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44D UGNGRESS, } SENATE. {E‘x;_llﬂc.v
2d Session. Ko, 15,

LETTER

FHOM

THE SECRETARY OF WAR,

TRANEMITTING

The report of the commission to eramine and report upon the Sutro Tunnel,
in Nevada,

Jawvany 8 1872 —Referrod to the Comnittes on Mines and Mining and ordeced to
Toe prantad,

WaAR DEPARTMENT,
Junsary 6, 1872,
The Secretary of War has the honor to submit to the United States
Hepate and Honse of Representatives the report of the commission
appointed by the President, under act of Congress approved April 4,
1871, to examine and report upon the Satro Tunnel, in Nevada.
WM, W, BELKNAP,
- Beeretary of War,

OFFICE OF THE CHIEF OF ENGINEERS,
Waskingtoi, D. €., Janwary 4, 1872,

S 1 I transmit herewith the réport and aceompunying papers of the
commission appointed noder the anthority of the act of Congress
approved April 4, 1871, * fo exawine and report vpon the Sutro Tunnel,
in the State of Nevada, authorized to be constructed by an act of Con-
gress approved July 20, 1866, with special reference to the importance,
tensibility, cost, and time required to construct the same ; the value of
the bullion extracted from mines ob the Comstock lode ; fheir present
and probable future prodoetion ; also, the geological and practical value
of said tounel a3 an exploring work, and its general bearing upon our
mining and other national interests in ascertaining the practicability of
de%; wining.”

e report presents the views of the commission brietly and clearly.

Under the head of importance of the tunnel, the commission is of the
opinion that the tunnel is not a necessity for ventilation or draina 3
but that any scheme which promizes increased economy in working the
mines and rentlerin% valnable the vast amount of now worthless low-

rade ores in the Uomstock lode, becomes of natignal importance.
%’h&ther the Sufro Tannel project folfills this condition of economy
depends, in the opinion of the commission, upon the practicability of
seenring a sufficient water-power from the Carson River, at all seasons,
for the reduction of the_ores, and npon the efficacy of the methods
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employed in Germany and other countries in Eorope for the concentra-
tion of ores.  On the first point the comnission has no doubt, Ou the
second it has not been able to obtain the desired information,

O the feasibility of the tumnel, the opinion of the commission is in favor
of 1.Imi entire feasibility of the project, so far as its construetion is con-
verned.

The cost of the tunnel, the branch and all the shafts, is estimated ag
F4,418,320 50 in gold.

The time of completion is estimated at three and one-half years, which
may be redneed to two and one-third years, if machinery be judicions] ¥
employed.

The value of the bullion extracted from the mines of the Comstoek lode,
according to the information the commision was able to eather, is
FL25, 0,000,

The present annual production the commission place at 13,004,000,

As regards the probable future yield, the commission says :

Noolwim cun be made toanything fke wecuracr, exeept in the fow insianes in
whiel ore-lodies are now developed,  The eownission basal v atated its helief in
the Tole being whit 18 Known as a tene fissnre-vein, ar as continning downwand mdeti-
mitely iwthe ernst of the eartl ;. but whether the vein will continue to Be ore-beaving can-
nob b predicted with any degree of certainty. 1t is n mutter of opinimi, 1o be Tasod,
hawever, apon probabilities amd the actoal resalts experiencerd in duep wining iy ether
pares of the world,  These, in the judgment of the commisston, fvor th iinliug of ore
town to the Towest depths that can be reaclusd @ and that (his epivion is shared Ty
most of the mining sothoritiog seems to be shewn by their coptlued dowrewanl
seqaroh,

The report concludes with the opinion that, as an exploring work for
deep mining, the Sutro Tnnvel may justly claim favorable consideration,

The information to be obtained from an examination by a commission
of the methods followed in the mines of Gernany and Englamd, appears
to be of sneh importanee us to recommend itself to the favorable con
sideration of Congress.

Very respectiully, your obedient servant, )
AL A ODUMPHREYH,
Brigadier General and Chicf of Engineers,
The Hon. the SECRETARY oF WAR.

REPORT OF THE SUTRO TUNNEL COMMISSION.

OrFIcr SUiRo TrxNEL COMMISSION,
Neaww York, December 1, 1871,

GENERAL: L have the houor to forward herewith the report of the
Sutro Tunnel commission, and in separate packages, the following :

Package containing maps, plans, and drawings, marked from 1 to 11,
inclusive. )

Package containing estimate, cirenlar letter, reports of superintend-
ents of mining eompanies, &c., marked from A to L, inclusive,

The special information ‘asked for by Mr. Sutro was received in time
to be used in making the report; but the paupers which he was requested
to farnish, inasmuch as the opponents of the project had been invited
to do the same, has not come to hand. It may be expected daiiy, and
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when received will ba forwarded with request that it be added to the
papers accompanying the report. Tk
Very respectnlly, your obedient servant, L
H. G. WRIGHT,
Lieutenant Colonel of Engineers, Brevet Major General,
Serior Officer of Commission,
Brigadier General A, A, HUMPIIREYS,
Chief of Engineers, UUnited Stales Army,

Washingion, D, €.

Orrick Surko TuyNeL CoMMIRSION,
New York, November 30, 1871,

GENERAL: The eommission appointed ander the authority of the act
of Congress approved April 4, 1871, *to examine and report npon the
Satro Tonnel in the State of Nevada,” having completed the duoties
assigned to it under said act, has the honor to snbmit the following
Teport :

e members of the commission met in this ecity, in parsoaoee of
vour instrnctions, on the 9th of Jane, and after organizing and waking
. the necessary prelimingry arrangements, incloding a visit to, and exami-
nation of the Hoosae Tunnel in Massachnsetts, proceeded to Nevada,
arriving at Virginia City on the 20th of that month, and st once entered
upon the doties with wiich they were chavged. From that date to the
Tth of Augnst the commission was constantly oveupied with its inves-
tigations, during which period it examined pretty thoroughly the mines
on the Comstock and other lodes in the vieinity, the country in the
neighborhood within a general radins of fifteen miles, with & view Lo
aseertnining its topographical amd geological character, and conferred
with the minivg anthorities, miners, and others interested in the great
and almost zole indnstrial interest of that seetion of Nevoda.

Every facility was afforded the eommission by the mining authorities
anil the people gencrally ; the desire seeming to be on all hands o give
the opportunity for a fnll and complete investigation of a snlject in
which the entive commnnity wins so deeply interested.  To the superin-
tendents of the various mines the commission is especially indebted for
the large mass of information afforded by thewm, both verbally and in
writing, in relation to the mines nuder theircontrol,  The latter portion
will be fonund in their reports in the appendix, made in response to the
interrogatories of the commission, a eopy of which iz ulso appended.
To those papers frequent reference will be made in the conrse of this
report.  Mr. Butro, the projector of the tunnel, was also present daring
most of the time the commission was in Nevada, and was always ready
to afford information, and, from his familiarity with the subject, to sug-
west rendy means for obtaining information from other sonrecs.

The dutics of the commission, as preseribed by the law nnder which
it was appointed, were, “to examine and report upon the Sutro Tunnel,
in the State of Nevada, anthorized to be constructed by an act of Con-
gress approved Joly 23, 1866, with special reference to the importanee,
feasihility, cost, and time required to construet the same; the vaine of
the bullion extracted from the mines on the Comstock lode ; their present
and probable future produetion ; also, the geological and practicai value
of said tunopel as an exploring work, and its geseral bearing npou our



4 SUTRO TUNNEL.

wmining and other national interests in aseertaining the practicability of
deep wining”

To the above points the investigations of the commission, although
naturally embracing a wide range, were particularly directed, and to
them this report will be strietly confined, treating of them in the order
in which they are given lu the act above quoted.

IMPORTANCE OF THE TUNNEL.

Tn treating of the fmportanee of this work, it seems proper to give
brief general deseription of the Comstock lode, rvelerring for an aceount
of its gaological character to that part of the report which treats of the
¢ gealogienl and practical value of said tunuel as an exploring work.”

The term fode i applied to “uny regular vein, whether metallic or
pot, but commonly to & metallie vein,” and will in this report be con-
sidered as applying to that fissure in Nevada which traverses Virgivin
City and Gold Hill, and is generally known as {he “ Comstock.”  This
fissure or rent in the earth has an extent not yet fully developed, but
which reaches eertainly from the Ophir mine on the north to the Tnele
Sam and Overman on the south, adistance of 12,000 feet. Beyond these
points the lode is supposed to extend to the north andl south to the
Sevennile Cofion in the former direction, and to the American Flat in
the latter. It may, therefore, be said that while the lissuve itsell’ is
believed to have been traced from the diggings kvown as the Utah
mines on the north to the loeality known as the American Flat or
s American City  on the south, a lengtl of abont 22,000 fect, yet the
portion of the lode now worked is cotpprised between the Ophiv on the
north and Overman on the south, or a distanee of about 12000 feet, or,
say, two and gne-quarter mwiles.  This portion of the lode may, as is Gsi-
ally done, be divided into_tbree gronps, the * Opliir,” the @ Gonlld &
Coarry,” and the “Gold HIlL® The two former may b eonsidered as
within the Hmits of Virginia City, the lust beiug in the town of Gold
Hill; the two towns being, however, s0 cotected that the stranger is at
u loss to determine where one ends and the other commences. Both of
these towns rest absolutely upon the Iode, and the mine-shafts rise
divectly in the midst of the streets and houses. The lode bas o dip or
angle of inclination to the cast of about 452, varyiug in either direciion
<ome 10°, This variation, as might be expected, often ocenrs within
srall limnits of extent of the vein, hut generally keeps within those of
352 and 559 of inclination to the horizen.

* Phe croppings or surface indications of the lode are generally west
of the towns of Virginia City and Gold Hill, which, as hefore vemarked,
ave in wost part over the workiugs of the lode.

In the earlier days of mining upon the Comstoek, the work was pros-
cented to some extent by meaus of adits or horizontal tunnels; but as
depth was attalned, this process was necessarily abandoned owing to
the eonfiguration of the country immediatcely about it, sud werking by
meansa of vertical shafts was exclusively followed. All the mines of the
lode now worked are operated in this mnnner—that is, a vertical shaft
is sk in the © eastcountry 7 rovk, which, at a depth that ean be pretty
elosely estimated, will reacht the lode, and after passing through it into
the © west country? rock, is generally continned in the latter upon an
angle ecorresponding with the inclinatiou of whe west wall at the
point of junetion. From tlhese shafts at various depths or “levels,”
uznatly about 100 feet apart, drifts or small tunnels are an horizontally
i1 various directions through the lode to ascertaln its ore-bearing char-
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acter; and through them the ore and débris are bronght to the shafts
and raised to the sarface by steam-power. The water met with in
the workings is pumped to the surface through these shafts by the
ageney of same steam machinery, and air for ventilation is forced by
blowers down the shalts, throngh wooden boxes, aud distributed throngh
pipes to the varions working headings.

The ore thus brought fo the smeface is taken from the  dnmps,” in
whieh it is first deposited, by wagons or railway-cars, and transported
to the wills for rednetion.  These mills ave seattered over the country
wherever water is to be found, the greatest distanee being abounb eigh-
teen miles. With the exception of those on the Carson River, which arve
ron by water-power, these mills ave worked by steam; the water to be
obtained being suificient for the purposes of reduction ouly, and not fur
power. Indeed mauy of these stepm-mills were idle during our visit,
for the want of water, aud the water-mills on the Carson River were
generally working up to a park ouly of their capacities for the same
rEasoI.

Tn the early days of mining on the Comstock lode, several exeellent
wagon-roads of easy grades were constractel, leading to the millsites
anil to the sourees of supply of the lmaber and the fuel peeded in the
working of the mines; bat these ave vow in a great degvec snpplanted
by a railroad recently constrneted from Virginia City to Carson City,
passing through Gold Hill, and having branelies leading to the principal
reduction-works., By this road a large purtof the ore extracted trom
the mines is transported to the mills, and most of the lnmber and wodml
nsed for mining purposes is brought back on the return trips.  This
voad, which is a fine example of milway engineering over a different
comntry, is abont twenty-two miles in length, not including its branches,
ani is rveported to have cost about #2,000,000.  T§ is about to be con-
nected with Reno, o station on the Central Pacific Railvoad, by an exten-
gion from Cnreon Oity to the latter poiut, but at the time of onr visit
its prineipal business was the transportation of ore from the mines to
the mills, and of Tumber and fuel for the supply of the mines.

Oue of the ohjects of the muuel, as will be seen further ong is to
ehiange alwost wholly the mode of working the mines just deseribed.
The tuwuel, which is to be nearly reetangalar in evoss-section, having
a Dieight of 12 feet, with a width at bottow of 14 feet, and at top of 13
feet, commences alt a point in the valley of the Carson River, aud ron-
ning in a direction pearly perpendieniar to the Comstoek ledye, s to
intersect it at a level of 1,3083 feet below the point of the croppings,
warked A on the map, to which the varions levels of the mines ave
referred. At or near this point of intersection a cross-tannel of siwilay
dimensions is to tun along the ledge, and to communicate with all the
mines. A eomnmencement of 70 feet only in length has been made on
the main tunnel, more with a view to showing what is designed than
for any other purpose, and a drift gix feet by seven in ¢ross section had
been extendad undey the intervening monntaing about 2,300 {eet at the
time of onr visit. It is anderstood that this lensth bad been ineveased
to 2,330 fees on the T4th of November. The map No. 1, hevewitly, of the
conntry in the vieinity of the Comstovk, shows the positions and dites-
tions of the wmain and eross tunmels, and the ghivet warked No. 2, a see-
tion aud profile of the grounds on the line of the tounel.  The eross
section of the tunnel and of the deitt or preliminary tanwel, opon which
work is at present proseented, are shown on sheet nurked No.o s, The
length of the wain trmel will be 19,7H0 feet, or abont three and three
quarter miles, and the eross tnunel, i extended only so far as to include
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the mines now being worked, abont 12,000 feet, or about two and one-
aquarter miles,  Blenld the ledge north of the Ophiv aud sonth of the
Unele Sam and Overman be again worked, the erosstunnel must be
increased in length correspondingly.  In our estimates of costs we kave
considered the main wnd eross tnnnels separately, and bave restrictel
the latter to the lanits of the Opliv on the novth il the Unele Sam
and Overman on the soath.  Drawings exhibiting plans of all the mines
within the above limits will be tonnd with this report, mavked 4, 5, 6,
7,8, 4, 10, and 11,

The priveipal advantages of the proposed tuunel in relation to the
mines, as claimed by Mr. Sutro, may be stated briefly as follows.

Ist. The improved ventilation of the mines, resulting from the enrrent
of air which, entering the tunnel at its outer extvemity, and passing
throngh it and up into the mines and out at their presens shalts, will
g0 cool and purify the heated, stagnant abmosphere of the dreifts and
stopes as to preserve the health of the wminer, and enable iHm to accom-
plish & sreater amonnt of labor than woeuld otherwise be possible,

2d. The dreinage of the mwines above the level of the tnmnel—an
objeet which 1s now accomplished by means of costly machinery awd at
great expense,  On the connection of the tuunel with a mine, the water
i the latter would discharge itselt’ without the intervention of machin-
ery and withont eost.

dd. A Jargely inereased economy in the working of the mines by tak-
ing the ore through the tunnel to reduction works at its month, instead
of raising the same to the surface and transporting it, often to 4 much
greater distance, to the mils now esfablished,

4th. Its value as un exploring work in eutting at considerallo depths
several mineral veing or lodes kuown to exist to the castward of the
Comstock, all of which have been, and at sowe points continue to he,
worked for the precions metals; also, in a geological point of view, in
determining the depth at which preeions oves will be found in onp coun-
tew in what may be considered as true fissure-veins. ,

These claims ou the part of the advoeates of the tunuel will be con-
stdered in the order in which they have been stated, with the exeeption
of the last, which van be more properly treatod nnder the head of * the
practical value of said tunnel as an exploring worlk.”

VEXTILATION.

At the time the fnnnel was prajected, and the wet of Congress of Jniy
25, 1566, wus passed, the wines on the Comstock lode were undonbtedly
much embareassed in their operations by the laek of proper ventilation,
The atmosphere in their stopes amd deifts was hot and stngnant, and
nny reliel, sneh as was promiszed by the tunnel, might well be viewed
us indispensable by the wmining suthorities and miners to the further
proseeution of their geareh for the precious metuls, A stagnant atmos-
phere and a temperature of over one hundeed degrecs misht well
oceazion wisgivings of suceess i their attempts npon the lower and
therefore hotter levels, At that time éach mine was worked independ.
ently of the others, npon its own ground, with its single shaff forming
the puly communication between its stopes and deifts and the surface,
Without the aid of mechanical ventilation, it is not surprising that, at
@ depth of three or four hundred fect even, the wir of the wines should
have severely taxed the mider's powers, and indoeed the belief tlist
further searcl into the heated bowels of the eartl would be impossilie,
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noless gome artificial aid, such as the proposed tunnel promised to
afford, shonld he provided.

But this very necessity for an improved and inereased ventilation in-
dieated one of the weans by which it might, in a great degres at any
qute, be neeomplished,  The drifts of contiguous mines were connected
together, an alr enrrent was established down the shalk of one and up
the other, passing in it transit through sueh of the drifte, stopes. sl
winzes as wera between them, thos purifying and cooling the atmosphere
in those parts of both.  For the portions of the mines which were imfln-
eneed imperfectly or not at a}l by the enrrent of air thos established,
reconrse was Lnd to Dlowers operated by the steam-power employed
in hoisting. By means of these blowers air eonld be foreed through
pipes to all parts of the mines not affeeted sufficiently by the natural
ventilation established by the subternean connection just alluded to.
At the time of onr visit, the mines were generally well veatilated, and
the miners with whom we conversed did ot eomplaing amd in the casés
i whieh a more effective ehange of air was needed, steps were being
taken fo nccomplish it

It is, therefore, the opinion of the commission that, while the proposed
tonnel would inerease and improve the ventilation of the mines and
possibly dispense with the nse of some part of the weans for artifieial
ventilation now employed, it is not a necessity for ventilation. Even
with all the wid that the tunnel can be expected to afford, it is the opinion
of the commirsion that mechanical veotilation by Llowers, operated by
steam or other power, wonld still be needed at the headings sl in the
gtopes where the air from the tunnel would not penetrate,

According to natural laws as at present understood and received, the
air entering the proposed tunoel would pass throngh it amd up the
shiafts of the mines by the easivst and therefore by the most direct chan-
nels, thereby eonferring Little if any benefit npon the stopes and drifts
nob in the line of sueh divect transit, Henee the necessity which is
assumed for a eontinnanee of meehanical ventilation for cevtain portions
of the mines after the completion of the tunnel.

Aud heve it may be proper to allnde to certain anomalies observed in
the ventilation of the mines ou the Comstock tode, as well as in mines
upon lodes Iying to the eastward.  According to the received luvws of
ventilation it would have been assnmed that, in the case of two slafts
counected ot bottom by drifts, the aiv enrrent woulld pass down the lTower
and throngh the-drifts up the higher, and that this rule would be with-
ont exeeption where not inflaenced by ciremmnstances of sitmtion o
artificial caunses; that, in the case of along adit or tauuel, the inner
extremity of which was conneeted with the surface by a shaft, the outer
Geing directly upon the side of the monntnin, the enrvent woukld be
throngh the the tunuel and ap the shaft. o the former case the e
yeut was fonnd to be sometimes in one direction and sometimes in the
atber, it having been permanently ehanged in oue instanee, after the
aecnrrenee of @ flve in one of the mines thns eonnected ;3 the down-
dranght having Leen through the shorter shaft betore the five, and
through the longer ever sinee.  In the latter ease, which applies to two
tanuels visited by the commission, the down-dranght was into and
downward throngh the shafts and out of the tunnels in a very strongly
pereeptible enrrent.  In view, therefore, of these anomalies, it wouli
seem uneertain whether the current of air would pass through the pro-
posed tuunel into the mines and out through the shafts, or the reverse.
So far ns the ventilation is eoncerned, it will Twe of little fmportanes
which way the current slhould pass.  Probably the mines wonld be the



