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CaapTER IV.—PLACER MINES.
TOPOGRAPHICAL.

PoSITION RELATIVE TO SOURCES OF WATER SUPPLY.—This is a decisive guestion with regard to mines
worked by the hydraulic method, for which an abundaut water supply is as essential to snccessful results as is the
possession of an auriferouns gravel deposit. Drift mines reguire much less water, but it is none the less a necessity.
As it frequently happens that erosion has left the gravel beds at elevations far above the existing drainage system
- in their immediate vicinity, and sometimes in isolated positions, as at Cherokee and many other places in California.
the introduction of artificial water channels becomes a problem of great difficulty, to meet which ecapital and
engineering skill ave taxed to their fullest extent. The section on mining ditehes contains illustrations of the
nature of the work already accomplished in this direction.

POSITION RELATIVE 10 LINES OF COMMUNIGATION.—The more important placers are in portions of the
country which, as a rule, are more accessible and thickly settled than the quartz-mining districts, and are often
found in immediate proximity to fertile agricultural Jand, to which population was originally attracted by the
existence of mines. Hence, the prices of food and other necessaries of life are comparatively low. I’lacer mines,
too, do not require nearly so large nn amount of material as do quirtz mines and mills, Beyond the light jron
pipes, hose, tools, quicksilver, and oceasionally powder for banlk-blasting, the amount of supplies to be brought as
freight is usually very small, except in cases where mines are opened by extensive tunnel enterprises. The question
of freight charg‘usn is therefore one of minor importance, except in certain remote districts in Idaho, Montana, and
Dalkota, or the Skagit conntry in Washington.

ALTITUDE REFERRED T0 SBA-LEVEL.—The secondary natnre of gravel deposits in itself implies a lower
average altitude than that of grartz veins, from which they are derived, thongh exceptions are met with in the case
of veins unrelated to the drift matfer or whore croppings have been largely eut down by erosion, possibly also
where the conditions have heen reversed by earth movements, The placer mines reported upon ave at an average
elevation of over 3,400 feet above sea-level, and those of California alone are at an elevation of about 2,600 feet,
The large number ot shallow alluvial placers on the foot-hills and on the edges of the Sacramento and San Joaquin

valleys, not on the lines of ancient river channels but re-deposits from the latter, are at less altitndes than the average
stated, while the beach sands, which are not included in this computation, iorm the lowest group. The great drifts
of the ancient rivers are in places from 1,500 to 2,000 feet above the present drainage system.  The order of succession
of the deposits in point of time as well as of altltudelb. first, the original quartz veins; second, the drift accumulated
in the ancient river channels; third, the shallow alluvial pldw s, L 1e-deposit or se(,oud vonwuir ation from the earlier
drifts, Above the zone of thc mcwnb rivers, in places, are found deposits of wash from the quartz croppings of
rvecent origin; and, on the other hand, below the old river beds oceasional accumulations of gravel are found, which
are not re-deposits from the latter, but are formed Dy the disintegration of veins which reach the surface u(: a less
elevation than that of the ancient channels.

~ Placers are sometimes by erosion left at the summits of hills or mountaing, but this is the exception, not the
rule, though some very important deposits oceur on the crests of the foot-hills.

Alma township, in Park county, Colorado, eontaing the highest placer reported. Hs elumiion is stated at
10,000 feet.

Tables are annexed showing the results, in reference to nltuudv waclwd from an examination of 174 wor king
placer mines.

-



PLACER MINES.

Tape LX.—ALTITUDE OF PLACER MINES, BY DISTRICTS.
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" TapLe LXI—POSITION OF PLACER MINES IN ZONES OF ALTITUDE,
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TapLk LXIIL—RANGE AND MEAN OF ALTITUDES OF PLACER MINES REPORTED ON.

Stato or territory, Tlghest. | Towost. T“t‘ﬂgem' Mean.
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The United States....... 10, 000 185 B, 002 3, 447
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o Small placors in the Bodio district not included.
b Does not inclnde black sand littoral doposits.
¢ Estimated.

d Small placery in Alturas and Lemhi counties 0,000 feet,

GEOLOGICAL.

TFORM OF THE SURFACE OF GRAVEL DEPOSUTS.—The topographical features of the auriferous alluvions vary
widely with the nature and orvigin of the deposits and according to geological events sueceeding the period of
deposition. Deep placers are often left. by erosion at the crests of hills in forms which from a distance give no
indication of their existenee, and may be cut through transversely by modern streams in such o manner that the
original chaunel is only traceable by detached patches, which ave not always clearly related.  If covered by voleanie
flows, and then subjected to erosion on a large scale, the deposit may assmne the form of o table-mountain, Many
blind leads, workable by drifting, doubtless exist which have not yet been discovered, owing to the completeness
with which they have been covered over.

The shallow placers of wash from neighboring q’umjtz croppings or formed from ancient channel deposits by more
recent agencies are nsually deposited in the gulehes and cresk beds as bars or irregularly rounded accumulations,
or are spread thinly over the surface ag a light wash on smooth slopes. A shallow, quite uniform loam is commonly
found on the surface, supporting iu plaees a vegetation which masks the character of the underlying deposit.

Prospectors are guided in their search by the indications found in creek beds, and in localities where the
development of the mines hag progressed to some extent they are enabled to locate the position of hidden deposits
Ty their relationship to known channels. , \

DIMENSIONS OF THE OHANNELS.—The ancient channels are remarkable not only for the enormous carrying
force shown by the frequent huge accumulations of howlders, but also for their extent. In California these channels
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represent rivers, and not glacial conrses—a point which is quite satistactorily established—and indicate an extinet
fluvial system mueh greater than that now existing, and cousequeutly a greater rainfall than the present. In
Arizona and New Mexico gravel deposits of considerable size are found in regions where the water supply is now
entirely insufficient for successful working: The course of the channels, too, is often at variance with that of
existing streams, though the drainage system as a whole retains the same general charaeter.

The deposit on which the Spring Valley mine, at Cherokee, California, is located is 9 miles long and from
1 to 2 miles wide. On the Spring Valley ground the gravel reaches 400 feet in depth and averages 200 feet.
The Bonanza mine, at Mokelumne Hill, is on a chanmel 500 feet wide, traceable for 10 miles. The Wingate and
Bunker Hill mines, in Del Norte county, are on a deposit from one-half to three-quarters of a mile in width, which
is claimed to be traceable for 150 miles. The ¢ blue lead? at the Gold Run mine, Placer county, is from 200 to 1,000
foet wide and in places 450 feet deep, and averages 350 fees deep; at the Polar Star the pay channel, 300 feet wide, is
nearly as deep, while the Paragon mine has a deposit 800 feet wide, averaging 400 feet in depth, and in places is 600
feet deep. The channel at the Orion mine, in the same county, is said to be 2,000 feet wide; with a maximum depth
of 180 feet, averaging 100 feet. In Plumas county the lead worked by the Plumnas Mining and Water Company, alf
a mile wide, is 70 feet deep on an average and 120 feet in spots. In Stanistans county the La Grange mine is on a
deposit traceable for a mile in width and having a maximum depth at that mine of 300 feet. A lead ruuning through
Yuba county, traced from San Juan to Laporte, is 27 miles long, and at the Weed’s Point inine, Galena Hill, is 600
feet wide, with an average depth of 75 feet. At Columbia Hill, Nevada county, the deposit has been estimated at
Detween 600 and 620 feet in depth. Other places in California show examples of similarly vast alluvions, those
known as “ deep placers” ranging between 100 and 600 feet, with possibly still greater depths, though it caunot be
stated thab a greater depth than 200 feet is a frequent oceurrence.

Boisé basin, in Idaho, furnishes another example of great magnitude. - Here a deposit 3 miles wide and 4 miles.
Jong is worked. It is traceable in patches for a full length of 14 miles, and is certainly not less than 30 square
miles in area. The depth ranges from a few inches only to possibly 250 feet, and, however formed, the deposit is
immeasurably disproportionate to any existing motive force. In this territory and in Montana and Dakota many
placers oceur in places apparently unrelated to the present drainage system of an extent altogether out of proportion
to the transporting power of the present streams. ’

KIND AND ORDER OF DEPOSITY RECOGNIZED IN GRAVEL.—The most common occurrencein deep placers is:
At the surface (or immediately underlying a loam stratum or a volcanic capping) » fine wash, containing few bowlders,
or even pebbles, This may be quite uniform throughout, or may consist of many strata of varying coarseness
_and alternations of sand, fine gravel, and clay seams. The lower portion, on the other hand, contains bowlders,
of which the largest are commonly near and on bed-rock. This sizihg of materizﬂ, observable in beds which are
considered unquestionably of flnvial origin, is the natural result of the change of grade of the channel ag the latter
gradually becomes filled. Lach successive layer formed was equivalent to a lessening of the grade and a diminished
carrying power, and consequently involved a further deposition of lighter particles. In addition to this cause,
variations in the amount of water Howing at different times of the year leave their traces, freshets depositing a
coarser detritus than the sluggish flow during the dry season. A similar lamination, corresponding to the seasons,
is shown in some tailings deposits, where, the cause and effect being recent, tho conneetion is readily traced.

The typical formation indicated is susceptiblé of many variations without departure from ity leading features,
but sometimes the divergence is so wide as to indicate the action of exceptional causes. Tarticularly is this the
case where, in gravel beds apparently belonging to the same system, the higher contain heavy bowlders, while the
lower ave made up of strata of fine material, indicatin g a very slow current, or even perhaps a lacustrine deposit,
Here the most natural supposition is that the bowlders were brought down by exceptional freshets. :

As a rule, the shallow alluvial placers and river beds do not show the same regularity ag the deep leads, and
often no stratification is.perceptible. . ‘

LAVA-0AP.—Very many of the deep placers of California are overlaid wholly or in part by a capping of volcanic
rock., This is nsually a basalt, and all such cappings are locally known as ¢ basalt”. The lithological character
of the rock has not been minutely studied as yet, but the occurrence of augite-andesite is suspected. The flow
varies in depth from a few feet to o thickness of several hundred feet, extending over large areas, and sometimes
for considerable distances is quite uniform in thickness. .

A number of placer wmines are so sitnated that, a portion being overlaid Dby lava while another part of the
gravel iy exposed, they are worked both by the Lydraulic method and by drifting. It the whole ground is heavily
capped, there is, of course, no alternative, and drifting is resorted to if the gravel is sufficiently rich.

OCUURRENCE OF WATER AND QUIOKSAND.—At the lowest depths of the old channels seepage water sometimes
accumulates, and precaution is necessary when the deposit iy tapped from bencath by an upraise {rom a tunnel.
The accamulation of water sometimes gives rise to quicksands, which are extremely troublesome.

BED-ROCK.—In California this is commonly slate, shale, or schist, but sometimes it is- granite or sandstone, and
more ravely limestone. The slates, etc., are of various colors (brown, blue, green, or black), and are usually soft
(talcose or chloritic), but & fine-grained siliceous blue or black slate also oceurs, which is rather hard.  The granite

is soft and decomposed, and slacks rapidly on exposure. In Oregon, Colorado, and Montana similar rocks oceur,
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In Idaho the common bed-rock is a highly decomposed granite, which is-firm when first uncovered, but soon
disintegrates on exposuré to the air. In Dakota slate prevails, as also granite and sandstone. In the southern
gold belt of Georgia, North Carolina, anil South Carolina the bed-rock is usually a soft, decomposed mica-schist,
which is highly siliceous, and often contains stringers of quartz, though a hard slate is also met with. In this

portion of the country the ‘bed-rock? itself is mined. The disintegration of the surface by decomposition and.

weathering gives rise to a loose material which may be “hydraulicked”, but which is not usually of the same
character as the western gravel deposits, the latter often occnrring at considerable distance from their origin.

The form of the surface of the bed-rock is a matter of considerable importance in working. -A rough, uneven
bed increases the labor of cleaning up, and if very irregular may suddenly leave the sluices ‘“out of grade” at
points where the pay is richest. In drift mines operations are facilitated by a regularity in the formation, while
the drainage and extraction of ore are obstructed by a reverse condition.

FALSE BED-ROCKS.—Strata of indurated clay, or of dead gravel cement, occur frequently in gravel deposits,
forming what are known as false bed-rocks. Sometimes it happens that below such a stratum the deposit, consisting
of “dead W’LSll”, is too poor to pay for washing, or that the grade will not admit of deeper working ; in such
cases the sean is treated as a working bed-rock, and the tongher and more uniform it is the better. A number of
profitable mines are operated on this plam, working off only the top pay streak down to a false bed-rock ; but in
more numerous cases, where it is desirable to “bottom” the entire deposit for the sake of winning the ucher gravel
on the true bed-rock and the gold lying in the crevices of the latter, the occurrence of the false bed-rocks is a great
hinderance, Some clays ave so tenacious as to yield but slowly to the pipe, and often blasting has to be resorted to,
thus inereasing the expense. i

CHANGE IN THE DEPOSIT AT TIE WATER-LEVEL.—In deep placers the upper strata of gravel and
bowlders, when subject to the action of the atmosphere, are commonly reddish or yellowish in color. This is due
to the peroxidation of the iron in the quartz. Below the water-level a deposit of blue gravel oecurs. This, on
prolonged exposure to the air, also changes color. In many famous mines the blue gravel, being the deeper and
therefore presumably thé richer, is the paying portion of the deposit; hence the popularity of “Dblue leads”, which,
indeed, have proved highly renmiunerative. In them, however, the color is not in itself an indication of richness
beyond the fact that it points to a position protected from the air; that is, a comparatively deep one. Red gravel,
too, occurs in depth. It is hardly necessary to add that changes in the position of the water-level may have
obscured the color line.

OCCURRENCE OF GOLD.~The manuner in which gold particles are distributed in gravel has been made a
subject of close study by thoughtful miners, for upon a knowledge of the exact location of the paying portion of
the mass often depends the method of Worklug. Careful experiments should be made by panning; and the result
of actual workings, when the product from different layers ean bLe segregated in separate clean-ups, should be
noted. The matter is one for serious consideration, and all the more so because of the present uncertainty as to
the laws determining the oecurrence of the * pay .

In a great majority of cases where the character of the deposit has been definitively established the
preponderance of gold is found on and near bed-rock. In the deep beds of the ancient “leads” of California
this generalizution almost invariably holds good. Mr. Augustus J. Bowie, jr, (a) speaking of these deposits, atter
guoting several instances in point, remarks: '

Bxperience has proved that the quantiby of gold found in ¢ top-gravel” is insufficient to warrant any lavge investiment based solely
on its value. Under exceptional conditions and eircumstances tho upper strata have in some cases yielded handsome returns, but on the
whole the general results have heen anything but fortunate. - It is therofore a well-established fact that the pay-dirt is obtained not
from the washinge of the entire b'mk, but chiefly from that stratum or those strata which are in most cases within 8 or 10 feet of tho
bed-roclk.

It has certainly been shown by the workings of the more nnportant deep’ placer mines of O alifornia, where,
indeed, the most of the recorded observations have been made, that the lowest strata are the richest, For mines
worked by the hydraunlic method this often means a removal of large masses of barren, nearly barren, or unprofitable
matter, in order to wash the paying portion, and with banks of great height often demands costly preliminary
operations, as tunnels or deep cuts, before the deposit can be bottomed. On the contrary, in mines capped by
lava, where drifting is in any event the only mode of working, the concentration of the gold in a thin stratum on

the bed rock is an advantage, as a correspondingly small mnouut of gravel lLas to be excavated in order to secure

the bulk of the “pay”.

In the shallow placers, however, the gold is apt to be more evenly disseminated throughout the deposit, and is
sometimes found chietly at-the top. Deeper deposits also oceur, coutaining strata of clay or barren cement false
bed-rocks, in which the surface gravel-is anmferon‘;, while below the pay and false bed-rock there may be a deep
body of “dead wash?”,

In river beds the gold, instead of set.tlmg in the deeper pools, is found chiefly on the bars, but pockets also

form in erevices of the bed. The bed-rock itself, especially if decomposed and porous or of upturned slates, often .

contains gold to a depth of 2 or 3 feet. This is the ease in mauy of the old channels, and in those WOlked by

.o Hydranlic Mining in California, Transactions of dmerican Institute of dmerican Engineers, vol. vi, p. 31.

g
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drifting it is commonly the practice to mine the bed-rock 1o a eertain depth, while in hydraulic mines the bed-rock,
if auriférous, is piped off according to its softness. As stated, hollows and crevices in the bed are usually the
richest spots; bub there is sometimes an exception to this in the ease of large and deep pot-holes, which are found
to be filled with barren wash, while the pay sttatum continues uniform above them. It has been obqerved in gome
localities that where sand strata or clay seams come in the pay ceases beneath, but such observations can be only
of local validity. In many of the wide extinet channels the pay is confined to a (,ompammvd) narrow path, usually
ab the middie and lowest portion,

The gold of the placers is by no means exclusively in the form of graing, scaley, nuggets, ete. It is also found
attached to its original quartz matrix in varying proportions, from pieces which could almost be termed nuggets, but
which have sufficient gangue in them to materially affect their specifie gravity, up to quartz bowlders, which contain
gold disseminated with the same fineness and occasionally in the same proportion as the average free-gold milling ores
from veins, in much of which no gold is ordinarily visible to the eye. The cement mills connected with some drift
claims afford a means of partially saving this gold, but in hydraulic mines the fine gold contained in the unexposed
portions of quartz gravel and bowlders is Jost.. Large Lowlders have been found of a grade sufficient to warrant
their erushing in ordinary gold stamp-nills.

GRASS-ROOT GOLD.—Where the gravel comes to the surface, and, less frequently, where the upper stratum
consists of loam containing more or less fine quartz wash, grass.root gold is often found. Tt is said to be met with
more frequently in shallow than in deep placers, but an insufficient number of observations is recorded to admit of
a safe generalization. Ifit oceurs in hollows, it is not always an indieation that the whole of the upper gravel is
to Le counsidered more or less auriferons, for it may have been simply the result of a local secondary wash., The
gold found at thoe surface usnally consists of very light, thin secales, not so readily saved as the more granular and
heavier particles of the lower strata, but in a few cases quite coarse gold has been detected. It has been suggested
that the finely divided metal usunally known as “ grass-root gold” has been precipitated by vegetable matter from
solution in iron salts or other solvents, but it is not certain that any but mc(,hamc'xl influences have affected the
distribution of the metal in the gravel deposits.

Rusry a¢oLp.—A portion of the placer gold exists in a state such as to render its amalgamation difficult or
impossible. Such gold is ealled by miners “rusty”. The cause is supposed to be a coating of silica cemented
by sesquioxide of iron, the latter due to the decomposition of pyrite associated with the gold in the original matrix,
or, according to aunother theovy, to be a partial oxidation of the base metals alloyed with the gold. Vein gold is
also said to exist in a similar'condition. In the laboratory this film may be removed by digesting the rusty gold with
chlorhydric acid and subsequent rubbing, or by brightening the surface mechanically by filing and scraping,
when the refractory gold at once becomes facile. Certain improvements in quartz-crushing machinery aim to
do this on the large seale for vein gold, but the attrition in placer washing is insufficient to render the rusty gold
wholly susceptible to the influence of quicksilver. Specific gravity, therefore, rather than amalgamation, determines
the saving of such of this gold as is caught. ‘

ALLOYS OF PLACER GOLD.—Nearly the whole of the metal alloyed with gold is silver. A little copper
" and iron also occur in association. In the bullion, after melting, are sometimes found, in addition to these metals,
traces of lead, zin¢, antimony, arsenic, and tin. Much of the base metal entering into the alloy is nndoubtedly due
to the concentration of metallic refuse of various kinds ini the process of washing. . Thus the presence of lead is
accounted for hy the miners, and probably correctly, by the fact that the shot which may have been fired info a
gravel bank by sportsmen ave, owing to the high specific g ravity, caught by the applinnces designed to save the
gold. Itis stated that, even after careful retorting and melting, minute traces of quicksilver remain in the gold.

MINERALOGY OF THE ¢ WASHINGS”.—An enumeration by Professor Silliman of the minerals of the Cherokee
Ilat washings embraced gold, platinum, iridosmine, diamonds, zircon, topaz, quartz in several®arieties, chromite,
wmagnetite, limonite, rutile, pyrite, garnets, epidote, fm(l almadine,

‘PLATINUM.—This metal ocecurs much more freguently and in larger quantities than is commonly supposed, as
is also possibly the case with other metals of the same group, such as iridosmine, ete. Search is very seldom made
for it, and it would be apt to escape the gold-saving appliances, most of which depend upon amalgamation. It is
found, if at all, in small grains associated with the black sand in the sluices,

Among the localities in California reported as ghowing the presence of platinum are the Spring Valley,
Magalia, and Morris Ravine mines, in Butte county; the Bunker Hill, Del Norte, and Happy Camp mines, in Del
Norte county; the Weed’s Point mine, in Yuba county; the Lincoln, Hart & Henry, Oak Grove, Fort Goff creek,
and Thompson creek mines, and in the placers on the south fork of the Salmon river, in Siskiyou county; the La
Grange mine, in Stanislaus county; and Chapman & Fisher’s, the Gribble, Slattery, and Wiltshire mines, in Trinity
county. In Colorado traces are found in tie Cash Creek placer, in Chaffee county, and in the L. H. Arthur and
Edward mines, in Clear Creek county. In Oregon small quantities have been detected at upper Grass creek and -
Ivans creek, in Jackson county, and at Sunken creek, Josephine creek, Silver creek, Gahn creek, Desselles & Cos,
and the Blue Gravel mines, in Josephine county
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The quantities reported as found are very small, being from a fraction of an ounee to a few ounces per clean-
up, and in most cases are saved merely as a curiosity. In the absence of systematic tests, it would be premature
to prediet positively that the saving of platinum is likely to become an important adjunet to the gold placer-mining
industry; but it seems reasonable to suppose that sueh a possibility exists, and that in some of the many localities
where platinum is known to ocenr future experiments may lead to important economic results, With the
improvement of appliances designed to save “pusty”? gold by specific gravity alone—such, for instance, as a system
based on retaining a larger bulk of black sand and other heavy material in the sluices and under-currents and
subjecting it to a second treatment by mechanical concentrators—probably larger guantitics of‘ platinum will be
found. . :

DIAMONDS.—The occasional occurrence of diamonds in the auriferous gravels of California has loug Deen
known, but the finds have thus far been of small importance. In 1864 a diamond valued at $250, from the Spring
Valley mine, Butite county, was cut in Boston, and subsequently several were tested in Amsterdam and Paris and
pronounced diamonds of the first water, though of small size. In the census year one valued at $30 was found in
the same mine. Small diamonds have also been found in the Morris Ravine mine, in the same county. At the
Lyon drift mine, at Placerville, E1 Dorado ecounty, several small diamonds of average brilliancy and not discolored
were saved. X

" The specific gravity of the diamond (3.53) is too low to resist with any certainty the rush of water in the

sluices, and of those caught by the riffles few are recognized. It would be well if the men en gaged in cleaning up

~ the sluices were to familiarize themselves with the crystallographic and other physical properties of the diamond

and its appearance in the native, uneut form; for, as Mr. W. A. Goodyear, of the California state geologigal survey,

wrote in 1871, “though it may not pay to hunt for diamonds, yet it always pays to pick them up when yon do
happen to see them,”

RUBIES AND GARNETS.—A® the Bonanza mine, Calaveras county, and the La Grange mine, Stanislaus county,
Oalifornia, both rubies and garnets are reported to have beenfound. The occurrence of garnets had previously
been noted in many of the gravel deposits. It is quite possible that the supposed rubics were also garnets, as it
is not known that corundum in any form hasg been identified by conclusive tests.

STREAM TIN.—Speecimens of stream tin have been found in the alluvions of the Middle fork of the Feather
river, in Plumas county, Oalifornia, and in some quantity and widely distributed in the placers of the granitic
regions of Idaho, Dakota, and Montana, The ore very frequently escapes recognition, and no systematic search
for paying deposits is known to have been made.

INVESTMENT AND OWNERSHIP.

CAPITAL STOUK OF PLACUER MINING COMPANIES.—The nominal capital stock of the minmg corporations has
but little significance. Lhe placer properties are nsually capitalized at much less amounts than has been the custom
with deep mines, thongh for no apparent reason, unless, indeed, the fact that the stoek. of the former is less apt to
be found upon the lists of the mining boards and is not so frequently used as a vehicle for speculation. But even
thus the nominal capital has often little relation to the amount of money invested or the attual value of the
properties. The present Spring Valley Hydraulic Gold Mining Company, for instance, has o nominal capital stock
of only $200,000, in 200,000 shares of $1 each, though when placed upon the market the shares brought $10 each. In
this case the incorporation was effected under the laws of the state of New York, the purpose of the low capitalization
being to insure individual stockholders against any possible personal liability or assessments. Thirty-six placer
mining companies reported have a nominal capital of $35,115,000, or an average of $975,417, and the average par
value of the shares of $34,815,000 of this amount is $14 68. '

There are o large number of claims held by unincorporated companies, eaclt consisting of a few individuals. The
ownership of these is often divided into a small number of 'shares, commonly the same number as that of the
original holders, but each share of correspondingly higher value. : ‘

CAPITAT, ACTUALLY INVESTED IN PLACER MINING.—This cannot le definitely ascertained or even
approximately estimated. In the case of the State of California versus the Gold Run Mining Company the
statement was made that the capital invested in mining in California is about $160,000,000, of which $100,000,000
is in gravel mining. Referring to this testimony Lieutenant-Colonel Mendell () remarks:

This appears to be a generalized opinion, based upon a partinl knowledge of investmonta, - It-i8 1ot baged upon detailed information, .

and is not elaimed to be more than an approximation. 8o far as it applies to gravel mining, the amount is probably in excoss, Perhaps
it is quite as well for the purposes of this report to he able to say that invested capital is large as o he able to give the specific amount.
This kind of information for & majority of mining properties is guite out of the question. :

Tor the. following-named companies Lieutenant-Colonel Mendell () gives the several amounts, including in each
case presumably the cost of ditches, reservoirs, ete.: :

a Mining Debris in California Rivers, p. 17. b Mining Débris tn California Rivers, p. 18.

o g T
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Tabre LXIIL—CAPITAL INVESTED IN LEADING HYDRAULIC MINES.

Namo of company. © Amount. l
K
|
TOBAL .+ eveneemeeeeeeeerereanen e aneeenens 10,28, 494 77 ‘{
Excelsior, of Smartsville .....oooiiiiiiiaiiniiiiiiannaa, 2,857, 106 55 }[
North Bloomfleld and Milton ....ovvviiiiniaiiinae.. 4,079,321 02
GOIA BRI e ees vt iian e e et e e cmee e e e e 433,335 00 !
BIRo Lenb ov veeiriieeia i e TRNRIEE 755, 000 00 ‘ ’
Bl Dorado Deep Gravel ...veevenvenn.y. Y e mmen e 1,008, 611 60 t .
Eurels Take (approximato) e eecroviomeeneennanennenss 2, 500, 000 00 | .
T T 1 R e | 2,000, 000 00 '
Spring Valley...ooovviiniainn coniianaanannn 2,000,000 00
La Grange (Whowmt) . veeeeereercimstomeemncrienerceoasans G50, 000 00 |

WORKING CAPITAL.—Returns from only 10 hydranlic mines, giving amount of working capital, were received.
The total for these few reporting mines is stated at $1,495,000. ‘

LogAriry oF OWNERSHIP.—Of the placer mines reported upon with reference to ownership, 88 per cent. are
held in the state or territory where they are located and 12 per cent. are controlled by capital from other parts of
the country. Nearly one-half of the investments in placer property by capitalists living in non‘mining states have'
been made in- New York city. The accompanying table shows the manuer in Whlch the ownership of the moere
important placer mines is distributed :

TasLr LX1V,—LOCALITY OFF OWNERSHIP OF PLACER MINES.

f*E E’ Owned in other states or torritories than those in which the mines are loeated
+ fo]
g% E’a ; 4 I !
& -] i 2 j
58 | o2 ‘ g . g
State or territory in whioh mines aro located, M E g% \ "8‘ g ; % G ‘5
. FER la |9 g4 g |4 g
RE | = Els sl g8 2 |8(a |5 |n E
< S . = E 3 g S . 4]
AN ERE RN R ElElE sl 4]3
g 3 El1S|&a|8 A& § g S12 125 |8]8&
200 28 ; H 1 2 1 2 : 1 1 1 1 11 1 2
AriZONN .. oiiviierieiinniennne teunesraunesennsenne heviansianaes 2 L1 1 ’ ............................. [N PP PRV PRI O P (O P
Californin ..ovrvveeneinnnn cvremmens reensransvsaenan 112 105 7 i ................. 2 Y P ) I (R : ) [N
ColoTBAD i ine it iiiiiaicaam i va ey - 1 7 4 | ERREETS ST ) I PR 1., i N PR N | N PP PO
Dakot, ... D 10 7 3 , .............................. ) I AU PR PO |2 DU P,
Georgin i & L/ DUUR ST ) N PO IR RIS PO PO BN 4 1 1
B Y rernmnes 7 THovineellinenns R Y PN TS PO PR P P T aferenen
MODUADN 4 a ettt iiiavnsss semranrannns cuneanenenaatnnssonnas 14
North Carolind c.ovvivnverinninisinniiineaces 8
OPOBON .cenen ittt it e 05
...................... 1
............................................................ 1

EXTENT OF OLAIMS.~The river bar claims of the first years of placer mining, which were worked by single
miners or small parties, were often but 20 feet in lengbh and of the same width as the (,h;mne] This, in some districts
where the virgin ground was very rieh, was the 1ecogmzed extent of a location, though in others the unit was
somewhat greater, and in certain localities reached 200 or 300 feet, measured on the length ‘of the deposit. (@)

" Occasionally the ground was located in square arcas, as, for instance, in plots 100 by 100 feet. Great differences
existed in the local regulations of the varions camps, though the tenden(,y in all was to keep the size of individual
claims within narvow limits; but the extensive equipment and development of a modern hydranlic mine of
importance demands a large area of workable gravel, in order to offset the preliminary expenses and give the
mine any permanence. When it is considered that a single company, by means of the powerful hydraulic rig of
to-day, may wash upward of 8,000,000 cubic yards of gravel in a single season, (0) it will be seen that to insure

continuity of work consldemble oxtent is necessary. Bven with deep banks the acres melt away rapidly before
the hydraulic nozzles.

o The shallow placers near Bodis, Mono county, California, worked on a small scale durving the census year, are by the loeal’
regulations held as follows: (A) Flat claims, 250 feot square; (I3) hill-side claims, 200 feet front, extending back te the sumnmit of the
hill; (C) guleh claims, 50 feet each side of run of water,

b The North Bloomfield Gravel Mining Company, No. 8 ohum, in & run of 342 duys in 18‘“(), waghed 2,918,700 cubic yards, The bauk
was 200 feet deep.
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Many of the more importaut mines in California comprise tracts of over 500 acres each. The Spring Valley,
1,215 acres, and Morris Ravine, 1,300 acres, in Butte county; Happy Camp, 507 acres, in Del Norte county ; Liberty
Hill, 5544 acres, and North Bloomfield, 1,585 acres, in Nevada county ; Gold Run, 500 acres, in Placer county ; North
Tork, 800 acres, and Plumas, 1,355 acres, in Plumas county; Dry Creek, 1,332 acres, in Shasta county; La Grange,
1,200 acres, in_ Stanislaus county; Bnckeye, 1,700 acres, Lewiston, 640 acres, Weaver Creek, 600 acres, in Trinity
county; and the Golden Rock, (40 acres, in Tuolumne county, are examples of mines of this class. A still larger
number are between 200 and 500 acres in size. In Coloradoe, Idaho, and Dakota the ground is held in large blocks.
One mine, the Castle Creek, in Pennington county, Dakota, consists of 88 claims of 300 feet each in length, with a
width equal to that of the deposit. o . _

Some of the drift mines of Sierra county, California, are of great extent. The Bald Mountain mine embraces
7,500 linear feet of the channel, of which 4,000 feet have been worked; the Union, 2,400 feet; Hawkeye, 800 feet;

- Pittsburgh, 860 feet; Monumental, 1,040 feet; and Empire, 1,560 feet. Mr, W. A, Skidmore states that the working
life of » mine of this class has a duration of from ten to twenty years, according to length of its location on the
channel.

In working river beds by the dam and fluming method it is neeessary to drain considerable lengths of the
streams to rendeér the enterprise profitable. Dams and tunnels or flumes are sometimes so favorably located as to
lay bare the river beds for miles. :

NATURE oF TITLE.—In the early history of placer camps the claims, ag is the case with quartz veins, are first
held by virtue of location or discovery. This constitutes what is called a “miner’s title”. In the next stage there
is a large proportion of consolidated ownership still resting upon the original ““miner’s title”, the property being
acquired by purchase of individual locations. TIinally, the large and valuable tracts of auriferous gronnd which
are worked Ly corporate capital or by strong firms are often for greater security covered by United States patents.
The trouble and expense incurred in procuring a patent usually prevent the original locators from thus securing
their title, and it is generally not until the ground has changed hands at least once that the patent is applied for.
As the mines reported upon arc properties developed to a considerable extent, the proportion patented is much
larger than would be the case if all.the placer mines, large and small together, the newly-discovered and the long-
worked, were congidered. Table LXYV, therefore, represents ounly the nature of the titles of the more important
mines, :

Tasee LXV.—PLACER MINES—NATURE OF TITLE.

Nature of title.

Totel socoriing |
title.

Ari.zona..

Colorado.

Dakota.

Georgia.

Idabo.

Montana.

Oregen.

South Carolina.

- Utab.

 Total by States and Torritories ..ol 204
B2 0 1) T 40
Parlly patentsd.........oo. 17
B e I P, : 11
Location or discovery 20
Purchass or part purchased ... . 42
Quit-clafm dead...oo. v i i e cr e 1
Warrantee deed coooov.veeri i Circriias ceteiaaranananarenes 2
Feesimple..oaa, . on.. 10
T80 aneinnnnacncnnn venes 1
Tnspeeifled .oeeeeei i cciacincnanna. D P bl

-PROPERTY OWNED IN CONNECTION WITH PLACER MINES,—In the case of mines worked by the hydraulic
method this may embrace (in addition to the mining claims) water rights, ditches, flumes, pipes, reservoirs, ete.;
office, shops, and buildings for lodging the men and storing tools and material; the working plant of the mine,
such as feed pipes, distributers, nozzles, derricks, sluices, and tools; supplies, such as quicksilver, iron, steel, lumber,
powder, fuse, ete.; Lorses, wagons, barns, and feed; right of way for tailings, or land held for the damp, sometimes
ineluding brush and earth dams for impounding the tailings. The Spring Valley Company owns and operates a
telegrapl line from Cherokee to Oroville, 12 miles, with complete outfit, A saw-mill, for furnishing lumber nsed in
sluices, flumes, ete,, is occasionally an adjunct, Altogether, the equipment of a large hydraulic mine involves &

very considerable outlay beyond the simple ownership of mining ground. Drift mines yielding cement gravel ‘

sometimes are equipped with stamp batteries for coarsely crushing the cement before sluicing it.

»

-4 )
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TECHNICAL METHODS EMPLOYED,
HYDRAULIC MINING.

ORIGIN O HYDRAULIO MINING.—Ifrom the rediscovery of gold in California in 1848 the primitive pan, rocker
long-tom, and short sluice were the appliances used in earth washings up to the sprin g of 1852, when a ininer, WhOS(;

name is not remembered, introduced the first hydraulie apparatus(a) at his claim at Yankee J im, Placer county
California. Mr, Waldeyer says: ‘ ’

This m z}chine was yery simple.  From a small ditch on the hill-side a flume was buily toward the ravine, where the mine was opened;
the ﬂt}mo gumed height above the ground as the ravine was approached, until finally a “lead” or vertical height of 40 feet was reached.
At this point ‘f-he. water was discharged into o barrel, from the bottom of which depended a hiose, about 6 inches in diameter, made of
common cowhide, and ending in a tin tube about 4 feet long, the latter tapering dosvn to a final opening or nozzle of 1 inch. This was
the first hydranlic apparatus in Californin, simple in design, dwarfish in size, yet destined to grow out of its insignificance into a giang
powerful enough to move mountaing from their foundations, The news spread among the miners, the wonderful practicability of the new
invention was at onee acknowledged, and, wherever civeumstances permitied, a “hydraulic”, the name adopted for tha novel alaparatﬂs,

wasg “rigged”,

Tur puMp.—Without the means of getting rid of the tailings the hydraulic miner is helpless. The possession
of “pay gravel” and water arc not alone sufficient. A place must be provided at a lower grade for the vast masses
which are moved from their original position. These, after being broken up, occupy more space than when in the
bank. After the natural dump-room is exhansted by choking, and the sluices have been extended as far as the grade
will permit, then resort is had to tnnneling., Some placers, indeed, especially those in ancient channels bounded
by rim-rock higher than the bottom of the gravel, can only be opened in the first instance by expensive open cuts
or by long tunnels, in such a manner that the lowest or richest portion may be made available. To secure a proper
dumyp is often a matter of greater difficulty than to bring water upon the ground.

TUNNELS AND cUT8.—Very long tunnels or cuts are often required to open deep placers to the bed-rock,
and with some mines the preliminary work necessary to thus bottom the claim forms the chief item of expense.
The open cuts, if in moderately loose earth, are sometimes made by the use of the bydraulic nozzle, which is an
efficient and cheap means of excavation if the conditions are favorable. If the éuts are made in rock, blasting is
resorted to. The operation of driving the long. bed-rock tunnels is prosecuted as in vein-mining., The ground is,
Lrowever, apt to be softer than the average country rock of vein mines, allowing more rapid progress; but more
careful timbering is, for the same reason, usually required. The grade of these tunnels being adapted to the
sluicing of heavy material, is necessarily nfuch steeper than would suffice for simple drainage.

By far the majority of hydraulic wines are opened by cuts alone. About'one-fifth of the mines reported on have
tunnels, and of the latter class several have anxiliary euts in addition to the tunnels.

In planning a tunnel designed to open a gravel channel great care is necessary to locate it at such a depth that
its face at the middle or lowest part of the channel shall remain in bed-rock, and to.provide against inequalities in
the surface of the bed-rock it is usnal to allow a considerable margin in depth, ranging from 40 to 75 feet below
the top of the bed-rock at the point of conneetion by chimney. . Careful surveys. are therefore first made and liberal
allowance is made for irregularities, in order that all of the deposit may be bottomed. A want of care in this respect
has caused Leavy loss in several instances, the money spent in driving the tunnel being thrown away if by bad
caleulation the latter has been run out of grade.

Some examples of tunnels in placer mines are given in the accompanying list.

" Tapre LXVL—TUNNELS IN PLACER MINES.

CALIFORNIA.

Nane. Tocality. Tength, | Width | Height. %33{‘5“
. TFeet per 100,
American L BelowW SN JUAN et raernce s imanesaarrassteia e ma e ggs
Babb ... B T e P .80
Bod-Rook R ..} Bolow Swootland.....aveanne g 2 »
Blue Gravel.caceeseanms vevansnes benerrrennnemannn SUCIOT FIRE o ovv e ternnaroeamsshbasnsmnrasescmaresntsonsnansronasans .50

BlOe Point, o oo vvecicrasiianiscinserancronaanss R D1 S S . .
Bonanze .| Mokehumne Il . .- g gg

Boston...... Wolaoy's Ilab. . .overiineaenaisnomarns criareia o e e .
Buckoye .. L L REGtae e CTEL IS 1%\ IS IR (bbb sio
Deer Creck ... T 1) RECCLTTTETITILIE ine 540

Del Norte 1 Dl NOTEO COUNET veurrravmnnmnerasesnssoenromancaneamasoransnnenne ,
2.78

DIy Croek . eseveecaanasrsnsoiesnnssossnnnnnsesaes 1 T T

Du); OB eI lgokelumne Hilt g gg
English Mino ..| Badger Hill .. 116
Enterpriso....ocoonens ... Suckav Flat ,. 17

Evuns & Bartlott crearan .o.| Red Hll .

« Paper on Hydraulic Mining in California, by Mr. Charles Waldeyer, in :Report of Mining Commissioner, 1872, p. 390,

-
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Tante LXVL—TUNNELS IN PLACER MINES—Continucd.

v CALXR QR NIA—~Continued,
- . Avergy -
Name. , Tocality. Length, | 'Width, | Heiglht, {.';r(étléléo
} Fgc%no Feet, Feet. Tect per 100,
PATTEL 4 pnmerrraamnane mcmmrareesiensnannenennns Columbin Hill covanr ittt ir et dmnee e 2200 ool oty 8. 60
i\gg,‘;ﬁ;@m.ml o~ --| Freneh Corral .o000 3000 [l Gl . 4.08
GEoiton Broasis | Stehigan F, 1117 S g ol s i
i g CABULD . - o0 . . ] La2
%,I;{d((}lrﬁzlxlngg asu .................. Ceemias e U ' R @1, 380 (i} 4 5 02
: . F Ty e 1 (Y Y 300 [} & 1, 04
syun Gravel (b)! Placerville coevninis cie e 1,80 i i .
Wi o - Red Bill...0 e Y 8 6 695
M“nm%ilta .. %I‘;%?SSE% 0 . 8: 060 .................... i, ég
T or 0 ] fig o G000 ..., PP PISEMP . 60
%F)lnt:}l .. om - Towa Hill ..... . 4oy 8 [} 5. b6
ACHOITE - vnureecannnrcserananasmansyee -.| Timbuetoo .... il, T00 foeoeeuaooidan Dorenes 4,16
%ﬁﬁuﬁﬁ @ | Baty ... o 2 000 5| 51070 104
Penobscot ... . %Inliclmlqlnczﬂﬂl 583 3 1y 3 1130
ittsburgh. ... P -1 Sucker Flat..... . T L1 O .
{;:)tltxﬂr .lﬁlzz'fr ....................................... DULel Flab. .o vvees st vt ieeeeteonniniansransrrsamaansnaronnirnnn Goo 9 9 G. 04
'3 BAL ceeot i iiem e vnnaaaa TIMDUCLOO oot ienit viire ettt caunies sannran tarm e manansnnnrronn 1,600 |iaeena.... ezl 4. 1{}
g{;l(“:‘ Valley. [ PP Gher({heo Flat. .. 1, 388 g ﬂg 2 8% tg i 8‘%
Do...ones cedesmaveeninaan]. S do ..oe... 4 2, 02
Smmyosida ..... e mmarecmaanen Senecs ...... .. . .- o ‘4'.":0 i} 6} ¢ 61
Sweetland Creck. YT 0 2,900 fveeoieinidneeriaans 4. 66
ran Bmmous . Michigan Bluff o1, 800 43 8 9,03
%vzg‘x:é"‘ x;ni"g;ut cesa . Gulmugl Hill 400 4 to b} 1} 4,51
350 4 6 Levol.
400 4 8 Lavel,
60 6 to 6 4 0. 42
67 Gto g 4 0.42
DAIKOTA,
CABHI0 OTeRIE (B) «xemaeeremeemceecianerarnenenen. CATOD LBEHICE. 2 vt e et cee s er et oee e eean e aae s enn £i50 10 12
Fort Meado...... .| Ruby disirict.. 625 10 12
Lagt Chanco Bar (b) Calien district...... i 1, 300 4 i
MeKay & Ross ... 200 b 7
B L 270 4 [ I I
Griseom ... e reraieaecterecetrtiaaiannrs 600 04 6 8,83
MONTANA,
Charles Pryse (D} ceeeeeeseeneceennnenaaoannennns MeClellan Guleh ovev vt it it e 1mile..... & [ 0. 01
OREGON,
Blue Gravel..ee .o ieeienniiviaeienns e Fonk distidot coeneeneeii e e 200 8 10 6. 25
a Five, b Drift mines, ¢ Two.

CHIMNEYS.—Ihese are connections between the tunnel and the surface, and are usually made by raising from the
tunnel, though sometimes the tunnel is driven to connect with a Prospecting shaft, in which case the latter becomes
the working chimney. The proper loeation for the chimney is at the point where the Led-rock is lowest, or near
the middle of the channel. When all the ground controlled by one chimney has been worked off, it sometimes is
Dossible to extend the tunnel and open a new chimney, thus developing a further territory. ’

As regards the form of the chimney a diversity of practice exists. More commonly it is a vertical opening, the
gravel being dropped npon a rock pavement in a single fall, Some engineers prefer a chimney built in steps, which
break the fall, and from the lowest step, which is shallower than the others, the wash flows directly into the head
of the sluice. A third variety is a simple inclined chute.,

In‘making an upraise from the tunnel through the gravel precaution is talken against a rash of water and
quicksand, which is liable to occur when the channel is tapped, and the timbering needs to be substantial, As the
surface about the mouth of the chimney is washed away the timbers are removed, set by seb, until o permanent level
has been reached, and the wash from the face of the bank is led to the chimney by shallow cuts. Careful watching

is also required in the first washin g8 to prevent choking, as the work of clearin g away an accumulation of this kind
from below ig difficult and dangerous. ' ' '
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PowER DRILLS.—Excavations in the gravel itself are usually made without difficulty, except as regards
timbering. Sometimes, however, power drills, such as the Burleigh or the Ingersoll
employed in making cuts or in tunneling, and greatly expedite matters,

BLASTING.—In tunneling, the mode of blasting is similar to that in vogue in vein-mining. The explosive,
commonly a nitro-glycerine powder (Giant, Hercules, or Vulcan) of No. 2 grade, is tamped in drill holes and fired
by caps and time-fuse. To break up large Lowlders holes are drilled and from one-half a stiek to two sticks of a
nitro-glycerine powder is fired in the nsual way. A stump is destroyed by boring a hole and exploding in it a part
of a cartridge. Small quantities of the high explosives are also used in breaking up patehes of cement, as required.

Bank-blasting on the large scale is an operation requiring judgment and experience on the part of the hydraulic
miner. The conditions, such as height of bank and tenacity of gronnd, vary so greatly that the quantities of powder
used and the precise mothod of disposing it are matters for calenlation in particular cases rather than subjeet to
any general rule, An inquiry addressed to superintendents to ascertain the average amount of ground loosened
per unit (100 pounds of black powder) developed such a wide range of experience or of opinion that no useful
result would be gained by partienlarizing the replies. The subject is worthy of more careful investigation than
has yebt been made, and it would be well if the details connected with the use of heavy charges in gravel were
always published in full. ' ) -

A glow-burning explosive, sneh as black or Judson powder, is found to give the best results in. bank-blasting.
Asregards quantity, it is usual to allow a liberal margin above the amount theoretically sufficient, for the additional
expenso is of less importance than would be a failure of the blast. The usual method of disposing the powder is
to run a small and shovt drift into the bank at or near bed-rock, and from 1t two cross-drifts parallel to the face of
the banlk, in the form of a simple T. The powder is placed in the cross-drifts, and after eharging and laying the
wire connections the main drift is tamped. Sometimes a more complicated system of cross-drifts is adopted, and
short galleries, called “lifters”, aro also added, being driven from the extremities and center of the cross-drifts
toward the face of the bank. These modifications are used where the bank is not very deep. The bank-blasts are
usually exploded by a frictional electrical apparatus,

In blasting extremely high banks, instead of attempting to shatter the whole mass from the bottom upward
by direct action of the explosive, cross-(rifts ave driven parallel with the face of the bank, and at such distance
that the strip of gronnd between thom and the face can be blown out, thus allowing the upper part of the bank to
full by its own weight. Very largo blasts have been fired in some of the gravel mines of California. At the
Spring Valley mine the blagts range up to 25,000 pounds of black powder, At the Blue Point mine a blast of
2,000 kegs (50,000 pounds) of powder was fired, and a charge of 1,700 kegs was exploded in the Enterprise mine. .
Banl-blasting not only facilitates the work of the nozzles and renders it possible to “hydrauliec” tough ground,
which weuld be otherwise piped off with diffienlty or even altogether unworkable, by breaking up the cement, pipe-
clay, ete., but it also serves the very important purpose of disintegrating the gravel and freeing the gold particles.
The more thoronghly the ground is shattered the better its condition for sluicing. In Dblasting bottom cement and
bed-rock the powder is disposed in a system of small transverse galleries, or in single charges in bottle-shaped
exeavations, the necks of which are tamped with earth.

Most Isydranlic mines, including those which do not need regular bank-blasting, consume at times small
quantities of high explosives, which are conveniently used in wet ground and require little cave in tamping. The
totul amonnt of powder thus absorbed is considerable, but for individual mines this item of expense is generally not
a heavy one. In mines where bank-blasting on the large seale is practiced the cost of explosives, on the contrary,

‘i3 a leading consideration, taken in connection with the labor and loss of time involved in preparing for each blast.

TrEp PIrEs.—~The pipes conveying the water from the pressure-box to the distributer and nozzles are made
of wrought iron if the fall is considerable, though doubled or three-ply canvas hose, if carvefully ma(‘le, eam be used
advantageously with small volumes of water ab pressures of 75 feet, and is sometimes employed with still gljeater
fall. The iron pipe is made in lengths, the longitudinal seams are riveted, and the joints counected\ by simple
insertion, by lugs and wire or by riveting. The upper end of the pipe connects w.ith thle pr(?ssm'e-box by means of a
tapering, funnel-shaped section of sheet iron. The permanent pipes are supplied w1th'mr-val}*es, a-n('l are braced
with frame-work and weighted to prevent shifting, The aggregate length of such pipes in use is certainly ngt less
than the total extent of the piping on diteh lines ; and though no figures are at hand for an accurate estimate,
there are probably in the neighborhood of 200 miles of feed pipes in the hydraulie mines.

The pressure of water used varies greatly in different mines, ranging from very moderate falls to heads_ of
upward of 400 feet, according to the elevation at which water can be bl:Ollg“ht upon the ground and .the f!&})ﬂ@lt??
of the rig. The variations in this respect, and the dimensions of feed pipes Pn some of the hydra.}lhc mines, m‘e
shown in the accompanying list, to which is appended for reference a table of the thmk'nes:s and weight per square
foot of wrought iron of the numbers commonly used, according to United States and Birmingham gauges.

y driven by compressed air, are
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TABLE LXVIIL—FEED PIPES IN HYDRAULIC MINES.

ARIZONA.,
County and district. Mune. p,ﬁg"‘ﬂe ‘ }‘u(;el. " | Length. Diameter. Thickness.
YAVAPAL { Feet, | | Feet, Inches.
R e ieeaianaes PO
o | i ; T
BUTTE I | |
Clherokee Flab. ... S, R, Spring Valley....cocveeeionnnann SO . Bl a Ty ¥y Tuches.
Alor l‘lE‘II}n\nm. ......................... 1 Morris Baviie. ...oononn. pemmeem s i 160 [ ) Ih\io. 14, .
- ; . s a5 | X Main % inch,
O1oville veeminnr cinivnaereneennnnn OPOFHlD Lt i e 'hi’ 6 Small lf“ inch,
CALAVERAS, ! ‘ }
Mokelmmne Hill .o ooeiiieiia i ianen BAOMANZE 1 eonenninensimmeas cannnarenns 100 ¢ 1 i No. 14 and 18, United
; | ! States gnygo,
)11 TN B 1.1 T -1 SR POUUIPPUN R SR ERRSARIEITIEERCES R G S No. 14 and 16, United ~
i i i . States gx\ugn.
Do...... everenairanen remeaieaeaae TOULERA oo et vinmsiimananasisnanannas 400 2 .- Lo and 1B No.llnndlﬂ, Tuited
. | . Stafes gauge.
To...... veraemaeaane e gmmeanaeeans Maommoth «..oovnienns PO pemeaasenn D11 8 DA, feremaneanen | ) S R Hesmenincactanne o} No. 16, Birminghaw
| i \ { mauge.
D0 e vene | Punobreot ... vaanas cenresastiainnn 230 ( B TR 1 S PRPPON Veameeeaas ceeeeeed Noo 16, Birminghin
! | ; g,nug,v
A i |
BEL NORTE, ! !
Bunker Hill eemrnienascinareonnrnnn.! T 2,800 | Muaeeansaaun Ceeeens veeal Nou16,
.} Chinn Creelk. ! 24 ; 2! Y080 1tand 16 ... Ll ..l No.,16,
Del Norta.. L 00t RT3 4,000 | 11, 1.r mn\ . No, 10,
Happy Camp ¢ 125 Lo 200 i 2 1 3. 100 11 ceen « sessost Noo 16,
AMue-a-mue | " 1 1, 100 ] No. 18,
Wingte .vaisnannns ; 200 1 ! 1 'JU(.) L RTTre Neareimaranaceanan i No, 14,
Ihiteh Flat ovueeeomcnrvornnnnes weeeod POIAE SR o peanen | 150 2 [ ..... \ gy :i\pul ing from 4 feet to 1l No, 14 and 16,
| inches,
L I 1 l Gold Rum ..... e P 400 T P | ‘Lapering from § foet to 10, ; Noo 4, Birminghum
i i b inchus, o,
Towt Hille s ee i vieeneeaeens s e OO e e 440 | 161092 \ Nos, 18 o 12,
Michigan Blnff..........0 evereeee s Van Emmons ..o-.... . emaacaearrrns W { 0 | Nos. 1810 16, Biwiug.
i . l ham gange,
LLUMAS,
T D s vee.. | North Fork...... reeereernanaa ans 75 . ‘; ,.. inch,
i et va ey .| Biack Hawk..... e i} } 1 . ool g ineh,
............................ I Hungavian Hill ...... . LT I P1aang 2., 1 ;uml vy Il
v eees e e . S Pluomas Moand W, Covweeeaivviiannes : 430 | : ! Wand 2 ..., ... ... | \()ﬂ.l(». 4,1
o | ! '
BIIASTA, } i ;
Igo cevevnn P PN PSR I § ) KL ) 1 ) | 15 [ avenest #E00 15,10, und 30 ... wieaen : oy Ineh,
B +
BISKIYOI. ' [ ‘
Lull.huuammch. ....... eevemraniaaa, 0N T o A L) DR 175 7! 1,200 ! Nos, 18, 20, 2,
. gny (t;it(z ‘l.:l .(. .). ciaess] 20010 8()(: 1; ! l,guu ! No. 20,
oyote Guleh (u).o.oohue civannniai, ¢ 013 I No. 18
JOHIYOU seeennal ceeieaa ) 1800 SO0 1 BUO I Now ot
Onk GTOVe . cveeraneinn Cevareeaiean PR P | ) S I\u.lt}
’ |
Ore Pino...oooivvet cinne coeriiiinn s John Yrung .o vvot v ieiicnnnnrmnamnan 260 1 9,000 Nos 20 anil 4,
Seind Valley... - .| Fort Goff Croek 255 1 " fu6 ot
Doeeiiaa, Thompsm Cregk .. 65 1 R No, 16.
BTANIBLAUS,
Lo Grange . .on voneaie [ La Grange....... P R vevel R0t0125 ...l ravaeaes oo Muin, 225 others, 16 to 36..)
TRINITY, ’ " : )
Iluo]w\u 800 2,073 1111010 (i
1 1,500 | 0and 1l .,
1,500 | Pand Il ..
%i\‘:{li' :; PN ‘: g 0. i .| Now 1o,
0 Cr 2,700 | iband ... earanees
Jun tion City Lewiston cooovniiiiiiiiaan, vieeeaans RO Saml Wil No.
Mineruville, -| Diggor Crook .. : 1'938 ”:::::} i.x . . No. 18
Rod Hill.. JEvins & BAttlott oo ceensieiein ] aeee v eeanaens I 2,000 J Noa1g,
Do | Mammoth ..o.oooeel, i) I P i 1,700 1 nud 93 +} Nos, 14 and 16,
Do...... eaeaeenan tsrearanaranenes MO ETN vneenrooenrreneorrminies )V R N ! 2000 3 Tand 1 oo No.10.
|
Taylow's Tt ooveemees vvreennnnnennn TENY 4 eeee aceeeenianis P NSRRI BT i TOO | 2Bueerevanennaieen cennn Nus, 14 and 18,
GILLEL . eranees -} Garden Guleh vo..eeoooo oL I S oo Ll s e Now
.t Harvey Bros....... 20 ferennnn, f 1,000 |13 aud 1A, Nou. 16 and 18,
! Molman & Mahen .. . PR PR 2,100 | 15, 16, aud 1h
................................. FHupp & MWy coonv v i innas 210 Haennn, 2,400 | Wamilh ... Nos, 16 and 18,
.| Mabie’s Beneh ... ...... e . 1,330 :
RonBms . 1:200 ! ll Ny, 16 and 18,
Weaver Crecke . G0 |
(:‘enter I’Inem“.‘ e vees ‘ 1,400 .| No. 16,
Chapman & Fisher ....o...ocnn.oan. i 3, 000 .| No. 16,
e 1 1 YOS ISR AU o a0
. Hn%;m & Haas .. T O ’; 1: Gu0 M. .
I S N Covors ‘ 700 | 16 and 18- " No.16.
. T}]lllf\' ............ .. [ | 4500 15, R Nos, 14 and 16,
. Wiltshire....... P R PR ' 1, 4o ‘i 1§ and 16,
TUBA. ; ’ |
!
Galena Hill....... .| Woed's Poinb......... [, 95 LI P l Htodd e ieian i | Noa 16 and 18,
|

@ Galvanized sheef iro

1,

B e



PLACER MINES. 191

Tapre LXVIL—FEED PIPES IN HYDRAULIC MINES —Continued.

COLORADO.
o . T e T R
ounty and district. i i Iead  No.in | :
¢ Mino, pressare. | use, : Length, Diameter. i Thickness,
CLEAR CREEK, . ! |
4 I
Gr :1]52&0}:11110)' ......................... Loy T Arthor (@) ceeeenoinninnoo. et 60 P y-inch
Joeksom.. ..o, ERARRAELILIILEE Bldward.ceieeeeiiieiniinannn, 80 Yo. llé.
LAKE, . .
salifornin ..o, d 0 |
Califu venees| Oro M. D, and T, Co......... deieeeaas b L R Bt B0 ceeeamiiiien o P No. 14,
LA PLATA, . . i ‘
Caltfornin ...ovaao.. ... e eneaaa Larrot Gy o veeeeeciraeeecneeezenes 76 fevereest 1,200 1124020 ouiieiieeneanaie | gnch
PARK. : ‘
Al township.... ...l wes e Al caeeviiiiianae, R TTOPRP 80 I P 61022 oeni il No. 20
ROUTT ) |
Hahw's Peal oo iinina. Tahn's Ponk.oeveeriviiiisvaaanevnnas 225 ) b1 PP Jy-inch,
BUMMIT, '
Vﬂpmlﬂuin SN veresriiesad RODROY..ooneen
1IN Sislov.eeeenaiiieiiann, the meaaneae . fyineh.
DAKOTA,
T — . ) } R
PENNINGTON. | ] ‘ i
Confoderafo ... e aes P ; SLockae (@) wovrennierinnnnnnen e i 25 e srmmesvnmne Do
tockervillo .. .- sy Black Hills Flacer ('l)!llpnl))..........‘ 200 [ounreei e (0to28 .. foand gHneh,
JALL, \ ‘
BHO GoM oo iiiiia e Cerieans Glade () 000 |6 oiiemreeiicireaienaaanes ¢ ginch,
LUMPKIN. i :
. Twelfih oL, e eeeretaerriaeeanns Battle Branch 1 150 | No. 16, wire-gan
prraseeee-aa! Bagtlo Branch oo eass] 3 &6,
Da... ' {;ilxllgllgx](b)'.:.,... M W i ¥g 1)(; :336 g?ugg.
e -llth nnd Tirst | Chiesgo and Geovgin .. ... 5 ! EE
. Do .. .. . Hand ang Barlow. . 105 :
I'hivteenth . Cleveland, ov ]Bugg s Branch ..... e 50 Yg-in¢h.
UNION, :
Tenth and THste . ieiiae coe cvnrennn (Amsn.(c) .............................. | 110
WIHITE, |
LI L Nacooeheo (&) eenne..... N ; 40
Fortl o e Ceerinnraees Tarest Sprmg Carae et ‘ 6o
IDATLO.
' ALTURAS, ' i o : {
b D R O T | o) HardserabMo (B) ceevvnvnerieeine aan 710 1.5 :
_noIsE. ’
N S T 3 P P LW, Spencer oo iieinns v ! 70
. Moore's Creel Lrumsoulln [ () P 60 to 100 .
Duo. | Noble, Lower & Man ceee 114" Nos, 18 and 20,
Do... Thoen Greolk veessel T tOJU0
Tioneer ...... . .| on, Ben, Wilson . 70 Nos, 18and 20,
THi. e e iuimennsamnmen e eaaaens . | Stovenson & Noblo 1u0 and 260 ... Nos. 16 and 13,
' MONTANA.
BEAVER NIEAD, :
ook ceaveivaneaens Crveer e s Bannock by ......... Crmveemrnae seate 40 } duch.
B e ne e e eeewramae st em e iarnen White Bar{) .ooovveivinenmovmmnanens 201095 ¥ inch.
A |
DEER LODG, i
Lol TGN Lo eal Ceereenes Squaw Guleh ...ooooeeons . 130 | ],, indh.
Henderson Guleh cveeennn.. A Butlor & Anderson: ‘ . 195 . -1y L, ineh. o
111(]0))( BT 103 Y1 O AO0rm Finue.. oo 60 | Lus 18 and 20.
e L) - Pioneer @) coveenvnnnnnn. . .} 110 to 160 ! e.‘ inch.
Sunoult Valloy --....- [P v Noyes & Upton . 50 } No. 20,
LEWIS AND CLARKR, , ; 1
El',-.\m.(,‘hnnco‘............... e weeal WAL Cheesman (8) coeveeimaiaaiiiees 45 to 60 : | 4 ‘!. PR 1)) (S - Noa. 22 and 24. -
MEAGHER. ‘t i :
L& TTITTIT: | PPN ! Dianmend Flume and Hydranlie....... 200 | 1 ¢ inch,
lllmm]hm)n Guleh Californif, crceeveenervnnnnceas . 60to 76 1 o 1null:
Dy Morgan Bar ... . 60 1 .- hgch
Tubbs & ansoy ....... Veasensvionaan 75 1 oy Inc

. - T « Canvas, b Galvanized sheet iron. » ‘ ¢ Rubber.
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TARLE LXVIL—FEED PFPES IN HYDRAULIC MINES—Continued,
NORTI VAROLLINA,

. HTondd No.in N Pt
. County and district. Mine. I,;‘)s;",l.o. use, | Length Diameter. Chickness,
MONTGOMERY, Teet, Feet. Inches, }
o1 (0t enseerercnsecucnoncossemnsann. | Beavor Dam . 26 1 3 uel
Ed(lra:('o_ vrenreencecumuneane-. | SunChristian (@)..veeevnnnant 40 8
oT. | .
............... lOK. . COChIANe. .. veveversvmroancenecansns 60 1 Jeeeamrenend Bunvecincsnsiies e P Now 20, Bivmingliam
PR . | gnuge,
1
' OREGON,
BAKER, ‘
Blue CHfON . e evvnroaenamnmensananraansa. | Littlefield & Duckiorth G0 .« inch,
DOueyanrenesiacninnn . Marysvillo oooiv.ennnan 80 m inch
Cluulmu Croek... | TN Osporne & Co (b - 80 g inel,
............. Porter (0} covvvrneinnnn- 80 }\,,m(h
Humboldt Basin Colt & Co....... Cevremenans 40, 80 £176 0,20,
Mormon Basgin .......... ceares veereeneas Ru"ma & Copelandl . cvernenninniinn, 70 7 ineh,
Pocahontns ... o Balsly oo e [P ves 300 ¥y inch,
Do...- . anl\ &Daly . ooviie e . 300 ‘;n incly,
No. Lew Cooper & Co ............. . 130 ineh, |
To. NOVOrBWERE v rvemermeanranvernes 125 oy dnely,
Salmon Croels coavrnerneneiaiiin el 30 Nos, 18 und 16,
Powors & 00 coie vaievniiiiaeenaen . 00,100 & 140 4 g inch,
Al Moon . . 100

Sumter .

(‘umpbdl
Stoigor’s I'rench Guloh. ool
Stephenson .«ee.eeeeeen. PR R
Sumter . .....

Willow C 2| W Bogwell L0
DOUGLAS, .
Big Bend Cow Creck ...... Sod Tuller. ..o iieees- e .
Do D. A, Lovens ......
Do Merrfam & Audelson.
Do Salmen «.....

Cafion City ..
G—x"mltu
'D

Trail (AEL\k

) McWillinms & Ash..

. Lasswell & Co...vuuvee.

Catehings .

Chay, Dwolley ...

*| BT Dyer & Son ~..iiilis

Sproul (®) ........
Borno & Lucas (D)
Koapp & Johnson
Cannon & Co ...
Thompson ..eeenn.. .

Trickson Oweng .covvvniennnnan,

Trail Creclk..o oo oo

201
140 1o

: }3‘ incl.,

% mu]x.
No. 20,
g inel,

ﬂ’ ineh.
N fneh,

0. 16

. N‘ inch,
| No. 18,

& inch.

.| vy inch,

vq inch,

A Ineh,
inLll.
il\OlL

. fg {nch,

Yy ineh,

o ineh,

Aplosat FACKBON, Grand Avlenat . 4o int
/ ))L"'l (. SR Cereerareeran P Frand Applegato...oovoiiian s . noh.,
” ..... . Squpw Lu}\c&i ................. venrmas f‘g inel.
J\shlnnd Anderson & MeCall oovvnevnanuns wr inel.
Cuvuto Creek.. Marshall's (0} ccavvnnnnanns . Finch,
.......... B N £ 1) R o Frineln
Trarrigguled oovvvennnanan e, Tarrls Guleh oooe vvviiianiannnnn 800 2 1200 | Toeernaaaaans vereevs | fpineh,
Forty-line....cooceeen - Davenport.......oven. . 100 loaenen . 1,120 | 11to22.. N-moh.
8 . Torty-nine . . ....oovuemiumeneneacionn, 150 feeeannns 1,100 | Gto10. rheniaareaes “inch.
Snmsanley ............. .{ Hays &,M('Guuler ...... peeeenn 80 1 11 A E\o. 16
LT b N I <11 £ TS 80 T |ecamenanes eo] Beveenene niiiveireriaan. .| NoO, 20,
Sterling .o, ves viviianns ervrmmanenre 230 I T, 10(\11(12 ceernrnmnnasnnse | yeineh,
.| Gha; L-I&Co ebereemeacieanainran 800 1 o, 10,
G GiInLin, .. ..., 250 2 ,’uinoh.
Gross Brog. .ooveeeaannanans 100 1 dineh,
JOBRPHINE, : !
Grass C‘rmk ......... e einaeeiaaeaa, Goff, Triplett & Chapin. .c........... 150 A fyeineh,
. SEEINL BECE « v venvemeonnnoros "o 150 f-tneh,
.1 Deaselles & Couuennnne... HI E\(N 18 and 18,
JWAlA0 i ceeeeiaeenn 160 -inch,
-| Blwe Gravel....o.lll 0l 100 (» 10.
JOSOPIIIO. vein v iierer e 180 No. 14,
WASCO.
QEhoeo -ovnns o] WHCkISEY 85 CO vene et e, 6o to 200 I T [ N cerenes] NO.
SOTUWHE CAROLINA,
CHESTERFIELD,
Neneemamatacstiaevaieene saraenannsenanss| BIGWET (€) ccu.. baemaneaienas i3 B LT00 | Boeeniiiinn avnann cavsesrs N0, 22,
' 'U'l‘An.
 BALT LAKR,
West Mountain ..o oooaaoi oo | ATgonamt. couensienees e eeeaonaas 100 Franmenvefommnnnneennn (P RN ++| yinch,
* @ Rubber, b Canvas, e Galvanized sheet iron,

P ——
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» TapLe LXVIIL—THICKNESS AND WEIGHT OF WROUGHT IRON.
[United States gauge and Birmingham gauge compared,]

. . UNITED S8TATES GAUGRH. BIRMINGHAM GAUGE.
g&';& Thickness. :g&;%g&gﬁ‘: g%;é Thicknoess. :ngﬁ,%&%?
Tnch, Pounds- Tuch, Pounds.

10...... © o 0.101890 4, 0884 0.13¢ 5. 8767
1 PR 0. 000742 3. 6410 0. 120 4, 8160
18...... 0, 080808 3.2424 0,100 4, 8786
1Beeennn 0. 071001 2, 8874 0.006 | 38119
) T SN 0, 064084 2. 6714 0. 083 3. 8304

. b 1 T 0. 057008 2, 2800 0,072 2. 8890
16..-..- 0, 050820 2. 0302 0. 065 2, 6081
17...... 0, 0456267 |- 1. 8159 0. 058 2. 8272
18.caunn 0, 040303 16172 0,040 | 1. 8601
104eennn 0, 035890 1.4400 0. 042 1. 6852
20..-... 0. 031961 1.2824 0. 035 1. 4044
21...... 0. 028402 1, 1420 0. 032 1. 2840
22.en.. 0. 026347 1. 0170 22, 0.028 1, 1235
5 DO, 0, 0225671 0. 9057 ... 0,025 1, 0031
oL, 0. 020100 0. 8005 ..., 0. 022 0. 8827
25...... 0. 017000 0.7182 1) T 0. 020 0. 8026

Nozzrug.—The size and power of hydraulie nozzles have steadily increased from their fivst introduction, and
with the higher heads of water larger apertures have come into nuse. Thns, while a few years ago an 8-inch nozzle
was the largest size employed, and then only in a very few mines, machines throwing streams up to 11 inches in
diameter have since been introduced, with the probabilities of a still greater increase.

The number of nozzles in use upon a claim varies from one to fifteen. It is very frequently the practice to
direet two streams upon a single point of the bank, thus obtaining a cross-fire. At most of the larger mines work
is prosecuted at several different parts of the elaim, and, as some companies operate several scattered claims, a
number of nozzles are often employed by a single ownershiy.

The larger hydraulic nozzles of the “Little Giant” type are deflected by levers and counterpoised. The small
brass hand nozzles, of no paricular pattern, ranging from 1% to 4 inches in diameter, are conveniently slung from
a movable tripod and directed by hand. Such nozzles are usually connected by a tapering galvanized iron sleeve
to & length of canvas hiose and have no joints. , ‘

The number and the sizes of nozzles used at some of the hydraulic mines are given in the accompanying table.
The heads or pressures of water, in feet, are stated in Table LXVIL

Tasry LXIX.—HYDRAULIC NOZZLES. | ) '
ARIZONA.,
: No.of |No. fod by Monn
County and distriot. Mine, nozzles. | one pipe. Size. lgex%?m l::f
YAVAPAL Tnches, Foet.
........................... RPN Y X 1Y) 711 | SO PO 1 1 : J [,
! CALIFORNIA,
Cherokoeo Flat Spring Valley..... ‘ 14 .2
Morvisthwina . . Lforrlgs Rtwige e . 3 01;61; one
o Oroville aeeaenanns 1 1
Bonanaw .. -... Mbenaaneanaseiaaenua 1 1 . 100
.| Duryea ... 1 1 176
| Mmtoti i g 1%
.| Mammo
Ponobsoot ,.. 8 1 150
5411 RO 1 1 dand 43 "150
T ] Y| e
; an 0
e 2 1 4 100 10 276
1 1 4 and 43 45
1 1 33 and 4 150
4
Dubeh Tlatieenedvernesreonssarsnncrnnsnees reaanene 2 i
Gold Run.... H 1
Towa Hill,cevcinnenns 3 1
Michigan Bluff. .. .coieniii i ieannnan

wvor 12
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Tapre LXIX.~HYDRAULIC NOZZLES~—Continued.

CALIF ORNKA—Continued.

Moean
. No.of | No. fed b, .
County and district. Mine. nozzles. | one pipe_y Size. ]ggl‘gu (;II:HOf
Inches. Feet. .
L NOrth FOTK. ceeereunerrcmornaneonneansuasmanenssosmauancnasnases 1 1 4 50
Blagk Hn.wllgl.i o . 1 } 13 and g% lgg
Hungaring
Pluu%na M. and W 6 1 6} and 7 150
DEY OrOBK .o evvrmmsmmmsnansnenemetantaneanpmnansancsanenns 3 1 A3amd b6} |eoneenen.
Callahon's Ranch...eeececancrnnmecaanmenanssanace A B.Cuvenreecvirscnnssasnrrammansnsas 2 1 2 and 2} o
e O ] L e S EA DL TR
Indian Creek... vesesseasnunesesiannes Bay City.eeencrearrvecnccensn 1 1 13and 2 30
(0 cameacianestanaron e ananeanaree ot arannas Coyote Creek 2 1 14 and 13 40 to 80
MeAdamB Guleh .ccovvverannernacccancrnesnrsnnas AFOU cemmnmmennnnns 1 1 1jand 2
7 PR IPPS PP Qak Grove... 1 1 b
Oro Fino ......... ..| John Young .. 1 1 2 80
Seind Valley ..... .| Tort Goff Cree: 1 1 4 feenrreainnns
DO ouvr cerevrianneeaassnseansennamanne--sres-.] Thompson Cree 1 1 4} 90 fo 46
BTANIBLAUB.
T Grange-.eeeeeceeas srencns eeesarsesnsanntrenns Lo Grange .ocvcecenriracnnronnsuenn teeeetermns e mammrnancaaas 12 2 4toll 150
' TRINTIY
Buckeye ... BueKeYO oaaeoveonrvrrnmmesnmasnn D R
Y Wit . oeennnnn ves

‘Do .......
Taylor's Flat. .. .
0=

*| Smith’s Flat ,
.| Johnston ....

.| Hupp & Murray ...
Mabl v

..| Center Placer......
.| Chapmen & Fisher.
.3 Gribbles .........

.| Trinity ....

Digger Creel

woo| Evans & Bartloth.....coiiaa e imeiriin s tenbaaaseniaae

.| Mammoth ........ .
.| MeKenna....
.| Trinity .......

Garden Gulsh

HArvey BroS..cceevnsrseneiasenarsacacaces qnanrenrmassunanssans
Holman & Mahon

Me's Bench.....

: Rule Brod.ceeeeuumcamenconenaeaas L

Wenver Creell cooveievenicieanenesiaannnsns e aeeanan

Hager & HANS oovennvoiacececnnnnmcansnmaaracnsasncaccrenaasrs N
Slattery.........

Wiltshire....... s

LRl --

J O e Lt )

CLEAR CREEEK.

OTa8B VAIlOY < cvneerneneanuacenmnrantssaennannennn
JUCKROD e vneteniamemnriracnaasnrernmrsremrnnsrsans

California cvvveeeeaierrman i iieiiiiiaaccee s
California covvenimnnie e i
Alma township oo

Habn's Peak

SUMMIT,
SPatlding «eumse .t ccimm et e an e

P C DR 1 17 U R
EAWALA'S ¢ o eneceacs et iante o tesasaciacsacannsaneransanans

RODROY e cevammenrenrmnncareanennns e eiemveavsereresensinadanaann
Sisler

p-La

[N

o

fy

4to0

8 to 5%

60 to 100

106
60

PENNINGTON,

Confederate..... et benseeiieeitirenaneaccaenneaas
Rockerville....ocaeen ccvencnnn..

BHOCKAAE. - e e ec o e e imeneneneransenncssaneemenrnsnnssassannsnnen
Black Hills B, M. Co .

-t

S

60

176
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TanLg LXIX.—HYDRAULIC NOZZLES—Continued.

GEORGIA.
County ond district. No.of |No. fed by Mean
Mine, nozzles. | one pipey Size, length of
stream.
Inches. Feet.
(£ Y U URIPN eeasaranan P TITERT RIS 8 1 1% to 2§ 75 to 100
: Batitle Branch cuecevccerronamrionincsaranarrenenssanansen 1 ) P 80 to 80
1 1 feremeanarion 10 to 30
1 i 3 25
% i 2 35
............. 100
1 b R RN 15
UNION,
Tenth and Firgh L R TR L 1 1 80
TPYRATA < venesomenrmrnnnassneaeanannoranneeanans NGO0CHO0 .oe v cves caenneenennnanancensansanasesrsransrannmnase 2
Fourth , . TIOTORE BDTEAE v nn om e eeess e essssmmnesesseeems s aaesrnnns 1 } i} gg
IDAKO.
ALTURAB, .
i 0 2 0 ) Hardserabblo ...ovseevrensraiaans cressenmnnsannnemnanrcesianaas 2 1 2and 2% | 25.te 50
BOIBE: ° . ’ .
BOBEOM «ecveemeeraitienrrairaa e n e R. V., SPONOOL ennvevnnannseomssanse et emaadsecianssnvannreanan 4 1 1% PR
Moore's Creek - .. Orepisculll .oovenraiernmannnn 2 1 2% tg %& T oh
DO venrvemanns Noble, Lowor & Mann 3 R 20.to 30
Do. Thorn Ureek Company 2 1 g& 50
Pionecr .. ‘e Hon, Bon. Wilson ..caaeeieeniens feavar 13 1 8% and: 20 and 46
TI0 enveanrammnransasssunnsssasnnanmsvasrrannns Stevenson & NoDIO « v vvremueieciaransemsmsacansmoassasssneacnn 2 1 4and b g eeenn
MONTANA.
DEAVER 1EAD,
Iaunock ..| Bannock D, and M, 00 v cunerrenrmaraacssaassanroocaeasnsaranans 1 | S O 40 to 50
7 ool WG BRI tuevreraancrincnonsnessacssonarmmnesesnsnnanranaseanan 1 N P 30
LT L 2 1) S R T R Snaw Gulol .oveeericnreenanmeaiaaie . 8 1 8,4,a0d G 130
Idoenderson Gulch . .. Butlor & Andorson 1 1 100
Indepondoenco ..... L OrO PO e eeeaeaen 1 1 1} 60
Nolgon ..oo.onnenes ..| Pioneer  ....... 4 2 50
Bummit Valley «cveveivrnueaeeiietrneanaeaee Noyos &UpPton .ooomvmranmaiiaaae e 1 1 2 40
LEWIS AND CLARKE. t
L1185 CRATIOO crvaueancviasnnnssrsnaansessascansinny WA, ClHOGEMAN <o ceerrrsossrameemmssasronnsrmeansssssansnnmes 2 1 2 5
Grorman .| Dlamond ¥, and H. Co 1 1 Bto 8 150
Thompson Guloh.. California .. 1 1 13 25
DO eercriarrnnann Morgan Bar .. 1 1 14 16 to 20
5 S L ..| Tubbs & Romsey 1 1 crenraaenmnas 30
NORTH CABROLINA.
MONTGOMELY.
TELAOTALO o v s e s e e meeesnecnnmansmnmvmennsrmmaneeans) BOOYOE DAM cevrnarnoinniiannaa- ] 1 1102 160
................................................... San Christian 1 1 2to 8 14
POLK.
................................................... (SOOITADIO + - vesaevommmecmmmsmrmsrenanomnnansoassasssaasssnnsnnas 1 1 2 10
. OREGON.
BAKER,
BIOO CRTIOM - o avecresssrsnnmeassssasnesnnmannansmnnn Littlefiold & DUCKWOIER. - covueerarreceraeanrrocsctianionnruans 1 1 2t0 3 25
Do..cun e ; X ...| Marysville...... Laus PP 1 1 4 50
Chicken Creslt ... ..| J.N. Osborne & Co enevaeniearvns e et ranaan 1 1 2 15
IO . vrrramcancnm e ennsnnnoannns ...| Porter .- 1 1 - I P
Humboldt Basin ... Colt & Co. 3 1 2 1001
Mormon Bagin ceseeneecacuivecnvannsa- Rogers & Copeln.ml 1 1 2 20
Pocnhontag....... .. . Bmslv L erdemeeans 8 1 2,23, and 3 150+
Do eecnevannns Baisly & Daly «.-vcveesn 1 1 2 50+
Do cvnees vuunnns Lew Cooper & Co ......... 1 1 1 30-
DO ceeneenancvncmnmanes Neveraweat .. feecnanaren 3 1 11,13, and 2 30
07 Y .| Balmon Cr%ak. ................................................ 3. g i 2 and %% ! 1%3’:
wVa.llo ........... . Powers & €O ovvvaiiiianens :
Shasta . V e .| Ah Moon . 1 1 13 and 2 30
Do . BT ) P LI T L ELCLEL R L Ll ettt bRl b pennenann 3 70
2T PRSP PPN St;elrrur s Fronch Gruleh 1 1 2 70
Do ... R, gmv?nsana ................................... 1 1 g . gg
BUOILET . < e v e ceven sumvedenmamassnnnnacmgennonncanss umter ... .. JE O PSP AP PR EE T TS SR . 8
Willow C . esemmmmannacsasainaaan BossWell.eeaeeeannns - 1 1 2% 40
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TABLE LXIX.-—HYDRAULIC N OZZLES——-Qon’oinued.
OREGON—Continued,

‘ Moan
No. of | No.fedb
County and distriot, Mine. rotos | ome pipe:v Size. lgltlgg:gln of
DOVGELAS, Inclzca.2 Feat,
‘Big Bend Cow Croeek . .| D. A, Levens.. 1 1 : 25
gDo IS Y I ') <) Y 1 1 2 79
-{ Morriam & Anderson . 1 1 2102} 75
o Salmon .ocuiiiinannn. - 1 1 4,4,and 6 200
Catehings ceeoee cainnnoaaaines R T Vesmsasassernaane 1 1 Band 4 45
MoWillinms & Ash 1 1 4 and 4% 180
tes Diwellg; 1 L 1t ond 2 . 40
%1;(‘311 ?ﬁ? So‘x‘:s. R y ................................................ 2 1 1} and 2 30
BFh 1101409 4 R 13 1 A e 1 1 N
Gr}\lnlilte . y . .. Blome S LillORS i aauenseaennrnnaneescerontruntcsacsuncsnncanasssan|sasnacscas 1 2 40
0 ... . Sé(lupp &g((_)‘lmsou ....... % % 4to g lgg
Iarysville .i Cannon & Clo £
Margevitle FIHILIS - nmeseee s oo e e e e e e 3 50
' Do ..., ..| Thompson.......... 2 1 2% and 3 60
Roclk Creelk .. cor| TrICKSON & OWONS.. cnennrenaneroeesnnacssnosnnnssanssnnsesssssnsleeerucasns o1 2% 60
Do...... .o| Lngswell & Coveecvniannnn T 1 2% §0
Trail Oreelk ".1.‘rni1Creek..................................................._.. 1 1 8% 50
JACKSON.
Applegate .oa. ceieeniiianieiiieiian sevrmenaraanaas Grand ApPpIegato .eeverececiaraiiuteinit e e rtai e irann e 1 1 3 160
llDri-', vevees .o.| Squnw L}l}((l g ............ 1 1 0 60
Asghland....... e : -..| Anderson & MoCall 1 1 3 gl()
Coyote Creelc . eoo| Marshall. ..ol 1 1 24 20
0 cmnhammaucoaiaseiaseraaatananereeanbannas Wm, Ruble -....... 1 1 8to4d 60
Tarrds Guleh -{ Farris Guleh ... 2 1 9 B0
Torty-nino Davenport . 1 1 8 80
0 ... Forty-nine. 1 1 2 40
Sam’s Valley Hays & Mo er 1 1 2 PO
Sterling, .| Saltmarsh & Co 1 1 13 20
o S ermerereetaeseetrraeenaan 3 2 g 295
.| Chapel & Co. 1 1 b 150,
) GinLin........ 2 1 b 160
LN 3 1 1 3 60
Coff, Triplett & Chapin. .o cc i rienmmraraennaraas N i 1 13 kg
-] Steam Boor ccvviviiciennnen 1 1 3 60
.| Dosselles & Co. 2 1 1% and Qg 30
L 1 1 3t08 )
Blue Gravel .oo.ee coeccenaanans 2 2 23106 75 to 100
J0o8OPRING veruvs vaveemnameans 2 1 4y to 5§ 7
Wicknigor & €0 coveeeimamevemeieiiecenannan Caemesanernan Yennes 2 |ereennonnens 1poand 1} |veveinnanons
SOUTIN CAROLIENA., .
CHESTERFIBLD.
e e et taiareanan maaeenanr e neeraennas BrBWOr 1 oo i eeat tarerar b et r e s e e e e 2 1 13nnd 3 36
UTAM,
BALT LAKRE,
‘Wiest Mountadn v..vveaiivnanenconnnnns Camamrersenes - L T N I S 1 1 8 80

Dury oF THE MINER’S INOH.—In loose gravel the excavating power of the hydraulic stream is frequently
greater than the trangporting power of the same water in the sluices. It would be useless to pipe down more gravel
than can be sluiced, so that the transporting power in such cases becomes the measure of duty. Computations made
by different engineers, and based upon actual experiment, show a range of between 1 and 10 cubic yards of material
moved per 24-hour inch of water (2,250 cubic feet), with an average of about 3 yards per inch. The amount
trangported depends not only upon the character of the material, heavy and cement gravel requiring much more
water than light, loose wash, but also upon the grade of the sluices. An increase in the grade with a given volume
of water results in greater carrying capacity, though the exact ratio of increase is not reduced as yet to law. The
conditions vary widely in different localities. ) , v o

WATER-WHEELS.—In some hydraulic mines the power for operating the derricks by which the large bowlders
are handled is furnished by water-wheels, usnally of the hurdy-gurdy type, in which the direct impact of water
under considerable head is directed through nozzles against the periphery of small, rapidly-revolving wheels. The

-power developed usually ranges between 5 and 20 horse-power for each whéel. These wheels und small overshot
wheels are also used in connection with drift mines for pumping and for driving air-compressors and for motive

power in the cement mills. Chinese irrigating wheels are sometimes employed to raise water for sluicing in creek
washings, ' ‘ -
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SLUICES FROM BANK TO OHIMNEY.—These are usually cuts in the bed-rock of irregular width, the bottoms
of which have a grade of from 6 inches to 1 foot in 12 feet. '

SLUICES IN TUNNELS.—The natural rock floor of a tunnel may serve as a sluice, but more commouly the
tunnels are fitted- with large, substantially-bailt wooden sluices, having rock rifiles of basalt, weoden block riffles,
or old railroad ivon and scantling faced with iron, as deseribed below.

SLUIOES BELOW TUNNELS.—These are constructed after the manner deseribed under the head. of lumes, and
are really ground flumes designed to carry gravel, ete., in addition to the water, but are more strongly built than
the water fluming. A few typical sluices are briefiy described in the accompanying table:

Tasre LXX.—DIMENSIONS, ETC., OF SLUICES IN PLACER MINES,

IN TUNNELE OR CUTSH. OUTBIDE OF TUNNELS,
Name. TLoention. ; —
"Width. Grade! Length. | Style of viflies, || Width, Grade, Length. | Style of rifles.
Feet, - * Feet. Tect, Feet.
Black Hawk. ...... Tivo miles northwest of Quiney, |........ I 1% Sindni21t ....0 § mile, | Blocks,
TPlumas county. .
Dol Norte. s peun-. 01(13 Klamath river, near Happy 2 {8indini12ft..... 300 | Blocks.......... b SN | SR 1, 200 Do,
am).
Gold Run..a....... Ono mile southwest of Gold Run, 6 {8inint2ft.....] 2,600 Oldenvrnils .. .}l .oooloiaians [N Veeemauns

Placer county.

ITager & Hang ..... Tn Junetion eity, Trinity county 83 to7 in, in 13t 1,440 | Blooks-
IIm'vuy Bros....... Woaver distict, Trinity county | 8. in 12 1% «, 800 Da..
Holman & Mahon..|...... [ T 2inin 12 £t 3, 600 Dao..
John Young ....... In town of Oro TMno, Siskiyou Hereeenens
county,
Orovilleweceonnannn. 01(1) l'ciu,ltlhel river, near town of [oeviiu|oacneiinn i B P e e 4 |2%im, inl127%.... 2,400 | Blocks,
rov :
Rule Bros..........] Woaver district, Trintty connty. oo oiieommiein i eaneiiaeidosarsnans [N 3 O e 3,000 Do,
Spring Valloy...... Chorokeo Flat, Butte couhty ..... ¢ | 8imin16ft..... 1,800 | Basalt .......... 4tol |4to8in in6 T [i}] miles. Bnmllt);lmxil wood-
on blooks,
Van Emmons ...... Town of Michigan Blufls, Placoer 28 }8 i, in 12 £%....| 8,000 | Wooden blocks . 2% | 101in, in 12 16.... 800 | Rock,
county,
Woeed's Poing...... Two milos north of Camptonville, 4% | Cf in in 12 ft.... 600 | Rock and wood- |[3%iod | 4in.ind21%..... 4,200 | Blocks,
Yuba connty. en blocks.
Wiltahire .c...o. .. Lrinity OUNEYs «eommseeasinerae]oearanns|eracaaamanaaaaaann R PO 4 | 8inin12ft..... 1,200 Do.

GrADE.—The average grade of sluices is 6 inches por box of 12 feet, though if the gravel is very heavy,
containing bowlders, a steeper grade is required, and as mueh as 18 inches in 12 feet is sometimes demanded.
Light sandy gravel can be carried on flatter grades than the standard, and in all cases it is advisable to have the
sluices set at no steeper grade than is absolutely necessary for the transportation of material.

LiviNg oF sLuions.—The sides of the sluices are protected by an interior faeing of 2-inch plank, which
extends above the riffles as high as the portion exposed to wear,

GrizzLies.—These are gratings of parallel iron rails which allow the sand and fine gravel to fall into the
undercurrents, while the larger masses are carried on in the main line of sluices or are rolled off to one side out of
the way.

Drors.—Where it is possible, drops of two or more feet are made in the sluice string for the purpose of
breaking up pipe-clay and disintegrating cement concre etions. Even if the gravel is apparently quite loose and
free, such drops can be usefully introduced if there is sufficient fall, and.with tough, clayey gravel they are still
more valuable.

UNDEROURRENTS.—Wide and very flat sections of slunice, placed by the side of the main line of sluices and
fed Ly the fine material which falls through the gratings, are called undercurrents. Here, the flow of water being
comparatively shallow and sluggish, an opportunity is given for the rusty gold and float amalgam to settle. The
tailings of the undercurrent are returned again to the main sluice at a point where-the grades coincide, -

CONSIDBERATIONS INVOLVED.—The exigeneies are such that in very many mines the engineer is unable to adopt
the style of sluices, ete., which would give the best results, and is constrained to resort to the most practicable
makeshift. The appliances for saving gold have been developed to a high degree of perfection and are well
understood by hydraulic miners, and with the right facilities very efficient means are taken. Given plenty of fall,
an abundance of water, and a line of sluices exténding along the side of a cafion, the system adopted would be
somewhat as follows: A number of drops would be introduced to disintegrate the clayey gravel. By a series of
grizzlies the larger sized material (bowlders, pebbles, ete.) would be shot off down the cafion, the apertures between
the bars being successively diminished until only the finest gravel and sand would be left in the sluices. It has
been recommended that this sizing should be carried to a point where the final siftings should only exceed by two
or three diameters the coarsest gold particles found by experience to occur in the mine. This light material conld
be carried on a quite flat grade with a shallow volume bf water, thus making the sluice practically a continuons
undercurrent below the point where the last of the reéfuse, coarse material had been eliminated, or a series of still
flatter undercurrents, returning their tailings to the main sluice, could be added. Auxiliary streams of clean water
would be used to offset the loss over the grizzlies. The style of pavement and the length of the string would then
be a matter of economic judgment.
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There is no question but that the rush of water necessary to move heavy barren material through the sluices
carries off with it much fine rusty gold and float amalgam. This is corrected in part by the liberal use of
undercurrents; but the very efficiency of these nndercurrents proves the advantage of light grades and shallow
waiter, which are only compatible with a close sizing of material. If there are twenty-five undercurrents connected
with the sluice string (and this number has been reached in some mines), the lowest one invariably is found to save
gold and amalgam, though each one successively catches less and less, thus showing that a forther development of
the system would result in still greater saving. In practice, however, the fall, the amount of water available, and
the topography of the country below the mine are seldom such as to allow unlimited choice of means; and, as

" regards the first cost of the gold-saving plant, the engineer is constantly limited by the consideration of immedinte
profits. Thus with reasonably permanent plant an undercurrent is seldom added, even if practicable, if it is not
thought that it will pay for itself in the course of a couple of seasons. Theoretical perfection must give way to
the expediency of the moment in this as in other mining operations.

RIFFLES.—The earliest form of riffle used in sluices was & plain transverse cleat. To resist the heavy rush of
water, gravel, and bowlders from large hydraulic workings ‘it is necessary that the pavement and lining of the
sluices should be very substantial. The most common form of paving in use consists of blocks of wood, for whick
‘heart sugar-pine answers excellently, placed with the grain verticdl and securely wedged, These blocks are from

6 to 12 inches thick, more frequently 8 inches, and are either squared, with rounded corners, or more rarely of
matural section. The interstices in which the amalgam collects are from a fraction of an inch to 4 inches in widtl.
By reversing the blocks after one side is worn an additional life is secured. In average mines the block riffles
Zast one season, and by turning are made serviceable during two seasons; but if the amount of material carried is
comparatively small, the duration is indefinitely extended, as much as five years being reported in exceptional cases.

Rock riffles have been advantageously substituted for wooden blocks in many localities. The rock commonly.
used is basalt, but quartz and other materials have also been employed. The flporing is.set somewhat after tlio
fashion of cobbles, slightly inclined from the vertical; and the pieces are selected with some aim at uniformity.
These rock riffles are very durable, and are more economical than wooden blocks, but the labor of handling them
in cleaning up is much greater. Usually they are placed in parts of the sluice which it is seldom necessary to clean
up. They require more water and heavier grade than do the wooden blocks. At the Spring Valley mine, where
the wooden blocks last but three months, the rock pavement remains serviceable Jjust twice as long, though the
duration in each case is shorter than is usual, the rock in smaller mines often lastin £ many years.

Longitudinal slats of scantling, set on edge, arranged somewhat like a grating, make effective riffles, and are
very conveniently handled. TFor this reason they are frequently placed at the heads of sluices, so that these portions
may be readily cleaned up. They do not last nearly so long as the block or rock systews ; bence, if the wear is
excessive, owing to the transportation of bowlders and large pebbles, a facing of iron strips is added. Old rails can

- Dbe utilized in the same way. ,

A large number of variations in the style of riffles, some of them patented, have been introduced. It is @ very
common thing for several systems to be used in the same strin g of boxes, thus: slats at the head, with alternating
sectionsof block androck pavementbelow. Thechoice of material and of form is governed by economical considerations,
by the character and the quantity of the gravel sluiced aud by the fineness of the gold.,

WORKING IN BENCHES.—When the bank is very high, and there is danger to the nozzles and the pipemen
from caving, it is sometimes the practice to work off the gravel in two or more benches, thus dividing the height.
At the Polar Star mine, Placer connty, California, the average depth of gravel was 300 feet and the maximum 350
feet. It was found advisable to work this deposit in two benches. Previous to the census year the upper bench,
the 150 feet bank, had been piped off and the nozzles were then directed upon the lower bench, which had a bank of
100 feet where being worked. The necessity for working in benches does not, however, very often arise. Very
high banks, sometimes as much as 250 feet, are worked in a single bench, though accidents to the apparatus
and to the men are apt to occur when very decp deposits are attacked in this way, and if for safety the nozzles
are set back from the bank at too great a distance the streams lose force. '

DISTRIBUTION OF GOLD AND AMALGAM IN THE SLUICES.—In a string of plain sluice-boxes the bulk of the
gold is invariably found at and near the head of the line; and if it is the practice to add the quicksilver in the
first boxes, the greater part of the amalgam also is recovered from the same locality. Below, the accumulation of
gold and amalgam diminishes in almost geometrical ratio, but if there are undercurrents a noteworthy percentage
of the total yield is caught by them, and the proportionate amounts saved by each of a series of undercurrents is
in inverse ratio to their order of succession. At the. mines where ground-sluicing forms the main reliance the
gold is similarly deposited near the heads of the cuts. The testimony on this point is unanimous and agrees quite
closely in detail. The statements received from the follow}ng mines will illustrate the manner in which experience

has shown the distribution of gold to oceur. OQther returns, given with less particularity, show a similar mode of
oceurrence.
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ARIZONA.

Jackson: Mostly in ﬁrsf 2 boxes.

CALIFORNTA.

A. B, C.: Mostly within 50 feet of head.

Bay City: 90 per cent. in first 10 boxes.

Black Hawk: In first 20 boxes.

Bunkoer Hill: 80 per cent. in first 10 boxes,
Carroll: Nearly all in upper hoxes,

China Creek: G6 per cent. in first 10 boxes,
Coyote Guleh: 90 per cont. in first 15 boxes,
Del Norte: 90 per eent. in first 16 boxes.

Dry Creek: 90 por cent in first 10 or 15 boxoes.
Duncan Cameron: Nearly all in upper boxes.
Duryea: Mostly in first 150 feot.

Evans & Bartlett: 75 per cent. in first 4 boxes,
Happy Camp : 90 per cent. in first 10 boxes, .
Fardscrabble : Nearly all in upper boxes,
Harvey Biros. 1 90 per cent, in head boxes,
Hidden Treasure: Mostly within 200 feet from head.
Hiyou: 80 por cent. in upper boxes.
Hungavian Hill: Mostly in first 20 boxes.

Hupp & Murray: 80 per cent, in fivst 700 feet,
John Young: 80 per centi. in first 15 boxes,

w

Johnston : 75 per cent, in first 10 boxes,

La Grange: 90 per cent. in upper hoxes.

Loewiston : 90 per cent, within 50 feet of head.

Lincoln, Hart & Henry: Nearly all in upper boxes,

Magalia: Mostly in first boxes.

Mammoth: Mostly in first 175 foet, ‘
Mammeoth: 25 per cent, in first 100 feeti, 25 per cent. in undercurrents.
MeKenna: 50 per cent, in flrst 50 feet, 10 per cent. in underourrents.
Morrig Ravine : Mostly in first 20 boxes,

Muc-a-mue: 75 per cent. in fivst 10 boxes,

North Fork: In firat 3 boxes.

Oroville: Mostly in first 10 boxes.

Pellot & Truitt: 90 per cent. in bed-rock sluices.

Ponobsceot: 90 per cent, near hoad of sluice,

Plumas M, and W.: Mostly in first 20 boxes.

Rule Bros.: 80 per coent. in first 180 foot.

Siwagh: Nearly all in upper hoxes.

Trinity : 90 per cent. in firet 120 feot,

‘Wingate: 80 per cent. in first 10 boxes,

COLORADO.

Bluo River: Mostly in first 200 feet,
Haln'’s Peak: Mostly in fivat 3 boxes,

Rob Roy: Mostly in firat 100 feet.
Sisler: Mostly in fivat 75 feet.

GEORGIA.

Battle Branch: Five-eighths in first 20 feet.
Cleveland & Buggs’ Branch: Mostly in first 50 feet,
Coosn: 95 per cent, in first 10 feet.

Forest Spring: Over 50 por cent. in first 36 feet.
Glade: 90 per cent. on bed-rock.
Griscom: In upper 50 feet of boxes.

IDAHO.

Crepisculla: Mostly in first 6 boxes,
Hon, Bon, Wilson: Mostly in firat 6 boxes.
Noble, Lower & Mann: Mostly in firat 2 boxes,

R, W. 8pencer: Mostly in firat 6 boxes.
Thorn Creek : Mostly in first o boxes,

MONTANA.

Butler & Anderson: Mostly in first 3 or 4 hoxes,
Californin : Seven-eighths in first 4 boxes.

Charles Pryse: Mostly in first oxes.

Diamond F, and H. Co.: Mostly in first quarter of sluice,
Morgan Bar: 76 per cent. in first 3 boxes.

Pioneer: Mostly in firat 3 boxes.

Shoup & Blume: Mostly in firat 3 boxes.

Squaw Gulch: Mostly in first 10 hoxes.

Tubbs & Ramsey: 75 per cent. in first 3 or 4 boxes.
White Bar: Mostly in fixst 3 boxes.

NORTH OAROLINA.

Cochrane: Mostly in first 2 or 3 boxes,

OREGON.

AL Moon : Mostly in first 2 boxes.
Anderson. & MceCall: 90 por cent, in firat 2 boxes.
Baisly: 90 per cent. in race,
Baisly & Daily : 90 per cont. in race, balanoce in first 5 boxes.
Borno & Lucas: Mostly in first 2 hoxes.
Cannon & Co. : 90 por cent. in race.
Catehings : Mostly in 2-upper lengths.
Colt & Co. : Nine-tenths in the race.
Dyer & Son: In first 2 boxes, -
Gin Lin: Mostly in first 4 boxes,
J. N. Osborne & Co.: Two-thirds in race and first 3 hoxes,
Klopp & Johnson: Mostly in fivst 2 boxes,
Grand Applegate: 90 per cent. in first 2 boxes. .
Lew Cooper & Co.: Soven-eighths in the race, balance in firat 3
Doxes, )
 Littleficld & Duckworth: Seven-eighths in the rave,.balance in
fivst 5 boxes.
Marshall’s: Five-eighths in first 2 boxes.

Marysville: Nine-tenths in the race.

Noverswent: 95 per cent. in the race, balance in first 5 boxes.

Porter : Three-fourths in race and first 3 boxes.

Powers & Co.: 90 per cent. in the race.

Rogers & Copeland: Three-fourths in the race, balance in first 3
hoxes, ) -

Salmon : Mostly in firsl 2 boxes, ‘

Salmon Creelk: 90 per cent, in the race, balaneo in first 100 feet.

Sproul: 90 per cent. in tho race, balance in firat 3 boxes.

Squaw Lake: 90 per cent. in first two hoxes.

Steiger’s French Guleh: Mostly in first and second hoxes.

Sterling : Mostly in firat 10 boxes,

Stevenson’s : Mostly in first box.

Trail Creck: Mostly in first 3 boxes.

W, Bosswell : Mostly in upper hoxes.

W. Ruble: Three-fourths in ground sluices.

Wickaiser & Co,: In firat 3 hoxes.
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This concentration of the gold within a comparatively narrow distance allows a frequent partial clean.up of
the more productive boxes to be made, while the greater portion of the line can be left untouched for a longer run.
For this reason a double set of upper boxes, arranged as are the arms of a Y.and converging toward the main line,
may be recommended where it would not be economically expedient to adopt a complete double-string of sluices,
so that the washing of gravel need not be interrupted while one set of head-boxes i& being c!emmd up. But the
fact that most of the gold is found near the upper part of the sluices is no reason why the string of Doxes should
be shorter than the limit fixed by the demands of expediency, for sluice plant is never so perfect that some
saving of gold may not be made at its extremity.

LOSS OF GOLD AND QUICKSILVER.—The admirable economy of the hydraulic process, which admits of handling
material containing an average of a few cents only per cubic yard, leads also to some uncertainty as to the
proportion of gold which is saved, and this very important question becomes rather & matter of opinion than of
absolute knowledge. Means of testing the tailings are simply a continuance or extension of methods adopted in
the gold-saving appliances, for the minute and irregular dissemination of the fine gold particles is such as to defly
the fire-assay or any similar means. * If, therefore, a careful reworking of the tailings is undertalken and the results
obtained are insignificant, it merely proves that no large amount of gold which is susceptible to the amalgamating
and gravity appliances in use has escaped in the first treatment—not that there does not exist a considerable
quantity which, from excessive fineness or peculiar chemical attributes, would be lost were the ordinary means of’
gold-saving indefinitely extended. :

In the majority of well-appointed hydraunlic mines it is elaimed, and apparently with good reason (though not
with any degree of precision), that about 90 per cent. of the gold present in the gravel is saved, and some intelligent
miners consider that the loss is even less. On the other hand, in a few cases, generally where the sluices are not
sufficiently extended or because of very clayey material, a loss of 33 per cent.is admitted. These are wide ranges
of expression, it is true, but still:it cannot well be doubted that the working of an average hydraulic mine gives
closer results than does the ordinary mill process. . o

‘With well-designed plant even gold may be lost because of at least three known conditions: It may be so
microseopically comminuted, and in such thin fakes, as not to sink in the thick muddy water of the sluices; or,

_after being taken up by the quicksilver, the resulting amalgam may be floured and similarly carrvied off in the
water; or, finally, it may be protected by its quartz matrix and escape in its native pebble. TFor the last difficulty
there is no remedy, since crushing gravel of the usual tenor worked in hydraulic mines is evidently out of the
question. ' : -

In the mines where careful retorting is practiced and the bulk of the quicksilver lost escapes from the sluices
the consumption of this metal is very considerable. The range of loss is reported to extend to from 5 to 37} per
cent. of the quantity used, and in the majority of cases from 10 to 16 per cent. is known to eseape. The loss of
quicksilver involves the loss of gold, but in what ratio is not known. The amalgam from undercurrents has bee1
tound to be poorer in gold than that from the main sluices. As the consumption of quicksilver is a known element,
a careful and somewhat extended investigation into the tenor of amalgam collected from different portions of the
sluices and escaping in the tailings might lead to useful results, and at least would indicate approximately the
ratio in which gold that is susceptible to amalgamation is lost as compared with the waste of quicksilver. It is
worth while to recall, in this connection, the well-known fact. that float amalgam has been caught at distances of
20 miles from the point where the sluices from which it had escaped tailed into the stream. )

RETORTING OF AMALGAM.—After removing the exeess of guicksilver by straining and washing the amalgany
ig retorted, commonly in cast-iron bulb-retorts, and the distilled quicksilver is collected nnder water. At a few of the
larger mines the retorted amalgam s melted into bars, weighed, and stamped, but usually it is sold in the crude
state. At many of the smaller mines, and particularly in new distriets where there are no facilities for retorting,
the amalgam, after straining as closely as possible by hand through chamois or cloth, is placed in a pan or on &
shovel and the remainder of the quicksilver is volatilized in the open air over a common fire.

LENGTH OF SHIFT.—Most of the large hydraulic mines during the height of the season are worked full time,
or with two shifts of ten hours each, thus running, twenty hours per day, When, because of scarcity of water ox
for other reasons, the mines are worked during the day only, the shift is from ten to twelve hours. Although the
work in hydraulic mines is often labozious, it is of a healthful nature, and is probably not a greater tax upon the
men than is the shorter shift common in underground mining.

LENGTH OF gEASON.—This depends on the duration of the period during which water can be supplied, and is
limited by either ice or drpught. For the more important hydraulic mines the average length of season throughout

- the country may be stated at about 200 days, though during the latter part of the run most of the mines are workecl
on half time or less and with diminishing water supply. Of the unreported mines the season is known to be much
shorter than the period mentioned.

EooNOMY IN HYDRAULIO MINING.,—This method of mining depends for its success on handling vast quantities
of matter of so low a grade as to yield bub a few cents per cubic yard. In many mines the product is not above

10 cgnts per yard, and in some favorably-sitnated workings a considerably lower rate of production results in profit.
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Professor Whitney's(a) estimate was that gravel yielding 43 cents per cubic yard could be profitably worked nnder
the best conditions. Since this opinion was published a still lower tenor has been shown to be profitable. Between
1870 and 1874 the North Bloomfield Company (b) washed three and a quarter million cubic yards of top gravel,
yielding 2.9 cents per cubic yard, at a bare profit of only $2,232 84, showing, however, that a very slight improvement
in the quality of the gravel would have rendered a considerable profit. The conditions necessary for cheap working
are not only an abundant water supply, sufficient dump, and high banks of loose fine gravel which can be easily
‘Piped, but in addition to these there is required -the closest attention to details and the strictest .economy on the
part of the management,

CosT OF HYDRAULIC MINING.—The method of measuring the cost, yield, and profit of hydraulic mining is a
question concerning which opinions differ. The estimate of produet based on the quantity of material moved is
the most common, but the conditions vary so greatly in different Dlaces that for purposes of comparison this mode
has bus little value, while the measurement of the irregular bodies worked is also a matter of some uncertainty.
Indeed, objections may be raised against each of the other ways proposed, such as stating the yield per miner’s
inch of water used, per square foot of bed-rock stripped, or the cost per ounce of gold extracted. Custom has so
established the method of caleulating product and cost by the cubic yard of gravel washed that this is likely to
remain the standard, though for technical purposes the product per miner'’s inch of water used forms a simple
means of comparison, and is preferred by many engineers ag being more generally applicable. From a purely
‘business point of view the expenses and the profits are perhaps best shown by reference to the product at its
market value. Thus, for example, to produce a dollar in gold the costs would e stated as so many cents for
labor, for water, for powder, for quicksilver, etc., each item forming a percentage on the product withont further
computation. This latter mode also permits of comparison with the results obtained in other branches of mining
and in industrial pursuits in general. C

A cubic yard of gravel may be taken at from 1} to 1% tons. When it is considered that this quantity of
~ material can be handled under the best cireumstances at a cost of less than 3 cents by the hydraulic process, some
idea of the wonderful economy and efficiency of this means of mining may be gained. If o ton of gravel is treated
at a cost of 2 cents, the expense is hetween one-fiftieth and one one-hundredth of the minimum outlay involved in
mining and milling the most favorably situated and most easily reduced free-milling gold ores. The average
cost of hydraulic mining bears about the same relationship to the average cost of mining and reduction of auriferous
vein deposits as does the minimum. A comparison with the expense of mining and reducin g rebellious silver ores
shows a still wider divergence. Thus, if the two extremes are stated at 2 cents per ton for working gravel nnder
the very best possible conditions and $100 per ton for mining, hauling, and reducing the silver ore under exceptional
disadvantages, the range in cost of handling similar weights of material is expressed by the ratio 1: 5,000, In
addition to the obvious advantages possessed by the hydraulic process, such as saving in labor, ete., and the
capability of handling vast quantities of material with great rapidity, a feature which especially characterizes it
is the fact that it is continuons and very nearly antomatic throughout, while in vein mining the process is divided
into at least two distinet operations, mining and reduction, with possibly many suceessive handlings in which manual
labor is more or less involved.,

The minimum cost of hydraulic mining, taken from the accounts of a few of the largest, most favorably
situated, and most economically and skillfully worked mines, is apt to be misleading if applied as a basis for
calculation in projecting new enterprises. While a very few exceptional mines are worked at a cost of between 2
and 3 cents per cnbic yard, it is probable that the average cost for all the hydraulic mines of the country, large
and small, is not less than 10 cents per yard, while among the census returns are cases ranging all the way from
this point up to between 40 and 50 cents per yard. - ’ » ’

The itemized costs of mining during the census year at a few specimen hydraulic mines in the northern part
of California are cited in Table LXXI, and in Table LXXII the results of operations at a group of mines in
Stanislaus county, and at the North Bloomfield mine of Nevada county, are shown. The figures of the latter table
are for an irregular period, about four years previous to the present investigation, and are from data compiled by
Mr. Augustus J. Bowie, jr. ) |

a Aurifcrous Gravels, p. 371, )
b Hydraunlie Mining in California, Transactions Am. Inst, of .Mining Engineers, vol, vi, p. 30,
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Tapre LXXI—COST OF HYDRAULIC MINING AT VARIOUS MINES IN DEL NORTE AND SISKIYOU COUNTIES, CALIFORNTIA.
Coyote | Thompson's
Cost of— Bunker Hill, | China Creek. |Happy Camp.| Mne-a-mue. ‘Wingate, Bay City. Gulch, 8111%13 S0
LABOY «nccee aacnemecmarseammnanranasmmenn et %4, 950 00 $2,167 86 $8, 588 00 $1, 089 00 $4,288 50 $835 00 $1, 950 00 #1, 095 00
Ropairs £0 GAEEI oo o vuvimanceercan e rnimnmanae [ e 1,000 00 56 00 |.co0nvn 30000 .............................. BT
Powder and fuse. 2,260 00 315 00 500 00 18500 | 800 00 {iucrneieniians|ammienieminaniliiiiiiii e
BlOCKE, BT s e ane ceeenmcsmmmncmaaaonaeaans 1,000 00 412 80 1,687 00 110 00 500 00 100 00 24 00 40 00
Boxes S 60 00 120 00 |ooeveoemmmsmoofeeennannnnnns 40 00 100 00 30 00 i
Quiuke;i.l;v;a;: .......... 150 00 45 00 25 00 12 00 85 00 |vemernreacnns 14 00 28 00
FPOOIS + v et e e mmaesmmesemane ceaesnes s tennn 50 00 100 00 100 00 |veenrecninnnns 50 00 |eeenenrenennnn N T A
Sundries 200 00 2000 [cenenevcnannns 148 00 200 00 [cocveenarenn L A 10»(1499
TOEIL. « - eeeeeaeeaesemmn e smanen s anemnmennens 8,660 00 8,180 16 11, 800 00 1,500 00 5,038 50 1,035 00 2,008 00 1,263 00
Nunsber of cubic yards of gravel moved . ...ooaenen 182, 300 82,234 314, 600 22, 554 243, 000 24, 750 81, 740 19, 600
Cost of moving 1 enbie lyurd ....................... $0, 0064 $0. 0887 $0. 0375 $0. 0065 $0, 0225 $0, 042 $0. 065 $0. 0045

TapLe LXXIL—COST OF HYDRAULIC MINING AT VARIOUS MINES IN STANISLAUS AND NEVADA COUNTIES, CALIFORNIA.

Coat of— Chesnan, French Hill, Johneon, Light. N“‘molfl.““““ Sieard,

b ) N e eren et $0, 036 $0, 042 $0.02 $0. 022 $0. 020
Blocks and 1umbeEr. « cveevenunnnenss 0, 0042 0. 0042 0. 6020 0. 008 80, 0225 0. 0001
Matorial coeeiniinnanans .0, 0062 0, 0067 0.0076 0, 0015 0. 0088
Melting and refining............ P 0. 0005 0.0004 0. 0004 0.0008 0. 0007
120 7Y RSN - 0,008 " 0,0104 0,008 (. 008 0. 0075 0, 004

Total cost per cubie yard .....- 0, 065 0,063 0. 087 0. 088 0,08 Q. 039
Yield yer cubic yard..aucsecieiecriinaas vasrevessanasasasonccannna . 0.16 0,13 0.04 0, 068 0, 0533 0.138
Yiold per el of Water. vuen eivercnsnsonnas eeremesenennnas 0.23 0.14 0.08 0.12 0,28 0.87
Number of cubic yards of gravel washed -..ccorveniveiiniinnana o, 284, 982 676, 968 106, 682 0683, 244 4,104, 700 155, 347

T e T L USRS $47,781 73 $00, 786 10 $0,148 27 945,444 65 | $207, 007 60 #20, 107 07

DOLDL COBE + e <eneer vnsmemsmsare smmnsnsasnrnsssmsnsnsesssennen 15,928 71 42, 065 83 7,465 99 96, 962 82 147,012 68 6,206 40

PROFITS IN HYDRAULIO MINING.-—When a mine is fully developed the returns are very regular and uniform
and can be counted on with quite as much certainty as, for instance, in manufacturing pursuits. Indeed it is
usually possible to estimate beforehand with considerable precision whether the returns from a given underta,kmg
are likely to pay for the expense of opening the mine. The chief elements of uncertainty are the amount of rainfall
and the duration of the working season, which in all localities are liable to vary from year to year. These remarks,
of course, apply mainly to claims having deep beds of gravel and worked upon & somewhat large scale, and in such
mines, while there is not the constant excitement dependent upon the possibilities of sudden strikes and bonanzas,
there is, on the other hand, little fear of the mine “petering” so long as there is a good gravel bank in sight and
the means of working it are at hand. Hence it is that few hydraulic mines are worked at a loss, except during the
prosecution of dead-work necessary to development, or, perhaps, in nnexpectedly short seasons. The hydraulioc
miner can easily ascertain whether it is worth while to continue operations, and when he finds himself running
behind he is apt to close down at once. The amount of work done and of money invested in this class of enterprises
is therefore very closely adjusted to the possibilities of profit, While, however, there are a large number of mines
operated on a bare margin of profit, it is believed that, leaving ont of consideration the value of the permanent
investment, the running expenses average hardly more than 50 per cent. of the gross yield.

PRESENT STATUS OF THE INDUSIRY.—Irom the inception of hydraulic mining the tendency has been
constantly toward improvement in method and increase in the scale of oper: L’uons, necessitating the employment
of large cmpltal, and, consequently, a consolidation of interests. At present the more important enterprises are
prosecuted by strong corporations, which are able to perform an immense amount of preliminary dead work befoxe
receiving any returns; but, on the other hand, many small mines. are still yielding bandsome profits on smaller
investments to individual owners. Progress has been madde chiefly in an extension in the field of operations, larger
tracts being developed and heavier rigs brought to bear. Greater amounts of water, at hlgher heads, and nozzles
of larger aperture; long tunnels, extended strings of sluices, and the use of double lines of sluices; increase in the
number of undercurrents, drops, grizzlies, ete.—these are the prineipal directions in which advance is contlllually
manifesting itself. Rach year brings new knowledge, and though the hydraulic method has again and again been
declared to be asnear perfection in point of practical economy as conld be hoped for, still there is reason to believe
that, while the general prineiples are now well established, the future has in store many further improvements.
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In California a serious set-back has occurred in the conflict between the hydraulic mining interest and the
farmers whose lands, on the line of drainage below the mines, have been injured by the deposit of tailings from
the mines. Damage has also been done the navigable rivers by the same cause. During the census year some of
the important mines were closed down for a considerable time by injunctions restraining them from working, and
much litigation was in prospect. The miners have, however, pending the final solution of the difficulty, of their
own accord taken steps to impound their tailings by dams; and whether the system proposed by Lieutenant-Colonel
Mendell is carried oub by state ail or by that of the geneml government, or not at all, the agitation of the débris
question will undoubtedly result in checking the damage, though if the miners are compelled, unaided, to restrain
their tailings the necessary improvements will add to the cost of mining., One effect of the “slickens” controversy
will undoubtedly be & resort to drift mining for certain placer deposits.

DRIFT MINING.

This method of working placer deposits is practiced in localities where the gravel is overlaid by lava, or where
the paying portion is concentrated in a thin stratum on the bed-rock under a deep wash of barren or very low grade
gravel which could not be profitably mined by the hydraulic process. It also takes the place of hydraulic mining
in places where, from scarcity of water or insufficiency of dump room, it would be impracticable to move the whole
-depth of the deposit by piping.

The system of mining is analogous to that followed in vein mines. The deposit is opened by tunnel, shaft, or
incline to the bed-rock, developed by cross-cutting, and the pay-streak stoped out. The latter usnally consists of
about 3 feet of gravel lying immediately upon the bed-rock, with the upper portion of the bed-roek itself to a depth
of from & few inches to sometimes 3 feet. The gravel is shoveled into hand-cars and wheeled out to the mouth of
‘the tunnel, or is loaded in buckets upon “buggies” and carried to the bottom of the shaft, where it is hoisted to
the surface. The gold iy extracted by simply washing in sluices, though sometimes the gravel is first crushed in a
cement stamp-mill.  As the gold on the bed-rock is sometimes very coarse, sluicing without guicksilver is in such
cases practicable. In the underground workings carveful timbering is required; and in breasting out the gravel
pillars ave left protecting the main galleries, or square sets of timber are introduced, which are filled with waste.
Blasting is pracficed to some extent, but in many of the mines the gravel is soft plckmg gro.und Pumpmg is
often required, the pumps being driven by water or steam power.

Drift mining is conduected extensivelyin Sierra and Placer counties; also in Slsklyou and 11 Dorado countiés,
California.. The agitation of the débris question has redirected attentlon to this branch of mining, and its
importance is increasing. At present it is thought that about one-third of the deep-placer product of the state is
from drift mines, Itis also practiced to a limited extentin various portions of the territories. Some of the California
mines have yielded largely, as may be seen from the following specimen cases:

TanLn LXXII[—PRODUCT OF SPECIMEN DRIFT ’MINES IN CALII'ORNIA. !

Mine. Tooality, Length of | Fleld por | produot,
Teet.
Hidden Troasurd cveevevnn. Placer county ..., 10, 560 $204 00 | o $274,283 00
Bald Mountsin ..........-. Sierra county..... 7,500 404 00 b 1,728, 616 00
Hawkoyo CefeenflO e, 800 487 60 ¢ 360,000 00
Tmpire cveveenrsnrnsevnees- P 1 S 1,660 482 06 ¢ 762, 000 00
Monumental....ooeeerennns DY (| R 1, 040 y 812 00 ¢ 825, 000 00
Pittshurgh ....ooovinnnaan, Y (R 860 500 00 ¢ 420, 000 00
Union . voveeenererrannn e B T 2,400 625 00 | 1,500,000 00 R
a To May 1, 1880, b 1872 to Augnat 1, 1880, . ¢ 1870 to 1880,

COST OF DRIFT MINING.—The conditions whieh determine the expense of mining on this plan vary widely.
Favorably situated deposits, requiring neither hoisting nor pumping appliances, can be worked at extremely low
costs; on the other hand, if the water is troublesome, the ground loose, and the pay 11‘1egnhr]v disposed, the
expenses are mueh cnhanced Thus, while gravel yielding a trifle over $1 per yard can be made to pay a profit under
favorable con(htlons, in other localities an average tenor of $3, 84, 85, or $6 per yard will barely cover expenses.
At the Lyon mine, Bl Dorado county, California, where the cement is crushed by stamps, gravel yielding an
average of $3 per, tou is profitable; and at the Paragon mine, in Placer county, where crushing is also practiced,
gravel of the same grade yields o handsome profit above the cost of mining and millivg, An average of $2 per ton
covers expenses ab the Hidden Treasure mine, Michigan bluffs, An analysis of the cost of mining in a series of
mines in MeAdams and Indian Oreek districts is appended. These mines are shallow workings, from 28 to 74 feet
in depth, the shafts penetrating a light wash and tailings. The “pay?” is quite regular, lying on and in the bed-
rock, and is stoped out on the long-wall system, hoisted in buckets to the surface by horge- whims, and washed in
sluices near the shaft mouths,
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TapLE LXXIV.—COST OF DRIFT MINING IN McADAMS AND INDIAN CREEK DISTRICTS, SISKIYOU COUNTY, CALIFORNIA.

L&ncgl‘xs‘,
o ' Hardsorabble| ppo et & R Williams
Cost per cubic yard mined. . C&ng‘ 1| Carrol mine. e Mg %ﬁ‘ﬁ‘@; ‘(:-:'ll(;l Siwash mine, i
mines.
Total cost of drift mining per cubie Fard.......ccvvevenceniaicneiraerannns $1. 207 #1. 620 $1. 60 $1 “3,4: $0. 813 $0. 89
- - = | o
................ 0, 952 1,148 1,00 1,148 | 0. 66 0, 152
%?zlﬁ%lei """""""""""""""""""""""""""""" 0.16 0.810 0.31 0.810 0.16 0. 164
S 5 O PPN POy LT 0.006 1oonueinaans L 5
Lights 0, 02 0. 064 0,05 0. 064 0. 0 g 8‘%3
D | T SRR FPRSPIINPN FRRIPUIADIE SRPIITRIPN AR PITY R 3
Horge-foed .cvvvnveneennnnnnnn . 0.02 0,027 Q. 0.2 0, 027 0, 02 0, 016
Incidentals and Wear ADA BBAT -« onrvceeeeacranrcrnreanns canman saorsssmsnasanes 0. 065 0.074 0.12 0. 074 0, 085 0.11

GRAVEL MILLS.—Cement gravel, if rich enough, and sometimes also gravel which is quite loose, is crushed in
stamp-mills of the same character as those working on free-gold ores from veins but fitted with very coarse screens.

The gravel from the Lyon mine, El Dorado county, California, is crusbed by a 20-stamp mill driven by water
power. The stamps weigh 450 pounds each, and drop 90 times per minute, with an 8inch fall, Thirty miners
inches of water under a head of 130 feet furnish the motive power. Of the total amount of gold saved 80 per cont.
is caughtin the battery. Outside of the mortar the pulp flows over a silver-plated copper apron, and thence through
800 feet of sluices. Butlittle gold is recovered from the sluices, however. The material is crushed without previous
sizing. ' ,
i%he mill of the Paragon Compémy, in Placer county, California, has 10 stamps of 850 pounds each, with steel
shoes and dies, dropping 90 times per minute, with a fall of 10 inches. The mill is driven by steam. The capacity
is 40 tons per 24 hours. Here the coarser gravel and bowlders are not crushed, but only the finer and softer gravel.
The screens are sheet-iron; with s%-inch round holes. From 60 to 70 per cent. of all the gold saved is caught by
battery amalgamation, from 20 to 25 per cent. on aprons, and the remainder by a concentrator and in 150 feat of
sluices. The record of a continuous run from September 19, 1879, to April 14, 1880, as quoted by Mr. W. A, Skidmore,
gave the following results: :

Car-loads of gravel crushed...o...cceee cavevnenn  emes s e remmuaar e aaeune hamecaneamdean mmen. e 4,241
Total yield vovueeceeae cnn. e M m et amee mman et s aeaam e aan smeman e an enee mene bnan e pannan $44, 8356 5HY
Average yield per ¢ar-10ad .....eeieicmiieiei i i vaean. A $10 o7
AvOrage Yield POr BOM - .o n cei et rt e e e e i e e mra e emnar v ean an e anan aan $7 05
Average cost per car-load, mining and milling ... .o oo oo it e e ce e e e e $3 04

ACCIDENTS IN PLACER MINING.

‘While a very large number of minor accidents, usually caused by the caving in of banks, occur in placer mining,
these for the most part are confined to mere bruises, and do not permanently disable the miners. In comparigon
with the number of men employed in this branch of mining serious accidents are infrequent. The returns for the
census year include only thirty-seven casnalties considered worth reporting ; of these, thirteen resulted in doath,
and twenty-four were not fatal. The number of men killed and injured by caving'was nearly four-ifths of the total
aceidents reported, while the next most frequent cause appears to have been the premature explosion of powder in
bank-blasting or in blowing up bowlders, stumps, ete. The returns are necegsarily imperfect, owing to the fact
that a large number of the smaller claims were not reported tpon in detail. The followin g table illustrates, however,
with gufficient clearness the relative frequency of the different classes of accidents, and the average frequency with
which the latter occur in mines of the largest extent and -employing the greatest number of hands:

TapLe LXXV.—ACCIDENTS IN PLACER MINING DURING THE CENSUS YEAR.

s CAUBE AND NUMBER.
Fatal accidents. Accidents not fatal,
State or territory. 8 § '*é g "E r’é g & | B
'g ’f @ 2 o g é’g b ® 2 :' §'§ g
9 | 8& b He | €% b 28 A |7 &p
3 8Bl o |BE|RS) o (8519 |3
AESE R IR AR
2 | € & 2 ! @ , ]
Ela |88 |E 18188 |58
The United States..... 87 1 18 11 2] 2 17 2 1 2 2
Arizong ...ooo.ooovn.n.... N PR | I P 1 e [ P
Californif....ceeoeninn.., 28 9 8 11 19 12 2 1 2 2
Colorado.....cvvurennonn. .. 1 1 D S PPN RN | RN PN TR SOON SRS
B Dakota vamnneiccannnsie..., 1 1 D T (SN SR ISS IR M S
RGN T SR [ DEURRS | O PUUR 1 ) S O U IR PRSI
Oregon wceueeneneerennnn,) & 2 1 1 8 B feamverlininci]eecons]ennane
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MINING DITCHES.

The system of artificial water channels, made necessary by the requirements of hydraulic mwining, and serving
also to supply placer wines not worked by the hydraulic process, as well as quartz-mills pnd other works, has
become of vast extent and importance. There are now over 10,000 miles of ditch lines in the United States, which,
with their flumes, pipes, reservoirs, ete., represent an investment of $27,000,000, exclusive of the purchase of water
rights. In the construction of these lines many novel problems have arisen demanding the exercise of & high

degree of engineering skill. Some idea of the magnitude of the water interest mffy be gained from the following
exhibit: - ,
Total length of ditich 1ines ..o o.vun. oo it it eeee cevacncerntacn cennns (miles).... 10,783

Total length of Aitehes PLOPET <o e' covn e amnce vaes N do. ... 10,183
Total length of mes .. .o et it et it e eeee ann e ann e e e aean [0\ S 450
Total length of PIPes evwvuerveere i et leaevnreeemen e e veie e ellOe e 150
Greatest length of lines under 0106 OWHETALID .. v o ee e cee ceceee caeccs e e anre nneeans fdo....... 200
Average longth of ditch lines reported, including feeders, @56 - vu weve vecerr voeene cuen vune 0. ireenn 26
Average length of all Californin HNes .. cooe o oo oot e i ieee e vem—e evae rmmaas [ 123
Maximum eapacity of ditel 1ines «......cueeiiins iiinencivnaaen cewaan{gallons por 24 howrs).... 7,560, 000, 000
Total cost of plant, including reservoirs, ete., and excluding cost of watoer rights...... (dollars).... R7,086,942 11
Averago cost por mile, including reservoirs, etie., of lines yeported.. ... ccovumoeeoioiioan.. do....... 3,800 GO
Average cost per mils, including reservoirs, otc., of Al TNeS . oon oo s oot ce caeee v ealOnrnees 2,500 22
Highest costi of plant reported under one 0WNOTEIID «av e avenevoannennnen comemmsuen s ownallOooenns 2,100, 000 00
Nomiual capital stock of 13 corporations, exclusive of mining companies owning ditohes..do. ...... 38, 805, 000 00
Working capital of 27 1nes oo vvicue oo ciir i iiniiee are cninns cnrecncmancenn canmenneeallOn s 1, 451,300 00
Totial annual expenso of MAINEENATIOO « v ove o iie cre ot irn i ice i eicmrceecaennnen e aallOe e s 827,280 41
Annunl cost of TEPAIIS. . o it e e cr e mreeecenaeeneaoaan et emmmtee e do. ..., .. 200,288 66
Annual cost of attendance, exolusive of PEPAITY «ovt ceon it i e i ven e ean (0 e 026, 991 75
Avernge length of soason of 1ines reported - .. . coueiees commre coie e e e ans (days).... M1y

An analysis of the returns shows that of 1562 lines for which the ownership is specified 858.82 per cent. are
owned in the state or territory where they are situated, while 11.18 per cent. are owned in other states or territories.
Of the latter more than one-half are controlled by New York capitalists. The ditches arve largely owned in
connection with the mines which they supply, though a few very important lines are operated by water companies
not engaged in mining. Thus, of 171 hydranlic mines from which particulars as to ownership of water were
received, 136 own the water which they use and 35 buy it from the owners of ditches. Table LXXVTI shows the
manner in which the ownership of the ditch lines is divided:

TanLs LXXVIL—LOCALITY OF OWNERSHIP OF MINING DITCHES.

g E’ Owned in other states or territories than those in which
B o E tho lines are loeated.
m
‘ L
CE I k|
. wa | 5% 3
Stato or torritory in which | = 2 22 5 5
diteh lines are locatod. 28 B 2 g % s 4
w
g | &% % BG4 2
g Al ! > . & =l S =~
= =} @ B
2 0% [g | B8 8 8|55 ¢
] 5 ke . : Ll E .
g | & BERERERE RERE
Total ceviienincacmnnnes 162 186 17 1 1 1 2 1 1 ] 1
Alabama coviieeinan, peanen 1 LU (RS | PO FUQREIN F P PP N P
A6 w103 1 ] - | I O T 1 I |henens
Californin . 43 a7 [+ T RO RN IR b-J0 P R 8 1
COlOLAMO « et varninarannnans "8 6 2 Haeers]weanen b S PP 1 femeuesfonenanfonannn
Dakotty «ovvnnen evreeaes ™ [y 4 P PR R R PSRN PPUURN T 2 |omnee §
Georgin..oeieiannae. e 8 4 d fleoes. N PR (RPRPY FS F B feecenn
G 1T 16 L O | e i [ s
Montana . ....vuvvueinnnnnns 1 DU PSRN | RN T PO P PP P DGR R
(0337003 N 50 55 1 e S N [N P

CAPITAL STOCK OF WATER COMPANIES.—Thirteen corporations, exclusive of mining companies owning
ditches, report an aggregate nominal capital of $38,805,000. Nominal capital, it should be observed, bears very
little relation either to the cost or to the value of plant.

WORKING CAPITAL.—The replies to an inquiry as to the actual working capital of water owners (exclusive of
that considered elsewhere under the head of hydraulic mines) were very scanty and useless for statistical purposes,
In Qalifornia two ditch lines reported $504,000 working capital, in Georgia one line reported $200,000, and in
Oregon- 24 lines reported $747,300. The aggregate of these returns from 27 lines is only $1,451,300—a sum
insignificant in comparison with the true total. At the same time it should be voted that in a large number of
cases ‘ working capital” is represented by the gross receipts from the sale of water, or by profit in mining where
the water is nged by the owners. ‘ ‘ '

v
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L

ExXTENT 0F PLANT.—The following list gives particulars as to the total length of a large number of important:
water-lines, the length of fluming and pipes (exclusive of feed-pipes on hydranlie mines), and the reservoirs, as
reported by the census experts. Itincludes a few lines which supply water for quari:zqm]]s and not‘for hydraulie
mining, and several which carry water both for mining and for other uses. These details are summarized by states
and territories in Table LXXVIII. The totals reached are merely the aggregates of the direct schedule returns,
‘While the latter cover most of the important ditch lines, a few large ones and many of the smaller ones not
reported upon in deta’.’\il are omjtted. An estimate of the actual total extent of ditch plant is elsewhere appended.

El f

Tapre LXXVIL—-EXTENT OF PLANT OF MINING DlTCI-IES REPORTED UPON IN DETAIL.

ALABATNIA,
Total REKERVOIRS,
lerlgth of ~| Length of | Length
County and distriot. . Ditch. mclltlx](?mg Num ﬂuﬁws of plgoa.
. flumes, sto. | Der, Cupacity.

CLAY, Miles. Feet, Feet.
........................................ JABNO e eavrprnnecnnrenaimrnrariinaanrans L [eevcncnsfonnmnanciensascnsueccmisonansnmucnsennnenes 600 |oeevnnnen,
ARXZONA.

APACHE. .
Greenlee Gold Mountain. .ueeeencinen-. Boston. vesseenceannan eeemgriaaesainas B 3 I B R TN Ceeessntersnnes Peeerienaniais 826 |ouinneenns )
MARICOPA.
........................................ Vulture Pipe Line . coevvavursrennnaans b (Y P OIUOP RPN IS 84, 480,
YAVAPAY
........................................ TRCKEON +rverernmanesanaacnnonneiomues 13 N 812 1, 200,
CALIFORNIA.,
BUTTE.
Cheroken .uyeeneneemmmmaesaasacicanonn: ﬁ)rmg Valley..ooeovoiiiii 100 2 | 800,000,000 6ubic f00b. e eirerrerciannnnns 12, 000 23,640
Morrie Ravine ... . .| Morrig Raving .c....... . . 40 1| 8,000,000 gallons . 21, 120 10, 560
Oroville.couvremmecianenacsanrenanasanss TFeuther River and Ophir ............. 25 4 | 500 inches each for 24 hours 18, 900 None.
CALAVERAS, ‘
Mokelumne Hill . C00kK & CIATKS o~ e earneecrannnnaenes 7,020 21,120
................ .| Mokelumno and Campo Seco.. . 10,500 {+ueraanen.
................ N B 02+ T PPN None.
DEL NORTE.
Bunker Tl «coenmnnniaiae il [ 11 800 inches por diem for 2§ months........ 18,200 Jeevusannn
.| China Creek ...... - . 3 1| 1,087,600 gallons...... femernenrsanes . 1,020 None,
.| DelNorte.....euv-- 10 Q040 [veeiinnnns
.| Happy Camp 21,120 [ceeiizennn
.| Muc-a-mue . 5, 280 Nono,
Wingate......... 7,920 Nono,
ColifOrmiB.ese s annensmmercnrunrennnas 18 200 (snnassrses
.| ElDorado.... . 6, 280 16, 8B40
Park Qannl ........................ P 08, 860 4, 600
South Yuba..oviveiemernasmenanncnna, 18,480 {vensennnss
GOld BUD ...onnvnenneencnnucmnncnanean GO RUD - vevsvnreecmasiimmannnnanne 12, 000
Tows HiL .. ... 1oLl lIIIIIIIIIUT Yows Hill........l0 0o 22: W Fome
PLUMAS.
Indian Valley. . cooooonermnerivannnn- Round Valley...... 5 .
BONECH eenerreaeninnrantranneranaa Dutch Hills y - . . 8?3,' (;88 ﬁ:mMoq
Black Hawk «veveernnnnn . 3
Hungarian Hill .. 1?)ri 1 §8§}3 . I‘Tm}‘e
lflumaa............................... 40 2 688 None.
‘| Dry Cregk.......... rnerarrannannes 2 N 10,600 [<neveenans
BIBKIYOU, ‘ ‘
Indian Creok .. .| Bay City..-......

Doveerennnn - Logote Creek mﬂi
McAdams Cree[: Hiyou Guleh Nune,
Oro IMino. ..| .Altoona Nune,

D .| Barker .. None,

anhb & Fletcher None.
. ’goun ........... None,
77| Shagketiord Groeic Nons.
TOTE GO/ +avemeenemon evmmeoooinnenn X Nomo, .
Thompson Oreek «.cmveveiunnennnrans
Pollett 8o Traitt «ueecavurane snnnunsnns

-

- — e ——

[ ——
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TABLE LXXVIL—EXTENT OF PLANT OF MINING DITCHES REPORTED UPON IN DETAIL-—Continusd,
CALIY ORNIA~Continued.

207

Total RESERYOIRS.
length of
County and dlstriot. Diteh. ling, Lﬂg& of OTEenigth
including | Num- g Dpipes,
flumes,oto. | Dber. Capacity.
TRINITY.
Buckeyo - Buckeye...... .
Hayfork . (Foup ditches)
Do... Fry Brothers ..ooeovveeverserenreocalococaneeaec| 1] 500inChEA- ccoirainia i iinircenrciiien [venin i [
Do..- Hubbard & Eidw 4
DO.eoervsrmnesantnsnaaanenn Hurst & Eljason. ... 1 |
Do..-- New River.. 9 |
Do.-.. ..| Point Bax... 4 i
Do. vv | eeens .{ Tourof 4 .
Indian Creek ... Johnston 6 |
Junetion City........ | Lewiston ccveurseerisiinecnnineinanes L O PR DU
Lew})ston 8}ulmhexénin....._‘................... [0 PO IO,
Ormecennsen hinose Company. .... s T3l
Do..... Cunningham. y . 23 vevvened]encan
Mineraville ..... Ridgoevilla ...... e .- Al B leweeeennes
Taylor's Flab . Trindty ... T, . L TN
Trinity Center, ..c.......... paeraeenes Coil vovviiinenannns P T T .
feesrsenmmannaans .| Bowerman ... .eeuuen - 8 |oe.eiaa
Chapman & Fisher ... . 4
Good Friday..ceeeesresereeiionnns . 1} -
Jacob8 WO, 1.ceiivaneaiariiannnnns 2
Jacobs No, 2. .coveuiannnnn . A I N g
.| Orogon Guloh . 1
Patterson,..vceveineinnunns 1
Sheridan . ...... raemnanan 1
Trinity G, M. Co .c.onennns emeeeaanan 4 2 { Totnl, 2,000 inches for 10 houra....... ... 480 |oeennnsn-
i olumne coeaeeeeiianan. teeenerumnna 126 5 | Total, 1,500 inches per diem for ¢ months. 81, 680 15, 000
COLORADO.
N 7
LAKE, @
ColforiR, cven cnen e caaiaiiaananns ] Ceneeresmmnnsesntiminan 3 1| 120,000 £allons oeeuneieniinermneieinnns Nane, Nono.
DO ciiir rcraerienennnneuen.n | Btevons & Lelter .ooouaiianiaizon 18% 1fenenn hemeasatesuucrantsiinanns [, 800 60
PARK,
Al township coeenaniiiieiiaiiae Alma Plaocer. ....... ceienmevantnesen 3 1 | 4,000,000 gallons ....... Gemumineesanrsaans None. Nono,
ROULT. ’
TS POkt neniveranennnvmmeenreeee F Bl RIVEr. oo oo e b2 T N T TR PR O 7,408 .00 oiene
SUMMIT,
e eiemearrnereeerennaasannnannsssees| Boston Ghand S M. Cooooliiniinns . 30 None.
Gold RUL. coveivene s vineannnvann .e- 120 None.
L] 1) R e None. | - None.
Tnjon Freneh .oveeaeenieaamnnennan -- Nona. Nono.
DAKOTA.
CUSTER, ‘
Pattlo Creok..oeceeareraaiiaenearvnnnas Buttlo Creoke-cveceerreneen eememm—nn 10% 4 | Total, 40,000,000 gallons. ...cnvee PSRN 43,560 |cenuens -
LAWRENCE,
COPOTTOTN . cuaet ceeeeearaennananss ool MoKay & ROBE . .cvvrerrmanaansiaas . § 2, 800 None.
Confederate Stockade 3 8,000 foeeeers :
Whitewood ...... ..| Black Hills G, and W. Co......... 29 e 2,200
| i
PENNINGTON, )
Cafipn .. _... tereaeammamnn ey vrery La018E GRARGO. cvvs i ren v vamecaan S T OO PP R T EORE Ty
Rockervillo..oocveenns [N | Black Hills Pracer M.Co ....... . 18 | is 05, 040 None,
R ‘ : '
GHORGIA,
DAWBON,
Towth, Iifth, and Thirteenth ........ Anicolole and Btowal .onvoeeenennes 2 3 | 845,576 gallons ....oeeveneeieiiienas 1,200 None.
IALL, ]
Pwellth ..., ... D AN (6 P PO eiesas 17 0 D, eeeeeianan e vemmemeeaecsuiacaanes peeen 2, 050 None.
LUMPKIN, !
Twelfth eeeaeeeeencammnninerens.| Dahlonega 40 % Total, 1,000,000 gallong . ccimvvvvrnnninans 2, G40 1?, 888
Do .. T | Hand ..oeee.s 38 S S PSR DO IR 4,
U::- DD ::ilxlig(lnt.on 13 2| 6,000 cubic feet...eereeer i iiiiianein 1,200 None,
UNTON, ‘ .
Toenth o e e S Coosn CTEEK o evniiiiirinnnnenervnmnn . 3 None. None,
WHITH, N
B | RPN NOCOUENEO (vv 1e vareesennmrrscseas 9 5, igo 10]('}((;5[')
Fourth .. _......... e n—areianes TOWI UTECK « avvanervnmnansnnans sneuns [ '
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TaBLE LXXVIL—EXTENT OF PLANT OF MINING DITCHES REPORTED UPON IN DETAIL—Continued.

IDAXO,
8 e
Total REBERVOIRS.
: length of Longth of | Length
ict. Ditolh. ling flumes, .
County and digtnct ﬁg gg g{é’t% 1%2? Copaoty. of pipes
Ailes. Teet. Feet.
Elkc Creek ... A.LTURAS ................ TASBOL < etecenamcaneceeransnnens [N b 1| 800 inches for 10 BouxS..e.eenenea e, None, None
DOISE ' N
S5 S 6 2 | Total, 840,000 gallons «aevernvacnviianass 200 N o,
B tivonis 11T | Speneer : o 10 1| 875,000 gRIONE - eeeennnrnennsnsmeremnnss 3,060 |  Nowno.
. D\nm ................. T %, 9!98 Nonts.
_______________ 10 [ceeermeiliamrermnsiiccarsaues PRSI a2 cae .
Crepisculla {feeders) 13% 2 | Totnl, 840,000 gallons eeveerncininnniaan. "102 Nono.
CrcPlscullu (main) lg 8 | Total, 1,260,000 gnllous ................... 3, ggg Eunu.
............................... ) ond.
Tast Monm P02 T D PP EE £ T PO H P 2,640 Nont.
B 8 75 < N O I T T T T 205 None.
S T e 480 |oneina s
..................................... 300 None.
. glélsfrﬁsﬁ def? ?.n. ...... .| Direct from ¢ 200 BYEH
..{ Thorn Creek... 7,000 gallons L .igg §unu.
..! Lambing....o.eaens ) OTH*
. Stevonson & Noble , 200 Nonuw.
WiHlHOM vacmncmece i ine e eeaas 8,400,000 gaIloNS cermmriniiinnsnacensanns 11, 880 None,
*
MONTANA.
DEAVER HEAD.
Bannack ...... .| Bannack D and M. Co 40} 1 | 500 inchea. 1, 800
Do.. Whito Bar..oiceeeen {1 Y PO 10, 660
DEER LODGE. .
Henderson Guleh.cee s ceaneninaioea... Smurt's Creelk «ccoilneniiiienirniana, 13 b L
In(lependence caeeeeamera e ..| Hail Columbia wocuau.. 16 NONo. loeeene awn.
B | .| Pioneer and Keystone 9 NOD fucaenae o aw
Squasy Gulel - ot .| Rock Creck «ovvencnnn 12 19, 600 iz
Summit Valley .0 ool Johm NOYES «vvveermeiiiiiiiiiaaas 18 8,000 | Nane.
LEWIS AND CLARKE. ) ®
-Last Chanee.--..ccmmneewsisanreannen..| Wm, A, Cheesman --...... tamraanannes 2 1| 5,000,000 gallons ..eu.... trevemaenieannan, 13, 260 Nonwe.
' MEAGHER.
GEIAN. oo v i reieaeainennsnasannnns..| Dismond Flume and Hydraulic Co.. 700 1, 700
Thouxmon Gulch . .Bll‘ch Cleek .......................... 628 fivviinnann

OREGON.
BAKER,
Bluo Cafion . .cvvvvevnvnrannsrans .| Littlefield & Duckworth.............. 4 2 gotn}w%OQ inﬁ:he? 1‘01'41? hOUrs .eecevnnae.. 400 None,
ot e, nches for 24 hours. ..

0 T oo Maryaville. ecenn secaneiicniiiaiinanas 40 2{ Ouo:l 000 inehes Tor 10 Lowrs - } 500 None,
Chicken Creek .| 4. N. Ogborne & Co ... 8 4| Total, '550 inches 101' 10 lmms .............. cemenmn
Qlarkasville ... .| Placer Gold Mining Co 40 2 | Total, 6,488,100 pin fong....... 3, 140 Nonae,
Humbolds .... () 1 4 | Total, 540,000 FLC00 1E0) T O None. Nene.
Pocaliontas ..o ooeveanii i Boisly .....cnviinias 2 j 11 100 inches for 10 hOUXs. vecveeeiansrsnenns 300 None,

Do ..| Jones & Carpenter 8 1| 80inches for 2 houra . .oovviiiiicuiiainan, Nono. None,

.| Lew Cooper & Co. 2% 2 | Total, 150 inches for None. Nouno.
.| Nelson ) A P P o Nono. Nonuwe.
Powers 20 8 | Total, 700 fnches for 10 hours. Nono, {eeevenenn.
142 6 | Total, 8,106,000 gallons 6,600 {oaurenan s

3% 700 ane
% ) P P
[ T PN becrearremar vt sanre s 2,000 | None.
2 1| 260,000 EolloNS wuvewnenrnreereuemeeannanes [£]471 0 O,

- S P o, 100 {ior wmemaw

13 3 | Totnl, 748,000 gallons 30 None,

7 1 225, 000 gallons ....... G600 ..

1% g “Hom .
McWilliams & Ash_..o.oviiiin.., 2 Nono,

Caﬁ%n City ..
Blk Clé;}i{. .
Grmﬁte

.| Charles Dwelley..

--.| Prairio Dlggings

Dyer & SODB. .. creaanataniercnannonas

Humbol(lt ..
Woliinger's..
Deep Creek.
Borne & Luc:
J. B, Gardner's,.

Klopp & Johnson.
i D

Thompson's.....c.cuan

Lake .
Roc‘k Creek .......... vermtavamaanane

Nouc.

Nonae.
1,200

Nounwa,
None.

None.

None.
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TaBre LXXVIL—EXTENT OF PLANT OF MINING DITCHES REPORTED UPON IN DETAIL~—Continued.
OREGON—Continned,

-

County and distriet.

Diteh,

longth of

including
flames, oto.

= i-w.

Total

REBERVOIRS,

line,

ber.

Num-

Capacity.

Lengtht

Length of
of pipoes.

flumes,

JACKEON,

Farrds Guleh .ooonen e, e
Tartynine. ...

Do
Sam’s Valloy ..
St it v iran i ceaaae

r l)i).
Muphy .
Waldo. ..

Do. .

Yunk. ...

..} Chapel & Co.

.-| Bluo Gravel ...

Greand A]){)lugi\tu. Jevia

Squaw Lake. oo il
Auderson & MeCall covniiiniinnnnn,
Murshall's. ..., PR e e
2| William Rush ..o

| Tavvis Goleb oo oil Ll
Ashland ...
. Forty-ning
| Tnys & Magrmder ..o oeviiiiianns. ..
o Baltmursh & Couenncinaiiiii e,

ABtElng e Ceeienas

Gin Lin ... -
Gross Bros o...ieviennaan.. e

(Goft, Triplett & Chapin
Stoam Boor ...
Carson & Jolng
Dosselles
Wialdo. ...

Josophine .......

D Wiekaisor & 00 o

AMiles.
i

171800 Tnches for

[

10 Lionrs

200 inches for 2 wecks, 10 hours a duy -..

TasLe LXXVIIL—RECAPITULATION BY STATES AND TERRITORIES OF EXTENT OF PLANT OF MINING DITCHES
REPORTED UPON IN DETAIL,

. No. of ]m’;L"PL-%:ﬂiu- No.of § v,y vtix of | Length of
Stato or torritory. ﬁ;}t:él ; é‘gﬂl}é‘{'@ :’(())sig;: ﬂu‘;nes. pi% o
)
Miles. . Feet, Feet.
Total ...... e eeseeneaees 176 3, 0484 178 7186, 021 266, 810
AlaDRINA vveiiiniaier e 1 1 |eeivnnn- 00 Jivevniunanan
Avizong........ 3 "1 1 637 85, 680
Californin. ... i 1,707 83 387,248 | 152,700
Colorado..eveevnmennnns 8- o83 K 8, 424 600
Dakota veennen iiinnnnn. ] 01§ 5 145, 400 2, 200
GROVEIV - o ce s cainsreenesnaanas 8 140% ki 12,190 20, 660
Tiulso..... et 17 286 .| - 11 20, 487 8§70
Montn . ccoeeiiinvuinann Ceenreanaas 1L 160% 9 42, (28 1,700
OFomon voveeveareanss eeenan [, 56 6163 54 89, 047 . 2,400 |*

- .
Tapnr LXXIX.—ADDITIONAL PARTICULARS AS 10 MINING DITCHES IN

CALIFORNIA NOT INCLUDED IN THE CENSUS

RETURNS.
DIMERSIONS.
Nuame. Longth, | Capacity. Gl‘gg(’é}’ or Cost.
Top. | Bottom, | Depth. '
Miles. Tnches. Tect, Doltars. Teet. . Teet. |
Totial coinvniins cuviameenenns arene 408% 21, 500 Gto25 8, 609, 012 5to9 4to 6 |- 2104
North Bloomiield, ineluding reservoirs. 157 3, 200 21016 708, 841 8% 5 HEY
Milton, ineluding reservoirs .... «..... 80 3, (0 12 to % 101, 570 8 4 3%
Tuveka lake and Yubs ...... eaneemnae 163 6,800 {..vunr oinn T © S SR O PPN
Smartsville ditehos ..oovsern v fiee PR, 5, 000 9 1, 000, COD 8 5 4
TLenATIOKE oo ovne v earemeremmremcnanaoans ABE [ verianrnany G to 12 136, 160 [ TP 2
LaGronge ....ceeenmscans vovmmnsaony 20 2,700 7to8 500, 000 9 8 4
Blue Tenbeeeararweienaernarenn- B 32 1, 800 10 150, 600 8 G 4 *

vor 13——14
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Table LXXX gives the total length of the ‘ditch lines of California by counties according to the official
returns of the state surveyor-general, the figures for 1870, from the same source, being annexed for the purpose of
comparison. The increase in the aggregate Iength andehe decrease in the number of lines in the decade indicate a
tendency toward consolidation of interests and also toward operating on a much larger scale than herefofore. In
1870 the average length per ditch was about 8% miles; in 1880 it had increased to 12% miles, the increase in the
averpge being largely attributable to the construction of a few lines, each of which is greatly in excess of the
present average. In this connection it mway be remarked that the average length of the California diteh lines

-reported upon by the census agents is slightly over 26 miles, showing, as previously explained, that the deficiencies
in the eensus returns were mainly of tho minor properties. ’

Tapre LXXX.—NUMBER AND LENGTIH O} MINING DITCHIES IN CALIFORNIA IN 1830 AS COMPARED WITH 1870.

1880, 1870, 1880, 1870,
County, Nurmber Number Amount of Commty, Numbor Number Amomnt of
of ditch | Length. § of diteh | Tength. {water nsed of ditch | Length, § of ditch | Length, |water used
lines. lines, ner day. linos. Jines. por day,
Ailes. Miles. Inehes. Ailes, Miles. Tnches.
Total cucvnneiinnnnnn, 484 0, 030 504 4, 014 208, 248 Wovadt . covneiviannianeanns 217 28 T 946 42, 400
——— | - e e e Placer coverimriininieneninns 22 358 10 302 14, 000
AMAAOT eneeiiae e ki 300 32 405 8§, 450 Plumas ... 84 {1V I PR FERY RN
BUEED o ceveenseiiieian crreineannan, 300 83 160 41, 000 Saeramento coevensonieana.. 2 200 2 45 4,000
Qalaveras . coveven ineenean. 26 525 10 616 5,800 | San Bernardino 2 500
112 8,012 ) 1F1E: 1) S M T N i1 T O P PO
266 9, 450 5 110 - 21, 000
3 40 Siskiyon.oooooaiiliil e 5,010
A 1,728 Stanislaug . 1, 800
00 10, 000 "Pelrama ... 160
...................... Trinity ... 49,7
- 20 * 860 7 8 01 F11 R I S PRPRRPSRDUIRN. AR FUOPOUSRPIN P,
06 | Unknown, || Taolumne «covvvaennan.. S € 1 Y P
40 18 720 N4 4,500

In the absence of similar authoritative data for other portions of the country the

approximately estimated.

portions of the country.

Of the ditches reported in the schedules the proportionate amount of fluming and pipes (
on hydranlic mines) is as follows :

o
o

rand total can only be
It may fairly be conceded that the schedules of the experts, which wimed at securing
useful details of the technology of the subject rather than at mere aggregates, and which included an examination
of only 1,707 miles of the more important lines in California, would show an equal ratio of deficieney in other
If this assamption be reasonubly near the trath, the total length of the diteh lines of the
United States may be estimated at no less than 10,783 miles.

exelusive of feed-pipes

Tapre LXXXI—PROPORTIONATE EXTENT OF FLUMES AND PIPES IN CONNECTION<WITH MINING DITCHIES.

Miles. l Tercentage.
Total length of diteh lines roported in sehedules cooo........ 8, 049, 60 100, 90
B e
Total lungth of flunes roported in sehodules. oo e viinicnneeinnans 135, 69 4.44 |
Total length of pipes roported in gohedulog cooes covacaias e 50, 53 1.68
Total length of ditches proper roported in sehedwles. .o oo..0 2, 803, 38 l 03, 90

The proportion of flumes and pipes helonging to the water lines not scheduled is probably a little smaller than

with the lines of more extensive equipment.

It is thonght safe, however, to estimate the total length of flumes at

450 miles and pipes at 150 miles, both of which are inéluded in the general estimate of 10,783 miles, the remainder
(10,183 miles) being assumed to represent tho extent of the ditches proper.
Oalifornia eontains by far the most extensive system of artifieial water chaunels in the United States, including

gix-tenths of the total length of diteh lines in the whole country,

The relative importance of the California diteh

lines is, however, inadequately represented by the mere standard of length, their other dimensions, capacity, more
costly construction, and economic bearing placing them still higher in rank.

No general estimate can be made as to the entire amount of work which lhas been done in the way of ditch
constroction since the beginning of hydraulic mining. Thousands of miles of now idle and useless ditches were
built in ecamps long since descrted; and in localities where placer mining is still profitably prosecuted there are
also many idle ditches which have been supplanted by newer and larger onés at higher grades. As an instance
in point, the case of Boisé basin, Idaho, may be cited. In this one district alone there are estimated to be no less




PLACER MINES. 211

than 800 ,miles'of old a‘u.d abandoned ditches, which cost about $850,000,@nd aggregated more than double the
length of the lines now, in operation. Many such cases exist in California. Even a very rough approximation to
the extent of these old, disused lines throughout the country is hardly practicable; but it can only be broadly
stated as being very large. ’

CosT oF PLANL.—Table LXXXII gives particulars as to the cost per yard of ditehes, flnmnes, and pipes, and
the cost of some of the reservoirs, of a number of water lines, as reported in the census schednles. There are some
unexplained discrepancies in these figures; bub the returns are published as received, without further comment
than to call attention to the fact that while the totals seldom correspond to the sums of costreached by comparing
the average prices with the total extent of the four incomplete classes of plant named (ditches, flumes, pipes, and
veservoirs), as elsewhere stated, they are more reliable than would be the sums of the items. In faet, in many
instances the totals alone have been returned withont an attempt to segregate the items, the latter being obtainable
with greater difficulty as well as with greater uncertainty. A few of the amounts represent the prices paid DLy
Dresent owners, who were unable to state the original cost of the works. '

Tapri LXXXIL—COST OF PLANT OF MINING DITCHES, LETC., REFORTED UPON IN DETAIL.

ALARAMA.
County and district, Lino, D‘;ﬁhﬂ""' Fl‘;;lfd?“r Pipe per yard. | Roservoirs. | Total cost.
CLAY, "
............................................ R (L1 T PO SO $0 80 $O20 | e e $686 00
&
ARIZONA, .
AMARICOPA, . .
............................................ Vulturo Pipo Tino weveeenvoeeeveeneen oo o e e 60, 000 00
CALXFORNIA,
) BULTE,
L T 0 1 S S})l-iuu Valloy 417, 780 00
Alorris Ravino .| Morria Ravine 171,153 76
L0 a1 N 280, 000 00
CALAVERAS,
Mokelumno Hill 4 700 ! 50, 000 00
.................. . 60, 000 00

............................................ Uni 250, 000 00
DREL NORTE, )

Bunker Hill 344 2 00 27,000 00
02133 T RO T | SO PN PO a1, 500 00
DOINOVEO covviviieiiiiset viemaaanidann 225 225 100, 400 00
| Happy Cnmyp {south fork I n river) . 187 106
-] Wappy Camp (main fork Indianriver) .. 2 68 195 74, 000 00
.| Happy Comp (Grider's line)........._ .. 27 2 03
MALCHLIIIEG cavrnsrannsmnncnarocraasernas 82 170 5, 000 00
Callfornin ceerreivecivonienrvanscneiaaes| 0 50t05 00 0 6506 to i 00 1 40to 0 00 (100 404,500 00 GO0, GO0 00
.1 I8l Dorado. i) 4 B0 880 feeeemvins venean gul, Ul G0
Tack Canal 183 ' 237 8 50 00, 000 U0 2, 100, G400 0¢
WNovada Gity covveiaa iy e South Yubt coscneacninemanaans N ORI PPN 375, 000 00 1,100, 000 00
PLACER.
Gold Run.... Gold Run . 20,000 00 450, 000 60
Tewsa Hill..oooooil .| Xowa IHIL.. 8, 000 00 200, 000 09
PLUMAS.
Indion Valoy...oovevicnnenian Vanennsvnesns Round Valloy cove ccveviiennicneisvenas 94 8,000 00 33, 000 60
Senoen...... .| Dutel IHN ., N S . 325 Qup 0D
. ] Blaek Hawk vvveaiiiiiinenienaiiannan 20 |ecimanann 1, 000 00 2, 524 (0
..... -} Hungarian I et R T (R oo 4,000 00 16, 600 00
....................................... Pl e e varernnne e rnnnmrnecsnannes 72 §u, 609 40
BHARTA.
0 e i e Dry Creok.ccoveveaaeiay e S N 120, 000 €0
N SILWHJIHI e G P g P 4, 000 00
Indian Creek . .| Coyote Crecle 5,000 00
ALeAdams Crock Tiyon Guleh 8,000 00
Oro Fino Altoons . @3, 950 00
Jo Burker.. i a'l, 650 00
0 .| Yuung's { 6,000 00
Dao..... Young's (Kidder diteh)
LOmartz Valle Byt DAm..n-.. ... @400 .00
Do....... Shackolford Creek ... @3, 600 00
Seind Valloy Fort Goff..ouen veauet 1, §81 60
Do....L.. Thompson Creck ««veeevanees 500 00
S8 L < O RPP Pallott & Truibheeenereeacessmnsmonieens 500-00

@ Cost to present owners; original cost not slated.
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Tapre LXXXIL—COST O PLANT ,&)F MINING DITCHES, ETC,, REPORTED UPON IN DETAIL—Continued.
CAN AW ORNXA~Contimed.

County anu distriet.

Lino.

ARINITY,

Tuekeye..
Huyl‘mk

.......................... Toink BAE coravereeraresansassoassssnan
%3::::::"” S Oharles Ponrot, . ceniaiann vann
Indian Creel . .1T,ulmiu(‘(m ........... raeees .
ity Lewiston...... peresnianen
i‘é’x’v‘:ﬁ‘t‘fﬁf . ) .............................. Chamborkin . covveaeriianneann, Cenune
L PR wersimaoan )lnimmo()mnpmxy ..... beveinervassennae Nersasensananen
Do...... 1 Cunnjugham
Mineravillo .. J Rldgevillo. oo iviinen e

Taylor's ot ...
Trinity Center

.| Py Blos, ces.s

1 Iabhud & 1 fiwnrda. ..
.| Thuvst & Elinson oocnansn
Now River oo Nevasersasnsrareararaenn

BUuekoys covecsanen farsressescarnarraues

PrinitY aesessverinvnenson

Diteh per
yard,

[ N IS rrennnan N

BOWETINN cvranrvanse senss taserrsssennn
o Ghapmon & 10 T[] PN
| Cafion Uroek

o] Goml Frblay .ouenenenanns

J JTacobs No. 1

amsanen

Tneobys No, 8

.o} Orogon (mlvh
.oof Pulterson .
oas] Bhovidan .

| Trinity MO

TUOLUMNY.
Columbin sevunrvaredonaneans [ TOPUN PR B 1) £ O O 00
COLOBRADO,
PARK,
Almu towuship. ... Vrenaens Cesreniereeans AMALINCO s enssvors annnnnmrnnsynanss g
ROUTT, i
Hahn'a Ponke vecnneverensnenenn vivererenns] BlRRIVEr coviivivnrsmreenannanes vans " (it
BUMMIT,
J Boston Goand 8. M.00 oovvvnnnnns w7
o Hiwler. ., })

A Tndon Frenol covssvnanss vane

-

Flume por
yard.

Tipo per yard,

Reservolra.

Total cost.

senrrmnjre

aramweane

tenreremenr ey

$2, 500 00
600 00
1,500 00

8, 000 00

$150, 000 00
16,000 00
.500 00

3, 500 00
'70 000 00

20, 000 00
18,000 00
20, 000 00
16, 000 06
4,000 00

7,000 00
8,600 00
86, 000 00
40, 000 00
12,000 00

7,000 00
11 000 00

o B 500 00

8,400 00
5, 000 00

20, 000 00

$1 00 169, 500 00 800, 000 00
................ 000 00 5,000 00
................................ 7%, 000 00

@ 4,000 00
a3, 000 U0
b1, 600 00

@ Watimated, b Clost to prosent owners; oviginad cost not stated,
DAIKO N A
' CUSTRI
Boattle Creek.aernaniarennnninn, Carevnaens Battlo Creeld Chavel G QO vver e nannas 80 DBTE [eeniennn [PPPIN 12, 000 00 02, 000 00
LAWRRNCE.

Capo Torm. ..ovaaenas MUTKAN & THOHA. cuac i vimnninnrvanscnssslimmensnnivensans BO0 |eueirinenncerncs]ornnncnnnsnncnns 4,000 00

Confederato.. BLOCKRAG 0 virenvennnsraraeesssrsneene: 60 B0 feerrrrnnnnnesaes 100 00 8,000 00

Whitewood Black T wnd W Gonnnn I {14 J PR 180 [everienrunncnnes 300, 000 00

PEXNINGTON,
. Lot Chaneo. oo ivvaenee armneranaaiaen 1 O B + 200 00
Black mu» PIaetr (50 vemmemeerreerensorvneren Ve aman s 210, 000 00
GHROXGIA.

DAWHON,

l'ourth. Fifih, and Thivleentls s eevarsven.s - Anteoloks and BEtownh. .o coeanan. .. 004 2848 Leerens avrran 238 00 |e-enn RN
HALL .

A 1 U T £ T, R 15 B OO0 [cerrnnnrearecnionaans eannmeans 0,606 00

LUMPKIN.

TWLli't,h ................................... Tinhlonepen b 2 00 8 50 20, 000 00
| Tand. o it 6 00 9 00 500, 000 00
| Binglet 17 G0 lvnnveonnannnones|sananoracarssnnsfrassvarsnecnons

UNION,
B R L SRR I 11T 20 S ermvairaasara 00 [coviimursanngenn reeremmanmenanss[rnannnesnanesens 500 0%
) WHITE,
Fourth..oovviiiii i s TOWI CLEOK . vunvnsoresnnsecvurersronnes 40 85 270 100 00 8,000 00

e ]

™

| e
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Tasre LXXXIL.—COST OF PLANT OF MINING DITCIHES, BTC., REPORTED UPON IN DETAIL—Continued,

YD ANO.
County and distriot. Line. Di;'ﬁ}d%) or 1“11:;’12‘119(1?01' Roservoirs, | Total cost.
) ALTULAB,
Tl Croek.cveenorncennan reaeieenaanian RN B Y115 | SO Eneemecenesnuansamanan $0 36 [....... meaanna $600 00 #$5, 100 60
BOIBLE,
LTt TN ) | SR [ BPeneer cuveaiiinienann teacmnearraanas 1 p
Moore's Croelt «oaaae. e seemmreeeaaaenne, Alld(u'aon,.......................... ], 388 88 2‘.1'333;’) gg
DOname e -oo2| Chuisty......o DR reneomns 20, 000 00
DO aerrrrannanaanesnnancnes ceeinreeans Crupisoulln (foeders) ....... Ceamecem . 1, 20000 11, 880 00
Doccieeecinnn Creeareieesiennauatuny +...| Cropisculla (main).cvaveuenn.e. vesnienas 2 0c0 00! 22 437 60
DOieerennennns Ceavenaen Ceeennneneine PRI 1011 11} PR 5 0
0 PN Dunn 1!;: 883 80
7 JO rermesariuasrmTan ey Tonst Moore's Creel .. 30, 000 00
DOemenicinn e iedirsecimanaaenatena Tauson 22,000 00
DOcnnernninns vemnnas weennneana e Lambing...eeaenons [ TTTRPT Amememans 8,000, 00
M(mnlmu...............: .............. TN P 4,500 00
Plowman . co.eceee.a. ki 12 00 80, 000 00
Thorn Creelk ... ... 30 145 20, 008 00
. Do .| TUypper Alderson.,.... 34 2 00 o 8,000 00
Pionoer....comvennen ammenseamarenaann e Stevenson & Noble. ccavenvearaenonaan. 08 4 00 20, 000 00
| 27 S, e WHIOI v ereacmaennen toneannvaannnns 2, 000 00 125, 000 00
o Bstimated.
MONTANA,
BRAVER JIBAD,
Bammook .oveimenaniinannn. [T Bannock coaueeae.. [ 12 50 1,000 00
DEER LODGE.
Hondorson Gulolt ...cveviueianianneinns verel SMALE'S CrooK covnds icovivimenemmieanaas 800 00 §, 000 00
Independence.... il Columbin. .. ..ovveninnan 1, 000 00 40, 000 00
Nelson ..euunnen Pioneer and Koystone.... 800 00 10, 060 00
Squaw Guleh . Rock Creelc ... . 1, 600 80 20, 090 00
Summit Valloy covean ceaivniannia, wrensnves| JOIN NOYOS vevvenerinrnnnnn e emammaans 100 200 Y PN 48, 600 00
LRWIS AND CLARKE.
Lust Chanoo. cecevvienviininn vemersnmeneedd WoL A, CLOGHIAN cuveiiciannacaoans 100 6 00 10, 000 00 80, 080 00
* MEAGHER. '
GOIMUUIL ceveanvavansiansennonosnmmsommannns Dinmond Flume & Hydraulio Co 6 50 [ 90, 000 00
Thompson Guleh . | Bireh Creek voveae civediancasnviennnaa. 51 700 00 1,600 00
DO.evinnnnn censrnannirann vevmeuaenn L0 S S 40 300 00 8,000 00
OREGON,
-BAKER,
Bluo Cuﬂ(m .................. teeenaeananass] Littlofleld & Dookworth..... peareenenn 1, 500 00 4,550 00
B T D D I L LLLLE LR LI LT P PEET PP Sy PP 7,500 00
Cln(‘lmn Creok.oonn.. deswmeann vevennesunaas] . N Osborne & Co. 1,800 00 8,500 00
Clarksville ... Placer Gold ..... v 5§, 000 00 45, 000 00
$10) | P arremaammnen e 200 00 450
Baisly. .ooovivnens 400 00 4,600.00
Jounes & Carpontor. 100 00 2,740 00
Le\v, Cooper & Co, 600 00 1,700 00
6 YL I £ g | T ] EE TR Y N L 3,872 00
Ryo Valley ...... . teemssuarsansenee] POWOBIB...civvurennvrnnnmnnasaniees cuanfen 6, 000 00 20,488 €0
Bhastn oo iiiiiii e, ermnansereensss] Bldotado e earrremasasuraaen - 2,200 00 455,200 G0
) .. Young & Timbol - Crrenaanaes 90 100 |ieervvorunoncns [tumacecammannnes 4,085 00
Willow Cresk.......o0. easarsianasnnnnrn W, BOSWOIL. coveavrnneanaanan PR 201 N O .- 128 00 276 00
COO0S, )
T PPIUUURIPIEN B L) 113 1111 S PPrs ernaeens PRI PRE T heaeen JR R @ 15, 000 00

DOUGLAS,
Big BLud Cow Oreok coevvrecarnannanveanas 1
B
Do craeeiiacnnreiennees .
CABONVILG venenrn rnrnnn Ceareser ety
5 7
Green Mountmu
GRANT.
Caflon Ciby «vavenrnnimmmmneeniiaacinnsanns
Do..
Tk Cree
Graunite .
0..

Do.,..
Marysville

J. G Fuller
DA LOovonR ... ..
Mervinm & Anderson
D, I* Salmon ......
Catebing Bros ......

MeWillimos & Asl......
Charles Dwellpy . -oonenns

. .Ikl()pp & Johngon .......

Hillis ....
Miner's_ ... .
Prajrio Dlggmgs

TTumboldt covevremimnnenaess
Wolllnger voveeoeeeneeas
Deop Creek coveveemnane »
A Borne & Taens ...l ceaen
| 7. B, Gavdner. o...oaaaees

AN (Y0 1)) 1:11) DR PR

ToakKO ceaaermnaniaamennn e PPN 55

7
025 to0
B0

...... weeemen-aj 022100 36
82

o Estimated.

PR Beomncnn .

1, 000 00

2,600 00
1,100 60
1,436 00
6,000 00

240 00

1,646 00
720 00

12,455 50
15, 000 00
10,272 00
7,000 00
20, 000 00

10, 500 00
40, 000 00
15, 000 00
1, 000 Q0
19,820 0

7,744 0



214 - PRECIOUS METALS.

Tanry TXXXII~COST OI' PLANT OF MINING DITCHES, ETC,, REPORTED UPON IN DETAIL—Continued,

O RIGON —Continued.

Connty and district. Lino, 1)];:;1‘:(]?“? Fh;':,‘:lp“ Pipo pev yard | Reservoirs. | Total cost,
JACKSON,
ADPIBELES e S BT KO e een cervannncniennenne $0 09 $L B0 Jeeeivannanninnn, $1, 000 00 26, 000 00
0 R ] O Andorson & MeCnll . AT I PO ... ! § 7000 00
Coyots Orool ..o carei e iiann i iiaee s Murshall .ovvennnn. 20 660 08
M oiwninesvnnnanan Netsestisaioinanancaa. Wm. Rush ...... ... s 26 700 00
Fayrr m(ml(h .............................. Trarrish Guleh (apper) ovecnerinvnnenns o8 ] §

19, 568 00

T Tarrish Guloh (lower) coovveeaan cnvivens 00
B T 0 ] T Aghlnnil, ..., .. 16 6, 000 G0

1M e nmsnnesosvnmensarancn ronean evianes Forty-nino (An(‘i(\mnn) 10
7 S S Torty-nine (Coleman) .. . - bl 51,000 00

8 Fortyaine (Wogner) coveeionioni oo a4
San's Vullny Hays & Mapruder..c.oo oo 2 300 Jeeeneernannnnnn. Ceeneesmcaaana, 1,600 00
Stevhing. . Saltwarsh & Co ..., . e S R 2,900 00
Do e Sterking . oovve e 25 £ TN PO 11, 246 25
Vuienliw n Chapel & Co ..., . [ R 600 60 5, 100 00
T L 33 7 ) 97 RN 11, 960 00

@
Woll Crenk GroNs Brnd cocnmveeenceencrcncancaarsens]vmsurcnssanreme]oimeanaieaan... e trenmnn.. 1w 00 200 00
Gue s Crock (Goff, Triplott & ¢ hnpiu cesetaracentras 8,500 00
) BTN T O 2050 00
Q\[ylul-‘l,hy . (I)um(nll]& y]lll(llllmﬁl..i ..... , 2,460 00
alhlo... e . canolled & Co, No, 1., . F
TM  areven e ieien ranvr r e e Daosselles & Coo N 2oieiiivner venvans o 40,000 00
) & T e aenes smesenreteeresneunnan Walilo ccoeen oviviiiinens Cearteaiaes 16, 000 00
WARCO,

Oehoen cevee vannan O Wiekadser & O ienn K] 150 Q0 3,051 60

Tanny LAXXIL-~REBCAPITULATION BY STATES AND TERRIUTORIES OF THE COST OF MINING DITCHES, 197'C,, REPORTED

UPON IN DETALL.

E
f I . A\mu'nu et
- Tl N wr dle, e
State or tarritory. E 4 (:'1‘1-]-‘1:‘1]1‘1?:‘]- ‘][ cluding (Gost.
) E et ol il HHINCS ,I'”,"‘ " .
= reservoirs, .
P BE el
L
"Total Fo 1 ! W, B0y i, KOO GO ‘i!lli T, 414 .ll
Alubam ovenvoniinienn | 1 1 GEg 00 586 00
AL cevivniin o weanadd 1 16 w3, 750 00 GtY, 000 00
CaHRRIL —oein eeneinanns. T 1, 6674 4, 608 07 7, 8, S0 06
Solovaudo I ] g S00h 62 84, [0 00
Dakota coeeoall s 3} [ Y] DG 70 570, 200 00
Creovghiee oo iviianan e, i (AR el 67 07 32, 005 00
Tdaho ... 16 UBG I,006 28 | 470,735 70
Montamt, i 105 FEEI T UHT, 5O 00
OTCEON - vvemenneeen ol i) 1,770 9% 1, 026, 258 25

@ TPipe Lo, b Inelinding an oxpensive duma Han, ¢ Inaluding a largo proportion of pipe.

From Table LXXXIIL it appears that 154 diteh lines, with a total length of 2,83G4 miles, cosl $10,780,414 31,
or aun average of 83,800 60 per mile for all plant, including flumes, pipes, reservoirs, buildings, ete.  The 213 miles
of diteh lines reported in the schedules, without partieulars as to cost, ave assumed to have cost quite as much

per mile as the 2,8364 wiles for which the expense is specified, or $309,527 80, bringing the total cost of 3,049

miles seheduled to R1LESH,042 11 The average cost per mile of the lines not included in the experts’ schedules
cannot, hoyever, be nearly so great as that ot the oues which, becanse of special engineering difficultios, extent,

or eapacity were ehosen for minure investigation; for althongh some important works unfortunately escaped the

anvass of the census agents, the bulk of the lines omitted were of less costly construetion than those included in
the returns,  Assiwmiug an average cost of $2,000 per mile for these lines, the whole expensc of building 10,783

miles (the estimated total length of diteh lines in operation) wonld be:

Cost of' 2,430% miiles, at §3,800 60 per milo, 08 per 8ehednles . .ue e veiior coiee cie i e v crmmeae s $10, 780,414 3L
Lstimated cost of 213 miles for which the schodules do nob sbate eost, nt 33,800 60 per mile.......... BOY, 627 80
Estimatod cost of 7,733% miles, at $2,000 por muile .o ou.s s oree e e e iccr et c e rmeaaans 15, 467,000 00

Total cost of 10,783 MIlOB veuus ceimie e e e e reeeaane ey, ke vemeneccerceanannn 27, 0506, 942 11

. - . . " .
This is exclusive of the purchase cost of water-rights, for which the aggregate amount paid is not ascertainable.

[
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SOURCE OF WATER.—The answers received from 149 lines as to the source from which ditches receive their
supply are classified in the accompanying table according to the wording of the replies. It is evident that the
primal source of springs, lakes, rivers, or creeks must be either snow or rain, through whichever medium the ditches
are fed; but a very noteworthy feature is the fact that only in one instance is direct rainfall alone given as the
means of supply. A very large proportion of ditches head at reservoirs in creek beds or at lakes, or take their
water directly from the natural channel, and in such cases the response naturally refers to the original rather than
to the immediate source of the water, \

TasrLe LXXXIV.—SOURCE OF WATER,.

“ o 7] & . '
© o &n ! ﬁ g
g 0f e el 2] |5l
‘ Eﬁ ) 3 & & 8 ] &% g'g
State or territory. S| = g8 g | o & 8d | g4
oA R AE-RE RN N A
FDEERERE NE AR AR RN
8 |alHA 818 |&|ald8 |8
Total coeviiinaninanann, 149 ¢ 23 25 54 ‘ 2 18 1 1 1
pe— s e e e
Alabame cveeis vininiveenss 1 ) A PR DR PR PR FFSRP PO D FOT, °
Arlzont..eeneneieiiiiennn. 3 1 1l A ORI RPN RN PSR P
Coliforndp. coovvcieiiiinnnns 80 1 10 |..o... 22 1 T 2 (R P, 1
Colorado,eeneeieneeninnns. 8 3 1 feee... A R RN PR IS A,
DAKOtE cevnvvvvnae eaens 6 [ T F T T PR PR R P IO
» LT 713 8 - T AR (AR PRI SRS PP RPN SR .
TAho cuvenrconnaninreenaann 17 |eeeees 2 b E T PR R PR RN N PO,
Motdand oeve v vennnaenns L P, 2 [ I AR O PR S R
Orogon weeveaeimeieieeeess 60 8 ] 8 14 1 14 1 ) A P,

Exeludilig 26 answers which do not specify whether the water came originally from rainfall or from melting
snows, the following groupings may be made:

TFrom melted snow ... cooicevneas eenneerannas uns 23 i From rain and springs ...ocoveaci e inici i ann 18
Chiefly fromsnOW . ovveeinr iannne i raasaesane s 25 || From divect rainfall alone. ..o ooviveaiaiiioo i aaan 1
From snow and 8Prings ....covoiiione cianntirenanas 54 e
’ ' . 19
102 =
Or,

N‘:R;xvlgg;ﬂof Per cent.

Trom B1OW wees i R b et me e et eameirranans 102 82,93
From i vvevrsienaeseaes e Ceneen 19 15. 45
Trrom SN0W B PRI - e ee o e ie et v maeas cmmmmn oo seanee emnate s s e e et anechny e 2 1.62
Totad.aneeevaramenanannns et emeesiees mene Aot e een aeanas aaeataan ainananan 123 . 100,00

'

VVl’n'le in parts of California and Oregon the gravel deposits are at comparatively low altitudes, the mean
elevation of the placers of the United States, so far as reported in the census returns, is 3,447 feet above sea-level.
As they are for the most part located in the foot-hills or on the flanks of high mountain ranges and in adjacent
valleys, the mines receive water from original sources, which are at altitudes gencrally above the winter snow.line,
even where the mines themselves, their ditch lines, and the tributary stréams may be considerably below it. This
explains the large preponderance of cases in which water is chiefly derived from the melting of snows. Of 109
hydraulic mines from which returns were received as to the immediate source of supply 178 derive their watér from
rivers and creeks, 2 from lakes, and 24 from various sources, such as directly from melting snow, perennial
springs, ete. ‘ |

Water is sometimes used a second time where the conditions will admit. Thus, of 164 answers from hydraunlic
mines on this head, 36 report the use, in more or less quantity, of water which had been previously employed in
mining, i

LENGTH OF THE WATER SEASON.~This is a very indefinite period, bub in the experts’ reports is taken to be
the whole duration of time during which water is available, in however small amount, for mining purposes. By
means of large reservoirs water may be stored in sufficient quantity to bridge over the interval between the times’
of rainfall, though even thus the supply gradually dwindles; and in many cases where such storage is impracticable
the supply fails entirely in the dry months. When water is scanty it is often customary to economize Ly using it
during a part of the twenty-four hours only, storing enough during the night in small reservoirs placed near the

mines to suffice for a run of say ten hours or less during the day-time.
L]
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The beginuing of the season in some places is with the first heavy raing, whieh in California seldom fall hefore
the middle of October, and at high altitudes with the melting snows at the end of winter and in the spring. The
close is determined either by drought (which may be artifieially provided against) or by freezing if at high altitudes.

The rainy season in California is over befove the first of May,

The placer districts in the terrvitories of Idaho and

Montana, which depend for water ehiefly upon the melting of the snow, have (*mmoqucntly a season beginning later

than thoso at comparatively low altitudes on the western side of the Sierra.

This

rariation in altitnde and in

climatic eonditions explains the wide divergencics in the time when the season opens, as shown in the following table,
~while the irregular lengths of season and the time of close depend partly upon these conditions and partly on the

facilities for storing the water:

TaABLE LXXXV.—MINING DITCHES—~LENGTI OF WATER SEASON.

ALAIANA,
R Loength
County nnd distxiot. Lino. Months Quring which wator is supplied. of wator
) BOASON,
- - —

CLAY, Days, -
.................................................... D 111711 SRR B 8t (1)) T 15 N 2685
ARXZONA.

RV b g i e e v et s Bl PR Y s - st
APACHE, .
Greonles Gold Mountain .oaeeccavacsneassaneiauns Bostnu..............‘.............................. WHOLe FOAT 1vee et i i i cas v craaas 8065
MARICOPA, '
.................................................... Vulbur PIpo TA0. oo en e cnvirvivssmnecnanvsnnnalinens 00 o e e 485
YAVAPAL
b emmeerana e e it teeemsaeneenaaanmans TUEKBI  vaee varnasnmussioaetrocnrasenansunssanns J ﬂll\‘l“m v, Ifebruayy, and Maroh; in census year to 186
ny 1 .
('ALIIPORNIA.
BUTTE,
ChoroKOU vvmeanamueins 1oaucauacnnnecaccares Fl fng Valloy ... 865
Morris Ravi 1 Monds Ravine. 385
Oroville ... 4 TFeather Rver and Ophi 365
CATAVERAS, )
Mokelnmne I e veniiainiemeriias et tnciacaanas Covle & CITRO o creiierivivriniinane caunee I T P 105
.................................................... Mokolusme and Campo 8000, ..vvvvraenvainiaas.. Wholu yeny; in Iatter p }]nrl of aummer and bogin. i
’ ing of fll'only onui ird aupp ¥
e h e h e mavaacmemnesarateastAanians nnnnnernnst wae Tnlon cecoivvrmnnvivsviavesveranannea P TI TVHOIO FORY ceanetvinr it mmris s aneeen cnansrannnes 3056
BRI §113 61 47T 5 4 ] O [P DN [ T eamsrsdaranorrarinene 365
B T T ] | N .Tnmmr\' fodumo 1. 0TI S, 151
Del Novto cveenn... Cemarasuss Veideensnnanas J Wholp yoar coeenevciinannnn, PRI e, 305
Happy Lump S PR (D Py 865
MUCINNG cnevvcnvnanins creuaenies semssane - | Janmwary-te July 1 . 181
WHHERLD. e vviiie canmamerra s resssonnann .| Fanunry to July ]5 106
Onlifornin. B T T 13 O - 806
.1 Bl Dorpde Wholo yoar, with short snpply in extromely cold 9065
wintors and v ery dry sumimers,
.............................. [P veneeas) Darle Goanal | B8 4 T T 405
NEVADA, -
Hovade Clty .o cvreenaisccaccemnnsescanemneenarnnas Botll Wbtk . o evrccireesnasnurssacsnusammmmsansnss)rmanns Al 1 oetcnuannsasssncanesonnars suesnssancansros 208
PLACKR.
GOold RN enmricvenae e R e GO oo aiienae ey o Wovember 1560 August L oaei oo nnrenniavaananaans 268
Towa ITill.eeeeonees N Towa Il eoeiiinirnimanerinnns o Novomber to JuN0 .covesveviieveir i icmresrnenns 212
' ' TTUMAS,
Inding Valloy tound Vldlov | Whole yont .o iviiaaan, ceeranane N 305
5 - Duteh 1L AP 10 Doeembor L. v eviieeaneerinne cvnrnesens 244
Shast (%um 1T T T O 160
. Black Hawk ..., vl Mureh Lo July L cevnivraienieervenrvnnaneniaenes 1298
Iungarien .. o] Mareh (o July 8. oeeeaareirireesanainancacenrnnnn . 187
S PIIE e i ara e aa s e naseean April 1 to Augnsl. W emen I 187
SILABTA.
Freneh Ghuleh.. oo iivi it i TOHE DIEIB ventveevererinceneernsnecsnnseamenas Fivo monthe covuveereaei it teensinas 150
TBO woee e, e - L ) o Soven or eight, THORENB < nvevesvmennnrensesnienns 225
. BISKIYOU,
Indiim)n (6301 | R Bay Uity ..{ Mareh t toJupe 1 . g2
-] CoXute Cro Febraary 1 to May 15 104
.| Hiyou Guleh Tebrawy 1 to June 1 120
S Albona .. Mareh to July 1 122
Barker,. | Whole year.l.r.. 805
Wright & l"lotohm‘ Imhtum v 1toJulyl, 150
oo Yo'y ... do i, 150
.| Bewver Dam . slo year 805
. Hlnrwlwllnrd (,rm- ‘\qu‘h 1to Julyl 122
Tort Gofl . ....' Novewber to July . 242
TROMPHEON CLOOK waeensvr civrrienmnnnnesions ons | WHoIe FOAT civeeriennnnnneincnnan veemrrannaanss 818
Lellett & Truite....... e ibeereeisanacaveraren Docombor 10 July.covesiervarnneann eerereeieans 252
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Lambing....

. Length
County and district. Tine, Months during which water is supplied. of wﬁter
. se0son,
) TRINITY,
D T ceeo| Hubbard & BAwards coeeveecaveneverieensnacnnns Tour months
D0 e Hursp & Llisson .| Threo months
B L T T PP PR Point Bar...... [ P do
Do. jons caanveas| Tonrot ... . R ..| Four menths and 25 days ... . .
Indion Creek coeeeniiiiiui it iiiinarcnr e nans BN S, mmirme e January to JulY caveri i i aes 18L
Junetion CIbY ceceervniiceiiiareienrieiieree e LoWiSton «.eevv i iiaii e e e et e December to Septomber .. vviniiriiionianiannan. 274
Taylor's Flat wol TEIEY vereriieiiicricn e varneasanas Nine to ten 1110th6 ....... 285
Trinity Cont .| Chapman & Tisher January to August 1...... N2
.................... Trinity G M.CO.emenrannan ceeeansnnrenananeona..| Novomber to Augustl 2718
TUOLUMNE, ‘ ‘ .
Columbift comeeen i e, BT 11 T S PO Tenmontha.......... e vetiaer e caran s 80O
COLORADO,
LAKE,
L8218 100 ¥ 03 £ PN Star ........ RN eeans A June, July, and Angust ceeeeeieiiiiinaiieaaiienaas 02
1 7 T veverreanran ~| Stovens & Leit May, Junoe, July, Angust, and Septembe N 1563
TARK, ' )
Alma township oo Alma Pla0r cceue et eranaeemnmnansannaansaes May 140 00tobor Lennaer coenneriaeecnian i nnnens 158
ROUTT.
Hahn's Pek. .o iieiviniiesvansancasrosnasesnn, Bl RAVOL s escvnen e teeunsinnnmensmannsnnrneeenes Moy 140 SoptomIr 18 .cvniiieeevrrvenracnrenenans 188
BUMMIT,
.| Boston &, mnd 8. M. Co May 1o Qctober 163
Gold Run May to Novemb 184
.| Sislor....... May to Octobor .. 158
Union Frene .| Mny to Novembor 1989
DAKOT A,
CUBTER, . o
Battle Crook...ovuriniiiiiviriernienrierinnrneeanas Batbtlo Croek Gravel M. Qo cenenivieiienenniennns April 1 to November { o.veeiieinnenraiacnrinnnns 214
) LAWRENCE,
Capo HOT careverenomremccarenann heseancnnana vannen MERAY & ROBE wuueveracsanueenenans vecsrvareasess| March to Novembor 245
Confederato . ..| Stockade N R [10: . 248
TWhitewood .ecvenannenenne. PP errremaenauns Black Hills C. and W, C0.enrrnnre i cicnas vvnnes WHOIG FOAY . oiticiner icnvarnmencnsernnncnsanensnns 865
PENNINGTON,
L 11 G R Last CHANOE e nnscanvunncssaerarmrmamcnananan: Amil 1 to Decomberl .. 244
Ro0korvillo.cveuecuessermeeanenenaesnaisaneesnnnuns Dlack Hills Plagor €0 «evcmeiennnivnieriansannnns March to Decemberl .. 215
GEORGYIA.
) . DAWSON,
Fourth, Fifth, and Thirteenth..c..cvaiieivanianee. Andeadoly and THOWSN gan e ciiivinnmnnccainaaa, TVHOIG FOAY cerevrnrne smeraeemcsusnncranannnnnan 865
HALL,
T Twoelfth GIRdB cnnennees ORI P i RSP PON 865
Twellth Dalilonega 808
Do. Hand veu--n. . 866
0 T B <131 T3 U 1) S T [P P Q0. enieerannnsnnnanvarneananirresasnasussnnes 805
UNION. .
Tenth........ v PE | Coosn Creek coveenvvennaineiiicianinnnees [N P (0 PP P 865
| WHILE.
B0 1 RPN NRACODCHE0 cancnnensersinannonramonanasnsnaaseoranressmnnss T 20.'_3
B TS N TOWI CLLOK «ovmnncrenrncciainsmmaonncsamacnacaanaloadnns L T 865
R IDALO.
ALTURAB.
Tk Creek ._.... O P L8901 <o e vmeenn cocmnenmmnen s naarme e nneenns April 20 to November 1 .oeresennearanranoceeonen 189
ODONEOT. ccvattvrinnrennonnnnaanstaavesaranaanasnr March 20 toJuly 1 ... 103
:t\]idl(]agggn .............. April § to November 1 %LL
.| Chudsty .ocv . aoan d ;;t
.| Cropisenlla (foodors) 15 i
Crepisculla {mwain) ..o-....
AF ccevnennns .| April 1 to November 1 214
. gg?x(ny ...... . A%))ril 1toJuly1b....... 100
.| Bust Moore's . ﬁprﬂ ig Eo lgovcmtbfr 15 %(i)g
| April 15to Angust 1 ...
Hangon.... aroh 16 to J u‘{y 1 SO, S TR 128
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TspLe LXXXV,—MINING DITCHES—LENGTH OF WATER SEASON—Continued.

IDAM@--Continued. .
. : Length
County and disérict, Lino. Months during which water is supplied. of water
senson,
1OIBE—~econtinued. 1 Days,
's Croek Mountain. Aypril 30 to August L .ocovaaanl.ann veveesaraeanaan . 03
Moof)eo?. ree Plowman . arch 15 t0 JIY 16.uecurecnrcraianiininnes . 123
Do. Thorn Cre 4 April 24 to July Bl eeinaiieianiaaa.s ereaannas 09
Do..... Upper Alderso .| April 1 to Novomber' ) . Cevianeananans s 214
Pioneor ...... Stevenson & Nobl May 1 to Septemberd........ Carneennnas [ 128
Doeernne ceteaetaaanesoanee e eenrannenaas TVHIBON & ecniccmerevnrans svreesmmrnneanasaaneaan: April 15 to November 1 .ocevens coiiimnvivniinnn., 200
MONTANA.
BEAVER HEAD,
Bunnock......... SN bevreameasenees o] BANnoOkK. . ee e iee e -.| May to Qatober .. 169
| 6 PN berarresraremsanrereansaan] Whito Bar.e...ca.n. teeerennae feeeemamnmasaaeraene June to Qutober.... . ....... 129
DEER LODGE. . ‘
Tndependence ... vervemeerneavennsl Wail Columbin..... Creeiesina s tavesn—eesa-- | Aprilto Qotober ..oieeeoiiaao. emnameainaa, 188
(35171 Caweeaes Pioneor anit Koystono ... May 1 to November L ..vevvivneenananns 184
Summit Valloy «cvvvereieioiirreireeaiierenecnnnns John NOyes..venaneuas feveneaeenn ceremnmnenconnnan May to August ..... Ceenae PR Nenrerenemanninns 02
IEWIS AND CLARKE. "
Last Chanee voveviieeniniiann e iesseaeernariaeraan o Wm, A, Choesman ... «..veeane. P covol April to November.coenevoveveasannnas renrmananas 02
MEAGHER,
Thawmpson Guleh oo, R Jamng .. o.e... [, e reraianaan veeeoo] Juno to Oatobor..a...... evenvesenaeanaan P 122
’ OREGON.
BARER,
Blue Camlon . cvveeneenivieiiiinnniresteseiienannns Tittlofield & Duekworth. e eneesniiiiiananianan, April 1to Novemberl ....... Chareiecnenaaas ceeees 214
Dicanciaann . ene Marysvilly .o iieiiair st r i e aneinae[aaans [ T 214
Chicken Creek....... . JNO8orno & Co o i e e April to August . .ooiaeeenoa. evees 123 .
Clurksvillo........ P PP Cemean Plueor Gold.eoooivaann e e March 1 to Decembor1; short supply 76
Tamboldt ;... [P et Colt ..cooviaaann i tmeveeesmre e et e, - Mareh to May.cenoaineeaon Seneeerairann e rannas 61
' Badsly oo e e car e April to Novembor............ i eseanaen, 24
Jones & Carponter «..oooooinieiiian.. cerrenne. Aprill to November 1 ... 214
Loew Couper & G0 oivriiiiimicmanennansnnunnnes April 1 to September 1... 168
<1 T g R P A0 wrriierianienenan, 153
POWETB oot iveiiieiniieesiierannnneann PP, April 1 to Novemborl......... nerswameaesrentenn 214
LT e O PP 8 (] 1151 Tt 1 T AU PR May 1 to November 20 ......... hebiemraeaaas . 204
Sumter ,o.oiiiiiaiiainan teesasrmenanianaee el | Young & Rimbol o.oo... . -1 April 1 to Septembor 1... 153
Willow Creek ......... AN ede et aaae e, W. Bogwoll caennooniannns O e Tebruary to May..oooeeannanes Cereamracananraianen 8
CO08. ) . .
RIS [ 13 113 1 TETSS A t mmensteae e canam s vreene Qotober to May ...... [ revaneeaieas 212
} DOUGLAS, .
Big Bend Cow Oreok -ovvvviiiiciennr v UG IPIEE cer e ieie e e rrmrreaaemaas Deeember 10 Juno. . -vvoveiireiereimeinnsarsessnns 182
I D A LOVONS cepnar ciiineveasrisansonaanenneseneafosenas [21 T, 182
Moerrinm & Anderson December to Apri 121
D, I Salmon - ... Decomber to May . 18],
Cotehing Brog..ooue e iiiniscaanseciseressomnclonanas [ (TN 161
MeWillinma & Ash. December to April. 12
Jhundes Dwelley . Decoember to May 151
4 Dyer & Son.... pavaan O 161
Chafion City Lumboldt ..ooeennnee. [ Sreeceeennns exser| Aprill to Decomborl........o.. Ceaeenenanen caane 244
Granite........ .| Borne & Lucas .... .| April 1 to September L.vesvseiiinicniinniann et 108
Do...... I, Gardner ... APl 160 Adgusb 1B .. uen i ni s . w7
Do.eaneenmannnen Klopp & Johnson ....... .| April T to September 15" cavvuaae.aae vevemasuaaas 108
Muarysville.....evennan, .| Prairie Diggings. JADPILEO JTUB ceaveiiiriiarriinseriatrea s e 61
Dol P T N Ceeeieas THOMPEOD ottt mtvrcacaaane Tebruary to December.......... daiearranrsaataan 803
JACKBON,
Squaw Lake........ verresmusmuse vereecencaienes..| Wholeyear .. ..... emeeeeanas 866
Marshall ....ooiiiniiniiiniia e December 1 to March 1 90
Wm. Rush ,..... Decermber 1 toJuly .oovennnnennn Cevenn P ver 213
.| Tartis Guleh - Tebruary to Angust 15 - 100
Ashland oo..oooiian.n, PR Y s PO R rebmanameaneaa B 108
DOsennnannnn vereaasd . Torty-ning............ feemeaenans veeraranean .| February to June .cvvvieiivannn... [ vaees 120
Sam’s Valloy .. Hays & Mogruder . rmmrrmareenaas -| December to May. 161
Wolf Creek.oai.e..... [ T T 2 1T T [, +r=++] Decomber to June .. 182
Goff, Triplett & Chapin. _..... [ 1 R 182
.| Bteam BeoP .c..ue.n... December to May . 161
Carson & Johngon December to June. 182
Desaclles & Co . February to Angust 181
Waldo ........ .| Decomber 1 to July 1.. 213
Blue Gravel .| November to Augnat.. 273
Josephine .. December to June ...... 182
0ehoeo covvnveonns. deen e i s eeereane Wickaiser & Co .-cvcvvniiivnecaneciionne senes.] November to June...... feverrameeaea. [N 212

L Tl
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Tho data given in the foregoing list are summarized by states and territories in Table LXXX VI, from which it
appears tha,t_reports from 142 water lines give a general average of 2114 days, with'a range betwéen an average
of 135§ days in Montana and a continuouns supply in Georgia. Regarding these results, two essential qnaliﬁc&tio;s
ghould l?e noted: Tirst, that the averages are computed solely from the limited schedule data; and second, thab
as the investigation included mainly the more important lines, the probabilities are that co,nsiderably h,igher
averages are obtained than would be the cose were all the lesser lines taken into aceount.

Tapri LXXXVI—MINING DITCHES—AVERAGE LENGTH OF WATER SEASON.

Number of
. . diteh lines ! Avernge
State or territory. reporting | number of
length of dnys.
SCA80T.

Total coeeiiiaieen i 142 2113
AlDAmS . oaneoenaenes, 1 366
Arizona Hi 288}

ST 511 13 48 2423
Colovado..oooeneviniinans 8 153%
Dakoth coviinvoviinensenna 1] 2648
{23153 119 . 8 366
TA0ho . oe e eeaas 17 153§
Montana . covevinnnenann.an. 7 185% *
OLOZON wevervnnmmmanannann, 4 178%

JAPACILY OT MINING DITONES.—The amount of water delivered by 173 lines upon which reports were made
is 184,088,058 gallons perhour,corresponding to 262,984 miner’s inches, and it is presumed that the fignres reported
in the majority of cases are of the maximuam capacity, not tho actnal average delivery of the several lines, The
average delivory per ditel of theso lines in the height of the season is 1,064,098 gallons per hour, or 1,520 miner’s
inches.  Tor the whole number of diteh lines in operation in the United States, including ditches not reported
upon, the maximum eapacity is estimated ab not less than 450,000 inches, or 315,000,000 gallons per hour and
7,460,000,000 gallous per 24 hours,  This is about eighty times the capacity of the Croton aqueduct, which supplics
New York city with water, The amount of water actually delivered is, however, very variable, and the average
during the season is far below the maximum capacity of the ditches.

Table LXXXVIL gives the amount of water used in mining in the Sacramento and San Joaquin basin,
California, in 1880 and discharged into the river beds, expressed in terms of 24-hour miner’s inches. The figures
are from the county assessor’s returns, supplemented by data furnished by the state engineer department and by
information colleeted by Lieutenant Payson, United States engineer corps, as published in the report of Lieutenant-
Colonel Mendell on Mining Débris in California Rivers (page 16). Taking the miner's ineh at 2,250 cubic feet per
24 hours, the total quantity used in this region represents a sheet of water 372 miles long, 3 miles wide, and 10 feet
decp, - _ g .

’J.‘ABLI-T. LYXXXVIL—QUANTITY OF WATER USED IN MINING IN THE SACRAMENTO AND SAN JOAQUIN BASIN IN 1880.

Twenty-four
Nameo of stream, hour winer's
ineles.

‘ DO 1einerhesenmen venreeanenn 14, 04, 063
Table Mountain, or Dry ereek..... 833, 250
Butte crook..ooneser an 24, 000
Foather river. . . 1, 259, 868"
TODO MVOY «icicnnanncnacrianennas 5,498, 171
BEAY LIVOT cavenmemmnasrasnssnssnas 1,117, 082
Dry creek No.2... 44,229
American TIVOr.ceeaccaesreraneaaa 1, 914, 500
COBUMNGS TEVOT cmuussvrnnrenncvanrls 504, 000
Dry oreek.. - 162, 000
MG Ok < cvvvmcmeeceruernrannaes 38, 000
Suttor Creok ceevueeveeaascnenvanee 457, 750
Tnckson oreek ....-: 171, 150
Mokelumne river ... 224, 500
Celaveras river ... 975, 730
Stanislansg river..... 88, 720
Trolumne river..... 812, 6500
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LEAKAGE AND EVAPORATION.—Replies from owners of 62 ditch lines as to the amount of water lost in transit
through the ditches show that the average amounti believed to be lost by leakage is 7.40 per cent., and by
evaporation 9.06 per cent., of the quantity actnally delivered. The statements selected in making this computation
were those in which the losses by both leakage and evaporation were specifically stated, and many of the answers

- gave the total supposed loss, but did not diseriminate as to the cause. While these results have not the weight of
careful experiment, they represent the current opinion of well-informed poersons. With well-built and established
lines the loss by leakage is usually very small, though new lines, cut in light soil, are apt to leak badly for a time
until their walls have thoroughly settled and the bad spots have been strengthened. Evaporation depends npon
the length of theline; that is, the time during which the water is exposed in transit; upon the location of the diteh,
whether on the north or the south slopes of the hills, and whether shaded or partially shaded by timber; upon the
climate and season, the latitude and the altitude, and upon the porosity of the diteh banks. The earth atthe sides of’
the ditches acts as a sponge, absorbing water and by eapillavy attraction bringing it under the influence of the sun’s
rays, thus increasing the exposed water area, It is therefore not remarkable that the loss by evaporation should
as a general average exceed that by leakage, though in particular cases the circmumstances are rveversed. The
variation according to season is naturally very marked; not only because of the difference in intensity of the solar
heat, but also because of the difference in humidity of -earth and air in the rainy and the dry portions of the year.
The average total loss by both leakage and evaporation is 16.46 per cent., calealated uwpon the amount of water
delivered. Table LXXXVIII gives the delivery and the loss of a number of specimen ditches,

TADLE LXXX.VIIL—-—QUANTITY OF WATER DELIVERED BY SPECIMEN MINING DITCHES AND LOSS BY LEAKAGE AND

EVAPORATION,
ARIZONA.,
. Lo Q“"‘;‘{’gtf of (%uuz]tity lmll‘){‘ity Tnl{\{t
County and district. e . ost by ost by upntity
¥ ane deh}'l‘(’)‘l:’lf} bor Ioakago, ovaporafion. et
APACHE. -
Gallons, Por cent. Per oent. DPar cent,
Greenleo Gold Mountain...covvevees cavenscacans.| Bogton ..o.oveene. Piamereersensaueianatseteanas ere 800, 000 6. 00 3 28,08
OCALIFORNIA,
BUTTE. .
Oroville. ceeeiiiincie i i aer s neeen.| Feathor River and Ophir .coeeeeeioeriivnceennnnn. 1, 750, 000 4 B 12
CALAVERAS, . )
.1 Qook & Clarke .. - 1, 260, 000 20 16 a5
Maltelymue and Cnmpo Soc . 700, 000 2% 10 . 12
Tuion 1, 750, 000 3 10 to 23 13 to 28
1, 206, 000 16, 46 16,67 83,83
8 283, 200 8 12 20
Californin ..oooviiiiiniiiianianas . 8,400, 000 ‘ b to 10 20 to 80 26 Lo 40
.{ 11 Dorado.. . 2, 800, 000 15 to 20 20 80 to 40
Parl Canal 1, 540, 000 b 15 to 20 20 to 25
PLACER,
Goll Ran ......... e e eieeintebe e, [ETN1 15 131+ PR 1, 605, 000 1w - 8 18
BISKLYOU
Indl.mCxwk Bay City . PN 504, 000 .10 10 20
...................... ... Coyote tireel . . 1,150, 620 10 ap 30
QOro l!mo Alfoonn ... .......... .- 630,000 |....cu.... .. 10 10
Do. Barker . ......c...coee. s waes 490, 000 10 .20
Do Wright & Tletcher 8,150, 000- Vory nlight;. 10 eeeareiananes
Do.. Y O S et e e cr e aaas 3,110,400 | Vory alight. 10
Quartz V .| Beaver Dam ...... - 560, 000 wg’; ahtﬁt. [ -
Do... -1 Shackelford Croek. . 1,400,000 [......eeiiae., 10 fecveiaiemennes
Secind Valley... -/ Thompson Crosk ...... 1, 069, 200 b B 10
TRINITY.
e e e e ES D TN Y A 0 S 1,400, 000 L5 L5 8
TUOLUMNE,
Columbis..cue .. e Ferreeieernaeens TROIMMNG ++ v maeae et v ieasscaean cemaenenaans 2,100, 000 5 16 20
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Taspre LXXXVIIL—QUANTITY OF WATER DELIVERED BY SPRCIMEN MINING DITCHES, ETC.—Continued.

COLORADO,. ,
lentlty of nantit
, Y nantity Total
County and diastrvict. Irine. a 8]1“70[;: [Sf per ost by %ost quantity
our. leakago, ovaporation, lost.
LAKE.
California. Sta Gag‘%l%oo Per cent. Peyr cent, Per cent.
DOuemrennnneoniaminanaennrnn DI Stevens & Tefter olIIo I 2, 800, 600 w0 I
PARK.
Alma township ....... PO emeereaeeeieaes AlmaPlacer....qovvemeniinaees teeatiencainerernrnan 275, 000 12 9 21
ROUTT. .
Haln's Poak..varceraeans cnnenn waamnan faasemeenn Bl River .creeiieesieee et menannenn cemieammaeecaaan . 1, 400, 000 & 8 13
BUMMIT.
Boston G and S, M. Co.eencaniiennnenn. crueeninnmnan 700, 000 0 e hrrer i
Gold Run 700, 000 3 8 11
.| Sisler. . 190, 000 10 8 18
Union 210, 000 8 8 14
CUSTER. )
Battle Gl‘ee}(..... ...................... cemeenanan Battle Creek Gravel M, Co.oovvenrvnnneinninnraans 472, 600 3 1 4
LAWRENCE. ‘
Cope Horn...oooniiiiiiiiiiiiii i vene | MeKAY & ROBE ceveeeiiev i vminae i eecneaanaan 210, 000 [+ P P T
Confederato ...... Stocknde 280, 000 10 | 1 11
Whitewood ...coiinaan.t. Black Hills O, and W Go feiieanas 126, 700 6.5 li OO
PENNINGTON,
Cafion «...oovaen.. P T S .| Last Chanco.uue.. .. 285, 600 1 0,25 1.26
BT ) g U PPN Black Hills Placer Co 1, 400, 000 B [}
G EORGIA,
HALL.
B Y 1 3 RN, [ ¢ 11 [ SO PP eeemanaine R, 500, 000 10 e, 1 PO
LUMPKIN, . .
valfth .......... Seeieereseeaesuninenenaaneas Dablonogf . eees venuannns Crereraatmmaneaaetaara . 108, 447 12,50 25 37, 50
Hond ... ..., 1, 0"3 604 |..... P B reremmenniaan
Bingleton..ceveeuanaan fammessrensaaenan PPN 198 447 10 10 20
Town Creeke.eveeeiea ona.e Mermrenemneaua et 860,214 |uvenniiinnn s rarrairireaaas 25
X ARLO.
BOISH,
Boston............. eemeneraeaeanes e Spencer ....... et beeemmaaoeiaan. ereveanean RN 280, 000
Moore's Grook . ... Alderson .. 700, 000
Do Christy. 640, 000
Cu-pisuulla (Feedem) 630, 000
Cropisoulln (main}, eevevnnns 560, 000
Cuddy..... . 280, 000
Dunn...... 280 000
Tast Mom o's Creelk . 700, 000
Hanson. . 0, 000
anhing reeareenab e 700, 000
1 U 1 P 210,000 - {.uriemmnnroannan Censerammnanans 35
| Plowman.... 400, 00 6,75 2. 87 8, 62
.1 Thorn Oreek . 00,000 |omeevanmeennans I P, 10
.| Upper Alorson . . 210. 000 6 8.33
Stevenson & Noble........ P dmtmenanas £, 800, 000 F (R
LT . 3,180,000 |-eceanvansvionenfaaaanes SPRPEITED 16
MONTANA, .
BEAVER HEAD,
Bannock........ veadreneaaaa S Bannoek «.ovee cina e erenmammeraae taeaeegeeinaanes 9, 100, 000 10 [ 18
Dooee oo T T U A 280, (00 5 1 8
DELR LODGR. )
Honderson Guleh.,........... rereseneanesenaniine Smart’s Creek 560, 000
lndupoml(\nca . . ..| Hail Lu]umbia ceen 175, 000
Syuaw Guleh ... .| Roek Crool . 1, 040, 000
Summit Valley John Noyes .. 400, 000
LEWIS ARD CLARKE,
Last Chanes ccvveeveraennaeneeinanueen RPN W A, Cheesman...o........ [ P FRYRP 1, 050, 000 10 6 R 18
MBAGHRR, .
GHOTINAR o evee vnaseamnnnas smmaaans eemenanen vane~| Dinmond Flume and Hydraulie 0o vuvueemrcunaaann, 1, 760, 000 10 dmaen PUUURN eveeeanesnns
Thotapson’s Gulch. .. .o R ] Direlt Gre8k.en e e vareee ansennnaren comnannes L Tasono 8 8 16
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TABLE LXXXVIII.»—-QUANTITY 0¥ WATER DELIVERED BY SPECIMEN MINING DITCHES, ELC.—Continued.
OREGON, ‘
Quantity of uantit; uantit; Total
. wator y QI y
b i N - . ogt b ogt by uantit
County and district. Line deli\h %:{:s‘(.l per lonka, g)(;. avaporation, L st Yy
BAKER. Gallons, Percent. | Percent. Per eont,
BIUO CATIOB aranrcmmeccoaacaerenssmnmnaennsanns I}v,rittloﬁ 0'11(} & Duckworth ggg. 888 o:(l)' 25 tli 5 ng, 50
...... Aryaville e X 9 2
Chig:])c‘:m Creek. J, N. Osborne & Co .. 210, 000 10 50 G0
Jlarksville ...... Placer Gold ......... 1, }20. 0L 15, 63 12, 60 ©B. 13
Humboldt. ... ..... L6711 A AR PATUN ) R - T O
: Baisly 420, 000 8,83 -1.67 ]
Poeqontas 33:11?:13 & Carpenter 420, 000 2, 50 0.83 .18
Be-- | Hotsoq 2o &80 40,000 5.7 140 R
elson . ..... - 'y Q. ¥ o .
I:vo%iﬁé'y .| Powers 770, 000 4.55 6.82 1157
F11:1 7 S P feeeemmeaciaenes Eldorado «.ecvercunannnn weneinbenrsanmanenassoruenns 826, 000 20 13 83
Eg;‘nstgr ........................ neaan Young & Rimbol .. - 700, 000 3 1 4
Willow Creek.ce e cnai i cacaeaennanes . Jd WL Boswell. e iiiiieiaecanacii s rravama e aaa 140, 000 180 [oveennianamairadionniunae ————
DpoueLAs. )
Big Bend Cow Creek B IJ). (i‘r\ J].T_u}Llegh. 1, 232. 288 rl)g
[ . A Leavens . 34, P
Bg . D, I8 Salmon... 1,176, 000 83%
Canhonville... .| Catehings Bros.. - . 871, 000 20
Greon Monntain. cceceeeneeyacmmrcrccenrassnmanan Chatles Jywelloy,veeee vonnnnnnn Ceemireuammsnnarnan. 9, 000, 000 10
GRANT.
CAaTfioN CitY -ceviorconminveatsaonnesacsananancannn. Humboldl cee v vianranamanmcaccronceracorsanconanns 700, 000 b 5 10
Grnlllﬁlto 1y . Borne & Lucay. ... ceane . 420, 000 ‘8 1 I S B
Do...... %]B. Gnr(llrlwﬁ' ...... ] 8?8, ggg g :1;% 0,71 2,85
opp & Jehnson . . IR 1 2 (S PN e enenmecans
IR 1o I "560; 000 .12 ] 13
MINEL'S, - evrennsvansonsnsasonsanseascnnennanesaes 210, 000 8.3 16. 67 25
.| Prairvio Digging 350, 000 4 ] 1]
.| Thompseon 626, 000 8.88 5. 33 8,06
I 175, 000 -3 10 J4
JACKSON. ]
Applegate ., .| Squasw Lake....... 700, 000 5 15 20
Sam's Valle, .| Hays & Magruder 884,000 Joaeniiiiininnnas 10
Sberlki‘ngu. - 5“ . Smglin - g -. 1, 260, 000 11,11 22,29 33, 30
Uniontown . .| Gin Xin ... 1, 400, 000 8 [
JOSEPHINE. .
W’nl%o ...... . _.'l\%reslselles & Co %, ggé, ggg g 26 }_) 26 }% 0
0. . f10 £ {1 AR, 3130 D
Yank .{ Blue Gravel ... 1: 620, 000 15 0 25
WASCO. . .
L8 10 T NP Wiekainor & G0 . oiiiiiinrronaeciensseananoannianns 149, 000 12,50 7,60 20

GrRADE OF DITOHES.—The grade of the larger ditehes ranges from 9 to 20 feet per mile, with exceptional highor
grades. If the ditches are built in light soil, the grades are necessarily low; but where the ground is firm and
tenacious the present tendency.is to inerease the grade, thus giving a more rapid current, and consequently greater
capacity in proportion to the cross-section of the ditch., It is evident that, the less the time oceupied in transit, the
less'is the proportionate amount of leakage and evaporation; and, Uesides this, it is found that narrow, deep, and
comparatively steep ditches are less liable to damage by storms and are mors readily repaived. Grades of 16 to 20
feet are now recommended by some engineers for lines cut in good ground.

The gradient is expressed either in inches and fractions of inches per rod or in feet per mile, the latter mode
of expression being adopted in this discussion. TFor convenient reference the following conversion table, giving the
equivalents in the two systems, is annexed :

Tapre LXXXIX.—GRADE EQUIVALENTS.

Inches pot 1od..oenn. ... ¥ 1 3 % # ¢ ¥ 1
TFeet pormile .......oovee.. 3% it 10 18% 163 20 23% 263
Inches per rod 1} 13 1% - 14 15 13 1%
Foetpor mile.............. 30 83} 363 40 43} 408 50 58%

VELOCITY OF OURRENT.—The velocity of water in the ditches is from 13 miles per hour in the lines of least
grade up to 5 miles per hour in the steepest ditches. The average current is slightly over 3 miles per hour.
Dimensions.—~The cross-section of ditches is trapezoidal, the width

that at the bottom, though the newer ditches are cut with less slope to the banks than was for
a8 deeper in proportion to the width., Table X(O gives the gr

at the top being considerably greater than
merly the rule, as woll
ade and the dimensions of specimen ditches.
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TaprLr XC.—~GRADE AND DIMENSIONS OF MINING DITCHES.
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ALABAMA.
County and district. itch. ; Width at | Widthat
v Ditel Grado. top. Dotiom, | Dopth.
CLAY, '
Teet per mile, TFeet, TFeeot. e,
...................................................... TAANO0. + 4 tvaneesvtnen caarr et ese e e g e 18% 9 1} Foct 13
. ARIZONA.
APACHE,
Greonloo Gold Mountain .ooveeoemniienaeiicanaaan, BoBboll. e e e e eaaanen 13 [ 2 2}
CALIFQORNIA, |
. BUTTE,
ONOTOTEO s aeneavnnnet shmmanensessosrosnes cnunaeracans BprIng Valloy . evv covicvnractianecscarninnrvenrensnnnns 12 '

Morris Ravine .. :\Porrislmvigo.........-........‘..... 9 . 9 g ga

Orovillo Feathor River and Ophir 11 9 6 3
Cook & Clarke o vt voeierniiiinareceranvusenasnnnans 12 8 .2 1§

Mokelumne and Campo Seco 12 9 5 I

b anhne b ene s e darnaaaraanaetacadibe e natraenae e L5 T N 20 to 25 RN P R,

DEL NORIE,

Bunker Hill .... 13 [ 4 2
Cliinn Creek No, 13§ 4 2% 13
China Crevk No. 2 18} 83 2 13
China Creck No.-8 183 23 13 13

Ohing Creck No. 4 18} 6 4 2

o O Creol N0 D caeeceransneeesaensaienianennassaanes 18} 6 4 2

B I T Pl I 6 tod 187 25 I O

.| Iappy Camp No. 1 . - 18% 8 5 2
4 Happy Camp N0.2 oot e i n e nes 13; [} 5 pr
Tappy Comnp N0.B veneuereeromranerversammamnnesssnes 13 ] 4 13
T T SN 108 4% 2% 13
| Wingate No.1.. 13% 3 2 13
Wingato No.2.. 13§ 3 2% 13

Wingate No. 3 13 B 4 2

Culifornin . 610 16 8% to 8 2tob 13 to 38

1 Dorado . 10 8 4
1 P EE L LTI T T 8 6 o3

ORI CIEF . evs civiriviiriiereeraraensvnssnrarens LT TT i 8to 18 [ I I, 4t00
Golit Run L) T £ S T T 26 -8 4 2%
Towa ILN ....... B PP 10 10 7 43

Indinn Vallog.oesnseiveininrnirarnisrnnnenaenanass Round Valley vourevniininsirioncrisatvnaismnaoranns 10 4 2 3

Benecs ...... Duteh JHlL. ... 40 6 3 3
...... Black Iawk.... Trregular, 2 1% 14
Hungaran Hill, 12 6 2% 2
PIONMS ¢vvereenans caerincnneannnns 13% 7 5 3%

Dry Creele.oovvrveeecriinaceiaa ettt eariacnnann [ T PO RN (PR

BRI T 1 e 13% 2 1} 13

Bity City N0 2. vvernineisennainianmmapronenaernensnaennen 13k 3 2 13

Coyoto Creelt Noo 1 vaouveniiviiismemomsmemmceaeaancnns 13% 2 1% 1
Coyoto Crocle NO 2 civcan crreiaicciiriinetionarnnns 134 ] 2 13

.| Coyote Creok NO.8 - connumecniraeiaeecicanaean 133 4} 3 2

Hiyou Guleh No.1 12 ] 2 2

Hiyon Guleh No.2 ... 18% 13 1 1

Alboons ...... ... 163 6 4 83

Barker cooven oreen [T Og 5 3 3

Wrights & FIOEOROT vuuneecraree et aaimniraenaeeens PN 18k | 10 8 8

Young'sNoiLoeeernnnanann enesiemarteasasendanannanas 18% [i3 8% 2%

Yuuna's No.2.. 183 10 7 2

Beaver Dom ...... 6% 5] 3% 8

Shaekelford Creek.. 03 7 [ 4

Fort GOfFNO. 1 aicee i viimaamssssmmrecacae e e 263 4 3 2

Torh GO NG 2 cvennrininamnrsaamaecaaiieriaaiomnenns 20§ 6 4 2

.| Thompson Crook ... 13} [ 4 2

Yreka .. Pollott & Truitt No. 1 .. [i23 5 3 2

] Pellott & Truith No. 2 .. 6% 3 2 ;l. .
5 tesnsueiranaaaants Polott & Trudtt NOe 8 cvvcen i ceerei aiiaiina e 63 3 2

3 3

Buckoyo . BUCKOYO < ovvrvevmnriccns carvnen s vaestiararetasaasiars 10 5 .

Haytork . New Ltiver... 18 Eé ........... ;e.' ........... H

}rm inn Cré, ol i?s]\lv:]i:tlgﬁ OISO S I 5 8 3
anetion Tty Ridgoville -oo.no ooooolIoo oIl IR BOE 10 40 [ernrrnrnrevmnafemnrenessnenececmsenennns
Toylor's Flat TLINILY tanvierernrennnmnacanannsnannia seerarcsansniane 10 7 [ 84
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Tasrx XC.—GRADE AND DIMENSIONS OF MINING DITCEHES—Continued.

OREGON—~Continucd,

Comnty nnd district. Ditch. Grade. Wi&i;x 8t Yg‘g{g,:t Dapth.
JOBETHINE. Feet per mile, Feet, Feet. Faet, -
Grasa(}rcek Goff, Trlplott&,Chnpin Nool cimriiiciiiermmmrennanens 20 3 I3 14
i Goﬂ" Triplett & Chapin No. 2 ........ . 26 ]g .............. 14
D() ........... rveeenae SLCUI BOOT vevnns veennnnrsrenns . . 14 3 2 2
Muarphy . ceeaen wvaee| Cavson &Johnson cevcevannn.. . . - 18 3% 3 1
WO v ciiiiecma et e e s inaas s rranar e b Desselles NOy 1 covieevivaeimranancusasssessasnes cee 133 ] d -3
...| Desaolles No, 2 - 18} 33 3 I3
.| Waldo (main)..... [} 7 5 3
.| Waldo (pipe ditch) 6 3% 2% 3
.| Waldo (wasate-water ditel). . (i} 7 5 %
Blo Gravelieeecen tiaianirnenmennvanassnronnosanienns . 20 - 8 3 3
RGP it 1 1:12) 1113 £ T« i S reesenenreneaneans 13 5 4 3
...................................................... Jopephine N0, 8 ..cvvavieiirinrrrrarananerentennananans 18 4% 3 2
WABCO , ‘ .
OCHOCO Lo vt ccrmcnneasannerarerettoanrarssacenronnns Wicknisor & Coeuuvrrarenan it etecmrnmatrarerenrrenrans 183 2 13 1%

LiNING OF DITCHES.—Under ordinary circumstances it is not customary or necessary to add a lining or
facing of any kind, the fine silt held in snspension by the water of the ditech forming in time without artificial
puddling (though this is sometimes resorted to) a clayey covering on the inner surfaces sufficiently impermeable
for practical purposes. It isfrom this cause that, within reasonable limits and with proper repairs, the carrying
capacity increases considerably with the age of the diteh, the loss from leakage gradually diminishing, This result
is also furthered by the settling of the earth of the outer embankment, which, as it becomes more compact;, is less
Yable to leakage and at the same time presents a better surface for the flow of water,

In following the contours of the hill-sides, to maintain a constant grade without resorting to the expedient ot,
flumes, sharp turns are often unavoidable, as in crossing the head of ravines or in rounding a sharply projecting
flank of the hill. Tt is at such points that eddies are formed and the greatest exposure occurs. If the embankment
is here in danger of being washed out, it may be protected by cribbing with timber and logs or by facing with stone
or boards at the ‘salients. After a new ditech has been in operation a short time these weak spots manifest
themselves and are fortified as occasion demands, the whole line being under very careful scrutiny until its
permanence is established. At re-entering angles threatened with damage by small water channels erossing the
line of the diteh the indieations given in advance of construction are.usually plain enough to caunse suitable
precaution to be taken, ag by throwing a single box or two of fluming over the exposed point and deepening the
natural ehannel beneath ete.  'When it is possible, these side waters are, of course, turned directly into the ditch,
to add to its contents 'md offsot the loss from leakage or evaporation, care being taken to Dbring the coufluents in
at easy angles and to proteet the outer banlk from the impinging cross-currents, The experienced diteh builder
utilizes these advantages or avoids the dangers ag if by instinet,

In order to ascertain ronghly the proportionate number of cases in which linings are used, questions to this
effect were incorporated in the experts’ schedules. Trom the following list it appears that, out of 139 answers
received, only 11 ditch lines were reported to be lined to an extent worth noting, and in but two cases was the
lining of any great extent:

Tapre XCL—LINING OI' DITCHES.

Ditehes Ditches

State or territory. ﬁf":x‘:hﬂ liégi :::I‘(?me plltlllﬁzlhl.ly n?é'ﬁggﬁ_
Total covnvenncnnvnnnnn. 189 3 8 128
AlabAMAeavann e | Y [ 1
AriZon®. .o ceenenienn.. . b S | e P 1
California .... 40 2 2 36
Colorado .. A | RS 1 ]
¢ Dakota ... 4 1 loieecinnnnn . 8
Georgla.... 8 1 7
Idabo...... 17 x 18
Montana. .. . 11 2 ]
[0) 1741} R S 50 1 40
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As a general rule, it is cheaper to put in short lengths of ground flume at the worst points than to attempt to
secure them by linings. It is this view of the case which has led the constructors of recent ditches to abandon
lining in most instances, except where defects are noticed after the ditches have been running for some time and
linings are put in as make-shifts. Typical illustrations of some of the common methods of lining are given in the
follosving cases: ‘

The main ditch of the Ll Dorado Water and Deep Gravel Mining Company, El Dorado county, California, which is 40 miles long,
witly 70 miles of tributaries, is lined for o distance of between 2 and 3 miles with granite and slate rock, This is a very important dit ch'
having o capacity of 10,000 fuches of water and actually delivering 4,000 inches, tho loss by leakage being from 15 to 20 per cent, of th(;
amount of water taken into the diteh. The grade is very low, ouly 4 feet to the mile., Notwithstanding the ecareful construction
rey airs and cleaning cost about $800 per month, !

T'ho Park canal, in the same county, another important ditch, is lined in places with timber. The grade reported, 3 inches in iG
foet ov 821 feet per mile, is ovidently an crror, ag the velocity of tho water is given at only 3 miles per hour. The ditehes belonging to
thins system are well puddled, and it is said that the leakapge amounts to only 5 per cent. (2,200 inches, delivered). The cost of repairs,
including flume-mending and cleaning of ditches, reaches $2,000 per year.

The Ridgeville diteh, in Minersville distriet, Trinity county, Calitornis, is cribbed with split rails placed close togother and held in
Place DLy stakes Qriven in behind them. This diteh has a very steep grade, and for the first mile of the upper portion, where the pitch is
14 inches to the rod (40 feet per mile), is walled with xock on the outside; the remainder of the line, 10§ miles, has & grade of 1 inch to
the rod (0f feet por mile). The necessity for thorough construction is evident when the force of the current, stated at G to 7 miles per
hour, and possibly 8 miles in places, is considered. The cost of repairs is nominal, :

"Lho Trinity Hydranlic Mining Company’s diteh, Taylor's Tlat district, in the same county, is lined with 1}-inch lumber, 15 inches
wide. Tho grade is only three-eighths of an inch to the rod (10 feet per mile), but the velocity of the current is reported at 4 miles in 58
min utes, or 4,367 miles por hour, This is a new ditceh.

Tho Stevons & Leiter ditch, of the Oro Mining, Ditch, and Flume Company, California district, Lake county, Colorado, is lined with
sod for a distanco of § miles of its total length of 13} miles. "This diteh delivers 4,000 inches of water, and loges 10 per cent. by leakage.
Its gradoislow,5 feot per mile, but the volooity of tho water is stated at 3 miles por hour. Repairs are unimportant in amount.

"T'ho Black IXills Coanal and Water Company’s ditehes, Whitewood district, Lawrenca county, Dakota, supplying water to the mills
nt Contral City, Deadwood, and Lead City, nre, with the oxception of one diteh (the Pioneer), underground boxed lines, the boxes made
of prino lumber and covered over with 3 feat of earth, to prevent freezing in winter and evaporation in summer. The loss by leakage is
10 iunches, against 181 inches delivered per hour. During two years run, up io the date of report, no repairs were required. In these
ditehes the fall is from ¢ to 1 ineh in 16 feet (134 to 274 feet per mile).

¥ rom Georgia one report of partinlly lined ditches was received, the Anicalola and Etowah line, in Dawson county, Here the
systein isto drive in planks ut exposed points at ithe head of ravines.

Omno of the four ditehes of Stovenson & Nolile, in Pioneer district, Boisé county, Idaho, is cribbed with timbers and boards on the
lowwer side, This diteh is o largo ono, has & grado of 1 inch to the rod (263 feet per mile), giving a mean velocity of 4 miles per hour,
and loses little by loakage. Ropairs average only $400 per season. -

“I"he Rock Creek diteh, in Squaw Creck district, Deer Lodge county, Montans, is lined with granite for ahout a mile at its npper
ond. “Ihis iy a large diteh, carrying 1,500 inches of water, with a low grade, 10 fuct per mile, .

Te Diamond Flume and Hydraulic Company’s diteh, German district, Meagher county, Montana, is walled in places where required
witly stone, It carries 2,500 inches of water, losing about 10 per cent, by leakage, The grade is half an inch to the rod (13} feet per thile),

"Ll Bquaw Lake diteh, Applegato distriet, Jackson county, Oregon, is another example of partial lining., For short distances,
where thoro is danger of breaking, it is faced with sawed lumber and slabs, The loss by leakage is 50 inches, against 1,000 inches of
water delivered. The cwrront is slow, 2 miles per honr, with a fall of half an inch perrod.  Repairs cost §1,200 during the second season,
but tlie necessity for them diminished as the lining was improved,

IrLuMEs.—These are nsed for conveying water across cafions and in places where the grade of the line eannot
be maintained by sfple earth excavation, to avoid the necessity of eutting the diteh in hard roek, and in spots
subject to washouts, They are not' so permanent as well-constructed ditches, as they require constant repairs and
are liable to damage or destruction by fire. Undoubtedly a substantially-built wall diteh in some instances would
in the long run prove more economical than the side-hill fluming commonly adopted, though the first cost of the
Huming might be much lighter. On the other hand, it is a question whether the wrought-ivon siphon pipe ig
nobt Preferable in many cases when excessively high trestle.work is required by flumes. But there are many cases
where fluming is from topographical reasons unavoidable, and still more where the construeting engineer, after duly
weighing the circumstances, finds it more expedient to adopt the simple flume than to attempt a more expensive
systein, Usually the consideration of first cost is a very weighty one.  Large corporations, in building lines intended
to e used for many years, can often afford very expensive construction for the sake of permanence. The small
mine owner, however, iy limited in his plans by the question of initial cost, and hence resorts to fluming wherever
that is the simpler and cheaper way out of a difficulty. J'lumes cost more per yard than excavation in easy ground
where a natural grade exists, bnt much less than ditehes hewn ont of solid rock or flanked by high walls. Hence
threy are ordinarily used wherever their cost is less than that of other means, and this happens in many situations,

There ave two leading types of flumes—those which are supported wholly by trestles, and those which follow
tlre 1aill-side and are braced by struts. These two forms frequently appear in the same line of fluming, the natural
bed being followed so far as practicable and then resort being had to trestles to bridge over the awkward spots.
‘When the flame rests wholly or in part upon the earth or rock, it is advisable to set it in very close under the shelter
of tlie bank, for protection against slides, and exposed points are either guarded by wooden aprons placed over the
flume or by excavating the gullies beneath the flume. The construction of the flume itself and its framing is similar
in either caée, the differences in details of the trestle-work varying according to circumstances. For trestled flumes
the Teatures of the leading members are as follows:
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Slecpers.—These are hewn timbers, preferably of red fir, but usually of whatever wood is at hand, resting
upon the earth at right angles to the line of the flume, upon which trestle legs are set. Charring is sowmetimes
resorted to as a protection against decay. They are from 6 by 4 to 10 by 6 inches and upward, and ave placed
flatwise. The object is not only to give a solid foundation for the trestles, but also to keep the latter from
spreading; and for this purpose they should be slightly mortised, to hold the feet of the trestles in place. The
length of the sleepers varies with the height of the trestle, the span increasing with the elevation of the flume
above the ground. They are set at intervals of 8, 12, 16, and, rarely, 18 feet apart, according to the capaecity of
the flume and the weight of the superstructure, the former distance being usual with large and well-builg
flames, The intervals between the supports are in multiples of 4 feet, which is usually the common distance
between the posts of the flume-box, though occasionally the framing of the latter is set as close as 3 or even 24 feet.

Trestles.—These are commonly two-legged, and for light flrunes are made of 6-by-4 inch scantling, and sometimes
of unhiewn timbher. Tor large flumes the size is increased to 10 by 8 inches and over. Low flumes, under 20 feet in
height, of small to medium size, are made with alternate vertical single-leg supports, which support the weight,
Dut have less resistance to the lateral movement of the structure. Very low flumes of from 3 to G feet in height
may be carried by single legs alone when braced by struts. If sleepers are not used, it is advisable to char the
feet of the trestles. )

Cross braces of trestles are usually of refuse boards or planks, the same as employed for the sides and bottom
of the flume-box, simply nailed to the trestle legs in the form of the letter X and terminating at the angle formed
by the junction of the legs with tho trestle-cap. Where single posts are used similar cross-braces ave added,
Tunning from the sleeper to the trestle-cap and nailed to the post at their crossing, or diagonal scantling braces
beginning at the post about midway from the ground and meeting the trestle-cap.

Diagonal struts,—These resist any longitudinal movement of the flume in masg, and are necessary with high
flumes, especially if the gradient exceeds § inch to the rod, as is becoming more and more the practice. They
are of 8 by 4 to 4 by 6 inch scantling, set edge up, and running alternately from trestle to trestle in the line of
the flume.

Wire stays—Very high flumes are much exposed to damage by storms and in curves by the momentam of
the water carried. In such eases resort is had to wire guys securely anchored at the ground on both sides of the
flume and attached at an angle of about 459,

Trestle-caps, or bearers—These rest upon the trestle legs at right angles to the line of the flue, and are
never omitted. They are of 4 by 6, 6 by 6, or 8 by 8 inch hewn or sawed timbers. The trestle legs are sometimes
mortised into the bottom of the eap. In the case of very high flumes, which often greatly exceed 100 feet, the cap
becomes a sleeper for the trestle of the next story above, and 8o on. Tho lower stories of such flumes are, of eourse,
of wider span than the upper ones,

Stringers.—These are longitudinal timbers, 6 by 4, 8 by 6, or 10 by 8 inches, set on edge, and of such length,
usually 16 feet, as to bring the butts over the trestle-caps. They are placed beneath the sills under the posts of the
flume-box, or a little outside of them, They give stiffness to the box, and are essential with flumes supported
on trestles, Where the flume rests directly upon a rock bed they are sometimes omitted, but this is not-considered
good practice.

Sills.—These are timbers resting vpon the stringers and parallel with the trestle-caps, 4 lﬁr 4 or 6 by 4 inches,
and extending 18 or 20 inches beyond the posts on each side, where side-braces or knees are used, and 6 to 8 inches
if there are no side-braces. The sills have shallow mortises for the reception of the posts, but are seldom mortised
for the side-braces.

Posts,—These are from 2 by 4 with the smallest flumes up to 5- by 4-inch uprights with the largest ones. They
are mortised into the willy, and usnally also into the caps. The posts project about 2 inches above the sides of the
flume.

Side-braces, or Tenees.—These take the lateral thrust of the box, and are 2- by 4-inch pieces, flat side up,
extending from near the ends of the sills to the sides of the Aume-box at about 450, They are commnonly simply
nailed in plaee, and are not mortised to the sills. Some flumes have side-braces for each post—that is, at intervals
of 4 feet; others have side-braces only at alternate posts, or at every third, fourth, or fifth post. Triangular bloeks
nailed to sills and posts are sometimes substituted, allowing the use of mueh shorter sills. ODbjection has been
raised to the employment of side-braces at all, and the consequent extension of the sills, on the ground that
additional space for the acenmulation of snow and ice is thus made. If they are omitted, then the posts should
be securely morti"sed into the caps, and the latter should be of considerable strength.

Caps.—When side-braces are used, the caps are sometimes simply nailed to the tops of tlie posts, and with
very small Aumes caps are occasionally omitted altogether. Their width is that of the posts, and the thickness ranges
from 1% to 5 inches, according to the mode of fastening. If mortised, the caps project from 6 to 10 inches beyond the
posts, In some sitnations the absence of caps is a temptation to use the flume as a foot-bridge during the dry

season, thus damaging the bottom boards, while, on the other hand, if the caps are to be walked upon it is evident
that they should be sufficiently stiff.
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The box.—The sides abut upon the posts and the bottomr rests upon the sills of the framing, which supports

the flumes at intervals of 4 feet.

In Qalifornia planks of heart sugar-pine are cowmmonly used, but other woods are

employed as circumstances dictate. The thickness is from 14 to 2 inches, and with very small flames sometimes

only 1ine¢h. The length is 106 feet.

joints at the ends

With flumes of moderate capacity, if it is possible to get boards of sufficient
width, say 20 inches and upward, it is an advantage to have the sides of single boards.
. the largest flames, where ‘two, and even three, boards are placed one above the otler,

, the shrinkage of the wood in this direction being glight.

This is impossible with
The planking males butt
Battens from 3 to 4 inches wide and

the thickness of the planking or less, nailed upon the inside of the box, cover the longitudinal seams, except the

corner joints, where the sides meet the bhottoms,

boards.

Knot-holes and large cracks are covered by short battens,

Only the very smallest fluines can be made with single bottom-
‘When flumes are in constant use the leakage

is very slight, and after disuse during the dry season the wood soon swelly when the water is turned in and the

flame becomes water-tight.

repair, carries the water with but little loss,

GRrADE OF TLUMES.—The grade is either the same as that of the ditch portion of the s

Even with imperfectly-seasoned and rongh-fitting lumber fluming, unless badly out of

ame line or is heavier.

The tendency of recentspractice is to increase it, thus admitting of fluming with considerably less area than the

corresponding cross-section of the ditches.

sufficient head at the delivery end of the line some authorities recommend slightly heavier grades.
of the water in fluines is higher than in ditches, especially where the fluming is perfectly straight.

4 and 5

miles per hour are not uncommon, and in one case a speed of Tf miles is credibly reported.
DimensioNs.—The size of flumes differs widely according to the amount of water carried and the grade,

TFrom 20 to 30 feet is considered a good grade, and when thebe is

The velocity
Velocities of

In

the following specimen list the range is from 2 feet by 1 foot up to 8 by 6 feet, with muceh variation in-the shape of

the eross-sections.

t

TaBLE XCIL—GRADE AND DIMENSIONS OF SPECIMEN FLUMES.

Usually the width is greater than the depth of water, often mueh more; but some flumes have
8 crosg-section which is square, or nearly so.

ALANANLA,.
County and district, v Line. Grade. Wilth Depth,
CLAY. Feet per mile, Feet, Feel,
.......................................... PR [ (£ 1 1 . T Ry Lig 2
ARIZON A,
APACHE,
Greenleo Gold Monntan......icciiiiieiiiiisnesianees BOBLON . a v cvevianrnsriurssvuonnsacanrtvnsrsnsancerasermanenenns 13 5 23
CALIFORNIEA,
Chornkes ..... . Spring VMley 12 & 33
Morris Ravine .{ Morris Iiavine [ 5 2
Orovillo. . cneeeniiiernrnrecirnsnnsnanne . Feather Rivor and Ophir 11 [} 8
CALAVERAS,
Mokelummne Hill,...riiinmianniiaiann.- [ Cook & Clarko..eauve 12 L} 13
...0. 5e .\}x.l .................................. [P Mokelumne and Campo Seco ... &~ S PO Y
DKL NORTE,
.| Bunker Hilt 18% 4 3
.| China Creek No. 1. 18 2% 1
Chinn Creelt No, 2 . 18 8 1
China Croek No. 8 18 2 1
.| China Creelc No. 4 184 4 2
Ching Creelt Noub couvenecaiavionsesesnvrennrrasansssnanenss 18} - & 2
:.P[ulboxée ...... e emmsmmemntentaanestacre mamsmsmemenuesens|rann iéi'i&'ié"' 7 13
B O A 1 g B 7 3 11 O P R T T
MuIzIn mue . p ................ 1 83 1B
Winguto X0, 1 ciunaerarnmnressenvnrarerans 134 24 2
| Wingate No. 2 18 3 3
-] Wingate No.2 .. 13 3 3
.| Californin... 13 to 43 14 to 4
El Dorado .. 8 [
Park Canal . 6 2%
Gold Run . GOl RuR e nnn 4 3
Towa Hid .| Jowa Hillvucecann. 7 4
PLUMAS, ‘
Aian Valley..coaeeerannnneans .»-| Round Valley... 33 1%
glé;:e:m »y .| Duteh Hill.case [ 4
L Phamag . ccvae..s 4 3
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CALIFORNIA—Continued.

County and district. Line. Grade. Width, Depth.
SHASTA. Foct per mile. Feet. Fect.
IZ0 ciiraeniannn temmeanttacehenteesiannrntorarannnerenny DIy OrO0k - ce e iaamiasrestnimaraaasatetsiannnraneeinanas [ Cenmenaneeaan
SISKIYOU,
Bay Clty No.Loeeeaircanses crnnvemammemanmenenrennreansosanes 13% I 1
hl:\Y' [ L o RN 13y 2 1?
Coxote Crovk No. 1 caren e crecairreer e vanaes - 1.5: 1 14
Coyota Creek No. 2 oioioniiiiiaiiiotnnicmmcncimnaraaieranness 13 1 1%
Coyoto Creck No.B o cniarninoia i cne e mdac cecracnnneees 134 1 13
MeAQImME Creek .vveseareerinconnirnrensiennneancenns D SR € 2N reemenanves 13} 3 a
Qro Fino L ANOUDI . ey eaiieriavme e dernan e nenee 18 5 2
07 P, 110 1 [} 4 2
DOremecenninnn Wiight & Fletehor coveeneavevinnianncan feeren . 13 7 23
‘Quartz Valley Shivekelford Cresk .on e ueneievineetmmemaninaunnaennnriaasanas i 8 )

Trinity «.eevennnn
Trinity G. M. Co....

CO I w e e o e ceeinr c e ieieaeararen e nas TUOIIMITIO «evmrmanencacanetroasccrennronnnsasnssnsncnsnnsanen 11 to 32 3 4}
COLORADO,
LAKE. *
CALIOIMI R e wama sveeme vraannan vurecrsasacramnsasnonncs] SEBVONE &6 LOIEOT  a e e tniie e e cneecmravmannennsonaenerns B 10 a
ROUTT.
Hahn'a Poakt.ee o oniiiieeiiiiiiaameiaciaannraaennnn PN 10 4 3
SUMMIT.
cemgrarean e nanannane . . . . Boaton G and S, AL Corrcnernicar cvnriomnnn seamamasssseansene 7 2% 2
........................................................ GO RUIL e ey envrivinee tovsenssvanastonaranasnas conannsemannen 63 5 1%
DAKOTA,
CUBTER,
Battlo Cro0K . muneniveice i i ineee e s ] Battlo Croek Gravel Ml C0umeee s coveeerunnre avasansnenenmmmne L7 O
LAWRENCE.
Confederate ... .ottt e L1703 N B [emenrennenerinndinan cecanmmams
PEXNINGTON, ‘
BT e PP Black Hilla PlacoT ML CO «vvvvincccienns concacvannnncesnanans [ I P P P avar
GEORGIA,
DAWEON.
Fourth, Fifth, and Thirteenth........oovuevmerneoon.. Anteololn and Blowah.ceunninaeeriennuns wawmsnmmnasea reinens 8 5 4
HALL
Iwalfth. e e GIndBs e e oo e e e ramana iy anas e reemasamnn. cumvneevensnen . B leevrancmnanns cnafrunenvaraan .-
I TN T cramanseas 4 ‘ H] 1
Smglton ceerveviiiniinarann. A ememeesrmmea e ntanaeaasaaas 8 a 13
NACHIEHOO e ver vt cccaaeenavesemmennnncann teesenansneaane ] b 3
TOWH CrEBK +aniivansnneamaaaaanerec s aneneessnnsssramnanmnas [ 3 . 3
ADAXXO.
T3 T 13 8
Alderson ., . 13} ih 2
A Ghadsty oo L L. 10 4 2
Cropisenlln (feaders) 10 2 1
Orapisculln (RI) oo o v o i i iieamarnoncncmanerrnoeen 10 24 2
CRAAY 1ot iae e i iivan e et e s ce e e nraenaanas 18 2 23
ROITS } 13 8 2
Eust Moore's ('reek 10 4 2§
Hangon (upper) ... 10 H 2
Hanson (lowor).......... 10 4 23
e AN i e eaneanas 13 3
. Mmmtuﬁx ]0* g 2
Plowman 133 3% - 2
Thorn Crogk 10 to18 4 2
Typper Alderson ]83 3 2
-| Stovenaon & NOBIO - evuveucerin i e e cmee e eeaen e, 18} to 16 4 2
S WHlson. L e e eemmaesmanttannnna 10 to 1% 4 2
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TApLE XCIT.—GRADE AND DIMENSIONS OF SPECIMEN IFLUMES—Continued.

MONTANA.
County and (.listrict‘ Line. Grade. Width, Depth,
BEAVER HEAD,
Feet ile. T 3
BONNOCIE. ot ieeeei it ciir i cnitrmcran s aeamnanas Bunnock D and M. €0, cvvcerimrccamnnnrvnaicinnnnnn [ c e. pe rm eene vet. 3 Feet 1
DO e L White Bur..coo v cae e n e 63 3% 1%
DHER LODGR
Honderson Guleh..oae oot iniciniraiaa, SmArt's Creel coenevies e e mar e aaan vean . 13 3 [ 2
Squaw Guleh ...... Rook Cresk ... 10 7 33
Suumit Valley Johin Noyes L T PSRN
LaBt CHONO0 e uny i cevensirrtiicaceneeananneeaas Wi A, CHBeBIMATL . 1 e ettt caeeccaar e s enannsnsanvneneonnenn [
MEAGHER.
Gorman Dinmond Flume and HMydranlio Co oo vermvvvvnneranrnniinnns 8
Thompson Galch .. Biveh Creele .ooooo. ) e 5 g! 13
&
L]
ORXGON,
BAKER. .
Bluo Cnnon e teteire e e e s ranata e taanaanann—. Littlefleld & Duckworth. 13 2 2
Ouuniennians o Marsaville ool ool 133 4 2
Chick(-n ( mek . JdUN. ()Hll(ﬂ noe & Co . i3 1% 1
Clarksville. . Placer (¢ M. Co. (Brrnt, Riverline) 6} [ 22
D)0 ettt i ceacicin e cnunnermeann . oo Plagor G AL Cu. (Clurk's oreck) . 20 4 2
RIGTEN I T S N BRAlY o hiareeeei it v raaa e 20 8 2
Shastn...... El Dovado ........ 8 1012  fivarrrniiencronas]immmnvesnnnnes
Sumter Young & Rimbol 9) 4 3
PIOMOCT. v evane raneennarnssrenmnnonuanunsnnasnnanes tavanaesuae Th 4 13
.| 4. G Fuller 17 1t 1%
.| 1. A. Leaven 18% 2% 2
DL I Salmon . 10 3 2%
Catohing Bros .. 13& 8 1
.| Homboldt ...... 20 3 2
Klopp & J ohnso 80 1 1
ILilis .. 6 4 2
Miner's . b 2 1
’l‘hompson‘s 45 8 1
JACKBON,
Applogato .| Grand Aprlog tte 20 4 4
Do Squaw La 16 4 3
ania Giolel Ttarvis Guleh 10 4 2%
Porty-ning . Ashlud . 53} 8 © 13
Sum’a Valley .. Hae & M, G} 2 13
Sterling Storling” 4% 8
JOSRIUINE,
Wuldo.. .| Desselles No.1 . 6 L] 3
Do.. Dessollvs Nu. 2 Gg 8 3
Walilo ... 6} 5 4
Blue Grave 26 3 2%
.| Josephine . lilg 4 8

BRACKET FLUMES.~-As an example of the many expedients for overcoming engineering difficulties in flume
constraction, the bracket flune of the Miocene Mining Company’s diteh, in Butte conuty, California, may be cited.
To avoid the necessity of a trestle-work 186 feet high, in crossing a deep cafion between precipitous basalt clitfs,
the line of fluning was carried to the head of the caifion, where the perpendicular wall is 350 feet high. Tor a
distance of 486 feet around this wall the flume is supported upoun iron brackets, at a height of 118 feet above the
bed of the ravine and more than 200 feet below the crest of the wall, The brackets are 8 feet apart, and are capable
of sustaining a weight of 14§ tons cach, They are made of T-rails of 30-pound railroad irou bent into the form of
an L, 2 feet of which were rounded off and let into ring-bolts clamped and soldered into holes drilled in the rock.
The bed of the flume rests upon the horizontal portion of the brackets, and the outer ends of the latter project
vcrticalh upward. Suspension rods of §-inch round iron run from the ends of the uprights diagonally upward to
the wall, where they are securely (,Lunped and soldered into the rocls.  The flune is 4 feet wide, inside incasurement,
and 3 feet deep, with a capacity of 3,000 inches of water. The dangerous work of drilling the holes for tlu, brackets
and suspension rods was done by men swung by ropes from the top of the cliff.

UNDERGROUND FLUMES.—Tor supplying guartz-mills with water during the winter, in distrigts where the
cold is so great that freezing would prevent a regular flow, underground flnmes or covered ditehes are resorted
to. Underground flumes are, more properly speaking, simply ditches which are completely boxed with plank and
covered over with earth. They are not built with the sawme nicety of construction as ordinary open-air flumes, the
surrounding earth forming 4 natural bracing and also diminishing leakage. Ditcles, the sides and bottoms of
which are not lined, are sometimes similarly covered over with lagging, brush, ete., upon which earth is thrown.
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This covering not only protects the water from freezing in winter, but also serves to check evaporation in summer,
The main objections to the system are the difficulty of inspection and the liability of choking from the top dirt
falling into the channel in the case of ditches merely lagged over. The Arrastra, Montana, Hearst, and Deadwood
lines of the Black Hills Cunal and Water Company, of Lawrence county, Dakota, are examples of the underground
flume system. These boxed ditches are covered with 3 feet of dirt, and carry water throughout the year to the
mills which they supply. In many other places the same plan has been adopted. Short lengths of underground
flumes or box ditches, sometimes strengthened by rock, are also used to convey water under road-heds, ete.

Frep PrrEs.—The feed pipes immediately supplying the nozzles of hydrauliec mines suggested the adaptability
of a similar meaus for conveying water across deep caiions and over elevations impracticable by fluming. ‘The
system has developed into one of great importance and diversity of application, and bas resulted in bringing a
water supply to placer ground in many cases unavailable by any other means. The material used, sheet iron, is
particularly adapted to its purpose by its great tensile strength in comparison with its weight, which is so slight
as to render its transportation feasible from the point of manufacture to the locality where used, even though theso
are widely separated.

A description of the usual methods of construetion, quoted from a valuable paper read by Mr. Augustus J.
Bowie, jr., before the American Instituto of Mining Engincers, and in part applicable to the construction of the
feed pipes at the hydraulic mines, is here appended:

The general sizes of the pipes used in the mines are 40, 30, 22, 15, and 11 inches in diameter, of riveted light sheet iron, No. 16, 14, or
12 iron, Birmingham gange, made in lengths of about 20 feet, and put logether in stove-pipe fashion, neither rivets nor wire being wvuod
to Told the joints in place. These pipes are Light, and can be readily and cheaply moved ; this in hydraulic mining is of grenat importance,
ag it is often requisite to change the position of the lines of pipes. Pipo pnt together in this rough manner will remain tight when
subjected to even as greab o pressure ag 200 pounds to the square inch.  Where the pressure requiros it, lead joints are wsed. [Ilormed
Dy filling the space between an iron sleevo and the pipo with melted lead. A flange is bolted to one Iength of the pipe on tho inside for
the other pipe to fit over, and preventing the lead {rom entering the pipe.] Though roughly constructed and of very light iron, this kind
of pipe (connected more like stove-pipe than water-pipe) is found in practice to be most serviceable, and, from its form, floating particles
of matter readily render it water-tight. Sueh a pipe, 12 inches in diamoter, made of No. 18 iron, ig riveled in the longitudinal seams
every inch to inch and aquarter; while in tho round seams the rivets, which are ouly one-eighth of an inch in diameter, may bo as much
as 3 inches apart, showing daylight botween the iron; but aftor tho water has run through the pipes a short time nearly all leaks stop.
If necessary, however, two or three bags of sawdust put in tho inlets, and a fow shovelfuls of earth, will usually make everything tight.

This class of pipe is ngw being replaced by one of better malke, in which the ronnd seams are wade with rivets thiree-fourths of an
inch apart, and the longitudinal seams are double rivoted, with rivets one ineh apart in the yow, and about one-half inch apart from one

row to the other. If riveted with care, sueh pipes, after boing dipped in an asphaltum bLath, are excellent, and will Iast for many yenrs.
For this asphaltum bath the following preparation can bo nsed:

Ler cent,

[0 0T T T 3 T2 RPN wernwsnensaunanvacnnnns 28

o Coal tar (free [rom Ofly BMDBLAROEE) - .o it enetiaerierarrvr s enneesaursssanrerosasnsossesnnnanurrncssrenasoaresnsannnnns 3
T

! Reflnod A8DPRALINL wa e e e et i aetre s iene e rrrear e ssmaaras s aasesenss aaans memvenananeraon. P —— 1

Coal tar (frve from oily substancos) ....c...cviconveaann wrriemena Cataesasnauesnmaseninentnn trimmemenenssasanessnacesnaunaeus 834

When the mass has been boiled to a proper consistency, and by test the coating is found to be brittle, it at onco indlentes that thae
mixture has been boiled too hot, or that there was too muel oil in the tar or agphialtum,

The thickness of the iron is nsually proportionate to the head of water and the diameter of the pipe. Pipes mado of the differont
sizes iron here mentioned will stand the following strain per sectional inch:

Made to atand atrain
Number of iron. per sectional inch,
. pounds avolvdupois.

. S 7,000 to 0,000
12600 .iiiiiiiiannnn, 9, 000 to 12, 000
fto &pdnehk ...ael. ... 12, 000 Lo 14, 000
3-inch to g-ineh ...... 17, 000 to 18, 000

. 'I‘he. head of the water in pounds avoirdupois; multiplied by the diameter of the pipd in inches and divided by the above co-efficients,
gives twwice the thickness of the iron to bo used. Allowance must be made for the security required, that is, if the breakngo of tho pipe
will cause much damage it is advisable to 1ower the margin for greater safoty. Tho diameters of the rivets usnally used are:

Number of fron.....c..c..oo.. e 18 18 412,11 ‘ 10,8, 7 | Zinch. | fp-ineh. | §-lnch.

Carresponding diamoter of rivets.... Jh-ineh., | f-inch, ,ﬁu-inch.‘ #-inch. i»i‘nch. g-inel. | ¥inch. -

They are usually spaced to make the pipe tight, that ig, closer than is necessary for the strength of the seam; but this, in turn, 18
governed by the pressure on the pipes.
&
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The following table shows the details of construction for a 22-inch pipe:

233

s . T Piteh of the rivetsin | Width botween
Thickness of iron. | Diameter of rivets.| Length of rivets. Plt";:sgil;h clo i% gfége‘slf’cﬁﬂzg; m}lll\‘tl\ ng(lﬁ.’)i xill;iltil:‘l(‘)lw c(;'xflto 0&?1 3{, m \;%l‘; .in
N0, 12 i cuvinannns B0 ¢ 11) | DA R L) PO, ) I 111C) | VAR 1 nthenneersnnnncnnn. §-inch,
No.Ilevrnevinnnan Seedneh oo oaiain §-inch......oallel, ) E511T.)| S o 1gdneh. el §-inch.
NO.Duerrerannnnns glueh.oooioniinnn {ftnch. oo, 1f-dnch...ooenn. oo 3peinch full........0] §-inch,
t-inch,..... .| 13-ineh.. .| 1fg-Inch.... MR Y0 1)) e 1#5-inch,
Finch. ... A Weineb. .ol 1fg-inch. ... 14-inch fullooenenss 1/g-inch, B

When the pipe is made and put in position, air-valves are provided to allow the eseape of air from the pipe while filling, and
especinlly to provent any collapse should o break occur, These valves ave of many forms, the most usual being o piece of leather loaded
and forming a valve opening to the iuside of the pipe, and when shint covering a plain hole of from 1inch to 4 inches on the top
gide of the valve. When required, a hetter olass of valve is used, which sinks and opens when the water leaves it, and floats and shuts
when the water rises up to it. An important point is the adinission of {he water to the pipe in sucli o way as to prevent air {from being
sucked into and traveling along the pipe, which will happexn, and in large quantities, unless the water is 1egnl=sted The Dest plan ia
to put a gate in the pipe mhttle below the level whore the water enters it, aud regulate the flow by the gate,and Dy this menns a
gteady pressure without violent oscillation ean be obtained. Usnally, however, the water enters through a fannel-shaped pipe, which
allows the air to escape as it entors, and with a littlo care can bo made to answer overy purpose. In some instances an air- or stand-pipe
is put in at a distance from the inlet. This eatehes the air ns ib travels along the top of the pipe and nllowa it to escape.

The following abstracts from the experts’ reports give details as to the construction and duty of the pipes in
different localities and under varying circumstanees, showing the range in size and iu pressure sustained in the
typical cases:

ARIZONA.,
YAVATAL COUNTY,

JAcrsoN.—Diamoter for 200 yards, 1 foot; for 176 yards, 7 inches ; bulance, 7 inches. Longitudinal joints are lapped and riveted;
ciroular joints ave lapped £ inches and are held together by wiring four ears on oach jolnt, These cars are riveted to tho pipe.

CALIFORNIA,
'BUTTE COUNTY,

CIERORER DISTRICT: Spring Falley.—Dinmeter, 30 and 34 inches. The iron wused was ordinary English plate of fair quality.
The greatest pressure it sustains is 887 feet, and the thickness of the iron ot that point is § of an inch, The pressure and maximomm
strains on the aeveml gizes of iron nsed are given in the following table:

TanLe XCIIL—DETAILS OF THE SPRING VALLEY PIPES,

BIZE OF IRON. GREATHST IREESURI. ]
Maximum
No.of o 4 t;)l‘\;;ilaoms:t:‘lxgn
(Bh,’l’::i'{)’f,‘;] am Ta]ilfxlenlfﬁg%lln Teot. Pounds. || 3, %‘;3’" ds.
gau ,50_) an inch, |
14 0.083 170 74 ! 13,374
12 0.100 288 125 ; 17, 202
11 0,012 203 127 { 15, 875
10 0.134 866 154 17,240
& 0.187 435 188 Il 15,080
4 0,250 504 287 15,420
& 0.812 842 305 17, 649
3 0.8756 887 B84 l 16, 800

Longitudinal joints double-riveted; circular joints double-riveted a.nac'L“caulked. Longitudinal seams double-riveted ; circulnr seams
singlo-riveted, Air-valves are placed ot several points. !

Monnris RAVING DISTRICT: Morris Ravine—Diameter of pipes, 22 inches ; Nos, 12, 14, and 16 iron, used at depths of 250-310, 150-250,
and 150 feet, respectively., Air valves placed where the pipe changes its mxglu Joints single-riveted, and tarred bufors joining.

)

CALAVERAS COUNTY,

MoOKELUMNE HILL pISTRICT: Cook 4 Clarke.—Diamoter, 12 inches; thiekness under greatest head, No, 14 Birmingham gauge, All
joints viveted. Onue air-valve near head,

Mokelumne and Canpo Seco.~Diameter, 12 to 14 inches; Nos. 16 and 14 Birmingham gaugs, Sections (18 or 20 feet) stove-piped and
riveted, Depth, 70 feet,
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EL DORADO COUNTY.
GEORGETOWN DISTRICT: California.—Diameter, 74 to 22 inches; Nos. 12, 16, 18, and 20 iron. Longitudinal slip-joints stove-piped
and riveted, cireular joints riveted. No nir-valves. Depth of cafions crossed, 40 to 200 feet.

El Dorado.—Diameter, 16 to 30 inches; Nos, 18 to 12 Birmingham gauge. Mado in 20-foot sections, Slip-joints and riveted. Air-
wvalves every hundred feet. :

Park Canal.—Diameter, 15 to 22 inches; Noa, 18 to 14 Birmingham gauge. Longitudinal joints stove-piped and wired or doubls
riveted, circular joints riveted. Air-valves at highest points. Depth, 128 feet.

PLACER COUNXTY.
a

GoLp ﬁim DISTRICT: Gold Run.—Diameter, 16 inches ; No. 14 Birmingham gaugo thronghout. Joints stove-piped and riveted, Air-
valves 150 feet apart tliroughout length of pipes.
PLUMAS COUNTY.

SnNrea DIsTRICT: Duich Hill—Dinmeter, 22 inches, The iron varies Detwaeen single riveted No. 14 to doubled riveted No. 18—the
latter nsed at point of greatest pressure, 518 feet, b miles from the hend of the pipe. Longitudinal joints single or double rivoted,
according to pressure; cireular joints are driven together and fastened by means of hooks, Air-valves are placed at the highest points
along the line.

TUOLUMNYE COUNTY.

CoruMBIA DISTRICT: Tuolumne.~Diameter, 6 to 16 inches, averaging 11 inches, Average thiclkness, No. 16 Birmingham gange, 0.065
inch shell, weighing 2.627 pounds per square foob, Joints riveted, Air-valves at head.

COLORADO.

LAKE COUNTY.
CALIFORNIA DISTRICT: Stevens - Leiter.—Diameter, 13,15,18, 21, and 30 inches ; all No. 14 fron. No air-valves,

DAKOTA.

. LAWRENCE COUXTY.

WIITEWOOD DISTRICT: Black Hills Canal and Waler Company.—Diameter, 8 inches; No.14 iron, Lap-joints held by four logs drawn
together by wire. Depth of ealion ¢rossed, 250 fuet,

GEORGIA.

LUMPKIN COUNTY.

TweLFTIL DISTRICT : Daklonega.—Diameter, 12 inches; No. 16 iron, 8piral pipes, single riveted. Circular sleove-joints, ends iluted
and joined by wired lugs. No air-valves.

Hand.~—Diameter, 36 inches, Thicknoss at greatost pressure, § inch;-at other points, 4% Grade between head aud dischargo, 8
feot to the mile. Longitudinal lapped-joints double riveted in one scetion, 42 feot in longth, single rivoted in tho other gections. Clreular
flange-joints made of east iron turned in lathe, made tight with lead, and bolted with $-inch Lolts at intervals of 6 inches in the
oirenmference. Joints riveted to the pipes. No air-valves, but the pipes are provided with man-holes.

WIITE COUNTY,

Fourrn pIsTRICT: Town Creek.—Diameter of upper third, 20 inches; middle third, 18 inches; lower third, 16 inches; Hi~iron,
Bpiral pipe, single riveted. Cireular sloove-juints, one end corrngated, united by Ings and wire. Joints covered with rubber-eloth and
three thiclknesses of tarred canvas, with three iron clumps over each joint. Air-valves used.

IDAHO.

BOISE COUNTY.

Moor®'s CrEBK DISTRICT: Plowman.—Diameter, 11 inches; No. 18 iron; pressure, 84 feet,
made with an olbow in one piece. No air-valves.

Longitudinal slip-joints; oircular joints
MONTANA.
MEAGIER COUNTY.

GERMAN DISTRICT: Diamond—Diameter, 22 inchos; thickness, £-inch thronghout; pressure, 440 feet; joints riveted. No air-valves,
-]

OREGON.
GRANT COUNTY.

GranTE DISTRICT: Xlopp & Johnson.—Diameter, 18 inches; thickness,

T throughout. Longitudingl joints riveted; circular slip-
Joints. No air-valves. Greatest depth, 84 feet.

JACKSON COUNTY.

FArRI8 GurcH DISTRICT: Farris Gulch.—Diameter, 22 inches; thickness, 1 throughout; pressure, G0 feet. Longitudinal sli p-joints;
circular joints made with carved elbow, riveted. Threo air-valves near head,

In addition to the pipes carrying water for the mse of hydraulic mine
shown by the lines of several water

Virginia City and Gold Hill Wate

8, examples of bold engineering are
companies supplying cities on the Pacific coast. Among these the line of the

r Company is the most noteworthy, It includes an inverted wrought-iron
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siphon, 11} inches in diameter, which sustaing a pressure of 1,720 feet or 750 pounds per square inch at its
greatest depression. At this point No. 0 iron is used, hob-riveted with §-ineh rivets, double row on the longitudinal
seam and single riveted on the round seam. It is said to have been tested to a pressure of 1,400 pounds per
square inch. A second siphon, made of lap-welded pipe, 3-inch iron, 10 inches inner diameter, has been added.

The pipe of the Spring Valley Water Company, which supplics San Francisco, is 18 inches in diameter and

@ 0,800 feet long, and has a tensile strain of from 5,000 to 6,000 pounds per sectional inch. It is subjected to the
pulsations of a single-acting plunger pump making at times 30 strokes per minute,

The Vulture Pipe Line, Maricopa county, Arizona, is included in the official schedules, though it is not nsed for
hydraulic mining, but for supplying the Vulture 80-stamp mill. Itis 16 miles long, and the diameter for the first
54 miles is 9 inches; balance, 7} inches. It is of No. 19 iron, in bands’of 2§ feet, made into sections 24 feet long.
The longitudinal joints are slip-joints riveted together; the cirenlar joints are made by slipping 4 inehes of the end
of one section into the next withont riveting, and are wrapped around with rags. There are no air-valves. Tor 5
miles the pipe falls 5 feet to the mile, and water is then raised 320 feet: in a distance of 6,200 feet by steam pumps
driven by a 50 horse-power compound engine; thence to point of delivery the gradeis 11 feet per mile. The greatest
pressure is stated at about 40 pounds per square inch,

ReservoIrs.—TFor the purpose of stering water for use during the dry season many of the mining and water
companies have constructed expensive dawns, forming large reservoirs. These dams are built of logs, stone, or
earth and brush, or a combination of these materials, and are commonly faced with water-tight planking. Culverts,
gates, and strainers are provided for drawing off the water. In California there are many such fine examples of
engineering skill, costing upward of $100,000 each, from G0 to 130 feet Ligh, with catchinent basins of from §
to 30 square miles. Sowe idea of the magnitude of these dams and reservoirs may be gained from the following
list (@) of the respective capacities of reservoirs on the Feather, Yuba, Bear, and American rivers, in California :

TapLe XCIV.—RESERVOIRS ON THE IFEATIER, YUDA, BEAR, AND AMERICAN RIVERS IN CALIFORNIA.

Capneity in

Kame,. cubio feot,
Total BLOTRLR . oevee cremans wemeumnraearheana s vewesl 7,600, 000, 000
North Bloomflold vnvey venvemvaemaeannes vamenensmen—s 1, 050, 000, 000
5 3 g wenras 630, 000, 000
Tureka 10li8 aeesenaiacneaianncnas «~o[ 1,130, 000, 000

South Yubs... ..oivinivuieennanns 1, 800, 000, 000
Omoga and Blee Point. ... 800, 000, 000

Spring Valloy..voen..n 800, 000, 000
Californin 600, 000, 000
B Tl Dorado 1, 070, 000, 000
Other small resorvoirs on the Feather, Yubn, snd 700, 000, 000

Ameriean rivors.

ACCIDENTS TO DITCH LINES.—Tew lines esecape without more or less small breakages or washouts during a
season’s run. At times, when the ditehes are not in use, they are also liable to damage from storms, slides, and
other caunses; but it seldom happens with well-constructed lines that any serious injury is received sufficiently greaf
to be termed an accident. Inquiries made as to the nceidents wlhich oceurred during the year, their character, cause,
and effect, developed the fact of their infrequency. The subjoined analysis of the answers received on this head
shows that out of 175 lines examined, representing 3,0404 miles, only 24 reported accidents of any kind, however
trivial, while 110 reported no aceidents, and 35,in which there were also probably none, returned no account of any.

'i‘ABLE XCV.—ACCIDENTS TO DITCH LINES.

Numbor nf! Number {Numberre| Dlunks,
State or territory. diteh lines | reporting | porting no iprabably no
reported, || accidents, § acceidents, | acoidonts.
Total.searirenmananes 175
Alabamay cvoeerinaaninna, 1
Arlaons oevve i [ | O
California 65
Colorado.c.ova... e 8
Dakotwy .evennen veree [ | I S
Goorgin,....... 8 |l..- .
Tdaho..ueaonann AT fleeenenaeienn
Montana....... 11
[0751-01) | RN 56

aFrom Lieutenant-Colonel Mendell’s report, page 13, guoted on the authority of Mr. Hamilton 8mith, jr.
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Among the accidents reported the following cases-serve to illustrate the more common causes of damage:

In Alabama the Idzho ditch, in Clay county, suffered from small caves and washouts, cansed by the boring of
cray-fish. The nsual remedy for this annoyance consists in putting in fluming instead of reconstructing the ditch,

In California the Feather River and Ophir line, at Oroville, Butte county, reports injury from several slides on
the hill-side, requiring a considerable foree for repairs and entailing a delay of fourteen days. The Mokelumne
and Campo Seco line, in Calaveras county, met with breaks caused by heavy storms and also by the burrowing of
gophers. The superintendent states that gophers are the worst enemies of ditch-owners in this locality. In Del
Norte county a slide in the ground carried away part of the Del Norte ditch, which had to be replaced by fluming;
and a reservoir belonging to the Hungarian ¥ill Mining Company, in Plumas county, was swept away during the
month of 'May, entailing a loss of 4,000 and much inconvenience. Heavy storms of rain and snow caused slides
and breaks in the ditches of the Tort Goff line at Sciad Valley, Siskiyou county. The Buckeye ditch, in Trinity
county, was also badly damaged by a slide during the winter, while the Lewiston ditch at Junction City, the
Trinity at Taylor’s Flat, and Chapman & Fisher’s line, all in the same county, suffered more or less from slides,

The only accident reported from Colorado was the breaking of a short section of a flume in California gulch,
Lake county, owing to the rottenness of the wood. : ‘

In Idaho the casnalties were of too small importance to be classed as accidents.

The Bannock ditel, in Beaver Head county, Montana, had two considerable breaks, one eansed by flood and

the other by gradual undermining, necessitating repairs to the extent of $1,000. In the same county the White
Bar flumes were broken by rock falling upon them from the cliffs.
- In Oregon quite a number of minor accidents occurred. The line of J. N, Osborne & Co., in Chicken Creek
district, Baker county, broke five times during the year, 60 {feet of flume being carried away on each occasion; but
the repairs were promptly made, and only a delay of ten days ensued. A slide injured the Nelson diteh, Pocahontas
distriet, in the same county, but the damage was repaired by ten men in five days. In Shasta district, also in
Baker county, five rods of the El Dorado ditch were washed away, and in Sumter district the Young & Rimbol
line met with two slight accidents—one from a snow slide, caused by the rapid melting of the heavy snow, and one
from the ditch overflowing. In Coos county the Pioneer ditch was damaged by the caving and breakage of the
embankment and the flume fell in places. Part of the Thompson flume, in Marysville district, Grant county, was
blown down during the winter, but it was repaired before the opening of the season. In Jackson county tho
Squaw Lake ditch, Applegate district, was filled by a heavy snow-storm in the beginning of January, whiclh caused
8 suspension of mining for seventeen days and necessitated constant repairs to the diteh during that month and
throughout February. The Sterling ditch, in Sterling district, was broken in three places, and was repaired by
putting in flume boxes ab the weakened spots without much delay. At Wolf Creek a slide of land and snow
carried away a section of Gross Brothers’ main diteh, and for two months the line was in an insecure condition,
The Blue Gravel ditch, in Josephine county, reports a few small breaks, without serious effects,

The foregoing “chapter of accidents” covers the more frequent; vicissitudes to whieh artificial water channels
are subject. That the injuries are not of greater moment is owing to the constant inspection and prompt attention
given to strengthening weak and threatened points. Some disasters, such as those eaused by very heavy storms
and unusual freshets, are inevitable even with the most painstaking supervision; but the surest guarantee of
security is a strict observance of the time-honored maxim, espeeially applicable to ditch-tenders, that “a stiteh in
time saves nine”. 'The first insidious attacks of flowing water are easily combated if detected at an early stage; it
is only when they are allowed to pass unnoticed and unchecked that they become irresistible, as a spadeful of dirt
at the right moment will often obviate the necessity for days of repairs.

REpAIRS.~The ordinary trifling damages are considered by owners as matters of course, and their repair is
looked upon in the light of a regular and necessary item of expense, included under the general head of work
preliminary to resuming operations at the beginning of each season. While such small breakages, as a rule,
are individually slight, they amount in the aggregate to a large annual tax upon the water interests; and oven
with single lines their frequent recurrence entails large expense, while the general overbauling, cleaning, puddling,
and strengthening of the longer ditches calls for a heavier outlay than does the average ‘ accident”, and sometimes
reaches a high percentage on the original cost of construction. The repairs during the year oun the Mokelumne and
Campo Seco line, in Calaveras county, California, for instance, amounted to $06,000, as against a first cost of $30,000,
or 12 per cent.; on the Round Valley, in Plumas county, they reached G per cent.; on the Plumas, in the same
county, $10,000 on an investment of $50,600, or 20 per cent., including, however, a thorough regrading of the ditch;
the Rock Oreek line, in Deer Lodge county, Montana, $2,500 in repairs, against $20,000 first cost, or 124 per cent.;
‘and many others ranged from 3 to 15 per cent. Among lines calling for large expenses of this kind may be
mentioned the Spring Valley, $5,000 pet year; the Morris Ravine, $4,500; the Happy Camp, $1,000; the California,
82,500; the El Dorado, $9,600; the Park Canal, $2,000; the South Yuba, $15,000; the Gold Run, 82,000 ; the lowa
Hill, $3,000; and the Tuolumne, $8,000—all in California; the Elk River, in Colorado, $2,400; the Bast Moore’s
Creek, $1,000, and Plowman, $1,400, in Ydaho; the Bannock, $1,000, in Montana; and the El Dorado, in Oregon,

$6,240; the Osborne, Placer Gold, Borne & Lucas, Squaw Lake, Farris Guleh, and Sterling lines entailing an annual
expense for repairs of $1,000 each or over. ‘
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The smatler, cheaper, and less permanent lines require lighter annual expenditure per mile for repairs than the
plant of the greater engineering enterprises, but these repairs amount to a higher percentage upon first cost.
The yearly improvements (other than repairs included under the head of general laber) upon 2,8363 miles of
diteh amounted to 8114365 50, or $4b 32 per mile. This corresponds to a yearly tax of 1.06 per cent. upon
an original investment of $10,780,414 31. A similar rate of expense is assumed to have been incurred by 213
additional miles scheduled, bringing the total for 3,0403 miles up to $122,953 66. In the absence of data for
estimating what proportion of the repairs ineidental in operating 7,733% miles of ditch included in the total plant
are to be assumed as additional to the cost of regular attendance, or even what proportion were in active use, the
arbitrary ratio of 810 per mile is assumed as being within the probabilities. As the lines not included in the
schedules of the experts were, as a rule, of the less important class, it is not probable that their cost of maintenance
wwould be so high as that of the scheduled lines. To reeapitulate:

Annual cost of repaivs on 2,835¢ miles of diteh (as given by sehedule roturﬁu) .......................... $114,365 50
Tstimated anunal cost of ropairs on 213 miles scheduled, bot wishout specified cost.... ... Ceemnemn 8,588 16
Bstimatoed annual cost of repairs on 7,733% miles not sehedunled .......... ... e am amaas e vamree o 77,335 00

Tt c i n eeene vcar encs cauaas came chemne sannnnnn sananeanman  eeave mmeeceennaner e 200,288 66

WAGES oF RMPLOYES.—The price paid {or labor varies greatly in different localities. In Georgia, for instance,
as low as 00 cents per day is reported, while in Dakota, Idalo, and Montana, where the cost of living is necessarily
wery high, the pay often reaches 4. California, which contains the largest artificial water system, shows a medium
status in respect to wages, the rates paid being sufficient to maintain the employés comfortably and yet not severely
taxing the ownership, Wages at $3 per day in the latter state admit of Letter living than would $4 in the
territories. Chinese laborers receive mueh less than do the whites, usually from $1 30 to $2 per day; though in
some cases a8 much as $3 per day is earned by skilled Chinese in Idaho. As o rule, their pay averages from
one-half to two-thirds that of white men engaged in the same character of work. It is customary in some districts
for the employés to mess together, receiving board in part payment. The following statements give the range of
salaries and wages (without board) in different parts of the conntry:

Ar1zona,~Diteh tendors, $60 por month to §3 per day.

CALIFORNIA.—Superintondouts, $100 to $250 per month; collectors, $76 per month; bookkeepers, §30 per monthj diteh builders, §$3
per doy; diteh tendors, §1 50 to §3 per day; Chineso laborers, §1 30 per day.

CoLORADO.—Diteh tenders, §2 50 to §3 per day. :

Daxora.—Diteh tendors, §2 650 to $4 per day.

Groraia—Diteh tonders, 60 cents to $1 50 per day.

Ipamo,—Ditch builders and tenders, $4 per day; Chinese diteh cloaners and laborers, $2 25 to $3 per day.

MoNTANA.—Ditch tendors, $60 per month to $4 por day.

OREGON,—Ditch tenders, $40 per month to §3 per day.

The length of shift for ditch employés is from ten to twelve hours per day, more commonly the longer time,
depending upon the number of hours run in the hydraulic mines supplied by the ditches. The average price per
day for all employés, Chinese included, is $2 75, without board.

An examination of the reports from scattered districts shows an average of one person employed for every 10
miles of ditch; but this does not include the irregular attendance upon ditehes by men engaged for the greater part
of their time in hydraulic mining, and who are consequently classed with the regular mine force. The wages paid
to the force employed for a short period at the beginning of the supply season in making repairs and overhauling
the lines preparatory to active operations are also considered in the foregoing statement of cost of repairs. In the-
same way the men at work in construeting new lines are also excluded from the regular force of the ditches, as
their wafres appear under the heading of cost of plant. The wages of employés usually continue only during the
water season, though » fow of the more importaiit lines, which do not furnish water during the whole year, leep &
small force constantly occupied. The amount paid for attendance during the season of 1880 is estimated at
§626,901 75, being the wages of 1,078 employés of all classes for 211% days at an average pay of $2 75 per day.

DURATION OF DITCH LINES.—From reports on 142 diteh lines it is found that the average date of the original
construction of the lines now in operation, so far as reported upon, was 1867, which may be taken as the time of
greatost activity in diteh building. Many of these ditches, however, have been enlarged or improved since that time
£o such an extent as to amount to a virtual reconstruction. A few ditches in California and Oregon still in useful
service date back to 1850. Of existing ditches in Montana the oldest were built in 1861, and in Tdablo the oldest
date from 1863; but the average life or period of useful duration from the time of first consiruction up to the close of
the census year ig thirteen years, TFor Oalifornia, owing to the earlier inception of hydraulic mining, the average
is still higher, or eighteen years. ‘ .

SALT or WATER.~—Of the ditch lines reported upon, 72 per cent. supply water only to mining ground held
under the same ownership as the water rights, and do not sell water, either the whole or in part. Seome of the more
important lines are owned by water companies which do not themselves use the water for mining or other purposes,
but derive their revenue solely from the sale of water to hydraulic mines, quartz-mills, ete., or for irrigation
and domestic use. A larger number of water owners, however, sell only such quantity as is a surplus above

4
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what is required for supplying their own mines, this surplus being either a constant amount beyond their own
requirements, or the balance of water running in the ditches toward the close of the season, at times when the

supply is too low to be available for working their own claims. The amount required varies greatly with the “pigh

of different mines, it being possible to work some claims with mueh l.ess.water than ]:S demanded by others, ﬂ?](] also
to eontinue ground-sluicing after the supply is too light for h 5'(11'&11110!(111 g Ver:y frequently, too, a head of water,
having become insufficient for operating the higher hydraualic mines, is S.tlll usetu'1 on l'ower. groun_(l, where tl}e fall
partly offsets the deficiency in quantity. The proportionate extent to Whl(}'h the ditch lfnes (mc]u(.lmg wate'r mgh.ts)
ahd the mining property are held under the same ownership is illustrated in ?he followm g analysis, Possxbl.y with
tfuller returns this proportion (72 per cent ) of wnity of ownership would be still higher, as the reports are mainly of
the larger ditch lines—that is, those which are more apt to be sellers:

Tasue XCVL—SALE OF WATER.

Number of ‘ Number of
Number of j{lines which lines which)
Statio or territory. ditehlines §| sell water | snpply

reported, in pnrt | only own-

or wholly, | ers’ mines.
Total covenvivennnonns 148 40 103
ADAMA. veriaeinianiaane. R £ ' 1
ATIZODB « cneeveiianis wnnean D | PO 2
California ...ooevaennnaans 40 14 20
Colorado. .voversrnnrnunen-. [ J | 8
anptn, .................... [i] 1 5
GOOTEIN . cen e caeannnannn s 8 3 5
Tdaho emreracaiicneireanns 17 10 7
Montansd. coweevononnn... 11 8 8
Oregon .veweeeerees vonennns 53 0 43

In California the rates charged for water vary greatly, the lowest price reported being 3 cents per inch for
twenty-four hours, in Butte county. In the same county, however, another line charges 5 cents per inch for ten
hours, Other rates are 5, 7, 10, and 12 cents per inch for twenty-four hours, the highest price reported for that
length of time for water used in hydraulic mining being 25 cents per inch. One company in Calaveras county
charges 10 cents per 24-hour inch for first water, but less for water which is used over again. One mine in Del
Norte county sells its surplus of water to small claims at $50 each per seagon, and after closing down its own
works sells the whole of the water ranning during the balance of the season. A l: rge water company in Xl Dorado
county has the following scale of prices: To hydraulic mines, 6% {o 10 cents per 10-hour inch, according to quantity
purchased ; to quartz-mills, 20 cents per 24-hour inch ; for irrigation, 25 cents per 24-hour ineh. Another large
company in Tuolumne county, which supplies water also for two flonr-mills, one foundery, and other power, ag well
asg for irrigation, ete., reports the following price-list for water used in hydranlic mining :

One stream of 12 fIeReS.cun vers oot ittt e e e e e e per day.. $3 00
One stream of 15 fnehes............ ... ooouoi. .. e e e e e e e do.... 3150
Ono stream of 18 I0eNe8. .ot o it e e DS Y « (| DD B
One streatn of 2LINCHeR. ... .oootit it ittt e e e e e do.... 450
One stream of 24 IEhes. oo oot o e e e e e do.... B 00
For larger amounts np 0 48 ICHOB ..o oot it toein i er e ee et e y-berinch.. - 80

From 60 to LOO J0CHOB . . cu vy v o e e e A PRNTY | (s T 13

A company in Shasta county which receives 5 cents per 10-hour inch asks 10 cents for 24-hour inch, These
last rates may be taken as the average throughout the state for loealities well supplied with water and duxing
favorable seasons. . ,

The quartz-mills in Whitewood district (Black hills), Dakota, pay for water-power at the low rate of $2 o weck
per stamp.

In Georgia the rates reported are 12 and 124 cents per inch,

The prices paid in Boisé basin, Idaho, ave 10,124, 13, 15, and, in one cass (a small head of 100 inches), 30 cents
per 24-hour inch, Rates in this locality vary according to the quantity sold, and also according to the elevation
of the delivery point above the claims supplied. Thus, of two parallel ditch lines, one, the lower, sells water at 10
cents per inch, while water from the higher line commands 15 cents. One firm owning a large area of placer
ground which is controlled by their own water rights makes a practice of leasing claims to Chinese mirers free of
charge for the profit in selling water to them. It may here be remarked that in some districts it is not unusual for
the Chinese to be taxed a considerably higher water rate than is charged to white miners.

The rates reported in Montana are 10 cents per 10-hour inch, 16 cents per 20-hour inch, and 15 cents per
24-hour inch.
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In western Oregon the conditions are similar to those in California, the price of water quoted in the schedules
being, if anything, slightly lower than in thelatter state. Rates reported in Baker county, in the eastern part of the
state, are 8, 10,124, and 15 cents per 10-hour inch, and in one case as low as 74 cents per 24-hour inch.  The lowest
price stated for this county is one lease of 275 inches (full time) for 830 per week, or only 1} cents per inch daily—
possibly an error. One ditch-owner lLere has adopted a sliding scale of prices regulated by the velative mining
profits of his customers, charging more for water supplied to the best producing claims than to those which do not
pay so well.  The report does not state whether this discrimination is for the purpose of encouraging the mining
industry, or whether, as in other matters, the price is determined by what the buyer can afford to pay. In Grant
county a somewhat similar diserimination is noted, 50 cents per ineh of twelve hours being charged for water used
in washing drift dirt, as against G cents per inch for the same time for hydranlic mining, thongh in this case the
element of relative quantity is perhaps the deciding consideration.

It may be laid down as a general rule that the price of water depends not so much upon its scarcity or
abundance, or upon the expense of conveying it, as upon the status of the mining interest in any given locality.
Thus, when & new placer camp is first opened and the miners are making large profits by working only the richer
spots, they are willing and able to pay the owners of water rights rates which, in the subsequent seasons, when
the best ground bhas been exhausted, would be prohibitory. In working large masses of gravel, containing‘only )
few cents per cubic yard, the closest economy is necessary to a profitable result; and if the miner finds that with a
certain water tax his net outeome is not satisfactory, then the water-owner, perforce, has to reduce his charge or let
hia} ditches lieidle. This fact establishes a natural equilibrium.

Competition does not affect prices to the extent which might be supposéd. In a large number of cages, for a
given gravel deposit theve is practically only one available source of supply, owing to the manner in which water
rights are secured. Whers there is compet%tion, the higher head of water, other things being equal, commands the
better terms,

Toe MINER'S INOE—~The miner’s inch is a simple and convenient measure of water, an early outgrowth of
bydraulic mining, and is the recognized unit npon which prices are fixed and estimates of efficiency based. It is,
however, an entirely arbitrary standard, varying considerably in different districts aceording to the loeal definition
prevailing, and is occasionally of irregular value even in the same district. This variation is practically not a matter
of very pgreat conscquence, as the range in price is far wider than that of measure; but, for the purpose of
comparison, it would undoubtedly be an advantage if a uniform standard and an identical mode of applying the
measurement were adopted throughout the country.

The conditions which affect the value of the ineh are the head (measured in some cases from the top and
sometimes from the center of the orifice); the form of the aperture, its height, and in aless degree the distance between
its lowest point and the bottom of the measuring box ; the thickness of the plank or partition throngh which the
water flows; and the nature of the approaches, and the character of the fall on the delivery side of the aperture,
 As these conditions ave varied in different localities, the amount of water delivered varies correspondingly. The
* following dedunctions (a) from experiments on the discharge of fluids from reservoirs are here applicable :

1, That the quantities of a {luid discharged in equal times Wy the samo apertures from the same head axe nearly ns the areas of the
aportures, :

2, That the quantities of o fluid discharged in equal times by the same apertures, under different heads, ave nearly as the square
roots of the corresponding heights of the fluid above tho surface of the apertures.

3. That tho quantities of a fluid discharged daring the same time by different apertures, under different heights of the flnid, are to
one another in the compound ratio of the ureas of the apertures and of the square roots of the heights of the fluid above the center of {he
aperture.

4, That, on necount of the friction, small-lipped or thin oritices discharge porportionally more finid than these which are larger and
of similar figure nnder the same height of fhnid. '

The most common definition of the miner's inch is “the amount of water discharged through an opening 1
inch square under a pressure of 6 inches above the opening”. This is qualified in some districts by limitation as
to the thickness of the partition, which is usunally a 2-inch plank, The standard of pressure is irvegular, being
sometimes more and sometimes considerably less than 6 inches, but the ordinary range is from 4 to 6 inches. The
ahstract definition and the mode of applying the measurement do not, however, always coincide. In practice, for
the sake of convenience in measuring large quantities, a higher aperture than that of 1 ineh is often nsed, in order
to dispense with very wide gauge-boxes. Thns, an opening 2 inches high delivers 2 “ miner’s inches?” per inch in
width of the box; that is, if the aperture extends across 20 inches, it will deliver 40 miner’ inches. The opening
is sometimes wade still higher; if 3 inches, then cach inch in width delivers 3 miner’s inches, and if an aperture:
of this height is 20 inches wide it will deliver 60 miner’s inches. Table XCVII shows the varieties in definition
and in application as given by schedule answers from 146 hydraulic mines in different localities.

a Engineers’ and Mechanios’ Pocket-Book, Charles H. Haswell, 1879, p. 359.
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TapLy XCVIL—VARIOUS DEFINITIONS OF THE MINER'S INCH, A8 REPORTED IN SCHEDULES,
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The average delivery of the common miner’s inch, as determined by Mr. J. D. Hague, is 1.5625 cubie feet per
minute, 93.75 cabie feet per hour, and 2,250 cubic feet per twenty-four hours.

Very careful experiments were made in 1874 by Mr. Hamilton Smith, jr.,(a) at Columbia Hill, California,
latitnde 39° north, elevation 2,900 feet above sea-level. The module used was a rectangular slit 50 inches wide
and 2 inches high, pressure 7 inches above the center of the opening, The discharge was over a 3-inch plank, the
last inch chamfered. The size of the opening was taken with a measure (micrometer attached) which had been
compared with and adjusted to a standard United States yard, Time was read to one-fifth of & second. The level
of the water (drawn from a large reservoir) was determined with Boyden’s hooks, micrometer adjustment. The .
following results were obtained:

@ Cuble foct,
One miner’s inch will discharge in one sscond.......... emmeetenrana—aa. RPN RPN 0, 02624
Oune miner’s tnch will discharge in one minnbe ... o er oot com s i i i i e e e 1,674
One miner’s fneh will discharge in one hour. L L i it e eale roa mrnn emee aees e e naen 94, 4640
: One miner’s ineh will discharge in twenty-Tour BOMIS cuue oo et oot e et et e evcen v anean 2,207, 1360

Ratio of actual to theoretical discharge, 61.6 per cent. These figures are stated to be within the limit of 1-500
possible error.

In 1878 a furher series of experiments to determine the effective value of the above described inch (which is
that used at the North Bloomfield, Milton, and La Grange mines), made at La Grange by Mr. Aug. J. Bowie, jr.,
gave the following results:

. Cublo foot.
One miner's inch dischargad i1 N S0CONA - o an et con e e e et teen e ot e e e s 0. 02499
One miner’s inch diSehargedd 0 ONG MINTUEB . .1 v vue e cen e ee e s e ae e e ae ee e e e oee e e s 1, 4904
One miner’s inch Aischiarged in 000 MO, . c. oottt et it e e et imee e e e aaann s 89. 0640
One miner's inch discharged in twonty-four NOMIB. v e e ue cee it e e e e e e e s 2, 159, 1360

Ratio of effective to theoretical discharge, 59.05 per cent.

At Smartsville, Yuba county, California, the water is measured by a 4-inch orifice with a 7-inch board top, or
a pressure of 9 inches above the center of the aperture, cach inch in width giving 4 miner’s inches, The bottom
of the aperture is flush with the bottom of the box, and the board top is 1 inch thick, Mr. Thurston’s determination
of the value of this unusually large miner’s inch is 1.76 eubic feet per minute, 105.6 cubic feet per hour, and 2,634.4
cubic feet per twenty-four hours for each square ineh of the opening.

For the purposes of this investigation the average delivery of the miner’s inch is assuned to be 700 gallons

per hour, which corresponds to 0.19444 gallon per second, 11.666-- gallons per minute, and 16,800 gallons per
twenty-four hours, - ; ’ .

@ Transactions of the dmerican Institute of Mining Engineers, vol. vi, p,59.
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. GAUGE-BOXES.—One of the simplest forms of the common instrument for measuring water is described in the
report upon the placers of Boisé basin, Idaho. In this particular case the box, made of 13-inch pine boards, is 48
inches wide, inside measurement, by 16-inch sides. Aecross the bottom, at the delivery end of the box, is nailed
a l-inch cleat or strip, which serves the double purpose of holding the lower part of the gauge-box in place and of
raiging the aperture above the bottom of the box. Six inches above the upper surface of this cleat is a wooden
bar nailed across the box and parallel to the cleat beneath. The bar is 3 inches high, and is roughly marked at
intervals of 1 inch across the upper edge of the supply side by saw-notches, which may be numbered by pencil-
marks. The orifice is therefore 6 inches high, and when fully open is 48 inches wide. If the water in the hox
rises to the top of the cross-bar, the head is 3 inches above the top of the orifice, or 6 inches above its center, TBach
inch in width of the aperture delivers 6 miner’s inches, or a total of 288 miner’s inches for the cross-section of the
whole aperture. The quantity of water allowed to pass through the box is determined by a gauge-board split to
the required width and inserted vertically behind the cross-bar and bottom cleat, which hold it in position. In
using the box in a ditch any space outside of it is securely caulked with clay. It is a convenient form of movable
gauge, which may be modified to acecord with any of the various accepted definitions of the miner’s inch.
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