.08 .045 .01 58 «15 7.8 Tl.)
241 2 %o 1 .098 +80 045 .015 +58 16 66.5 69,2
242 1l to 1 ,054 «48 «045 .01 +58 +18 T8 Ti:2
243 1 to 1 ,070 +«60 +045 014 +52 +«18 68.7 71.1

Cyanide Tests on Original Brown Ore

Congress Dump .

Tegt Solution Hours lbs. KCN Gold Silver Recove

No. Grind % KCN Agitated used Heads Teils Heads Talls Au Ag

200 .05 1R _

200a .04 34

200b .05 :

206 -200 <27 72 | 045 003 .37 .03 93.4 91.8

& .42 ;

210 3 min. .095 14 .54 045 .08 37 18 33.3 59.3

218 - .095 24 .42 045 .01 37 Jd4 77.9 62.1

211 " .095 30 .63 0456 .03 .37 10 33.3 73.0

217 . .095 36 .45 L0485 01 3% 14 77.9 62.1

223 " .095 36 .54 048 .08 37 A7 33.3 54.2

225 . .095 48 045 007 .37 .12 84.5 67.6
33

220 2 min, .095 24 .54 045 37

219 " .095 30 30 .045 37

222 . .095 36 B, 045 .05 .37 17 44.5 54.2

221 . .095 48 .045 .009 .37 .12 80,1 67.
.60

212 2% min. .095 24 .48 ,0456 ,015 .37 .06 66,7 83,

213 " 086 = 30 .63 0486 .01 37 .07 77.9 81.0

214 " .095 36 .63 ‘ 0456 .01 .37 A3 77.9 64.9

215 " .095 48 .045 007 .37 .11 84.5 70.3
.45 : -

224 4 min., .095 26 .63 045 02 .37 .17 55.6 54.1

226 " .095 48 045 005 .37 .12 88.9 67.6
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A»“l s. 1985

Mr. Gerald Sherman,
Hew York City, N. Y.

Dear lr. Sherman:
Ke Congress Dump

Variations in procedure between Americen Cyenemid

" Co. and Grahami

1. Grsham adds lime all at b-gs.nnang end Am, Cyenamid
by stages.

Total consumption of Ca0 is about the seme 1n each
case, 15#, beceause Oraham has 2 residual value of
lime whieh will stay in the eirecuit.

I have no explanation as to why s difference in place
or time of adding lime should make any difference
except that I finé that when my protective alkalinity
at the end of the grinding period was below .06% per
ton of solution, extraction went to pieces,

2, Orsham asgitates & 1§ to 1 solution, the Am. Cyanamid
a 2 to 1 solution, the difference being all in fevor
of the Am. Cyanamid.

- 3« The Am. Cyanamid agitates in open mouth bottles,

Graham in c¢losed bottles.

The greater aeration of the open mouth bottle is
in favor of the Am, Cyanamid Co.

The greater, more violent agitation of the end over
end agitation is in favor of Graham.

Other than the svove all conditions are apparently
alike in the two tesis except - and I would not suggest
it were we not trying to find some reason where apperente
ly no reason exists =

Am., Cyenemid Heads = .054 o0z, Au, .43 0z. Ag
.Graham Heads = ,045 oz, Aﬁ- «37 oz, Ag

The sbove diserepancy ought to be all on the side of
the Am, Cyanamid Co, in flguring extraction,

Since it i1s not, then it is possible that the New
York assayer 1is oonliutcntly high in all results, both
heads and tails, or the kEl Paso assayer consistently low.

1u7



Head

Hu <~ 041
] T ‘:)QLJ

e 108

Page 2

The El Paso assayer feels that his work in general
is being constantly checked by the umpire work he does
for the smelters.

How does any assayer turn out a gold result in the
fourth decimal place? ,0175 gold. I have always doubted
the accuracy of the third place, except as a guess.

Saturday morning I put on three samples of composite
of three sacks received from Congress on Thursday. They
came off today and were assayed and results turned in to=-
night, -

Test #401 Au = ,015 A§ = .17
e " #4402 " .015
A j . A " #‘03 . 0014 o .15

The above results are disappointing, but this sample
also was decidedly differsat from the first brown ore, in
(1) lime consumption using 40# (2) in KCN consumption
using sbout 1# (3) in settling rate, being eonsidnnabiy
slower, althoughgtill classed as a quiek settling ore,

In my report, every forty-eight hour test on Original
Brown Ore gave less than xx .01 oz. gold.

#221 2 min, grind «009 oz gold tailing
$e15 24 min, grind SO0y " = w
#2285 A - gy T o
#886 4 n " .005 " u" "

only trouble on this ore came when I tried to cut
down on the lime,

In the morning I shall put on a couple more bottles of
the latest brown ore, a comple of bottles of a composite of
the latest brown ore and white sand, and a couple of repeats
of composite #300, These will come off Thursday morning and
be assayed by Thursday night.

Repeats on composite #300 will cheeck my former work,
although 12 tests on this composite showed .0l oz. of gold
or less,

Tests on a new composite will show whether beneficient
effects may be s#mmm due to white sands,

Repeat on the latest brown ore will simply cheek the
former work, listed 2t the head of this letter,

Regardless of the Amerigcan Cyanamid results, there can
be no doubt that my samples #100, #200, and composite #300
consistently gave low tails with 48 hour agitation., Not once
did they fail, I might easily get a tailing too high but it

would be hard to always get too low,.




It is to be regretted that my origonal brown ore
cnmhmmﬁhﬂramt-ﬂuarm
but on the other hand, if the dump has refrastory
‘spots you should kmow it, Have you no idea where the
orighnal brown ore came from?

g oy
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CONGRESS MILL TAILINGS

SUMMARY OF CYANIDE MILL TESTS

White Tailings

Graham

Gold
S8izing Test

0.07 ozs. per ton

Size
Mesh

+35
-35448
~48465
-65+4100
-1004150
~1504200
=200

Tests on Complete Sample

' %KCN Hours
Test Size So

Sample #1

v

110

Silver 0.47 ozs. per ton

Percentage
of

Weight _Gold
14.4% 0.07 ozs.
12.2% 0.06
15.7% 0.03
15.7% 0.03
11.6% 0,03
12.2% 0.05
18,1% 0.11
Cyan.

Silver

0.45 ozs.-
0.48

0.45

0.37
0.27

0.35

0.79

Gold Silver

lution Agitetion Consumption _Heads Tails Extract. Extract.

120
121

122

123
124

=100

0.10 48
0.065 48
0.045 48
0.035 48
0.027 48

0.56#
0.44#
0.52#
0.40#
0.52#

0.07 ozs 0,004 ozs
0.004
0.005
0.006
0.010

94.3%2 91.5%

94.3  89.3
92.8  89.3
91.5  89.3
85.7  85.1



i11
American Cysnamid Company
Gold 0.059 ozs, per ton. Silver 0.50 ozs. per ton.
;) Ratio of sizes presumably according to Graham's sizing test above.
Grinding Test
Test #8 Test #9
12 Minutes 18 Minutes
4100 Mesh 1,33% +100 Mesh 0,0
$150 " 14.5 % $150 2.08%
4200 " 14.17% $200 " 10.25%
=200 "™ 70,0 % -200 "™ 87.67%
Results of grinding should be consistent as between other tests
by American Cyananid on White Tailings, but have no relation to
Greham's data on time and fineness of grinding.

& Hours Cyanide Lime Gold Silver
(_Lest Size Agitation Consumpt. Consumpt., _Heads Tails Extract. Extract,
#8 As above 46 0.7# 17.4# 0.059 ozs 0,0127 78,.47% 88.2%
#9 As above 46 0.72# 14,.2¢ 0.059 0.0115 80.51% 84.4%

Using head assay of 0.07 ozs. Gold per ton, as in Graham's
sample, and same tails the Gold Extraction would be: =~
#8 81.9 %
#o 83.6 %
Lime charged 20# per ton

NaCN 0.094%
Dilution g1 1
-2-



Sample £3 1
Graham

Gold 0.083 ozs. per ton, Silver 0.50 ozs. per ton.
Fineness of grinding

Tests Grind $100 Nesh $150 4200 -200
#601) ‘
602) 5 min, 3% 5% 24% 68%
603) :
#604 7 min, 2% 0%% 10% - 874%
#605 ¢ min, 4% 0 144 944%
Hours  Gold Silver
Test Grind Agitation |Heads Tails Extraction Extrection
#601 5 min, 48 0.083 0,008 90.4% 94.0%
602 5 min, 48 0,008 90.4% 94,0%
603 S min, 64 0.01 88.0% 94,0%
604 7 min, 48 0.012 85.5% 94.0%
605 9 min, 48 0.009 89.1% 96.0%
.
American Cyanemid Company (Harder Material)
Gold 0.0892 ozs, Silver 0,509 ozs.
Test - Grind +100 Mesh +150 4200 =200
#12 12 min, 0.66% 18.47% 15.82 64.05% (2) 99,
#13 18 nmin. 0.47% 6.10 14.83 78.60%
Hours Cyanide Lime Gold Silver
Size Agitation Consumption Consumption Heads Tails Extract. Extract,
#12 12 min, 49 0.59%# 9.1# 0.0692 oz 0.0108 84.394 83,69%
#13 18 min, 49 0.65# 10.8# 0.0692 0.0099 85.69% 84.87%
With same tails &g 20.07 0zs,
or) (0.08 ozs, Heads the extraction would be:
#12 Heads 0,07 Extraction 84.6%
0.08 86.5%
q) #13 Heads 0,07 : Extraction 85.8%
' 0.08 87.6%



R, A, Perez Company 113
Gold 0.08 ozs. per ton Silver 0.50 ozs.,

’¥) Hours Cyanide Lime | Gold Silver
Iest Size Agitation Consumpt. Consumpt. Heads Tails Extract. Extract,
#1 85% =200 M, 48 0.75# 10# (?) 0.08 ozs 0.01 aé}oi 77.5%
#2 85% =200 M, 48 0.53# 0.08 0.01 87.5% 76.0%

#1 Agitated in closed bottle
#2 " in open bottle
Difference in extraction apparently due to unaccounted for

loss in Gold., Did tailings weigh out exactly 0.0l ozs. Gold?

#1 Test Gold Heads ' 0.08 ozs,
Solution 0.06 ozs.
Tails 0.01 0,07

Were Tails 0.02 ozs. or Solution 0.07 ozs. or 3 split

between them, or were Heads 0.07 ozs.

¢ #2 Test Gold Heeds 0.08 ozs,
-’ Solution 0.0695 ozs, . :
Tails 0.01 0.079%5

In the above tests on White Tailings there is a wide range

in the Heed assays which indicate the effect of particles of fine

Gold.
Sample #1
HEADS TAILS
Gold Silver Gold
Greham 0.07 ozs, 0.47 ozs. 0.004 ozs.,
; .004
.005
006
.010
American
CxanamIE 0.059 ozs. 0.50 ozs. 0.0127 ozs.
. 0.0115



Sample fz
o ADS
Gold Silver
Grahem » 0zs, . 0zs,
American Cyanamid (0.062 ozs. 0.509 ozs.
(0.0765
R, A, Perez 0.08 ozs. 0.50

%%%%éﬁ

0,008 ozs.

0,008
0,01

0.012
0.009

0.0108
0.0099

0.02
0.0105

In Perez Tails, it is assumed that unaccounted for Gold appears

in the Tails.

Brown Tailings  (Roasted)
Semple #1
Graham
Gold 0,045 ozs. per ton Silver 0.37 ozs,
Grinding Test
2 Min, _2% Min, 3 Min, 4 Min, 5 Min, 6 Min,
+#100 9% 3% 2% 1% 1% +%
+150 18% 15 % % 3% +% +%
+200 14% 194% 20% 18% 115% 8 %
-200 59% 62% 69% 78% 874 01 4
Preliminary "Ideal" Test. All through 200 Mesh,
Agitated 72 hours 0.11% KCN Ratio 2 : 1
GOLD SILVER EXTRACTION
Test Heads Tails Feads Tails Ter
#2086 0.045 ozs 0.003 ozs 0.37 ozs 0.03 ozs 95.4% 91.8%
General Test - .
Test Size Sglgtyon Agi%g%{gn Huuuggigratts' Ex@g%gt. E&%%ng.
#221 2 Min, Grind 0.10% 48 0.045 0.009 80.1% 67.6%
%215 2% 0.10 48 +045 0.007 84.5 70.3
225 3 0,10 48 .045 0,007 84.5 67.6
226 4 0.10 48 .045 0.005 88.9 67.6



Grinding Test

American Cyanamid Company

Gold 0.054 ozs.

Silver 0.43 ozs,

10 Minutes
Tests 100 +150 4200 -200
#l=5=6=7 0.53% 8.38% 14.09% 77.0%
#10 0.40% 7.08% 12.85% 79.69%
16 Minutes
Tests $100 $150 $200 =200
#2 0 1.32% 7.90% 90.78%
#11 0.03% 0.77 5.22 93.98%
21 Minutes
#11 0 0.17% 1.92% 97.91%
Cyanide Tests
Size KCN Hours - Gold Silver
Test Grind Solution Agitation Heads Tails Extract. Extract,
# 10 Min, 0.112% 52 0.054 0.0176 67.6% 63.0%
#2 16 0.112 52. .054 0,0155 71.9 67.6
0.112 52 .054 0.0145 75.15 66.05

By interpolation it appears that by grinding to 80% =200 Mesh

an extraction of 68.2% would be obtained.
Lime in solution 0.02% dry 2# per ton,

Further tests were made on Semple #1 with changes as follows:

#5 19.4# of lime per ton used fed into mill

#6 Reagents as in #5 Test, but tailings were decanted,

recovering 0.0167 ozs. Gold. Solution then brought up to strength

getting 0.025 ozs. more.

#7 Tailings ground with lime without cyanide and agitated

(2 hours?). Some of lime solution decanted, cyanide added and

agitated. Lime solution contained 0.0009 ounces of Gold in

water soluble form.
B



Fineness = Ground 10 Minutes 77% =200 <
Mesh Agitation 52 hours
s Bize Hours NaCN Lime Gold Silver
gw) Test Groung Agitetion Consumpt. Consumpt. Heads Tails Extract, Extract.
#56 10 Min, 52 0,38# 35,9 0.059 0.0183 66.12 61.17%
#6 10 Min, 52 0.46# 46.,- 0.059 0.0167 69.08 72.1 %
#7 10 Min, 52 0.21# 41 .- 0.059 0.0185 65.74 64.4 %
* 79% Minus 200 Mesh
It may be inferred from this test that lime charged in the
mill in large quantities reduces cyanide consumption but has
little effect on the extraction,
Semple #2
This sample contained tailings from fewer drill holes, and a
l considerable proportion came from near the bottom of the pile adjacent
| to the original granite soil.
| Grehen
O Gold 0.045 ozs. silver 0.52 ozs.
Size Hours Solution K C N Cyanide Gold Silver
Test Ground Agitation Ratio Solution Consumed Heads Tails Extract. Extract.,
#237 4 Min, 48 14 : 1 0.098% 1.7# 0.045 0,01 77.8% 71.1%
238 4 48 iz ) 1.14 0.005 89.0% 75.0
- 239 4 v ) 0.78 0.01 77.8% 73.0
240 4 S 1.08 0.01 77 .8% y b 0 |
241 4 2 31 0,098 0.80 0.015 66.5% 69.2
242 4 ix 1 1 0.0 0.48 0.01 77 .8% 7153
243 4 48 I 3 1  0:070 0.60 0,045 0.014 68,.7% 71.1%
* 10 Minutes grinding represents approximately: =
4100 Mesh 0.5%
$150 Mesh 7.75%
$200 Mesh 13.5 %
=200 Mesh 77.8 %

See grinding in Tests #1 - 5 = 6 = 7 and 10




ample #3 117

Graham %
he Gold 0,05 ozs. per ton Silver 0,40 ozs. per ton
{\“’)
Hours Gold Silver
Test ?Iﬁﬁ‘?IEG"TEUﬁ“'EﬁE Agitation Heads Tails Extrect. Extract,
#503 2% 2 13% 83% 48 0.05 0,015 70% 67 .5%
504 3% 2 x7 78% 48 0.017 66% 62.5%
505 3% 2 9 86% 60 0.017 66%
506 3% o} 4 93% 48 0.015 70% 65.=%
507 1% 1 1 97% 48 0.05 0.014 729 65.~%
Grinding in Minutes & & 4 6 8
Sample #503 #504 #505 #6506 #507

American Cyanamid Company

Gold 0,.05145 ozs. per ton Silver 0.441 ozs. per ton
Hours Cyanide Lime Gold Silver
Test *IUU'?IBU"?EUU"‘EUU’Agitation Consumpt. Consumpt. Heads Tails Extract. Extract.
‘#10 0.4% 7.1% 12.8% 79.7% 46 0.53# 20.4# 0.,0516 0.0171 66.8%4 56.7%
4.2 0,03 0,77 5.22 94.0 46 0.55# 20,5# 0.0513 0,0163 68.24 60.5%

R. A, Perez & Company

Gold 0.045 ozs. per ton Silver 0.40 ozs. per ton
Sample ground to 85% Minus 200 Mesh
~ Agitetion 48 hours

Cyanide Lime KCN Lime Gold Silver
Test Solution Per Ton Consumpt., Consumpt., Heads Solution Tails Extract. Extract.
#1 0.112% 10 0.5 9.5 0.045 0,031 0.01 75.6% 55,8%
g 0,112 10 0.5 9.5 0.022 0.02 52.4% 31.8%
3 0,112 20 0.68# 0.035 0.01 77.7% 60.4%
per ton Sol.
4 0,105% 20# 1.0# 15.0# 0.035 0.01 77.7% 59.3%
per ton Sol.
5 0,105% 20# 1.0# 0.045 0.,0376 0.01 78.9% 52,8%
per ton Sol.
O



O

Agitation
) ) Closed Bottle )
2 Open " )
3 Closed Bottle )
4 Air Agitation ;

Lime

10# per ton ore

20#

per ton
Solution

Solution R

LAV
LA 2 2

1%
2
%

"o 29 *»

e e o

There are no notes on fineness of grinding except that 85%

passed a 200 mesh screen,

was ground for 30 minutes.,

In Test #56 it is noted that the sample

The time of grinding is only comparative for the White and

Brown Teilings at the same laboratory.

Perez & Company epparently required 30 minutes to make 85%

screen,

Qctober 22, 1935

. pass 200 mesh, Graham's 5 minute grind put 87% through the same
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