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REPORT ON THE
DAGO HILL UNDERGROUND PLACER MINE
Dawson Mining District - Yukon Territory

INTRODUCT I ON

As most people are aware, just before the turn of the century the
Klondike region of the Yukon Territory was the location of the largest
and richest gold rush in North America. In this area, many are not
aware that there was a considerable number of rich deposits discovered
at the bottom of permanently frozen White Channel gravels as high as
300' in elevation above the present valley floors. This -report attempts
to demonstrate the feasibility of employing a modern mechanized under-
ground mining method for these ancient stream-deposited go]d bearing

bench gravels.

It should be noted that, unlike all the present placer operations
in the area which must shut down for over six months per year, under-
ground mining can operate throughout all twelve months of the year.
Once the underground exp]oration and/or development adits, X-drifts,
etc. are complete, a massive retreat type of mlnlng could bUI]d a large

stockpile for sluicing in the spring.

Specifically, this report deals with an underground gold mine
developed this year (May to September 1981) in permafrost White Channel
gravels located on Dago Hill - the purpose being to underground mine the
deeper portion of the Dago Hill coarse gold pay channel while leaving
the shallower parts of the hill to more conventional surface mining
methods. As can be seen by inspecting the photographs (see Appendix), a
considerable amount of development work is now complete. This report
examines the general feasibility of continuing this prOJect with special
regard to experlences gained this past summer.

' The main purpose of wrltlngkthls report is to attract a new
operator to replace the present one 6f WHITE CHANNEL UNDERGROUND MINING

LTD. The company is presently wholly owned by the writer and Mr. Jim
Simcox.

With the foregoing in mind, it would probably have been preferable
to have had this report prepared by an independent consultant; however,
the writer has attempted to be as obJectlve as possible under the cir-
-.cumstances. .



LOCATION

Dago Hill is located approximately eight to ten miles from Dawson
City, Yukon. It is located on Hunker Creek, roughly two miles up the
Hunker Creek Road which begins at the Klondike Highway. The hill is on

- the left 1limit (looking downstream) of the creek and is situated on a

relatively level bedrock bench high above the present creek elevation.
The mine is only a couple of thousand feet from the Hunker Creek Road
and is connected by an access road. (See photos in Appendix,

pages 25 and 26.)

TRANSPORTATION

Dawson City and Whitehorse (Yukon's capital) are connected by the
Klondike Highway which is an all-weather road kept open year-round.
Dawson has an airport and bus service to and from Whitehorse. As a
result of the increased placer mining activity on both Bonanza and
Hunker Creeks, the roads are now maintained by the government (Yukon
Territory) for their entire creek lengths during the summer and, since
the government snow removal crews are based close-by in Dawson, they
would probably plow the roads for a winter mining operation either free
of charge or for a nominal fee. As can be seen from the '"'Climate"
section, Dawson's mean annual snowfall is only about 43''.

GENERAL SUPPLIES, ETC.

Since Dawson is the only community of any size on the Klondike
Highway, it is an adequate source for food, fuel and- lumber. Also,
because of the considerable amount of heavy equipment in the area,
Finning Tractor and Equipment Co. Ltd. have-an office, parts depot and
mechanics available within a few miles of Dawson.City. They are also
the dea]ershlp for Gardiner Denver rock drills, wnth reasonably good
service through their air frelght division.

CLIMATE

Although it is significant to note the climatic conditions in
summer, the most important aspect is the extreme cold in winter. From
1940 to 1970, the average of the mean minimum temperatures for December,
January and February has been approximately -30°C. The average snowfall
for this same period for the winter was 136 cm, or approximately 43",

The same equivalent for mean monthly maximum temperatures for June, Ju]y

- and August was 21°C, wnth an annual mean ralnfa]] of 196 mm.



The main\consideration is the setting up of properly heated
surface facilities for a winter operation; snow removal is only con-
sidered as a minor problem.

Of course, it goes without saying that,when underground mining
in permanently frozen gravels, the underground workings must be kept
from thawing out during the hot summer months.

GEOLOGY

General

During the period of primary gold deposition, which was coinci-
dent with the White Channel period, the conditions were far more stable,
marked by slow, meandering streams with gentle slopes. This is the
reason why the old valley represented by upper level gravels is much
wider than the present valley. It was during this time that the sub-
stantial volume of upper level gravels were deposited with their rich
accumulations of gold. Then a period of uplift occurred, causing
these streams to increase their gradient and not only cut down through
the upper level gravels but also to cut a trough-like depression up to
300" into bedrock. This formed the existing valley bottom.

It was the cutting-through of these high level White Channel
gravels with the subsequent rewashing of the gold that resulted in the
secondary distribution of gold on the creek bottoms - al though a minor
contribution could be due to the breaking down of existing gold-bearing
quartz veins in bedrock at lower levels. This is the reason for the
creek claims on Eldorado being so rich - almost all the upper level
gravels here were destroyed when rewashed, thus concentrating the gold
in the bottom of a relatively narrow "V'" shaped valley; whereas, on the
wider valleys, part of the upper level gravels were preserved and the
amount that was rewashed was distributed or diluted over a wider area.
Although there are exceptions to this - such as Lowe's famous 75' pie-
shaped fraction on Bonanza Creek ~ it has been speculated that part of
the hill slid into the present creek in relatively recent times, con-
centrating the gold from the White Channels in a small area. The
ancient valley has a grade of roughly 33'/mile whereas the new valley is
closer to 50'/mile on both Hunker and Bonanza Creeks. This, plus the
fact that Hunker valley is the widest, is the possible reason that the
coarse pay channel had lower values and was considered inferior to
Bonanza in the old days; hence, it only saw a limited amount of under-
ground drifting on some of the hills from the turn of the century to -
present times. Also, there is a possibility of encountering a greater
area of side or fringe pay which-was uneconomical in the past on the
wider sections of the ancient valleys. : ' '

A copy of thevaerial photo in the Appendixr(page, 25) shows the
~relationship of Dago Hill (the old valley) with the present valley.



The bedrock underlying all the Bonanza valley and the benches of
Hunker Creek consists entirely of the Klondike Schist series. These are
the main gold-bearing rocks of the area and consist mainly of light-
coloured sericite schists associated with a subordinate quantity of
greenish chloritic schists. These are cut repeatedly in places by small
faults. Many quartz veins - some gold-bearing - have been observed in
this formation. It is the cutting of the schist by these quartz veins
that has been concluded by many as being the original source of the
Klondike gold. Free gold, along with pyrites, has been noted in quartz
veins, occasionally in considerable quantities - such as at the head of
Victoria Gulch. Small veins carrying grains of gold have been discovered
on nearly all the producing creeks. The Lone Star group, Violet group
and Mitchell group were all quartz properties which saw a limited amount

of work in the past.

The Klondike Schists being very old and unglaciated during the
last major period of glaciation on the North American continent, are
deeply weathered and altered. |Indeed, based on this past summer's
experience underground, the top two feet of bedrock could be picked and
shoveled out if allowed to thaw. As McConnell points out, unlike the
present creek bed, the bedrock underlying the benches is "tighter' and,
with only the occasional exception, the gold rarely penetrates more than
.~ a foot into the weathered bedrock. A more solid or fresher-looking bed-
rock i's usually encountered within 10 to 12 feet.

Upper Level Gravel Deposits

R. G. McConnell's report (G.S5.C. 1906,7) notes the classification
of gravels. |In the section designated ""High Level Bench Gravels' there
are two sub-groups: Klondike and White Channel gravels. The Klondike
gravels are in the area of the Klondike River and, since this is not the
main area of interest of this report, they will not be dealt with; but
the White Channel gravels are of specific relevance and this group is
further subdivided into white and yellow gravels. The yellow gravels
generally overlie the white gravels and are a rusty colour, more dis-
tinctly stratified than the white gravels, and consist mainly of flat
schist pebbles lying loosely in a coarse, sandy matrix. 'Quartz pebbles
and boulders are also present but are much less abundant than in the
white gravels. Since the yellow gravels have never proved economic, the
discussion will be confined to the white gravels.

In one of McConnell's previous reports, he gives the foIIOW|ng
description of the white gravels - or what are more commonly referred
to as the ”Whlte Channel gravels'':

"The general character of the White Channel gravels is remarkably
similar in various Klondike creeks but differs considerably from
the ordinary type of stream deposits in other regions. They con-
sist of a compact matrix of small, clear, little—worn'and,often
sharply angular grains of quartz and scales of sericite, thickly
packed with rounded quartz pebbles and rounded and sub-angular and



wedge—shaped quartz boulders, often two to three feet in diam—
eter. Flat and sub-angular pebbles of sericite schist, the
brincipal rock of the district, are also present but in much
smaller numbers than the quartz constituents. The schist pebbles
are usually decomposed and crumble rapidly when thawed out. The
deposit is always stratified but, except in rare instances, there
has been no sorting of the various constituents into separate beds
and the composition is very uniform throughout. The colour is
characteristically white or light grey due to the preponderance of
the quartz constituents and the leaching-out of the greater part
of the iron. The colour is darker and sands are noticeably
coarser towards the limit of the deposit on the upper part of the
creeks. The White Channel gravels vary in thickness from a few
feet to 150' and in width from 100' to half a mile or more. The
deposit increases in volume descending the streams, and attains
its greatest development near their mouths. They differ from
ordinary stream deposits in their compactness, white colouration,
and imperfect bedding and differentiation of material."

MINING ACTIVITY

-Past Mining

Shortly after the discovery of the White Channel deposits, mining
was confined almost entirely to underground hand mining only. The
following is an excerpt from McConnell's 1903 report:

"A shaft is sunk to bedrock, and the pay gravels around the foot of
the shaft are thawed out and hoisted to the surface. If the work
is done in the winter, the material is piled up in great dumps and
sluiced in the early spring; if in the summer time, the two opera-
tions are carried on simultaneously. = In the better-worked claims,
a system of drifts is extended from the shaft or shafts to the edge
of the claim, or of the pay, as the case may be. - The drifts are
connected by cross-cuts, and the farther blocks are worked first.

"The gravels are everywhere frozen and require to be thawed before
they can be extracted. This was done in early days by wood fires
or by heating the water at the foot of the shafts with hot stones;
but now, except in remote districts, it is done altogether with
steam thawers or pumps. '

"Thawing by steam is a simple operation. The steam is usually
obtained from the boiler that furnishes power for hoisting and
other mining operations. It is passed through rubber hose, to the
ends of which pointed steel tubes four or five feet in length are
attached. The latter are driven into the frozen gravel and steam
is forced through them for a period of from six to twelve hours.
They are then withdrawn and the thawed material is removed. The
points require steam equal to about one horse-power each, and thaw



from one to three cublc yards of gravel at a shift. -Any number
can be used.

"In thawing with water, a small Worthington pump with a 3" dis-
charge and 3/4" or 1" nozzle is usually employed. Only a small
amount of water is required, as the stream played against the
‘gravel face is collected in a sump and used again repeatedly.

The relative merit of steam and water thawing is still an open
question among the miners. The size of the excavation can be more
easily regulated with water as the steam, especially in the summer
time, heats the air in the chamber and portions of the waste in
the roofs thaw out and fall. Steam is used on the majority of the

claims.

"Timbering is seldom required, as the bed of frozen muck which
overlies the gravels forms an extremely tenacious roof and cham-
bers of astonishing size can be excavated beneath it, in the winter
time, without danger. In one case, on Dominion Creek, a muck roof,
unsupported by pillars, covered a vault said to measure 140' x 230'
and remained unbroken until midsummer. Examples of muck roofs
spanning vaults over 100' in width are common.

"In working claims by the second method, that of open cuts, the
first objective is to get rid of the muck covering. This is easily
done in early spring by taking advantage of the spring floods and
leading the water by several channels across the claim. The muck
thaws easily and the streams soon cut down to the gravel and then
gradually widen their channels until they meet. In some cases, the
process is hastened by blasting out the walls of the muck channel
with slow explosives. When the muck covering is removed, the
.gravels usually thaw to bedrock in a single season. The upper
portion, if barren, is removed and piled up where most convenient,
and the underlying pay gravels are shovelled up or hoisted in
buckets and sluiced in the ordinary way. The open-cut method of
mining leads to a more complete recovery of the gold but is too
expensive to be used where the barren overburden of muck and gravel

exceeds 10-15' in thickness.

"While the general system of mining creek claims has changed very
little since the early days of the camp, there has been a great
improvement in the plant employed. Wood fires, for thawing, as
stated before, are now altogether superseded by steam thawers and
pumps. The hand windlass has been replaced by.steam hoists working
with self~dumping buckets, and steam scrapers are used instead of
the shovel and wheelbarrow of early days to remove the waste in
open cuts. On many of the claims, the water for sluicing purposes,
instead of being flumed from a point up the creek distant enough to
give the reguired grade, is now pumped up and the slulce boxes. are
placed high enough to carry the tailings where requ1red The

~ employment of steam power and machinery in place of hand labour has
reduced the ordinary expenses of mining by nearly- one-half and has
given value to long stretches of gravel on the various creeks for-
merly too low-grade to work. Lo



"The equipment required to work a creek placer claim at the
present time by the drifting method where the water for sluicing
is pumped up consists of a 35-50 h.p. boiler for furnishing power,
a hoist and self-dumping bucket worked by an 8-10 h.p. engine, a
centrifugal pump with a 6" discharge for elevating water for
sluicing (driven by a 15 h.p. engine), and a small Worthington
pump with 3" discharge, a 1" nozzle for thawing or a set of points
when the thawing is done by steam. The installation of the plant
on one of the distant creeks usually costs from §5,000 to §7,000.
The operating expenses on an ordinary claim, with one shift and
night thawing, amount to about $100 per day, and from 50 to 60
cubic yards of material are mined and sluiced daily.

"The paystreak in the elevated White Channel gravel is worked from
drifts along bedrock, starting at the rim or, when the deposit is
wide, from the foot of the shafts, often over 100' in depth, sunk
to bedrock. A small amount of open-cut work is usually done along
the rim." '

And, in regard to McConnell's rather lengthy deséription on sur-
face mining:

".... A Riedler pumping engine, with a nominal capacity of 1,500

gallons per minute, was also installed during the past season by

Alex McDonald, at the mouth of Dago Gulch on Hunker Creek for use

on Dago Gulch."

Present Mining

One only has to drive up any of the historic placer creeks to see
that the new price of gold has resulted in the gold rush of the 1980's.
Rather than being labour-intensive, it is a time of heavy equipment, as
borne out by the fact that Finning Tractor is reputed to have shipped a
considerable amount of equipment .into the Yukon recently. - There are
numerous operations employing medium-sized equipment and it is not
uncommon in the larger operations to see D-9 cats, 992 loaders, five-yard
backhoes, buggies, conveyor systems and processing plants (e.g. Cogasa
and Canada Tungsten mines), 5,000 gallons/minute or more pumping stations
(e.g. Jackson Hill-Union 0il, Dago Hill on Hunker Creek), and even the
refloating of a retired bucket-line dredge in the Mayo district (Queen-
stake). In many cases, this equipment is moving tremendous volumes of
overburden in order to simply expose the paying ground immediately above
bedrock. Miben's trommel (see photo on page 32 ) operation on the
southeast part of Dago Hill is successfully mining an area with moderate
overburden depths in comparison to that part of the hill slated for
underground mining. Underground operations in the Klondike area,
especially any attempt at a modern mechanized operation, seem to be
almost extinct. There were only two attempted this year in the Yukon -
the one subject of this report, and one on Miller Creek. The Miller
.. Creek operation was still going at the time of writing this report; how-
ever, it is not known whether they are in full production yet.



GOLD VALUES

In Underground Mining Zone

For a discussion on gold in the White Channel gravels, it is
important to separate the pay zones into three categories: coarse pay,
side pay and fringe pay. The coarse paystreak is the richest of the
three, with a width up to 200' on Bonanza and wider on Hunker. Followed
by this is the side pay which can have a width up to 200' adjacent to the
coarse pay. The coarse pay saw intensive drifting before being hydraul-
icked off on Bonanza Creek, while the side pay received a limited amount
of drifting before part or all of it was hydraulicked. With little being
known about the fringe pay, it may or may not exist on the hills since
it has never been considered economic, attributable to a combination of
factors such as the price of gold, mining methods, overburden depths,
tailings room and water requirements.  Unlike Bonanza, Hunker still has
coarse pay streaks which have only seen a certain amount of hand mining
because of its generally inferior gold concentrations. '

Provided on the next few pages are Yukon Consolidated Gold Co.
(Y.C.G.C.) drill results in the form of sections (page 9 ), a copy of
R. G. McConnell's values obtained on. the Last Chance Creek slope of Dago
Hill (page 11) and a plan of this summer's underground work in which
60 ounces were recovered (page 10). The important thing to note about
R. G. McConnell's column is that it confirms that most (approximately
80%) of the total value of gold in the hill occurs very close (within 6')
to bedrock. Y.C.G.C.'s drilling (6" churn drill) gives values per cubic
yard at $20.67/0z and their corresponding depths of pay gravels immedi-
ately on-bedrock are shown in the drill sections. The discussion will
be lTimited to a comparison of the drill results with values obtained

from the actual mining.

Referring to the drill sections (page 9 ), the area made available
for underground mining is bordered by drill line D-13 to drill line D-7
and left (northeast) ‘of the baseline. Any part to the right of the
baseline is not included. On inspection, one can see there is at least
a 200' (perhaps more) mining width. The present location of the portal
(see page 10 ) is just at or inside D-13, indicating a mining length
of 1400' to 1500'. Hence, the minimum size of pay channel is indicated
as being 200' x 1400'. The overall average height of pay channel is
slightly over 7&'. : S

Due to the present condition of the hydraulic face, the best place
to collar the portal was on a 120' offset from the Y.C.G.C. drill sheet
baseline. On inspecting the sections (page 9 ), one can see that the
drilling indicates rather poor values where the portal was collared, as
opposed to the next drill section 500' away (134% incline). Since the
ends of the tunnels are roughly a third (140') of the distance to the
next drill section, the main pay channel should be intersected within
the next 200'. In any event, 706 cubic yards of underground pay were
mined this past summer, yielding 60 oz of raw gold (800 fine). This



. dlaimce




P/.An/ 0/— umeawa
Afaﬂr/fé#s:- //mmm.:c FACE
LRG0 Ml
-/ ?6’/

~ i e | SCﬂLb /Mc/' Rofac'f'

]/ S urvdgﬂ&-ﬁm/zw? ﬂm‘fox. 14-0 ﬂ' L ),
F //E/G#T‘ oF /Mi’ Esr/mﬂm‘o AT ETfT % 706 yds” wes mINED En /?8/ —’60

g2 - é’ﬂ”"’s'-‘;%% = 0,085 "3/74 WMJ(EOOM)

agr,sm (347 x/a#. )m,D nmasﬁeo gl | M,,, - f/ m&mm (= 7,2%‘%) >, é LEFr I#wo

9#045 —To- PR&:S&:A/T‘
CoNDITIONG T Hy ORRULIC b
Fﬂc‘-ﬁ 7"/%5 /’0/?77%— /MD.‘.

7%: P ,5,,,6' c:t 2 @gguw 20
AEFT ”/-//M/ ppfg EL bﬂ VE - 7"9

. En IGHT HAND TuuNEL




- 11 -
. o '
Tehom frem Seperd g A G ) Cornill 1906 07
~22%- /dj¢r£;x,cz/ -éwaﬁy—' &'K Z‘/:/ua,{l
the Lottom to the top of the section proved 1o be constant, except at one
point furty-five feet above bedrock where a light eoricliment takes place.
The following 1able shows the values obtained in a sguare yard column

of the White Chunnel graviels in the Last Chance creck slope of Dago hill:
' Total value

- §4-00 feet. Average value per enbic yard 007, ... 014
‘ 78-84- " “ “ 009, .. 018
@-75 " e “ 01200, 024
66-72 * o . 014, . .028
60-66 o “ 020.. .- .010
54-60 * " . 0675 .. 135
45-54 ¢ o o .0275... .025
4238 ¢ o o 030.... ' .060 :
3642 “ “ 041.... 082 @ Lar .
30-36 " “ T 040, ... .080 Q0 /7
oo 24-30 * o . , 0425... .08 )
18-24 * - o oo .050.... .100 '
12-18 * . “ “o .060. ... 120 )
. 6-12 " e ST S B E SO L2398 eV
d"{ be(!{lu’e'—a 1__6 [1] [y} - . L1} R 52 .200_ PR, S{ .400 ("‘QEDJIMK

“Total values in square yard column thirty );d57 high.  §5.4G6Y

In this colummn a considerable enrichment takes place at a point sixty
feet above bedrock. The enriched gravels have a thickness of a few inches
only and rest on a compact clayey stratum not easily pencirable which acts
as a bedrock. The gold is moderately coarse, much coarser than that in the
gravels immediately above and below, but finer than that on bedrock.

A marked exception to the general rule in the district, that the gold
decreases in quantity and coarseness {from bedrock upwards, occurs on
Paradise hill on Hunker creek. The main gold zone here in many places is
found not in bedrock but at elevations of {from three to twelve feet or more
above it. A section of the gravels twenty-four feet thick a short distance -
below Hester creck gave the following values:

-"18-24 feet. Average per cubic yard § 0.025........ $0.050
12-18 ** “ . 0.266: ...... .532
¢-12 “ _ o 0.776...__... 1.552
-6 *~ .. - " t 0.576........ » 1.152
Total values in square yard column cight yds. high... 83.286
Avcrage values per cubic yard. . ... e dmededeseaese 421 coents.

The Jower gravels in this section and in.other places on the hill are very

siliccous, consisting almost entirely of vein quartz pebbles and boulders.

The siliccous layer varies in thickness from a few inches up to eight or

ten feet, and is overlaid by gravels containing a greater proportion of schist

pebbles. The best drifting ground worked so far occurs above the siliceous

layer, in the lower part of the upper gravels. -

. The gravels on Paradise hill although richi in places have seldom paid

-~ "to drift on account of this irregular distribution of the gold. The pay zone,
© inplace of Iying in a plane, undulates along the surface of the uneven sili- -
‘ceons pravels and is very difficult to follow. T e L ..

. The concentration of all the coarse, and the greater part of the hAne,



works out to 60 + 706 = 0.085 oz/cubic yard which is higher than the
drilling in this area indicates; Miben Mining have also found this to
be the rule rather than the exception on Dago Hill with respect to
their past surface operations.

It will not be attempted here to work out grade and reserves with
respect to a feasibility study; however, anyone wishing to do so has
all the necessary data provided in this report as regards both the
underground mining results and drill data.

MINING METHOD

General (See Appendix pages 25 - 34 for photos of mine)

The basic underground mine plan on Dago Hill is to collar a portal,
timber until solid permafrost is encountered, and then Y off into two
parallelling tunnels (incline @ 1.5%), thereby creating two headings as
quickly as possible, allowing for both mucking and drilling to occur
simultaneously in a drill-blast-rail type of operation. This mine plan
is also designed to be mining in pay gravels all the time, including
taking one foot of bedrock.

‘ “The overall mine plan in a drill-blast-track type of operation is
to drive two parallelling tunnels (each 20' wide) at 100' centres, thus
creating an 80' wide pillar. These tunnels would be driven up the
centre of the pay channel a distance of between 1400' and 1500,
parallelling the Y.C.G.C. baseline and within a 200' mining width which
is known to have good gold values. The reason for the 100' centres on
the parallelling tunnels is that it has been found that the max i mum
efficient distance the Eimco 630 mucker should have to muck is 50°';
therefore, the full 200' width of pay channel can be mined efficiently
whether a massive retreat or room and pillar type of mining method is
employed. Of course, most of the time the mucking distance can be kept
very short by keeping the track close to the face and near the wall on a
20' wide drift, thereby allowing the car or cars to be end- and side-
‘Toaded to their maximum capacity before tramming. Various examples of
drifts being driven from 50' to 100' apart for retreat and/or room and
pillar type mining can be found in the Appendix (pages 20 - 24) (from
Peele's "Mining Engineering Handbook'', 3rd edition, 1941.) Peele gives
examples of various mining methods used in underground placer mines.

The massive retreat method obviously results in mining out all the
pay; however, it should be studied carefully as to ground support before
attempting it underground on Dago Hill. The more conservative approach
of room and pillar results in less extraction but is more predictable
with regard to ground stability. Artificial pillars can also be employed
to get the maximum amount of pay out. Lo

: The type of mining equipment ‘'used in the Dago Hill operation con-
sists of an Eimco 630 mucking machine (1/3 yard on crawler tracks and



forming the upper part of the arch began to thaw out and deform
plastically away from the shear (see photo, page 32 of Appendix); even-
tually, these chunks would fall. It was this development which reaffirmed
that underground temperature control is critical. This is not to say

that the mine has to be operated all the time at below-freezing tempera-
tures - only that it be brought well down below freezing for a while
during a 24-hour period. The overall average temperature should be

below 0°C (32°F). If a thin skin of material begins to thaw, then it
should be frozen back (within, say, 24 or 36 hours) before it loses its

moisture content.

Quite an extensive technical report was prepared on the 'Stability
of an Underground Room in Frozen Gold-Bearing Strata, Fairbanks, Alaska'
by the U.S. Bureau of Mines, 1969 (Pettibone and Waddel, 1969). Here, a
tunnel 30' wide x 70' long x 10' high was excavated in frozen strata and
a considerable amount of technical tests (modulus of deformation, etc.)
were conducted. The following is part of the abstract:

"... in-place dry density of 129 pcf and a moisture content of 10%,
the in-situ modulus of deformation of frozen gravel was found to

be 20,000 psi at 23°F. For five months of the year, November
through March, an operating mine in frozen gravel would remain open
without artificial support. For year-round mining, i.e. during the
remaining seven months, the mine must be protected from the heat or
else partially supported with yielding-type supports. If the mine
is sealed during these seven months, the mine back will creep and

a few roof falls will occur, but the opening will remain open
without artificial support.”

‘Blasting

A considerable amount of experimenting had to be conducted in order
to perfect a reliable blasting method. Unlike proven methods which had
worked so well in the colder permafrost of the Sixtymile River area the
previous year, the White Channel gravels required a completely different
blasting technique. The main problem was that the ground was "springy"

r ""]plastic', so to speak, resulting in the initial charges, when fired,
cutting off the next set of delayed holes, causing the round to freeze.
The method which resulted in consistent, near-perfect rounds required
only the bottom half of each hole to be loaded with 1" x 8'" Forsite 40%
‘or Cigel 70. There also had to be Tots of ground (3' to 4') on each
delay and the cutshad to be spaced one foot apart. The cheaper Amex
method turned out to be totally unreliable. -

Blasting can also be improved by adding a few more back holes and
loading all the back holes with a shearing powder. This should result
in a smoother arch. -
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Drilling

Holes were drilled with water, much the same as in a hard rock
mine. The holes were then blown out with a blow-pipe (compressed air)
before loading. However, some important advances were made when 1-3/16"
auger steel (with normal 13" knock-on carbon tungsten bit) was tried:
the auger steel kept the hole much cleaner during drilling and made
loading much easier. Unfortunately, the onlfﬁgﬁeel available was
accidently broken and a subsequent shipment lost en route from North
Bay, Ontario did not arrive until after operations ceased at the mine.

However, dry drilling was experimented with, using ordinary steel,

" and was found to have good possibilities. Some holes had trouble past
k' in depth, probably due to inability to clear and blow out the cuttings
from behind the bit. Nevertheless, it is felt that by modifying the
drills (perhaps just adding larger diameter water needles) and using
auger steel, dry drilling has an excellent chance for success. It should
be noted that there was no increase in dust during the dry drilling as
the frozen particles simply fell to the floor; therefore, danger of
silicosis seems low. It should be noted that, in R. A. Dick's experi-
ments for the U.S. Bureau of Mines in Alaska in regard to "Evaluated
Blasting Techniques in Frozen Gravel', he drilled his rounds dry with a
modified rock drill to produce more air. The main problem he encountered
was extracting the steel, which probably would be eliminated if he used

a jumbo rather than a jack leg. Anyway, the advantage of perfecting

dry drilling is that large quantities of water would not have to be
hauled in winter.

The time required to drill a 25 to 30 hole round (6') and load
it amounted to between four and five hours. |If dry drilling was per-
fected, this time could probably be reduced since blow-piping the holes
could probably be eliminated. As various techniques in drilling were
perfected, one could try 8' or 10' rounds. ‘

Tramming

The blasted muck was conveyed to the dump station (see photos in
Appendix) in a 5-yard Granby car pulled by an Eimco air locomotive.
This might well be suitable for short, straight-line hauls in explora-
tion work; however, it was found to be far too slow for our purpose.
Also, it would be totally unsuitable in winter. Therefore, an electric
battery type of locomotive is recommended in order to make the tramming

efficient.

Boring Machine

A Dosco boring machine (see photo, page 30 ) was tested on a
freshly exposed frozen face (S.E. part of Dago) during early September
1981. It bored a 15' wide x 9' high x 3' opening in one hour using six
bits costing $20.00 each. The bit costs work out at $120 5 x 3 x 1
= $8/cubic yard. It is powered by a 250 KW power plant which was just
barely above an idle for the test, indicating fuel consumption to be low.



This machine was brought over from the Sixtymile River area because the
boulders and permafrost were too hard or abrasive there to make it
economical.

This preliminary test is encouraging, probably made possible by
the brittleness of the quartz boulders in the White Channels which make
them very sensitive to impact. Further tests were not conducted since
the capital cost of the boring.machine, power plant and conveyor system
" (to load mine cars) is in the order of $200,000.

Surveying
VERTICAL CONTROL:

By noting the bedrock elevations in the drill sections (page 9 ),
one can see the proposed underground tunnels are on.a predictable, even
incline, grading at approximately 13%. There are no abrupt changes -
‘which is important in a track or rail type of underground placer mine
where one to two feet of bedrock must be carried. Hence, strict vertical
control is not essential except as an occasional check.

HORIZONTAL CONTROL:

The present location of the underground tunnels relative to the
baseline is only by rough chainage. The location of the drill line to
‘the portal is only an estimated location since most of D-13 has been
hydraulicked away. Accordingly, it is important to conduct a transit
“survey from D-11 on top of the hill, including offsetting the baseline
accurately. The tunnels as they exist should be tied in accurately so
that they can eventually be positioned on their respective centre lines.

CONCLUS IONS

With regard to the experiences and development work completed to
date, putting this mine into production should be seriously considered.
However, if production is to proceed during summer, a refrigeration unit
must be installed. Experiments on dry drilling appear very encouraging
and should be continued. Blasting techniques are working well; however,
a shearing powder as detailed in the report should be tried, the purpose
being to create a smoother arch. The compressed air locomotive is
unsuitable for efficient tramming and should be abandoned. -

The preliminary test on the boring machine appears encouraging,
especially as regards its potential for speeding up production with
minimum labour requirements. However, the test only lasted one hour and
should, by no means, be considered conclusive. Both the capital cost
and mechanical availability should be taken into account.

0f further interest - some old underground tunnels were discovered
at the bottom of Miben's cut (SE part of hill) and were found to be.in
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excellent condition, running 100' or more in spite of being abandoned
for decades. There are few signs of old underground workings on the
deeper part of the hill (the area of this report), probably because of
the excessive depths in which the '"old-timers" would have had to sink
a shaft. :

The 200' mining width is by no means to be considered final;
hence, the area from 200' to 300' from the Y.C.G.C. baseline could have
portions of economic pay channel contained in it and, therefore, this
section of ground could be blocked off (as part of a phase 2) by the
addition of a third tunnel branching or 'Y'~ing off from the presently
proposed left-hand tunnel. :

RECOMMENDAT | ONS

1) Make calculations of estimated and proven grades and reserves.

2) In conjunction with the above, decide on a type of mining - whether
the same as or different from the one described in this report -
and make a preliminary mine plan. SR ' '

3) Work out a feasibility study as to production estimates, costs,
" income, etc. based on a one, two and three shift basis.

L) If the foregoing are found to be satisfactory, proceed with mining
on a one shift basis with the purpose being ‘to refine a mining
method and any technological advances (e.g. experiments with dry
drilling) which may be close at hand. This is recommended during
the cooler months, unless a decision is made to install a better
refrigeration unit. The only significant purchase which is
definitely recommended at this time is a battery locomotive.

5) If the above proves successful, advance to a full production
status based on a two or three shift basis. At this point, the
acquisition of a second mine car would possibly be warranted in
order to double the yardage mucked between trams.

Respectfully submitted:

Wy

Gary C. Lee, P.Eng.
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WHITE CHANNEL UNDERGROUND MINING LTD.

Whitehorse, Yukon

INTRODUCTORY LETTER

OPTION
of -
MIBEN MINING
and
WHITE CHANNEL UNDERGROUND MINING LTD.
Joint Venture

-Development Work Between
May and September 1981



WHITE CHANNEL UNDERGROUND MINING LTD.,

Phone:

(403) 668-4116 ‘ 708 Cook Street,
(403) 668-6479 . ' Whitehorse,
(403) 668- 4698 ' Yukon.

Y1A 2R9

November 1981

Dear Sirs,

During the winter of 1980-81, White Channel Underground Mining Ltd. was
incorporated under the laws of the Yukon Territory for the specific purpose
of underground mining the deeply buried gold-bearing pay channels located in
the Klondike gold fields. During the spring of 1981, this company entered
into a Joint Venture with Miben Mining, who own and operate a surface mining
operation on a White Channel hill (Dago Hill) located approximately 8 - 10
miles from Dawson City; Yukon. :

Between May and September 1981, the initial development work on the
underground project was completed as outlined in the enclosed report. It is
now felt by the Joint Venture partners that, in order to bring this operation
into relatively large-scale production, a new party needs to be brought in
with the ability to manage, operate and finance the project. Any new opera-
tors will have to assure the present owners of their ability to manage a
producing underground mine, since the present operators feel that a diversi-
fied expertise in this field is needed to mine this hill in- the most
economical and efficient method possible. Further to this, new outside
financing of the project is required.

The expenditures made to bring this operation to its present status
have amounted to $275,000.00. The terms of an option are as follows:
firstly, no "up front" money in the form of cash payments is required.

Since the owners (Miben Mining) have been the financial backers to date,
they would have first callon 100% of the returns (sluicing and clean-ups)
from the underground production agreement until the $275,000.00 is recovered.
At that time, the new underground operator would receive full ownership of
all the buildings, machinery, equipment and tools listed in the attached
Inventory. From these inventory sheets, it will be seen that a rough value
of $151,900 has been estimated; this value is certainly lower than what it
would cost under normal circumstances to purchase,  transport. to the Yukon
and install or construct an installation with the type of accompanying
mining equipment as listed. However, from the perspective of, say,
salvage value, this flgure would probably be a little high. .

Once the $275,000.00 is recovered from production, the option would
fall under the terms of an underground production agreement; this agreement
would consist of the following: the new operator would be responsible
(including finance) for the underground mining, transportlng, dumping and
stockpiling of the underground muck; at this point, the owners (Miben)
would take the respomsibility (1nc1ud1ng finance) for sluicing and clean-
ups. They also would provide a cat (w1thout operator), free of charge, for

/2 oo,



stockplllng, 1nc1ud1ng ‘miscellaneous surface work such as snow removal in
winter time. It should be noted that 'clean-ups' can only be accompllshed

durlng the summer and early fall.

i In return for the foreg01ng, the owners (Miben) Would recelve a 20/ e
,royalty (gross) of all gold recovered throughout the l1fet1me of the mine.
fThls ds felt to be a good option since Miben has all the facllltles in place
for proce331ng the underground materlal (muck) and possess all the 1mportant‘
;government licences such as water - ‘resulting in the underground optlon ‘
;commltments and respon51b111t1es endlng at the stockplllng stage. Of course,
the remalnlng 80/ o£~all gold recovered would go to the,undergrOund operator.-,

: Secondly, thlS brlngs us to the present operators.~ We are currently
the legal and sole owners of White Channel Underground Mlnlng Ltd. who, along
“with three employees (one belng Tom;G1lchrlst who has verbally agreed to
,become a future thlrd partner in thi 'flrm) ‘d1d all the Work (w1 h the 37




Dawson City's airport is only two miles from the property and a helicopter
based in Dawson can be arranged for a quick drop-off and pick-up after the
inspection is complete.

We trust the enclosed information is adequate for you to give our
rather unique project serious consideration.

Yours very truly,
WHITE CHANNEL UNDERGROUND MINING LTD.

Gary Lee, President.
Jim Simcox, Secretary/Treasurer.

Tom Gilchrist.



MIBEN/WHITE CHANNEL JOINT VENTURE

INVENTORY AND PRESENT VALUE OF ASSETS

September 25, 1981

(Value estimates range between salvage and actual cost)

Quan- . Estimated
tity Ttem Present Total
Value
Major Equipment and Buildings
1 Ingersol Rand 900 c.f.m. compressor, rebuilt
(new: $82, 000) ~ $ 35,000.00
1 Eimco 630~%tu.yd. mucking machine, in good
running order (with some new spare parts - ,
cables, springs, etc.) (new: $80,000)g 22,000.00
1 Side dump (Granby) 127 cu.ft. mine car 4,000.00
1 | Air cylinder dump mechanism for mine car
(installed) 2,500.00
1 Long Tom mini drill jumbo (2 boom) (self- .
' propelled-air) 15,000.00
3 Gardener Denver rock drills with $1,500 new o
spare parts 3,000.00
1 Lister 12.5 KW power plant (1500 hrs) 5,000.00
1 Eimco 401 air locomotive 4,000.00
1 New 3000 gal. fuel tank 2,600.00
1 Tandem utility trailer (5 ton) with 500 gal.
: water ‘tank , 1,500.00
1 12 x 50 ft. 1970 Parkwood mobile home c/w new
3-toom insulated addition, porch, new propane
stove, 1 hot water heater, 2 new propane
heaters, new pressure pump, 2 x 250 gal.
indoor water tanks, new fridge, washer; fur-
nished 20,000.00.
1 1000 gal. propane tank - 70% full (700 gal.) 1,000.00
1 48 x 16 ft. fully insulated compressor build-
 ing ($20/sq.ft.) 15,000.00 $130,600.00
Equipment Underground - Installed, Ready to Use
1 12" turbine air fan - 50 hrs (52300 new) $ 1,400.00
1 California switch (ilew: $700) 300.00
1 70 ft. vent E&axmnﬁ? 30.00
260" 30 1b rail (130 runfding ft.), 13 x$40/20' -
lengths (used: $400/ton) 520 00
4 4" T's, 4"x 4" x 2" @ $12 each (new: $25.24 ea.) 48. 00
4 20" lengths thin wall (4") air line @ $1.20/ft. ;
~ (new: $2.37/ft.) » 96.00
4 2" valves @ $15 ea. (new: $30 ea.) 60.00
2 Waterproof electrical switches and outlets o
(110, 220) 50.00 :
4 4" Couplex couplings @ $5 ea. (used) 20.00 2,524.00
$133,124.00

LP/f
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Inventory - Page 2

Quan-— Estimated
tity Item Present Total
Value
b/ £ $133,124.00
Surface Equipment and Gear - Installed,
Ready to Use-
960" 30 1b rail (outside tram, 480 running ft.)
bought new; used: 40 x $40/20' length $ 1,920.00
440" 2" thin wall airline with victollic couplings,
" bought new; used: $. 70/ ft. ,plus couplings 360.00
3 2" victollic tees and 1" valves 25.00
1 60' long permanent planked (2x6) trestle
(6x6 construction) (new: $3000) - salvage etc? 1,000.00
2 40-50'" I-beams (?)
60" 4" thin wall airline with victollic fittings ,
(underground to compressor building) 100.00
10" 3" heavy duty flexible air hose (airline to
COmpressor) 50.00
- Assorted (1", 2") headers (valves) on com-
pressor 50.00
1 4" valve on main 4" thin wall airline
(new: $95 ea.) 40.00
=~ 500" Triple wire power line (3 hydro poles) 2,000.00
- Installed electrical equipment - gauges,
breakers, boxes, cable, outlets, lights, 1 x
1500 watt flood light, 3 x 500 watt flood
lights (new: $2500) 1,200.00
120" 3/4" water plpellne (new: $0. 55/ft ) - used:
25¢/ft. 30.00 6,775.00
Equipment and Gear Stored in Compressor
Building or on Surface
1 2100 gal receiver tank $ 500.00 .
25 20' lengths 30 1b rail, new (500 ft @ $75/
length) 1,875.00
1% Kegs of new track spikes ($135/100 1b) 500.00
- Fish plates, bolts and nuts (total new:$1000) 500.00
1 Track spike puller 50.00
1 Track bender (Sim Crow) 100.00
18 20" lengths 4" thin wall airline with victollic
couplings,new (@$2.37/ft. and $10 ea. resp.) 1,033.00
12 20' lengths,new (@$1.04/ft.) 2" thin wall air-
line with victollic couplings ($10 ea.) 280.00
5 20' lengths,used, 4" thin wall airline with :
victollic couplings : 100.00
15 20' lengths, new, 3/4" water llne 165.00
c/f $ 5,103.00 $139,899.00
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Inventory - Page 3

Quan- Estimated
tity Ttem Present Total
Value
b/f $ 5,103.00 $139,899.00
1 New 4" air valve (victollic) 95.00
2 New 50' lengths 2" bull hose (5280 x 2,
Nelson Machinery) 560.00
5 Used 50' lengths 2" bull hose @ $140 ea.
(purchased new) (1 length is burstproof) 700.00
400" 1" air hose (used, bought new) - % price
' used = $100/100' : 400.00
50" 1" air hose (new) - Nelson Machinery, Van-
couver: new = $208.11/100" 104.00
100° %" air hose (used, purchased new), high
pressure 4 50.00 -
1 Model 120 Amex blasthole charger 800.00
- New-12" fan tubing with connectors (400 ft. R
new = $73/100") 300.00
1 Mechanical (electrically operated) door with
hardware (new) 705.00
3 Pails lubricants etc: 1-80W90, 1 Harmony 4-5 '
1 Tanner gas 100.00
2 Pails rock drill oil 100.00
6 Mining lamps with chargers (purchased new) ,used 400.00
6 each Hard hats, slickers, etc., belts, ear protect-
ors - used 75.00
1 "Push-down blaster with 500' firing line 200.00
1 Case Lister oil filters 80.00
1 Case Diesel starter fluid 33.00
10 Qts SAE20 motor oil (for air motors) 15.00
1 6 amp battery charger 50.00
5 New, -6'; -7/8" hex (knock-on) drill steel (Boart,
Vancouver — new: $34.40 ea.) .172.00
4 New, 10', 7/8" hex (knock-on) drill steel (Boart, :
Vancouver — new: $47.30 ea.) 189.00
3 Used, 8', 7/8" hex chisel steel - almost new 100.00
2 Used, 10', 7/8" hex (knock-on bits) drill steel 50.00
2 Used, 8', 7/8" hex (knock-on bits) drill steel 40.00
2 Used, 6', 7/8" hex (knock-on bits) drill steel 35.00
1 Electrlc Water or fuel pump ~ bought new: $350 175.00
1 Electric drill, used 50.00
1 Electric skill saw, used 75.00
1 Set Open-end wrenches, 3/8" to 1-1/8" 100.00
2 12" pipe wrenches : 25.00
2 12" crescent wrenches - 25.00
1 15" crescent wrench 30.00
1 15" pipe wrench 30.00
1 Metal day box - 100.00 -
2 50.00

™)

4" x 6" ties (rail)

c/f

$ 11,116.00

$139,899.00
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Inventory - Page 4

Quan-— Estimated
tity Ttem Present Total
Value
b/f $ 11,116.00 $139,899.00
2 12" 6x6's 24.00
1 16' 6x6 16.00
% Case 100 watt light bulbs 20.00
4 10" nylon loading sticks 20.00 -
2 6' scaling bars ($30 new, each) 30.00
1 Case Spikes (% case 6", % case 8") 70.00
1 Set (3) new fan belts for compressor 47.00
- Miscellaneous tools and supplies 100.00
- 4" elbows, 4" T's (4x2), 2" valves, etc. -
new 500.00 $ 11,943.00

$151,842.00
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10-606  PLACER MINING METHODS

-“'mereury, 67 1b at each clep.n-g‘p; o

‘oo hard for & 100-Lp ga:

AU (S XU L

" bled from 3/15-in plates at the property; it had a 5
~holes differently spnced), delivering to:10 tahles on eac

(57 ~ SRUPArE

L S

“ceased (57).: Kinee 1033; due to higher price of gold, s revival of drift mining has ocourred.’

““haulageway
‘and on or p

~cuts are driven from the central drift to the ni of the channel, or limits of

1:500 sq (t:  Clean-ups; every 10 da:

Fresh walter for pond is pumped 2 milea through B-in pipe against 420-ft head. Washer equip-
“ment driven Ly individual elea motors;: 30-hp for tromniel, 40-hp for wash-

maotora; ot e ater pumnp, 7.5 hp for
stacker.  Crew for 3=shilt work: 3 operatora, 3 washer attendants, 3 labore
shilt fo muintain bucket teeth, wear on which is very sovere.

|01 2 clove neighbors of tho Lilly inine,
one auspended vpera

tiona owing to expensa of saving rusty gold, the othier because the grayvel proved
léno‘drnglinefn'ith 1.25-yd bucket, 000 s ST

: 'BoiSe~BaSin}'Idﬁﬁd. aD'nt'ni:ﬁ'or'xii0,.[H.‘Myetf.z'écr ‘(42‘8)‘,dn;‘2“drt§g“l’i‘né dtédgds_ qﬁérnting
in’1937. (:1) On Grimes Cr, above Pioneerville. $Stream gravels 75-100 ft wide, 6-8 ft

deep; little overburden (gravel previously worked by hand) but heavy brush, v hich wne

“clenred by caterpillar tractor.  Excavation by Diesclidriven 1-yd dragline. Washing

plant, on stecl pontoons, had 4-ft trommel in'4 sections with 3/g-in holes; tables covered
with ecarpet and expanded metal: ‘In 3 mo, plant advanced 1 mile upstrenm, treating

‘75 000-85 000 cu yd of gravel. (B) On a tributary of Fall Cr, west of Granite. Bench

gravel nbout 15 {t deep, more firmly consolidated than stream gravel, with 5 ft of topsoil
which was stripped_and piled ut sides. Lxcavation by Dicsel 3-yd. dreagline with 65-ft

boom, delivering 73 ¥d: (aver) per hr, Washer wis on six 8 by 36-{t ks'tkeel;pontb.oyns, ussem-

trommel in 10 3-[t-sections (3/s-in
ide, covered with Brussels carpot

gold, both:fine and conrse, is mostly close ‘to bedroek. Link-Belt dragline lias 60-{t boom
‘and 1.75-yd; heavy-duty bucket. . A c

Wisher is on wooden scow, 30'by 40 ft with 3 ndditional steel pontoons;

2 {t long;

d to .the pond from o well
t1
Cléﬁn-‘\‘xps,;(dqil‘y‘.‘ i

A 160-hp, 8-cyl Diesel supplies oll power. Crew, 16 men, 3-shilt.

190, DRIFT MINING

Diift;rnihihi is,:thi c,x':k).koi:tnktipn Votplncérs by uhdéikfound methads. Tt was ane of the early

< types of mining in-Calil; reaching ita peak between: 1870 and 1880; therenfter it declined and almpst

Field ol uae is in mining rieh paystrenks of moderile thickness, where open-cut me
impossible or would yield a smaller net return. .

‘the nncient buried channels in Calif, the.buried bench placers at.Nome, Alaska, and the'deep leads :
ol Australin (Art 117). Al { | oft ed sy i

‘operators: Inearly Colif und: Alnska mining, muny plncers were drifted for rich streaks by miners
S with.smnll-eapi

““Alnakn-ereck gravels, where frozen, are often drifted, especinlly by wmall

=

ZInter tho same deposits were profilably hydraulicked or dredged (384, -~ Drilt
mining costa more: than open-cut work, hence requires richer gravela: to yield a prolit. - Orditinry

“thickiicas of gravel mined ia'6 to B ft{ up to 10 or 151t in rare coses, and down to3or 4 (t, which is
: nbo’u;‘p:inimur’h'(br:'ecpdqmiowdrlﬁ:_i.n fiat qunings. o L S ; ; L

o "Genern'l“blyh‘n.”;,"i‘jhe methods of apeNING are the same as for other underground mining =

(Art 14-10);

‘with emphasis on a mode of entry that will drain the workings and climinate

equipment and costa for hoisting and pumping. But tunnel or drift entries ure limited
yment afl . he old Calif channels. “Details of LATERAL,

to Leneh gravels or other elevated deposild like th
pEVELOPMENT (Fig 857~

artly in bedrock; in Calif and Victorin, thia opening is sometimen ontirely in
bedroek nnd connected by chute-raiscs with the workinga'in’ the gravel above:  Croas-
‘o n from ‘the paystrenk;

: Hd

" “guxiliary drifts olso are driven in wide deposits. These openings have both & mining

by a_form of "lc')x}gw

o and an exploratory. funotion; Intter often predominating in fixing the dimensions of the
°blocks of ground.. M{l»'n'moiiiidbn‘ ]

all-retreating (Art 108), called

+: 2 blacksmitha on day

illar tractor-bulldozer is used for grading. .
‘ s; draft, 40 in..
' Estimated (3-shift) capae, 1500 cu yd per duy. Trommel, 24 ft by 54 in, is in 2 equal
* bectiona; upper, unpunched, has spiral disintegrating flights; lower, 3/g-in holes. . Six
‘“ ¢rosassluices ‘on each side are 30 in wide by
- 400 aq ft. A 0:in centril pump circulates wash water, pum :
“thratigh 15000 ft of 8-in pipe againat 500-ft head. Stacker is 70

otal (Hungarian) rificd area,

; thods are.
Larqe houlders must usually be blasted; it numerous,.
““they ‘mnay-increase cost to a'point which is prolibitive, - Drilt mining hing been practiced chielly in

50) vary widely with loeal conditions. In general, nocentrnl
s driven from the point of entry close to. the long nxis of ‘the paystreak, -

- gnd expanded metal-(which-proved-better thun Hungarian riffics). - Individual motors for. .
{rommel, 2 centrif pumpa (10- and: 5<in), stacker, etc, were supplied by 100-kw Diesel- .
“driven generator on boat. Labor, 3-shift; 3 operators, 3 oilers, 2 shoremen, 1 dredgemaster. !
~ Mill Gulch, Tenabo, Nev. Data from W. 0. Vanderburg (443) in 1930.. ‘Ravine . [
* deposit of sand and medium-size boulders; 200-300 {t wide, is 1045 {t (aver 30 {t) deep;

 of Mgiin, and 2 ft of 0.5-in holes, Wash water, 3 200 gal per min, Stacker, 50 ftlong, |
‘with 26-in"belt. " Tatal (Hungarian) riflied area of 16 eross:aluices and 2 lnteral sluices, -

ya; mercur; auripliéd“giu:ing';intel-yal, 225,;1}5‘:{1“05;1: of ) :

ong, with 24-in belt: ~ f+

- ‘picks’ where:

i form for soft gravel,

_ DRIFT MINING

is usunlly thawed before

g longwall hae been us  in a few cases, Ground ia broken with
byhnndd }llnng'undfh!ast)ng‘,ﬁ‘“'hcre’, necossary. - Frozen: gruvel
it is excavated; for exceptionnl cuse, see Iduho Mining Co; below,

~Tha roof uf working places is temporarily: supported: by timhers posts nnd head Lonrds

“serve in firm

v cemerited, or frozen grou
- grave )

emenited, or frozen gr i epiling or forepoling may he necessary in loose
arrows nre best for transport in small mines or.under low roofl; atherwise (racks

“are Inid nlung the working faces and the grivel shoveled into cara. Trneks are shifted

bodily nfter the face has advanced
5 mg#?:tho same as in metal mines of similar area and output. '
Fig 897 typifies early work in Calif in wing deposils (450, 457).

WL Ree b T
BEC AT RIGHT. ANGL

6 10 FACH

‘Fig 858, DBresst Timbering, Midden Trensure

-

g

b

“™eia hauligemsy it

e TN

=TT C
o Waihlag fise -

3-8 ft. Equipment fqrfhm}nlugek,,huisti‘ng.]nndk pump-

e fies early work in Calif in Wb dep Main haulageways
_ aro 6{tbyo or 7 fvin'the clear, often requiring licavy drift-seta and cloae lugginltz;.' Sy:znd

‘lell,olply :
Fig 857, L yo::" Swde i Fia B0, favoig B EAN i
. . Mine, Calif o 5 lf g Pyout ofn‘;lll)rrei:il\hng ln “'kN‘,"’PW S

of ‘thesa mines ém"“eféd‘l‘ﬁi'gé'nrens 'n‘mkir‘n‘v he maintenane hailags op e

c nine > areas, making the maintennnce of haulage openin i
1term.v» Cr,c;lscu:t‘s‘ C qr{d;nuxdlﬂry drifta D are 5 by 6ft or G.hy 8.1t tim be::rd n'ngdsfl‘:x;:::lmilr:
‘soft ggqunv. ,{»bgt,nyot: in-ng permanent a manner oy the main haulagewny.  Crosscuty €
l}?“'t? rﬁyg'n at on nngle ’to:l‘h'efbedrock slope to socure. the desired hauluge eenilient
w:x‘:g l[;;‘elfSlrguit ;hg ends of drifts [D. and retreats towards the crassent from which. lht-};
‘were driven.  Successive positions of the working faces are indicnted b dotiod: iy 4
‘.»s’hu;tt‘brpastg (Iig 857) nllow partial pontr(; S bl b et B oy ot ed:lives 3,
:.T: :l;li?inig ,i‘-{pnr_tbof ;x\'orllc.mgitnccs.'", In campnct gravel requiring blasting, little care
vas tak 1 (1)? c,.oe:‘p8 rgus?s Inpgd—}xp cyenl;.;fxl was ' cheaper to break from the corners

blocks. " Fig 858 shows bro;nsl; umbermg at the Hidden Treasure (157); it is the usual

- Tig 859 shows a layout for pnyﬁtrehkﬁ 75 tolDO ft “ typilying en :
cop SO SRR B Ry Ok 20T PRYE : C ide; typily cork i
algo tliat in’ NARROW paysireaks in’Calif. Central drift'D_y::la;lgg:::’:{ ;(i):ll: :xnul)\x{nl}ik:;

an qglit;,‘it ‘usually requires - timbering -
i even infrozen ground.  Prospecling cross-
“‘cuts:C are driven at. intervals; in frozen
ground they ‘nre . genernlly untimbered;
Breasting is carried  the full width of the -
pay, ‘retrenting ‘towards the peint ‘of -
entry. Breasls are timbered: with seta
in heavy ground, with posts and capain -
moderately firm’ ground, or left untim-

S gymivel pay . Polats
: Shaft plar |

be’rc'd' in solidly. frozen ground. "

5 Fxgw.SGO shows'nn ndvancing method of
bril“sgnﬁ ‘It hos been applied in Alaska ~ ~ Rt
~and Calil to narrow, irregular deposits  Fig 860, Advancing System (after Ellia)
ngmrg /nrtmight “haulogo drifts, driven 0 ;vél}c;n‘g 'yét\ﬂ,,uf (nner I,:‘ml‘)
ahead of stoping, nre not fensible.” A gangway is kept open through the work

nrenw by l_.l‘r‘nbe‘ri‘n‘gf’with‘,lig‘ht,agpiecé; seta and tight lagging. (450). o ewor ed-ou"
e u:}ung gravel, A_tmme; o.pgned by a drift or tunnel, cara’are dumped at tho portal-
g}w,r in Igcfhglg 8 vsl’u[ge‘.'k.S‘l’ummg is rarely continuous; bin is flushed out periodically
by & uninlL gxnfnt woxknqz unde;,low head. ‘At shaft mines, gravel is usunlly hoisted

I of rool press by regulating speed of ndvanco v

o
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1: 10—608 - PLACER MINING METHODS oo _DRIFT MINING 10-609 ; L
SJ g 'hlgh enough above surfn.ce to gwe hcndroom for sluncea and tmhngs dlaposa.l Gruvel' : T.,b]g 144 Calllornll Dnﬁ Mlnes Opemtmg nbout 1888 to 1890 (Brown)
A may be dumped directly into a box (I‘xg 828) at head of an elevated sluice, or into a bin i : :
i for intermittent sluicing. Latter plon is usual at small mines and ‘where water is scanty RS U Hidden Moy P 1 ted Pot
3 ‘ot costly. - Bins hold 'a day's output; upper sluice: boxes are cleaned up after each runj . “‘Treasure. | Flower |- F8ragon 1 fed 10 nt
! frequent tlean-ups a.m ndeable due to rela.t.we nchnees of grnvel In the Iar North, ; e —- - — ;
3y ; . Yoo : Character of_pay. grmel f deibe v He He Me
‘ g ' . Aver width broasted, ftii... coase foogstil s se 20
! : Gl-pola =" \ : . ' Depth of gravel breusted, ft. Giives e 2-14
0y . - “Broken gravel left in mine, 5 (A). 0250 35 I
; i *Length of channel wurked P 7:700 3.900 :
. ' o Length yieldiug pay, 5.0 % 100 766 Y
i o Kver grde of channel, ft per mile 10 60 I
i ook o Method of brenkmg ground : i “Pe Db ¢
e S ‘Method of treating gravel:.: . & Sl M
IR [ . Aver. output. per 24 hr, ton o . Chvean 275 130
& tov pump and thawing s n
: /:éf > E Trmbermen and rocL-pllera TN -l 12 eaian
g i jaed S . Miners in: ‘tunnels and gangways 12
e 5 A O s Miners in breastal, . i o 86 44
: L 7 - A I Millmens ol el S 6
; Sl g el W2 2 3 | Total men, surface and underzround ([ 120 SE130
i i A 1 Aver: wngee ‘per mnn—dny.a,.....r.... ceaend o $2,15 $2.,75
l . Duty in brensting, tons ‘per mun-dny (e).. Vet 3020 22,95
A : ".'gu Numbero(detnmpe..........;;...........,. Sivees 22
Vo & . i a ¥ Tons milled per atamp per: 24 hr. e 6.
; 1 : (fﬁ D"“;"VN.'.' » VERT SEC.: g S ¥'8 |'Wnter per ton graveleu ft .| FAANE 1325 .
R N;:: ot . W . ! D =] --: Coet of nulhng. water power: (d). ee 80,25
e Hopaa ‘ S P : “steam power ()., ovuiiaienif 30,35
) PL.AN E Aver! tntal cnet, rmmng and rmlling [OFH sl IO(I) $3.25
é : “‘Aver gross yield per ton gravel (). $1;75 87, 00; .
B Sona Co Ln - loose.k He = hard cemented,  Me = medium comented. Pe = picking and caving,” .
2 G L Db'= drilling and blasting. S = aluicing, - Mi = niilling. - (b): Includes surfuce and underground 0
A S TP N 2N lnbor, but not management.” (c) Tona of pay- -gravel per man-day computed from table,” (i) L'er
Lkt Ll i ton. ‘(e) ‘Aver coat of lnbor and supplies for mining und milling (or aluicing). per ton grav el delivered -
: A SR during active operations on aver gravel breut. notincluding mnnnucmunt. improvementa; additions - *
: i DIy to plant, nor derd-work during periods of non-production. : See (f).. t[ licludea muunzement.
. e !? : Beatt (;) l'ay-grn\el deh\ered atsuriace; (h) Lnrze stoncs thrown back lrom aca. S
: ;' g Arrangement ol Eelf Dumper (ufter Katl) H o : :
M : il Vallecito~Westcrn mine. Angels Cnmp, Cnl Dntn from C E. Juhhn nnd F. W. Horton
.l o eluxomg i 1mposs|ble in Wmte H grnvel is stacked on; surfnce and elmced in spring. and ke ,‘f , (57) m 1938, A segment of Central Hxll chnnnel 40—1.:0 ft w1de. u.vor 6 It, (mnx. -1 ft)
~we summers - In Calif, tough cemented gravel is crushed in stamp mills fitted with: coarse » el deep, i8 opened by 'n 153-ft vert | S ,
" sereens; and then sluiced, -Gravel contmmng much atlcky clny may be paased through 1 _shaft and bedrock tunnel’ extcndmg_ ‘

i trommels or puddled bofore slulcmg. :
‘Surface plan{'at Alaskan drift mines is marked by wrdo uso of inelmed cablewaye. tho
- bucket of which desccnde mw tho almft. (Fxg 861) For wmter work, ‘the structure ehown

4 300 1t upstrcnm, -An abrupt rise . 772%
¢“of 5 ft oceurs'in bedrock 300 ft from .- /
shaft, beyond’ which ' the tunnel, 7 9
after’ following: bedrock grade of - /,
1,259, for about 2 300 ft, gradually - =~_~i’q.. . ' )7
~worka inte: and under the: bedrock, Mﬂi )
g 0o

8 gt e T L

,...Fx':...::;:. -

: R L
which thereafter rises ot n slightly - NN X
steepcr “grade: i

NN
The downstream - i :

‘portion, within about 1700 ft-of * . . = ‘lcu ‘: s . S il L
i ~ghalt; and while tunnel waa still-on iz 863 Davel \ B U ol W
; . Y ) ui-- . ’ : bedr;)lcl‘c ézrt;de, was mmcdl from ‘-1)" Fig 803, bl oPmml\h::m (reg; uz.V eeho eetem
‘ AN A ; -parallel drifts, ono on enc rim o
. k E,‘:EE?;,:‘:’E 3.‘:,?5?&?;;&:‘5: :,,’,_ ﬂ’i’é‘n’.’ﬁ'&ﬂ‘é’é’ nb.’x’:ff .u‘“' et channel, connectcd by crosscuts :100=150-ft npnrt Brenstmg mcthod (Flg 863) wne

altect altilce

: {for ‘details; sea Bib: (4061, 18)
< Fig 8&2.

Fnllomnx notes from: Bxb (57) relite to eubecqucnt work: (1083-30) umtream.

) apphcd to one 240-(13 block in 1032;
Methoda of Protcotlnz Slulue under Winter Dumpu (nﬂer Ellln) :

Where gravel '

- ng-in Fig 862,
: vnntcr dump ctm be fed t,o the al\uce by gruvxty nsmated by nozzle wnter in the spring.

for aupportmg the dumpbox is repln.ced by S almce, bu)lt near the ground and aupported
The carrier dumps'in a conical pile over the sluice; hence. much of the

Examples of dnft mining. .
Cnhfomm, ‘EARLY WORK (to 18‘)0) Cost of i} by 7-ft main hm:lugownyn in hard
gravel; requiring blasting, $4-87 per {t; smaller crosscuta and drifts, $3-55. ~In ground
leas diMcult to drill, and in: picking ground requiring tlmberlng, ‘mnin tunnels cost $3-94

: nuxﬂmry .openings, $1 75—$3.
(468, .

Tnble 144 ehowe eﬂ'ect o[ Tocnl condxtione on coau L

“which 1 'or 2 It was usually taken up;

- wanted. ' Posta 10-12 [t npnrt. with headboards, wero all tha' roof support usually required.”

_. lay above tunnel, it wna attacked through raises spaced: according to the vol of urnvel nccessiblo to

S ftin‘narrow parta,:
Gravel, not cemented but requiring blasting, was well rounded and heavy; with many ‘boulders, 10mae

them; where' chnnnel was 100-150 {t wide, spacing might be 50 t, increnaing to 12

,8=10 ft dium; of ground mined; about 30% conalsted of bouldera lelt Underground. - Gold was conraa

(00% on 20-mesh ‘with: frequent nungeu up:to 0.50z) nnd 75% of it was withinin foot of bedrock, of .

Gravel woa mined by brensting acroas full’ width of chunnel.
Two rows of 8-t holes, apaced 4 ft horiz,.one row 1.5:ft, athier 8.5-4 [t; above bedrock, each hole
“loaded with 34 sticka of 40% ‘dynamite, broke to height of 5.1t; nnot.her TOW gAVE nddcd hcinht. if

gravel londed into wheelbarrowa, dumped down nearest roise, discharged into 1-ton curs, hauled in
4-car traina by storage-battery loco to tranafer. dump 300 ft from ahinft, loaded inta other cara, 'and
ulmmed by hnnd to'l

‘Droken -

5-ton llr.lp in’ |hlft. Wute, of deep bedrock outtlnu and boulden for whioh




-t

~ j 10-010

| ¢ These.- costs, largely the reault of mcclnmznhon. comparc fuvornbly with thoaa ol eurller, ¥
| i . hna developed 3 roughly parallel !} ny ﬁi‘ﬁ, when abundant. cnen’;; Inbor waa availabl ‘
: iz smm und. zmck pnlled ln S ~pnyatrenks of dlﬂ'ercnt uges (othcra .
XL / : Z ‘rctlnl:ul and ground allowed | “=“known in reserve), lying on tlate or: v N Dakota min Rlvulet. Mont. Dat H Johnson in 19'!5
R “efh'"“c‘ Bl focave - gchist bedrock and buried to ‘dcpth , ‘(18). Deposit wos only 0-20 [t wide, under 80-ft cover; 7.ft ol gravel was mined; of which
oo é }! Iy ey ( \ ~of 250-350 ft by niternating dsof - | I* " i-much was: boulders. An adit wns started in the (nco of old hydraulic workingsand driven |
‘) 7f e i | b gravél and tuffs. Pay gravelis nor- | i, 150 It through: provxously drifted ground: to reach virgin gravel, " Thereufter fuco was :
S f !! H'.’-‘--.{ . mally limited to 3—4 ft above bed- | | ndvxmccd full width of deposit, with round-iimber sets, 4t c-e. ‘Caps, 12=15-in diam;
4 ® é vt rock (21 ft in one case) and 1-3 t i wore usually 10-14 {t long, depcndmg on widlli of channel; min width of 10 ft was-vequired
X 20 Wipe= of the latter is usually taken up. ‘| 1o stuck boulders; posts, 9-12 in; girts, 6in. Top Inggmg. 4.5 1t long. of aplit poles; was
N B Gm\'el is coarse, “ell roundcd. nnd “driven. nhcnd ng ground was picked out. All ruck over size of mnn's fist wns stacked on

S ? iont Nome ‘and: ellsen lzre in Almka, excep'i&n thcl \u;.gll-Te;\nnn‘vnlleydur\ld a; ff&%ggoiég%rigr dl;- e
i skl o y Lo tricta I‘ormer y; o large drift mine. would employ 50 shovelera and clean (0 nq-ft
o . ? ' ave lmco;ergeémn}c 1 7}:50d tonn405f { - of bedrock in a'senson; by 1927 thero were less than ‘dozen mines employing oy mony.ns 15-20 nen
: ? 1 _gravel an rock washed in i and cleaning 50 000 8q ftibut st numerous plnceu 2.6 men, with old and inellicient equipment ‘and
v ALl yr $4.94 per ton, inel some. ]°“"', ‘A “working 1 ahilt, were cleaning 10 000-30 000°8q It of bedrock: per secason. ~Most drift: miniug in”
- S22 grade gru\'el moved! -t - Alaska has becn in permanently frozen gravel, nt deptlha ol 25-200 11, “They nre developed through =
SN Ty 1935 ﬂ-\"‘l‘. 55 17 1 shnfts, usinlty by 7 ft, whiclican be sunk by 2 men at 5-8.{t per shift; after thawingi thawed muck
A . 55;% "} ean be bailed out:: Coat, if little or:no timber, su—n." per:It; il close cribbed with round timber,
< g7 ‘ ')* with'n {rnuted eebat bottom, 810-3820 per. ft; ‘some deepahafta in bad ground,: $25 or ‘more pet
B E? R [(% (For th g, 8ee Art 131), “Aver duty pér man picking, shoveling, and: ‘wheeling 200-300 (¢
S} : -E{’ it 4 from working places to nhnlt 7a-125 barrow loads in 8 ‘lirj equivnlent 1o 20-40sq {t'ol. bcdrnck unders"
- ; C/? : B COU 1ying 50 ftief Lrnvel' nver, 258q ft (5ew ydy.iCostis nﬂel\ stated on: basis of hedrock nren clraned, ]
: 553 dcvclopcd fesedails _"' o During chiel. nch\xty at Fairbunks, some cos(aAvaera 10¢ per-aq Ity o few ot ‘\ome. onl)' 255 usual o
SR Az '"nﬂ'ords vuntl]n n. ; e £ costs nt Fuirbnnkain 1027 were G04-31 per aq {t: aver ihout 75¢.- In Toloviana dist, 50¢=7he; d2¢ at - :
A Z T : S Bl A gne apecially [nvored mine. . In Ruby’diste (1022), where channels are narrow (about: 73 ft)-and: I
. ‘ : 1z Driﬁa up d down sf.renm f"°m RE . “other conditions ndverse, L0¢~81:25, aver 53¢ per 81| 1t or $5 per cu yd, of which 43¢ ner'eu: )'d wasfor o
7 tunnel follow: the 2 principnl chaninels,: § ~‘ ‘thawing nnd 83¢ for sluicing.  Central-Alnaka and:the Yukon are essentinlly high-cost regiona dua ¢ |1
1 Xz developed (1930) for 'n totul length of ! ’;’U’ ‘to high wages, scanty supply and high prices of many supplies (incl large tranap conts), und ahort '\,‘Q ;
B bt 4000 It, with about 30 000 ft of work ) " working season of 3-3'mos. .- Most minea pry wapea plus bonrd; geueral labor in 1926 ranged from \\ sl
Sy - Inga. H““l““ drifts,.7 by 7 fi, 0n 1% ¥ 1 80,50 in largar and miore nccensible districta to $12 at.wiore remoty ‘bonrd: cont $1-84 per day; Somne
grade, are ndvanced “""“tﬁ{lﬂﬁl"l“”’ "4 minea paid a bonus of 30¢ per.shift to men whostayed dunnu n wholomeason. = Old ysten ol lower
p by 2 men, drilling with Tight driftera, i vugcn in winter was notin effect in 1020, Underground mines usuully worked 2 8-hr shiifta:
o . shooting '8-10 loles with light clinrpes o Nome, Alaska; difa by A. Gibson, 1014 (454, 402y, “Tuble 145 shows dnta for -5 successiul -
"  of 40% dynamite, and loading 2-ton cara 4 dnlt mines infrozen gravel, All thawing was done during. night shift; niining, in diny shift only.
ity : :n.h Luuco-]'i:mlny loaders, " Use of ‘a | Water for sluicing was pumped by |ndcpendcnt dhlilhkc engines; mines No 2'and 3 \hcre umler wqme’
: ;} car - derrick!”. facilitales movement of: i manngement with'o comimion pumping: plant; head on pumps nbout twvice that at mines No dand'5. -
vl cars at fnce without switches or side - ‘1 Other conditions aflecting costs were as follows. “Mine No 13 Allmining done in winter; 1.5 f of
5 tencks, F"‘ 804 showa: one method of «|' bedrock ‘mined. “As:much ns possible of the: winter dump (6:530 eu yd) wus hydraulicked into{"
R mining; - Here thie haulagewny is De-

L atornge space waa tempornrﬂy lnckmu. nmounted t,o 31% of all mnterinl hoisted :

1938 Compnny emd to control 3.0

PLACER MINING ME’I’HODS

duclmrged directly.into 2-ft sl\ucn 12 ft long, Mlh only enough ualer lo move 4’ to ones; lnrger

p:used inton dn-mtegmtor-trommel ylcldmg n\un 1.5-in (to dump) 1 -0
2 latter were washed nepnntely on'sluices 12'in mde. at47 gride;
in wide, sloping 42° upstrenm,
Diiring 45 'mos; ending ‘Aug 31,1036, homlng 40 007 tons of gravel and 18 102 tony’ o! wnate; direct

mining and washing cos'. wun 84,58 per: lon of zrnvel. mdlrect and mnrkelinu, 50 513 toml &o 00.
necovcred vnlue. Sa 08 per ton ‘of ‘gravel,

 Calayeras Centrnl mine. Angels Cump. Cnhf

Dnta from Juhhn nnd Horton (57) i in.
mllea a.long the Tertiary Central Hill chunnel, and:

endframe bm

ith: Ar ¢ g
“In Aug, 1036, 25 men on 3shifts niined: and waahed ‘80 tons per d'\y

Sl " avilities: were. adequnte for tlie enlarged output

: n ('ml. aliove the mill; suppheq anample q\mntity for washing,

! l'u'- (;,nnel 5%, ‘waste 255%) was 83419 tons’ (aver, 114 tona per: dny) nteost o 8180 | per ton for
‘general ov erhend.: Costa | per ton varied inversely

wilh monthly output, from 81.40 on 6:507 tona (20 tons por duy) to '$3.04 o 1271 tona (41 tona per

‘mesh), usaocmted with consndérnbla
~pyrite and a° lxttlu blnckh,an.nd

s

“193”—38) wag 50—:0 wide; other 2,,
160-200 1t wide; of wlhich’ only ono..
~wns actively worked: in 1034-306.

neathi the rim of the channel.” I'arallel

.| to han

“sluices, the rest shoveled in} uluice tailing was ‘removed: with horse scrapers.

DRII‘T MINING 10-—611

o ,,‘ hme been uged emenmentally. lm\dxnp: into eara th uuh [ hole ln [ rnlsed plnﬂorm. ; Umler ln\-or- '

bl conditions (a lnrge area o well drained and: yreviously broken: or caved gravel) serapers were

..\l..-.-lcd to b, advuntageous for handling low-erade gravel; “provided hnula;xc, holating, and washing' -~
Trains: ol 4= 2-lon turs are: lu\uled by storages

o Lalanced 2.5-ton skips which dumpinto’ will Line Waste

abntiery locos to shalt pucket, londing:into balal
frim i Liedrock drifts, 25-3075 “of nll ' material livisted; is) ‘handled similurly, hot discurded at surfuce by

PRETIH( ulnckcr helt, Mine ‘water, 150:000 ;,ul per diy, pumped by?50:hp turbine: from shift'to

Costd. -

wining and washing, cxel depree, dcpleuon. and:

“except large boulders for w hii¢h there was no room; boulders too lurge
lockholed.

‘werg Dry walls, built o

$2.35 per ton, totnl cost. inel supphcs, about $ 60 per ton of mulerml trnmmed

Alnskl. ‘Wimmler. (188). in 1927, stated (hnt dn(t mmmg hnd then become prnc(ienlly obsnleta

Water was pumped

During 1133= 31, grnsyouts

nch sido of 1S-in goge trncL. Teftonly " i}
enough room’for passage of an 8-cu ft car, 3 ft wide; ‘Two men worked on each of 2"
ehifts, mining ‘and'washing 30 cu ft (1.7 tons) per man-shift. Labor cost (@ 34 per s}uft.). :

T

v 4 day and nlght for 18 dnys in lnrger nmounts than necessary. - Mines: No 2 and: 37 All summer work;
1125 ft of bcdrock was mined.” Gravel was dumped into bins and sluiced intenmtlcntly (ubout once
a day). Mine No 4: Preparntory ‘work was done:in early aprlnz, all mining and sluicing in the
summer; 1.5 1t of bedrock wns mined. Gravel was handled on the surfaco a5'at No 3, Mine No'5:
Spring and summer work as'in No 4, Pny gravel n\'crngcd 2in ubove. and 2 [tin, bcdrock Gravel-
was dumped into a mud-box; sluicing was continuous, hence pumping wos cou\inuo\u on dny shilt, -
The bedrock in No 1,2, 3, and 4 wns mica schist; st No 5, black slnte; The waste or averburden at -

: : Nu 1,2, and 3 wna conrse’sand;:at No 4, sand and clay; ‘at Na 5, light gravel or annd.

e E : Wild: Goou mine, Nome. Alnuka. E. L Fleming (681). de-rnbe: o eysteni of caving ‘in blacks

: employed in’. 1005, after typical Calif methad (ns: at Hidden Trenaure) hdd proved: dangerous from - :
“eaving, and coatly; from losa of all timber: (@ 860 per M, plus frt. from Nome),. Channol wns 80-110-"
it wide lnd nearly straights mining took out 1.5~2 1t of nncn-ﬂchl:t bedrock and 2 (¢ of gravel, :
unfrozen and ldose. From shafta 09-140 fi deep, usually 401t nnd never less than 25 1t outside of -
deeper edge of chnnnel. orossouts were dnvan to nbout untur hne of clunnal. lml t\uned bolh \uyn

headings 1,7 by Tft, are advanced liko
bedrock dri(u “breakthrougha J divide
“the long plllurs into ‘square. blocks; ¢
nearly: all material from these” opera- . ] :
~tions ia londed by Eimeco-Finlny loader: " B
: : Most pxllnru are recovered: onretreat.
: For lonm\n\l uork Py u'. K. the mme typu ol loader 15 employed by: nhlf!lryg the track closs
“to the wall before blnatinngo ‘Ahint moat gravel will be thrown'onta the track in betler “position Tor the
: ,Iom.ler Cnterpnll -mounted. Nordberg-Butlerahovel has ulso been used with ndvantnge where'n
i \ y pliced | near the gravel plh. TAlL urnvel is. londod, mcludmg houldera (exce]
nd l.hea are not piled) aince the cost of
Bouldarl tao inrge lor tha ‘on

l’ny gn\vul

_ Non-nay nulro«.k

rnvul

: Fig B(H Room—nnd-pillnr Drift Mining. Cnlavurna
s Ccnt.rnl an o

i

:“ SO *
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PLACER MINING METHODS

Tnble 145. - ‘Data’ on Dnlt Mlnlng. Nome, Alnskl, in: 1914 (Glbson)

v itk ¢ e Si4a8 8 e e et tmes to 1

" DRII'I‘ MINING

!dnho Minlng Co, on thtle Eldorndo Cr. I‘mrbanks. Aluskn. mnde uuccessful uso o! wet - :

Jackhummers for worklng nuhdly frozen grmel nt 165—It depth (188), mmmg tuok 3.5

’;10—613,'*

Sy : . S R A7 It of gravel and 151t :
L M‘“ N°'-~-- . |  2 . 3_ e canle : 5. 1 of bfdrock Gravel: Tnblo 146. Dn(t Mming, Fmrbnnks. Alaskl (J l‘. Ncmom)
| Depth of .pmn. "_,_____'_““““ 53 e T TR e o way tighty contmmng —e - -
) & | Thickness of pay-gravel, fe, 2000000000 25 0 s 2.5 s e ““numerous lnrge ond [ | Fairbanks Creck = |" Cleary Creek
-: ';‘Incl.ncss of wuale, ftoo.iisiainl 150 Qi |5 7:333 hard boulders, butonly (‘a)fl‘:qx‘llclnima»' T T
X £ Tg::: ttc’l‘f:;thnuncd ft.. 4 4 4.5 4.5 s T nboutS% of ice. Drill- | () For 14 clmm; ’Mnx Mm A(\;r ‘Max | Min ,‘\(‘b;r
: ! £ Thawed pe dp"'- 4 0L F0 e 35 e 50 : ing was applled first | < 3 AL L e ‘
Syl R rerday,cuyd,inoiin ) 1280 205 257 r2sle ) : i " | T e T, ‘
. J!H‘ & | Pay-gravel hoisted per: dny. ouyde 180 T 143~ g . : : Totnldepthgmvel N. S8 L4 26T 90 120 45
g Copacof bucket,you'ft ()i, uiia.) 18 16 s -1 pipes (Art131); 1man | yidih of pay, it., 450 g0 193 B0 k192
& | Aver number of buckets holn.ed per : : : H DD el e A could drill 209-ft Toles ‘Height zm\elmmed s ! S
K day......f...." , 120 Jvaeza | e ree s and put intheir swent~ | el U 250 4909 2 5.2
Vi w | Lengthof st = REERE - _ “J:“ersin 8 hr, at cost of Depth bedruck Al s
PR PR [ steam pointa, ft. . FECEY N et e | 7 Y o R S e | - 654 por hole, wherens | - mined, fbo. oo 3 A 13 2,5 bt
[+ 3| Rumber of steam pointa, 40 90 % | 2 , the | Totalbollerhp..ill| 80 | 15l 30} 9l
. % | Steaming time, hri. . 9 12 12 3 ﬁ (under. preuous OGN | Hp of hoista, .. ... | 485 [ ESATEE S V. N FN T ] St on
3 & [ 1p per ateam point, Ceiaes 112 0 76 0,78 R SR 1.08 awmg) -Operating cost’ pér : . Y e :
Ay £ Depth thawed, [t.. .vuvienivnans] 8 ol sl s Taq Mt vsessae.] §1.30°] 80,75 $1.00 | $1.30 | 30,65 | $0.85
. ;91 E Sweating time,’ days, ... | 2 'y S U ¢ 4-6 points’ ins hr. duo: | Total coat per s, ft.| §1.40:| 80,87 §1.13:) 1,51 $0,80. " $1,02 |~
3 ’ Duty, cu yd"per point porday,.,. 3.2 2,28 2.85 5|4 21 to - difficult drwmg. Totnl conpercu)d $7 85 $1‘44 $5.40.1:$9.70.{ 82,58 54 50 |
“~|"For tiawing, gl per day .. = e Thawmg for- 4045 hr
| o holullu:' ::l P:: d“Y-- 168" 68 Lo T6R |00 a8 d 24 hr stnndmg usunlly rcnchcd IS in beyond end of pipo, or 40 5 n, peri
- Bl Peren ydt'thn“.fd g:ly“ i gfz‘;' Lo 42 A3 5 5y s ' swenter. - Tho Co next used. drills. for  blasting un<
| Dercuyd hmuted. gl Colese 065;25 0.6537 | 0.6533 0.6419 b “‘thawed gravel, following typienl Calif systeny of hirenste
-CE ~Total gal per cu yd" of |;n'§'g'r'a.v‘e.l' 2756 | |.~84g ‘l'i:; ‘ I0 3510333 “ “ing from crossculs, which:(ns also. the drifts) required
. 8 "Dlﬂll““le er'd ing sluicing | et : ¥ : 283 1.667 N § no timbering. - A man’ could drill ‘and. shoot 150 ft of
o per iny,: pump ng sluic| ng : . e
J T o owater, gala iy 132.8- 30 30 "H B i ) ,41 f holes per shift; breaking 100 gq ftor 17 cu'yd; cost for
& | Distillate per cu yd . nluu:ed. znl. vel i 2073 3:80 477 a3 4 AR Nl I explosives (0. -Hb per sq. t) was 60¢ per cu yd. Broken
o .| Crude ail per. bbi lt mine. .. ... .. $2.97 $3.30 $3.30. 1 .732.90 $2.74 1 iR gravel was drageed from fuces by 12-cu’ft hottomless
sl 24.25 FA5007 25007 2808 25,8% } ¢§ scraper and londed-into curs. Dtcepuonnlly small pros
oo 3 3 i o i ; /’/@ portion of ice in this; grnvcl mndo thewing bc[ore sluje-’ i
= £ i oy f 2 g Z 7N ing unnccessary. . - ‘
_ : E Mimnz -manage e | g s 1 : kS C N “Victoria * deep lends," Auatrnlm. areold river chans
E (- f"““""‘c e e | Rl ] I 1 RS B & nels under: 2.:0-—100 ft of alluvium; frequently. capped
B : _2 Veaveies | Sl I 1 1 s ,,_wnh busnlt:flows; and somictimes s much a8 2000 ft
ek 2 | L L 17 9 “20 ? g ‘ahove level of prosent streams.. W orkable gravel, not..
= sl z’ : teiens 0 2 1 Veiae Ly 'E ““always in deepest part of chanuel, is up to 15 ft (aver
P sreeceneennl () : RS TR AR i G\ 3 ft) thick; gold mainly confined to lower 1-1.5.ft of
‘; : =1 e ol Ty RSy 26 46 27 & {f‘n : “gravel and upper 0.5-11 of bedrock, usunlly kaolinized;
Co (cuyd tpc, man—dny) R e ; T 5 oA 7 U-z_[']i;- \.\  bedrock gradient, 200 f\ per mile. DraINAGE of chan=
\j Thawing waste and pay-gravel (b)| 320 S12s | si40 | 4285 | 10904 5 s e ,§ Y nel is first requisito ond dovelopment is planned aecord-
B Mining waste and pay-gravel (6),.| 7.1} 10,79 13053 LU 11ied | 1487 B 2 %4y ingly. Shaftsare usunlly in hedrock at side of lead; to
| Mining pay-gravel only ()., 0 . 4,44 6.0 7,53 818 g AR S e T avoid costly sinking through lnose; wet sand. (Fig 806).:
A . Sluicing pay-gravel (sluicing Iabor)| - 18,11 | 76:0- 95,33 90,0- ) 157.5 " { it e “From shaft bottom, 80-100 {t helow chianndl, o "' mnain
: = Thawing, mining and sluicing (e)[. 00000 4,65 5.61 6.0 6:06 I , ce Feebs o “reef!! erosscut C-is driven under thelead: From a point
“ W T,o0%e gravel, not plnce mensure.  (a) Bucket of sell-dumping cablew i AR o . Bl - under: the middle or docpcst. part of thelead, driflta D,
R ‘med“ ;‘n‘};&"”:mm (e): k oremrm. engineer and laborérs; Duv.yr., lnzbolr‘era oxl:f);'.(g:glgﬁoln)'15(b1)211?1m2t8 5 Fl' sef Gom«:.L‘SYI::em.“xld " called ! main reef ‘drives," are driven in both direca
::ly..?.b ,.?1'1'"1‘6:;]""& 'I‘%r7 l‘.mey‘s ?:;}f,:éuv(e'{)y1‘°(r5m§ﬁ'|:§g.'."f§€ n‘:;‘sn&r?l’l“;{; de(?“'-{b'“btmrl , o tiona under. center lina ‘of channel; thoy are on an
{. le;,ﬂ:,:::g.s;;];{;:}l,‘.?v:l?m, pnrt of wmm dump wa3 being ulmced, 21'men per du.y dmng :;‘;‘; o q o up grndo. for dramnge nnd hnulnge. ; Mnm rce( drive D is uaunlly t.xmbcred jlth 12-in
. : fn i ) 77/ >
. Inta dnn.s 300 ft long: & crodscut bolh ‘ways from end ol anch dnﬁ. then dlvided the uhnnnel lnto neo-‘ o ! 5 ll( ! I l ‘ “ [ ] ' l Hily )[—llill ““ i l hy l ]
tions GOO'ft long. llemnmm: tiouter ends of mast remote crosscuts; blocks never more thin 104 : : ok ” Fila ” [{ ] ill I 4 I il ‘l 1 |‘ ‘ | l |
i :square were extracted oy in Fig 803, using 8 by S-in posts'at 3 ft c—c, with 3 by 12-in hendboardis; na “) Bedroce ; == ' ! ;
i headbonrd wna periilted to rest.on 2 posts, . Runsof gravel from sides were stopped by teniporary: : 2 (nsg?ld:lg;g)u
: : laguing. “nhon No I Lloek wna finished nnd floor cleaned; its 2 gravel faces were close lngged behind i ) :
¢ S ‘posts with 2 b)‘ G-in plank, ‘ond all other posts were pulletl out; roof usunlly caved st onee, filling. - _Thuher drlre n"“
; Lar block solidly. - Block No'2 waa. then worked bnek townrdx No 1, the intervening posis and lugging q 5 Tefin uh'\\uy
NG il L being drawn:before pulling posta in No 2. .Successl\'c Lilowky . were mined in'the order indicated, A e 80100 Mnlri oot crosqcut
R second: crosscut had meanwhile boen driven 20 1t back, utod i0s°10-[t blocka were removed in same; k $
fo- . waye  This system provided 4 working placea ubim tin:+, Lesides crosscut hendmgs. tributary to : Mfun rccl drlvo'

S aren depth
Treas

“shaft, keepink liolst buny.  Losa of timber in one 00011 1o, 514, full width ot chnnnel woa only 6 000

bl.l n.. nhu(n umben weu ucovcud when walln (ron in muhr. - i, 5

F;lrb nk Alnakr duh from J F Newaom' sce nho Blb (400) kBO% of productiva depoai

rt difioult and water aupply meager;

{ 40—200 ftialklia in valley: o'.tomn with flut gradienta; most o( t.hem ‘aclidly frozen:”  ©
b 140 wan i

Sump nm.l pumpa 2C
m/ Crass Sec :
(] o! Development. Victorin Deap Leldl

At 50-ft intervals nlong dnlt D holos nre

: Fig 860 Ganenl Bnba
round timber; caps 5. 51t long. poatu. 8.5 t.

;g dnlled upwnrd into: the water-laden grnvel. Later, usunlly at: 300-ft mtarvnla, raiscs

i
|
1
:
l
k
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. 110—614‘ o PLACDR MINING ME'I‘IIODS

o
‘

are put up o ﬁmuh drnmngo nnd to Berve ns orcpossos nnd mAnwava; completo drmnngo /
S may requnre 3-5; yenrs. pumping

6 ‘million ‘gal per dny. Tig 807 shows usual DEVELOP-
MENT in: “wash ' (grnvcl). cuttm

“trucking drivea F, postanre 5.5t 1ong; cups;, 3-4 it. ~ Mmma in 1935, 'Two methoda
used: (a) “blocl\mg Ay “pnnclmg." BrockiNg. METHOD {3 udoptcd wlxero wash is

_very. looae, with lnrge boulderu, or. wlmro tluancua of pny grnvcl isover 4{t. Dove.lop-

iy

|

fon of lead . L s k ’

i s o el

)

o

Cmal S

e &

" Long d!

- :' :E r(.hutug E %

“Fig 867. : Development and '\Iinlnz ol ctorm Deep Lenda by Blook Syntnm

:ment dnldca wnsh mto utnpn 40 ft \nde (Flg 807) dwtnnce bem ecn crosscutq. usunlly. 5
300 {t. Midwny between crosscuts, 'blocking diive' G is driven'20 [t nt right-angles
1o lenglh of stnp. At same time, o slmnlar drive is put in from truckmg drive on other
side of ‘strip, the two holmg nt the center.  Drives G nre timbered with 8 to 9- ft eaps.on ;.
3.5 to 4-It posts (8 in round) “Spiling “laths," 8 by 2 in, nre driven ahend, gravel is
" dugout, and next set erected; seta nre at 4 to 5-ft intervala. Floor of G-is'nt nbout. same
-elev a3 thnt. of jo Gro\'cl is slmveltd mto cars nnd dumpcd into nearest raise. 'On com- -

‘pletingone. l)lochmg drive, nnotllcr i8
“slarted alongside; © working suceessively

TR % toward tho wish crosscuts at lhoth ends of
l*“;‘f 1\ HRHRRARAY . oBtrips, a8 mdmolcd by numbers in' 17 8§67,
S\ P ~No timber ia° aulvuged from: the workings,

4

where gravel s finer ‘or where gold: is
confined’ to bottom 2 or 3 [t of ‘wash.
‘Principle is same 'ng in blocking, but
Flz 868, Pnnehnl. Vlctorm Deop Leodn ~ trucking drives are 32 ft apart (instead

37

R °<‘/ / z( o \gl\l,tg){m;n SZAY . which soon cave. 'PANELING ia employed
®o

~

: ol :40) ‘and “pnnol drwea" are 4.5 ft wide -
‘ (mstend of 9 ft) Pancla are closely tlmbore(l with 8 by 2 2-in caps, 451t long, supported.
by props of 2.5 to 3.5-in" spht timber (Fig 868).  Gravel is shoveled back to' mouth of -

- panel.drive and into: coar in truckmg drive, On "‘main’ reef" lovel, elec: locos Are cus--

tomary, - Ventilation ia unportnnt. m deep-lcnd mmmg. n8 loul gt\scs tcnd to oxudo o
. lrom t.ho grnvols (023 682 883) i .

131 THAWING FROZEN GRAVEL

Genurnl In A.lnslr.n. Yukon. nnd Slbonu. the enrth or muck overlymg most plncer‘

;dcposxls. and uuually the grnvol itaell and underlymu ‘bedrock; nre permunently {rozen.

- Buch ground gives httlo trouble in depomtn that cnn bo llydrnuhckcd the muck is tho\scd
© by nllowmg

nreainto recmngulur blocks, drifts nnd crosscuts bemg o
“advanced by apllmg. ~Posts in 'main wash drive” B are 7 {t long, caps, 4-5.{t.
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