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Drninagetni the Cripple Cresk

District.”™
BY D. W, BRUNTON.f
A study of existing conditions, of rec-
ords, and of reports made from time to
time, shows that the water in this district
is “groond water”; f. e, water that is
stored in the rock, replenished from the
surface and not by springs from beneath.
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way into the rocks and what i3 “run-off.”

A recent heavy shower nearly boaried
the end of the Cripple Creek drainage tun-
nel with an immense mass of gravel and
bonlders, and in locating a tunnel in either
of these cafions particular pains should be
takeen to keep the portal and tunnel buoild-
ings at a sufficient height ahove the stream
to prevent amy possible damage or inter-
rupticn from fAoods.
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When the natural ‘water level i3 lowered
(either by pumping or tunnel draimage)
the flow toward (he pumps of tannel takes
place through every available opéning, and
even theeugh the rocks themselves, When
the depth of drainage below the natoral
water-level is increased, the available
draimage arca 1z proportionately enlarpged:
the velocity of the flow is also increased
in direct proportion to the head; in other
wards, the preater the pressure the greater
the flow.

The annaal precipitation {as shown by
records kept by Mr. Vietor G. Hills) is
from I35 to I8 in., but there is nothing to
indicate what percentage of this finds its

A re rtﬂpm{m:eﬂ for 8 commities ap-
podnted by Crlpple Creek mine owners,

tMining englneer, Denver, Colo,

Woater now Pumped from bhie Districi—
This is shown as follows:
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Quantity pumped, Jan. 17, 1903 (report
of V. G. Hille}: Isabelfa LTee, 5o gal;
Vindicator, 480 gal.; Gold Kiing: 140 gal.;
El Paso, Goo gal,; Strong, zoo gal.; Strat-
ton's Independence, 300 gal; Gold Cain,
750 gzl : Saint Patricle, 3o gal.; total, 2250
gallons per minute.

At that date the water level on the west-
ern partion of the district was about 9,028
ft. elevation ; this was maintained until the
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Cripple Creek drainage tunnel cut the
water courses on Nov. =22, 1903, since
which time the water level has pradaaliy
fallen off 137 feet

Permeability of the Rocks—The pro-
ductive area 12 roughly coincident with the
core of eruptive rocks occupying the vent
of the old crater and the distance to which
the fissuring extends into the surrounding
granite, The eruptive rocks (excepting
some phonolite and basalt) are extretnely
porous. There are also open fissures along
dikes, i veins, and often directly through
the country rock ; these fissures are known
among miners a3 “walter courses.” They
have, in common with the vein system, a
general north-and south direction, but vary
somewhit, so that the drainage of any one
section will affect the entire area.

At present, the greup of mines on the
eastern and southern sides of the district
(inchading the Vindicator, Golden Crcle,
Gold Coin, Strong and Stratton’s Inde-
pendence) are but little affected by the
drainage which hag been going on in the
ceptral and western portion since the
watcr-bearing fissures were ecut by the
Cripple Cresk drainage tunnel. The fact
that thev do not connect at the present
water level is no certain indication that
they would not at greater depth, 25 the
plug of eruptive rocks filling the crater
of the volcano probably narrows as depth
is gained. A drainage tunnel passing
throngh the granite #im into the most
highly fissured eruptives, in time would
probably drain the entire distriet.

This opittion g shared by Messis, Mudd
and Lindgren in their respective reports.

[t is generally conceded that the granite
rign - surpounding the walcanic aréa Garres
little water, and that the water which is
being handled by the pumps and by the
Cripple Creek drainage tunnel is drawe
almost entirely from the eruptive oocks
Spme idea of the immenze amount of
water carried in these rocks may be gath=
ered from the fact that the removal of
4175 gal. per minute is lowering the water
level im the eentral and western portion
of this underground basin at the rate of
only 4 ft-per month,

Aniowit of Water Removed lo Lower
Water Level One Fool—Since the com=
pletion of the Cripple Creels drainags tun=
nel, A, C. Jaguith has kept a record nok
only of the amount of water flowing from
the tunnel, but alse of the raté of reces
sion of the water m the printipal shafs
In the lztter part of 1003 the amount of
water necessary to lower the water level
ome vertical foot was 25 a4 o000 gal. TS
amount rtaised steadily 25 the drainags
area mcreazed, until Sept., 1904, when &
reached 58100000 gal for one verbeal
foot dramned:; since then the relation of
discharge to drainage has remained prass
tically constant.

Comparative Costs of Pumping and
Tunneling Schemes—Any attemps 0
drain the entire district even by the: most
modern  centralized pumping statios
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would: prove a complele failure,. as the
expense entailed would be prohibitive,

Mr. Jaguith has calculated that to drain
the dizgtrict to a depth of 730 ft. below the
Cripple Creck drainage tunnel by pumnp-
ing would enst 6.6 times as-much as by
tunneling. Even if the cost of the two
gystems were the same, the tunnel would
be preferable as it womld take care of
itself without any expense.

Most Desivable Cowrse for Tunmal—
The most effective way to tap the preatest
number of fissures in the least distznce
would be to run a tunnel in an east and
west ditection: to afford the esorlisst te-
lief to all portions of the district, it should
run throogh the center, whnch practically
means’ that it should cross the eruptrore
ares from the EI Pazo to the Vindicator.
1 believe that it wouold not be nccessary
to crosscut the entire district in order to
drain it; although the combined advan-
tages of drainage, ventilation and pros-
pecting wonld justify such an expendi-
tiure. Another advantage of tunneling

TENN KL WEST OF SHAFT
g Copstructisg
over pumping, even where both can be
cffected at egual costs, i3 the freedom
from brealdowns and stoppapes, either by
accident or design as often happens dur-
ing strikes,

Hisiory of Tunncls in the Dishrict—
Four tunnels have already been driven:
the Blue Belle, Ophelia, Standard and El
Pazo, These tunnels were run in the grder
naried, each, respectively, at . a eonsider-
able distance below the preceding. As each
successive tunnel struck the water bearing
figsures it immeadiately dramed the tun-
nel above it; at present, only the El Paso
is discharging water. The clevation of
tunnel portals and the amount of water

cut by each are shown herswith.

Flow,
Gal. par Min,
H0-300
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Efficiency of Tunnel Drainage—The
effect on the water levels (deseribed in
the report of Mr, Mudd, and in the re-
port of Victar G. Hills to the Portland
Mining Company, Jan. I0, 1003} was al-

Elevatlon,
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most immediately felt in the mine work-
itlge over an immense area; it szeems
probable that the mines on the ‘extreme
south and east, whose water level was
apparently unaffected, must have derived
considerable benefit by the lowering of the
water level to the north and west of
them | each of these mines i3 now pHiTp-
ing miuch lezz water than before the
Crigple Creek drainage tunnel tapped the
distriet; in some instances, as at the Port-
land and Independence, the putips hawve
been entirely stopped.

Difference of Coszt of Ming in Wel
and Dvy Grognad —The expense of pimp-
ing i3 by mo means the only measure of
the mncreased cost of muning o wet
grouind. When drifts, winzes and raizes
are driven where the minerz can work in
comfort, wearing ordinary clothing, they
can do at least 33% more work than
when weighed down with rubber coats
and boota, In addition to this, with
Cripple Creel: ores, the foss in “fines” is
certainly inuch less in dey than in wet

TUXNEL WEAT OF SHA T
Alver Cuanphetlon
mining.  Deep-level deainage would show
a diffcremnce of at least 20% in favor of
dry against wet mining,

Depth ot which Dratnoge Tunnel should
e Driven—Four drainage tunnels have
already been driven, each in a measure
parallel with the othar, but idéas change
with conditioms. Thusg the El FPaso tun-
nel was driven ze4 ft below the Standard,
but it did not reach itz maximom fow

until May 1, Igog; yel another tunnel is:

already required. Commercial considera-
tions demand that the propozed tunnal
shall be run at sufficient depth to obyiate
abzolutely the necessaity of ever having
te drive another.

On the other hand, it iz well known that
all rocks (especially velcanic ones) uzu-
ally soften somewhat in depth; and that
under the ever-increasing pressure of su-
perincumbent rocks, as depth is gained,
there is also 3 tendency for thz fissures
tay martow. Considering the thickness of
the mineralization zone, and the compara-
tive shallowness of the present workings
(granting a steady decrzaze of fissuring

B1g

and mineralization with depth), complete
extinction i3 further off than the pessi-
mists wotld have us believe; the com-
mercizl limit is apt to be reached before
the geological limit.

Within reasonable limits, the greater
the depth at which the water-bearing
rocks can be tapped, the more rapidly and
thoroughly will the eruptives be drained
to the outer edge of the rim.. No harm
would be done if the district should be
drained below some of the smaller veins,
as it seems probable that some of the
more highly mineralized fizsures will con-
timie heyond a depth at which it will be
commercially profitable to drive a tunmnel,

Comporizon of Twnnel Sites—The dif-
ferent ravines to the south and west of
the district afford excellent tuonel sites.
At its junction with Four Mile, Wilson
creck i3 lower than Cripple creek; but at
the level at which it would be desirable
to ruon @ drainage tunnel, the shortest
polites to the productive area from any
given elevation are found in Cripple creek

Lo Il:l'u :
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TURNEL BEAST OF SHEAFT

cafion. Messrs. Daviz and Byler made a
survey down Wilson cresk to an excellent
site at an elevation of 8,100 ft,; the length
of a tunnel by the route from the portal
te the Gold Coin shaft would be 17,000
ft.; and to the igmeous rock, where it
would begin drzinage, 20500 ft. The
same result can be accomplished in Crip-
ple cresk with 4 tunnel o000 fi shorter,
MMoreover, any tunnel from Wilson creek
would have the disadvantage of passing
under Straub mountain at 1,200 to 1,500
it below the surface, thereby prohibiting
the use of intermediate shafts and ncees-
sitating driving from the portal only. The
length of time required would effectual-
Iy prohibit the Wilzon ereelc route.
Excellent tunnel locations are found in
Cripple cresk cafion; just helow Cape
Horn, at Gatch- Park, and below Window
Rock, the conditions afford good places
for operations. In companson with the
magnitude of the work, the cost of grad-
ing near the mouth of the tannel scarcely
needs to be taken into consideration ) the
necesgary buildings canm be erected on
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posts, and the ground flled up with waste
to the tunnel level in a short time.

Only a few small springs show in Crip-
ple Creelk cafion; this indicates that no
water of any consequence need be ex-
pected in driving the proposed twnnel
Thiz conclusion is alse confirmed by the
Bir Twenty tunnel, which has been driven
into the mountain below Sentinel Rock
for a distance of 1,300 fi, withoot fGnding
any water.

From each of the above-mentioned sites
the tummel wounld pass through coarse-
grained granite for the entire distance to
the Black Belle water courses; no better
material for driving in than this could be
gselected. The Cripple Creek drammage tun-
el is now Hooded riearly to the roof by
an accumulation of débris near its mouth;
carefol inspection of the Bip Twenty tun-
nel (modentical rock) showed few dridl
holes and “‘guns,” vet the rock stood the
entire 1300 ft. without a single stick of
timber

The grade of Cripple cresk increases
constderably as ot descends towatd O
creek; conseqaently deep-level tunnels will
gain more depth per it. of length than
shallow omes. Again, as the new tunnel
will be driven under the old one for over 3
mile, in which distance no additional
drainage depth 3= gained, it follows that
thiz mile of practically dead work forms a
atialler proportion of the total length in
the lomg deep-tumnels than in the shorger,
shallawer ones: and that the deésper we
drive the proposed tumnel, the less will
be the cost per vertical foot of ground
drained

A comparison of the three sites selected,
the cost of driving, and the length of time
requited to complete the tunnel to the
eruptive rocks, are given herewith: dlso-a
synopsis of the principal figures,

Estimoted Cost of Driving Tunnel from
Balow Capy Horn, Elevation 5160 fi, fo
Main HWaler-Course—Dhstances: Paortal
to Bl Paso shait, 1=840 it ; portal to Black
Belle water-course, 13,840 ft.; portal to
tunnel shaft, 82840 ft.; depth below portal
of Cripple Creek dramage tunnel, 630 ft.;
depth of tunnel shaft, 650 feet,

Costs:

!ah_u,!:t sump and station, T
1be':-q| hurlt wirkines, 5 .;I'IIPII.'..:llS'E'r!'I
"-Ill,u.l'l: waorkings, 6 650 [0 at §25 por (L,
Bhaft workings to Blacl Belis, 1680 T

b e con T 260
Brnd, tlll.“.ﬁl_nﬂ m:.l] -:Iﬁ[lr@ﬂn,l:.lou af

machinery., . e e MR e B 1 &, B0

Tot&L s ivivminnminiiiwnive srranrnsnier e - ouad N0

Time regaired: Shaft, sump and sta-
fion, 216 dava: tunnel workings from shaft,
234 days; tunnel workings to Black Belle,
156 days: total 1.g7 vears, or 716 days.

The depth gained under Cripple Creel
drainage tonnel is 605 1E : the cost per ver-
tical ft. of depth drained is §0=8.

Time Reguived to Drive Tunnel from
Gaotch Fork, Elevation Sozo fr, to Main

Water-Couwrse—Distances: Tunnel portal
to El Paso shaft, 4550 ft.; El Paso shaft
portal to
10,570 At depth of tummel

to miain water-courss, T,000 £t ;
tunnel shaft,
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shaft, oo ft.; elevation of portal, 8020 ft,
r 733 ft. below portal of Cripple Creck
drainage timnel. Time required to sink
tunnel shaft with sump and station (allow-
ing a-daily rate in shaft of 354 ft.), 267 days.

While this wes being done, the heading
irom the portal would have been in opera-
tionn 261 days, and (at an average rate of
10 ft, per day) would have bean driven
2610 it This would leave a gap between
the portal heading and the bottom of the
shaft of 7o80 ft., which (by combined
attack from the tunnel shaft and the portal
headimg) cowld be driven through in 308
davs. During this 308 days, the heading
from the tunnel shaft to the eastward
would have advanced z.080 ft., thus reach-
mg & pomt Looo fi. from main water-
conrse, when connection 15 made lietween
the portal and shaft workings. This 1,000
it. would be driven in oo days, making
the time requred for efective drainage
to begin, as follows: Sinking tunnel shadfr,
sump and cotting stafion, 261 davs: mak-
mg connection between shaft and portal
headings, 308 davs; connecting tunnel-
shaft workings with main water-course,
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Time HReguired—Tunnel shaft, sump
and station, 307 days; connection between
portal heading and shaft workings, 451
days; tunnel shaft workings 1o main
water-course, o0 days; total, 018 days, or
25 vears. The depth gained by Cripple
Creck drainage tunnel, Togo ft. Cost per
foot of depth drained, $4068,

Rate of Driving—In the preceding esti-
males, it has been assumed that the hin-
nel shaft conld be sunk at a rate of 3%2
ft, per day, and that an average daily rate
of progress of 10 ft could be mamtained
in the headings by employing skilled tun-
nel men and 334 to 4-inch air drills. This
15 better than was made in the Cripple
Creek dreinage tunnel, but that was a
simall tunnel, driven by miners nsing 334-
m.mr dreills. In Europe, in the Artlberg
and the Simplon tunnels, 15 or 18 ft. per
day haz been maintained over a period of
vears. Even in this country, drifts have
often been driven in granite at a rate of
=60 it per month. In two lonmg tunnels
recently completed in California, rates
considerably over 1o it were maintained
during the entire progress of the work

DETAILE OF FROPOSED TUNNELS.
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Cost of work :

Hinkipg shaftand sunig
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The d{'plh gﬂ.umd vrcnilll bc =AD ft : the
cost per vertical ft drained, $581.

Should it be necesary (in order to obtain
drainage of the eastern part of the: dis-
trict) to drive across to the Vindicator
ghaft (11640 ft.), this could be done in
r.164 days {32 years) at $e2g per fi., or
Ssg1.000. This shoold not be all charged
to drainage, as the crosscut would be of
value both for prospecting and ventilation,

Coct of Deiping  Tunngl from  Delow
Hiandow Rock (Elevaiion roto FL) g
Black  Belle. Water-Course—Insiances—
Partal to El Paso shaft, 17,000 ft.¢ portal
to Black Belle, 18,200 ft.; portal to tunnel
shaft, 12060 ft.; depth below portal of
Cripple Creel deaivage tunnel, 1,130 it
depth of tunnel shaft, 1,140 feet.

Tunosl shafl, !,um{:- and AtALION. e o aee BOOUHD
Tonnel frdim poria toghaftworkings, § 1'=H1

TE &f 30 par i1, . TH KD
Tunnel, shaft ]n-cn't-m.rl ..EI (0 :.L u': £25 pﬁ'[‘ Il:- 220,500
Tunnelshaft workings o Black Eelle, 1,04

Tt mt JAL60 par TE. % 1 L
Rond, buildings A tleprl-ula.tinn of

mach'ﬂu-ﬂr}r,..., e tEk P et e cvn SR
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conditions were favorable} from 300 to
427 . per menth was easily maintained,
To do this, however, special pains
must be taken with wentilation, transpor-
tation and dramage — three all-important
hranches. .

Expediting the Mork.—The early com-
pietion of the new drainage tunnsl iz
urgent. In the portal and shaft headimg
toward the west (where no water is ex-
pected until after connection shall have
been made) mucking trom the face will
be easier and goicker if the ties are laid
in the bottom of the tunnel (instead of
abave the water prade, whers they will
have to be placed before the water fis-
sures are opened up).  After connection
15 made between the portal headmg and
shaft workings, the plant at the tunmel
shaft will provide wventilation for the
heading to the east, and thus permmt the
pipe between the shaft and portal to be
removed and 1sed again elsewhare. If
thiz pipe is removed hefore the track is
raized it is evident that this portion of
the tunnel need nod he over g ft. in height,
instead of 10 ft, as will be necessary
where the wventilating pipe must be used
after the ties have been placed above the
water level.

No great speed in tunneling can be ob-
tained without the active co-operation of
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the workmen; to thiz end (a8 men can-
not be expected to perform extra labor
without extra compensation) some means
of interesting them in rapid driving muost
be adopted. The most successful plan et
adepted for this purpose 15 what i3 lenown
a8 “the bonus system,” in which all grades
of emplovees are paid the standard wages
of 1the district, plus a certain amount for
each foot above two hundred deiven dur-
ing the month, If this figure 15 placed at
$6 per ft, and if 10 men are employed on
each shift in each heading, the bonus
paid each man ever and above his daily
wage, 1f 300 It were made per month,
woild be Hzo; and $g0 if 00 ft were
driven during the month. This system
has given excellent satisfacbon to hoth
emplovers and -employees where it has
been adopted; at the zame time the speed
rate 13 raised from 33 to 30T, without
increasing the cost per runming foot
driven.

Size of Tunnel —On coarze blocky gran-
ite, such #= the tunnel will encounter,
the maximum rate of speed cannot be
reached in an opening less than ¥ f in
diameter; thiz establishes the width once
and for abl, But dramage below the
tracks, and room for ventlabing pipe,
workmen and tunnel cars above i, will
increase the tunnel height to 1o it. While
it is possible, by puttng in sidings, fo
remove the waste on a single track, it is
more expeditions and cheaper in the end
to use double track throaghout

Considering the hardnezs of the rock
and the purpose for which the tunmel is
being driven, a section [ike that shown
(Fig. 2) would probably be cheapest and
hest,

The Tunuel Shafi—It iz not expected
that much water will he encountersd in
the tunnel shzit and the headings driven
from it, but it would be tinwise to sink a
shaft 1,140 ft. deep withont making pro-
vision for pumping. The headings will be
driven in both directions from the bottom
of the shaft; at the most rapid rate, the
waste hoisted would not exceed 200 tons
in 24 hours. This eould readily be
hoisted in a single compartment and leave
abundant time for handling men and ma-
terials. The pumping compariment should
be 4 by 5 ft to give tufficient room for
cteam, water, compressed air and venhila-
ting pipes, and for a ladder way. Timbers
nead not be over B4t by 8 in, and should
be placed 4 ft apart, center to center;
lagging will not be necessary, except in a
few places; it will be better to have the
timbers blocked securely against the walls
and the lagging placed between the tim-
hers as shown in Fig. 1.

Grode—Ar times the tunnel will carry
from 10,000 to 13,000 gal. per min.; it is
evident that the water-way must not only
Bave a large cross-zection, but consider-
ahle grade. A grade of 1 foot in 300 i3

recommended,
Hanlage.—Tour methods of tramming
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are I ocommon use undergroend, vz By
men, mnules, electric and air locomotives.
For distances over 1,000 fi., man power is
too  expensive.  For  temporary work
{znch as drainage tunnel driving) miules
are usually employed. In the present in-
stapce, the section adopted renders thesr
use impossible withoot planking the en-
tire width of the tunnel, both between and
otitside the tracks

Electric motors furnish the cheapest
and most efficent method of anderground
haulage; but where transportation iz to
be discontinned immediately after the
tunnel i3 completed, it scarcely  seccms
worth while t6 go to the expenss of
bonrding the rails and putting in an tnder-
ground trolley wire; moreover the water,
at and near the contact, would rerider in-
sulation difficalt.

On the other hind air locomotives
woild furnish excellent haulage, the emnly
ohjection heing the cost of the locomo-
tives and the high-pressure air-cotipres-
aprs necessary to charpe them.

Ot the whole, it woeuld probably be
cheaper to plank the tunnel and dze mules,
which in spite of their many disadvantages,
possess ane point of undounbied superiority
over locomotives, viz. s they can step across
the tracks at the headmgs, thereby avoid-
ing the necessity of maintaining switches
neat the face.

Power Plant—The water flowmng from
the Cripple Creek drainage tonnel coufd
easily be wtilized to operate an electric
power plant; for this purpose the El Paso
Company hag already surveved a ditch and
takoen out water rights at 2 point below the
propased Gatch Park tunnel, Tf ome of
the other sites mentioned should he se-
lected, suitable locations for a ditch and
pipe line could be obtained. By locating the
inlet to the ditch below the poing selecied
for the new tunnel, the water now Howitg
from the Cripple Creck drainage tunnel
conild be deflected inta il After the com-
pletion af the drainage tunmel, the power
would wndesbtedly find a ready sale
the district.

[Feytitation—Thiz problem, ope of the
most important adjuncts to rapid tunmel
work, has long since been completely
eolved.  No diffieolty need be expected
from failure to clear the tunnel of smoke
within & few ininutes after sach round of
ghints is fired, Small single openings (like
mine drifts and dramage tunmoels, which,
from- the mature of the case, ncoessitate
the use of small ventilating pipes either
a3 an inlet or outlet) cannct be stccess-
fully wentilated with a fan blower, as the
friction-lead increases, and the volume of
air deliversd diminishes; with the length of
pipe. Workings of this kind should al-
ways be ventilated by a force blower, in
which eaze the volume of air delivered or
removed remains the same no matter what
the mcrease 1n the length of the ventilating
pipe may be; the only difference being that
the power tequired to operate the blower

2z1

mereases with the distance, As power
forms but a small item in the cost of ven-
tilatitig, this inerease is immaterial, while
the results gained by this system are every-
thing that can be desired. In the Cowen-
hoven tunnel, two miles from the face, by
this system the air was kept altnost as pure
as at the surface

In remeoving foul air from a tunned
with a ventilating pipe, it is evident that
either the pipe or the tunnel may be used
as the inlet. Where speed i the first
consideration, the use of the tunne! for
the ocwtlet, driving fresh air through the
pipe over the drill men, iz the most effi-
cient. Where heavy charges of powder
are #sed, and much poisonous pas is fm-
prisoned in the muck and released as it is
shoveled inko the cars, a stream of fresh
air bowing into the heading protects the
workmen from its bad effects; but where
this system is tised there is always o heavy
hank of smoke moving slowly out af the
tunnel for soeme hours after the shots
have bean fired, through which the tram-
mers must pass.

Conclusions—Assuming the cost per
vertical foot of ground deamed as the
same for each of the tunrels heretofare
consideted, if & balance is struck between
the desirability of a  deep-level tonnel
twith it long life and certainty of drain-
age for all portions of the district) and
the necessities of many of the mines now
working at or near the water lovel it
wolld result in the choice of the tummel
from Gatch Park (elevation, Boso {81,
However, when we consider that the tin-
nel from Window Rock would give zn
additional 330 it greater depth at an ad-
ditional cost of $ooo0 {or omly $a228
per additional vertical foot of ground
drained), it will be seen that this is an
advantage too great to he foregome, amd
should lead unhesitatingly to the selection
of the deep-level tunnel,

If the funds of the association, and the
urgency of some of the mines, will not
permit the selection of a tunmel site at
elevation 7600 ff, then a chofoe must he
made which will meet the conditions im-
poed: in which case, either the tunnel
from elevation 8op20 ff, or that from ele-
vition 8,160 ft., will fulfl all requirements
for tany years to come. In making the
selection, it must not be forgotten that
provision must be made for the future as
well as for the present: the deeper the
tnonel iz driven, the less will be the cost
per yertical foot of ground drained
throughout the entire district.

In respect to tonmage, Parral is one of
the largest ore producing distticts of
Mexico, if not the largest.  Three of itz
important mining companics are controlled
in New York and Philadelphia, The
United States Mining Co. is 2 Philadelphis
comcern, while the Parral Corporation and
the COuebredillas Mining Co. have their
offices in New York,




