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Introduction

Vhen the attempt was made to ascertain the cost of mining in the
Circle District it was found that many of the operators vere not as
interested in cost data concerning their operations as ome would expect,
They were mainly interested in whetiaer or not thelr operation would netb
thenm a profit at the end of the season. A number of omperators, espes-
cially the larger ones, have taken advantage of the services offered
in FPairbanks by accountants who will do thelr cost accounting and act
as purchasing agents for therm. =The charge is so nominal that the
majority of the snall operators could arfford this service,

Besides the government requirement of accounts for taxation pur~
poses the main reason for keeping a set of cost accounts is to enable
the miner to spend his money efficiently. An accurate set of accounts
enables him to comoare the month to month and season to seasgon costs
of various opsrating expenses. Yrom this conmparison the operator can
detect any increase of expense and btake steps to remsdy it, An almost
equally Important adventage lies 1n the abllity to detect excessive
operating costs through the comparison of various overating expenses
vith those of another company operating under similar conditions.
Iurthermore, accurate cost Tigurcs would, of course, be indispenseble
in the preparation ol a budget. Coslt eaccounts are invaluable to the
operator in the expansion of his concern as they may be modified to

apply to other districts.



"The Circle Districtohas been tsken as the area lying
between latitude 65°15'_and 65 51' N. and longitude
143°53" ana 145%47' WL

The northern part of the district consists mostly of flat country
embracing that part of the Yukon River kmown as the "Yukon Flats'" and
the southern part contains the high range of mountains through which
Tagle Pass is the line of commmnication. In these mountains are Por-
cupine Doms (5,000 feet) and Mastodon Dome (4,000 fee%), which contain
the headwaters of Birch Creck.

The predominant rocks of this region are known as the Birch Creek
schists, This group conasists of recrystallized sedimentary rocks which
include ouartzite, quartzite schist, quartz-mica schist, mica schist,
Teldspathic and chloritic achists and a minor proportion of carbonaceous
and calecareous schists and crystalline limestone. The associzted meta-
igneous rocks ere gneiss, chloxrite, albite, and sericite schists,
emphibolite, snd hornblende schist. The Birch CreeX schist and vrobably
most of the mete-lgneous rocks associzted with it are congsidered to be

of pre-Cambrian age.2 4

5+ )
In the Crszy Hills, which are on ‘the northwest flank of the distriet,
there occur some pre-Carboniferous Paleozoic rocks. Tor the most part,

these sre limestones but on the northern flank is some greenstone which

i3 considersd to be Ca:c‘bonii’erous.:3

17, B. Mertis, Jr., Gold Placers of the Forbymile, Eagle, and Gircle
Districts, Alaska, U. S. G. S. Bulletin No. 897-C, p. 134

2Tpid,, p. 148
SIvid., p. 149



‘M0 Russian half-breeds, Pitka and Sorresco, nade a strike on
Bireh Creek in 1893. At this time the first flurry of excitement vias
over in the Fortymile District, but many ot ithe miners vho wished to
move on could not buy an outfit. Lir. McOuesten, a trsder in the Foxrty-
mile Digtrict, offered to these mon nll the merchandise in his warehouse
on ¢credit. Eighty men took advantage of his offer, Upon arrivel in
this new mining distriet they built the tovm of Circle. The first tovm
vas built on a point twelve miles above the present site, but the next
spring an iece Jjan causecd the deatruetion of some of the cabins. The
settlement was then moved to its prosent site. With the staking of
Mastodon, Hog'em, liiller, Greenhorn, and Indeperndence (reeks, Circle
became one orf the most imvortant settlements in the Ianteriox.

Yhen all the freipght for this region had teo be transported up the
Yukon River thore vias a freight charge of aporoximately $56.00 a ton
on mining machinery from Seattle 1o Circle City. The Creighlt was then
taken to the various comps by horse teams for $200,00 a ton. Rough
lunber cost $80,00, while dressed lumber vias $125.00 a thousand board
feel,. Transportation of fuel oil from Seattle to Miller House cost
41,10 a gallon. With the onening of the Steese Highwey, which connects
Foirbanks and Circle, there camo a decided reduction in the freight
rates into the Circle District. Fuel oil can now be landed at liiller
YMouse at a total cost of $0.29 a gallon, Rough lumber is $40.00 a
thousand at the savmill at Ferry. 'The Treight rate on mining machinery
from Seattls to Falrbanks is 30,02 a pouné, and from Fairbanks o fhe

distriet it is approximately $0,015 a pound.



Before the reduction in the rreight rates, the mining in this dis-
trict was done mostly by drifting end only the higher grade gravels were
hydrauvlicked. 4“oday there ig left only the marginal ground which requires
more stripoving. On most of the c¢reeks there is sufficient water, but
the amount available for sluicing is increased by the use of punps wvhich
return the sluice water to the cut. The stripping is accomplished
primarily by mecnanical means., ‘Thus, although there has been a reduction
in the freight rates into this digtrict, the cost per foot of mining has
notv been decreased vroportionately., That is, on creeks where it was
formerly possible to hydrzulic the ground in the *20s for $0.50 a foot
the ground is now being mined by modern mechanical methods at a cost of
aporoxinately $0.45 a foot.

'The mining season for hydraulilcking in this district is approximately
145 days; while mechanical mining, such as trestle mining, has a sezson

of about 160 days.

Typical Mining Creeks

A brief description of a few of the creeks in the distriet will

help to show the conditions under which the mining 1s done.

B .

YL tMastodon Creek

A2

_i_' l\_.”o

A /"

7t0°%taries to dammoth Creek, vhich joins Porcupine Creek just below piiller
l?_).

n
Z(
7" House 1o form Crooked Creek, which flows into the Yulon. ifastodon

Mastodon Creek, Indepeundence Creei, and iiiller Creek are the tribu-

~

CreeX and Indepsndence Creek both head on the north side of iiastodon

Dome, vhich is drailned on the south side by the north rork of



Harrison Creek and CGold Dust Creek. “he surmit of iiastodon Dome has an
elevation of 4,400 feet above sea level.

The main valley of kastodon Cresk may be said to begin at the
junction of 1ts two small hesdweler branches, the more easterly of vhich
is known as 42 Gulch and the westerldy as Fox Gulch., L'he elevation atl
this voint in the valley is 2,600 feet. 7The gradient of kiastodon Creek
ranges between three and (ive per cent. The gradient of the ground now
being mined is approximately Tour psr cent. About one-hall mile below
the junction of the headwater branches is the mouth of the Bast I'oris of
Mestodon, and one and one-half miles further devmstresm Baker's Gulch,
another tributary of Mastodon Creek, enters from the southwest. riastodon
Croek has mo other tributaries. The velley of ijastodon Creek is asymaetric
in cross section with the steeper wall on the east side of the valley.
This asymmelry, although not very noticeable in the extrene headvraters,
becomes progressively accentusnted dovinstroam, and in places on the sast
side of the valley the rim rock is exposed. It ig evident that in the
oroslon of its valley the creeck has nigreted laterally eecglward, and
although there are old channel remnants there, the creeix, in its migration,
nes left no prominent terraces alolg the west side of the valley.

At its mouth the valley floor is about 400 yards vide, but approxi-
mately tvo miles upstream the valley narcowz to halt that width, and
about three miles adove its mouth it becomes still narrowver. arther
upstream it widens gomevhat for a distance of about a mile, when 1t

narrows agein to aporoximately 75 yards.



The bedroek on tiagtodon Creek is meinly gquartzite schist and mica
schigt. 1In places the surface oxidation has penctreted foxr a depth of
four to five feet. In these vlaces the pay does not seem 0 have
entered the bedrock at all, but, where the bedrock is still bloecky, 1t
may have penetrated down to three Ieet. ‘he usual dip ot the schistosity
is upstream. ‘fhe bedrock contains in places small stringers of quartz
wvhich are doubtless of diffevent ages. Some of these quartz veins, as
well as mineralized zones in thse bedrock, apparently are the source of
some of the gold on the creek. “The quartz veins are nors plentiful
toward the head of the creek.

kr, J. B. Mertie, Jr.,é states that, since the gold in most of the
commercial placers of Alaska 1s alloyed viith some silver, as the gold
progresses dovmstream from the source its fineness should progressively
rise due to the chemical action of the water dissolving out‘the silver,
during the continuous relhandling, and ccmminution. This holds for
Mastodon Creek as the fineness of the gold 1s 740 at the hcad and 811
at the mouth. This evidence points to a local source of the najoritly
of the gold zt the head of the creel, although wundoubtedly there has
been some addition from the auarte stribgers in the bedroci, and from
the overburden.

On the flanks of the dome there are some mineralized quartz veins
which, although containing sulvhides of different base mstals, do not

geem O coryry any free gold. 1o colors of gold can be panned from the

4yertie, op cit. I, p. 208



country rock, but since nuggets of gold wiih quartz altached are found
in the creek it is probable that the mother lode of the placers in the
vicinity of bastodon Dome wias the quartz veins, which have now been
eroded dovn Lo the base ore. 7This view is supported by other evidence.
There are nunerous faults along the flanks of the Dome and the gouge In
some places carries free gold. In the vicinity of these faults the
overburden also contains colors. “This evidence, coupled with the fact
that the country .rock apparently contains no free gold, viould lead one
to the conclusion that the fauwlts penetrated the quartz veins before
they were no deeply erocded as they are at present and while they still
contained free m;lling ore. Slippage on the fault viould tend to carry
some values down to where they are now being expoged and eroded, thus
continually supplying the overburden with colors.

The pay strcak on Mastodon Creek seems 10 cover the whole creek
velley bottom, and to continue for the full six miles of creek length,
although in several places it does mot contain enough pay to warrant
working, The width of the pay streak is vrobably due 10 the meanderings
of the creek at differenl stages. The fact that there is pay in all of
the gravel end that it has not been concentrated into a daefinite pay-
streak would suggest that the stream wes being continuously fed vith
gome gold. Iairly coarse gold has been panned high upon the rims of
the creek. This wag probably concentrated there during an earlier stage
in the erosion of the valley.

The country rock in this vicinity is meinly sechist, ~nd the gravels
on Mgstodon, iiiller and Indepcndence Creeks afe, for the most nart, of

this derivation. They coutain, towsrd the head of the creck, nurierous



large quartz blocks and boulders of the country rock, which becone

amaller and more rounded downstrean,

Indevnendence (reek

Independence Cree heads on the northerly side of fastodon Dome
about one and one-half miles to the east of Mastodon Creek, which it
roughly parallels for about five miles. These two creoks are the head-
water branches of Mamoth Creek., The velley of Indevendence Creeck,
though esymmetric in cross section, differs from idastodon Cresk in thet
the northiest side is the steever. Indevendéence Creek hag several small

tributaries entering from the southeast, of vhich some carry gold, but

the North Fork and some of the other tributaries are barren. The gravels

of Independence Creek are well compacted like those of hiastodon Creek,
being derived from the same type of country rock. Because of that,
they cannot be effectively excavated with a dragline, but with the ax-
ceptlion of about the lower one foot they work well under a nozzle.

The creelk bottom, where it ig being mined at the presgent time, is
approximately 200 feet wide and the pey streak seems to cover the entire
vidth. The gravels are overlain by approximately five Teet of nmiek and
brush. The vay pravels have sn average depnth of approximately six feet.
Although some large boulders are found, they are the exception rather
than tho rule. ‘The gold lies mainly in the mica and quartzite schist
bedrock.

KHagtodon, Independence, and iammoth Creeks have besn the site of
activo mining for the last forty years. The drifting, hydraulicking,

and dredging during this time took the more lucrative gravels and left



only the marginal ground for present workings. Many portions of these
creeks, that have been drifted, are today being worked by oven cut,

5 states that the cost of

mechanical, and hydrsulic mining. Vimnler
hydraulicking in the distriet in 1926 was between 25¢ and 50¢ per cubic
yard. Today, because of the added expense of retwrning the water, the

coat is approximately $1.00 per cublc yard. X
i\

In the winter of 1912 a dredge, which beceme knovn as the Elmer
dredge, was noved from Bonanza Urcek in the Klondike to iastodon Creok.
This dredge, the first buldlt in the Yukon Territory, onerated dwring 'Lhe

seagon of 1912 and 31913, after which 1t was abandoned as unprorfitable.

\D_ /\b Yortage Creek

g

7
In

Portage Creek is avproximately one and one-half miles east of Circle
Hot Springs. It is a relatively amall creek and has few tributaries.-
The valley of Yortege is approximately 200 feet wide and the pay sireak
seems to cover the entire valley bottor. Above the pay gravel 1s aboutb
two feet of overburden consisting of nuck, fine gravel, small trees and
brﬁsn.

The top two feet of the bedrock is broken and partly disintegrated.
Only ten per cent. of the pay is in the gravel, the rest being found to
a depth of as much as seven feet in the bedrock. ‘the gravel on rortage
Creck is approximately eight feet deep, and conteing but fewr boulcers
larger than two feet in diameter. It is well compacted and so0 presents

the same rmining difficulties as 4o several other crecks in this district.

SN. L. Yimmler, Placer Mining Methods and Costs in Alaska, U. S. Bureau
of Mines Bulletin No. 259, p. 161
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Portage 1is ons of the creeks that has not been worked nuch in the
past bacause the pay was small and not confined to a narrow paystreak.
Fuarthermore, portions of the creek were thawed and therefore not

profiteble for drift mining.

Yd\fi Ketchum Creek

504

~0
2

Ketchum Creek, a tributary to Crooked Creek, lies about five or
slx miles east of Deadwood Creek., Unlike Deadwood Creek, less than
one~half of its walley is within the hilly country. For the most
part it has a meandering course through the Crooked Creek Flats., A
large part of its bedrock 1s Intrusive granite. The gravels are not
as compacted as those of other creeks in the districet; and its pay-
streak, “though approximately 150 feet wide, is now being mined for
a width of only 100 feet. No mining at all has been done on Ketchum

Creck below where it enters the Crooked Creek Ylais.

Deadwood Cresk

Doadwood Creek has a larger valley than Independence Creek, and
an alrline length of about fifteen miles, which is probably the longest
drainage of any of the Crooked Creek tributaries, The upper ten miles
is bounded by hills, but the lower five miles meanders in the Crooked
Creek Flats. In the uppermost five miles, Deadwood Creek receives
geveral amall tributaries from both the northwest snd the southeast
gldes of 1ts valley. This part of the valley is delinitely asyrmeiric
in cross section with the steeper wall on the southeast side. These

tributaries include 16 CGulch, Switch Creek, and several other small

unnamed creeks,
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The gravels on Deadwood Creek average from two to twelve feet
deep, and these are overlain with from four to six feet of muck and
other overburden. The gravels are well compacted and mostly frozen,
but contain so little interstitial ice that thaw points cenrot easily
be driven. Thils was found to be especially true at the lower camp
of the Deadviood Mining Company.

The gold seems to be well distributed through the gravel and
carries into the bedrock for approximately a foot, although in some
places up to four feet has been taken up.

Doadwood Creck has been the scene of mining activity since the
beginning of mining in the Uirele District. The creek had already
been worked both by drifting and hydraulicking when nechanical exca-
vators began to work om the marginal gravels in two places. In 1936
a dredge was bullt on the lower part of the creek, but 1t has since

been moved out of the district.

Harrlson Creek

Harrison Creek, a large tributary of Birch Creek, has two head-
vater forks, the North Fork and the South Fork. The South heads on
the east flanks of Mastodon Dome and flows in a general easterly
direetion, while the North Fork heads in the divide called Harrison
Suwymit. The entire Ereek has an airline lengih of approximately
twenty miles. The gravels in this creek preseni the same difficulties

to mining as do those on other creeks in this viecinity. Harrison

-

‘/
3/0 1) p(/
Creek has a number of tributaries among which are Squaw Creek, Bottom



o0l |
Dollar, and Traverge Creek. All of these creeks are Treported ito
carry pay and some mining has been done on all of them,

The bedrock6 of Harrison Creek and its tributaries conslds of
the schistose focke belonging to the Bireh Creek series. Quartz veins
in ‘the bedrock occur as commonly as on Mastodon Creek., The gravel
deposits range from Tour to twalve feet deep and have little or no
muck overlying them., A large part of the gravel is unfrozen. The
wash 1s of moderate size, although some boulders as large as twp feet
are occasionally uncovered. The gravel seems to be less compacted

than on mastodon or Independence Creeks. The majority of the gold

is found in the lower three feet of gravel and in the bvedrock.

8Mertis, op cit. I, p. 232
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nining Conditions

The mining method now most important in thisg distriet isg mechanical
dry excavation by draglines in conjunction with elevated +trestled de-
vices. The gravel on a number of the creeks is so compact that it has
1o be loosencd first by some means before the draglines can be used.

A bulldozer is commonly employed for this purpose, aupplemented in some
places with a gcarifier. Due jo =z lack of sufficient water for sluic-
ing, return pumps are ordinarily used so that the water may be used
over again,

Open cut methods of mining are preferred in order that the heat
from the sun may thaw the gravel. Therefore, a large portion of the
seagonts work must be gtripped ahead so that it will be at lsast partly
thawed by the time that it 1s to be mined. During the spring months,
then, the gravel st be mined as Tast as 1t thawsa, 1f production is to
be kept at a maxiwmaum. This working "on the frost" not only csuses high
maintenance charges but also results 1n a short lifs for the machinery,
thereby necessitating a high rate of depreciatlon., This condition ex-
ists on many of the creeks for the first three months of the season,
leaving only a month and a half when completely thawed gravel can be
mined.

?here 18 an anmlogous case where the mining is done by hydraulick-
ing. During the spring “run-off" the water is go cold that it has voery
little thawing effect, and by the time it is warn enough for thawing 1t
is almost gone. Splashing, or intermittent hydraulicking, ls the re-
sult. To overcome this difficulty many of these operators have installed

punps for returning the sluice water to the cut, elther to bs used as
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wash water or %o be piped direct to a nozzle. Tallings are then stackad
mechanically. This is one of the reasons why the cost of hydraulicking
is higher now than in the past.

The short semson, the frozen gravel, the compacitness of the gravel,
the lack of sufficlent water, and the excessive freight rates aro

prineipal cauges of the high operating costs in this district.
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Definitions
Total Cost
The figures for "total expense" and "total cost per cubic yard
nined” for the given period include all expenses of the mining company

rrith the exception of prospecting expense and interest.

Operating Cost

"Operating costs" for the various operations include fuel oil,
lubricating oil, grecase, repalrs, operation labor, and denreciation.
There seema to be some dlffersnce 1n opinion among accountants in
regard to the inclusion of depraciation in operating costs. Locally
the texm “operating cost" includes depreciation, and throughout this

study the local usage will be followied as clossly as possible,

Depraciation

The term “"depreclation" also has a variety of interpretstions,
The Accountantg!’ Handbook7 cites several definitions of depreciation.
The first is:
“Depreciation, according to the most widely accepted usage,
19 the decline in value in use of Tixed tangible nssets,
particularly bulildings and equioment.!

The second definition, that used by the Intorstate Commerce Commission,

is:

W. A. Paton, Accountants® Handboock, o. 577
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"Depreclation is the loss in service value not restored by
current malntenance and incurred inm comnection with. the
consuription or prespective retirement of propsrty in the
éourse of sgervice from causes against which the carrier
is not protected by insurance, which are knowm %o be in
current operation, and whose effect can be Fforecast with
8. reasonable approach to accuracy.”

Another deflnition given 1s the

"loss of useful value due to use, wear, exhaustion, and
the normal effeat of time and exposure to the elemsnis."

Still another is the process of

"apreading the value of a fixed asset over the accounting
periods comprising its service life."

Finlay8 has the following to say:

"By deprsciation, then, I mean c¢urrent construction costs;
Inprovements. Until s mine ig dead and ready o be
buried in a watery grave thers are always expenses of
this kind. Depreclation means literally the process of
losing valuve: practically it means the exact opposits;
1t means expenses undertaken to counteract loss of value.
I hear 1t asked, why 1s this not maintenance? It is
maintenance. It only seems not to be maintenance be-
cause ths items that compose these charges have the
appearance of veing new plant and not merely replace-
nents of old plant.”

He adds:

#0rdinarily I put the period of initilal capital expendi-
tures as far back as possible and, unless the increass

of capacity i1s very c¢onsiderablse, I charge off the yearly
new construction to operating and call it devreciation."

Wbhen the definition of the Interstate Cormerce Commission is
conpared vith Mr, Finlay's it is seen that there i3 a direct conflict

between them. That 1s, the Intexrstate Commerce Commission says that

87. R. Finlay, The Cost of HMining, pp. 42 and 44
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depreclation is the loss in value which is not replaced by meintenance,
whoreas Mr. Finlay says that maintenance entirely replaces the value
lost. In the case of a machine, it seems impossible to replace
entirely the value wibh new parts because Tirst, there will be same
glightly worn pasrtse which may not need replacing for some years, but
in which there has been a definite decline in value. Second, Finlay
does not take into consideration thal improvements in nodels of the
nachinery would make it possible to purchass in the later life of the
0ld machine a more efficient one at the same cost as the original.
Therefore, it seems logical in the case of mining machinery, such as
is found in the placer mines 1in Alagka, t0 consider them all as having
en actual decline in value each year. It 1s this decline in valus
which in this study 1s termed "depreciation" and it will be calculated
on an hourly basls. That i1g, the decline 1n wvalue is equal to the
purchase price, and the machine is ready to be scrappsd alter it has

run a definite number of hours.

Operation

The charge to the Yoperation" ig thé actual charge for wages of
the operator for the number of hours during which the machine was
producing. In the case of a tractor, when the machine was not produe-
ing or was in ‘ths ashop being repaired, the operator’s wages for these

hours were included in shop expense.
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Repairs - Shop Expense and Materials

The item "Repairs - Shop Expense” includes the wages of the men
repairing the machine, and the:overhead of the shop.
Undexr “Repairs - Materials" is included the acitual cost of reﬁair

parts which wexre put into that machine,

Tuel, 0il, and Grease

The charge to "Fuel', "0il", and "Grease" 1s tho actual cost of

these items used in the machine during the time specified.

General {Vash Plant, etc.)

Under "General (Wash Plant, etc.)" is included not only the ex~
pense of the washing plant, but also the expense of other items, such

as dead viork and supervision, necessary to keev the mine ruuning.

Frelght, drayage, and warseshousing charges have been included in

all costg,

Right Limit and Left Limit

The terms "ripght limit" and “left limit" follow the local usage

as meaning the area on the right or lsft hand when looking dovmstream.

Depletion

Devletion is calculated as the cost of the ground divided by the
total number of cubic yards which will be moved during the entire life
of the mine, mulitiplied by the number of cubic yards moved during the

86as0n,
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Mining Company A

Company A et the present time is working only about one-half of
the width of the valley bottom. The principal water is supplied at
a maximum head of 150 fect by way of a diltch that heads about one
riile upstrean. Some additional water is brought into the pit, when
available, from a small tributary creek. Up to about the first of
July enough water is supplied by the diteh to run a four-inch nozzle;
but from July to September, or until the ralns begin, splashing is
necessary. In the latter part of the season of 1938 a pumping unit
was installed to return the water for re-usoe during the dry pert of
the season. This 18 an International PJD 80 Diesel engine direct-
connected to a 12 x 14 IR punp., The water from the pumping unit may
be run to a monitor or into the pit for wash water.

The company uses en RD 6 Caterpillar tractor, equipped with an
Isaacson bulldozer, Toxr stacking tailings, resetting, removing boulders
from the pit, and strivping. It is also used in the pit at times of
lovier wiater to push the gravel toward the front.

The present practice is to mine the ground in cuts 100 to 125
feet long. They run three 8-hour shifts employing seven men -~ one
men on the tractor, two nozzle men on each of the morning and afternoon
shiftg, ard one nozzle man on the graveyard shift. This night man
pives from the back and of the cut toward the throat of the box the
gravel vhich ig then run through on the other two shifts., During the
low viater this preparatory work is done by tractor during the afternoon

shift,
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The tailinges are always gtacked by the tractor. A deep sump is
maintained at the end of the gluice so that as much of the Tine
materiél as possible will be left Ehere instead of going into the
return pond. 'The tractor then picks up the tallings from ths sump
and spresde them fanwise in the 0ld cut.

The wings and boxes are made in twelve foot sectlons to facili-
tate the moving and resetting, The pump intake 1s a weir 8 ft. by
6 £t, in two compartments divided by a one inch screen,

The sluice boxes are 34 inches wide and 60 feet long. 'They are
riffled with rails for about the {irst twenty fest. The lower forty
feet 1s in block riffles which, though'pot preferred by the conpany,

can be made Quring slacic times from local materials.



MINING COMPAITY A
Opsrating Expense

1938

Season of 145 days

Tractor —~- Factor: 1600 hours

Fuel

0il

Grease

Repairs -- Materials
Shop Expense

Operation

Depreciation

Light Plant -- Factor: 190 hours

Gasoline
011 .
Depreciation

Pump -- Factor: 250 hours

Fuel
0il
Depreciation

General (Sluicing, etc.)

Supervision
Labor

Mess

Supplies
Labor

fuel
Deprecigtion

Mess cost/man/meal $0.59

Total cubic yerds stripped and nined =

Total cubic yards mined/20 hours

8 467.48
182,25
65,00
1,250.00
720,00
1,600,00

1,024,00
5,308,753

86,08
12,15
_33.35
131.58

218,37

3R+ 40
625,00
875,77

1,450, 00
3

, 480,00
2,530.,00

873,95
870,00
21,60
31.00
1,796.55

o
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(12,222 cu. yds.)

Poer Hr. Per Yd.
$0.292
0,114
0.040
0,781
0,450
1,000
0.640

3,317 60,434
0.452
0,064
0,175

0.691 0.010
0,873

0.13
2.50

3.503 0,072

0,403

0,147

§1.066

12,222 cubic yerds
= 84.3 cubic yaxds



MINING COMPANY A
Statement of Exvense
1928

Operatilng Expense

Fuel

Gasoline

0il

Crease

Repairs -~ Material
Shop Lxpense

Operation - labor

Depreciation

Mess Expense

Other Expenses

Depletion
kigcellaneous Operating Material
faiscellaneous Operating Expense

Total Exoenae

Operating Costv/cubic yard
Total Expense/cubic yard

$ 685.85
86.08
226,80
65,00

1, 250,00
72000
6,530, 00
1,702.35

1,796,55

501,10
147.30
516.19

$1.068
$1,163

$13,062,6%

_1,164.59

514!227.22



MINING COMPAIMY A
Operating Expense
1939
Season of 148 days

Tractor ~- Factor: 1,547 hours

Fuel $ 845.35
0il 141,75
Grease 80,60
Repairs -~ Materials 1,275,00
Shop Expense 821.00

Operation 1,547,00
Depreciation 29920.08
5,600,78

Light Plant -~ Factor: 200 hours

Gasoline 90,40
0il1 19,44
Depreciation 35,00

144,84

Pump -- Factor: 227 hours

Fuel 182,70
01l 46,37
Depreciation 567450

796 .57

General (Sluicing, etc.)

Supervision 1,480,00
Labox 3,552.00
5,032.00
Mess

Supplies 1,048,02
Laboxr 888,00
Yuel 22,10
Depreciation 31,00

: 1,989,12

Total Cubilc Yards stripved end mined

(15,470 cu., yds.)

Total Cubic Yards stripped and mined/20 hours

Per Hr. Per Yd.
$0,546
0,091
0.052
0.759
0,53
1.00
0.64

3,618 $0.262
0,452
0.097
0,175

0,724 0,010
0.8058
0.204
2.50

3.509 0,051

0.325

0,128

§0.876

15,470
104.5



MINING COMPANY A
Statement of Lxpense
1939

Operating Expense

Fuel

Gasg

01l

Grease

Repairs ~~ Malerials
Shop

Operation - lsbor

Depreciation

Mess Expense

Other LExpenses

Dopletion
Miscellaneous Operating Material
Miscellansous Operating Expense

Total Expense

Operating Cost/Cubic Yard
Total Exvense/Cubic Yard

$1,028,05
90,40
207.56
80.60
1,175.00
821,00
6,579,00
1,592,58

1,989.)2

634,27
168.59
574,16

$13,563,31

1,377,02

$0.877
$0,966

ﬁl4!940.53
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Mining Company B

The comp of Mining Company B is scquipped to accommodale fifteen
men. Accommodationa include a shower bath, the water for vhich is
piped 300 feet from one of the Croeek's tributaries. This water is
heated by a viood stove and stored in a 100-gallon tank. The cook
house has a separate hot water system. Four of the men are quartersd
in a frame bunk-house, end the others in three framed tents, each of
vhich can accomodate three men., Some of the employees have theixr
own private wannigans at the camp.

The equipnent on the property congists of tvwio RD-8 Caterpillar
tractors, a Bucyrus-Erie model 348 dragline powered by a D-13,000
Caterpillar power unit, a 12 x 24 Allis Chalmers pump direct-connected
to a D-17,000 Caterpillar power unit; and two 5 x 4 Allis Chalmers
punips direct-connected 4o a D-4,000 Caterpillar power unit.

The washipg plant comprises a dump box, or hopper, and eighty
feet of gluilce boxes mounted on a trestle set on bobg to fasilitate
moving. Except for the dump box the entire trestle is sheathed with
Jumber, which affords protection to the operators during cold weather.
The gravel is washed into the slulice boxes by playing e stream of
water from a four~ineh mogzzle into the hopper. All of the gravel is
washed over a grizzly which discharges the coarse material out
through the left gide of the trestle. The siuice boxes have a grades

of approximately 9 inches to 12 feetl.
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A shop is maintailned at the eamp to do all necessary work on the
machinery. Equipment et the shop includes a 1,000 watt light plant, |
an electric arc welder, end a fifty ton hydraulic press. Also, there
is an air-driven Alemite grease gun, which has a one-barrel capacity
for delivery of eight pounds of grease per minute under three hundred
pounds pressure, It has been found, during the past three years of
operation, that small hand methods of greasing did not insure that
the tractor rollers and idlers were filled with grease. A decided
aaving has resulted from this high vressure greasing.

Hining Company B usss the tregtle and fill method of mining.

The trestle is 'placed upon a Till which has been given the same grade
as the coreek bedrock. It is pulled upstiream to each new getup with
the “"Hyster" of the tractor. If the f£ill 18 soft, the second tractox
may be required to act as deadman for the first.

In recent practice the pgmp-water pipe line along the bank is
counected across to the trestle by a so0lid unit branch pipe. While
the trestle is Wung moved this 13 swung up by a chain block, and
lowered in place at the neit setting, A cut to bedrock is then made
below the trestls to divert the water to the right limit. A drain
is alviays kept open on this limit, through the tailings, for the
water returning to the pond.

When mining on a new cut begins, the dragline is set up and
starts digging on the right 1limit beside the trestle., This side is
vorked out first to establish a drain. Thus the dirt in the rest of

the cut is kept dry. As the cut progresses, the dragline moves to
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the front of lhe trestle. The last of the gravel in the cut is
mined while the dragline operates from a stool made of boulders which
have beern pushed upstream from the rock chute as the cut progressed.

The tractors push the dirt up to the éragline beczuse the gravel
is too hard for the bucket to dig vithout assistance. Vhile the
right limit is being pushed up by one of the. tractors, the second
tractor is pushing forward the gravel from the back end of the cut.
This gravel is thus svailable to the dragline duvring rush times for
guick dir¥, or taken as the cult progresses. The next mining isg done
at the back of the cut by the second tractor for a width of 75 feet
to 100 feet to a distance of about 100 feet upstream from the trestle,
s0 as to prepare fhe place for the next successive setup. The back
bank 1s left perpendiculer so that the waste £i1l which is piled
against 1t as the next support for the trestle will not dilute the
new gravel. The exposed bedrock is then cleaned up and the fill
started. |

This précedure in mining the cut mokes it possgible to start the
nevr £111 without diluting any of the gravel or hindering the work-
ing of the remainder of the cut. From this time on, one tractor can
keep the dragline busy because all of the dirt is within 150 feet.
This leaves the other tractor free to work on the £11l, or the
stripping, and to take care of the tailings.

The tractor in the pit will be sble to hendle the tailings at

first until they are so high that they need constant attention.
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When the teiling plle becomes as high as the sluice box it is then
pushed dovm by a tractor. This is not necessary during the first
three days of mining. The next two days it is necessary ‘to push them
dovn only once z day., For the next four days they must be pushed
dovm tviice a day. From then on it is necéssary to push them dovm
every two ox three hours and near the end of the out one tractor will
usually dbe kept continuously busy at this job.

In the center of the valley approximately four to five feet is
stripped off et the present time awrd up to fifteen or twenty feet
i3 stripped on the rims, The management tries to utilize the dragline
in stripping the overburden along.the rims, but this is not alwvays
possible for muck conditions sometimes prevent the building of a road
on the sidehill so0lid enough to hold up the dragline., In this case
the rims are stripped by the iractors. All the dirt that the tractors
vull out is stacked in the middle of the projected cut so that it can
be>pushed in for the f£ill, This is usually done by the second tractor
while the mining is going on in the cut bselow.

The first stripping is taken down to gravel., The gravel is then
panned at approximately one foot intervals all the way down until pay
beging to show. The surface is then smoothed out at this place. All
the stripping which the tractors handle is used for fill, The creek
1s turned from side to side in order that the f£ill will not become too
moist.

After the cut 1ls cleaned up the two tractors are used for meking

the £1ll. At this time one may he teking out the extreme limits or
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the front corners, stacking them in the throal of the fill, while the
other 1ls engaged pushing them out, This obviateg the necessity Qf
making a sharp turn with a load. When the throal becomes too high
or when the balance of the strippings ars in the throst, both tractors
work on the fill proper. This is accomplished by sach trector push-
ing out a losd, one behind the other. As the leading tractor nears
the end of the £ill the one behind spreads its load, Because of
differencses in length of haul they 40 not always synchronize in this
nanner, and the tractor which is on the fill when the other starts
dovn pilcks up a load from the material whloh has been spread and
carries it out., If the fill beoomes too high where the spread occurs,
one of the tractors may stay out on the rill, making the short hauls
necesaary %o bring it dovm level again. This method tends to make
the 111 too high, but if the operators use care it will remain level
and in grade. At the outset 1t seems wasteful to be handling the
material twice., However, a close analysis will show that unless ons
tractor works alone, doing the stribping and building the fill at the
game time, the dirt must be handled al least twics, By the above
method both tractors may be working through the throat and out on the
£ill without interfering with each other, and time is not lost meking
stock piles and bhuilding roads over them.

When it becomes. necessary to bring up the return pond, a 300 or
325 foot cut is taken., ‘he additionsal length of cut 1is necessary -
so that the tailings from the first cut above the new pond will not

£i1l it. In making the return pond the fill is pushsed both ways to
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dam up the entire oreek. This is done by taking a slice directly
dovn ths £ill and spreading it both ways against the last talling
pile. After the dam is built it is puddled, or ssaled, satisfactorily
by a tractor as the water rises.

The larger pump is used to retwrn the sluicing water to the
trestle., This I1s a 12 x 14 type S-J AC pump direct-connected to a
D-17,000 Caterpillar porer unit., The whole aszembly is mounted on
gkids to facilitate moving., The fuel for this unit is smrved by a
siphon line from a 500 gallon Caterpillar settling teank to the engine
fuel tanle, thus insuring against contamination by waler and dirtb.

The sluicing water from the trestle is caught in a return vond
vhere the fine material is alloved to sebttle out before the water
enters the welr., The intake of the welr is placed as far as possible
from the point at whiclh the sluice water enters the pond. At the
present setun this is about 150 feet. The weir measures approximately
9 feet high, nineteen feet long and 10 feet wide inside. It is
divided into two compartments by a screen made of 1 jn. x 4 in.
boards placed on edge and spaced 3/4 in. apart. The screen is
slightly inclined from the perpendicular to facilitate the removal
of any trash or debris which nay collect there., The outlet conmpartment
is entirely sealed from the pond, but has an outlet gate vhich can be
ralsed sepvarately or in conjunction with the flushing gate when the
pond is flushed to remove any of the fines which may have settled
around the intake to the opump. The pond is flushed as ofiten as8 con-

venient. A head frame is bullv above the cutlet gates to pernit the
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use of a chain hdst in raising the gates for this purpose. The
welr is covered both inside and out with 2 in. x 12 in. lumber and
is bulld on two iron-shod. skids so that it can be ;asily removed
from the dem. Wings of 2 in., x 12 in. lumber are run out from each
gide of the v@ir for eixteen feet. The pumping unit is located
direotly behind the riéht wing. This arrangement requires only a
short intake pipe to connect the pump with the weir and allows
golid-unit bracing from the pump to the weir and from tha vings %o
the punp,

The pive line 18 laid from the pump along the left limit hill-
slde to the trestle. The first 300 fest is of 20 in. diameter pipe,
followed by 300 feel of 19 in. pipe, then by 18 in, pive. The pipe
Iline ig extended cach time the trestle is moved upstrsam. As nmuch
as 1300 feet of plpe have been used before it was found. necessary
to bring up the return pond.

The return pond must be periodically ocleaned out. During the
sumner of 1938 it was the practice to have a tractor do it once a day.
Ag this method proved to be very hard on rollers and idlers it was
digeontinued. Now the dragline 18 used for this work at the end of
every cut. A decided saving on tractor rollers and idlers has besn
showm dﬁring the 1939 season. This 1s probably partially because the
tractors have not had to clean the pond at the end of each shift.
Also the tractors are free at least a half hour more each day. An-~
other advanbtage in having the dragline do this ¢leaning is that the

fines are stacked upon the tailing piles and thus they are not

carried by the creck to the lower pond.
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Situated approximately 3,200 feet below the camp is a smaller
pumping plant. This is powered by a Caterpillar D-4,400 engine which
is direct-connected to two © x 4 type S-J AC pumps, each of which has
a rating of 500 gallons per minute at 500 foot head. Connections are
supplied so that the outlet of one of the pumps can be connected %o
the intake of the other, making a two stage system capable of produc-
ing 250 gallons at 1,000 foot head. It is expected that this should
be sufficient to return the water to the very end of vay gravel up
the creek. The pump is situated just below a spring with a flow of
approximately five miner's inches of water during the seasor when the
creek 1s dry. Besides pumping the spring water, this pump also re-
turns ‘the water which has been lost by the flushing of the main return
pond. VWith this arrangement it 1s possible for the company Lo operate

during the dry season without a serious shortage of water.
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MTNING COMPANY B
Operation Record
1938
Season of 149 days

Area Volume

Cut No. Sg. Ft. - Cu. Yis.
1 48,600 32,400

2 48,600 32,400

3 48,600 _ 32,400

4 45,220 30,180

5 40,000 26,530

6 45,000 0,000

7 38,250 _25,502
314,270 209,512

Cost/cubic yard stripped and mined: ,
Operating Expense/ cubic yard $0.36
Total Expense/cubic vard 0.49

Cubie yards mined and stripped/20 hours ~- 1,408



MINTNG COMPANY B
Sluicing Record
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1938
Total
cut Depth Area Sluicing Yards Cu. Yds./
No. Teoet Sg. Tt. Days Sluiced 20 hours
1 12 48,600 20 21,600 1,080
2 12 48,600 23 21,820 940
3 12 48,600 24 21,600 900
4 12 45,220 18 20,800 1,255
5 12 40,000 10 17,780 1,778
8 12 45,000 11 19,976 1,816
7 12 38, 250 13 16,445 1,265
314,270 117 139,821

Average yardege sluiced/20 hours « 1,195 cu. yds./zd hrs.

Cost per yard sluiced -~- Operating Expense

Toval Expense

80,544
80,740
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MINING COMPANY B
Operating Costs
May, 1938

Total Per Per Cu. Yd,.
Month Hour {17,820 Cu. Yas,)

Tractor No., 1 ~- Factor: 229 hours

Fuel 8 332.51 $1.452
oil 22.44 0,098
Grease 13,74 0,06
Repalrs -~ Materials 938,20 4,10
Shop Expense 320,60 1,40
Opexration 229,00 1.00
Depreciation 206,10 0,90

2,063.29 9,010

Tractor No, 2 -~ Factor: 252 hours

Fuel 365.90 1,452
0il 24,70 0,098
Grease 15.12 0.06
Repairs ~- Materials 796,32 3.16
Shop Expense 272,16 1,08 Total two tractors:
Operation 252,00 1,00
Depreciation 226,80 0,90
1,953,00 7,750 $0.226

Dragline -~ Factor: 165 hours

Tuel 143,55 0,87
01l 26,40 0,16
Grease 1.65 0,01
Repalrs -- Materials 77.55  0.47

Shop Expense 37,95 0,23
Operation 165,00 1.00
Depreciation 165,00 .00

617,10 3,74 0.033

Puamp D-17,000 -~ ¥actor: 194 hours

Fuel 803,16 4,14
011 21.34 0,11
Repairs 62.08 0.32
Operation 155,20 0.80
Depreciation 174,60 0.90

1,216.38 6.27 0.069
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MINING COMPANY B
Operating Costs

May, 1938
Total Pex Per Cu. YA4.
Month  Hour (17,820 Cu, Yas.)
Shop
Shop Expense 8 630,71
Materials 1,874.85
2,505.56
Distribution:
Tractor No, 1  $1,259,50
Tractor No. 2 1,068,48
Dragline 115,50
Pump 62,08
2,505,568
General (Viash Plant, etc.)
Supervisgion 150.00
Labvor 536,96
686,96 ﬁo.ozs
Total $0.365




MINING COMPANY B
Operating Costs
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June, 1938
Total Per Ber Cu. Yds,
lionth Hour (41,345 Cu. Yds.)
Tractor No. 1 -- Factor: 446 hours
Tuel $ 647.59 $1.452
0il 43,71 0,098
Grease 26.76 0,06
Repairs -~ Materials 1,828.60 4,10
S8hop Exvense 624,40  1.40
Operation 446,00 1,00
Depreceiation 401,40 0,90
4,018.46 9,010
Trastor No. 2 -- Factor: 605 hours
Fuel 878,46 1.452
0il 59,29 0,098
Grease 36,30 0.06
Revalrs -~ Materlals 1,911.80 3.16
Shop Expense 653,40 1,08
Operation 605,00 1.00 Total two tractora:
Depreciation 544,50 0,90
4,688,75 7,750 $0,210
Dragline -~ Factor: 624 hours
Tuel 542,88 0,87
0il 299.84 0.16
Grease 6.24 0,01
Repairs ~- Materials 293,28 0.47
' Shop Expense 143.%2 0,23
Operation 624,00 1,00
Devreclation 624,00 1.00
2,333.76 374 0.056
Pump ND=-17,000 -~ Factor: 416 hours
Fuel 1,722.24 4.14
0il 45,76 0,11
Repairs 133,12 0,32
Operation 332,80 0,80
Depreciation 574,40 0,90
2,608,32 6,27 0.063
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MINING COMPANY B
Operating Costs
June, 1938

Total Per Per Cu, ¥d.
Month Hour {41,345 Cu. Yads.)

Shoyp

Shop Expense $1,421,32
Materials 4,166.80
5,588, 12

Distribution:
Tractor No, 1 $8,453.,00
Tractor No, 2 2,565.20

Dragline 436,80
Punp 133,12
5,888.12

Genoral (Wash Plant, etc,)

Supsrvigion 300.00
Labor 1,101.44
1,401,44 §0.084

Total $0, 363
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MINING COMPANY B
Operating Costs
July, 1938

Total Por Per Cu. Ya.
Month Hour (38,035 Cu. Yds.)

Tractoxr No., 1 -~ Hactor: 488 hours

Fuel $ 708.68 &1,452
0il 47,82 0,098
Grease 29.28 0.06
Repairs -~ Haterials 2,000.80 4,10
Shop Expense 683,20 1,40
Operation 488,00 1,00
Depreciation 439,20 0.90

%4,396.88 9,010

Tractor No, 2 =- Factor: 437 hours

Fuel 634,52 1.452
0l 42,83 0,088
Grease 26,22 0,08
Repalrs -~ Material 1,380,92 3.16
Shop Expense 471,96 1,08 Total two tractors:
Operation 437,00 1,00
Repreciation 292,30 0,90
3,386,75 7.780 %$0.204

Dragline -- Factor: 617 hours

TFuel 536,79 0.87
0il 98,72 0,16
Grease 6,17 0,01
Repairs -- Material £89,99 0,47

Shop Expense 141.91 0,R3
Operation 617.00 1,00
Depreciation 617.00 1,00

2,307.58 3,74 0,063
Pump D-17,000 -~ Factor: 456 hours

Tuel 1,887,844 4,14
011 50,16 0.12
Repairs 145.928 0,32
Operation 364,80 0,80
Depreciation 410,40 0,90

2,859.18 6.27 0,076
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MINING COMPANY B
Operating Costs
July, 1938

Total Per Per Cu. Yd.
Month _ Hour {38,035 Cu, Yds.)

Shop

Shop Expensge $1,297.07
Materials 2,817.63
5,114.70

Distribution:
Tractor No. 1  $2,684,00
Tractor No., 2 1,852.88

Dragline 431,90
Pump 145,92
5,114.70

General (VWash Plant, stc.)

Supervision 310,00
Labor 1,147,04 .
1,457,04 $0,038
Total £0.38).
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MINING COMPANY B
Operating Costs
August, 1938

Totbtal Per Per Cu. Yd.
Lonth Hour (56,810 Cu. Yds.)

Tractor No. 1 -- Factor: 549 hours

Fuel $ 797.15 $1.462
0il 53,80 0,098
Grease 32.94 0.06
Repairs ~- Materials 2,250,90 4,10
Shop Expense 768,60 1,40
Operation 549,00 1,00
Depreciation 494,10 0,90

Z,946.49 9,010

Tractor No., 2 -= Factor: 560 hours

01l 54,88 0.098
Greage 33,60 0,06
Repairs =~~ Materlals 1,769,660 3.16
Shop Expense 604,80 1,08
Operation 560,00 1,00 Total two traoctors:
Deoreciation 504,00 0,90
4,340.00 7.750 $0.164
Dragline -- Factor: 638 hours
Fuel 555,06 0,87
0il 102,08 0.16
Grease 6.38 0,01
Repairs -- Material 299,86  0.47
Shop Expenge 146,74 0,23
Operetion 638,00 1..00
Depreciation 638,00 1,00
2,386.12 3,74 0.042

Pump D-17,000 -~ Factor: 480 hours

Fuel 1,987,20  4.14
011 52.80 0,11
Repairs 153.60 0,32
Operation 384,00 0.80
Depreciation 432,00 0.90

3,009.60 B,R7 0,033



MINING COMPANY B
Operating Cosgts
August, 1938

Total Per Per Cu. Yd.
Month Hour (56,810 Cu., Yds.)
Shop
Shop Expense $1,520,14
Materials 4,473.96
5,994,10
Distxridbution:
Tractor No, 1  $3,019,.50
Tractor MNo, 2 2,374.40
Dragline 446,60
Pump __ 158,60
5,994.10
General (Wash Plant, etc.)
Suvervigion 310,00
Labor 1,155,20
1,465,20 $0. 026

Total 30,285




MINING COMPANY B
Operating Costs
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Septembsr, 1938
Total Per Per Cu. Yd,.
Konth Hour (55,502 Cu. Yas,)
Tractor No, 1 -~ Tactor: 582 hours
Fuel $ 845.06 $1.452
011 57.04 0,098
Grease 34,92 0,06
Repairs ~~ Material 2,386,20 4,10
Shop Exoense 814,80 1.40
Operation 582,00 1,00
Depreclation 523,80 0,90
5,243,82 9,010
Tractor No, 2 =~ TFactor: 549 hours
Fuel 797,16  L.45B2
Oil 53,80 0,098
Grease 32,94 0,06
Repalrs -- Material 1,734.84 3,16
Shop Expense 5982.92 1,08
Cpsration 549,00 1,00 Total two tractors:
Deprecistion 494,10 0,90
4,254,75 7,750 $0,171
Dragline -— Tactor: 627 hours
Tuel 545,49 0,87
0il 100,32 0,16
Grease 6,27 0,01
Repairs -~ Material 294,69 0,47
Shop Expense 144,21 0.23
Operation 627.00 1.00
Deprecigtion 627.00 1.00
2,344,998 3,74 0.042
Pump D-17,000 -~ Factoxr: 444 hours
Fuel 1,838,16 4,14
0il 48,84 0,11
Repairs 142,08 0.32
Operation 355,20 0.80
Depreciation 399,60 0.90
2,783.88 6.27 0,050



MINING COMPANY B
Operating Costs
September, 1938

Total Per Per Cu. Y4.
Month Hour (55,502 Cu, Yds,)
Shop
Shop Expenss $1,551.93
Materials 4,557.81
6,109,74
Distribution:
Tractor No. 1 §$3,201.00
Tractor.No. 2 2,327.76
Dragline 438,90
Pump 142.08
6,109,74
General (Wash Plant, etc.)
Supervision 300,00
Labor 1,110.96
1,410,96 $0.025

Total %0, 288
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MINING COMPANY B
Operating Costs
October, 1938

Total Por Per Cu, Yd.
Month Kouxr {51,080 Cu., Yds.)

Tractor No. 1 =~ Factor: 140 hours

el $ 203,28 31,452
0il 13,72 0,098
Grease 8.40 0,06
Repalrs -- Material 574,00 4,10
Shop Expense 196,00 1.40
Operation 140,00 1,00
Depreciation 126.00 0,90

1,261.40 9,010

Tractor No, 2 -- Factor: 138 hours

Tuel 200,38 1.452
01l 13.52 0,098
Grease 8,28 0.06
Repairs ~- Material 436,08 3.16

Shop Expense 149,04 1,08
Operation 138,00 1,00 Total two tractors:
Depraciation L24,20 0,90

1,069.50 7,730 $0.046
Dragline -- Factor: 252 hours

Fuel 21l9.24 0,87
0il 40,32 0,16
Grease 2.52 0,01
Repoirs -- Material 118,44 0,47

Shop Exvense 57.96 0,23
Operation 252.00 1,00
Depreciation 252,00 1,00

942,48 3,74 0.019



MINING COMPANY B
Operating Coats
QOctober, 1938

Total Par Per Cu, Yd.
Month Hour (51,080.Cu. Yds.)
Shop
Shop Expense 4 403.00
Materials 1,128.52
1,531.52
Distribution: :
Tractor No. 1§ 770,00
Practor No. 2 585.12
Dragline 176.40
1,531.62

General (Wash Plant, etec.)

Supervigion 120.00 $0,002
: 120.00
§0.067

Total



MINING COMPANY B
Operating Expensge
1838

MESS
(Season of 149 days)

Supplies $3,209.20
Labor 1,206.36
Fuel 23,00
Depraciation 71.36
ﬁ4,509.92
Cogt/cubic yard 80,022
Cost/man/meal - 14 men $0,72
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MINING COMPANY B

1938

Statement of Expense

Operating Expenses:

Fuel

0il

Grease

Repairs -~ Material
Shop Expense

Operation ~ Labor

Depreciation ~ Equipment

Mess Expense

Other Exnenses:

Depletion

Miscellancous Operating Material

Miscellaneous Operating Expense
(includes taxes and insursnce)

Accounting & Engineering

Less Deferred Stripping

Total Expense

$18,005, 31
1,174,213
327,73
20,019.57
6,824,17
16,031,60
9,191,50

4,509,92

18,714,81
5,423, 21

5,342,24
_1,370,00

50

& 76,083, 93

30,880,236

106,934,19

3,393,38

$103,540.81



LINING COMPANY B

Operation Recoxd
1939

Season of 139 days

51

Cut Area Volune
No, Sa. b, Cu, Yds.
1 56,000 42,222
2 56,000 42,222
3 41,000 34,481
4 30,000 22,222
5 45,000 30, 000
6 ' 32,000 20,148
Vi 57,000 31,667
8 33,000 14,667
9 30,000 13,333
Stripping for scason 1940 15,000
Total 265,962

Cost/cubic yard stripped and mined:
Operating Expense/cubic yard $0.27
Total Expense/cuble yard 80,42

Cubie yards stripped and mined/20 hours 1,915 cu. yds.
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MINING COMPANY B
Sluicing Recoxd

1933
Cut Depth Area Sluicing Total Yards Cu, Yds./
No. Sluiced Sq. P+, Days Sluiced 20 hours

1 12 56,000 18 24,888 1,383

2 12 56,000 20 24,888 1,244

3 10 41,000 12 15,185 1,265
4 8 30,000 8 8,889 1,111

5 7 45,000 9 11,667 1,296

6 6 39,000 8 7,111 889

7 5 57,000 9 10, 556 1,173

8 4 33,000 8 4,889 815

9 4 50,000 4 4,444 1,111

94 112,517
Average yardsge sluiced/20 hours 1,195 cu., yds.

Cost/cubic yard sluiced:
Operating Expense/cubic yard $0.64
Total Expense/cubic yard $0,99
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MINING COLPANY B
Operating Costs
May, 1939

Total Psx Per Cu. Yd.
Xeonth Hour (30,498 Cu, ¥Yds.)

Tractor No, 1 — Tactor: 136 hours

Fuel 8 197.20 $1.4B
01l 9,52 0,07
Grease 24,48 0.18
Repalrs -- Materials 548,08 4,03
Shop Expense 210.80 1,55
Operation 136,00 1.00
Depreciation 122,40 0,90
1,248,48 9,18
Tractor No. 2 -~ Pactor: 416 hours
TFuel 603,20 1.45
0il 29.12 0,07
Grease 74,88 0.18
Repalrs -- Materlals 1,044,16 2.51
Shop Expense 424,32 1.02
Operation 436,00 1,00 Total two tractors:
Depreciation 374.40 0,90
2,966,08 7.13 $0.1.38
Dragline ~-~ IPactor: 252 hours
Fuel 161,88 0.64
011 %0,24 0.12
Grease 2¢52 0.01
Repalrs -- Materials 191.52 0,76
Shop Expsnse 35.28 0,14
Operation 252.00 1.00
Depreciation 252.00 1,00
924,84  3.67 0.03
Pump D-17,000 ~-~ Factor: 176 hours
Fuel 596.64  3.39
0il 7.04 0,04
Repairs 49,98 0,284
Opsration 140,80 0.80
Depreciation 158,40 0,90

952.86 5,414 0,031



MINING COMPANY B
Operating Costs

54

May, 1939
Total Per Per Cu, Yd.
Month Hour (30,498 Cu. Yds.)

Shop

Shop Expense

$ 670,40

Materials 1,833,74
2,504,14
Distribution:
Tractor No., L § 758.88
Tractor No. 2 1,468.48
Dragline 226.80
Pump 49,98
2,504,114
General (Wash Plant, ete.)
Suvervision 300,00
Labor 483,00
783,00 $0.026
Total

20.225



MINING COMPANY B
Opsrating Costs
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June, 1939
Total Por “Per Cu. Yd.
Month  Hour (53,952 Cu. ¥ds.)
Tractor No. 1 -~ Yactor: 580 hours
Tuel 4 841,00 $1.45
0il 40,60  0.07
Greass 104,40 0,18
Repairs ~~ Materials 2,337,.,40 4,03
Shop Expense 899,00 1,55
Operation 580,00 1,00
Deypreciation 522.00 0.90
5,324.,40 9.18
Tractor No, 2 -- Factor: 499 hours
Fuel 723,55 1.45
01l 534,93 0,07
Grease 838,82 0.18
Repairs ~- Materials 1,262.49 2.51
Shop Expense 508,98 1,02
Operation 499.00 1.00 Totbtal two tractors:
Depreciation 449,10 0,90
3,557.87 7,13 $0.165
Dragline -- Tactor: 595 hours
Fuel 380,16 0,64
oil 71.28 0.12
Grease 5,94 0.C1
Repairs -- Materials 451,44 0,76
Shop Expenge 83,16 0.14
Operation 594,00 1.00
Depreciation 594,00 1.00
2,179.98 3,67 0,04
Pump D-17,000 -- Kactor: 441 hours
Tuel 1,494,99  3.39
0il 17.64 0.04
Reopairs 125,24 0.284
Opseration 352,80 0.80
Depreciation 396,90 0,90
2,287,57 S.414 0.044



MTNING COMPAIYY B
Operating Costs

56

June, 1939
Total PerT Per Cu. Yd.
Month Hour (53,952 Cu. Yds,)
Shop
Shoo Expense $1,491.14
Materials 4,166.57
5,667.71
Distribution:
Tractor No. 1 §3,238,40
Tractor No., 2 1,761.47
Dragline 534,60
Pump 125,24
5,657, 71

General (Wash Plant, et0.)

Supervision 300.00
Labor 1,087.20
1,387.20

Total

$0.026

$0.275
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MINING COMPANY B
Operating Costs
July, 1939

Total Per Per Cu. Ya&.
Month Hour (71,703 Cu, Yds.)

Tractor No. 1 =- Factor: 490 hours

Tuel $ 710,50 $1.45
0il 34.30 0.C7
Grease 88,20 0,18
Repairs -~ Materials 1,974.,70 4.03

Shop Expenss 759,80 1.%H
Operation 480,00 1,00
Devreciation 441,00 0,90

4,298,220 9.18

Tractor Mo, 2 -~ Factor: 522 hours

Mel 756,90 1.45
oi1 36,54 0,07
Grease 93,96 0,18
Repairs -- Materials 1,310.22 R.51

Shop Expense 53R.44 1,02
Operation 522,00 1,00 Total two tractors:
Depreciation 469,80 0,90

3,721.86 7413 $0.115

Dragline ~- Factor: 595 hours

Fuel 380,80 0,64
01l 71.40 0,12
Grease 5,95 0,01
Repalrs -~ Materials 452,20 0,76

Shop Expense 83,30 0,14
Operation 595,00 1,00
Devreciation 595,00 1.00

2,183.65 3,67 0.020

Pump D-17,000 -~ Factor: 460 hours

Tuel 1,559.40 3,39
01l 18.40 0.04
Repairs 130,64 0,284
Operatlion 368,00 0,80
Depreciation . 414,00 90

Q.
2,490,44 5,414 0.035
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MINING COMPANY B
Opsrating Costs

July, 1939
Total Per Per Cu. Yd.
Month Hour (71,703 Cu. Yds.)
Shop
Shop Expense $1,575.24
Materials 3,867.76
5,243,00
Distribution:
Tractor No., 1  $2,734,20
Tractor No, 2 1,842,866
Dragline 535,50
Pump 130,64
5,243.00
General (Wash Plant, ete.)
Supervision 200,00
Labor 1,120.00
1,420.00 $0.020

Total $0, 200




NINING COMPANY B
Operating Costs
August, 1939

69

Totel Perx
Month Houy

Per Cu. Yd.
(49,764 Cu. Yds,)

Tractor No,.

1l -~ Pactor: 502 hours

$ 738.05 $1.45
35,63 0,07
91.62 0,18
Repairs -- Materials 2,052.,27 4.03
Shop Iixpense 788,95 1.55
Operation 508,00 .00
Depreciation 458,10 0,90
4,672.62 9,18

Tractor No. 2 ~- FPactor: 557 hours
B07.65 1l.45
38,99 0.07
100.26 0,18
Repairs -- Materlals 1,398,07 2.5l
Shop Expsense 568,14 1,02
Operation 557,00 1,00
Depreciation 501,30 0,90
3,971s41l 7,13

Dragline — Factor: 590 hours

377,60 0,64
70,80 0,12
5,90 0.01
Repairs -- Materials 443,40 0.76
Shop Expense 82.60 0,14
Operation 590,00 1.00
Devreciation 590,00 1,00
2,165.30 3.67

Pump D-17,000 ~- Factor: 420 hours

Operation
Depreciation

1,423.80 3,39
16,80 0,04
119.28 0.284
336,00 0,80
378,00 0.90

2,073,868 DB.414

Total two tractors:

$0.174

0,044

0,046



MINING COMPANY B
Operating Costs
August, 1939
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Total Per Per Cu., Y4.
Month Hour (49,764 Cu, Yds.)
Shop
Shop Expense $1,439.69
Iaterials 4,017.02
5,456,71
Distribution:
Tractor No., 1  $2,840.22
Tractor No., 2 1,966,21
Dragline 831,00
Pump _ 119,28
5,456.71
General (Wash Plant, etc.)
Supervision 300,00
Labor 1,152,00
1,452,00 $0.029

Total

0,293

;




NINIWG COMPANY B
Operating Costs
Septemver, 1939
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Total  Per Per Cu. Yd.
Month Hour (51,163 Cu._Yads.)
Traccor No., 1 -~ Factor: 582 hours
Fuel & 843,90 $1.45
0il 40,74 0,07
Grease 104,76 0.18
Repairs -~ Materials 2,345.46  4.03
Shop Expense 902.10 1.55
Operation 582,00 1.00
Depreciation 6523.80 0,90
5,342.76 9,18
Tractor No. 7 -- Factor: 562 hours
el 814.90 1.45
0il 39,384 0,07
Grease 101,16 0.18
Repairs -- Materials 1,410,62 2,51
Shop Expense 573.24 1,02
Operation 562,00 1,00 Total two tractors:
Depreciation 505,80 0,90
4,007,06 7.13 $0.183
Dragline -- Factor: 616 hours .
Fuel 394.24 0,64
0il 73,92 0,12
Grease 6416 0.0l
Repairs -~ Materials 468.16 0.76
Shop Expense 86,24 0,14
Operation 616,00 1.00
Depreciation 616,00 1,00
2,260,72  3.67 0,044
Pump D-17,000 -~ Factor: 450 hours
Fuel 1,525.50 3.39
0il 18,00 0,04
Repairs 127,80 0,284
Operation 360,00 0.80
Devreciation 405,00 0.90
2,436.30 5,414 0.048



MINING COMPANY B
Operating Costs
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September, 1939
Total Par Per Cu, Yd.
Month Houxr (51,163 Cu. Yds.)
Shop
Shop Expense %$1,561,58
Materials 4,358,04
5,913.62
Distribution:
Tractor No. 1  $3,247,56
Tractor No. 2 1,983.86
Draglline 554, 40
Pump 127.80
5,913.62
General (Wash Plant, etc.)
Supervision 300,00
Labor 1,080,00
1,380,00 $0.027
Total $0.302




MINITNG COMPANY B
Operating Costs
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October, 1939
Total Per Per Cu., Yds.
Month  Hour (8,888 Cu. Yas,)
Tractor o, 1 —-- Factor: 40 hours
Tuel $ 58.00 $1.45
011 2.80 0,07
Grease 7.20 0.18
Revpalrs -- Material 161,20 4,03
Shop Expenss 82,00 1,55
Operation 40,00 1,00
Depreclation 36.00 0.90
267,20 3.18
Tractor No. 2 -~ Factor: 40 hours
Tuel 58,00 1,45
01l 2.80 0,07
Grease 7.20 0.18
Repairs ~-~ Materials 100,40 2,51
Shop Expense 40,80 1,02
Opsration 40,00 1,00 Total two traciors:
Depreciation 36,00 0,90
285.20 7.13 $0.073
Dragline == Factor: 80 hours
Tuel 5120 0.84
01l 9,60 0.12
Grease 580 0;01
Repairs -~ Materialg 60.80 0,76
Shon Expense 11.20 0,34
Opsration 80,00 1.00
Depreciation 80,00 1,00
293,60 3,67 0,033
Pump D-~17,000 -~ Pactor: 60 hours
Fuel 203,40 3,39
011 2.40 0,04
Repeirs 17.04 0.284
Operation 48,00 0,80
Devreciation 54,00 0,90
324,84 5,414 0,037



MINING COMPANY B
Operating Costs
October, 1939
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Total Per Per Cu. 4.
Month Hour (8,888 Cu. Yas,)
Shop
Shop Expense $114,00
Materials 339, 44
453 444
Distribuition:
Tractor No. 1  $223.20
Tractoxr No, 2 141,20
Dragline 72,00
Punp 17,04
453,44
General (Wash Plant, etc.)
Supervision 150,00
Labor 144,00
294,00 $0,033

Total

$0.176



MINING COMPANY B
Operating Expense
1939

MESS
Season of 139 days

Supplies $3,096,53
Labor 1,195.25
Fuel 25.60
Depreciation 71,36
4,388, 74
Coat/Cubic Yerd £0.017

Cost/man/meal - 15 men $0.73

65



MINING COMPANY B

Statement of Expense

1939

Operating Exoense

Fuel

01l

Grease

Repairs -~ Materials
Shop Expense

Operation - Labor

Depreciation

Mess Expense

Other Exvenses

Depletion

Mlscellaneous Operating Supplies

Miscellaneous Operating Expense
(texes, insurance, auto,etc.)

Accounting & Engineering

Add 1938 deferrsd stripping
Legs 1939 deferred stripping

Total Ezpense

$15,701.86
752.83
915,21
18,576,587
6,652.,05
15,981.80
8,973,00

4,388,74

23,670.62
5,637.48

6,426,24
1,250.00

66

$71,942.06

36,984, 54

3,393,38
1,085,15

108, 926, 40

2,308.23

$111,234,63
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Mining Company C

The gravel worked by Company C 1s 80 compact that it must be
loogenad berore the dragline bucket can dig it. This is accomplished
by ar Isaacson three-tooth scarifier,

It has been the custom in the past to loosen the gravel with
the scarifier snd themn bdulldoze the loode material to the dragline,
but now an effort is belng made to have the dragline dig the loose
naterial without prevlious bﬁlldozing. Taking short cuts, the dragline
starts digging on the right limit as far out as possible while still
within reach of the hopper., This not only estaﬁlishes_the‘drain, but
allows the rooks to be dumpsd on the bare bedrock of the last cut.
The dragline then works itself around to the left limit side of the
trestle, while the bulldozer follows to clean the bedrock. The last
dragline setup ig right on the bedrock. Thus, the tractors need only
push up the extreme limits and the corners of the-pit; vhile the tall-
ings and the rocks can be pushed ahead ms a Till for the trestle,.
Thusg, when the cut is completed, the fill 1s approximately six feet
high, and the trestle can be immediately moved to the new setup.

The trestle is bullt of fabricated steel without any housing,
and rests on skids. It consists of a hopper and sixty feet of sluilce
boxes 34 inches wlde.

The sluicing water is caught in a settling pond and rsturned
to the trestle by a 10 x 14 AC pump which has a rating of 4,000

gallons ver ainute at an eighty foot head. The pump i3 direct-
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connected to a PJD 80 poﬁer unit. The rsturn pipe 1lins follows the
left 1imit to the trestle.
One tractor is kept continuously busy stacking taillings,
Equipnent on the propsrty includes an RD 7 Caterpillar tractor
and a TD 40 International tractor, both of which are eqﬁipped with
Isaacson bulldozers. The P & H dragline, vhich is driven by a

D~11,000 Caterpillar power unit, hasg a bucket of one yard capacity.



HINITNG COMPAITY C
Operating ZIxpense
1938
(Seagon of 98 days)
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Total Per Per Cu. Yd.
Season Four (76,111 Cu, Yds,)
Tractor No. 1 -- TFactor: 1,130 hours
Fuel $ 474,60 $0.42
0il 101,70 0.09
Grease 22,60 0,02
Repairs - Material 2,870,20 2.54
Shop Expense 768,40 0.68
Operation 1,130,000 1,00
Depreciation 1,130.00 1.00
6,487.50 5.75
Tractor No., 2 =- Tactor: 686 hours
Fuel 802,62 1,17
0il 75,46  0.11
CGrease 48,02 0,07
Repairs ~ Material 1,305,40 1,90
Shop Expense 102.90 0.15
Operation 686,00 1.00 Total two tractors:
Depreciation 583,10 0,85
5,601,50 5.25 $0.,133
Dragline —— Factor: 1,065 hours
Fuel. 873.30 0.82
0il 127.80 0,12
Greass 10,65 0,01
Repairs - Material 3,109.80 2,92
Shop Expense 191,70 0.18
Operation 1,065,00 1,00
Depreciatvion 988,50 0,90
6,385,785 5,95 0,083
Pump -~ Factor: 636 hours
el 1,373.76 2.16
0il 69,96 0,11
Repeirs - Material 19,08 0,03
Shop Expense 6,36 0.01
Crereticn gne.ec 0,80
Devreciation 795.00 1,25 0.036
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MINING COMPANY C
Operating Expense
1938
(Season of 98 days)

Tobal Per Per Cu. ¥d,
Season Hour (76,111 Cu. Yds,)

General (Wash Plant, etc.)

Labor $1,865,34
Supervision 998,00
2,863,34 $0.038

Mess

Contracted for season at
$2,08/man/day. Season
98 days for 12 men

Cost/man/meal - $0.694 2,446,08 C.032
Total :4?]"30. 322
Cubic Yards Sluiced 36,111
Cubic Yards Stripped 40,000
Total Yards Moved 76,111
Operating Expenge/cubic yard moved $0.322
Operating Expense/cubic yard sluiced  $0.68
Total Expense/cubic yard moved $0.346
Total Expense/cublc yard sluiced 80,729
Cubic Yards Moved/20 hours 776

Cubie Yards Sluiced/20 hours 369



MINING COMPANY C
Statement of Expenss

1538
Overating Expense
Fuel $3,524,28
01l 374,92
Grease 81,27
Repailrs - Material 7,302,48
Shop Expense 1,069.36
Operation - Labor 6,253.14
Depreciation 3,466,60
Mess Expense 2,446,08
Other Exvenses
Depletion 1,083,33
Miscellanesous Opsrating Expense 582,50
Miscellaneous Operating Material 139,20

Total Expense

72

$24,518,13

1,805,03

$26,323.16



MINING COLPANY C
Operating Expense
1939
(Season of 141 days)
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Total Psr Per Cu. Yd.
Season Hour (151,000 Cu. Yds,)
Tractor No. 1 -- Factor: 728 hours
Fuel $ 327.60 $0.45
0il 65,52 0,09
Greage l4.56 0,02
Repairs -~ Material 2,082,08 2.86
Shop Txpense 713,44 0,98
Operation 728,00 1.00
Deprasiation 728,00 1,00
4,659.20 6,40
Tractor No., 2 =~ PFacior: 2,430 hours
Fuel 2,600,10 1,07
011 145.80 0,06
Grease 72,90 0,03
Repairs -- Material 4,884,30 2,01
Shop ¥xpense 364,50 0.15
Operation 2,430,00 1,00 Total two tractors:
Depreciation 2,065.50 0.85
12,563,110 5,17 $0.112
Dragline —- Factor: 2,230 hours
Fuel 1,761,70 0,79
0il 312,20 0,14
Groase 22,30 0.01
Repairs ~~ Material 5,084,40 2,28
. Shop Txpense 468,30 0,21
Operation 2,230,00 1,00
Depreclation 2,007,000 0,90
11,835.90 5,33 0.073
Pump ~-~ Yactor: 1,543 hours
Fuel 3,178,58 2,06
041 216,02 0.14
Revairs -- Materlal 555,48 0,36
Shoov Exoense 293,17 0.19
Operation 1,234.,40 0,80
Depreciation 1,018.38 0,66
6,496,038 4,21 0,042



HINING COMPANY C
Operating Expense
1939
(Season of 141 days)
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Total Per Per Cu, Yd.
Season Hour (151,000 Cu, Y¥ds.)
General (Vash Plant, etc.)
Supervislon $1,410,00
Laboxr 5,640,00
7,050, 00 $0,047
Mess (Season of 141 daya)
Supplies ' 5,207.,07
Labor 896,00
Fuel 32,60
Depreciation 50,00
6,185,687 0.041
iless cost/man/meal = $0,72
Total 50,821
Cuble Yards Stripped 65,000
Cubic Yards Sluiced 86,000
Total Yards Moved 151,000
Operating Expense/cublc yard moved $0.323
Operating Expense/cuble yard sluiced $0,578
Total Expense/cubic yard moved $0,343
Total Expense/cubic yard sluiced $0.602
Cubic Yards Moved/20 hours 1,070

Cubie Yards Sluiced/20 hours

619



MINING COMPANY C
Statement of Ixpense

1939
Operalting Expanse
Tuel $ 7,867,98
0il 739,54
Grease 109.76
Repalrs -~ Materials 12,606.26
Shop Ixpensse 1,8389,41
Operation - Labox 13,672,40
Depreciation 5,818.88
Mags Expense 6,185.687
Other Expenses
Depletion 2,580,00
Miscellaneous Opexabting Material 132,40
Miscellaneous Operating Expense 249,30

Total Expernss

$48,833.90

2,961,70

$51,801,60

75
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Comparative Table I*

Stripping & Sluicing

(Totel Cu. Yds. Moved) Sluicing Only Mess
Tot.Exp./ Cost Cost
No. Cu.Yds./ Cu. Yd. No. Cu.Yds./ Tot.Exp./ Cu.¥d. Man
Cu. Yds. 20 Hrs. (dollars) Cu.Yds. 20 Hrs. Cu.Yd. Total Meal
1938 12,202 8L.3 1.163 12,022 8L.3 1.163 0.14L7 0.59
Compaxny
A 19%9 15,470 104.5  0.966 15,L70  10L.5  0.965 0,128  0.64
l; I,
Company 1938 209,512 1,508.0 0.90 179,821 1,165 0.4 0.022 0.72
B 19%9 265,942 1,915 0.L:20 112,517 1,195 0.59 0.017 0.73
1938 76,111 776 0.346 36,111 249 0.729 0.032  0.69L
Compexny
¢ 1939 151,000 1,070 0.3L3 86,000 619 0.602 0.0l 0.72

*All costs arse total expensea.

94



Comparative Table II

Opereting Expense/bu. Yd, for Various Units

Total Cu. Yds. Moved Sluicing
Trector Dragline Pumping Wash Plant
Company 1938 043l 0.072 0.;03
A
1939 0.362 0.051 04325
Company 1938 0.170 0.043 0.089 0.0L5
B 1939 0.1 0.0%37 0.096 0.060
1938 0.13%53 0.08% 0.077 0.080
Company
¢ 1939 0.112 0.079 0.076 0.082

dids
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Viater Duty

No ecalculation has been made of the duty of water used in the
operation of these three mining companies, The reason for this is
that there are so mény influencing factors to be taken into consider-
ation that it would be almost impossible to obtain a figure that would
be applicable.

Capacities vary over wide limits mainly because of the fine
material which is still held in suspension after the water has passed
through the settling pond and entered the pump. ‘Lhis material not
only adds to the sgpecific gravity of the water but results in a loss
of efficienocy through increased clearances which are caused by ax-
cesslve wear on the impeller. The power unit for the pump rung at a
governed speed and with eny increasse in the pump clearances less water
viill be delivered to the washing plaﬁt. Thus, after a few hours, or
a few days, the pump will not deliver i%s rated load. As nd measure-
ments of the water were taken at the washing plant it is not Xmovm
Just how fast this wear takes place, but it igs much faster than some
operators realize. Twice during the season of 1932 it was necessary
to build up the impeller of the large pump at Company B.

At the mine of Company 4, the vater from Vthe pump vias supplemented
with water from the neighboring creeks; but since sore of them flow
only when it rainsg, the amount of water available for mining fluctuates
aceoxrdingly.

Companies B and C have another factor which enters into a cal~

culation of this kind: thet is, the dragline may not be running at
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ful capacity at all times, The amount of gravel available for the
dragline varies greatly with its compacted condition and the number of
boulders, as well as the distance through which the tractor has to
pugh it.

These are only the more obvious factors. They could be analyzed
by systematvic study but there was not sufficient time to do justice

to that psrt of the problem,
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