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Cost of Initial Mining Excavations.

A lerge part of the early development work on most
mining properties consists of surface excavations, such as
open cuts, trenches, shallow shafts, and short tunnels. OFf
this work the greater proportion may be classed as the
annual labor performed on unpatented claims. This assess~-
ment work entails the expenditure of large sums each year
throughout the mining regions of the West. The unit cost of
this work, of course, varies greatly under the peculiar con-
ditions applicable to particular locaslities. There is,
however, & much greater difference in the cost of mining
work in separated ftegions as depth is reached.

During the last five years in the HNorthwest, in
inspecting about $750,000 worth of surface prospect work,

I have taken advantage of many opportunities to collect
authentic cost dats along this line. The figures given in
thig article are all for hand work. In the specific cases
to which references are made, an average efficiency of the
labor was obtained. With a higher efficiency, undoubtedly
much lower costs could be shown in some cases.

The performance of assessment work is not teaken

seriously by a great many people, particulsrly when the owner
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does the work himself, not with a view to the real develop-
ment of the ground, but merely to hold it. In such cases
it is only natural to expect that the amount of work will
be stinted. Men usually apportion to themselves higher
wages than they could obtain elsewhere, and in addition
work very short hours. Where ownérs hire the work done,
no matter for what purpose the ground is held, they aim to
get full value for the money expended.

There is a sort of tradition among meny miners
and claim owners that all assessment work is worth $10 per
foot, and that the United States Government will allow that
valuation for the work when passing on claims for patent.
This is not the case, however, as the law pertaining tc the
statutory expenditure on & claim is very specific as to the
value of the work required, and no mention is made of feet
or yardage. When g full $100 has not been expended as snnual
labor on an unpatented claim, it is subjeet to adverse loca-
tion, no matter how many feet of work have been done. Ac-
cordingly, it behooves every owner of unpstented mining
property to acquaint himself with the reasonable value of wbrk
performed upon his claims, so fhat he mey be in a position
to protect himself from a charge of sbandonment for failure

to do the requisite amount of assessment work.



Quite often among non-mining claim owners, or even
among some mining men, there is a2 misconception of the actual
cost of surface mining work. A miner, on completing work on
a2 mining claim, will generally repért so many feet of tunnel
run, or of shaft sunk, for a certsin amount of money expended.
To 2 man who has no way of knowing the cost of surface work,
this reported cost may sound reasonable, but not to a men of
experience in this line. As an instance: a miner, who had
been hired by a claim owner to do the snnual labor, reported
a 10 ft. shaft sunk for the $100. The owner, who remembered
reading mining companies' reports of shafts which cost from
$40 to $150 per foot, considered he was receiving his money's
worth; while, as & matter of fact, the miner should in this
case have sunk four 10 ft. shafts for the $100.

Throughout the country great numbers of unpetented
mining celaims which show promise, and in which the owners
have faith, are held by business and professionsl men who,
in having the annual assessment work performed, want every
dollar to count in the way of developing the ground. Usually
men are employed on a daily wage basis to do this work, nearly
always unsupervised. It is difficult to get full returns for
the money thus paid for unsupervised labor, but a great many
claim owners insist on getting fair returns and take steps

to insure good results by making it clear to the miners that



they are not going on a picnic, and checking up the work as
often as possible.

There is no doubt but that ordinarily greater ef-
ficiency cen be obtained from men working under direct super-
vigion, as in & city trench, than working without it in some
remote place. This does not, however, necéssarily mean that
the unit of a large operation carried on by fully supervised
labor can be conducted more cheaply than can the small job
verformed by unsupervised workmen. This is attributable to
the absence of all overhead =nd depreciation charges on
small jobs, such as large contractors have to carry. Quite
often where only & few men are working there is no overhead
expense whatever to charge agsinst the cost of the work.

Another thing to keep in mind is the correct number
of men to be put on a job to get the best results. In this
respect there are other things to consider besides the plac-
ing of the men with a view of working to the best advantage.
A case has been directed to my attention where two men were
sent out to a camp in the hills to do the annual labor on
two lode claims. After the completion of the work on the
first elaim, a third man was sent out to help finish the job.
In checking up the results, it was found that more work was
done for the $100 on the first claim than on the second,
under identical working conditions. The mystery was finslly
solved when it occeurred to the owner that "slough" is a

three-handed game.



Increased cost of work naturally results where
higher wages are paid amd the working day is shorter, but
the resulting increase is seldom as much as the price per
hour per man would appear to indicate. Men working oh an
8-hour day will generally do a greater amount of work per
hour then those working on & 10-hour day. It was noticed
in places underground that when an 8-hour, instead of a
10-hour, schedule was put into effect, vpractically the same
amount of work wes accomplished in the shorter shift.

Better work may be expected, other conditions being
equal, from miners in a $4 camp than from those in a $3 one.
The mines peyirng the higher weges naturslly have a larger
number of men from which to choose their workers. As a rule,
high priced men are more efficient than those receiving
smaller wages. As an example: on & rush job miners at $3.25
per 8-hour day were put to work tc help finish an excavation
on which & Greek section cerew were working at $1.75 per
10-hour day. The cost per cubic yard of the work done by
the miners was a little less than that done by the section
erew, This is, of course, aﬁ exceptional case, and allowance
must be mede for cost per hour of labor.

Places-@ére surface excavations are made are gen-
erally in the outskirts of the main districts, or in places
remote from centers of population, where it is necessary for
the men either to go some distance to work or live at a camp.

Generally, the more efficient men are not obtainable to do



this work at the standard scale of wages for the locality.
Usually such jobs are relatively short, and have other ob-
vious disadvantages, to offset which it is often customary
to pay $.25 or $.50 per shift more than the standard scale.

It sometimesroccurs, though seldom, that a shaft
or tunnel may be started at the surface where the rock is un-
altered and may be as difficult to excavate as at depth.
Ordinarily, the work is in rock affected by weathering and
decomposition. In most mining distriets, the sedimentary
rocks are shattered and softer at the surface. The igneous
rocks also have the same tendency toward disintegration,
particularly in the vicinity of veins. Exposed rock is very
seldom as hard as that found at depth.

The simplest forms of development work are open
cuts and trenches. Later, when the location of the lead is
determined, shafts may be sunk, or, if the contour of the
ground is favorable, tunnels run.

In computing costs, open cuts and trenches are cal-
culated on a cubic yardage basis, and shafts and tunnels by
the linear foot, due allowance being made for the size of
the eross sections. A good method of arriving at the cost
of prospect shafts is to figure the first 7 feet as an open
cut on & yardage basis, and from there down as a shaft at
so much per foot in depth. Material can be readily thrown

with a shovel from a depth of 7 feet. To do so from a



greater depth increases the cost per cubic yard, and, where

a windlass is to be installed in any event, it is not economy.
It is common practice in city trenches, and to some extent

in shafts where no greater depth is desired, to throw material
from s distance of 8 or 9 feet below the surface. Shafts are
often sunk to a depth of 15 feet or more without installing

8 windlass, the material excavated being thrown to the sur-
face by means of benches. The broken rock is thrown from the
bottom to a bench and from there to the surfsace.

The cost ver cubic yard of open cuts varies from
$.50 to several dollars; prospect tunnels from $2.50 to $30
per foot; and prospect shafts from $4 to $40 per foot, de-
pending upon the varying conditions. The cross sections of
such tunnels and shafts are generally 4 x 6 feet.

listerial removed in making excavations is classi-
fied as follows:

Earth or overburden, ineluding clay, loam, sand
and gravel;

Loose rock, ineluding shale, decomposed rock, boulders
and detached masses less than 3 cubic feet, and all
other masses of roek that can be loosened with a

pick, although blasting may be resorted to in order

to expedite the work;

Solid roeck, including rock found in place in ledges and
masses, or boulders measuring more than 3 cubic feet,
which can only be moved by blasting.
At Butte, with miners' wages $3.50 per 8-hour
shift, the cost of open cut work averages sasbout $1.00 per

cubic yard. The formstion is a quartz monzonite, locally



known as the Butte granite. This rock, with the excevrtion
of unaltered boulders and an occasional ledge of solid granite
which outecrops, decomposes at the surface and to quite a depth
in the proximity of veins. The boulders are mainly at the
surface, but are frequently found below and in veins at depth.
There is almost an entire absence of any anguiaf«slide over-
burden. At points where the granite is well disintegrated,
the cost of open cut work will be less than $1.00 per cubic
yard. On the other hand, where boulders are encountered and
in ledges of s0lid granite, the cost will be considerably
higher., Excavations in this district are nearly always
started in the decomposed granite. There is not much object
in starting them in hard roek, 2s no vein outcrops are found
in the unaltered portions. The sltered granite near the
surface is mostly picking ground, and little blasting is
required in open worke.

The cost of short tunnels from the surface at
Butte runs from $3.00 to $8.00 per foot, except some work
on the main range in hard aplite which costs over $10.00
per foot. In the majority of cases involving decomposed
grenite, the cost is between $4.00 and $5.00 per foot.
This includes cutting the timber, if standing on the claim
or nearby, and placing it in the tunnel, but not its pur-
chase price or the expense of bringing it from s distance.
Generally, where the rock is soft enough to require timber-

ing, the greater ease with which it is broken will compensate



for the extra labor of cutting timber and putting in sets.
Where the tunnels run into sviling grouzd and into hard
boulders, the cost will, of course, be increased. These
figures do not refer to tunnels of large eross section in
the solid granite in the deep mines.

The cost per foot of sinking prospect shafts in
the Butte granite depends on the amount of decomposition of
the rock, and on the depth of the shaft. Prospect shafts
are generglly about 4 ft. wide and 6 ft. long, as this mekes
a convenient sized excavation in which one man may work. The
average cost of a 4 x 6 shaft 15 ft. deep is about §5.00 per
foot below a depth of 7 feet, the upper 7 feet being figured
on a yardage basis. The cost increases with depth. A 4 x 6
shaft 10 feet deep is generally considered by the United
States Minersal Surveyors and others at Butte as costing $£25,
This is generally a fair valuation, but in some cases it is
8 little high.

Patent work smounting to {25,000 done under the
supervision of two men on about fifty scattered lode claims,
ranging from four to six miles from Butte, showed a cost of
$.80 to $1.25 per cubic yard for open cut work, and an aver-
age of $5.00 per foot for tunnels. The work done on a single
claim of this number foér an expenditure of $500 aggregated
113 cubie yards of open cuts and a partly timbered tunnel

2 x6 x 84 ft. long. The cost of the tumnel, by allowing



$1.00 per cubic yard for the open work, was §4.60 per linear
foot. The work on 2ll of the clasims consisted of open cuts
and tunnels, with a few shafts. The deepest shaft was 55 ft.
deep, and the others were comparatively shallow. The cost
of the deepest shaft to a depth of 47 ft. was $370, or nearly
$8.00 per foot, and to the depth of 55 ft. $470, making the
last 8 feet cost $12.50 per foot. This shaft was sunk on at
vein on a 45° incline, and was ceribbed with an inside measure-
ment of 3 x 5 feet. The broken rock was hoisted by a hand
windlass in a bucket sliding up on guides. In this case, the
construction of the Windlasé and frame and other extra work
made up for the smaller cost of the first 7 feet. The forma-
tion was more or less decomposed Butte granite, and required
blasting. From the last part of the shaft some water had to
be bailed. It is considered that 55 feet is Jjust about the
limit for economical sinking with & hand windlass.

Another shaft 4 x 6, 156 ft. deep, cost $48. This
smounted to $1.00 per cubic yard for the first 7 feet, end
a2 little over $5.00 ver foot for the remainder.

Tables "A" to "PF" inclusive are cost records of
development work performed on individual mining cleims in
the Butte Distriet three to six miles from Butte. Wages

$3.50 for eight hours.
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’ The cost to the city of Butte of excavating the
material in sewer trenches within the granite area amounted
to $2.16 per cubic yard. The trenches were 2 feet wide and
averaged 9 feet deep. All the work was done by contractors.
Wages for ditch diggers are $4.00 per 8 hours, this being
the minimum price for all laborers on city work, and is $.50
per day more than is normally psaid to miners. This rate of
wage has been fixed by ordinance of the city government., City
contractors in Butte have to contend with numerous labor
union regulations. The higher cost per yard of this work
than for open cut mining is due to the labor situation, the
greater depth and small width of the trenches, and the larger
proportion of solid granite, consisting of boulders and
ledges included in the softer material which has to be moved.

A 300 ft. tunnel run from the surface in a hard,
compact grenite cliff at the head of Rattlesnake Creek in
Beaverhead County, Montesna, cost $28.00 per foot.

Several hundred feet of prospect tunnels on the
Porphyry Dyke in the Remini District, Montana, were run by
contract for $3.00 per foot.

Prospect tunnels in the soft porphyry in the Low-
lends Distriet, Montana, cost from $2.00 to $5.00 per foot.

Tunnels in the soft schist in the Crevasse Mining

Distriet, Montana, cost from $4.00 to $5.00 per foot.

—1%s



In the Coeur d'Alene Mining District there are very
few outecrops, and the swface on the mountainsides is gener-
ally covered with soil and angular wash to a depth of 2 to 8
or 10 feet. Under the overburden, the formation in place
nearly always is broken and shattered toc an appreciable depth,
but very seldom over 15 feet or 20 feet. The formetion is
a series of sedimentary rocks which are, on the whole, easily
eroded and weathered. Thefe are a few hard strata, such as
the copper beds in the Revette quartzite, which resist
weathering, and are as hard at the surface as at depth, but
these comprise only a very small part of the whole series.
Miners' wages are normally $3.50 for 8 hours. The cost of
surface cuts here is found to be a little higher than at Butte,
averaging about $1.20 per cubic yard for the material removed.
Individual cuﬁs cost from $.75 per cubic yard when in wash,
to $2.00 per cubic yard when in the harder rock. The average
cost of a series of cuts up to 7_feet in depth on flat sur-
faces and with 12 ft. faces on side hills, was $1.20 per
cubic yard. In classifying the material, most of the rock
in place in open cut work would come under the head of
loose rock. The average rock in the Coeur d'Alene is much
softer than the so0lid grenite at Butte, but harder than the

altered granite.
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The cost of prospect tunnels in the Coeur d'Alenes
ranges from $3.50 to $10.00 per foot, according to the hard-
ness of the rock, with an average of about $§6.00. The con-
tract price of a tunnel in the shale above Pottsville, Idaho,
from 400 to 500 feet from the portal, was $4.50 per foot.
The total cost to the contractor, however, was $3.50 per
foot. Surface prospect tunnels run by one of the mining
companies in hard qusrtzite at Burke, Idaho, cost $10.00
per foot.

Tables "G" to "M" inclusive are cost records of
development work performed on mining claims in the Coeur

d'Alene District. Wages #3.50 for eight hours.
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Shaft 4 x 10 x 10 deep, 4+ in overburden and % in
shely quertzite. Cost $27.00. Contents 14.8 cu. yds. Unit
cost §1.82 per cu. yd. for total of shaft, or $2.70 per lin.
fte. By figuring first 7 feet containing 10.4 cu. yds. at
$1.35 per cu. yd., the last 3 feet would cost $4.32 per lin.
ft.

Shaft 6 x 10 x 10 deep, & in overburden and £ in
quartzite. GCost $50. Contents 22.2 cu. yds. Unit cost $5.00
per lin., ft., or $2.25 per cu. yd. By figuring first 7 feet
containing 15.6 cu. yds. at $2.00 per cu. yd., the last 3 ft.
would cost $6.27 per lin. ft.

Shaft 6 x 10 x 10 deep, &+ in overburden and % in
shaly quartzite. Cost $40. Contents 22.2 cu. yds. Unit
gogt $4.00 per lin. ft., or $1.81 per cu. yd. By figuring
the first 7 feet containing 15.6 cu. yds. at $1.35 per cu. yd.,

the last 3 feet would cost $6.31 per lin. ft.

A1l of the work above Larson, Idaho, in the

Revette formation.
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Annual assessment work on five lime placer claims
twelve miles from the railroad on Pend Oreille River, in
Washington, showed an average cost of $3.23 per cubic yard
of rock removed. WVages $3.50 for 9 hours. The formation
was tough, compact limestone and dolomite, with an entire
absence of all surface weathering and overburden., The cuts
were made in the bluffs above the river.

The following table "N" is a record of this work.



n N"

Clsim: Cost : cu. yds. : cost per eu. yd.

1 : 8100 : S 8o

2 % 160 : g0 3.33
3 g 100 é o 3.85
4 E 100 g #1065 3.85
b i hevy Teae 2.63

Average cost $3.23 per cu. yd.

The work was performed in the middle of winter in
severe weather.

The cost of supplies was from $4.15 to $10.00 of
every $100.00 expended. All supplies were brought in by
pack train, and cost of transportation was charged agesinst
the job.

The men were boarded in a camp nearby at a cost
of $.96 to $1.04 per day ver man and $1.00 per day was de-
ducted from the workmen's wages to cover this expense.

Wages $3.50 for nine hours.



Development work in open cuts on lime placer
elaims at Metaline Falls, Washington, in solid limestone,
cost from $2.50 to $4.10 per cubic yard. Wages $3.50
for 9 hours.

Table "O" is e record of this work.
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The cost per cubie yard of open cuts on 2 vein in
disintegrated andesite on the north half of the Colville
Indian Reservation, Washington, was $.94 per cubic yard. The
cuts averaged 34 feet long, with 15 feet faces. Wages $3.50
for 9 hours.

The contract price for execavating solid rock in
trenches 3 x 9 feet deep in the city of Spoksne, Washington,
was $4.75 per cubie yard. This rock is & basalt of extreme
toughness, and requires an excessive amount of drilling and
blasting. The contract price for the same work in open cuts
in street work was from $.90 to $1.25 per cubic yard. The
cost to the ecity for removing gravel in the same size trenches
was $.90 to $1.00 per cubic yard. Wages are $3.00 for 8
hours, for ecity work. The contractors figure 20% of the cost
consists of overhead charges, interest and depreciation, and
6% tax for workmen's compensation.

Open cuts made at Bingham, Utah, in weathered lime-
stone and quartzite and slide rock, under my direction, cost
$.80 per cubie yard. Prospect tunnels in the same formation
cost $4.,00 to $6.00 per foot. Iliners' wages were $3.25 for

8 hours. Table "P" is a record of some of this wo rk.
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Hand placer work is cheaper, on the whole, than
the same kind of work on lode claims, which is to be expected
from the nature of the material which is hsndled in esch
case. The formation of placers consists of stream gravel,
sand, or clay, with an occasional boulder, and in some cases
cemented strata. Hand placer excavating is straight pick
and shovel work, except where boulders are encountered. In
hand sinking on many placer properties, the amount of water
which has to be bailed or pumped out is the greatest factor
in determining the cost, and often the quantity of water
prevents sinking entirely. In meny places cemented strata
are entirely absent, and what boulders are found are near
bedrock and need not be moved in prospect work.

By considering how much gravel a man cen handle
per shift, and his daily wage, it would be possible theoret-
ically to arrive at the cost of most placer excavations.
Byrne, on page 202 of his Inspector's Hand Book, gives the

average amount of material a man cen loosen per hour with a

pick as:
Clay or cemented gravel i1 yard
Loam or loose gravel 2 to 3 yards
Sand : 4 to 6 yards.

On the same page he gives the average quantity a

man can shovel per hour with a 1limit to the cast of 6 feet

verticelly and 12 feet horizontally, as:

W



Rock 1 yard
Clay or heavy soils 1.7 yards
Loose earth or sand 2 yards.

By teking Byrne's figures of 2% yards per hour for
loosening gravel, and of 1.7 yards per hour for shoveling,

a man, in an 8-hour shift, could excavate a trifle over 8
cubic yards of material. By allowing, for miners, $3.50 for
8 hours, the cost per yard would be $.44. This agrees
fairly well with other authorities, such as Gillette and
Trautwine.

On placers, the cost of open work or trenchés up
to 7 feet deep, with little or no water, varies from .40 to
$1.00 per cubic yard, depending upon the nature of the ma-
terial and the price of labor. Timbered prospect tunnels in
gravel cost generally from $4.00 to $6.00 ber linear foot.
The cost of a 10 foot shaft, with little or no water, is
generally taken as being $10. Frozen gravel is not taken
into consideration.

In one of the placer camps in central Idaho a
shift's work of 10 hours per man consisted of shoveling a
block of ground 4 feet deep, 6 feet wide and 12 feet long
into sluice boxes. This is equal to 10.7 cu. yds. of gravel,
or 1.07 cu. yds. per hour per man. The boxes were set on
top of the ground and the gravel thrown up into them.

Table "Q" shows some cost records obtained on a

placer in Western Montana.

S



*sInoy g JI0F 00°¥{ sadsm

*1F *ulr xod gg°'y¢ JurTLUUNG FO 380D 93BI0AY

*p£ *mno xod gF°¢ Jaxom uedo Fo 3809 93BJIOAY

33 TID Hmﬂomﬁmm.pm *uTy .. 08 m 00°00% w 33 ‘ULT HﬁmeOH H@Nmmxmww Touung
1948 I3 2T fdonum _MHW b o 0. Be* W 00°6 W *BA ¢nd o.mmm deoap mMmMmbm youaI]
TeABI3 ,3 ‘yonuw _mm R S W 00° TL W *pA °mo o.mmw deop «M«waw Youaaig
ToaBI3 AefksTo &g ‘yonm & W R m 00° 13 m *pL *no o.bmm deop mﬁ«ﬁomm ny %
3TTS PUB 3JTID H@Homﬁmm W@ W ul I8t W 00°T1T W *pL£°no b.ﬁmm 8 0B8] wxmﬂwﬁw o :
Toasad §T ‘yonuw .mam i owm B w 00°9 w *pd *no o.mﬁw deap mxﬁmmmm 00
Te4BIZ B¢ ‘jonw _mm w W B9 W 00°¢T W *pL °mno m.ONW doop %mNmmem 1ny
Te4ABIZ ¢ ‘Xonu .mw @ Ho.m 29 m 00°L m *p£ °mno ﬁ.HHW deep mNoaMmm 31FBUS
SXepINOQq puB TOABII Hamw 2w muge m 00°9 m *pL emo 8L m deop bxbxﬁm 3 FBus
ToaBIZ &g ‘Ionuw _mam d 4 s m 515 R W *PL 400 L% m deap wxbxﬁw 138UY
TeaBIZ 2g ‘yonuw .mam w Py w B w 00°9 w *pd °mo @.mﬁw guot bHN¢Nmm o
T9ABI3 ,T ‘onuw _mm *pf*no zed ¢g° @m 00" L mm *pL *no n.Hmm SuoT m¢M¢MmM ny
TBTI9} BN M 1809 3TUN M 180D m S3U83U0YH m SUO TSULUWT( M SUOT 1
: : : 2 1 =BABOX

»—.@Lu



In sinking a shaft to test the gravel during the
examination of a gold placer clsim in central Montana, I
carefully timed the work.

The cross section of the shaft was 4 x 6% feet,
so that with each foot in depth one cubiec yard of material
was removed.

I personally did the excavating, with the assist-
ance of one man, under conditions as near as possible to those
existing in actual mining operations with unsupervised labor.

Table "R" is a record of the time taken for each
foot of excavation.

"R"

: :Number: Equivalent @
Depth: Time :o0f men:time one man: Material

B-1 :1? min.: 2 : 24 minutes :50il and clay.

; 54 " ; " " n

e 397 & : 2 :

B i e ot ipavd pleking ravel

B e s r v n "

4-5 2(40 " ; 2) ; :Hard picking gravel and boulders.
sfd0 7 ¢ 1} 2120 " :Water bailed from 4%'to 5'.

Below & depth of 2 feet, except when 1lifting out
boulders, only one man worked at a time, each one taking turns

with the pick and shovel, while the time of both is included

in ecalculating the costs.

While my sssistant worked alone in the shaft, I

panned samples of gravel.

o loior



Bedrock was reached at a depth of 5 feet. From a
depth of 3 to 5 feet boulders were removed up to 200 pounds
in weight. Time equal to 30 minutes by one man was consumed
in hoisting boulders and bailing water between 4 sand 5 feet
from the surface.

" T"

Cost of excavating ::Cost of excavating shaft,
test shaft. ::Hard picking from surface.
::From 0-2 ft. calculated.
:Cost per:Average cost ::Cost per:Average cost
Pepth: cu.yd. :per eu.yd. of:: eun.yd., :per cu.yd. of

:hole to depth:: thole to depth.
i $.20 : $.20 §§ $,40 ¢ ¢,40
e L 2 Jbd - o LR % .45
& . .35 EQ .60 g .50
B AR ve E .55
e s 109 : B0 L e : .65
éalculateé §§ Caiculated
5-6 " s 110 ¢ «65 e 1,10 : +70
TR S e .80

Table "T" is a computation of the cost of each yard
and of the average cost of the shaft at each foot in depth.
Wages were taken at $4.00 for 8 hours, or $.50 per hour.

The figures for the depths of 6 and 7 feet are
taken from Curve "S". In the second part of Table npr the
figures are for hard picking gravel from the surface. The

costs for a depth from O-1 and from 1-2 feet are calculated

-3 -
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from the costs at depths 2-3 and 3-4,

Curve "S" is platted from information in Teble "T".
In extending the curve from 4, allowasnce was mede for the
extra cost in removing the material at the depth of 5 feet.

Trenches in city streets, particularly in a moun-
tainous country, are quite often in material similar to that
found on placers. Costs are generally kept fairly close on
this work, and can be used as a basis of comparison for
placer work in similar materisal.

At Missoula, Montana, it costs the kiissoula Light
& Water Company an average of $.36 per cubic yard to do the
excavating for city water trenches 2 x 6 feet deep. The
work is done by day labor, with wages at $3.00 for 8 hours.
The material moved is almost entirely wash gravel, with an
occasional hardpan.

In the winter it costs this company an average of
$.81 per cubic yard to remove frozen gravel in trenching to
the water mains. The excavations for this purposgyg x 5+ x
20 feet long. It costs sbout $1.25 per cubic yard to make
excavations 2 x 5% x 4 feet long to the water mains in iso-
lated parts of the town. These figures do not take into
account overhesd charges, or include the cost of the wood
used in thawing the gravel. By taking into account all ox-
penses that could be charged against the work, the total

cost would probably be 20% higher.

=A8=




The Great Falls Water Company, at Grest Falls,
Montana, in excavating for city water pipes; moved 89% earth,
5% solid rock and 6% loose rock at an average cost of $.34
per cubic yard. Wages were $2.25 for 10 hours.

S. Lefevre, in his article in the february 1915
bulletin of the American Institute of Mining Engineers, gives
the cost of surface excavations at Mineville, N. Y., in hard-
pan and boulders, as $.80 to $1.00 per cubic yard. Weges for
this kind of work are sbout $2.00 for 10 hours.

Well diggers sink 5 x 5 feet wells up to 30 feet
in depth on the lissoula Flat, at lMiissoula, liontana, on con-
tract, at $1.50 per foot including placing, but not cost, of
timber. Below 30 feet the cost increases. The‘Flat is an
0ld river bottom, and consists mostly of river gravel.

With labor at $3.00 for 8 hours, it costs sbout .45
per cubic yard to remove overburden with a pick and shovel
and wheelbarrow, with & limit of 100 feet to the hsul, in ex-
cavating for the foundations of concentrators and other build-
ings on side hills. Removing rock by hand under the same
conditions will cost about $1.25 to $2.00 per cubic yard.
Every 100 feet extra in the hawl will increase the cost a few
cents per cubie yard; There are so many conditions to be

considered in meking excavations of this kind that these

costs are only approximate.
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