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LETTER OF TRANSMITTAL.

Bosrow, MAss., July 9, 1883,

Professor W. P. TROWBRIDGE,
Columbia College, New York City.

Sig: I have the honor to submit a report upon the water-power of the Huodson River basin; based upon
investigations carried on under your direction, mainly in the autumn of 1882, A short report upon the water-power
at the outlet of lake Greorge is also appended. Itis desired to call attention to the principles observed in the
estimates of flow and power, whieh are fully explained in connection with the report on the region tributary te
Long Island sound.

Very respectfully,
DWIGHT PORTER,
Special Agent.
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THE HUDSON RIVER BASIN,

GENERAL DESCRIPTION OF THE HUDSON RIVER AND OF THE REGION TRIBUTARY ABOVE
TROY. :

In the elevated mountain region of Essex county, in northeastern New York, are the prineipal sources of this
important river. It takes a rather irregular southerly course till on the northern boundary of Saratoga county it
turns abruptly to the eastward for a dozen miles or so by general course, and cuts its way through the monntains,
forming, as it strikes across the rocky strata, several falls of great lLeight and beauty. At Sandy Hill there is
another quick turn, even more sudden than the previous one, and the direetion of flow then continues southerly
till the river empties into New York bay.

Tn its upper waters the Hudson is formed by a number of branches heading at points about equally remote
from the mouth of the Sacondaga, and it is perhaps not easy to say that the main river has its origin with any one
of these to the exclusion of the others; but if we assume the true head to be in the highest collected and permanent
‘body of water, then the source of the Hudson river becomes lake Tear-of-the-Clouds, which lies at an elevation of
4,322 feet above tide, in the center of the triangle formed by mounts Marey and Skylight and Gray peak, and the
discovery of which source is claimed by Verplanck Colvin, superintendent of the Adirondack survey. From this
lake to the mouth of the river the distance by water is probably not far from 300 miles,

Table showing the fall in the Hudson river,

from mmogeh, | eight of
. from mouth. | He 0
Above Fort | watersur. | Distance | Fa | Yollper :
Loeality. ’ dward dis. | faco above | between | between | oo Authority for elevations.
tances are by | mean ser- | points, pointa, sinta
map meas- level. P -
urement.)
Miles, Feet, Miles. Feet. Feet,
Lake Tear-of-the-Clouds caas 300 4,322 o4 2 868 .1 Colvin, Survey of the Adirondack Region,
Mouth of Cedar river........ Ceeriannraasannae 2853 1,454 b 1 ' 5 51' o Profile of the Adirondack Company's railrond.(a)
Mouth of Indian Hyer. ...e.. ... rnrennea op4f | 1,408 ' Do.
. % 269 85. 8
Mouth of Boreas river..oueev..... vereeeraeas 257 1,13¢ |4 Do.
. : 44 i} 20,7
North River villoge. .......... Cerearnenes veees 2624 1,041 Do.
43 60 18.8
Mouth of North creek.-.o.couovureueeerenrens 248 981 Do.
8 164 10.8
Mouth of Mill ereek «opevuneereneivennonnnns 2304 817 Do.
8 97 2.7
The Glen ......... rereiaiatrenenas coneeneans 236 720 |3 Do.
8 128 15.7
Mouth of Schroon river .......e.... cemecvanns 228 504 5% " . w0 Do,
Mouth of Stony creok vevevecereennncenen ... 2093 571 o . 5:4 Do.
Mouth of Bocondaga Fiver.....cv.veverevenee. 216 538 | Do.
103 BLT 12.9 N
Crost of Glens Falls feader-dam ...... 1064 284,38 {262.25 foot + mean low-tide at Albany.b) New Yok
} 6 166.2 25.6 canal profiles. Clark,
Fort Edward rallrond bridge .ov..evvrensenns 180 1181 (118 feet 4- tide.c}) Samuel McElroy, survey made in
’ } 10 16 1.8 1866,
Creat of Saratoga dam..... faerreainmens cennan 180 102.1 . (100 feet + mean low-tide at Albany.) New York
} 30 160 3.8 canal profiles,
Troy (mean low-tide) ..... everasearennne ——s 150 2.1 Estimated from mean low-tide at Albany, (d)
} 156 2.1 0.014 |
Month of Hodson bt 0 0

a The clovations along the Adirondack Company's line were furnished by C. B. Durkee, superintendent. ,
b At the United States Coast Survey office mean low-tide at Albany ia given aa 2.07 feet above mean sen-level jn New York harbor.
- k" The elevations given by Mr. McElroy refer, as nearly as can ba judged, to mean low-tide at Troy, which is probably 2.1 to 2.2 feet above mean sealevel in New
ork harbor,
d By Coast, Survey measurements mean tide at Albany is 4.84 feet, and mean low-tide 2.07 feet: (as previously stated) above menn sea.level in ‘New York harbor.

No special information can be given here as to the manner in which the fall of the upper river is distributed,

other than that afforded by the table above. The fall is certainly very rapid, amounting to about G4 feet per mile
313—1



2 WATER-POWER OF THE UNITED STATES.

on the average from lake Teax-of-the-Clouds to North creek, in which distance the stream loses nearly 80 per cont,
of its altitude above tide, descending 3,341 feet in say 52 miles. From the mouth of North creek to the mouth of the
Sacondaga the descent is 445 feet in 32 miles, or nearly 14 feet per mile ; it is neither nniform nor made up of sudden
pitches, but is distributed among rapids which diminish in frequency as the Sacondaga is approached. Thence, jn
the 26 miles to Fort Bdward, the river loses 418 feet more of its elevation, or an average of something over 16 feet to
the mile, but of this, 175 feet is comprised within the three abrupt pitches at Palmer, Glens, and Baker's falls,
while most of the remainder 6ceurs in the rapids between Jessup’s Landing and the Ox-bow above Glens Falls,
From Fort BEdward to Troy the fall is comparatively small, being but 116 feet in 40 miles, or 2.9 feet per mile,
Below Troy the Hudson is a tidal river, with an oscillation at that point, due to tides, of about 2 feet, and a fall from
mean low water at Albany to mean low tide at Governor’s island of only 4.2 feet.(a) ‘

From the mouth tothe city of Hudson the river is navigable for first-class ocean vessels, and to Troy for vessels
of less draught. The only important obstructions to ordinary navigation lie between New Baltimore and Troy, and
in 1880 consisted of 14 bars, 5 above and 9 below Albany, with water depths of from 8 to 11 feet. Much work has
been performed, both by the national government and by the state of New York, for the improvement of the river,
and from June, 1866, to June, 1881, the former expended $900,000 for that purpose. In the upper part of the city
of Troy the state has a dam, the first encountered on the river, through the pool of which canal-boats bound north
ascend to Waterford, where they enter the Champlain canal, This follows up the west bank of the river to a point
about 2 miles above Schuylerville, where it crosses in the pool of the Saratoga dam to the east side, on which it
continues to Fort Edward ; it then leaves the river, and striking to the northeast passes on to Whitehall, at the
head of lake Champlain. There is thus afforded a water-transportation route about 400 miles in length, from New
York city to the Saint Lawrence, the business of which is large and is said to be increasing. Except in connection
with the canal to the slight extent mentioned, the Hudson is not employed for navigation above Troy. A portion
of its upper course is rendered accessible by the Adirondack Company’s railroad, which runs northerly from Saratoga
Springs and follows the west bank of the river at present as far as North Creek.

Drairnage areas of the Hudson river.

Locality. : $q. miles,
Below the mouth of North ereek...........o. 753
Below the mouth of Schroon river ........... 1, 467
Below the mouth of Sacondaga river......... 2,626 *
Palmerfalls ooovrniiiii e 2, 650
Glens Falls onn e rnnee iimecvacamreneneanas 2,716
Champlain Canal crossing .. _.......o.ooiee. 2,004
Schuylerville, above Fish creek _.....coo... 3, 306
| Mechanieaville ......ooieri e 4,476
[ 3 USSR 8, 034
b ALY « o vver e e 8, 200
f Above tha mouth of Rendout creek.......... 10, 500
| Month of Hudson Tver couonoeeoeaan. o 13, 300

NOYE,~ Drainage areas in the Hudson River basin have been measnred by planimeter on French's map of New York.

Excepting that of the Delaware, the basin of the Hudson contains a greater population in proportion to its size
than any other important river basin in the United States. According to the statisties of Mr. Henry Gannett, the
aggregate number of inhabitants increased from about 1,964,000 in 1870, to 2,280,000 in 1880, or from an average
of 148 to 172 per square mile.(b) This population is largely concentrated along the great highway of traffic which
follows the valley of the Mohawk from the west and then continues down the lower Hudson. Iu the vicinity of
Troy there is a dense settlement, comprising within the limits of that eity, Cohoes, and the villages of West Troy
and Lansingburg, about 92,000 inkabitants. Albany has 90,000, Poughkeepsie 20,000, Newburg, 18,000, Hudson
8,7003 and all along the river between Albany and the mouth are seattered villages ranging from four or five
thousand inhabitants downward, while surrounding the mouth of the river there is one great hive of population,
including about 1,900,000 souls within the three cities of New York, Brooklyn, and Jersey City. Ascending above
the mouth of tho Mohawlk there are met in turn the following principal villages on the main river: Waterford,
1,500 inhabitants; Mechanicsville, 1,300 ; Stillwater, 900; Schuylerville and Victory Mills, 2,700; TFort Edward,
3,000; Sandy Hill, 2,500, and Glens Falls, 4,900. Above Glens TFalls the course of the river lies through the
mountains, in a contradted and often extremely rugged valley, showing oceasional small villages, but ill-suited to
extensive settlement. ’

After cutting its way through the rocky barriers which obstruet its passage, in the last important instance
at Sandy Hill, the Hudson settles peaceably down into its final southerly course and follows along that greab

a Report of the Chief of Engineers U. 8. drmy, 1873, page 154,
b The drainage area being assumed slightly less than as given above.
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THE HUDSON RIVER BASIN. 3

depression which ('axtenc'la? z'llmost due north and sonth betwe(?ll New York bay and the Saint Lawrence, and which
offers sueh splendid facll}tles for commerce. I.t oW runs with clear blue waters through an open and charming
valley, bordered by cglfmvate@ farms and fbl‘lVIPg Vzllz‘a'g(fs', for the location of whieh the topograply is finely
adapted, the country rising w1th. moderate 'SIODGZ from the river to the summits of high Lills. Descending 20 or 30
miles below Albany, the Catskill mountmn§ rise boldly into view on the right, and thence to the month the
immediate valley is flanked by hills (?f considerable height, the Highlands of Orange county, and, still farther
gouth, the precipitous faces of the Palisades, forming especially noticeable features of scenery on the west side.

Although the Hudson drains a total area of 13,366.square miles, yet, so far as regards water-power on the main
river, excepting the single case of the state dam at Troy, which is below the mouth of the Mohawk, there is to be
considered only a tributary region of about 4,500 square miles. The southern portion of this is hilly, moderately
wooded, well-settled, and devoted in the open country to the raising of grain, peas, beans, flax, and potatoes, to
stock-raising, dairying, and wool-growing. But probably three-quarters of the area drained above the Mohawk is
mountainous in character, heavily wooded in general, and dotted with numerouns lakes and ponds. The elevated
region seems to reach its culmination in Essex county, at the head-waters of the Hudson and Au Sable rivers. Of
the three peaks which stand like sentinels about lake Tear-of-the-Clouds, the most elevated lakelet source of the
Hudson, mount Marey towers to a height of 5,344 feet above tide; mount Skylight, 4,800; and Gray peak, 4,902,
The whole surrounding district is broken up by rugged mountain masses, a large namber of peaks attaining
altitudes of 3,000, 4,000, and in several instances nearly 5,000 feet. The rocks helon g to the oldest formation, and
are mainly granite, gneiss, and mica-schist; they contain extensive deposits of the most valuable magnetic iron ore,

Save the rocky summits of the higher mountain peaks and their more precipitous slopes, the whole region
known as the ¢ Northern Wilderness” was originally covered with maguificent forests of pine, spruce, and hemlock,
To.a large extent these still remain unbroken, but it is only in the remoter distriets that this holds true, and
glsewhere the lumbermen have made sad inroads. Althongh the forests are, for the sake of the lumber they furnish
alone, a grand resource and have proved a mine of wealth to the state, yet in so far as concerns the river the
operations of cutting and preparing the timber are from beginning to end prejudicial. In a region such as that
which the upper Hudson drains, with its steep, rocky, and impervious slopes, either immense artificial Teservoirs,
or the natural reservoir and regulator afforded Dy a general covering of vegetation, are absolutely necessary to
insure the constancy of the streams. Little regard, however, seems to be paid to any such consideration by those
engaged in the business of lumbering. The trees are cub apparently without diserimination and the branches are
left to camber the ground. Torest fires become started and spread with great rapidity through the tinder-like
material. The very soil is thus so parched and Dburned that it cannot renew its covering of vegetation, and the
surface presents a most desolate and forbidding appearance. Robbed of the protecting mantle of the forests,
the winter snows are exposed to the direct rays of the sun, and, instead of acting as conserving reservoirs, are
liable to precipitate sudden and disastrous freshets in the streams to which they drain, The rains of the warmer
seasons drain more quickly than before into the water-courses, the ground then speedily dries and the streams
sink away. Thus a liability on the one hand to heavier freshets, and on the other to lower water, tends to
inerease those fluctuations of volume which were troublesome enough under natural conditions. Mr. Colvin
states that ¢ the burnt region on the Boreas river and upper Hudson alone covers an area of from 40,000 to 60,000
acres of rolling semi-mountainous lands; desolate with burnt, blackened logs; ghastly, barkless, dead timber
standing, and a partial undergrowth of worthless birch, aspen, and alder brush?,

In order to float the logs down streamn advantage is taken of high water, which is artificially angmented and
prolonged by “tripping”, or drawing upon, certain of the lakes that have been dammed for this purpose. Having
been drawn down, no further atténtion is paid to them for the season. They gradually fill up again, tend to hold
back the needed summer supplies from the streams, and as thus managed are evidently entirely valueless as
reservoirs, increasing, rather than reducing as. they should, the extremes of high and low water. Nor do the
disudvantages to which the Hudson is subjected at the hands of the lumbermen come to an end till the manufacture
of the JTumber has Deen finally completed. At various points along its course from Glens Falls down to the
Saratoga dam immense numbers of logs are annually sawed and great quantities of sawdust and slabs ave thrown
into the river, the channel of which becomes thereby seriously clogged. The sawing season on the Hudson
includes within its limits about eight months of the year, the winter not being availed of for that purpose, as it often
is on the Comnecticut; but for from two and one-balf to three months out of the eight many of the wills are stopped,
either partially or entirely, by low water, Glens Falls is the most important point on the river for this industry, bat
there are also large mills at Sandy Hill, Fort Edward, and near Schuylerville: No accurate statistics regarding
the amount of Tnmber annually sawed on the Hudson are at hand; it varies widely in different years, buf, judging
from such figures as were stated by the mill-owners, it cannot fall far short, in an average year, of 90,000,000 of
100,000,000 feet at the nine or ten principal mills from the Glens Falls feeder-dam to the Saratoga dam.

Scarcely any recorded measurements exist of the discharge of the Hudson which have sufficient accuracy and
definiteness regarding stage of water to be of great practical value in determining its water-power. The flow is
artificially depleted at two points by withdrawals for feeding the Champlain canal. From above the village or

Glens Falls a feeder opens from the river and follows down the left bank, striking the main canal to the southeast
: 345



4 WATER-POWER OF THE UNITED STATES.

of Sandy Hill. It is 7 miles long, and feeds both ways from the summit level of the canal—northward towarq
Inke Champlain and southward down the Hudson ralley—supplying water to about 23 miles of its length,
October 1, 1878, a measurement was made to determine the amount withdrawn from the river by this feeder, which
was found to be 234 cubic feet per second,(e) About 20 cubic feet per second of this is lost by leakage in the
feeder, and is probably returned quite directly to the river. At Saratoga dam the river is again drawn upon to
supply whatever water is necessary for the canal in the 24 miles thence to Waterford, where it opens out into the
state pool in the Mohawk, opposite Cohoes. No statement as to the amount withdrawn at the SBaratoga dam hag
been observed, but in his report upon the upper Hudson, Mr. Farrand N, Benedict estimates the total amount diverted
for feeding-purposes above Waterford at abont 330 cubic feet per second. (b)

At Palmer falls there is a favorable opportunity for determining the low-water discharge, and observations
have been made at various times by Mr. Warren Curtis, superintendent of the Hudson River Pulp & Paper
Company. Mr. Curtis states that the average low flow at that place, or for say the four months of least volume,
is not far from 400 or 500 cubic feet per second, and that for one or two months it is not more than from 200 to 250
cubic feet per second. October 28, 1882, a measurement was made which indicated » discharge of about 390 cubie
feet per second.

November 1, 1874, when the river was “almost at its minimum navigable stage”, the volume was measured by
Mr. Benediet at a point 1 mile above Waterford, and found to be 2,020 cubic feet per second. Estimating, as
before said, 330 cubic feet to be diverted for feeding the Champlain eanal, he considered the normal flow at the
time to be 2,350 eubic feet per second.

In the report of the United States board of engineers concerning the improvement of the Hudson River
navigation, (¢) occurs the following remark:

It seems that tho discharge of the Hudson River water between Troy and Albany, at its low stage, is only about 2,000 cubic feet. per
second, the mean being about 10,000 cubic feet, while during freshets the wharf streets of the capital are flooded.

These various data may be thus summarized:

Data concerning the flow of the Hudson river.

i

| - Flow 1\{\1‘
. . PR i Druinnge Flow per 8econ(
Logality. Stage of river, aved. gecond. | per square Remarks.

|
|
|
| ;
! mile,
|

|
;.»_._.;, "..,_..,‘_4"; S — \y
JSquare antles. { Cubic feet. | Cubic feet.

Tatwer falla..onennnionnoniei, Average flow for say four lowest months, h i 400-500 | 0,151-0.189 | Flow as estimated by Mr. Warren Curtis.
O T R Average flow for one or twolowest monﬂm.} - 2,650 ; 200-250 | 0. 076-0, 094 Do.
Do oerriiiinrnies v October 28, 1882 i s ccrnnineciainnnans ‘J | 300 0.147 | Measurement by Mr. Cortis,
One mile above Waterford ....| River almost &t minimnm navigable stage. !l | 2,020 0.447 | Actnal discharge, as measured by F. N. Benedict
4,517 | of the United States.
8 T oY« I J { 2,350 0,520 | Normal estimated discharge, including 330 cubie
| i feet per second withdrawn by feeders above.
Between Troy andl AIbany ... | LOW WREET. . ocevrneneearnrrensnnmameonense About 8,100 | 2,000 | 0,247 | Discharge as given in report of the United States
| |
! |

\ board of engineers,

Mr. Benedict was of opinion that the annual rainfall on the upper basin of the Hudson is as great as 64 inches,
although he assumed only 58 inches in his calculations for a reservoir system. Mr. Colvin employs an assumed
rainfall of 40 inches in his estimates as to the ecapacities of the streams in this region, and considers that figure
to be under the truth. There are no published records of rainfall observations in the Adirondack region sufficient
to determine with any accuracy the annual precipitation. The Smithsonian tables embrace valuable data for

a large mumber of stations immediately surrounding this section, but none in the interior. The results of
observations at . few of these points are as follows:

Rainfall on the outskiris of the Adirondack region.

(From Smithsonian recovds.)

’ [ Elova | poog ? ‘ I
Locality. | Couuty. ntligg o | of obser-| Spring. | Summer. | Autumn.| Winter. || ¥ear.

EI tide, wvation.

I Feet, Inches. ! Inches. \ Inches. | Inches. || Inches.
Plattsburg...coveeeenns Clinton +u......... 186 18 7.55 0. 63 | 0,18 5,02 21,98
Potsdam ....cvennnns.. Baint Lawrence... a4 20 6,20 t 10.16 | 8.88 8. 90 28,63
Lowville .....c..oc...  Lawis,.ooo. ... 846 23 6. 96 10.04 | 9.09 7.46 33, 55
Sonth Trenion ........| Herkimer......... 835 10 12,82 i 14.78 13.25 13,05 53. 90
Johnstown ...... weef Pulton.ooeoeee., 250 12 9.75 | 1182 0.05 9.15 40.37
Granville.e. oavinnn. ‘ “Washington ...... 250 15 7.38 ’ 9. 58 859 |, 5906 81,52

a Report of the Superintendent of Public. Works for the year ending September 30, 1878, page 47. Of the 234 cubic feet per second, 126
was found to be wasting over weirg st varions points along the canal, only 108 cubic feet being actnally required for lockage, loakage,
evaporation, ete.

b Report on a Survey of the Waters of the Upper Hudson and Roquette Rivers, 1874,
¢ Report of the Chief of Enginecrs U, 8. drmy, 1580,
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1f we take the average of observations for a dozen stations, forming a cireuit about the district that is now
ander cousideration, the rainfall is found to be about;'S?z inches in spring, 11 in summer, 10 in autumn, 7§ in winter,.
and 37 for the year; but these amounts undoubtedly increase as the elevated country about the head-waters of the.
Tudson is approached. . . .

Notwithstanding that the annual precipitation is of fair amount, and, as indicated above, is favorably distributed
through the year, being greatest.in the summer and autumn when the demands of evaporation are most heavy,
gtill, if the data that have been given for flow are correct, it ]‘s evident that the low-water discharge of the river is
quite small considering the nav.ture and extent of country drained, apparently sinking to about 0.25 cubic foot per
second per square mile of drainage area at and below the mouth of the Mohawk, and probably fulling below 0.10
cubic foot at Palmer falls. The full explanation of this can ouly be surmised. It may be due in part to the steep
and impervious character of the rocky drainage slopes in the mountains, in part, undoubtedly, to the clearing away
of the timber, and in part to the slight extent to which the tributary lakes are availed of for Leeping up the-
summer flow, their managewent for logging-purposes having, as hias been seen, rather the reverse effect. It is not
impossible, also, that there may be considerable loss of water at points through the rock substrata. The extensive
leakage from the canal-feeder at Glens Falls illustrates how this might take place.

It is without question, however, that the low-water volume of the Hudson might be very greatly improved by
the constraction of reservoirs in its upper basin. The facilities for such works are unsurpassed. The entire region
is dotted and interlaced by ponds and lakes, many of them of large size and fed from extensive drainage areas.
It may be judged how numerous these are from the fact that althongh a great many are indicated on the state maps,.
yeb in his report of 1874 the superintendent of the Adirondack survey announced the discovery of 200 ponds and
lakes not before represented on maps. Ou the map of the upper waters of the Hudson and Raquette Tivers,
accompanying the report of Benedict’s survey, not less than 175 ponds and lakes are shown tributary to the
Hudson above Indian river, and the Raquette above and inclnding Jordan river. All the principal affluents of”
the Hudson, at least above Troy, receive important accessions from Iakes. In the absence of accurate and detailed.
maps it is not practicable to give special information here regarding most of these, but eoncerning the principal
sheets of water available for reservoirs above Indian river reliable data have been afforded by the survey above
referred to, and are briefly presented in the following table: - : :

DPrincipal veservoir sites b the head-waoters of the Hudson viver (above Indian river), as determined in a survey by
Mr. Farrand N. Benedict in 1874,

-
o :
g Estimated
Elevation ; Total 7 o : uppl Eati.
Name of proposed Drainage| Natural ., smface |63 e SUDPLY ) mated
resarvoir., “gﬁg" aren. | surface. |T1OWAEE | o rocor. = g| Capacity. p e&?"l"é’;d cost of Remarks.
. 25 k
voir. & days. dam.
Q v
Feet, [Sq.miles.| Acres. | Aecres. | Acres. | Tt Oubic feet. | Cubic feet.
Bloe Mountain lake....] 1,771 89.2 2, 500 160 2,600 | 10 | 1,158,896,000 | . 134 | $7,800 { Reservoir includes the three lakes, Utowana,
. Eagle, and Blue Mountain; lies naturally in:
Raquette basin, but via Long lake can be di-

' verted to the upper Hudson. Estimated that.
winter and spring drainage would i1l reser-
voir 1,87 time.

Raqueite lake ......... 1, 745 94.1 5, 800 1, 500 8,800 | 10 | 2,779, 128, 000 821 6,000 | Waters proposed to bo diverted from Raquette
. river to Hudson. FEstimated that winterand
. spring drainage will fill reserveir 1.87 time.
Forked lnke ........... 1,726 39,8 1,620 519 2,1801 7 609, 840, 000 70 6,000 | Waters to be diverted from Raquette to Jud-
gon, Estimatedthatwinterand springdrain-
' age will fill regervoir 3.6 times.
Beach's1ake omveennny oo, 8.6 640 160 8001 8 250, 905, 600 20 2,100 | Tributary to Forked luke. Estimated that:
winter and spring drainage will iill reservoir-
1.88 time,
Longlnke,e.ovsene... .. 1,614 185. 4 3, 000 4,576 7,675 | 20 | 5,912, 834, 400 684 | @14,000 | This lake naturally draing throngh the Ra-
: ) quette river, but, by entting a canal across a.
low divide, ean Do cennected with Round
pond, and thus be wade tributary to the Hud-
son. Estimated cost of hulkhead, canal, and:
outlet throth slough at foot of ke, $154,600.
Estimated that winter and spring drainage-
i will fill reservoir 1.056 time,
Round pond .........., 21 DN RN FUR 640 | 10 278, 764, 000 82§ creracnns From Tound pond to Catlin lake there is g fall:
. of 85 feet in about 4,000 feet,
Catlinlake............. 1,588 3.1 1,040 500 1,540 | 18 816, 448, 200 94 22,000 | Estimated that winter and spring drainage will.
. ' fill veservoir 2.1 times.
Richlake., ............. 1, 549 600 400 | 1,000 |20 | 609,840,000 70| 28,600 | Northern shore heavily wooded; southern
- l . ' cleared. Qutlet narrow and rocky, with bold
67.1 shores. Proposed danrwould flow about 200
. J acres of improved land,
Hurrislake............ 1,540 720 800 1,820 16 627, 264, 000 73 16,700 | Estimated that winter and spring drainage will
fill Rich and Harris Lake reservoirs about
3 {imes, Hamis lakeis the lowest meniber
o{; a chain somposed of those Inkes mentivned.
} above.
;ﬂke Henderson . .....fo.oeecfevenene e e o 12§ 200,088,000 24 1 . 5,800
eweomb lake._....... 1,609 80.8 840 200 840 [ 16 483, 516, 000 56 18, 800 | Estimated that winter and spring draina o will:
' fill reservoir 3.6 times. This lake 18 sur-
rounded by high mountains on every side ex-~
cept the east.

o 'Total cost of Long Lake improvement estimated by Mr, Benediet at $106,600. au7
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Principal veservoir sites at the head-waters of the Hudson river (above Indian river), ete.—Continued,

T - : 1
I =3
: | . & Estimated :
- f Tutal Esti-
e ey - Elevation vy 0000 Hace 19H 5 supply P
I"“’I‘,:j,;::{_{?(')‘i'},f‘"‘“'d above EDL‘I»E:{.W‘ :uqrti:xl | Flowage, :t“;f,;t;, i S| Capacity. - peT ml(é(())nd 3(’):%'3& Remarks.
tide. | | | voir. |25 ‘{} ! dam.
| | ! 2 days.
’ ‘\ | A
e . [ S
Feet. | Sg.miles. Acres. ‘ Acres. Acres. | Ft., Cubic feet. Cubic feet,
A " BEVOIT e ennvnnnss [ O S e 2,000 0 15| 1,806,800, 000 151 #24,700 | Estimated that winter and apring drai
LowerWorksreservoiv ] SRS ; | A ' ﬁlltreservolw 2. étt\me% fﬁxi\l\vn%t;;e:!il‘gt :ﬁf}é
! ! not 8o good as at, some of the other
I ! [ cludes lake Sandford. et sites. In-
Chuin lakes. coeeeeeandiaaiianas, 4.0 1,680 300 1,080 0 10 862, 488, 000 100 6,000 | Estimated that winter and spring drainage wily
lack 5 por cent. of filling the reservoir,
Goodenow pond.eeens . beeeiin. ... 0.25 | 320 feeeteeeaailinnnnennns i 83, 635, 200 10 7,900 | Rescrvoir to be formed by dam on Gpodenow
river. Estimated that winter and spring
! drainngo will fill reservoir 4,13 times,
{ro0denaw River reser- L, TB Jeeeernnnn. 480 foeinnnenns 12 250, 905, 600 29 8,800 | Reservoir to be formed by dam on Goodenow
o | river, Estimated that winter and spring
I ¢ drainage will fill reservoir 1.92 time.
South pond .voneevnann 188, 179, 200 22 5, 000
Clearpond...c.c.oaensen | 217, 800, 000 25 7,000 | p Drain to Long lake.
Slim porul | . 196, 020, 000 28 5, 000
Ackermanpond. ....... few . [ PR, 87, 120, 000 10 5,000 | Tributary to Catlin chain of Jakes,
Perch pond .ove v e |, 167, 270,400 19 3,300
Crout pond . ...on...... ] 195, 462, 800 14 4,400 Dmixn :(I)J;oué.h central or mouniain branch of
Lake Hurkness........ I 104, 544, 000 12| 3100
Shedd 1ake........c.... ; 209, 088, 000 24 4,100
First Scrgeant pond . _ .. . 87,120, 000 10 3,900 | > Drain to Raquette Iake.
“Third Sergeant poud...|.. RPN RN vammeenn 217, 800, 000 25 8,200
Pluuley pond..oooien.. 258, 746,400 30 4,100
Moose Pond. o cevin i rrae e e s 182, 080, 800 21 5,500 | » Drain to Forked lake.
Cary pond ceemveivveenifonerienandin. 139, 392, 000 16 4,772
| 18, 419, 781, 600 2,128 i@ 220, 172

@ Aggregeto cost of improvements, inclading $14,800 for dam to control Little Tupper lake (designed in Mr. Benedict's plan to be used ag 2 reservo for both the
Hudson and Raguette rivers), and a total of $196,600 for Long lake, placed at $426,572.

Tt is thus seen that at an estimated expense of between $400,000 and $500,000 a probable supply of about 2,000
cubic feet per second from storage alone may be assured to the Hudson above the mouth of Indian river during three
months or more of the dry season. It is a remarkable fact that, owing to the peculiar topography of the summit
region abount the adjacent sources of the Hudson and Raquette rivers, a reservoir capacity of over 10,000,000,000
cubie feet, properly belonging to the latter stream, may easily Le diverted to the former. The particular reservoir
sites that have been mentioned pertain to the extreme upper waters of the main Hudson, but upon all its prineipal
tributaries below—the Cedar, Tudian, Boreas, Sehroon, and Sacondaga—there are abundant opportunities for
extensive storage.  In Mr. Benedict’s report a list is given of 12 lakes and ponds in the Sehroon River basin suitable
for reservoirs, with an aggregate area of over 12,000 acres, a capacity of 5,900,000,000 cubic feet, and whieh are
estimated capable of fummlung together a supply of at least 600 or 700 cubm feeb per second during 100 days.
Piseco lake, in the upper waters of the Sacondaga river, covering about 4 square miles, as represented on French’s
map, is controlled for log-driving purposes. Indian lake, tributary to Indian river, also having an area of 4 square
miles,(a) is provided with Q dam at the outlet, but the structure is poor and leaky, and the lake does not usually
il Still, as it is, the water being held back 1011 ger than in most of the lakes, Indian lake affords, when ¢ tripped”
during the summer, about ten days of good sawing at Glens Falls.  Although the building of reservoirs in the upper
waters would beuefit all the hydraulic powers on the course of the river below, it does not seem probable that their
eonstruction will be attempted by private capital. The mill-owners consider that the state would receive as much
advantage from reservoirs, by veason of the improvement of low-water navi gation below Troy, as any private interest
woukll receive, and are not disposed to invest their own capital in snch enterprises so long as there is a possibility
that they may be unitertaken us public works,

Above Glens alls the largest tributaries of the Tudson are the Schroon and Sacondaga, the former entering
from the east and the latter from the west. Between Glens Falls and Troy the Batten Kil and Heosac river are
received from the east and the Mohawk from the west., Below Albany the main river is joined from either side by
numerous tributary creeks, of which the most important in point of drainage area is the Rondout.

The bed of the river above Troy is almost everywhere firm, and is generally composed either of solid 1‘ock at
1he surface, or of rock overlaid to a moderate depth by gravel. The banks are firm and of good height. The
stremn usually sinks lowest in Angust and September, and is regularly visited by freshets in the spring, with an
oceasional considerable rise in the fall. The flood heights above low water, as given in a report by Mr. Samuel
McElroy,(b) range from 1 tu lb feet befween Troy and Fort idward, but it is reported on good Lmthomty that within

a By map accompanying Bmwdwt’a Teport,

348 b Sce Annual Report of the State Engineer and Surveyor for 1867, 2



THE HUDSON RIVER BASIN. 7

fhe pas 25 years there. has begn o rige o-f‘ 22 feet below the Troy dam. Severe winter weather lowers the volume,
Dut never to suelt a point as 1s 1‘eached'l1n sammer and fall. Anchor-ice runs heavily at times, and is especially
complained of at Tort-Miller, Gorges of calke-ice form at certain favorable points, as at Troy and Fort Miller, and
Juse considerable trouble by backwater. ‘ .

The present use of water-power on tl.le Hudson is confined to the localities of Troy, Stillwater, the Saratoga
dam, Fort Miller, Tort Bdward, Sandy Hill, Glens Falls, Palmer falls, and Hadley., Between Mechanicesville and
Stillwater there is an old dam, but there was no power in use at the time it was visited. Opposite the upper part of
the former village a fine privilege, commanding the flow from nearly 4,500 square miles of drainage area, has been
developed, and a splendid dam of stoue has been nearly completed. The manufacturing on the river by water-
power 1s mainly Hnited to lumber, paper, and wood-pulp, to which the connection with the extensive forests in the
north especially adapts it. Although below Glens Falls the available sites on the river are generally oceupied, there
i yet opportunity to establish an important power between Waterford and Mechaniesville, with probably 18 feet fall;
‘immediately below the Saratoga dam there is an unimproved fall of perhaps 8 feet, and at Gleus Falls one of 15 feet,
Above Glens Falls, in its course through the mountains, the river is but slightly developed, and presents numerous
gites that might be improved for power.

&t

WATER-POWERS ON THE MAIN RIVER.

Power at Troy.—This privilege is located at the head of tide-water, the tide rising and falling 1 or 2 feet at the
dam, There is navigation for steamers south 150 miles to New York, and a lock at the east end of the dam permits.
the passage of canal-boats to and from Waterford, at the entrance to the Champlain canal. .

The dam runs across between the upper part of Troy, which is on the east bank, and Green Island, as it is
called, on the west bank of the Hudson. It eurves up stream slightly, and is 1,100 feet long, with a lift of 10 feet
at low water. It is a log crib-work filled in with stone, and on top has a long slope of 30 or 35 feet down stream,
ending in a vertical face a few feet in height; the sloping top, which serves also in part the purpose of an apron, is
covered with round logs laid in the direction of flow. This dam was built by tlie state in 1826, and though frequently
repaired since, the original structure still stands, but evidently permits a considerable leakage of water., It abuts
against timber facing which on the east side is continued down past the mills. The nature of the filling opposite
the dam, between it and the lock, is not apparent. . .

The principal use of power is on the Troy side. The hydraulic canal there opens from the pool a short distance
above the lock and runs about 1,200 feet, approximately parallel to the river. In the upper portion this race is 60
feet wide, with a water-depth of 7 feet, TFor 700 feet from the head it is open; it then contracts, and the water
passes through a 20-foot arched opening, in which it continues the rest of the way, the diameter of the opening
growing less, however, toward the end. XNear the head of the race there was once a wooden bulkhead, but it is now
entirely in rnins and can not control the flow in the least. There is a waste-weir or some sort of escape in the lower
part of the canal, but there being no head-gates it would of course be impossible to draw down the canal without
building a coffer-dam.

When the state built the dam it reserved the right to all water necessary for lockage and slack-water navigation
to Waterford, and leased the surplus. Previous to 1853 there were a cotton factory and a mumber of Houring-
mills here, but they were destroyed by fire, and a decline in the flouring interest in this seection prevented a
continuance of that business. Power is now used on the east bank by five concerns. These are associated as the
Troy Hydraulic Company, which has a lease directly from the state, for 999 years, of one-half the surplus water at
this dam. Fach mill-owper is a stockholder in the company, pays his water rental directly to it, and the company
in turn pays to the state according to the terms of its lease. As the privilege was originally laid out, the hydraulic
company owned 104 lots lying between the canal and the river, each full lot having G0 feet frontage and an eqnal
share to the water with every other lot. Xvery lessee therefore controls a proportion of water according to the
number of lots which Le owns, and the privilege comes to be divided as follows on the Troy side:

Orrs & Co., manunfacturers of printing, book, and hanging papers, own five-elevenths.

Warren Brothers own two-elevenths, and sublet to Manuning & Paine, manufacturers of manila paper. .

George M. Tibbits’ estate includes one-eleventh, the property being sublet to William Collins for a sash and
blind factory, '

John A, Manuing owns two-elevenths, and uses the power in » manila paper-mill.

O. Boutwell & Son own one eleventh, and run a grist-mill. ,

Although the power is thus nominally divided, no measurement is ever made of the water actually used. The
combined volume of the upper Hudson and the Mobawk flows past this point, but the nuse of water-power is
nevertheless subjected to several disadvantages. The state will not allow the pool above the dam to be drawn
down at all, as it iy necessary fo preserve sufficient depth for slack-water navigation to ‘Waterford, and it thus
happens that the mills on the Troy side are frequently called upon to shut down during low water. Taking the
average for the year, it is claimed that a fall of about 7 feet is realized here. The extreme head available in low

water is perhaps 3 or 4 inches over 10 feet, but on the whole the fall is very variable, being affected by three
349



8 WATER-POWER OF THE UNITED STATES.

causes: First, the tide pwduces a daily oscillation of 1 or 2 feet. Second, the fall is lessened, and sometimes
entirely destroyed, by freshet backwater, In the past 25 years the exbreme rise in the river below the dam, ag
stated by Mr. William Orr, has been 22 feet above low-water mark. The ordmary rise ranges from 12 to 2 feet
and obliterates nearly all full at the dam. Observation has shown that for every foot of rise above the dam there iy
about 2 feet of rise in the river below, so that when the water-surface reached a height of about 10 feet above the
dam the river would be flowing smoothls over the structure. Very high water does not last more than a faw days,
but for a month the backwater is sufficient to cause more or less trouble. Third, the fall is similarly lessened by
backwater due to ice-gorges. Below the dam the river is wide and containg extensive gravel flats, At various
points on these flats, and sometimes against the bridge-piers between there and Albany, the ice collects and oceasiong
serions trouble to the mills,” The gorges do not seem to break up readily, as on most rivers, but at times cause g
set-back in the river below the dam lasting for several weeks,

On the whole, it is estimated that in an average year the mills ave forced to shut down for from four to six
weeks from the various causes mentioned, and for a still longer period their power is somewhat curtailed. In 1873
the ice started down the river January 17, and from that time till February 5 no power was available at this
privilege on account of a gorge below,

On the west side of the river the power is held under a perpetual lease from the state by the heirs of George
M. Tibbits, deceased, who also own a valuableriver frontage extending some distance down stream from the dam, A
small amount of power is sublet to Crampton & Belden and M. L. Filley, manufacturers, respectively, of blinds and
stoves, and the balance remains available for further lease. The race at this end of the dam is short, as/the concerns
noted above are close at hand, It is without any bulkhead, and in winter becomes choked with ice so as to give a
_great deal of trouble. As the power used is much less than on the Troy side, the mills are seldom shut down from
low water, and there have been but one or two such occurrences in ten years. In 1880 a total of about 1,300 horse-
power was in use at the state dam, including the privileges on both sides of the river.

From Troy to Mechanicsville.~~Ascending from Troy, the river is found to be between 700 and 800 feet wide at
‘Waterford bridge, and is there subject to an ordinary spring-freshet rise of 6 or 8 feet, while in the fall of 1868 or
1869 it rose 15 feet. About a mile above Waterford there is o long rocky shoal, and another from 2 to 2% miles
‘below Mechanicsville,  Opposite this latter shoal the west bank is 15 or 20 feet high and succeeded by level land;
the east bank is lower, aud beyond it is a meadow perhaps a quarter of a mile in width. Generally speaking, the

* river hetween Waterford and Mechaniesville is wide and much of the way shallow, and contains a number of islands
roeky and timbered.  This portion of the river is of importance, as i is considered that still another power, at least
equal in capaeity to the fine one just improved at Mechaniesville, can be established. The results of McElroy’s
survey indicate a fall from the foot of Howland’s dam above Mechamcsvﬂlo to mean low-tide below the state dam
at Troy of 61.75 feet in u distance of 13% miles. If we allow 4 feet of unimproved fall between Howland’s dam and
slack-water from the new dam below, 16 feet fall to the Mechanicsville power, and 10 feet to that at Troy, there
remains 31.95 feet undeveloped in the section below Mechanicsville. A certain part of this is necessary for the
flow of theriver; but it seems probable that if the banks prove of sufficient height a fall of 18 feet, which is the
amount said to be claimed for the proposed priv 11001, could be obtamed without difficulty.

Estimate of puicer available Detween Troy and Mechanicsville.

! RAINFALL ON BASIN. I'I&W ber .
! nt gecond
Stage of river. e ‘ Dratnago | avorage Theoretical horse-power.
" { N ! for tho 24
N ) - , Splin w_?finn‘ef,\Autllmn J’ Winler. } Year, I hours. B
} . . } e

3 Inches. | Inuches. | Inches. | Imches. || Inches. | Sy. miles. | Cubie feet. |1 Joot fall. | 18 feet fall. | 30 foot falk.
Low water, dry Four . cvvvsveiennarinicnenranrioanans i L | [ 000 102, 24 1, 840 3,070
Low water, Average yoar. ... T 9| - 12 104 | 8 } 80} 4,500 1,000 113, 60 2, 040 3,410
Availakle 10 monihy, Aversge Yer coocerviirienansy \j I ' ! ! 1 1, 600 181. 76 | 3,270 5,450

Power al Mechaniesville—The development of the privilege now to be described, by the Hudson River Water
Power & Paper Company, was carried on during the year 1882, and by the latter palt of October of that year had
been far advanced. The prime movers in the enterprise were Messrs, Wilkinson Brothers & Co., of New York
city, who are also the principal sharcholders.

The location chosen is immediately above the village of Mechanicsville, where the river is crossed by rock
ledges and has banks firm and of good height on each side. On the west the land has # gentle slope beyond the
immediate bank, while on the east the rise from the river is succeeded by a level meadow, Rocky shoals extend
some distance up stream, and also run somewhat below the dam, but the latter is near their foot, and 1o material
full is gained beyoud its height.  An excavation for the east end of the dam showed the bank there to be composed
of shale to within a few feet of the surface, and then of a Y ght saudy soil. The structure rests throughout upon slate

rock which is fnll of' seams.  The seams are not open, however, 50 a8 to permit leakage under the dam; at least
350



Fig. 1.—New dam at Mechaniesville during construction.
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1o leakage had been perceptible under a head of 6 or 8 feet, and it was not anticipated that there would be any.
The slate remains compact and firm so long; as under water, but upon exposure to the air crumbles into fine flakes
and splinters, and finally forms a clayey soil. '

The facilities for constructing a dam at this locality were excellent. The Champlain canal runs along the west
Jank but & fow hundred f@et from the ‘river, and a temporary tramway was extended directly to the dam. So
convenient were the arran‘gements, that it was po.ssﬂ)le to remove a stone from a canal-boat and lay it in position,
1,500 feet distant, at the farther end of the dam, in five minutes. A short distance beyond the Champlain canal
is the line of the Boston, Hoosac Tunnel, and Western railroad. Close at hand is the village, well built up, with
gtores and churches, and having railway communication by two lines—the one just mentioned and that of the
Delaware and Hudson Canal Company. ‘

At the site of the dam the river was naturally of pretty uniform depth all the way across, ranging from 1 to
9 foet in low Watcr; bu}t there were two channelg, one 6 feet deep and the other 9 or 10 feet deep and 40 or 50
feet in width. Across the latter channel the masonry has a total height of 25 feet and an equal width at base.
Tor 7 or § feet down stream from the foot of the dam the river-bed has been blasted out to an average depth of 2
{eet to receive an apron which will undoubtedly be added, The masonry work is all composed of a blue siliceons
limestone obtained at Sandy Hill and brought by canal. The stone is sdid to answer well for rough work, but it
ig difficnlt to give it a fine finish. Sand was procured at Sandy Hill and at other points less remote, but little or
none from the spot. Tor the lighter and more exposed work, such as the bulkhead piers, Portland cement was
used, but for the main portion of the dam Rosendale cement was employed. ‘

Construction work was begun at the west end; first the canal walls at that point were built, then the bulkhead, -
was carried up till the capstones had been laid across the gate-openings, and afterward the dam was steadily
extended toward_ the east shore. It was originally designed to complete it in 100-foot sections, but this plan was
not followed ; in fact, there was no especial system in this respect. : '

An important feature of the work was a railroad or tramway extending the whole length of the dam and used
in transporting material, It was supported on bents placed about 12 feet apart. Eacl bent cousisted of two
upright posts, sloping inward slightly toward the top, with a capping piece and braces. The posts were 10 inches
square, of spruce and pine, and the capping-pieces were 10 inches squars or 10 by 12, The dam being 18 feet wide at
the base, a clear space of 2 feet was left on either side to the bottoms of the posts; in other words, the latter were 22
feet apart, This system of trestle-work supported 6 iron rails; the 2 outer rails came about over the tops of the
posts and served as a track for the “travelers”, which will be described later, to move upon; between these was a
double line of tracks for the gravity cars. From the Champlain canal to the river-bank, say 500 feet, there is a
moderate descent, and still more down to the dam. The stone was unloaded from the canal-bDoats at a point
opposite the end of the dam, a single line of track running down toward the latter and branching by a switeh into
a double track before reaching the edge of the bank. These tracks had a grade of about 10 feet in 200, but when
fairly out upon the dam beecame level, and so continued the rest of the way across. The cars employed appeared
to be common hand-cars fitted with a brake at one end., When loaded with stone or other material, one man
operated the brake, and the grade of the inclined portion-of the railway was sufficient to carry the car by its
momentum to any portion of the work, even to the farther end of the dam. After being unloaded, the car was
pushed back by hand to the foot of the incline and then hauled np by a rope.

The ¢ travelers” were simply upright frame-works, consisting of a bent over each of the two rails on which they
moved, with a platform at the top, and the whole suitably braced. The machine was given a motion along the
track by a man standing on either side and working a cogged-wheel arrangement. From the platform overhead a
stone was supported by chains and a transverse motion was obtained by men working on the platform. - Two motions
ab right angles to each other were thus given, and a stone could be deposited at any desired point.

The coffer-work was not so expensive a feature in this dam as is often the case. Tor a portion of the distance
a simple breastwork of chipped stone, blasted from the river-bed in the process of work, was made and puddled
with elay on the up-stream surface. About 100 feet, mainly in the deep ehannels, consisted of timber crib-work
filled in with loose stone and faced with sheet-piling, its upper surface puddled with clay.. To a considerable extent
the trestle-posts were also made use of in constructing coffer-work. Longitudinal pieces were fastened on their
outer faces, and against these sheet-piling was driven; horizontal planking was secured to the inner faces of the
bosts, and the space between this planking and the sheet-piling filled in with clay. The trestle-posts were also
used in the channel-ways, where, as has been said, crib-work was built, for supporting the cribs.

The front of the dam is rock-faced ashlar-work, and the coping is of cut stones 8 feet 10 inchies long, sloping
Somewhat up stream, The ashlar courses range from 1 foot to 24 feet in thickness, and are well bonded into the .
backing, which is rubble-work. -I'rom the erest to low-water surface at the foot of the dam the fall is 16 feet. The
length of coping between abutments, that is, the length of roll-way, is 7954 feet. The total distance between
abutments, including the bulkhead, is 928 feet. At the east end of the dam there was to be a supplementary
embankment 500 feet long and 6 feet high next the river. The Mechaniesville dam has a base, in general, of about

18 feet, and has been so designed and constructed that if found desirable its héight can be raised frmg }6, the
‘ 5
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present figure, to 20 feet. The abutments rise 10 feet above the crest. That on the cast side of the river extengg
from the upper hase-dine of the dam down stream to a point 20 feet below its face, and has two wings, each
projecting 6 feet futo the banlk.

The bulklies 1d, which, as we have seen, is adjoining the west shore, is entirely of cut-stone masonry. It measureg
20 feet in the aue(,tmu of ﬁow, and (-ontamb 12 gate-openings, each 10 feet high in the clear. Eleven of these
have each a clear width of 7 feet 4 inches, and the remaining one is of half that width. The piers which separate
them have each o minimum thickness of 2 feet, and a maximum, adjoining the gate recesses, of 32 inches. The
gate-openings are reciangular in shape, and are controlled by wooden gates operated by a turbine, for which there
is a wheel-pit in the abutment.

The eanal rumming from the bulkhead is 115 feet wide in the clear, with a water-depth of 16 feet. Ttis formeq
by inclosing the part of the river next the west bank by masonry walls, and thus has for its bottom the natural
Ved of the river. The wall on the outer or river side is, for the first 150 feet below the dam, a waste-weir of the
game height and construction as the dam, but with a base of 14 feet and with coping-stones 8 feet long. Tt contains
two gates adjoining the dam, for drawing down the canal. TFrom the end of this weir the river-wall was designed
to be continued of the same dimensions as the former, but built entirely of rubble, The canal on this side was to
be extended for the present 400 feet below the bulkhead. The water-power company owns land which will
admit of giving it a total length of 1,000 feet, and it was stated as probable that an extension to nearly or quite
that length would be made another season. This canal will closely follow the river-bank, the mills to be located
on the inshore side disebarging their tail-water in tunnels beneath the canal, The available fall is 16 feet,

The property of the company on this side of the river embraces 40 acres of land, and at the time it was visited
extensive buildings were being erected for the manunfacture of wood-pulp, with a prodnctive capacity of 15 tons per
day. The pulp-works were to have a river frontage of about 420 feet, and comprised buildings of the following
dimensions: mills 60 by 170 feet, 50 Ly 136, 36 by 100, 25 by 48, 50 by 172, and 36 by 100 ; a boiler-house 42 by 50
feet, and a storehouse 40 by 160 feet. All of these buildings were to be two stories high on the river side, and
some one story, somne two stories on the shore front; they were being constructed of bricks made at the company’s
own kilns about a mile away.

It is planned ultimately to run a canal down the east bank also, in which case water would be taken out some
little distance above the dam, the mills to be placed between the canal and theriver. The company owns 110 acres
of land on that side of the river, sufficient for extending the canal a quarter of a mile, and the topography is suitable
for continuing it & much greater distance if desired.

The estimated cost of the dam, abutments, bulkhead, and canal-walls (including waste weir) for 400 feet in
length had been #168,000, but it was stated by the treasurer of the company as probable that the actnal expense
would be slightly less than that amount. Sowme preliminary work was done in the latter part of May, 1882; the
first stone was laid June 30, and by the latter part of October the dam had been completed except a short section
adjoining the east shore, and the east abutment. The bulkhead on the west side had been carried up to include a
single layer of stone covering the gate.openings, and the waste-weir with connecting river-wall was partially
finished. It was expected that the whele of this work would be brought to a close by the middle of November.
The construction bad been prosecuted with a singular freedom from hinderances such as often embarrass similar
undertakings. The only mishap enconntered was the loss, during a September freshet, of a short section of trestle-
work worth perhaps $1,500. The contractors for the work were Messrs, Smith & McGaw, of Philadelphia.. About
75 men were usually employed on tlre dam. The working plant incladed 4 “travelers”, 10 or 12 boom-derricks, and
as many portable engines. Ior pumping, a No. 6 Andrews pump was employed, and also a eataract-pump.

The policy of the company regarding the use of this finely-developed power was stated not to have been fully
determined upon, and it was undecided whether or not power should be rented to outside parties.

It is a difficult matter to make a reliable estimate of the power available at Mechaniesville. As has been
elsewhere stated, no prolonged system of direct measurements of the flow of the river has been made at any point;
the rainfall on the drainage basin is not known with much exactuess, and but little is known, except by comparison
with other streams, as to the ratio which drainage bears to rainfall in this basin, or its distribution through the
year. "In the prospectus of the water-power company, Mr. Peter Hogan, consultmn engineer, certifies that the
minimum discharge of the Hudson at the lowest stage of water of which there is any recoxd amounts to 2,500
cubic feet per second for this locality. This certainly appears to be too high an estimate of the discharge. It is
about 500 cubie feet more than was found by actual measurement 1 mile above Waterford by Mr. F. N, Benedict,
November 1, 1874, and is an equal amount in excess of what has been assumed by the United States board of
engineers as the combined low-water discharge of the upper Hudson and the Mobawk between Troy and Albany, If
this privilege is to be utilized wholly for paper and pulp manufacture, in the processes of which mills run con tinnously
thronghout the 24 hours, then the storage above the dam, although useful in compensating for daily irregularities
of flow, is not of special importance as otherwise increasing the available power. At all events, on account of the

shoals ;extendm{: steadily np stream from the dam, with rapid slope the pondage is not large in comparison with
52
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THE HUDSON RIVER BASIN. 11

the average flow for the 24 heurs. Without reference to storage, the theovetical power of this privilege may be

placed at the figures given in the accompanying table :

Bstimate of power at Mechanicsville.

J—— e e
e —ieesls i

APPROXIMATE RAINFALL OR BASIN. i THEOTETICAL IORSE-POWER.
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Perhaps three-quarters of a mile above the privilege just described is what was formerly known as Howland’s
dum, the power ab which was until recently occupied by the Saratoga Paper Company for the manufacture of straw
paper. The dam is a log structure with 8 feet fall, and has a very dilapidated appearance, it having sunk in places

50 as to give the crest an irregular height. It runs ouf from the west bank to an island in mid-stream, where it
abuts against.a vertical rock bank. Tts foundation is also rock throughout its length, but the west abutment seems
to be a kind of erib-work filled in with stone and other material. Water enters to the mill by first passing through
an inclosure formed by extending the abutment of the dam up stream a short distance toward the extremity of a
straight embankment or dike which is carried out from the adjoining shore. At the time this power was examined
the mill was not running, the property having been purchased by the Hudson River ‘Water Power & Paper
lompany with the design of repairing it and engaging here, as well as at the larger privilege below, in the
manufacture of paper.

Power at Stillwater.—At this locality, 3 miles or so above Mechanicsville, the river-bed is composed of slate
ledges ranning in a direction a little cast of north and dipping sharply to the eastward. The west bank is rocky
and of good height, while on the east side is a rather low meadow. The Hoosac river empties opposite Stillwater,
but below the dam. The latter is a log structure about 6 feet high, forming an irregular line across the river,
presenting an angle up stream. It is nearly 50 years old, and though of course it has been repaired at times,
the original structure still-stands and serves its purpose tolerably well. A great deal of water leaks through, but
there being always an abundance at the mills the loss is not felt, though roughly estimated to equal the amount
used in manufacturing.  The bulkhead is at the west end of the dam, and is of timber, with 13 gates, each 8% feet
wide. Each gate has two upright wooden posts with iron racks firmly attached to it, and is worked by hand-
power. A short side canal, 10 or 15 feet wide, opens out from the pond 100 feet above the bulkhead and connects
witli the main canal, but is itself without any bulkhead. The larger canal follows down the river-bank for about
a third of a mile and is 100 feet wide. It has the natural river-bank on the inshore side, and is built out into the
stream, being sustained on the outer side by a masonry wall 11 feet high, 7 feet wide at the base and 5 feet wide at
the top. With one important exception the mills are built out over the canal, being supported on stone piers. The
wheel-pits are all built on the outside of the river-wall. One mill, as noticed, is located on the inshore side of the
canal, and conneets with its water-wheel by. a line shaft.

eckoned from the crest of the dam the fall at the end of the race is about 7% feet, and is perhaps 1 foot less
near the dam. The privilege is owned by Mr. John B. Newland, of Stillwater, who estimates the power in use as
follows:

1. John B. Newland, grist-mill, 60 horse-power. v

2, Knitting-mill (hosiery), owned by Joln B. Newland, but operated by B. B. Skinner & Co., 80 hands employed,
70 horse-power used.

3. Mosher, Judd & Co., paper-mill, 15 hands, 100 horse-power.

4. D. & W. Pemble’s straw-board paper-mill, 6 hands, 40 horse-power.

5. R. & . Newland’s knitting-mill (hosiery), 80 hands, 40 Lorse-power.

6. Denison & Co.s knitting-mill (hosiery), 60 hands, 40 horse-power.

In all about 250 hands are employed in the mills, and, approximately, 350 horse-power of water is in use. No
curtailment of power has ever been necessary because of low water. On one remarkable oceasion the mills were
stopped by backwater due to a heavy ice-jam, but serious trouble of this sort has been experienced only twice in
a great many years. ‘Whenever ice runs over the dam there is sufficient depth of water to carry it clear of the crest,
and the structure has never suffered any injury worth mentioning from ihis source. Ice that forms in the pond
us.ually rots before running out, and such as comes down from above is well broken up against the piers of a road
bridge a short distance up stream, and by four crib-work ice-breakers. As we have seen, the river is subject to
heavy freshets, and a depth of 5 feet on the dam is not uncommon; in an extreme case 2 depth of T feet has been
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12 WATER-POWER OF THE UNITED STATES.

observed., During spring freshets the effective head is reduced perhaps £ feet, but the trouble lasts not over 4
weel; the rapids Delow the dam earry off the water readily and the mills are never forced to stop.

[n disposing of the power, Mr. Newland sells outright the sites and rights to use ‘certain amounts of water,
The water is sold in inches, an ineh being the amount passing through an opening one inch square nnder the heag
actually obtained by the mill. In practice no special measurement is made, but the amount of water used is assumeq
from the wheel ratings. In the deeds a rveservation is made that in case of a scarcity of water the grist-mill ghay
first De suapplied; but in view of the ubundance of water it is evident that such a reservation is practically no,
disadvantage to the other mills. TFor the purpose of meeting the expense of necessary repairs on the dam angd
bulkhead the power is nominally divided into 25 equal parts; each privilege is estimated at a certain nwmbey of
twenty-fifths, and pays a proportionate share of the expenses. .

Seven mill-sites with power are still held for sale. Six of these lhave each a river frontage of from 75 to 100
feet with a depth of 125 feet, and one has & much larger surface. Treighting is mainly done by canal when that iy
open, but at other times by team to Mechaniesville. The Boston, Hoosac Tuunel, and Western railroad rung through
Stillwater, but is o mile away from the mills. The Delaware dnd Hudson Canal Company has a line of railroad
graded through the village, and in fact to Schuylerville, but the enterprise has net advanced beyond the point of
grading the line.

Estimated power of the Hudson river at Stillwater.

i = =
: RAINFALL ON BASIN, “ I’;lé’c‘gul(’lm' Effoetive
$itage of river. ? S D];:;‘ig:ge ’ aAvernge Theoretical horse-power, )oa(:ﬂl.ﬂe't'l
| . | A 1“, " Yo for the 24 | power util-
i Spring. X Summer. | Aufamn. | inter, ] eur. : hours. Szedl,
e : ! | —_ b . -
| Inches, ; Tnches. ii Inches. f TIncehes. 15 TInches. § Sq. miles, } Cubio feet. | 1 foot fall, ] 7 feet fall. |73 feet fall,
' | i
Low water, ALy Fear. «ooveeeecennaenns l } i k i :( 580 05.80 | 460 510 l
Low water, QVETAZe YEaT conurvarecrnas ' [ 12 0y | & $ 30% 3,700 600 T3.84 ] 520 570 | 330
Available 10 months, average year ... J | i i [ 1 1,100 194,96 | 70 970 ;
! ! ! ! : S—

Unimproved power below the Saratoga dam.~—Above Stillwater the river becomes very flat, and smooth water
extends from the dam a dozen miles or more, nearly to the Saratoga dam. In this distance the river valley is
generally wide and rather flat, with a gradnal rise to distant hills, but within 3 miles of Schuylerville the adjoining
country becomes somewhat more broken. Fewer islands are to be seen than between Stillwater and Troy, and the
immediate conrse of the river is bordered by meadows which are frequently overtlowed in places. At Schuylerville
bridge the river is divided by an island into two chaunels, one about 500 and the other 250 or 275 feet-in width,

Beginniug a mile or so above Schuylerville there are oue or two riffles, and a third of o mile below the Baratoga
dam there is an important fall. It occurs immediately above what is known as # Willig’ eddy?”, and by pocket-level
was found to be about 8 feet in 200 feet, from the head to the foot of the falls. TFarthér up the river-bed displays
considerable bare rock at low water, but there is no more fall of consequence betore reaching Thompson’s mill.
There is apparently a foot or two of fall in low water immediately below ihe mill-wheels, but it would probably
disappear in a fair stage of river.

The privilege here described is owned by Mr. Lemon Thompson. The river-bed at the falls is made up of
outeropping ledges of slate.rock, the greater portion exposed in low water. Opposite the main fall both hanks are
rocky and of good height. The east bank was examined in partienlar, and was found to be composed of slate-rock
to a height of about 8 feet above low-water level in the pool at the head of the falls, and above that a gravelly clay
for 12 or 15 feet. The power might be developed lLere in either of three ways. The privilege might easily be
combined with that at the Saratoga dam by Lringing a race down the east bank, and would give a fall at low
water of at least 17 feet. If improved independently, probably not more than the 8 feet (assuming that result
correctly obtained) descent at the falls could be utilized. A mill would naturally be located on the east bank on a
point formed by a cove or eddy below the falls. A dam of the full height could easily be built near that place, but
the better way of improving the privilege separately would probably be to build a low dam on the rocks at or near
the head of the falls, and construct a canal for the remaining short distance to their foot next the east bank, A
dam ronning only part way across the river would undoubtedly command nearly the entire low-water flow.

Estimate of power at Thompsonw’s privilege, below the Saratoga dam.
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Power at the Saratoga dam.—The Champlain canal crosses the Hudson in the pool of this dam, and is also fed
here for the distance thence to Waterfo'r,d. The immediate valley in the vieiniy is three-quarters of a mile or a
mile in width, and is a well-settled, cultivated farming district. The dam is owned by the state, and the present
gtructure was completed in 1873 or thereabout. Tt is in two sections, forming an angle of something over 100
degrees, with the vertex up st.remn; it is oft stong, the face having a small batter, and rests throughout on ledge
ok, The dimensions are said to be: Hglght, 8 feet; width at top, from 7 to 9 feet, and at base about 12 feet.
The abutments are of rock-faced ashlar, and the face of the dam appears to be of the same, though it is mostly
concealed from view by -a sloping erib-work apron projecting some 15 feet down stream.

At the east end of the dam a short race, 50 or 60 feet wide, carries water to the saw-mill of Lemon Thompson,
owner of the surplus power, This will is located in the town of Greenwich, and about 2 miles by road above
Schuylerville.  The fall obtained is 9 feet; 23 wheels are run, ranging from 2 to 60 horse-power each, but many
of them are of old pattern and their effective horse-power is not easily estimated. Twelve of the wheels, each
48 iiches in diameter, run & Monitor ‘“slabber” and 2 gang-saws. It was estimated that for the year 18382 the
mill would have sawed about 12,000,000 feet of lumber, an amount somewhat above the average. The logs are
floated down the Hudson, and this is the last mill at which they are sawed. The timber obtained is about in the
proportion of spruce 4, hemlock 2, pine 1, and smaller amounts of white and yellow cedar. The mill does not ran
while the river is frozen, but always has sufficient water doring the sawing season. TFor the two years previous to
the fall of 1882 it was stated that water had wasted more or less every day over the dam, excepting a single day
in eacli year. Eighteen-inch flash-boards are kept on the dam. During the lowest stage of river the pond fills at
night, and there is a waste on the dam till the next afternoon, and even then the water-surface often can not be
drawn down below the crest. , '

Power at Fort Miller~With 18-inch flagh-boards on the Saratoga dam and a fair stage of river, slack-water
extends entirely to the Fort Miller privilege. There the river bed and banks are rocky and the stream is full of
outcropping ledges. A log dam runs in an irregular line across the river, varying in height from 2 to 9 feet
according to its position on the ledges; it is abont 700 feet long, and probably 15 or 16 feet wide at the base where
of full height. The state is said formerly to have had a much higher dam here, but it was abandoned and the
power utilized by private parties. The farmers, however, whose land adjoined the river above and had been
submerged by the slack-water from the dam, though of course they had been paid for the land thus flowed, now
claimed that it should revert to them, and coming down the river in force they cut away the old dam.

On the west side of the river a low wing-dam diverts the overflow from the main structure to a small mill on
the adjacent bank, not in operation. The power at the west end of the main dam is owned by Mrs. Mary C. Harris,,'
of Northumberland, and is nearly or entirely idle. On the TFort Miller side three-cighths of the power (three-
cighths of one-half the entire power of the river at this fall) is owned by the heirs of Hosea Nichols, deceased, of
Fort Miller; a small saw-mill belongs to the same estate, but is not running. The remaining five-eighths of the
power is owned by Wagman, Thorpe, & Co., manufacturers of hanging-papers from straw- and paper-stock. They
have also a 4-run grist-mill on the privilege, operated by A.'T. Pack. The fall obtained at the paper-nill is hetween
10 and 11 feet. The wheels have a total rated capacity of about 200 horse-power, of which from 130 to 150 isin
actudd use.  Six 400-pound rag engines are run, and one 68.inch cylinder machine, the capacity of the mill being
stated at 3 tons of finished goods per day. o

" The booms and piers in the river below are said to obstruct the passage of running ice, thus forming jams and
causing backwater at Fort Miller. One of the most serious troubles, however, is from anchor-ice, which is thought
to be aggravated by the shallowness of the pond. This form of ice is seldom observed here except in windy
weather. It rises with the sun and floats, often in large masses, on the surface of the water. [t freezes readily to
any surface with which it comes in contact, and sometimes collects to a thickness of 1 or 2 feet on the dam and
backs up the river, Tt hinders chietly, thougli, by getting into the water-wheels and stopping them.

Istimate of power at Fort Miller.
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Shortly above Fort Miller the Adirondacks come plainly into view to the westward from the carriage-road
throngh the valley, while the intervening country stretches out only slightly hilly. The banks of the river are of

naoderate height, and are succeeded by meadow-land. The Fort Miller dam causes slack-water for aboggsz miles
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up stream at low water; there is then an unimportant shoal known as ¢ Crocker’s rift”, and some 2 miles farther
np another even less noticeable. 'With a fair stage of river there would probably be continuous smooth water to
Tort Edward.

Power at Tort Bdward.—At this locality the river-bed is rocky, and at low water, rapids with slight descent exteng
half a mile or more below the dam. The latter was built by the state, probably 40 or 50 years ago, and from the
pool'a feeder formerly ran to the Champlain canal. Ou the establishment of the Glens Falls feeder the dam at Fort
Edward was cut down a number of feet and abandoned by the state. It is o log structure, not filled in with stone,
and presents a wretched appearance. The decay of the timber has permitted it to sink at various points, although
it lias been patched np, and the face has bulged out so as to presents a very irregular sarface. The abutments are
of erib-work. This dam is about 665 feet long hetween abutments and 16 feet high. The mills are located on the
nerth bank. The hydranlic canal is 1,400 feet long and averages about 40 feet in width, A separate flume 460
fopt Tong conveys water to the Fort Edward blast-furnace. Power is further utilized here in the saw-mills of Messrs.
Teftt, Hinckley, & Co. and Messrs. Bradley & Underwood, and by several other concerns of moderate size, engaged in
tlie maunfacture of paper, pottery and stoneware, fleur, and machinery. In 1380 a total of about 880 Lorse-power of
wheels, not including those of the blagt-furnace, was returned as in use under a fall of about 8 feet. The estimated
amounnt of logs sawed annually at the two mills mentioned is 30,000,000 feet, and consists of pine, hemlock, and
spruee, which is cat into boards, planks, and joists, and a few shingles. Bradley & Underwood also own the power
at the south end of the dam, though none is utilized there. i .

Tle Fort idward Manufacturing Company originally purchased this privilege, and then sold the various mill-
sites and rights to water to the mill-owners. The blast-furnace, Osgood & Son’s machine-ghop, and Durghee & Son's
grist-mill have a priority of right to water in case of a short supply. Tor the purpose of keeping the hydraulie
works in order and repair the manunfacturers arve associated as ¢ The Fort Edward Dam Company”. Tor about three
months in the year there is a scareity of water and the greater part of the works have to be shut down. There
appears to be no system of management worthy the name in connection with this privilege. No measurement is
made of the water used, and disputes ave of frequent oeeurrence.

Power at Sundy Hill—Sandy Hill is 2§ or 3 miles above Fort Bdward, and is sitnated at the point where the
Hudsou suddenly changes its general course from the east to the south. There are two water-privileges, the lower
known as Baker’s falls and used mainly by paper-mills, while the upper is occupied Ly saw-mills. The country
surrounding Baker’s falls is comparatively level, but the river appears to have cut its way down below the general
Jevel, and descends abruptly over massive ledges of black slate-rock. This slate is described as very hard when
covered by water or earth, but upon exposure to the air it soon erumbles and forms a clayey soil.

The dam runs across at the head of the falls, and thence to the pool below, a distance of only 600 or 800 feet, there
is a descent of 55 feet. The river then continues for some distance in a rocky gorge, the bank rising on the left
precipitately to a height of probably 75 feet. At low water there are slight rapids below the falls, but they are
vovered, in a fair stage of river, by slack-water from the Fort Edward dam. The dam at the head of Baker’s falls is
630 or 700 feet long, and varies in height from 3 to 14 feet, aceording to the surface of the rock on whieh it is founded.
1t is a log structure bolted to the river-bed, and with the logs also bolted together at their intersections. Opposite
the falls as well as below, the banks are precipitous and rocky. The mills are on the left bank, and receive water
through a race from 600'to 700 feet long. Tor about 200 feet before reaching the first mill the race is 25 or 30 feet
wide, and is formed between the natural rock-wall on one side and a river-wall on the other. This latter averages
14 feet in height and is 4 feet wide on top; it is provided with an overflow to the river 60 feet long, beneath which
the outer surface of the wall is faced with timber. The race ranges from 14 feet in depth near the bulkhead to 11
feet at the farther -extremity. Toward the end, on the outer side of a bend, there is a gate 8 feet wide extending
the whole depth of the race. By opening this gate a very strong current can be obtained and the race easily flushed
clear of leaves, sawdust and other refuse, and ice, In this manner an amount of work is performed in a very short
time which would otherwise require days.

The bulkhead is of timber, with seven gates, each 8 feet wide. The gate-posts are of white oak, and are 8 hy 18
inches in cross-section.  Tach gate is provided with two vertieal iron racks into which the cogs upon a horizontal
shaft engage; the shaft is revolved by levers, and in turn acts to raise or lower the gates. ~ The water is used in
two falls, There is but one continuous race—the upper level—and after having been nsed from that the water is
conveyed to the lower-level wheels by each mill independently. The fall from the upper level is 31 or 32 feet, and
from: the lower from 22 to 24 feet. Allen Brothers® mill, the uppermost on the race, employs only the upper fall of
31 feet, but the entire fall of 55 feet will Le gained by sinking the wheel-pit and tanneling thence down stream.

The users of water-power liere in the fall of 1882 were Allen Brothers, manufacturers of wall-paper; Wait &
Sou, wall-paper; Howland & Co., manila paper; and the Sandy Hill Iron & Brass Works, manufacturers of paper-mill -
miehinery, turbines,and various other machine work, Wateris owned in sguare inches, nominally under 31 feet head,
but practically under the full head,sinee each party is recognized as having aright to the full head if desired. Allen
Brothers own 620 square inches of water; Wait & Son own one-cighth of one-half the flow of the river, and actually

use from 250 to 300 square inches; Howland & Co., 550 square inches; and the Iron & Brass Works, 25 square inches.
The totf\_l_rated capacity of wheels on this privilege, October 27 » 1852, was 1,847 horse-power.  The supply of water is

S0
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sufficient for the works now established, even in a low stage, but there is no surplus at such times, and in the
month last mentioned the entire volume of thg stream was part of the time in use. The water comes down very
jrregularly, being affected Dby the control exercised over it at the mills farther up stream. Each firm owns to the
center of the river, and beyond that limit Howland & Co. and J. W. Wait are proprietors to high-water mark on
the opposite bank; these gentlemen also own the balance of the power on the left bank not otherwise previously
aecounted for. ‘ : _ .

In Revolutionary times a grist-mill was the only utilizer of the power here. The first paper-mill was started in
1844, There has Deen a large growth in the manufacturing interest at Sandy Hill since that time, and the place
is snid now to rank second in freighting importance among the stations on the Rensselaer and Saratoga railroad.
The production at Wait & Son’s mill is 35 tons per week, and the estimated total production of the three paper-
manufacturing concerns is about 165 tons per week,

The river is considered to reach its greatest height here usually in May. For a week or so there is considerable
hackwater below the falls, the extreme rise there being perhaps 20 feet.

The upper privilege at Sandy Hill is improved by a log dam which runs in a broken line across the river and
projects down stream somewhat, It is about 600 feet long, 9 feet high, and is very old. The foundation is solid
rock, and below the dam the overflowing water has evidently torn huge slabs from the river-bed and piled them up.
© The abutments of the dam are crib-work loaded with stone. On the right bank power is used in Monty & Shippy’s
saw-mill, having a capacity for sawing about 100,000 fect of lumber in the 24 hours,(a) and running 25 wheels with
a combined rating of about 400 horse-power. On the left bank the privilege is owned by William . Bloomingdale,
and the power is employed by Richards & Bromley in their saw-mill. Although the fall from the top of the dam is
about 9 feet, yet, owing to the pond being much of the time low, the average effective head chtained is estimated
as low as 7 feet. There are 18 wheels in the mill, mainly cast-iron “rose” wheels, but their power could not be
learned definitely. In a busy year the mill saws about 400,000 pieces, or say 4,000,000 feet of lamber.

Tor about two weeks during spring, high water prevents the work of getting logs and would render it dangerous
torun the mill. The ordinary freshet depth on the dam is 5 or 6 feet, but in the spring of 1869 it was only 2 0or 3 .
inches less than 9 feet. Ice is said almost invariably to rot in the ponds on this part of the river. It seldom goes
over the dams except in & kind of slush, and sometimes can hardly be perceived at all.

Power at Glens Falls and vicinity.—The two privileges at Sandy Hill succeed each other closely, but between
the upper one and Glens Falls another might be developed. It is located near the foot of the gorge through which
_ the river runs after passing the mills at the latter village, and has an available fall of 15 feet, with firm rocky bed
and banks for a dam, and good building-room. Itis owned, including the adjoining land on both sides of the river,
by the Morgan Lumber Company, of Glens Falls, and is reckoned as good for 500 horse-power at least nine months
in the year. Though not on the market, this privilege could be purchased at a suitable price. The available
power may be estimated as below :

Estimate of power at the Morgan Lumber Company’s undeveloped privilege below Glens Falls.

RAINFALL ON BASIN, pcrlzl?c‘gml
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At Glens Falls we encounter the second great piteh in the river, amounting to about 40 fect from the top of
the dam to the foot of the main falls, The Hudson here runs easterly, while the rock strata have a southerly dip of
about 20 degrees. Down through these strata the stream has worn its way, forming below the falls a natural gorge
with steep sides, though its form has been destroyed by extensive quarrying next the river. The gorge continues
for from a third to a halt-mile down stream, after which the banks become more gentle in slope. The feeder to
the Champlain canal runs at no great distance from the river, on the north side, and the sheets of water which
fall down into the river at various points from between the rock strata indicate a considerable lgakage. Delow
the falls, at least, the original continuity of the strata on the opposite sides of the river is easily apparent. A
vertical section shows the following materials: from 14 to 15 feet of sand, gravel, and other surface deposits, then 12
feet of inferior limestone, 14 feet of a nondescript stone called “buckwheat”, 2 or 3 feet of gray marble, 12 feet of
b'luek marble, suéeeeded by lime-rock and building-stone. The black marble takes a fine polish, and on the north
side of the river, Finch, Pruyn, & Co. have an establishment for working it. Limestone is quarried and burned on
both banks, the Morgan Iime Company owning the works on the south side.

e

a Saw-mills in this section run night and day dnring the working season.
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The lmmber interests at Glens TFalls are very extensive. Logs are cut from 20 to 100 miles northward on the
upper waters of the Iludson and its fributaries and floated down. The Morgan Lumber Company has sawed as
high as 35,000,000 feet of lTumber in a single year. 111 1881 the amount, including refuse, was 27,000,000, and fop
1832 Iiad reached about 21,000,000 {feet on October 27. The logs are spruce, hemlock, and pine, in the mder named
as regards quantity, In buw times about 150 men are employed at this company’s wills.

The dam is at the head of the falls, and is a timber erib-work built on solid rock. The intersections of the
timbers are firmly bolted, and the whole structure is secured in a like manner to the foundation rock. The timbers
are sguared fmd 80 laid as to form a tight face and Dack, the top of the dam being also closed by planking. The
dam is in three sections, two running diagonally, somewhat up
stream, and the third closing the gap between them. The whole
length is about 400 feet, while the height varies from 53 to 63
feet. Near the center is a sluice-way, 45 feet long, for logs; it is
shod with iron straps, and is depressed below the main erest of
the dam 24 inches for 10 feet of its length and 10 inches for the
remaining 85 feet. The face and back of the dam are vertical,
the back being from 2 to 2% feet high; the top of the structurg
bas a slope up stream, and is from 10 to 11 feet wide. The
abutments and bulkheads are formed by timber and stone crib-
work piers. There are no gates, properly so called, controlling
the admission of water to the races, but each main race is divided
by timber partition-walls into minor races so as to keep the logs
separate for the different saws. On the north side of the river
there are three of these divisions and on the south side five; still
another race on the latter side is supplied with water by the
overflow from the main dam, which is diverted to the race by a
gecond low dam—a wing about 2 feet high running from the
center of thie stream to the south bank.

The power on the south bank is owned in part by three
different, concerns, and is nsed in three separate and sucecessive
falls, The Morgan Lumber Company is the principal nser. Its
mills are shortly below the dam, and at them the water is first
employed under a head of 15 feet, the tail-water then passing ina

Fig, 3.~—~View of Hudson river at Glens Falls daun, showing common m'(,’e' »’(0 itg 10“:6‘1‘ mill and T o Lapham .& (CO.’S ‘g‘l'iS't-IDiH.

booms and piers for bolding logs. The latter firm has & right to sufficient water for 9 rons of ston.e;

it nses about 9 feet head and operates 7 runs of stone, with

water-wheels having a total rated capacity of from 200 to 250 horse-power. Tail-water from the grist-mill is

discharged directly into the river. The Morgan Lumber Company’s lower mill uses its share of water from this

second level under 16 feet head. Of its tail-water, which forms a third level, part runs throngh a long open wooden

flume down to the lime company’s works, but the chief portion furnishes power for the Glens TFalls Paper Mill

Company, manufacturing printing-papers, with a production of 5 tons per day. . The water is here used under a

head of 11 or 12 feet and discharged into the river. The company owns water sufficient for 4 Fourdrinier machines,
but prior to it the grist-mill is entitled to its supply, and the Morgan company to water for 4 gates.

On the north side of the river the power is all owned and the works are operated by Messrs. Finely, Pruyn, &

Co. This firm has here a large saw-mill, a planing-will, & grist-mill, marble works, and lime and marble quarries.
At all of these exeept the gnarries water-power is used, the agg rethe amount being stated at 825 horse-power.
At present the power on this side of the river is not ﬂlOl‘Ou"h]\ developed, some of the water being returned to
the river before it has been utilized through the entive fall. The saw-mill, a short distance below the dam, uses
water first under a head of 12 or 14 feet, and discharges dircetly into the river. A separate flume leads to the
S-run grist-milly, which has about L4 feet fall.  Its tail-water is conveyed throngh another flume to the marble works,
wheve it is nsed and discharged into the river, ‘

Tor two or three months in the year the supply of water is insufficient for the needs of manufacturing at Glens
Falls, althougly the mills ean run more or less even during that time. The aggregate of power in use on both sides
of the river can not be stated with any accuraey, but probably amounts to from 2,000 to 2,100 horse-power.

The next power to be noticed is about 1 mile above the main village of Glens Iullla, at the state feeder-dam.
There ave some rifles before re: wching it, but the fall is said to be too slight to have any importance. The dam is
straight, 618 feet long between abutments, and is a crib-work filled with stone, with a sloping apron of the same
‘coustruction, the whole planked over; it rests on rock, and was built about 1875. A sluice-way in the center
provides for running over logs. The abutments ave rock-faced masonry.. At the north end of the dam isa double
lock, one side for boats and the other to serve as a water-way only. The Glens Falls feeder runs from this point

to the Q{gq1rll)lai11 canal and carries off o large amount of water, there being a rapid current through the lock, The
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surplus power- at this end of the dam is owned by‘Van Deusen & Freeman, and is used by them in a saw-mill ranniu g
95 or 30 water-wheels, power unknown, and sawing an average of from 10,000,000 to 11,000,000 feet of Iumber per
year, The mill is close to the dam and has 2 fall of 14 or 14} feet. On the south side the power is owned and
wsed in large saw-mills by Finch, Pruyn, & Co. and A. Sherman. The state maintains 20-jnch brackets on the
dam, and will not permit the mills to draw down the pond more than half-way on these brackets. There is more
or less sfortage of water at the mills during four months in the year.

Glens Falls to Palmer falls—Above the feeder-dam slack-water continues for some 6 miles, the greater part
of whicl is incladed in a long bend, or ““ox-bow?, and here is the great ¢« Hudson River boom”, where immense
numbers of Jogs are held for the use of the mills on the river below. The surrounding country is level and sandy
as far as the mountains, several miles west of Glens IMalls.

Immediately succeeding the slack-water formed by the feeder-dam, Messrs. Van Deunsen and Sherman own an
animproved privilege which they hold for sale. Tt is about 4 miles from the railroad, offers a pebbly bed for a dam
and has a large tract of level land adjacent. The privilege is reckoned at from 20 to 30 feet fall according to the
height of ‘dam. With a dam 6 feet high and a race three-guarters of a mile long it is stated that a fall of 22 feet
can be obtained. The corresponding power may be estimated as below:

Estimate of power at Van Deusen and Sherman’s unimproved privilege above the ¢ Hudson River boom”.

RAINFALL ON BASIN, Tlow a
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Upon following the course of the river into the mountains there is found to be a continuous rapid for some
miles ; this is succeeded by quiet water for half a mile or 80, after which there are rapids at short intervals. Through
the mountains, before reaching Palmer falls, so far as there was opportunity to examine, the bed was found to be
composed of gravel and bowlders, without displaying much ledge rock. The banks are rocky in places, but to a
large extent are of sand with bowlders intermixed. The valley is comparatively narrow, and is inclosed- by high
Lills which frequently rise abruptly from the stream, especially on the right. The valley is sparsely settled,
without any, railroad, bas apparently small value for farming, and is not suited to the location of large villages.

Power at Palmer falls—The privilege at that place is owned by the Palmer Falls Water Power Company
(not incorporated), J. S. Alexander heing the local representative of the company’s interests. The power is but
partially developed, and apparently no special effort has been made for its thorough improvement. It is a
magnificent privilege, but appears difficult and expensive to utilize completely, Past Hadley, at the mouth of the
Sacondaga, the Hudson runs southerly, and soon enters a more open country than it has previously traversed. A
few miles below Hadley it turns and runs easterly. From Rockwell falls, just above the Sacondaga, down to
Jessup’s landing there is said to be smooth water, which was observed to be the case wherever the river was visible
from the carriage-road. Shortly below the ferry at Jessup’s landing rapids begin, and the stream enters a rocky
gorge in the hills, In a distance which was judged to be less than a mile there was stated to be a descent of from
105 to 110 feet, and S0 feet of this is concentrated within a few hundred feet at Palmer falls.(a) The scenery at
that point is rugged and grand; the river.is confined between precipitous ledges, its bed is solid rock, and its
waters pass down in a final plunge of nearly 30 feet into a pool below. Quiet water then suceeeds for perhaps
half a mile down strcalh, after which the character of the river is as has already Leen described.

The steep rocky sides between which the river flows above the prineipal falls render its improvement there
impracticable. The last 80 feet, including those falls, has been partially improved, however, though only 30
feet is actually utilized. At the head of the main falls a log dam extends across the river in an irregular line,
following some distance parallel to the right bank so as to give sufficient overflow. It is a crib-work structure
with vertical face, and on {op a short slope each way from the crest. The roll-way is 600 feet long, with a height
ranging from 10 to over 30 feet, but averaging about 25 feet. It abuts against the rocky wall of the stream.on
the left, and on the right has a masonry abutment. Water is admitted to the race through a timber bulkhead
leasuring from 40 to 50 feet across and having 4 gates. From the bulkhead this race is continued some 300 feet,
being confined on the river side by a masonry wall averaging 25 feet in height and 4} or 5 feet in width on top,
While on the shore side is the natural wall of rock. This race constitutes the npper level, which has been improved
by the Hudson River Pulp & Paper Company with the view of locating new mills between it and the lower qu*el,
to be described. A dispute between this company and the water-power company, however, has brought operations

4 The total fall from J essup’s landing to the top of the feeder-dam was reported to b 200 feet, but the accuracy of the statement
<an not he vouched for, The fall is probably at least the amount reported. 359
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to o stand-still, after an expenditnre by the former of about $35,000 for dam, race, and connected work. The leve}
now terminates in a timber bulkhead and on one side a weir 80 feet long, over which water falls to the lower level,

Any overflow from the dam and any leakage through it ave at low water diverted entirely to the lower level by
a natural barrier of rock which extends across the course of the stream a short distance below the dam. The water
enters this level through a timber bulkhead and passes on to the mills, being sustained on the river side by a wall of
erib-work. The fall from the upper level to the lower is about 50 feet, and thence to the river 30 feet. The'only uge
of power here is made by the company already mentioned, manufacturer of news: and banging-papers and refined
spruce and poplar wood-pulp. The production is 10 tons of paper and 8 tons, dry weight, of wood-pulp per day. All
the pulp is worked up here in the manunfacture of paper. Water for power is taken entirely from the second leved,
and used under a head ranging from 20 to 30 fect on the different wheels, but estimated as averaging about 27 feet,
The total horse-power of wheels in place is from 1,450 to 1,500.

There has been manufacturing of some kind at this privilege for forty or fifty years, and power was formerly
used by a small woolen-mill. The paper-mill has been located here since about 1870. 'With the present head in
use it at times requires all the flow of the river. This was the case in the summer of 1882, and even toward the
end of October in that year,

Estimate of power at Palmer fulls.
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The Hudson at Hadley and above—There iz quiet water, as has been said, from Jessup’s landing to Hadley.
At the latter point, immediately above the mouth of the Sacondaga river, is the last improved power, so far as was
Tearned, on the river. It is at the foot of what were known as Rockwell falls, and is oceupied by the Rockwell Falls
Fiber Company, manufacturer, by chemical process, of wood-pulp from piue, spruce, bass, and poplar, with a
production of 5 tons per day. The dam is a log and stone crib-work about 140 feet long and 13 feet high, with a
sloping aprou; including the apron, the width of the structure at the base is 40 feet. It was built in 1881 and
cost §5,000. Wheels of an aggregate of 120 horse-power are in use under 13 feet fall, and there is always muel
more than enough water for running them., The mill is on the Hadley side, and just across the stream is the village
of Luzerne.

Black-water from the dam just described extends but a short distance, and then there are short falls with rocky
bed and banks. Thence 14 miles to Thurman there is smooth water nearly all the way, with very few riffles even,
The bed is gravelly, while the immediate banks are in the main sandy, and in places sucoessive terraces are seen
rising from the stream. Aswe ascend above Hadley the immediate banks become lower, and the river is frequently
divided by islands. The valley contracts, and is hemmed in by high rocky hills, so denuded of timber as to present
a bare and forbidding appearance. It is seldom more than a quarter or a third of a mile wide between the bases
of the hills, and frequently the distance diminishes to a few hundred feet. There are but few habitations, and the
land in the valley appears practically valueless for farming. :

Above Thurman the fall is more rapid. There are riffles at short intervals, and at length the rate of descent
becomes uniformly swift. Thebed and banks also change their character; the former is now covered with bowlders,
and even displays ledges at intervals, while the banks are also rocky much of the way. At North Creek bridge
the Hudson is 260 feet wide, with a firm gravelly bed and a good current. It is there subject to sudden and heavy
freshets, and at such times overflows the adjoining flats, though they do not reach far back from its course. The
surrounding hills were once heavily clothed with timber, but now display for the most part naked masses of rock.
At present the entting of timber is mainly 30 miles or more to the northward from North Oreek. The Adirondack
Company’s railroad has not been extended above that village, and the examination of the river ceased theve. Tha
stream was described as retaining, for a long way above, the same general features that have already been noticed
as characterizing its course north from Thurman,

360
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Summary of water-privileges on the Hudson river.

19

Locality.

Manufacture.

RKBTIMATED THEORETICAL EORSE-

of

Effective
horse-power

in use,

wheels

Remarka,

orom lake Tear-of-the-

h(,‘lcmds to the mouth of
North creek.

ielow themouth of North
creek.

crom North creek to the

Frow of the Toekwell
Falls dam,

Hadley (Rockwell falls) .

Palmer falls

Four miles west of Glens
Falls,

Sandy Hill (upper privi-

ege).

Sandy Hill (Baker's falls)

Fort Edward

Taal from the month of
the Sacondaga river to
Fort Bdward.

Fart Miller eoeeunenennn.,

Saratoga dam

Short distance below the
Saratogn dam,

Stillwater

Mechuniesville  (How-
Lmd's dam),
Z\I(:(‘.hqnicsville (main
priviluge).

From Mechauiesville to
Troy.

Teoy sand Green Island ..

Nows- and hanging-pa.
pers and wood-pulp.

@

Unimproved .c..-... vens

Lumber........ [

Lumber, paper, flonr,
marble, and lime,

TUnimproved

Tumber.cerernureurennn.

Wall-paper, manila pa-
per, and machinery.

Lumber, iron, pottery,
stoneware, paper, an
flour.

Hanging-paper, mainly .
Lumber

TUnimproved

' Hosiery, paper,andflour.
,

| Mannfacture will be
paper.
! Manufacture will be

paper and wood-pulp. -

| Unimproved

|
i

' Paper, sashes and blinds,
i flour, and stoves.

|
|

Cliemical wood-pulp ..-.

i
1
|
|
i
|

|
|

Drainage
en Bl Tl
8q. miles. | Feot.
e 3,841
768 leean....
[P I 1 ¢
1,608 13
2, 650 80
2,704 | 20-30
.......... 14
2,710 | 40-43
.......... 15
1}
2,724 79
.......... 55
2,744 (d)
.......... 418
2,881 11
2,904 9
.......... Say 8
3,700 74
.......... 8
4, 476 16
.......... ed0x
8, 034 10

1, 450-1, 500

2, 000-2, 100

120

(©

800(1)

1,847
|
8801

250&.5‘
- 160()

1, 203~

Fall ent_irely uninproved. River not
aceessible by railroad.

River about 250 feet wide, with good
current and gravelly bed.

River followed by railroad. Narrow
rocky valley and very little settle-
ment. No use of power.

Production 5 tons per day,

Manufacturing carried ov by the Hud-
son River I'ulp & Paper Company.
Privilege owned by the Palmer Falls
Water Power Company. Ounly 30
feet fall actnally in use.

Privilege owned by Van Deusen and
Sherman. It isstated thata dam 6
feet high and a race three.quarters
of amile long will give 22 feet fali,

ebbly bed for dam, and abundant
uilding-reom.

Dam owned by the state. Surplus
{))OWGI‘ used by large saw-mills on
oth sides of the river.

Scarcity of water during two or three
months in the year,

Privilege owned by the Morgan Lum-
ber Company. Rocky bed and banks,
and good building-site.

Estimated production of paper, 165 tons
per week. Full power of the priv-
llege not yet developed.

Twomills saw annually about 80,000,000
feet of lumber.

From 200 to 220 fect may be regarded
as developed for nse, though not all
of this amount is actually ¢nployed.

Small pewer algo used by a grist-mill.

State feeder-lam, and pool also used
for crossing of Champlain canal.
Surplus power owned by Lemon
Thompson. About 12,000,000 feet of
lumber estimated to be sawed at mill
in 1882,

Owned by Lemon Thompson. Favor-
able for improvement.

Power owned hy John B. Newland.
Several good sites with power yet
for sale.

Xow owned by Hudson River Water
Power & Paper Company.
Newly developed. See description,
d’.l?wenty feet fall available by raising
am.

Tt is estimated that one good privilege
with 18 feet fall can be cstablished.

Power on cast side represented by
Troy Hydrvanlic Compuny. On west
side leased by heirs of G, M. Tib-
Dits, State owns dam, and only sor-
plus water can ho used.

« Based upon average flow for the 24 hours.
d Dam 16 feet high, bat hﬁad actnally in use stated to average only about 8 feet.

TOWER. (@)
Lowwater, Low water, | 2-vailable10
~an | iODthS, av-
dry year, |average year. erago y'enr.
b7.95 511.36 1 19, 31
240 300 590
2,270 3,000 5, 450
590-890 770-1, 160 1,410-2,110
270 410 890
370 460 810
100 250 510
510 570 970
1, 640 1,820 2,010
b102, 24 113, 60 5181.76
\
b Por foot fall.

¢ Amuunt uncertain,
e Total fall.

TRIBUTARIES OF THE HUDSON RIVER.

In view of the large number of tributary streams included within the Hudson River basin and having more or
less value for power, it was impracticable to attempt more than to gain a reasonably full deseription of some of
the more important of thein, and personal examinations were confined to the larger streams emptying above Troy.
_A great many streams were thus omitted which are suited to powers of moderate size, and which would in some
fnstunces doubtless support very considerable manufacturing interests. The aggregate of power in use on these
1 z}lso large, but mainly distributed among small mills, and sufficient knowledge upon that point can probably be
gained from the tables of utilized powers. ‘ '
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List of the principal tributaries of the Hudson river.

Name of stream. D;’;iéﬁgc Name of stream. D l;ﬁ.l;]a"’.‘ge
Sq. miles, 8q. miles.
Indian river .ovocveoennvnienns 124 Catskill ereek oooivniaeeiaanan. 419
Schron Tiver- o..ooicoeiiennn 556 Jansen's Kill. oo viinnuianneoon 239 .
Sacondaga FHYEr coeeviiionne. 1,028 Esopus creek ..o ciuenaaca, 438
Batten kill....... 457 Rondout ereek. .. .- 1,252
Fish creek... ... 253 Wappinger creek. ... coveacen 183
Hoosae river..... 710 Tighkill ereek «.ooveeviennannan 189
Mohoawk river ... 13,493 Murderer's creek . 165
Norman's kill......... s 161 Croton TEVer..cuveenes cenicnans 368
Kinderhook erevk .ovienecnnn . 534
THE MOHAWK RIVER. s

This important river has its sources in western New York state, near the boundary between Lewis and Oneida
counties, about 40 miles from the eastern end of lake Outario and 15 or 20 miles north of the city of Rome. It
runs southerly to that eity, and then takes a course somewhat south of east across the state, passing through the
counties of Oneida, Herkimer, Montgomery, Schenectady, and forming the boundary between those of Albany and.
Saratega, finally emptying into the Iudson a little above Troy. It has a drainage area of 3,493 square miles, o
length by actual course of from 140 to 145 miles, and receives suceessively below its source, as principal tributaries,
Origkuny, West Canada, East Canada, and Schoharie creeks, the first and last of these from the south, while the
Canada crecks come from the Adirondack mountains to the northward., From Rome to its mouth the Mokawk is
closely followed by the Krie canal and the New York Central and Hudson River railroad. The valley has thus
become a great thoroughfare between the West and the East, and in it a line of prosperous towns has sprung up,
the most important places, in order from the head, being Rome, with 12,000 inhabitants; Whitesborough, 1,400;
Utica, 34,0005 Frankfort, 1,100 ; Ilion, 3,700 ; Mohawk, 1,400 ; Herkimer, 2,400 ; Little Falls, 6,900 ; Saint Johnsville,
1,100; Fort Plain, 2,400; Canajoharie, 2,000 ; Fultonville, 900 ; Fonda, 900 ; Amsterdam, 9,500 ; Port Jackson, 700;
Scheneetady, 13,7005 Cohoes, 19,400; and Waterford, 1,800, '

The immediate valley of the Mohawk is broad and open, frequently 1 or 2 miles in width, and is made up
of level meadows from which there is a rise, usually gradual but sometimes abrupt, to the summits of high hills
which attain altitudes of several hundred feet above the stream, The valley is not, however, throughout as open
as has been deseribed; toward the mouth it beeomes at points quite contracted and the meadows disappear; at
other localities rocky bluffs now and then approach the stream on one side or the other, and at Little Falls it cats’
through a remarkable gorge, the rocky walls of which rise precipitously 500 or 600 feet, West of Rome the
water-shed between the river basin we are considering and the section draining toward lake Ontario has an
elevation above seca-level of only about 430 feet. This is said to constitute the lowest pass in the Appalachian
system of mountaing, and has been taken advantage of as a route for the Erie canal.

The highlands to the north of the river valley are suceeeded by an elevated plateau having a general slope
toward theriver, and rising here and there in summits to elevations of from 2,500 te 3,000 feet above tide. Transparent
lake, drained by the upper waters of West Canada creek, has an altitude of 2,187 feet above sea-level. The flats
which border the river have a rich alluvial soil finely suited to the raising of grass, grains, and broom:corn; the
more clevated lands are covered with a sandy and gravelly loam of fine quality, and there stock-raising and dairying
are the principal industries. To the northward, where the Mohawk basin touches upon the Adirondacks, the
primary formation is met with, and granite, gueiss, hornblende, and allied rocks prevail. These occasionally crop
out also at localities farther south, as at ¢“the Noses?”, bordering the river in Montgomery county, and at Little
Falls. At Cohoes and other points along the lower river the bed and banks are cqgmposed of Hudson River shale
and slate. In Montgomery county heavy masses of calciferous sandstone appear on the north side of the stream,
and the Black River and Trenton limestones afford valuable quarries of building-stone; In Herkimer county the
Utica slate is said to crop out on the summits of all the hills immediately north of the Mohawk.

Below Bome the fall in the river is in general small and quite uniform, being made up of long quiet reaches
separated by slight viffles. At Little Falls the uniformity is broken and the river descends in successive falls a
total of about 45 feet in 2,500, From Rome to the lower aquednet, at Crescent, a distance of 110.7 miles, there i8
a fall of 209 feet, or an average of 2.43 feet per mile. Thence to the level of slack-water above the Troy dam there
is a farther descent of 140.5 feet in 4.4 miles, but of this 104 feet is included within the magnificent improved power
at Cohoes.
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Table showing the fall in the Mohawk river.

== Elevation | | .
1 fDistancr;l of wt.:ner- “ Jl)istanca i Fall m%:‘;]?ﬂe :
Locality, rom mouth| surface | between | betwee ‘ ity Tor e $
¢ of river. [ahovo mean' points. 1)0in(;gl.l between Aunthority for elevation.
sea-level, ‘ ! ¢ poinfy, |
i
[ — i -
Qliles. Fect. | Mites. ' e | Teet, |
Tome #bove feeder-Anm oevenaan.-e P 115.1 430.5 i 50 1‘ 91 408 | Erie Canal profile.{a)
Pivor Rajle 5 | A = . ;
New York (entral and TTudson River Railrond 1121 418, 4 | $ | New York Centraland Hudson River Railroad profile.?)
crossing 4 miies cast of Rome. ! } wo | 951 148 | ‘
New York Central snd Hudson River Railroad 5.1 893.8 { : I Do.
erossing 8 wiles east of Ttica. ;} 53.5 ] 123.3 | 2,30 l
,\[uﬁt]\ of Behoharie creek oaeeecainiianiannnn. 41,6 ¢270.0 i ; - ! . o ! Do.
i 22, } & o
~New York Central and Hudson River Reilroad 1.2 215.7 | s ! i ' ‘ Da. ¢
crossing at Sclhicuectady. ‘ % 14.8 ( 5.9 4.53
Lower #ueduet «vvrnoeerireaiar ey 4.4 1615 i : The Erie Canal profile gives water-surface in canal at
N % 4.4 140.5 (d) agueduet as 187.99 feet + mean low-tide ot Albany.
Mouth of TIVEL coenraeinrriraniniinianee s 0.0 ¢12.0 ‘ Estimated elevation of slack water abeve Troy dam at
; ' | mouth of *North branch™.

@ The plane of reference for that profile is mean low-tide at Albany, which is 2,07 feet above mean sex-level,
b A large number of clovations on the lines of this railvoad were kindly supplied by Mr, Charles H. Fisher, chief engineer.
¢ Approximate.
d Fall mainly concentratod nt Cohoes.
.

Tor a large part of the year the Mohawlk is comparatively steady in flow, but at times it becomes swollen to a
violent flood, and in spring bears along heavy masses of running ice. In one freshet 20 years ago there is said
to have been a depth of 12 feet of water on the Cohoes dam. When it is considered that this was npon a roll-way
some 1,400 feet long, an idea is gained of the tremendous volume of water that must then have been pouring down
the conrse of the stream. At the lower and upper aquednets spring-freshet rises of 9 or 10 feet are not-uncommaon,
and on the rifts at the former point the river is said to have risen many years ago to a level with the canal, or
about 28% feet. Such excessive rises seem to have been aggravated by ice-gorges, which even now often form
below Scheneetady, in the vieinity of Little Falls, and very likely at other Jocalities, but which are less dangerous
than formerly, as there are more obstructions in the form of piers and dams to break up the ice. The general
clearing up of the country, the more extended cultivation of the soil, and the drainage of swamp-lands in the
vicinity of RRome, have combined to produce, in general, greater fluctuations of flow than formerly characterized
this river, Twelve hours after a rainfall in the center of the state its effect is usunally visible at Cohoes.

At a number of points the Mohawk is drawn upon, either directly by dams across its course and connecting
feeders, or indirectly by tapping its tributaries, to supply the Erie canal during the season of navigation. The
draughts thus made vary somewhat from time to time, according to the amount of traffic passing over the canal
and from other causes, but on the whole are tolerably uniform, and at several localities are quite large. How much
of the water ultimately finds its way back into the river through one channel and another it is of course impossible
to say. The extent of the demands made upon the Mohawk for canal purposes may be learned from the following
statement, the data for which ave taken from the Annual Report of the State Engineer and Surveyor for the year 1867:

Diversion of water to the Erie canal.

' Amount
Source of supply. farnighed Remarks.
porsecond. .
COubic feet,
Champlan eanal and Mohawk river at Cohoes. . .- 110 | Inaludes the amount coming down the Champlain canal, the balance being taken from- the Mohawk,
Mohawk river at Roxford Flats-. .. - 183
Schoharie eraek .................. . 113" ) Taken from the ereck near its mouth and conveyed through a short feedor
Mobawk xiver at Rocky vift ... e 177 | 4% miles below Little Falls,
Mahawk river ab Little Falls «.cveeeeeennennsnn.. 211 | Taken from the pool above the upper dam,
THon ereek. .o nees e e 13
OriSkany ereelt . .o ovmrvenvsveacns i . . Dam near mouth, with short feeder. At Solsville, near the head of fhe ereek, a diversion is made to
"""""""""""" the latter of a considerable amount of water from o series of reservoirs lying naturally within the
basin of the Chenango river. A portion of their supply passes down to Utica via the Chenango
canal, the receipt from whieh souree is stated at 15 cubic feet per second; the remainder descends
{hrough Oriskany creek and is controlled by the dam ahove mentioned.
Butt's ereek .oooiiieiiinen . e rvnrreem———as 23 | 2% milés east of Rome.
Upper Mohawk river, and r roirs i 2 Tn the upper basin of Black river is a series of large reservoirs, the stornge of which is conducted to
Libver bagin; suppl‘y reeei?gi‘u%1§§§§h° Black 218 Boonv}]l o, oh the summit level of the Black River canal, “One portion passes down that canal
‘ ) norihward toward Carthage. A sccond portion descends sputherly throngh the Black IH\:?!: camz}
to Rome, being re-enforced, 4 miles north of the city, from the Mohawk river, by means ofthe *‘ Delta,
feeder; the receipts of the Erie canal at Rome from this source ave stated at 22 cubic feet per m_acunt}d
Pho third and remaining portion of the water deseends through the channel of the Lansin Jeill an
- uppor Mobawk to Rome, increased on the way by the natural drainago to tho river, and is there
controlled by & dam and fecder, supplying thus 196 cubie feat per second to the Erie canal.

WATER-POWERS.—~Sh0rtly before reaching the Hudson river the Mohawk divides into three principal channels,
Separated by islands, and by throwing dams across the minor passages which are formed by other angﬁgmaller
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islands in the northern of the main channels, two very good water-privileges have been developed. The lowep of
these privileges is along what is known as “I(Ul“’b diteh”, or “ King's canal”. A short timber dam runs ont on
the rocky bed of the river to a small island, and beyond it is continued in a second section to the large Maver
island which divides the north and middle chaunels of the river. Water is admitted to the canal through a timbep
bulkhead about 45 feet long, and passes half a mile down the north bank of the river, supplying ou its way the
various mills whieh are bet\veen the canal and river. The fall obtained is 13 or 14 feet.

This privilege was developed some 50 years ago by Foster King, and rights have been sold off at various times

since to the mill-owners. The whole power is nominally divided into twenty equal parts. Repairs arc attended to by
an association of the manufacturers called the King’s Canal Company, and each share ig assessed for its proportion
of the resulting expenses. No system of measurement is maintained, however, to insure that each mill shall receive
the proper amount of water. For about nine months in the year there is an abundant supply, but the remainder
of the time there is more or less seareity, usnally in summer, but sometimes also in winter. The manufacturing at
this privilege comprises stove-nuts, printing paper, stocks and dies, straw-board, our, and machine work. There
are seven different mills and shops, and in 1880 an aggregate of nearly 450 horse-power of wheels was in use.

The next power, a short distance above, is owned by Messrs, Himes & Vail, who run 10 sets of machinery in the
manufacture of shirts and drawers, The privilege is o very old one, and was formerly occupied by a grist-mill and

satinet-mill. The extreme northerly chaunnel of the Mohawk is here crossed by a timber dam resting on a ledge
una running out to the high rocky bank of Mill island. Tt presents an angle up stream, has a vertieal face, and is
to be replaced by a new framed structure. Water is admitted through s wooden bulkhead and carried several
hundred feet to the mill in an open wooden flume and a cylindrical wooden trunk, the latter of 3-inch pine, 55 feet inside
diameter. The dam has a mean height of 6} feet, and rapids which extend below increase the head at the mills to
12 feet.  One wheel of 50 and one of 80 horse- -power arve employed. Himes & Vail not only have enough water
for their own use, but estimate a permanent surplus of 150 horse-power, which they wounld like to lease for
manufacturing purposes. They state that for a desirable party they will erect a suitable building, leasing the room
and power,

A short distanee above the power )nst desceribed is the third from the Hudson, formed by thie state dam in
the pool of which the Champlain eanal erosses. The dam is a fine structure of stone, represented on a local map
‘ as 1,500 feet long; it has masonry abutments and a sloping
apronof crib-work. Before this dam was huilt for canal purposes
there were wing-dams here at which power was used, and the
present privileges were received from the state in exchange for
for rights snrrendered. At the south end of the dam are the
works of the Weed & Becker Ax Mannfacturing Company, and
at the north end, a little way along on the line of the canal, is
the Munson Manunfactoring Company’s mill. This concern
makes knit underwear, running 7 sets of machinery. It obtains
10 feet fall, and uses not over 90 horse-power from 3 water-wheels
rated’in the aggregate at 125 horse-power.

Power at Cohves.—The Mohawk at this pointruns in a rocky .
trough, the bottom and sides of which are composed of Hudson
River slate and shale; the strata have.a dip to the northwest,
and in an artesian-well boring are said to have been found to
a depth of 2,300 feet. The rock contains many pot-holes, some
of great size. In preparing the foundations for one of the
Harmony mills a very large pot-hole was encountered containing
the bones of a mastodon, from which circumstance the mill eame
to be known as the Mastodou mill. The skeleton of the gigantic
animal isnow at the munseum in Albany. The river falls rapidly
past the city, descending, as nearly as can be ascertained, about
139 feet from the top of the Cohoes Company’s dam to the level

F16. 5.—View of Cohoes Company’s dam. of slack-water from the Troy dam. Incladed in this are the

“falls” proper, where the river suddenly pitches down o steep

face of rock. In low water the volume of the stream passes

around these falls, through the hydraulic canals, and there is only to be seen the dark and massive ledge, relieved
by one or two silvery streaks where a little escaping water finds its way down.

Water is taken from the river about 3,700 feet above the great falls and nearly 9,000 feet above the state dam
previously referred to. The first dam, a wooden structure, was erected in 1831, pfutlally destroyed by ice in 1830,
and repaired in the same year. A new dam, of wood, was ‘nlso built in that year, about 50 feet below the first one,
and served until 1865, when the present dam was bmlt immediately below and adjoining that of 1839, the two’

forming substantially one strueture.  The roll-way of thlb dam is 1,400 feet long, while the height averages about
Hi4 )
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10 feet. It rests throughout upon }?Ock le(}ge, and is §trong1y built of limestone masonry, having a width at base
of about 13 feet and & front slope of 2 vertical to 1 horizontal. The coping-stones are 10 feet long with the stream, '
3 feet wide, 2 feet thick, and the npper surface slopes down stream 1 vertical to 4 horizontal. The masonry of the
dam i3 well bonded by headers and stretchers. .'.L‘he coping-stones are doweled together, and long drift-bolts unite
them firmly to the body of the stone-wqu. :At cither end of the dam are masonry abutments, and a short distance
above the gate-house & pier in connection with the old dam of 1831 serves as an ice-breaker. The cost of the new
dam and its connecting work is stated to have been $180,000. :

The bulkhead is of cut stone, and is surmounted by a neat brick building containing the machinery of the
gates. Of these there are 9 connecting witl} the canal, presenting rectangular openings 8 feet by 9 feet in size and
amonnting in the aggregate to 648 square feet. These openings are covered by flat cap-stones, and separated by
piers 3 feet thick., A tenth opening admits water to a turbine wheel of 20 or 30 horse-power used in operating the
other gates. The gate-house contains also two overflow weirs of 36 feet each, discharging to the river; one opens
from above and the other from below the bulkhead. There is another waste-weir, 80 feet long, immediately below
the gate-house, opening from the canal to the river, and built of masonry. In addition to the 86 foot overfiows there
are two O-foot gate-openings toward the river—one above the bulkhead, connecting the poud and river, aud available
for drawing down the former; the other below the bulkhead, and available for drawing down the canal.

The machinery for raising and lowering the gates is very easily operated and satisfactory in working. The
turbine already spoken of is at the river end of the bulkhead, and operates three lines of shafting; one of these,
94 inches in diameter, runs in at right angles to the stream and connects with the head-gates; the other two run
in either direction parallel to the stream and connect with the waste-gates. Kach gate has attached to it two
vertical iron posts with racks., Opposite one post of each gateis a pair of beveled friction-wheels revolving in
parallel vertical planes; a third wheel, revolving in a plane at right angles to these, can by a small hand-wheel be
hronght in contaet with either accordingly as it is desired to raise or to lower the gates. The turbine is started
and sets in motion the long horizontal shaft and the odd friction-wheels; in the manner just described the motion
is now communicated to one of the adjacent frietion-wheels, which is thus made to revolve, and with it its iron
shaft, having a worm-gear; this turns a large vertical toothed wheel, on the axle of which is a smaller toothed wheel
divectly engaging the rack, which is firmly -connected with the gate. On the same axle is another toothed wheel, -
apposite to, and engaging, the other rack of the same gate. .

So far as obtaining the full benefit of the fall at Cohoes isconcerned the privilege is very thoroughly developed.
Near the dam the Cohoes Straw Board Company draws a small amount of water from the upper level under 8%
feet fall, and discharges into the river; but, so far as was ascertained, that is the only exception to the water being
nsed over and over again from different levels until finally diseharged from the low est canals into the pool above
the state dam. Nine separate canals are in use, as follows: ' '

No. 1 runs from the dam about 1 mile in a course approximately parallel to the river. Itis 50 feet wide at the
water-surface, with an average water-depth of 10 feet.(¢) With the exception of pumps for the city water-supply,
the ouly use of power on this level is by the Harmony mills, The fall to No. 2 is 18 feet.

No. 2 is about half a mile long, and is used entirely by the Harmony mills. It is 60 feet wide by 8 feet deep,
with a fall to No. 3 of 25 feet. '

No. 3 is about three-quarters of a mile long, and is used by 20 or 30 mills. It measures GO by 9 feet, and has
a fall of 22.7 feet to the level of canal No. 4. It also discharges with the same fall into canal No. 5, which is carried
1,000 feet in an underground arched way and used merely as a conduit.

Nos. 4, 5, 6, and 7 are all on the same level. No. 4 is about 1,200 feet long and 30 by 6 feet in cross-section.
No. 5, already mentioned as running underground, is 25 feet by 8 feet. No. 6 is 1,000 feet long, 20 feet wide, 8 feet
deep, with a fall of 14 feet to No. 9. No. 7 is say 800 feet long, 30 feet wide, 8 feet deep, with a fall of 19 feet to
No. 8. : : .

No. 8 is about 800 feet long, 20 by 8 feet in cross-section of water-way, and has a fall of 19 feet to the river.

No. 9 is 20 feet wide, 10 feet deep, with a fall to the river of 24 feet.

Cohoes is built upon a foundation of solid rock, through which the canals have to alarge extent been excavated;
where they do not have natural rock walls, artificial ones of stone or timber have been built.  The mills are located
in some cases upon the margin of the level from which they draw water, iu others beside the level to which they
disclmrge, receiving their supply from the higher canal through trunks or flumes. An interesting contrivance for
getting rid of ice in the upper level should be mentioned. Canal No. 1 terminates in a “dead end?” at the Harmony
nill, and ice accumnlates there in winter and is liable to cause serious trouble unless removed. To effect this a
shatt was sunk there 40 feet deep in the rock, and connected by a tinnel with the river. This tunnel is 7 feet high
at the center, 5 feet wide at the base, and descends by a grade of 1in 12; itis 375 feet long, and in its course
Dasses successively under canals Nos. 2 and 3. Through two gates, cach 5 feet square, a very heavy rush of water
can be caused from the canal down the shaft and out through the tunnel to the river, and by this means the canal
153 suceessfully and easily cleared of ice such as would be likely to cause trouble.

—

a The dimensions vary slightly along all the canals, but at the water-surface and for the water-depths are substantiolly as3;éiyveu-
. b
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The Cohoes Company, which is the proprietor of the water-privilege here described, also owns the lang
adjoining its canals, and to manufacturers gives perpetual lease of land and power, the property remaining subject
to a lien of $200 per annum per mill-power; the land may thus be regarded as given outright, and the renta) as
applying only to the power. Formerly the standard for measuring water bere was 100 square inches, which wig to.
be measured through an aperture in thin plate, 50 inches wide, 2 inches deep, and under a head of 3 feet from the
surface of the water to the center of the aperture. In 1859 a series of measurements were carefully made, using an
old canal lock, and it was found that the old standard corresponded to about 5.9 cubic feet of water per second,
Six eubic feet per second, however, wagfixed upon and accepted by the lessees as a new standard, and that amount of
water under 20 feet liead, or its equivalent, constitutes a “mill-power”. In order to determine the amount of water
used, both weir and flume measurements, in accordance with Franels’ formule, are employed. The measnrements
are not made at regular intervals, but whenever there are changes in the wheels, or oftener if for any reason it seems
desirable. The cost of water-power at Cohoes, assuming varying degrees of efficiency for the wheels, is shown in,
the following table:

' Table showing the cost of water-power at Coloes.
| t
| Eqéﬁvalff“ COH‘_& i quu}vaﬁ:lnt Coxgp-
! of 1 mill- | sponding | of 1 mill- | sponding
fﬂ‘ig‘;‘gﬁgg power cogtperef- Ig}ﬁ‘é‘:ﬁﬁ% power cu;gt};aref-
| in effeetive| fective |i in effcetive| fective
(of wheel. 0§ e Torse- || °F whesl | ™ o horsge-
!. power. power. power. poOWer,
| Per cent, ] ' Per cent.
. 60 \1 8.18 $24 45 ) 7% 10.22 $10 57
i85 888 229 ) 80 10.91 18 83
l 70 9. 54 20 96 85 11.59 17 26

NoTE.—A mill-power costs $200 pell' annum, and corresponds to 6 enbic feet per second under 20 feet head, or 13.63 theoretical horse~
power, The price stated eovers also land necessary for building-purposes.

The permanent power of the privilege not yet being fully employed, the guestion of surplus powers has not
assumed importance. ‘ ,

The growth of Cohoes has been great, and certainly warranted by the admirable advantages which it presents
for manufacturing by water-power. As shown above, the rates for permanent power are very favorable, and the
substuntial character of the hydraulic works, together with the able management under which they are conducted.,
gives assurance to mill-owners that no ordinary disaster can interfere with their receipt of a full and uniform supply
of water. The shipping facilities could searcely be surpassed. For the greater part of the year there is the best
of water communication in three directions: South, about 154 miles to New York, by way of the Hudson river from
Troy or Albany; west and north, by the Erie and Champlain canals, respectively, which pass through the city.
Railroad ¢ommunication is afforded by the lines of the New York Central and the Delaware and Fludson railroads,
reaching out in the same general directions as the water-routes, and also connecting with New England and the
coal-fields of Pennsylvania. ’

It is said that in 1830 there were not more than 150 inbabitants within the limits of the present city. An
attempt had been made at manufacturing as early as 1811 by the Cohoes Manufacturing Company, but the enterprise
failed and the property was sold to the Cohoes Company. This company was incorporated March 28, 1826, with
a capital stock of $250,000, which was increased in 1833 to $500,000. At first the company itself engaged in
manufacturing as well as in supplying power to others, but afterward restricted its duties to the latter undertaking.
In 1880 the population of the city had reached 19,416, , .

The pond above the dam extends from I to 14 mile up stream, with an average width estimated at about 1,200 feet,.
and is seldom or never drawn down more than 2 feet below the crest of the dam. The Cohoes privilege is commonly
rated at 120 feet fall, and a minimum, corresponding to that fal], of 10,000 effective horse-power. The actual fall
developed, however, as shown by the descent between the various levels, is between 103 and 104 feet. Tt is stated
by the officers of the water-pewer company that under all ordinary conditions 2,000 effective horse-power can
uniformly be relied npon with 24 feet fall. It is probable, however, that in very exceptional cirenmstances the
pewer may temporarily fall slightly below the limit mentioned. Mr. David H. Van Auken, hydraulic engineer
of the Cohoes Company, gives the lowest discharge of the Mohawk during his long experience with it at this
Tocality as from 800 to 1,000 cubic feet per second continuous flow for the 24 hours. If we assume a fall of 104 feef,
a flow of 800 cubic feet per second, and a wheel efficiency of 75 per cent., then the minimum power of the privilege
as at present improved will be represented in round numbers by 7,000 effective horse-power. In 1880 a total of
6,556 Liorse-power of wheels was returned by the census enumerators as in use from the Mohawk at Cohoes. The
company still has permanent power to lease on its lower levels, canals Nos. 7 and 8 being yet open a quarter of a
mile each for building-purposes. ‘ ‘
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Bstimate of the flow and power at Cohoes.

Flow ——
) RAINFALL ON BABIN. Effective
. Drainage |PI8CCORA L wphyonratical horse- lhorse-
Stago of river. . areq. favrixl‘!ug& power, power util-
Spring. | Summer. | Automn.| Winfer. | Vear. T ized,

Inches. | Inches. Inehes, | Inches. || Inches. § Sg.miles. | Qubicfeet. | 1 foot fall.

l 104feetfall
Minimnm JJOW.neamusrorromsresmntosesransennscnas 800+ 90, 88+|
3 > ne q 9
Tuw water, ordinarily dry yoar 0% 19 0% 9% 403 3,490 900 102.24 1 (’d” 6, 550
ter, avernge year * = ' } 1,050 110,28 | 12,400 '
Low Wiler, SVCHge FEAT . cvnnneasssanaerars - , 98 |12, J
Availablo 10 months, AVErage year.....oooeaaennen U 1,600 18L76 | 18, 900

o Tn 1880, Up to the fall of 1882 the power in use was stated to have increased by perhaps 300 horse-power.

First in importance among the Cohoes industries, and the one requiring the principal use of water-power, is
that carried on by the Harmony Mills Company, the most extensive manufacturer of prmt clothisin the United States.
This company gives employment to 3,700 hands, runs 6,200 looms
and 280,000 spindles, and produces 1 5,000 pieces, ¢ wt 45 yards
eacl, per month. In the largest mill, No. 3, are 2,650 loows

Cand 125,000 spindles. The main baoilding of this mill is 1,170
feet long, with a wing of 210 feet, is 70 feet wide and 5 stories
high. The company has a local monopoly in the manufacture of
cotton cloth., Next in importance is the manufucture of knit
goods,» which began its history in this country at Cohoes in the

ear 1832. The invention of the knitting-frame, by Timothy
l.n]ey, gave a great impulse to the business, which has since
wonderfully developed. It is stated thatin the fall of 1882 there
were 18 knitting-mills at Colioes, ranning in the aggregate not
far from 130 sets of machinery and giving employment to nearly

2,500 hands. The Cohoes Rolling Mill has extensive works, and
ather tstablisments are engaged in the manufacture of machine
work, paper boxes, straw-board, bobbins, cotton-batting, sashes,
doors, and blinds.

The Mohawl above Cohoes—The next important fall is at
Crescent, 14 or 14 mile above the Cohoes Company’s dam. The
Mohawk is there 1,100 or 1,200 feet wide, and near the head of
the rapids is crossed by the Erie canal on what is called the
“lower” aqueduct. Rocky rifts extend about half a mile along
the stream, with a fall stated to be 14 feet. The river runs
shallow down these rifts, except for a width of perhaps.150 feet , ,
near the head, where there 1‘5 a low-water depth of 5 feet. The F16. 7.—Harmony Mil), No. 3.
material of Lhe river-bed is a hard slate rock, becoming shaly
toward the foot of the shoals, The south bank is rocky and abrupt, while that on the north has a moderate slope
and is composed of earth underlaid by rock. .

A short distance below the aqueduct a rude leaky wing-dam a couple of feet high runs out obliquely into tho
stream about 260 feet, and then strikes up stream to the ﬂquedu(,t. Water is thus diverted into the race, which is
600 feet long and from 15 to 20 feet wide. It extends down the north bank of the river to a point where the available
fall ranges from 5 to 8 feet, according to the stage of water, The power is used by L. W. Mansfield for a 3run
grist-mill avd a little saw-mill.  Only a small portion of the flow of the river is commanded by the rude works, and
in a low stage enougl water is obtained for only one wheel. Mr. Mansfield owns on the north bank the whole
length of the shoals, and claims that a dam 4 feet high at their head would give 16 feet fall at o point say 300 feeb
below the present m111 Judg ging from the table of elevations which has previously been given, and from the f falls
in use at Colives and below, the fall at Crescent would appear to be naturally not more than 8 or 10 feet, or,
with a dam 4 feet high at the head of the shoals, 12 or 14 feet. Considering the width of the river, the probable
('\ptnse of improvements, and the absence of any direct railroad facilities, the power to be obtamcd seems hardly
large enongh to render the privilege an attractlve one,
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Tstimate of power at the lower aqueduct.(a)

| — S SUE—

! ' Flow .

j per second, - t1cal horse-power hl;ﬁ’geectw:’
river, B e¥is:] eoretical horse- 3 D -

] Staga of xiver. i fgg(tllwg% er utilized.

| i hours.

i

Cubie feet. | 1 joot fall. ‘ 12 feet fall. l, 14 feet fall. | 16 feet fall.

|

! Low water, dry FOear .. oeenoewmmeaaann ‘ 900 102.2¢ 1,230 1,430 1, 640
i

}

i

; ! Porhaps
Low WALer, AVerage FEAY . eeeee vaenanl 1,030 119.28 | 1,430 1,670 1,910 ¢ oo ARE

! Available 10 monihs, average year.. ... 1,600 181,76 i 2,180 2, 540 2, 010

a Awailable fall not definitely ascertained.

The lheavy ice runs which visit the Mobawk are sometimes particularly noticeable in this part of its course. In
the spring of 1882 a gorge formed at some point below Schenectady, gave way suddenly, and in three-quarters of
an hour the river rose nearly 33 feet at Crescent, sinking away afterward almost as fast. DBy this rise the bulkhead
and a part of Mansfield’s dam were destroyed.

Above the shoals at the lower agueduct there Is 3 miles of smooth water, continuing very nearly to the
privilege occupied by the West Troy water-works. The dam at that point runs out from either shore to an island
in mid-stream, and has a lift of about 5 feet without flash-boards. It was built about the year 1877, and is a log
stracture filled in with stone. The apron is most of the way 10 feet wide, but for G0 or 70 feet next the right bank
it extends in an irregular shape to an extreme distance of 75 feet down stream from the main portion of the dam, and
is covered for 20 feet with squared timber, and the rest of the way with round logs from 6 to 10 inches in diameter,
the interstices filled in with loose stone. The dam runs out from the left bank to the head of the island, and the
ather section reaches on from the foot of the island to the right bank. With 6-inch flash-boards the Lead obtained
is 8 feet. Two wheels are run, one of 40 and one of 60 horse-power, and water is pumped to a distant reservoir
for the supply of West Troy and Green Island. In'spring, and sometimes in fall, a stoppage of the wheels is forced,
even for as muach as a week at a time in some seasons, by backwater.

Between the New York Central Railroad crossing at Schenectady and the lower aqueduct there is a fall of
about 52 feet in a distance of 14.8 miles. Ascending from the water-works privilege toward Niskayuna the river
rung through meadows well cultivated and apparently 1 or 2 miles in width. The current is sluggish and the
rhannel is divided Dy islands, Not far above Nigkayuna the meadows disappear and there is & continnous shoal
tor & mile, more or less, The banks are much of the way rocky and abrupt. The bed appears to be rock, with sowme
gravel covering it. Above this shoal there is a succession of smooth reaches and riffles on to the upper aqueduet,
at Rexford Flats. The fall on all these shoals is quite uniform, and at only a moderate rate.

At Rexford Flats the Erie eanal again crosses the Mohawlk, on an aqueduct of fourteen arches, and then
descends in a short distance through two locks to a 3-mile level, which is fed from the river above. The width of
the river at the aqueduct and above ranges from 600 to 700 feet. The surrounding country is hilly, fertile, well
cultivated, and has but a moderate amount of timber. The feeder-dam is of stone with a sloping fimber apron
10 or 11 feet wide. The fall, without flash-boards, is 6 feet. The abutments are of cut-stone masonry. The feeder
is from 25 to 30 feet wide and runs dewn the left banl, striking the main canal nearly a mile below. No power
i i1 use ab this fall. ‘ :

The banks here appear to be composed of alternate layers of shale and harder slate. The river-bed is covered
with loose stone, probably underlaid by ledge. Below the aqueduet the river is perbaps 500 feet wide, and has
steep rocky banks rising Ligh and precipitous from the water on the right side, and becoming so on the left a short
distunce down stream, leaving room there for only the canal. Immediately above the agueduct a road-bridge
crosses the Mohawk. The floor planks of this bridge are 23 feet above low water,.-but years ago the river is said
to have risen almost even with them, and even now freshet-rises of 10 or 15 feet are not uncommon. ;

From this point on to Little Falls the river preserves substantially the same general features. It has buta
moderate slope, and runs usually with smooth surface, broken here and there by short rifles over gravelly shoals.
At Tribes Hill the width between banks is somewhat over 500 feet., From the stream there generally stretch ont
meadows of varying width, beyond which there is a gradual rise to the hills that inclose the valley; occasionally
the hill-slopes reach entirely to the river and the meadows disappear.

Four and a half miles below Little Falls the Mohawlk is again drawn upon- to supply the Erie canal, which it
does through o feeder 34 miles long.  The feeder-dam is of masonry, with ashlar-faced abutments riging 8 or 10 feet
above the natural crest.  'Wide meadows border the stream on both sides. The dam has a lift of 3 feet, increased
to 3 feet hy tlash-boards, and sets back the river as far as Little Falls. ‘

LPower at Little Falls.—The hills here close in, the meadows cease for a time, and the stream is confined in 8
narrow, rocky, and wonderfully picturesque little valley. Entering this pass, the New York Central railroad and o
carriage-road skirt the eft bank, while on the opposite side are crowded the Erie canal and the new West Shore

railroad. Huge ledges appear in the river bed and banks and in the valley sides. Down near the river the
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prevailing rock seetns to be a 1?in};ish granite. Pot-ho}es are to be seen in this rock far up on the river-banks, 200 feet

distant from the water, and it ?s said that they exist even on the very tops of the high hills which shut in the .
valley. The Mohawlk has a rapid descent through Little Falls, amounting to about 45 feet from the surface of the

pool above the state dam down to slack-water below th'e lower falls, a distance of from 2,500 to 2,600 feet. In this

interval it is dammed and used for power at three different points, dn aggregate of about 1,300 horse-power of

wheels being employed for manufacturing purposes. i

The first or lowest dam in order is a log structure consisting of several sections of varying height, running
in an irregnlar line from the left bank across and down stream to the opposite bank. At the left or north end is &
pulkhead of rubble masonry 33 feet long, 74 feet wide, and 12 feet high above the tops of the gate-openings, which
are arched. The admission of water is controlled by seven wooden gates operated by levers. A canal runs from
the bulkhead 450 or 500 feet to a mill, and is inclosed in part by a natural ledge and in part by an artificial wall of
dry stone. The privilege on this bank inclndes half the flow of the river and is divided into two equal shares. One
of these is owned by Judge A. Loomis, of Little IFalls, and is unoceupied. It would furnish a good power most of
the year, presents a favorable building-site, and is for sale orrent. The other share is owned by E. B. Waite & Co.,
who have a mill for the manufacture of manila paper, with a capacity of 2§ tons per day. They obtain 11 feet fall,
and estimate that they actually use about 125 horse-power. During the dry autumn of 1882 they were short of water
more or less of the time at night.

That half of the privilege on the south side of the river is owned by the J. J. Gilbert estate. The Little Falls
Starch Works, also operated under the old firm name of J. J. Gilbert, use 8 feet fall and two wheels——one of 20 and
one of 30 horse-power. They employ 14 haids, and manufacture about 3,000 pounds of starch daily. One hundred
and twenty horse-power is leased to the Parker Electric Manufacturing Company. Below this fall the river hecomes
comparatively sluggish, and spring high water sets back so as to stop the mills for a day or two at the privilege just
described. A more serious difficnlty encountered is from ice. Gorges form in the river a short distance below,
throw the water back, and in some seasons cause a stoppage of the mills for two or three weeks. Many years ago
they were even forced to shut down all of one winter.

At the site of the second or middle dam the river-bed is a mass of ledge rock worn full of pot-holes. The dam
itself is a rough log structure running across in & very irregular line, projecting well up stream, and with a long
wing extending down from ‘the bulkhead on the north side, and forming for some distanee the river support and
overflow for the race. The main canal and the principal nse of power are on that side, but a short race leads also
down the south bank. The power on this latter side is owned by Judge Loomis and rented or leased to the present
user. There are two falls, of 12 and 7 feet, respectively, at which a total of about 80 horse-power is used by
William Kingston in a small last-factory, and a larger miil for the manufacture of straw wrapping-paper with a
capacity ot 1 ton per day.

At the north end of the dam water is admitted to the race through a wooden bulkhead, and is earried 800 or
900 feet down the river-bank, supplying, under falls ranging from 11 to 20 feet: Trask Brothers’ ax factory, using
100 horse-power; the Henry Cheney Hammer Company’s works, having 2 wheels of an aggregate of 110 horse-
power, thongh the entire amount is not used; the mills of the Saxony Knitting Company and Messrs. Ablett,
McKinnon, & Co., the former running 6 and the latter 2 sets of machinery on knit underwear; 3 saw-mills, a H-run
flouring-mill, and one or two other small concerns. Perhaps midway along the race there is a plot belonging to
the estate of the late A. T. Stewart, of New York, and occupied by extensive stone mills formerly used in woolen
manufacturing, but now vacant. Immediately below is an unoceupied site owned by Victor Adams. Owing tothe
fact that part of the water from the upper fall is discharged into the river below the middle dam, the privilege just
described has a less supply than either the one above or the one below, but for the greater part of the year there is
enough for the works now in operation. '

The third or upper dam is a low afi’air, from 2 to 4 feet high, built of logs, rnde and leaky ; it extends from either
shore to an island, and has a slight curve up stream. On the north bank the only use of power is by the Little
Falls Knitting Mill Company, running 9 sets of machinery in the manufacture of knit underwear. Water is brought
several hundred feet from the dam through what was either the old Erie canal or a feeder to it. The mill obtains
b} feet fall and has two 25 horse-power wheels, The supply of water is short in summer, and steam is used all the
time for auxiliary power. On the south side of the river the pool above the dam is drawn upon not only by an
hydranlie race, but also by a feeder to the Erie canal. Water is admitted to this feeder through an opening of 23
feet in the clear, between walls of cut-stone masonry. The draught for canal purposes is tolerably uniform through
the boating season, but naturally varies somewhat with the volume of business. .

The entrance to -the hydraulic race is through an arched bulkhead of heavy masonry. The main portion of
this is 75 feet long, 11 feet wide, and rises 74 feet above the top of the arch. Water enters through 7 gates and
Dasses perhaps 200 feet to the upper mill. This is the Little Falls cotton mill, running B,750 spindles and 122
looms in the manufacture of prints; 7 feet fall is obtained, and power taken from one wheel of about 75 horse-power.
There is at times a slight scarcity of water, though it is thought there would be plenty with a tight dam. After

leaving the cotton-mill the water passes_ down through a race, over two successive falls, and supplies power first to
1012 w »—vor, 16——24 ‘ o
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Teddys machine-shop and the works of the Little Falls Wool Extract Company, and secondly to the Warrior
Mower Company’s factory and an establishment for the manufacture of condcnsul milk; the mlddle fall is from ¢
to 8 feet and the lower from 11 to 12 feet.

The Mohawk above Little Falls,—Above the section already considered the Mohawk is 4 sluo"gmh &.tleam y having
a fall of only 68 feet in the 373 wiles below Rome,(a) and flowing through a wide open valley, rich aguculturall\
and devoted to the raising of potatoes, wheat, corn, hops, and other products. The first dam above Little Fallg i iR
at Rome, where an important draught is xuade by the state for feeding the 56-mile level of the Frie canal, T,
accomplish this there is a low curving dam of cut-stone masonry which diverts water through a feeder. The rivey
is in that vieinity about 120 feet wide, with gravelly bed and low banks. A short distance above Rome there ig
an old log dam forming a pond of a few acres from which water is pumped to a distributing rescrvoir for the supply
of the city; the fall at the dam is made use of to furnish power for pumping, and two wheels, of about 100 horse.
power each are run under ahead of 10 or 12 feet. No information was gained of any important power, either
improved or unimproved, on the river above this point, and its ouly use seems to be by a few small ﬂouriug- and
saw-mills. Some wastage is said to be received from the Black River canal, but the latter serves mainly as a feeder
to the Erie, which it joins at Rome. The Erie also receives a considerable amount of water from large reservoirs
in the Black River basin, which is diverted to the upper Mohawk, through the Lansing kill, some 23 miles by river
above the Rome feeder-dam. From a distance of a few miles above Rome the country on to the head-waters ig
described as rough and hilly.

Drainage areas of the Mohawk river. (D)

Sq. miles.
At Rome. .... e Meewateaemes ammmen e mad A et annsee esse tan s an e, bamreb e e L eme e ceemeeanaan . 184
7 5 T g 524
At Little TPalla. oo oo v e e i et e e e e e e e saeaes 1,27
Below the month 0f SCHONATIO GTEEK .. «ovn cenr cneeeeseacan seanerannsssammn aommcase seoa canan .- 3,128
At the mouth of the Mohawk river .. ... .cuiin cmi et i aneciainmecmres nesadams cmcesnme cnnnamaes 3,493

TRIBUTARIES OF THE MOHAWE RIVER.

Schoharie oreck.—This stream rises in the southern part of Greene county at a distance of 10 miles westerly
from the Hudson river.. Itruns northwesterly 16 or 18 miles by general course, and then northerly about 50 miles to
the Mobawk, which it joins at Fort Hunter. The drainage basin includes 308 square miles at Gilboa, 684 at Central
Bridge, above the Cobleskill, and 947 square miles at the month. Within this area are comprised the greater part of
Schoharie county, and portions of the counties of Greene, Albany, Delaware, Otsego, Montgomery, and Schenectady,
The Delaware and Hudson Canal Company’s railroad runs from Albany at right angles to the direction of the stream,
and crosses at Central Bridge, but otherwise the immediate valley is not accessible by railroad except at the extreme
head-waters. The upper course of Schoharie creek drains the western and northern slopes of a portion of the
Catskill mountain range, some of the higher points of which rise to altitudes above tide of 3,000 feet and over.
From the head-waters to the central part of Schoharie county the surrounding country is rough and brolken, with
steep slopes; farther north the bills are more rounded and are arable to the very summits. When this section.of
gountry was first settled agriculture was mainly confined to the river-flats, the Lills being reserved for woodland;
but, it having been discovered that the hills are covered with as fertile a soil as is found in the valleys, they were
speedily stripped of the greater part of their timber, which is now confined to limited patches. = In the central and
southern parts of Schobarie county, and on to the upper waters, the prevailing soil is a elayey and sandy leam
containing considerable lime, while farther north there is less sand.

At the Delaware and Hudson Rajlroad crossing at Central Bridge the water-surface of the creek is 560 (c) feet
above mean sea-level; immediately below the state dam, near the mouth, the corresponding elevation is 274 (d)
feet, indicating a fall of 286 feet in the intervening 19 miles, or an average of about 15 feet per mile.

So far as was learned concerning the principal portion of its course, that below Schobarie village, the creek
- has but little value for water-power, although it can and does sustain some small grist- and saw-mills. It is
bordered by alluvial flats subject to overflow, accomplishes its descent chiefly in riffles and shoals without abrupt
falls, runs very low in the dry season, and is subject to heavy freshets and ice-runs. Just above the mouth the
state draws upon the stream to feed the Erie canal, the estimated supply from this source being about 113 cubic
feet per second;(e) when visited November 15, 1882, the pool had thus been drawn down 18 inches below the
erest of the feeder-dam, and even'the small mills within a few miles above complain of a scarcity of water in the
dry season. The unusually low volume to which the stream sinks ean probably be explained by the cleared
and cultivated condition of much of the country drained, the steep slopes in the upper basin, the absence ofany

U .

a ¥From the crest of the Rome feeder-dam to the crest of the L1ttle TFalls feeder-dam.

b Natural drainage areas, not including the district made artificially tributary from the Bla(,k River basin.
e 550 feet - tide-water at Albany (mean-tide == 4.84 feet - mean sea-level).

d From Eric Canal profile.

e See dnnual Report of the State Engineer, 1880, page 38,
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gustaining ponds or reservqirs wo'rth mentioning, and the fact that, in Schoharie county at least, much of the
gurface is underlaid by cavernous limestone rocks through which there is a loss by percolation. On the oceurrence
of heavy storms-there is a rapid rise followed by a speedy fall, very high water lasting but two or three days in
the lower course. At Mill Point, 3 or 4 miles from the mouth, arise of 4 feet in 6 honrs is said to have been observed,
The €0mMMON freshet-rise in that vieinity is not, however, over 6 or 7 feet. _

In ascending the stream the first dam encountered is a couple of thousand fect above the mouth, and is owned
by the state. It is about 540 feetlong and has a lift of 6 feet, There is a flat slope each way from the crest, that on
t}‘xe down-stream side being 26 feet long and serving as an-apron. The dam is of heavy timber, but is evidently old,
and is considerably battered. Ior 120 feet next the west bank the apron is prolonged 15 feet still farther from fhe
erest than above mentioned. The abutments are of masonry, and for some distance up stream and down, the river
is walled with stone to aheight of 8 or 9 feet above the crest of the dam. The stream-Dbed is here covered with loose
rock, bowlders, and gravel, a-qd a little way above, at the West Shore Railroad crossing, an excavation for the
easterly pier of the bridge showed the same material to the depth reached, 7 feet. From the pool above the dam,
water is admitted through a gate-way 17 leet wide to the feeder canal, which then runs easterly about 3,000 feet in
a straight line to the main trunk of the Erie canal. The latter crosses Schoharie creek a few hundred feet below
the feeder-dam on a stone aqueduct of 14 arches.

No water-power is employed at the feeder-dam, and the first use of the stream for that purpose is at Auriesville,
perhaps a mile or more above. The mill is isolated, the surrounding distriet being rather sparsely settled by a
farming class. The stream is here flanked by broad meadows of the greatest fertility. These are covered with a black
alluvial soil, preserving the same character to a depth of 5 or 6 feet. IFor forty years these flats have Dbeen
cultivated in broom-corn, oats, Indian eorn, and barley withount once being artificially enriched, yet they continue to
vield splendid crops. On the uplands grass and all kinds of grain are raised. A considerable amount of timber
is still standing in the adjacent country, embracing pine, oak, hemlock, with some maple and hickory.

At Auriegville the immediate valley is in the neighborhood of half a mile wide aund is succeeded by a rise to
rather low hills, The stream-bed is covered with loose rocks forming rifts; the fall on these is said to be slight, but

“they oceur at intervals all the way from the state dam as far at least as Mill Point. For the mill-privilege alow line
of rocks across the stream makes a shatlow pool, from which, through a rude bulkhead with paddle-gates worked by
iron rods and 'levers, water enters a small race and runs perhaps a quarter of a mile aeross the flats to the mill which
is at the foot of the bordering hills. The mill is owned by Peter Veeder, has 3 saws and 3 runs of stone, power being
taken from a 5-foot Lessner turbine, on which the head is 7 feet in a favorable stage of the stream. The water is
returned to the creek through a tail-race of about the same length asthe head-race. For two months in the year the
supply of water obtained is insufficient for running the mill. On the other hand, freshet backwater also hinders.
The stream usually floods the meadows during the spring rise to a depth of a foot or two, now and then entering
the mill. In Oectober, 1869, it rose high in the mill, and must have run 7 or 8 feet deep over the meadows. Ice
generally collects below at the state dam, and a few years ago a gorge formed there which stopped Veeder’s mill
by backwater for ten days. Ice also runs out on to the flats and leaves considerable deposits of gravel.

At Mill Point, 8 or 4 miles above the mouth of the creek, James J. Faulkner has a 4-run grist-mill, a small saw-
mill, and a broom-handle factory, at which not less than 200,000 feet of lumber is stated to be annually worked up.
Seven water-wheels are run, old-style iron turbines, estimated at about 140 horse-power total capacity. The entire
fall on the privilege is 17 feet, but of this 3 feet is taken up in the races. The stream makes along bend here, across
the base of which wateris conveyed to the mills in a head-race say 60 rods, and discharged through a tail-race 8
rods in length, while. the intervening distance Ly river is estimated at abont a mile. At the site of the dam the
bed is covered with gravel and bowlders; a steep clay bluff rises on one side, and on the other there is a more
gradual ascent to g flat. The dam runs diagonally up stream, and in a very low stage of water serves to divert most
of the low into the race. It is a timber stracture part of the way across, filled in with stone and planked, and
has stood for about twenty years. On one bank, the left, it abuts against a wall of dry bowlders, but toward the
other bank the timber portion ceases and is succeeded by a low line of stones loosely piled up. The pondageis
insignificant. In ordinary ye‘ars the supply of water obtained answers the demands of the mills, but it is so held
back in mill-ponds above as to come down irregularly, and in a very low stage it is thought that the entire volume
of the stream would not run all the wheels. A rough estimate of the available power shows the following result:

L]

Estimate of power at Mill Point.

HRAINFALL ON BABIN. Flow per g Bffective

Stag Drainage | S€60n%, ) ‘ horse-
tage of river, aren, ftlvemgﬂ Theoretical horse-power. power util-
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At this locality the creek-bed is variously composed of clay, loose rock, and ledge rock. The common freshet.
Tise is not more than 6 or 7 feet, and is said not to overflow the flats except when ice-gorges form. Asg far ag
Lsperance, 10 miles above, the stream is described as uniformly rapid, though without heavy ‘falls, and abovg
that point as flat. In the distance named it is bordered by bluffs, opposite to which are bottoms of from 50 to 10¢
acres, and its course is very winding; then there are bottoms on both sides up to Schoharie. In the vieinity of
Mill Point the bluffs are of blue clay, but at other points slate rock. Schoharie village is the most important poing
directly on the stream, and has a population of 1,200. The creek has there an average width of about 250 feet,
alluvial banks, and a somewhat gravelly bed; in summer it runs shallow and with scarcely any current, but after

" a long-continued rain it becomes swollen to a ﬁerce torrent and overflows far and wide the adjacent low lands.

East Canada creek.—This creek has its source among the mountains in the southwest part of Hamilton county
within a few miles of Piseco lake. Tt flows southerly and joins the Mohawk 6% miles below Little Talls, in its
conrse passing across a corner of Fulton county, and then forming the boundary between that county and a

part of Montgomery on the east and Herkimer on the west. The drainage basin contains an area of 299 square
miles, and the stream has a length of about 26 miles by general course. When visited in the middle of November,
1882, after a season of unusual drought, Bast Canada creek was carrying an important volume of water. It must
be a valuable feeder of the Mohawk, and would make a fine water-power stream, the principal trouble being
that at numerous points where there is a large fall the ground is not well suited to building on account of the
steep banks and narrow valley. The land immediately adjoining the lower course is timbered with small hemlock
and other trees, but the surrounding country has been pretty thoroughly cleared. The latter is quite broken
for the first 3 or 4 miles north of the Mohawk, but then becomes more regular though still rolling. The fall in the
creek is rapid, and from Dolgeville, 64 miles above the mouth, to Little Falls, the descent is said to have been
shown by a railroad survey to be about 500 feet.

The stream is not employed for logging, although timber is eut near the head- waters and floated down the
Sacondaga, Spruce is the main variety now left; the hemlock has been chiefly ent away, but there is still
abundance of hard wood. The water of the creek is largely derived from springs, is soft and very pure, never,
leaving any film or sediment in boilers. Numerous lakes are drained, of which the Tast Canada group, several in
number, was mentioned as presenting good opportunities for storage. This group is distant 15 or 20 miles by road
from Dolgeville. It is claimed that by raising the outlet to the lower lake the surfaces of all, which are connected
upon nearly or quite the same level, could be raised several feet. The ontlet of Feris’ lake joins the main creek a
short distance above Dolgeville, and it was stated that this lake could also be used as a reservoir, and if desirable
ratsed 20 feet, overflowing only poor land. The lake is described as a mile or more long and of good width. The
flow of the creek is tolerably well sustained in the dry season, but is becoming less so every year on account of
the cutting away of timber. The fall is so rapid that freshets do not attain great height and soon run out. There
is a run of ice in spring, but no damage is reported as resulting from that cause.

At the mouth the creek is ahout 200 feet wide between banks, but in a low stage the actual w1dth of water-way
is less. The lower course for say 3 miles from the Mohawk is through a narrow, rocky, and wooded valley, and
contains a number of abrupt falls. One mile above the mouth the creek is said to descend 180 feet in three-quarters
of a mile.(e¢) Between the mouth and Ingham’s Mills was noticed a paper-mill recently built and not yet in
operation. Tt is located at what are known as the “Beardsley” falls, where the stream pitches down over a series
of Jedges formed like a flight of steps. A wooden flume carries water to the mill and gives a head, measured to
the surface of the pool below the falls, of about 25 feet. There arve other falls unoceupied just below.

Three miles or thereabout from the mouth the valley becomes anore open, the hills receding, and there are
some farms; the banks are of moderate height, the bed consists of gravel or low ledges, and the fall is rapid but
not 80 abrupt as below. This seetion conld undoubtedly be used to good advantage-for power, «

At Ingham’s Mills, between 34 and 4 miles from the mouth, there are a 2-run grist-mill, a small saw- -mill, & cldel
mill, and a cheese-box factory. The water-privilege is 1mproved by means of a log dam said to be a hundred years old,
and a race some 60 rods long, and has about 10 feet fall. The mills can run at full capacity nine months in the year.

A quarter of a mile below Dolgeville there is a fine fall of 50 or 60 feet in a short distance, the theoretical
power of which, assuming the entire fall as available, may be estimated as below:

L’stzmate of power at the falls one- -quarter of a mile below Dolgeville.

LRAINFALL ON BASIN,

[Roughly approximate; no data for accurate deter- . Eggg‘v“%ar
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- a See page 346, Historical and Statistical QGazetieer of New York, 1860.
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At Dolgeville is the most important use of power on Hast Canada creek., TFrom moderate beginnings the
works have grown until they have now become quite extensive, giving employment to about 300 hands and earried
on in two fine mills. The property is owned by Mr. Alfred Dolge, who manufactures felt, piano and organ
sounding-boards, and has also a gristmill. The felt-mill is a fine structure of stoue, 260 feet long by 75 wide,
while the sounding-boards are made in a wooden factory 200 by 40 feet in size. There are two log dams here, but only
the upper one is used. A flume from 350 to 400 feet long carrvies water to the mills, where the extreme fall obtained
i 20 feet. The estimated capacity of the wheels is a total of 290 horse- power. In the stone mill there is a 120
liprse-power iron turbine, but the other wheels are wooden and of old patterns. The stone mill is also to have an
engine of the same capacity as the wheel. ' The stream can be depended upon here for the entire amount of power
necded in ordinary years, except during say July and August, and Mr. Dolge estimates that with 20 feet fall 100
effective horse-power can always be realized. Dolgeville is 64 miles from the mouth of the creek, and is without
vailroad connections. A line has been surveyed, however, to run from Little Falls through Dolgeville, Devereaux,
and on to Piseco lake.

West Canada creek—Rising near the center of Hamilton county, between 45 and 50 miles north of the Mohawk,
and 13 wiles to the north of Piseco lake, this stream flows in a southwesterly direction from 38 to 40 miles by
general course, and then on the eastern edge of the town of Trenton, Oneida county, turns and runs sontheasterly
and then southerly through' a farther distance of 20 miles, emptying at the v1ll(Lge of Herkimer. The source is
iu an elevated region whence also flow the Cedar and Indian rivers to the upper Hudson, and the Black river to
lake Ontario. Its water-shed includes an avea of 548 square miles, within which are many lakes, Transparent luke,
the largest, being represented on French’s map as about 4 miles long and a third of a mile wide. TFor about 15
miles from the mouth to Poland the Herkimer, Newport, and Poland railroad follows the immediate valley, The
stream is also approached at Trenton by the Utica and Black River railroad, hut the greater part of its course,is
not directly accessible by rail. The largest villages on the stream are Herkimer, at the mouth, 2,400 inhabitants,
and Newport, 11 miles above, with 700.

There are no data at hand from which to give frequent elevations along the course of the stream. According
to Colvin's Survey of the Adirondack Eegion, Transparent lake, which is not, however, the most distant source of the
stream, is 2,187 feet above the sea. The track of the New York Central railroad at its crossing near the mouth is
403 feet above the same datum-plane, indicating an intervening fall in the water-surface of approximately 1,800
feet. So far as could be judged from a hasty examination, that portion of the stream below Prospect, in which the
drainage area increases from 358 square miles to 548 at the mouth, is inferior to the lower portion of Bast Cunada
creek in value for power, except perbaps as regards the volume of flow. Below Treuton Falls the valley of West
Canada creek is more open than the lower valley of the other stream, but the fall is described as being only moderate
in amount. From Prospect down to the foot of the Trenton falls the descent is very great, but it takes place in a
narrow chasm varying:from 50 or 60 to mueh beyond 100 feet in depth, and frequently so contracted and rugged
that improvement of the fall by ordinary methods would be impracticable. There are no artificial reservoirs, and
the dry-season flow appears rather less well sustained than that of East Canada creek. Ieavy runs of ice oceur,
and there are violent spring freshets, during whieh the flats near the mouth are snbmerged.

The first power in use, ascending the stream, is encountered at Herkimer, and is improved by a timber dam
resting on gravel and rock. Several years ago one-guarter of the dam became undermined by overflowing water
andtwas carriew away. Water passes to the mills through a race 2 miles long, broadening out in one part to a lake

half a mile long and a quarter of a mile wide. In the lower part this race is from 30 to 35 feet wide and 5feet deep.
The tail-race from the lower mills is at least half a mile in length. The water is used in two falls of 21 and about
14 feet, respectively. The upper fall, of 21 feet, is occupied by the Herkimer Paper Company, manufacturer of news
and colored papers, producing 5 tons per day. About 150 horse-power is in use.  The lower fall is nominally divided
into square feet nnder 14 feet head, but the head actually obtained is said to range ordinarily from 13 down as low
as to 10 feet, Power is used by a saw-mill, 2 sash-, door-, and blind-shops, a 4-run grist-mill, a plaster-mill, a knit-
#0ods mill, and a furniture factory. There is in some vems more or less scarcity of water for one or two months in
summer; slight trouble is also experienced from backwater, and in some winters the mills are shut down several
flays by anchor-ice.

From Herkimer to Trenton Falls, some 20 miles above, the stream is described as in general wide, and running
over g gravelly bed with rifts but no heavy falls, In this interval there are said to be no powers of consequence
in use, except at Middleville and Newport, at the former of which places there are a grist-mill and a tannery.

At Trenton Falls the stream passes through a wonderful gorge in the hills, pitches abraptly down in a series
of falls, and gives rise to the charming scenery for which the loeality is famons. A considerable portion of the
fall might doubtless be turned to avail for power, but the present owner of the property adjoining the prinecipal
falls is not in favor of any such encroachment upon the natural beauties of the place, and it would indeed seem
like a4 desecration to supplant the charms of this favored spot by the homely surroundings of an ordinary
manufacturing village.

The lowest available privilege is at the foot of the series of falls, and is oceupied hy William A. \IOngn for
a 8-run grist-mill, It is improved by a timber dam 212 feet long and. 9 feet high, built in 1869 or 1870. A guddeu
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fall of 5 feet immediately below increases the head at the mill to 14 feet. There is always a wastage on the dam,
and when visited, in a very low stage of the stream, there was 6 inches o_f water on the crest, the mill not running
at the time.  Five feet is the extreme freshet-rise seen on the dam during a number of years. Two years before it
was rebuilt the original log dam was carried out at each end. The pondage obtained here is very small, e is
thoroughly broken up in coming down through the gorge above, and goes over clear of the dam; some roots of trees
are Brought down at times, however, and threaten the structure. FEreight rates are complained of as high at this
point, and are said to be as much to Utica by railroad as by team, In the fall of 1882 they were stated to be 123
eents per 100 pounds for ordinary freight between here and Utica, a distance of 16 miles, and for car-load
coal, and similar articles, 7 cents per 100 pounds. »

The descent at Trenton Falls is commeonly spoken of as 200 feet in half a mile, but exact figures as to itg true
amount could not be secured. Mr, Moore, owner of the land adjacent to the falls on each side of the stream, gives
the fall at four of the principal pitches, in order ascending the stream, as follows: Sherman fall, 24 feet; High
fall, 105 feet; Mill-dam fall, 14 feet; Suydam fall, 12 feet.

The sides of the chasm through which the stream runs here are steep, almost vertical, walls of Trenton limestone,
Opposite the Mill-damn fall the banks are lower than elsewhere, and by sinking a wheel-pit and tammeling for the
tail-race from the bottom, this tall could be comibined with the High fall and a very large head obtained. At the
top of the banks the ground is sufficiently level for the location of mills,

8 of grain,

Fstimate of power at Trenton Falls. (a)

; e e e

=

! RAINFALL ON BABLX, (b) ' TIEORETICAL HORSR-POWER,
[ e Flow per - " — -
’ Stage of river | ! }7 Drainage| 00000 12 oot | 4 vt 24 ot | | 200 foct,
. | { - ) Ay t 4 Teet, I
& . Sum. | An- | i ared. forthe | 1foot | Suy- | Mill- | Shep 105 feet, [ 165 feet, | assumed
SpHng | er. | tmn, |Winter.| Tear. 24 hours.] full amn | dam | man | e | totalof | toial ag
. ;. | F g ' fall, | fall. | gy | falllfowrfafls.| Trenton
H ! i | v i : Falls,
e : i S U
| ; i i i
! Tnches. | Inches. | Inches. ( Inches. || Inches. | 8q. miles. |Oubioeet, : ! ! : ' r
Low water, dry Jear ce.veee.aunen.. | 80 9,09 10 | 130 ) 220 ! 950 § 1,410 | 1,80
Low water, aVETrage Yenr ceveee..-. 4 13 10 8 40 360 100 11,86 140 | 160 | 270 1,180 | 1,760 2,27
Acvailable 10 months, average yoar. . 150 | 17.04 200 i 240 E 410 1,790 } 2,640 3,410
i !

& Probably not 21l available in any case, and the fotal fall uncertain, though commonly stated at 200 feet. B
b Roughly approximate; no data for accurate determination, Observations for ten yoars at South Trenton give an annual rainfall of 54 inches, nearly 18 inches
in excess of the amount as shown at Fairfield academy, 14 miles to the southenst and 350 foet higher than South Trenton, by records for 17 years,

The gorge continues from the lower mill-privilege, already_described, about 2% miles np to the Prospect
privilege, Immediately above the property owned by Mr. Moore the land for half a mile up stream is owned by
Mr. William Perkins. In this distance the cut made by the st¥eam is about 60 feet deep, with steep sides, increasing
in height as the lower limit of the property is approached; for a mile above this section the depth is said to average
frowm 60 to 80 feet. The banks either rise’ directly to level land or consist of two or three shelves where quarried
out. The stone is claimed to answer finely for building-purposes; it also takes a hdndsome finish and is suited to
monumental work, Itis largely quarried for these purposes and for making lime, and is obtained in blocks varying
in thickness from 2 feet downward. There are twelve or fourteen thick layers, and thinner ones Leneath, Ahout
30 feet of fall has recently been sold by Mr. Perkins, and will be used for power on the right bank.

At Prospect, 3 miles by direct road from Trenton, there is a splendid privilege having 4 natural fall of about
22 feet, which could be purchased at a reasonable price. The stream descends in a beautiful sheet over a smooth,
massive barrier of rock, at the summit of which a low timber dam extends about a third of the way across from the
right bank. Its greatest height is not over 24 feet, and it runs out on the rock. The banks are level and perfectly
adapted to building. The half of the privilege on the left bank is owned by the firm of Hinckléy & Blue, having
extensive wills farther up stream, and is unoccupied. That on the opposite side is occupied by Henry Hogedorn
for a grist-mill, and by Lewis G. Griffith for a tannery, Water is received through a race cut in the solid rock, not
over 75 or 100 feet long, and is used under an effective head of 18 feet. The grist-mill has 3 runs of stone and 3
wheels, each of 30 horse-power, and the tannery has one 26 horse-power wheel. There is always a wastage of
surplus water on the dam, )

Estimate of power available at Prospect,
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wo miles above Prospect, Messrs. Hinckley & Blue have what are known as the ¢ gang wills”. They are
Targe mills having two gm)g:-saws of 20 SAWS each andlother machiner_\'-. Some 20 miles above are Hinckley’s
npper mills. Measured by direct Icourse the sf;ream has its source about 38 miles above Prospect. Tle valley is
deseribed as comparatively open for several miles up, after which the mountains are encountered and the slopes
pecome in places very precipitous. For 26 miles above Prospect the adjoining country along the creek is cleaved
and settled, but from there up is thickly wooded. ,

Sauquoit and Oriskany creeks,—Sauquoit creek rises in the town of Paris, in the southeastern part of Oneida
county, aud runs northerly to the Mohawlk, emptying a couple of miles above Utica. It is30miles loug by general
coursie, and drains 62 square miles. Near the mouth, at the Whitesboro’ bridge, it is in summer about 80.feet
wide, shallow, with & brisk current, and has low banks. It is without artificial storage reservoirs, and is very
“flashy”? and fluctnating in flow, The first use of power met in ascending the stream is at the extensive New
York cotton-mills, about 2 miles from the mouth. There are three wills, or groups of mills, located at two distinet
privileges. At the lower privilege, Mill No. 1 has a breast-wheel, 20 feet fall, and say 150 horse-power; Mill No, 2
has a breast-wheel, 30 feet fall, and 350 horse-power. At the upper privilege Mill No. 3 has 30 feet fall aud from
300 to 350 horse-power. Itis stated that the three mills can ron at full capacity by water-power for three or four
months in the year, but for the remainder of the time get culy about one-third capacity from that source, and are
obliged to rely upon steam. Manufacturing is carried on at half a dozen or more localities above on the creek, the
prineipal productions being cotton, woolen, knit and silk goods, forks, and scythes. There were also, in 1880,

" several unoccupied privileges, of which there were mentioned in particular the old Brownell privilege, at the village
of Sauquoit, factory burned; the Farmer’s factory privilege, factory burned; and a privilege between Chadwick
and Clayville. .

Oriskany creek has its source in the town of Madison and county of the same name, whence it iows northerly
till it reaches the Mobawlk, 6 miles northwesterly from Utica. Its drainage area is 135 square miles. At the
village of Oriskany, ashort distance above the mouth, the state has a dam a few feet high and from 200 to 250 feet
long, for diverting water to the supply of the Erie canal. While eanal navigation lasts, usually from May to
December, most of the water flowing down is thus used, and the mills just below have either to shut down or to run
by steam. These mills have a private dam across the stream a short distance below the state dam, and receive
their water through a long canal. The Oriskany grist-mill gets 80 horse-power with 10 or 11 feet fall. The
Waterbury factory has 14 feet fall, and obtaing 100 horse-power, except during the period of navigation, when
steam is largely relied upon. Above the pool of the state dam there-is another dam with 9 feet of fall not in use;
the privilege was formerly utilized, and there yet stand the ruins of a brick factory which burned. Farther up
stream are powers employed by grist-mills, one or two cotton factories, and the Kirkland Iron Works. The bed
and banks of the stream are said to be generally of gravel. The flow is comparatively steady, there is no trouble
from ice, and near the mouth the ordinary freshet-rise is reported as not over 4 feet.

THE HOOSAC (&) RIVER.

This stream, one of the largest tributaries of the Hudson, and, excepting perhaps the Mohawk, the most important
in point of manufacturing, takes its source among the mountains in northern Berkshire county, Massachusetts, It
first runs northwesterly, passing across the extreme southwestern corner of Vermont and into Rensselaer county,
New York. Reaching the northern boundary of that county it turns and pursues an indirect westerly course,
joining the Hudson opposite Stillwater. Its basin has an area of 710 square miles, and the river itself has a length
by general course, below the junction of the North and South branches at North Adaws, of about 40 miles. The
prineipal affinents received are the Little Floosac river, Walloomsae river, and Tomhannock creek. As well in New
York state as at the head-waters in Massachusetts, the conntry drained is to a great extent rugged and mountainous,
the summits of the Taghkanick and Petersburg ranges attaining elevations of from 1,000 to 2,000 feet above tide.(D)
These mountains are described as having rocky precipitous slopes, and as being partially covered at the top with
timber, though displaying many bare masses of rock. The Taghkanick range is mainly composed of slate, quartz,
sandstone, and limestone; while the Petersburg mountains are made up of graywacke slates and limestone. The
soil on the mountains is poor, but of fair quality on the less elevated lands and in the valleys, and in the vieinity of
Schaghticoke are fine corn-lands. Wheat, oats, potatoes, and flax are also raised in ditferent sections, and grazing
und dairying are extensively conducted.

The immediate valley of the lower Hoosac lies in a moderately hilly, open country, which is good farming land
even to the tops of the hills and is well cultivated. In the vicinity of Hoosae Falls the surrounding country grows
more hilly, and at Pownal, and above to the souree, the valley is inclosed by high, steep, and rocky slopes, well
covered with a young growth of timber. From Hoosac Falls up to North Adams, directly adjacent to the stream
are fertile nieadows, and the banks are rather low. Above Pownal these meadows do not often appear to exceed
lulf a mile in width between the hills, and they were judged to be generally narrower than that. They render
necessary low dams, long races, and in some cases low diles to prevent overflow; even then the meadows are at
EnmS submerged,

a Also often written Hoosick. .
b Historical and Statistical Gazelleer of New York. a7
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The Hoosae has a large fall, bub clevations which should show the true amount could not be obtained, exeet
for one or two very limited sections. A large share of the fall has already been improved, and splendid mills anq
factories are seattered all along the river’s course. On the upper waters, in Massachusetts, the main brauches of
manufacturing arve in prints, cotton-warps, ginghams, and woolen goods. The productions by water-power along
the river also include some other varieties of cotton goods than those above mentioned, as well as twines, knit goadg
paper, mowing- and reaping-machines, axes, powder, and flonr; some of the works, notably those at Hoosac Fulls:
being of nnusually large size. Notwithstanding the number of mills already erected, there is some available fall still
undeveloped between Williamstown and Hoosae Falls, while at Schaghticoke, but a few miles from the mouth, far
the greatest concentrated power on the entire river remains only slightly improved. The Troy and Boston, and
the Boston, Hoosae Tunnel, and Western railroads both follow the course of the river closely from Schaghticoke
village to North Adams, and are intersected at several points by north-and-south lines.

During the summer of 1880, which was a year of very small rainfall in this seetion, the flow of the Hoosac at
Schaghticoke was carefully observed under the direction of Mr. Leonard M. Wright, civil engineer, of Troy, who
has kindly furnished the results of his examinations. In the latter part of May he computed the flow by tziking
a cross-section and the velogity of the current, and thus found the volume to be 455 cubic feet per second ag
what was termed the “ordinary stage” of river. The result was closely verified by a weir measurement on the
Schaghticoke Powder Company’s upper dam. From May 29 to July 31 the depth on the crest of this dam at ¢
a. m., 12 m., and 6 p. m. was recorded daily. The approximate discharge as thus indicated, for the entire period of
nine weeks, appears to have been an average of between 350 and 400 cubic feet per second, and the minumum for any
one day (average of the 24 hours) about 185 cubic feet per second. . This result is at variance with the minimum flow
differently estimated by Mr. Wright by computing the amount of water nsed in the water-wheels at this dam, and
by which method he makes the minimum flow about 300 cubic feet per second. Tlhe drainage area above
Sehaghticoke being 625 square miles, 2 disecharge of 185 cubic feet corresponds to about 0.30 cubic foot per second
per square wile. The river is subject to heavy ice runs, and is considered to rise and fall quickly after storms.
There is but a moderate amount, of storage in reservoirs, and that is at the extreme head-waters. The pondage by
the dams along the stream is not usually large, and the steep impervious slopes which characterize mueh of the
drainage basin favor the rapid carrying off of storm-waters, from which causes it wonld he reasonable to expect
considerable fluctuations between low and high water.

In ascending the river, water-privileges are met as follows:

LPower at Schaghticoke—The village of Sehaghticoke, sometimes called Hart's Falls, has a population of 1,300, is
the site of several important manufacturing concerns, and by the large unimproved water-power which it possesses
offers facilities for 4 mueh farther increase in such industries. It has good railroad connections in all direetions, is
distant about u dozen miles from Troy, and half that number from Mechanicsville, on the Hudson, where, as wa
have seen, & fine power has receutly been developed for the manutactuve of paper aud pulp. At this locality the
banks of the Hoosac are high and rocky, and the bed is composed of slate ledges dipping to the castward af a
large angle. The width varies, but at the road bridge is about, 350 feet between banks. Beginning at the Cable
Flax Mills’ upper privilege five distinet fulls may be recognized directly in the village, three of them more or less
used for power at present, and two entirely unocenpied. The total descent on the five falls is about 974 feet. The
mills ave all on the right bank, on which side the villagé is mainly situated, and toward which the natoral tendency
of the current carries the major portion of the fow, -

The upper privilege is improved by a timber dam extending clear across the river, and embraces a fall of 8
feet. Power isused by Wiley & Button, manufacturers of straw wrapping-paper, and by the Cable Flax Mills
Company in its No. 3 will. This company manufactures twines, yarns, shoe-threads, and similar goods, and uses
here @ single wheel of 60 horse-power. The paper-mill wheels are of old style and their power was not accurafely
known, At the time Mr. Wright, acting for the owner of the large water-power at Schaghticoke, measured the
How of the stream he also prepared a statement showing the gross or theoretical horse-power that had been sold
from each fall. From this it appears that, in the summer of 1880, 121 gross hérse-power bad been disposed of to
manunfacturers at the upper fall. Wiley & Button say that there is sometimes a lack of water for their wheels.
Two or three winters ago the stream froze very thick and they were short of power for two months.

The second fall is 74 feet, and is partially impreved by a log dam running from the right bank about half-way
across to an islamd, The power here is used by the Cable Flax Mills Company, which has 250 horse-power of
wheels, but is short of water for running at full eapacity about four yionths in the year. The privileges here
described suceeed one another closely, the descent of the stream being very rapid.

The third to be noticed has a total fall of 243 feet, included in which is a sudden piteh of 12 or 15 feet over &
slate ledge. Just above this pitch are the partial remains of an old dam by which the privilege was formerly
improved. There were mills at each end of the dam, but they were burned and only a few ruins are left. The site
is a fine one, but is reported to have been held at a very high price, which has prevented its development.

The fourth power is the last one in order that is in use on the stream, and includes a fall of 343 feet. Ttis oceupied
ou the right bauk by the Schaghticoke Woolen Mill, manufacturing fancy cassimeves and worsteds and having 12

sets of machinery. The head actually used here is 30 feet, under which is run one wheel of 170 horse-power.
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There is always enough water, and for ten months in the year a waste day and night over the dam. The latter is
a log structure, extending from the right or north bank diagonally up stream, and decreasing in height from
ahont O feet till, as the river-bed rises sufficiently, it runs out on the rocks at the foot of an island. The entire
river is not controlled; but, the island stretching up stream and the main chanuel setting toward the dam, the
larger share of the water is dlv erted to the mill, which is located direetly opposite the dam. The main building is
of brick, 180 by 84 feet in plan, 4 stories high, thh a large wing of 160 by 50 feet. Lmployment is given to 220
hauds. Immediately below the woolen-mill is a 3-run grist-mill, receiving water from above the same dam throu gh
a distinet flume, and using the full fall of 34 feet.

The fifth and last of this series of falls includes 23 feet and is entirely undeveloped. It extends from the woolen
mill privilege in heavy rapids down to what is known as the “hig eddy”, at no great distance below.

The power available at these falls may be estimated as follows:

Bstimate of power at Schaghficoke vil lage.

RAINFALL ON BABIN. Tlow THEOUETICAL HORSE-POWER,
. Drainago persecond, ‘
Stage of river. 8 J An | Win. ares, f:,l: (3(%"(;' ‘34 1 foot | Ufm)cr Se(‘ond] Third | I‘uutth% Tifth | Total
Spring ner. | tamm. | ter, | LT hours. fall, | [ fall | fall | fall
‘ gt | g \ 8 fect, ,5 Teet. 1‘”4iicnt l:}»j’eieet"]ﬁ Teet. [97) feot.,
i : N

Ins. Ins. | Ins l Ins. Ins, Sq.';nilca.g Cubic feet. | { | : i
Low water, AUy Fear ...ccuveeececnn-. b ‘\ [ 200 22.72 E 180 ‘ 170 ! 560 | T8O | 520 2,210
Low water, avorage year ... o ! 12 04 7 || a8 625 250 | 28.40 | 230 j 200 . 700 | 080 650 | 2,770
Available 10 months, average year. . ! s ﬂ 360 40,90 r 330 ‘ 310 : 1,000 i 1,410 940 2,000

Nore.—The effective horse-power utilized can not he stated here with accuracy, but in the fall of 1882 there appeared to be in use an aggregate of about
$00 horse.power of wheels,

Passing below the “big eddy” the river enters a narrow gorge, and for half or three-qnarters of a mile runs
with rapid descent between high and abrapt rocky banks. The bed is also rocky. Tor much of this distance the
banks are too steep for the convenient location of mills, but the stream makes some very sinuous curves, and where
it approaches the Boston, Hoosac Tunnel, and Western railroad there is an extensive open site having a gentle
slope. A little way above this point an attempt was made years ago to utilize power for milling., A brush dam

was built, and a race run diagonally across a bend behind a rocky bluff. The dam was carried away, but the canal
remains, and an opportunity is presented for developing a good power, though the location has the disadvantage of
being much below the grade of the railroad and away frowm the village, there being no settlement in the immediate
vieinity. At the entrance to the old race the river-bed is of rock; the banks are of the same character and high on
each side. The race itself is about 25 feet wide, excavated through rock part of the way, and is rather shallow, the
bank on one side frequently being but 2 or 3 feet high; it is perhaps 600 or 00 feet long. From the bed of the
race, between the old bulkhead walls at its terminus, down to the low-water surface of the river, 100 feet or so distant,
the fall is 21 feet, which would be increased 2 or 3 feet from the water-surface in the race. The power corresponding
to this fall may be judged by comparison with the estimate above, the volume of the river being practically the same
as at Schaghticoke. Below the gorge the river finally issnes among wide meadows, and thence to tlie mouth has
but Yittle fall.

. Asnearly as counld he ascertained, the privileges here deseribed werc owned substantially as follows in November,
1882: Passing up through the gorge below the village, the estate of George M. Tibbits, («) of Troy, includes all the
land on the left bank (left descending) for 1 mile, move or less, nearly up to the woolen-mili fall.  On the opposite
bank John Downs, of Schaghticoke, owns up to the point where Betsy A. Hart’s interest (I) begins.  Above these
Praprietors Betsy A, Hart owns continuously on both banks up to the head of the falls, excepting certain limited
powers disposed of to the different manufacturers.

The river above Schaghticoke—A short distance up from the village the Schaghticoke Powder (Jompany has
quite extensive works on the south bank of the stream, and owns a.total of 20 feet full in two privileges. The dams
are both timber structures, and rest on the solid rock which still constitutes the river-bed. The lower dam is 176
feet long, and varies in height from 18 inches to 10 feet, according to the profile of the vock on which it is built.
A glazing-liouse aud two packing-louses are supplied from this privilege, about £0 horsepower being in use.
Water is carried from the dam a total distance of 790 feet, in a trunk which decreases from 44 to 3 feet in diameter,
giving a head ranging from 6% to 12 feet.

The upper dam has a roll-way 244 feet long, with a quite uniform height of nbout 63 feet, The wheels on this
privilege run under 8 feet head and furnish in the aggregate 158 horse-power. Water is conveyed from the
dam 950 feet, part of the way in an open flume 6 feet square, and the remaining distance in un underground trunk
ranging in diameter from 4 to 8 feet. Power is furnished to two wheel mills, a pulverizing-nill, a press-mill, and a
cormingmi]l. '

a Represented in Troy by Benjamin Hall, esq.

b Ropresented in Troy by William H. Doughty, esq. a7
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The pow der-mill dam sets the river back from half a mile to a mile, sueceeding whieh is the power atf Vale ¥y
Talls. The dam at that point is built of squared timbers, the face having a small batter. It is 12 or 13 feet high,
with top rafters 24 feet long, and is pinned to the bed-rock; it was built in 1881 to replace an old structure, and coxt
about $4,500. The head obtained at the mills is 15 or 16 feet. On the north side the power is owned and utilized
by the Valley Falls Paper Manufacturing Company, manufacturer of straw wrapping-paper. On the south side
power is used by the Valley Falls Knitting Mills, Harrington & Crapo’s 5-run custom and merchant mill, and James
Thompson & Co.s mill for the manufacture of linen twines and yarns, cotton mosquito-netting, and buckram. The
last-mentioned eoncern has 15 fu,t fall, 300 horse-power of wheels, and is unsually short of water about one month
in the year. »

Slack-water extends 1 or 2 miles above Valley Falls, and thence to Johusonville there are oceasional riffies,
but it is not considered that there is sufficient fall to constitute another privilege of any im portance.

The next power is principally owned by the Johnsonville Ax Company, that concern being responsible for five.
sixths of the repairs on the dam. Theremaining share is in some dispute, but 1,000-spindle power is certainly reserved
to J. H. Aiken, who runs a small grist-mill and cider-mill. The Johnsonville company is a large manufacturer of
axes; of which itsturns out from 10,000 to 12,000 dozens per year, and of various other tools such as hatchets and adzes,
the prodnetion of which is about the same in number as of axes. This company has 4 water-wheels running under
a bead of 8 feet, and besides its tool-works carries on a small grist-mill. The dam is a log structure 450 feet long
and ranging from 8 to 8 feet in height. It rests onrock throughout, was built some twenty-five years ago, and was
largely repaired about 1880 or 1881. Although it forms a pond nearly a mile long, this is insufficient fully to store
the night-water, even in the very lowest stage of river. In the dry season the ax factory is occasionally a little
short of water, and in winter there is sometimes a short stoppage on account of anchor-ice. The extreme freshet-
depth on the dam is stated to be probably not over 3 or 4 feet.

Ascending the stream toward Eagle Bridge the course is found to lie through meadows, and there is a fair
current, but ouly moderate tall. The valley is open, with long, partially-wooded side slopes. At Eagle Bridge
the main river is 130 feet wide, and a short distance above the crossing displays rock in one bank, while below are
short rapids over a gravelly bed ; the left bank is well suited to canal and buildings. The Owl kill comes in at
Eagle Bridge, and in the lower part of the village of Hoosac Falls the main river is joined from the east by the
‘Walloomsac, an important tributary and presenting near its mouth a fine unoccupied site, formerly utilized by a
mill, whiel was burned.

The next improved power to be noticed on the Hoosae river is at Hoosac Falls, and is utilized by the very
extensive works of the W. A, Woods Mowing & Reaping Machine Company. The mannfacturing works, exclusive
of the lumber-yard, occupy a wedge-shaped plot 6f ground three-quarters of a mile long, and a guarter of a mile -
wide at the base. The company employs 1,600 hands, and in 1881 turned out 46,000 machines. The river here
descends over massive rock ledges, and at the top of the falls there is a low horseshoe-dam, part log and part
framed. One water-wheel is unsed, rated at 300 horse-power, and ron under a fall of 19 feet. There is at times a
shortage of water in summer and steam has to be nsed. Trounble is also \oxnetlmts experienced in winter; the pond
above the dam is shallow, and in extremely cold seasons freezes almost solid.

The next poweris at North Pownal, Vermont, and is utilized by the fine mill of the North Pownal Manufacturing
Cowpany, ruuning 50,000 spindles and 400 looms on print-cloths. The dam is a Jog affair, said to be a hundred years
old; it measures 140 feet in length, and 22 feet in height from the foundation, Water is carried 125 feet to the mill
through two 8-foot trunks, and used under a head of 17 feet. There are three water-wheels, each of 165 horse-
power; ouly two are ordinarily used, the third being reserved for high water, when the head is reduced. Ifor
about nine months in the year these wheels can berun at full eapacity, and in November, 1882, were being run at
a‘u(mt one-half capaeity, the stream heing at that time very low. In September of the same year 2 new bulkhead

‘as heing put in at the dam, when a sudden and violent freshet destroyed the temporary works and c'm‘led away
d() feet nt the mill, .

From Hoosae Falls to JLownal, and above to Wlllmnstown, an entire distance of about 15 miles, the fall of the
stream does not appear to be fully taken up,and there is thought to be some further opportunity for manufactaring.
The stream is in this seetion generally bordered by meadows, and is a succession of pools or stretches of smooth
water sepavated by ritfles over gravel shoals.

Above North Pownal the fivst use of power is by the Hoosae Valley Kuitting Company, at Sonth Pownal. QOne
wheel, of probably 50 or 60 horse-power, is run under a fall of 9 feet. Two thousand spindles are operated in the
munnfucture of hosiery, shirts, and drawers.

At Williastown, 1 \Lxs&;{mhu%m&, the Hoosae is from 90 to 100 feet wide, and is ntilized by the Williamstown
Manufacturing Company, ruuning 17,000 spindles and 378 looms on print-cloths. This company has 14 feet fall
and 472 horse- power of wheels, whl(,h, as was stated, it had been able to run continuously from December, 1881,
to Jlll), 1852, The dam is in two sections, running to an island, and is in part {ramed and in part built of logs.
Water is conveyed to the mill in a race several hundred feet long. The mill-ponds on this portion of the stream
are usnally small; that at Williamstown, the mill superintendent stated, conld probably be drawn down by the

wheels in three hom‘s if not bupphed from the stream.
378
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The next manufacturing village is Blackinton, where the South Blackinton Woolen Company uses 12 feet of fall
and runs 18 sets of machinery on fancy cassimeres. The company has one 54- and one 60-inch American turbine,.
which can be run at full power about three months in the year. The dam is a log and stone crib-work built on a
rock foundation. Both head- and tail-race are long, and the former troubles seriously at times in winter by freezing
solid. Much difficulty is also experienced with anchor-ice. ' o

The Greylock Mills are next in order, with 6,800 spindles and 300 looms for the manufacture of fine ginghans,
The dam is of stone in cement, 210 feet long. A 5-foot Swain and a 4-foot Hunt wheel are run under a fall of 17
or 18 feet. The supply of water is suffieient for full power about half of the year, but the remainder of the time
steam is used as auxiliary. -

The last power on the main river is at the village of Braytonville, in the town of North Adams, and is occupied
by the North Adams Manufacturing Company, ranning 12 sets of cards on fancy cassimeres. The dam is about 190-
feet long and 12 feet high. Here, as has been noticed farther down its course, the stream is bordered by meadows
and long races are necessary. At this privilege the head-race is from three-eighths of a mile to a half-nile long and
the tail-race is about a quarter of a mile long, A fall of 20 feet and 125 horse-power are in use. This amiount of
power is stated to be obtained about eight months in the year, but at times in the dry season the amount falls as
low as 40 or 50 horse-power for several days in succession.

Summary of the principal water-privileges on the Hoosac river below North Adams (in order passing down stream).

Horge.
Tocality. Firm. Manufactare. Fall. | Bper Oig temarks.
. use.
' Fest.
Braytonville o cooeeniianeant North - Adams Manufacturing | Fancy cassimeres........... 20 125 | 12 gets of cards, Can run full capacity by
Company. . water-power eight months in the year.
Groyloek cvrvemecma e e Greyloel Mills.ocoeeiiaanicaniens, Tine gloghams...vveveenen.. 17418 225 | 200 looms; G,E00 spindles. Use steamas anx-
iliary power half the year,
Blackinton .cooeeeieveaeenaa, South Blrckinton Woolen Com- | Fancy cassimeres....---.... 12 180 | 18 mets of eards. Runs at {full capacity by
pany. water-power three months in the year.
Williamstown . ccvavesnnnaas Williamstown  Manunfacturing | Print-cloths «eocceeeearaaan, 14 472 | 17,000 gpindles; 378looms, Pond alonewonld
Company. carry mill not over three hours. Uses
. steam a large part of the year.
South Pownal ..eovnuvnennen, Hoosac Valley Knitting Com- | Hosiery, shirts, and drawers. 9 5060  { Btuna 2,000 spindlea.
pany. ‘
North Pownal..ceeveuneanne North TPowonl Manunfacturing | Print-cloths ceeeavreeceecnn. 17 330 | Extra wheel of 165 horse-power is used in
. Company. high water. Company runs 50,000 spindles
. and 400 looms,
Hoogae Fallg vorennsenivnnnes W. A, Woods Mowing & Reap- | Mowers, reapers, ete.c...... 19 300 | Veryextensive works. Employal,600 hands,
’ ing Machine Company. . and turned out 46,000 machines in 1881,
Johnsonville cuceernannnian.. Johngonville Ax Company........ Axes, hatchets, adzes, and Manufactures 10,000~12,000 dozen axes per
. other tools; also' runs year, and an equal number of other tools.
. a small grist-mill. 8 200+
DO veneereracnnnrnnneas JH, ATKOD tenreaeanenarecnannes Rups a small grist-mill and Owns 1,000 spindle-powor.
- cider-mili.
Valley Falls.eeensvunvnnees Valley Falls Paper Manufrctur- | Straw wrapping-paper......
ing Company.
O ey Fa Loitti ilge...... i PWEAT wevueanmanns a1
0 anh..y Falls Koitting Mills Knit underwear Permanent power thoroughly utilized, and
B +o.] Harrington & Crapo .ooovveeevnnn Operate & 5-run custom and 15-16 540 mills short of water in the dry season
merchant mill from a fow days to o month or more.
Do veeae James Thompson & CO cuvvnreuers Linen twines and yarns,
cotton mosguito-netting,
and buckram,
Schaghticoke Powder Company ..| Powder .o ccceuveniasrnnnin 8§ 168
...... [ RN R (S T 6512 50
-| Wiley & Button .| 8traw wrapping-paper...... :
Cable Flax AMills Company Twines, yarns, shoe.threas, } 8
ete, ' ,
""" G0 eceeniiini e L it lid 000 Large proportign of powernobntilized, Seg
Tnoceupled..ccvrereamcerseeannralareesranmsacsees cenns 243 I description of powers at Schaghticoke and
Schaghticoke Woolen Mill........| Faney cassimeres........... } 0.4 below.
D, BWATE coeeenvirnaesmnnne vnnnnas ‘3-run grist-mill weoeeeeenan. J
Tnoceupicd. - ooveiece i rirmeenears]opmameiveararamnasiassesunuone
...... (A P LE CTTERTT L ICL PR .

At North Adams the main Hoosae divides into the North and South branches; each of these supports a large
amount of manufacturing, and will be separately described. | ’ '

The North branch at North Adams runs with rapid descent through a narrow and rugged valley. Its bed is of
solid rock or is covered with gravel and bowlders, and it seldom exceeds 50 or 60 feet in width where running freely.
On neither branch of the Hoosac are the dams an important feature, they being generally of moderate length and
height, built variously as stone or timber structures. Aside from that contained in a small reservoir in the upper
waters, the amount of water ponded is small, and it was stated that on the North branch probably vo mill could
be run more than $ hours on its pondage alone. The chief dependence of {the stream in the dry season is on the
Clarksburg reservoir some 23 miles above Nerth Adams. It now flows 44 acres, and can be drawn down about
8 feet from full-water line. It is controlled by an association of the mill-owners, and for four weels will keep up-
the supply needed at Briggs’ mill, the uppermost in the village, It is practicable to enlarge this reservoir gm 156
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Laeres, with opportunity to draw it down 22 feet from full-water line, which would insure to Briggs’ mill 80 Lorge.
power, on o fall of about 27 feet, for 100 days in the dry season. Tt is said that there are also other places on thg
upper waters of this branch where small veservoirs of from 25 to 50 acres could be constructed.

Trom the Clarksburg reservoir down *o the crest of Briggs’ dam there is stated to be 100 feet or more of fa]]
more or less completely taken np in several nnimportant grist- and saw-mill powers, Thence to the mouth of thi;
branel the privileges are, in order, as given below. The figures for fall are kindly furnished by Mr. Briggs, and
were determined by careful leveling; in some cases there is a slight variation from figures given by the different mil
_superintendents, but it is not important, and is very likely acecounted for by the use of flash-boards.

Water-privileges on the North branch of the Hoosac river, in North Adams (in order passing down stream).

Horse- .
Firm. Manufacture. Fall. power of Remarks.
wheels,
Ft, in. ~ .
Priggs Brothers .. . ccoorriiiirriiiaanenianna s Fancy cassimeres........... 27 4 125 | 8 sets of machinery; 140 hands. Produetion 30,000
k8 month, Can run at full capacity by water-ﬁowcg'a;l‘}:\?tﬁg
months in_the year. Under ordinary citcumstances the
ower would not fall below one-half ca{mcity. even inavery
ow stage; bub on account of tho small pondage here, and
the holding back of water at uncertain times by the mills
above, the flow is very irregulor, and the power somotimes
runs as low as 15 or 20 borso-power.
Privilege owned by Gallup & Houghton ......... Tnimproved -ceacsecevaceres 40 Ock|vevevnomanns
- Gallup & Houghton (Beavermill).....coocaaaont. Print-clotha -covorennannnn.s 25 8 206 | 152 hands; 10,000 spindles; 232 looms.
(Hlen Woolen Company «ocvveceenns Fancy cagsimeres - 4 2 97 | 100 hands; 8 sets of machinery.
Arnold Print Works (Eclipse mill) Printa .ovivcciiiniananerens 36 4 300 | 16¢hands; 800 looma; 12,000 spindles. Have also a 300 horse-
Power engine. Canrun by water-power alone four months
. n the year,
DO eemammvvessraurnsrsanmananennansensoroas] UNUBBA cnrevvnneernonncnnn, 20 0 feewvonineons
TFrecman Manufacturing Company ve.evieanenaot Printing-works. 17 60
“Freeman Man_ufuctnring Company (Bagle mill) .| Print-cloths .ocuceeaenoon... 25 5 27 Steam nsed for auxiliary power from three to nine months
Treeman Manufacturing Company {Estes mill)..|...... [ 1 S, 15 5 60 in the year, according to the mill. At the three mills there
Freeman Manufucturing Company (Stone mill)..|...... A0 cveeraeranrnaaeinaen 13 9 g5 |) orerun, inthe aggregate, 17,000 spindles and 205 looms,
JR.L.Jones leases privilege from Arnold Print ; Satinet warps and cotton | 95 55 | Runs 1,100 spindles. Considers steam principal power,
Works. towaelings.

The South branch runs with less rapid fall and through a more open valley than the North branch, and between
North and South Adams is bordered Dy extensive meadows. It is supplied in the dry season from what is known
as the Cheshire reservoir, lying in the town of that name. This is estimated to contain from 600 to 700 acres, and can
be drawn down 7 or 8 feet from full-water line. 1t fills regularly in the spring, and is drawn upon for from five to
eight months, The reservoir is controlled by an association of the mill-owners. The flowage could not be increased,
it is said, without a large expense in raising the Pittsfield and North Adams railroad track, which is close at hand.
The manufacturing on this branch is mainly at South Adams, and some data concerning the various privileges in
use will be found in the accompanying table. Alove Adams’ mill, the uppermost mentioned, there is reported to
be a tannery, in Cheshire, but probably no other powers are in use, at least none of importance. At South Adams
-all the principal millg rely upon steam more or less of the year for auxiliary power.

Principal water-privileges on the South branch of the Hoosac river (in order passing down stream).

+
. Horso- i
Firm, AManufacture. Fall. power of ' Remarks.
i . wheels. |
South Adems and vieinity. . Feei. I
J S AGRMS -t e i e e iaeees Cotton goods - veveneeaanaan. 16 110 ' Owna 32 feet of fall, hut uses only 16. Runs 5,000 gpindles.
H S MANATD ceveeeeevmerneaeen e senoem e eeeee e 00 wraemmmemesiesreeenes 1 75-80 | 5,200 spindles. A .
B, F. Phillips & Son . ccvreniiimainnnnviaaniaas, TFanoy cassimeres and ladies’ | 13 92 | 7 sets of machinery. Can run at full eapacity by water-power
dress goods. i uob over eight months in the year.
Adama Brothers & €0 . .eevvivemmiinn i inniann. Cotton warps .coanevaannnn., 16 80 | 8,600 spindles.
Renfrew Manufacturing Company.....coceveeailocanes [0 13 © 70 | 8,196 spindles.
Plunkett & Wheeler. .o.oviaeeencinvnninvenna - Cotton warps ........ SRR 19-20 125 +| 3,500 spindles,
. \ . M ’ i : Y 3 ds of paper per day and
L. L. Brown Paper Company..ou.vveeeeveeneon. First-class ledger popers.... 11} 100 Tﬁg%&}%%ﬁfé) Itgdgﬁggﬁsi%) (I)Jlixlxlxds. titheplower mill
1 USSR O A0 cearrreeeie e 11413 144 ihoro are two wheels supplied from the same lovel, under
- 11 and 13 feet fall, respectively.
‘Renfrow Manufaetnring Company ..ol cniniic i e iaaaanann i P :
W.C. Plunkett & Son8. .o oovviinnniiin e Cotlon warps «ovaveeovnann. 15 130=| 2,500 spindles.
- e . 15 145 | 4,320 spindles. @
) N 631123 1:1 111 SN 18 200 | Can run wheels at full capacity not over two months in the
. year. Splendid mill, with 1,000 looms and 16,878 spindles.
DO e e e e Cotton warps .oovoenvaenn. B3 40-50 | 1,200 spindles. '
North ddams.
MD & A W HOQES « e caian i cecimrnecanneanas J.run grist-mill ... . 10 60
-Johnson Munufacturing Company | Ginghams ... .uiiiemnnnna, 16 185 | 300 Jooms; 9,000 epindles.
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13
FISH CREEIL.

. The principal source of this stream is in Saratoga lake, whence it flows with an indirect easterly conrse, abong
84 miles in length, to the Hudson river, which it joins at Schuylerville. Through Kayaderosseras creek, the clief”
tributary of the lake, the drainage area of the main stream is extended over the whole of central Saratoga conuty,
and at the junction with the Hudson includes 253 square miles. Though often described as of larger dimensions,
Saratoga lake is represented on French’s map of New York state as 1§ mile wide in the broadest part, and as
having 4 length of 41 miles in the main portion, increased by a narrow arm to about 63 miles; the area thus covered
is 5.6 square miles, The country about the lake is flat or gently rolling, and toward the outlet is Iow and marshy,
The uppermost dam on the outlet is at Grangerville, distant 44 or 5 miles from the extreme terminus of the lake,
and so far removed from the latter that it is said to have no influence, of importance at least, upon the storage.
The lake rises in spring, and then gradually falls, through the natural drainage of the outlet, and at times there is.
searcely any water running in Fish creek. The fall is slight in the latter till it reaches Vietory Mills, a mile aund
a lalf or more from the mouth, but below that point there is quite a rapid descent, which is pretty thoroughly
utilized for power, In this part of its course the banks are much of the way bold and steep, and both they and
the bed are composed of slate and shale dipping to the sontheast. In its lower course the creek averages from 60
to 75 feet in width, It carries some anchor-ice in winter, but seldom freezes over. The lake kolds back freshet
water, so that little inconvenience is occasioned from that source, but some trouble is at times suffered at the lowest
privilege from backwater, due to freshets in the Hudson. In April, 1869, there is said to Lave been an unusually
heavy freshet both in Fish ereek and in the Hudson, the former rising above its banks at Schuylerville and well
up into some of the mills.

The first privilege above the mouth is at the village of Schuylerville, and is owned by Messrs, D. A. Bullard
& Sons, with the exception of a small power belonging to Craw & Dennis, utilized in a foundery and machine-shop.
The dam is of stone in cement, from 180 to 140 feet long, with a vertical face from 7 to 9 feet high, the back slope-
being planked over; it rests upon rock, and presents an angle up stream. The race is open for 25 feet, and then
passes underground the rest of the way to the mills, The fall obtained ranges, according to position on the race, from
14t0 18 or 20 feet. The principal use of power is by the Messrs. Bullard in the manufacture of writing- and printing-
papers and card-board, their production amounting to 4 tons per day. Besides the works already noticed there are
also operated on this privilege a 5-run grist-mill and a small sash and blind shop. Altogether about 370 horse-power
of wheels 18 in use. TFor one or two months in the year there is a scarcity of water, but the paper-mill has steam
for auxiliary power, and has never been forced to shut down from low water for more than a few hours at a time.

Close by, the Bullards own a privilege on the Champlain canal, utilized by a saw-mill, and which is of interest -
as having once been owned, and the saw-mill run, by General Schuyler, whose former residence is yet standing on
the opposite bank of the creek.

Below the paper-mill tail-race there is a fall of about 3 feet to the Champlain canal aqueduct, which will be
made available at the mill by dredging the channel. There is also said to be a further fall, in an ordinary stage,
of some 4 feet down to the mouth of the creek. ,

Above the Bullard privilege the greater part of the land along the ereek and all the utilized powers are owned
by the Saratoga Victory Manufacturing Company. This company has two mills—the Horicon 1mill, at Sehnylerville,
with 10,060 spindles and 264 looms, and the Victory mill, about a mile above, with 29,000 spindles and 611 looms.
The maunufacture comprises silesias, cambrics, bleached goods, and wigans, and amounts to about 6,000,000 yurds
per year. Steam is used for auxiliary power, there being a greater or less shortage of water during three or four
months of the year, and at times it is said that there is hardly enough water for turning the shafting in the mills. The
Horicon privilege immediately succeeds that owned by the Bullards, and includes 24 feet fall, The dam is o straight
timber structure resting upon and abutting against solid rock. It is 19 feet high, the face nearly vertical. The
race leads underground perhaps 300 feet to the mill, where power is taken from a 160 horqse-110\vcfr wheel.

At Vietory Mills the dam is also of timber, rests upon a ledge, and is about 140 feet long and § feet high.
Water is conveyed in a race 500 feet, more or less, and operates an 800 horse-power Holyoke wheel, running under
a head of 40 feet. Only about 600 horse-power, however, is actnally in use. The wheel-pit is sunk 30 feet into
solid rock. The tail-race extends thence 170 feet through a tunnel 13 feet wide and 7 feet high, and then 500 or
(00 feet farther in an open channel, R '

Above Vietory Mills the stream is quite flat, with no dam escept at Grangerville, where about 14 feet fall is
owned by the Victory company and utilized by a saw- and grist-mill. Both above and below Grangerville there
ure oceasional rifts where the water is shallow; and in order to drain as thoroughly as possible the pools or deep

stretehes above them, the Victory company has run canals around the rifts, and by means of head-gates controls
the flow. A

. . THE BATTEN KILL. (@)

"This is one of the best mill-streams tributary to the Hudson. Its sources are in the southwestern part of
Vermont, in the towns of Pera, Dorset, and Winhall, Bennington county. At first the stream runs southwesterly,.

a Kill (Duteh kil) is the equivalent for “river” or “styeam”. . ]
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but it then strikes more to the wcthqrd, and with a very irregular course crosses Washmnton county, New York,
entering the Hudson a mile above Schuylerville, It has a length from source to mouth, by general comrse, Of
about 45 wiles, and a drainage basin of 457 square miles. This basin lies on the Webtern slopes of the Greey
mountains, and in Washington county is crossed by three minor ranges running northeast and southwest—the
Cossaynna range, the most westerly, passing through the towns of Baston, Greenwich, and Argyle; while to the
east are met, successively, continuations of the Petersburg mountaing and Taghkanick range, of Rensselaer
county. These ranges have steep slopes, are composed of slate rock, which frequcutly crops out and is largely
guarried, and the disintegration of which has given the highlands a very fertile soil. In the eastern part of the
county the highest summits reach altitudes of {from 1,000 to 1,200 fect above tide, The agricaltural productions of
this section comprise rye, spring wheat, oats, huckwheat, corn, peas, beans, flax, and potatoes. Stoek: ‘Talsing,
dairyiug, and wool-growing ave prominent indnstries.

As might be expected from the nature of the country drained, the Batten kill is subject to quite heavy freshets
and runs of ice, but its eurrent is rapid and high water quickly subsides. It is very largely fed by springs, so that
the dry-season flow is well sustained. It is a common opnnou that the flow might still further be improved vy
storage veservoirs, to which the upper waters of the main ‘river and its tributaries are thought to be favorahle,
In particular there are mentioned two large ponds the waters of which reach the river 1} or 2 miles above
Battenville throngh Cossayuna creelk. The principal one of thesc is known as Cossayuna lake, and is nearly 3
miles long, aud over half a mile wide in the broadest part. It lies on the bonudary between Greenwich and Argyle
towns, and above there is another of good size, called Gifford’s pond, the two being connected on nearly or quite
the same level. There is a small mill at the outlet of Cossayuna lake, and it is stated that the dam at that point

can be raised several feet, thus giving a splendid storage above. The tributary drainage area at the outlet of
‘C()hsﬂ yuna lake is approximately 9 square miles, and the average annual rainfall on this area is about 38 inches.

The immediate course of the river is through a fertile and well-settled valley, with numerous small villages, of
whicl the most important is Greenwich, having 1,200 inhabitants. Railroad facilities are somewhat deficient, the
lines whieh reach this section running at right anr’leb to the general course of the stream in its most important
portion. The upper river, however, above the village of Arlington, Vermont, is followed to the head by the
Bennington and Rutland mﬂroad and the Rutland branch of the Delaware and Hudson Caual Company’s railvoad
follows the middle course for 1bout 4 miles. From Greenwich, on the lower river, a short line runs southerly,
conuecting with the Hoosae Tunuel route for poitts east and west.

According to the Delaware and Hudson Canal Company’s profiles, the water-surface of the river, at the crossing
a little sonth of Shushan, is 432 feet above mean-tide at Albany, or about 437 feet above mean ocean-level. Judging
from the best data to be obtained, the elevation at the mouth of the river may be placed at about 82 feet above mean
ocean-level, though this amount is liable to be slightly in error. There is, then, a descent of about 355 feet in the
intervening distance of 22 miles, or an average of say 16 feet per mile. Very nearly, and perhaps quite, one-half of
this, bowever, is concentrated within the last 4 or 5 miles of the river’s course, and since the volume is there the
nreatest the value of the Batten kill for power is greatly enhanced by the fact.

The first water-privilege met in ascending the stream is but a short distance above the mouth at a place locally
known as Clark’s Mills. The river there runs betweeh banks and over a bed of black slate rock, is abont 250 feet
wide, shallow, and contains rapids with moderate fall for 800 or 1,000 feet below the dam. The privilege is owned by
Hiram Clarlk, dlld is utilized on the north bank in the manufacture of sashes, doors, and blinds, a saw-mill and plaster-
mill also being run in connection with the other works. A log dam, 9 feet high, runs across to a ledge on the south
bank. The fall obtained at the mills is 10 feet. There is at times a little scaveity of water, but it is due to the very
leaky condition of the dam, and even in its present condition the proprietor counts upon 100 horse-power in the
very lowest stage of theriver. Once in three or four years some hinderance is experienced for perhaps a week, due to
backwater from the Hudson, In the spring berk -up gorges form at the head of the pond, and when they go out
cause a very heavy run of ice.

Clark’s pond sets back not over half a mile, and is succeeded by rapids on to.the foot of the « Big falls”. The
immediate counrse of the stream is bordered by narrow meadows, from which there is a moderately steep rise of
poaxlblv 100 feet to the general level of the surroundin g country, below which the valley is depressed. For a part,
at least, of this intervening distance the adjacent land is inclnded in the estate of Barant B. Lansing.

Next in order comes the power at the “Big falls”, the Indian name of which was Dionondahowa, When
visited, the privilege was being developed by its owner, Mr. W. N. Sprague, of Mlddle Falls, and a splendid
power had easily and with remarkable clieapness been obtained. The locality is  abount 2% miles by direct
sourse from either Schuylerville or Greenwich. A bridge is contemplated near the dam, which will give &
diveet and convenient route to Schuylerville, and it is claimed that a railroad can, and probably will, be run
here from Greenwich. At the former of these points the Champlain canal will be reached, and at e1ther one
connection can be obtained with the Boston, Hoosac Tunnel, and Western railroad. Below the head of the falls the
stream rapidly cuts its way down into the slate rock, the strata of which are almost vertical, and forms & deep
gorge .}‘37:) th precipitous sides, It descendsinto a quiet pool, and then continues on through the gorge with moderate
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fall. At the head of the falls, where the dam is located, the stream runs north, the west bank is high and rocky,
while the east is gently sloping and succeeded by fine open ground, which also extends down some distance and
affords good building-sites. The dam abuts at the west end against the rocky bank, and at the east end has a
masonry abutment 14 feet lon g, from 4 to ¢ feet wide, and rising 4 feet above the crest. In construction the dam is
a log erib-work filled in with stone and pinned down to the solid ledge rock on which it is built. The roll way or
overflow is 265 feet long, and ranges in height from 7 to 12 feet, according to the contour of the rock. Tt was
built with 24 base to 1 vertical, so that where of the full height of 12 feet the width at base is about 30 feet. The
bulkhead is of timber, and has a length, transversely to the current, of 25 feet. From it a canal runs down the
east bank, 2,800 feet long, 25 feet wide, and 7 or 8 feet deep. It is partly in rock excavation, and in its conrse
enters a natural depression, where it is to be diked on either side.

The entire descent from the crest of the dam to the pool below the falls is 106 feet, "which is to be used in five
suceessive falls of 13, 18, 20, 25, and 30 feet, respectively. The Ondawa Paper Company has purchased the lower
fall of 30 feet and erected a mill 210 by 60 feet in size, for the manufacture of manila paper, with a capacity of 4
tons per day. The mill has been built directly on the brink of the river-bank, which is here high and very steep.
The entire 30 feet is used in one fall. Water enters two upright wooden pen-stocks, cylindrical in shape, measuring
9 feet in outside diameter. The bottoms are of oak and the sides of 3-inch ehestnut. On the outside are hoops of
round iron, increasing in diameter from three quarters of an inch at the top of the eylinders to 1 inch at the bottom,
and decrcasmg in distance apart similarly from 2 feet to 3 inches. The planks composing the sides are in four
unequal lengths, breaking joints. In order to secure tight joints, the ends of the planks are sawed into, a little
way, and pieces of hoop-iron inserted.

In November, 1882, the work on the race was well advanced. There was a small saw-mill at the dam, and that,
with the paper-mill, were the only buildings which had been erected. Mr. Sprague owns 133 acres of Lmd here,
and is prepared to lease, or otherwise dispose of, to manufacturers, sites and power to the iull capacity of the
privilege, excepting, of course, the 30 feet fall already sold to the paper cdmpany.

Bstimate of power available at the « Big falls” on the Batten kill.

RAINFALL ON BASIK. Tlow THEORETICAL IIORBE-POWER.
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a Mr. Sprague, the owner of tho privilege, estimates 30 effective horse-power per foot of fall available twenty-four hours in the day, eleven months in the year,
«r twelve hours per day thronghout the year.

From the privilege just described up to that at Middle Ifalls there is said to be about 10 feet of fall available
for power, and owned by Messrs. David C. Fielding and Nathan Tefft.

At Middle Falls, a small village, the river again descends abruptly over ledges, and below winds through
extensive meadows. Just above the dam the width between banks is about 175 feet. The dam itself is at the
head of the falls and measures 135 feet between abutments, and varies from 12 to 16 feet in height above foundation;
it is built as a log crib-work.

The total fall on this privilege is 47 feet, Mr. W. N. Sprague owns thb power on the right bank, and employs
it in the manufacture of wood- -pulp and leather-board. The water is used in two successive falls, being first carried
80 feet from the dam and used under a head of 20 feet, running three wheels of 2560 aggregate horse-power, Itis
then carried 60 feet farther, and runs a 150 horse-power wheel, acting under a head of 27 feet. It is designed so to
enlarge the works as to employ the full power of this second fall. During the very dry summer and fall of 1882,
all the wheels mentioned could be run at full capacity twelve hours per day, and twenty-four hours per day
tXcept on eleven days, wheun they Were run varying periods befween twelve and twenty-four hours. On the lett
bank Cipley & Hegeman have a 5-run flouring- and grist-mill, a plaster- and cement-mill, and a small saw- -mill.
They use a fall of 17 feet, and six wheels with a total of 135 horse-power. H. R. Ru,hardson rents 200 square
inches of water under 12 feet head. He has an old 30-inch Rich wheel of perhaps 30 horse-power, and manufactures
cattle-hair horse and army blankets, turning out about 6,000 pounds per month.
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Estimate of power at Middle Falls.

- ) Flow a Elﬁ'ective
: Dirainage |PCT 8cCon Theoretical horse- | lorse-
Stage of river. average . power of
g area. for theg 24 power. wheels in
honrs. uso,
. |
Sq. miles, | Oubic feet. }1 foot fall. ‘)4 Jeoet fall.
Low water, dry year...ccoceecacnmennn ’l J 180 20,45 i 960
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The Middle Falls dam sets back the river for about & mile and a guarter; thence to the lower dam at Greenwich
there are occasional riffles, but no fall occurs of any consequence. In the vicinity of Greenwich the surronnding
country is to a large extent very flat, though in places diversified by hills. The village is a fine and imporfant one,
and within its limits the Batten kill sustains quite a manufacturing interest, being utilized in three falls.

The first privilege met in ascending is occupied by Dunbar, MeMaster, & Co., a branch house, of which the
main establishment is at Guilford, Ireland, and the mills ‘are known as the Dunbarton Flax Mills. The
production comprises linen threads, yarns, and fine twines, and amounts to nearly a ton per day. The flax used is
mostly imported, but 200,000 pounds per year of the American material are also worked up. A great deal of flax is
raised in this part of New York state, notably in Washington and Rensselaer counties. The dam at this privilege
is o log and stone crib-work, probably 200 feet long and about 8 feet high. There is a masonry abutment at the
north end, from which it runs diagonally across the stream to a rock ledge. It has a sloping timber apron, 25 feet
wide balf-way across and about half that width the rest of the distance. A covered timber flume, 5 by 12 feet in
ingide dimensions, conveys water to the wheel, which is rated at about 130 horse-power and runs under a head of 11}
feet. The water-power is, for some reason, not fully utilized here, even in the lowest stage, and steam is constantly
used in part for power. The ordinary freshet depth on the dam is stated as not far from 3 feet. Some trouble is
experienced from backwater due to freshets, which bave at times set up into the dye-house of the mill; and also
from that due to ice-gorges in the river below, by which a day’s stoppage is sometimes forced.

The next privilege quickly succeeds, and is improved by a framed dam built on a rock ledge. This dam i
200 feet or more in length, about 9 feet high, and was built 10 or 12 years ago at an estimated cost of $4,000. The
top, for 40 inches buek frowm the crest, is shod with }-inch boiler-iron. On the north or right bank, two-thirds of
the entire flow of the river, less 228 square inches reserved, is owned by W. M. Palmer, and used in part for a
6 run grist-mill and a small saw-mill under a fall of 10 feet. The 228 square inches, under a fall of 10 feet, is stated
to be owned by Gray & Mowry, who rent the power for a small batting-mill, On the south bank the remaining
one-third of the power is owned by W. Eddy & Sons. A 100 horse-power wheel, under a fall of 12 feet, supplies
power for dressing flax and for a small shirt factory.

The upper privilege is improved by a framed dam some twenty years old; this is § or 6 feet high, rests upon a
rock ledge, and has masonry abufments. Water is admitted through a wooden bulkhead with four gates to therace,
and passes thence a short distance to the mills. The privilege is owned by Messrs. Jesse V. & William B. Palmer,
who use part of the power in the manafacture of knit underwear; 1,040 spindles are run by a 70 horse-power wheel
operating under a fall of 7§ feet. Angell & Safford rent 800 square inches of water from the Palmers for the
ntanuafacture of brown hanging-papers, of which their production is 3,200 pounds per day. They have 73 feet of fall
and a 60 horse-power wheel,

Above Greenwich village there are oceasional riffles up to Center Falls, There the river descends over ledges,
falling about 25 feet in 700 or 800 feet. The banks are rocky and rise from 15 to 40 feet above the stream. The
axposed roek is a slate, dipping about 45 degrees to the westward., At the head of the falls are the partial remaing
of an old log dam, from which water was formerly carried down the right bank in a race and used at mills that
were afterward burned The privilege is a fine one, 2 or 2§ miles above Greenwich, and is said to be owned by Mr.

Daniel A, Ballard, of Schuylerville. The fall to be obtained depends upon the helght of the dam, but probably
there would be no dlﬁiculty in realizing 30 feet.

Hstimate of power at Center Falls.
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At Battenville, 13 mile above, there is a very old log dam, ponding the water for about a mile up stream. It
rests partly on rock, partly on quicksand, and is irregular in shape, with a sloping plank apron and a supplementary
embankment at each end. The fall on the privilege is 9 feet. The available supply of water is put nominally at
1,400 square inches, of which one-gixth is owned by W. D. McLean, one-third by Nicholas Miller, and one-half by
Mowry & Hobbie, who use the power, respectively, fora saw-mill, a 4-run grist-mill, and a straw wrapping-paper mill
with a production of 24 tons per day. ,

A mile and a half above Battenville, Cossayuna creek joins the main stream from the morth. Trom Center
Palls to Battenville the’ immediate valley is rather narrow, but thence up to Bast Greenwich, about 3 miles, the
lills recede and the stream is bordered by meadows, which are much of the way very extensive. At ’East
Greenwich the Batten kill is from 70 to 80 feet wide. The dam at that place is an old slﬁructuré, about 210 feet
long and T feet high, resting part of the way on rock and the remainder on loam and clay. The head realized is 7
or 74 feet. On the south bank W. & A. Walker employ 20 hands and a 40 horse-power wheel in the manufacture
of army blankets, and a small power is also used in a sash and blind shop. On the north bank there are a saw-mill
and a 4-run grist-mill, .

Just above Bast Greenwich, Black creek, quite an important tributary, empties from the north. The next use
of power is at Baxterville, where the Vermont Marble Company employs 7 feet fall in sawing warble, which is

“brought there 55 miles by rail from West Rutland. Aun average of 75 saws is run, and about 30,000 cubic feet of
marble are annually sawed. The dam is a log and stone erib-work, with a sloping apron, is 7 feet high and perhaps
150 feet long. The pond is said to extend about a mile up stream.

At Shushan, about 21 miles by river from the mouth, there is a log and stone crib-work dam, which was
partially carried away some 15 years ago, and which affords a head of 7 feet. The establishments using power
are small, and comprise a foundery, a saw-mill, a 5.run grist-mill, a 1-set woolen-mill for the manufacture of
cassimeres and flannels, and a shirt factory. In low stages the supply of water is insufficient for the needs of
these works, although the night-flow of the stream can then be ponded.

Above Shushan the Batten kill is described as having only moderate fall, and as running for a considerable
distance through meadows, which it overflows in freshets. Powers are said to be in nse all the way up toward the
head, but they are of small size. Quite a large amount of timber used to be floated down the stream, and some is
atill driven to the mills which have been noticed, mainly spruce and hemlock, The drainage area above Shushan
is 240 square miles.

Summary of the principal water-privileges on the Batten kill below Shushan.

A R THEORETICAL IIORSK-POWER.
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THE SACONDAGA RIVER. 4

This river, which ranks second below the Mohawk among the tributaries of the Hudson, in extent of apeg,
drained, is made up by three principal branches, which unite in the southeastern part of Hamilton county. Tie Bast
branch has its source in the town of Jolmsburg, Warren county, whence it runs to the southwest; the Middle
branch receives the waters of Round lake and lake Pleasant, and then takes a curving course, about 10 mileg in
length, to the Tast branch; the West branch flows easterly from Piseco lake, and joins the united waters of the
other two branches in the southern part of the town of Wells. From this point the main river passes to the
southeast throtigh abont 16 niiles of general course, crossing the adjacent corner of Fulton county, then turpg
suddenly to the northeastward into Saratoga county, and gradually curving around to the eastward empties into
the Hudson at the village of Hadley. In the abrupt change of conrse which this river malkes on the border between
Fulton and Saratoga counties it presents a remarkable similarity to the upper Hudson, which has a corresponding
gharp bend 18 or 20 miles to thé eastward. From the mouth of the West bmnqh the distance by river to the
Hudson is by map measurement 40 miles. '

The water-shed lines of the Sacondaga embrace an area of 1,028 square miles, nearly all of which is a mountainous
country, traversed by various minor ranges which go to make up a part of the elevated Adirondack region of
northern New'York. The rocks are of primitive formation, and consist largely of gneiss. The soil is a light saundy
loam, and elsewhere than in the valleys apparently has little value for agriculture. The entire distriet was once
heavily clothed with timber, the most accessible portions of which have now been ent away; and though the amount
standing is still of much importance, and the Sacondaga is claimed to outrank the upper Hudson in the number of
logs driven down its course, the lumbermen have been forced farther and farther into the mountains, until now their
operadions are mainly in the region about lake Piseco. Settlement is sparse throughout the basin of this river, and
especia]]y s0'above Fulton county. The most populous township along the whole stream, Northampton, has but
2,100 inhabitants, and the largest village, Northville, 800. To this latter point a railroad extends from Fondla,
on the line of the New York Central railroad, but nowhere else above its mouth is the stream directly accessible
by rail. ‘ b i

From elevations (@) obtained in surveys by A. F. Edwards, chief engineer of the proposed Sackett’s Harbor and
Saratoga railro‘ﬁd,’ it appears that lake Pleasant has an altitnde of 1,706, and Piseco lake of 1,648 feet above tide.
Other elevations, from the same source, on the East branch and main Sacondaga are given in the following table:

Table showing the fall in the Sacondaga river.

Approxi- ] |
n?ate | Blevation | Distance Fall 3:‘2‘1“6
Locality. dh]s)tunm ! M)gve between hetwct:cn etwoen
above tide, oints. oints.
moulh. . r r points.
HMiles, ‘ Feet, Miles. Feet, Feet.
East branch at Burnam’s pond, Gilman ........0...... 1,706 } 260
East branch at head of High fallg.............. . 1,837 ; I R A
: T ST, 132
"~ t Eastbranch at footof High falls........ - 1,205 } .
T S N § ST 163
East branch at Copeland’s millpond ........._ . 1,042 } A
.......... £ 2 AR
Eaat branch at tapnery millpond .............. 958 }
.......... [ PR
Main river at forks, Wells ..ol 902
}oosz 139 26.7
Main river ot Hope center ..ooveooioiiiaioil, 763
. boea 81 5.1
Main river at tanaery, Northville.............. 732 l
Main river at Lridge, Tuntsville ....... ...... 697 I 251 85 1.6
Main river abeve dam at Conklingville ....... ' 5.6 ’ 697
) | ! boose 161 28,7
v Main river atwouth .o Lo | 0.0 536 .

So far as rapid fall and large volume are concerned, it is evident that the last 5 or 6 miles of the river’s
course, from Conklingville to the mounth, is the most valuable for power; in that distance there is a descent, as
shown by the table, of 161 feet, which is accomplished quite uniformly, in rapids. About 39 feet of this fallis
already utilized in three privileges, but the remainder is upimproved. Althongh itis, doubtless, perfectly practicable
to develop nearly ov quite all of the remaining fall, there are certain disadvantages to be encountered. In the
first place, the composition of the river-bed and banks is variable, uncertain, and often unfavorable to the security
of hydraulic works. TFor a mile above the mouth, the banks, while of good height, are largely composed of sand,
with loose bowlders intermingled; and generally through the valley Lelow Conklingville, so far as there was
opportunity to examine, the surface materials in the vieinity of the stream were found to be very variable. The bed
of the river is usuwilly covered with gravel and bowlders, but instead of these being underlaid by solid rock, there is

356 a Quoted in I, N. Benedict's Report on a Sin-vey of the Walers of the Upper Hudson and Raqucite Rivers,
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frequently found beneath a deep deposit. of sand, with possibly some clay. Both the dams below Couklingville have
peen repeatedly carried out, and at the site of the lower one a hole 30 feet deep was in one instance scoured in.the river
bed. At the privilege occupied by the New York Pulp Company, perhaps 14 mile or 2 miles from the mouth, clay is
fonnd in the tail-race, gravel and hard-pan oceur near by in the bank, while bowlders, and gravel of all grades in
fineness, Torm the surface of the river-bed, below which there is supposed to be mainly sand, a material that is also
very common ii the banks in that vieinity. :

The Sacondaga contains a great deal of anchor-ice at the beginning of winter, and throughout the season if
it be an open one, and is also visited by heavy ice-runs, although the cakes are commonly well broken up against
the bridge-piers at Conklingville and in going over the successive dams there and below. Sundden and violent
freshets occur, and considerable trouble is encountered from floating logs. These are not allowed to pass down
when the stream is at its highest, as many of them would then be lodged upon the banks; but they are sent down
when the river, though high, is well within its banks, and at the stage of water when they rake the dams the worst.

Assuming as correet the figares that have been given for the fall in the lower river, in the absence of any
recorded gaungings the volume and corresponding power of that section may be estimated as below :

Estimated power of the Sacondaga river from the crest of the Conklingville dam to the mouth.

RAIKFALL ON BABIN.(a) Flow THEORETICAL HORSE-POWER, AI’]"'B“
mateeffect-
Drainuce |PETsecond, ive hovse-
Stage of river. area. averago 122 foet fall )y g poor o) yower
Spring, | Summer, | Autumn.| Winter, || Year. for the 24 § 4 poop gy | vyt de-| of whoels
. hours, 1 umdevel ) T in use

oped.

TInches. | Inches. | Inches. | Inches. || Inches. | Sq.miles. | Cubic feet,

Low water, dry yoar ..c.coeioeeanns l [ 90 10.22 1, 250 1,650 l )
TLow water, BVerage Fear .......-..... 9 12 i 8- w 4 b1, 016 120 13.63 1,660 2,100 |} Trobably
Available 10 months, average yoar ... J 1,028 l 200 22,73 2,770 8,000 |

@ Rooghly estimated; no data for accurate determination. b At Conklingville, ¢ At mouth.

Bxcepting a limited use that is made of Piseco lake by the owners of the large saw-mills on the Hudson, the
Sacondaga is not sustained in the dry season by any storage-reservoirs, though it can not be doubted that the many
lakes within its basin present favorable opportunities for snch improvements.

Tor three-quarters of a mile or a mile up from the udson there is 2 continnous rapid, with a fall estimated at 15
or 20 feet, which could be utilized near the mouth. We then come upon the privilege occupied by the Sacondaga
Pulp Company, having a fall of 12 feet, the power being used for grinding poplar and spruce. The dam was built
about the year 1876, and has been carried away in part two or three times since. It rests upon a sandy bed, is from
250 to 275 feet long, and has a sloping apron 30 feet wide, covered with round logs of small size laid with the slope.
The structure is built of logs, filled in with stone part of the way across the stream, and is very leaky; it abuts
against a ledge at one end, and next the mill against erib-work. " v,

The second improved power closely succeeds the one just described, and is utilized by the New York Pulp
Company, having § wheels, the combined rating of which was stated by the-foreman of the mill as 425 horse-power.
The dam is of logs, filled in with stone, and has twice been carried out. The first time it had merely been built up
against the bulkhead without being bonded into it, and the adjacent portion was forced out. In order to pass the
flow of the river while this first break was being repaired, a sluice was then cut near the center of the dam, reaching
‘nearly to the base. There came a sudden rise in the stream, which brought down many logs; these crushed in the
apron and injured the sluice; there was a heavy scour about the latter, and the section of dam farthest from the
will was swung around and carried down stream. At the time of the first failure the mill had been built out over
the river and was also destroyed with the dam. It was afterward rebuilt in-shore. The present dam is 13 feet
high, and with 2-foot flash-boards gives an available head of 15 feet at the mill. ‘

From this point up there is a-constant rapid, but there are no dams before reaching Conklingville, o small
village between 5 and 6 miles from the mouth. The river-bed is there covered with bowlders and gravel, said to be
underlaid by sand. The dam has stood some 50 years, is quite leaky, and bas settled a foot or two. It hasa
sloping apron about 18 feet wide, and the whole is planked over; the structure is from 230 to 240 feet long, and has
erib-work abutments with smooth timber facing. On the left bank a moderate power is used in Clement’s wooden-
ware factory, while on the right bank a race leads down several handred feet to Henry Poor & Son’s tannery,
where o head of about 12 feet is obtained. In some years there is thronghout a plenty of water at this privilege,
while in others the supply falls short during August and September. '

Above Conklingville smooth water is said to extend 20 miles up the stream, and the latter is navigated by a
small steamer of 18 or 20 inches draunght, used for towing scow-loads of hemlock bark. Above this flat streteh there
are rapids again, and occasional powers are in use by saw-mills and tanneries. At Northville the Sacondaga has

a tributary drainage area of 700 square miles. 347
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THE SCHROON RIVER.

The extreme sources of this river are in the central part of {Essex county, from 5 to 15 miles southeasterly from
mount Marey. It flows theneein a general southerly direction for about 45 miles and joins the Hudson nearly
opposite Thurman station on the Adirondack railroad. In the middle part of its course, on the boundary between
Bssex and Warren counties, the river spreads out to form the extensive sheet of water known as Schroon lake
which is 8} miles long and varies from half a mile to a mile and a half in width. Sehroon river receives the drai,nagé
from an area of 556 square miles, almost entirely a rugged mountainous country traversed by numerous elevated
ranges, once heavily elothed with forests, but now largely cleared ; the soil is generally light, sandy, and poor,
except in the valleys; the population is scattered, and above the mouth the river is nowhere directly accessible by
railroad. . T '

In Colvin’s report on the Survey of the Adivondack Eegion, the elevation of Schroon lakeis given as approximately
830 feet above sea-level; by the profile of the Adirondack railroad the corresponding altitude of the water-surface
at the mounth of the river is 594 {feet; from which it appears that, in the intervening distance of about 20 miles by
general course, there is a fall of 236 feet.

Besides Schroon lake there are numerous other lakes and ponds within the basin of this river, most of which
are said to be dammed and utilized for the operations of log-driving. Some data concerning these, contributed by
Joel F. Potter, surveyor, to Benedict’s report upon the upper Hudson, ave given below:

Principal lakes and ponds in the Schroon River basin.

[From a report by J. F. Potter, in 1874.]

Surface in

Name of lake or pond, A0TOS. Remarks.
Sehroon Jake. ... ov it © 4,730 | Theré is a dam on the river, 5 miles below tha outlet of the lake, whieh, if raised P feet, would flow
soveral hundred acres above and around the head of the lake,
Paradox 10Ke «.oeveeeriiicvannrscvrn e rnrer caaans 1,520 | Drains into Schroon viver a mile north of tho head of Schroon Iake, and is en abrut the same level

with the Iatter; by raising the dam, located 5 miles below the outlet of Schroon lake, 6 feet, Parudox
lake would Leraised at least 3 feet, and a body of wat v would be formed 24 miles in length, flowing,
together with the lakes, 7,750 acres. i

Brant Ike cevneecvarnensieneicunsmns cemmnmramans 1,920 | Alout 5 miles long; controlled by a dam.
Friend's Iake .. 848 | Controlled by » dam on the cutlet,
. .3 400 | It is cotimated that by a dam on the outlet the capacity could bo increased one-third.

Loon luke. ..... eee
Valuntine pond .. oovvveiiiomniivemnesee e eraans 229 | Lies in the town of 1Toricon, ‘Warren county.
JLETY O £ TR T Uy 480 | Raised 12 feet, and used for many years as n reservoir to supply water for driving logs,

. 838 | Controlled by a daw which might be raised 20 feet.
Toog povdeeeceevann.., 460 | Drains to Paradox lake, and is controlled by a dam.
Mud, Clear, and Sand ponde.- eene a1,200 | Lie at tho head of the west hraneh of Schroon river, and are all controlled by dams for log-driving,
Bullpout pond .ooeerveveirimieiiia e 200 | Inike town of North Hudson, Essex county. )
Naw pond ..oy cici e vrran st vasnannenas 250 | In Elizabethtown, Esaex county.

Cramopoml coooiioiioiinn.

@ Combined area,

In considering the value of these lakes as reservoirs for storage, Mr. Benedict roughly estimates their aggregate
capacity at about 5,000,000,000 cubic feet, which would insure a supply from this source of say 680 cubic feet of
water per second for 100 days.

In proportion to its size the Schroon is a better stream for power than the upper Hudson. Its valley is more
open aud productive, better settled, and the stream itself more uniform in flow. It is comparatively well sustained
in the dry season, is free from destructive freshets, carries but a moderate amount of anchor-ice, and surface-ice has
very seldom been known to go out until it has first become thoroughly rotted in the ponds. The oscillations caused
by rains are less rapid than in the Hudson,and it is said the latter will reach the top of a flood and begin falling
before the Schiroon has risen to its full height. The logging interest on the stream is still large, but an impertant
part of the timber Las been cut away, and operations are now confined to the region around and above Schroon
lake, :

Ascending from the wmouth of the river after leaving the immediate valley of the Hudson, the Schroon becomes
shallow and rapid. Gravel and small bowlders cover the bed, while the banks are of good- height, and from the
mouth to Warrensburg are generally gravelly or sandy in appearance. It is stated, however, that though the
exterior is sandy, the baunks are at a depth of a few feet composed of hard-pan. There is probably sufticient fall
for one mill-privilege below Burnhan’s, the lowest now in use, and there is said to have been a dam many years
ago at some point along this portion of the stream,

A mile and ahalf above the mouth and 2 miles below Warrensburg a fall of 12 feet is used by J. H. Burnham,
who grinds and sells wood-pulp manufactured mainly from poplar. The dam is a log structure built abont 877,
It is 100 feet long between abutments, 10 feet high, and probably 60 feet wide at the base. Of this width 27 feet i3
taken upsbg a sloping apron covered with round timber, and supported by four crib-work piers, each 12 feet square.

35



THE HUDSON RIVER BASIN. : 47

The proprietor claims that his dam could be raised 10 feet without overflowing the banks above to any important
extent. Two wheels are in use of 75 horse-power each. Tfor two or three months in the year there is some scarcity
of water, but one wheel can always be run twenty-four hours in the day.

The next improved power is in the lower part of the village of Warrensburg', the principal settlement on the
river, The Warrensburg Woolen Company owns and holds for sale the property on the right bank, where it
formerly had a woolen-mill which was burned. The old dam stood a short distance below the present one, but, the
pank at one end being sandy, water worked around the dam and earried it out. The present structure is a rough
affair, perhaps 100 feet in length, with a long wing extending down to the mills and forming one side of the race,
The establishments are small, and comprise a planing- and saw-mill, a sash-, door-, and blind-factory, and a shoe-
peg factory. They are located on the left bank, use a fall of 10 feet, and have water-wheels with an aggregate
rating of about 135 horse-power. Ior two or three weeks every year the supply of water is insufficient to meet
the needs of these concerns.

Bstimate of power at the lower water-privilege in the village of Warrensbury.

RAINPALL ON BASIN.(a) . 12@0(-‘(‘; T‘{"" ’ Bifective
Stago of river, | Drainage m,m,;‘;! . Theoretical horse- horae-
. [ 1 areq, for the 94 power. power util-
Spring. | Summer. | Antumn, | Winter. 1[ Year. Bours ized.
‘ ! :
| }
Inches. | Inches. | Inches. ‘ Inches. | Inches. | Sq.miles. | Cubie feet, | 1 foot fall. |10 feel fall.
Tow WAter, ALY JOAT «evnnenentaenresisnsmnnassnnans 5 i [ 80 .00 00
Low water, avorage yoar..... P 9 12 1| 8 40 686 i 100 11.36 10 135+
Availablo 10 months, Average year...oooeeemeann., i ! | 150 17. 04 j 170

. @ Roughly estimated ; no data for accurate determination.

The third dam on the Schroon is near the center of Warrensburg village, and is a log structure about 100 feet
long. There is considerable fall below the dam, and the head obtained ranges from 4% feet at the dam to 9 feet
below. On the right bank B, P. Burhaus & Son use power in a saw-mill and a large tannery ; they also have a 4-run
grist-mill on the opposite side of the river. There are also located on this privilege A. C. Emerson & CoJs saw-mill,
sawing from 2,000,000 to 2,500,000 feet of lumber yearly, and a small carding-shop.

For 6 or &€ miles above Warrensburg the river twists about among low and extensive flats, partly timbered,
and probably a half to three-quarters of a mile wide. In 6 miles by direct course from the village the river is said
to bave an actual length, following the windings, of 18 miles. Throughout this distance it is sluggish, but is then
succeeded above by short rapids, where about 7 feet of fall was formerly in use at Richards’ saw-mill, part of the old
log dam still remaining. The river is at that point from 50 to 75 feet wide in a low stage, and has a bed of gravel
aud bowlders. The river was not examined far above this locality. Quiet water succeeds the short rapids at
Richards’ miil-site, and some 2 miles beyond there are rapids again, known as Hunt’s falls. The hills are then
said to close in, and the valley to continue quite narrew until within a few miles of Schroon lake, at which distance
there is & dam, with power in use at a tannery.

Drainage areas of Schroon viver.

Locality, Slg;’]ggf’ .
Qutlet of Schroonlake, abovethestream from Potteraville. 804
Horicon, blow Brant Lake outlet ..cooenvenaencooiens 498
B30 1 11T PR AP P ER T 535
Month of TIVEL cevsereeemmuiorrmecnrmasrcanrorsmenanunn 656

389
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Table of wtilized power on the Hudson river and tributaries.

[Based mainly upon returns by census enumerators in 1880.]

, =] 3 [
. . BLE | g | ey
Stream. Tributary to what. State. " County, | Wind "%f:t’l‘}rg? mame S o =5 BE Remarks,
: g2 | EE L8R
| B & -
! Feel. | H.P.! H.P.
Hudson river ...... Atlantic ocean. . .| New York soeene Albany ....... mi)x!;g Bcastings and finish- | 1) 2 32 22
* k=]
DOt P T R [N [+ SO, veerllO et [ BAW i 16, 50 [ooo.....
0 DIFPURFNPUN PR | R RN s RN PN 1 Windowblinde a,ludshudes- 1 gﬁ Ll R mel%{e at state dam—Troy
D SRR PR ; [ R Y T/ SN Rensselaer....\ Flouring and gmst.. -] 2 ft}’; 200 |........ and Green Island.
L0 RN TN S veefiee @0 ceeenenon oo dooaenn oo | Machinery.oooeeiee e | 1)1 B2 2 ...
Douoennnnnes B SRR 1. U S T S Y L [ Paper. . .oceeeerneee e 3 J'§ 7204 .......
Do.eivrinnnann. PR 1 N0 SO FORRN [+ SRR JURY'; [ ORI | Sashes, doors, and blinds..! 1 © 51 7 PO
Do.vovraniann 1S [RPPO s [/ IR R 1 R Saratoga...... Paper...cccocvemmvnmeecans 1 ) 500 75 Propertv since I}t urchaged by
the Hudson River Wnter
Power & Paper Compan
and mill not in operation
. the fall of 1882,
Do..ccveen.nn [ TR I R, (RN PR T R, 1S DY : 1. R Iouring and grigt........ 1 6 ...
Docvarrivennnns I || R PO, veerllD ihmiiannas ROV [ IO, Paper............ wemmenans 2 } 7—8{ 140 80 }Stillwater,
Do.eeceecnannss R [ P vemasees B . RO R ; 1+ IR Hosiery.coe veemmenneraans 3 150 5 "
Dp...... RO JRUDRN; [ RN eee @O . vnnnaen.| Wasghington .| SaW oo iiniiiaenls b 1 9 100{(¥........ Saratoga dam,
3 1 D S IR I SOOI FORPY ; {: SRR FORNY i [+ SN, Flouring and grist....... |1 0. ......
Docereenennns BN 1! SPUOUUURTRRIN PRI\ SRR a0 e Pnper..g. .................. 1 }10-11{ 200 |voo.... }Fort Miller.
Do....... R RSP T R JRPR  J waeiae dO el Blast-furnace . .coveevecees] 1|7 fleeeiinii]onnnnnn. )
DO.cenenrvnnnn- PR+ JOOP SURNDY : (, JPRURUU RO’ [+ JEPDRN Flouring and grigt........] 1 ] [ 80 |........
b3 1 PR [ T, P, S N : [ I Machinery....ooveeeeennes 1 49 ...
L 1 T eaell0 e fen @0 ean o S I SN PADPOL e cemaeranneeeans 1 } 8 90 l........ Fort Edward,
LY SO NS IPT SIS a0 SAW ceveerenmenn cannen e 2 J 600()|........
3 70 RO R R PRV 1t N JREPRN. [+ SRRSO IO ' S Stone and earthen ware...| 1 60 |........
Dooeenna. PN ) R cee o B0 Machinery..oevwcavveean-. 1 40 ... ,
Do, RN 1, SRR PN 1 P Y 1 DU PAPOY. e eeeiiieena . @ ; 55{ L80T Yoeol... %Bukersl?alls.
Do e T e T ventoge e T e o Upporprivilegont Sandy Hill.
Do oonvnl. PR () S oLl R Saratopa apd | Flouring and grist....... Jg o2 od e
‘Warren, . .
Do-rsuinninnne. R [ RO (RPN PR’ [+ R RS [ IO Lime .vveeeiicnarnnenns P A I  f F
Docecevannnnnn. O RN 1 RO DR [+ SO Marble-works.....oocvoaf 1 40 3; (1’83' ........ Gilens Falls privilege,
57 T PR 7/ SOPRRPY IR ; (i SO [P (s SO, POPOT. cuaie e aaiamacaans )R I R 1
Doeeiaannn, [ 1 R Uy S PR 1 S Planing..caverneneiennnan. P2 S I i PO
k7 SOOI FURY I\ BN T L P iecfeenndoinil. SBW «eneernerennraranans S P A | S & J
Doeeeniaannnn. R U SRR PO U IO oeendo .ol [ PR 3 14 {@ |........ Teeder-dam.
61 SRR PR 7. RIS FORUN || S Saratogs._._... Paper and wood-pulp.....| 1 20—30{ %: ggg_} ........ Palmer falls.
Do.oeeeennin. [ L, P | RN 1 Woold-pulp «ueeeiennnnns | 1 13 120 ... Hadley.
Croton river and | Hudson river.....|.--.80 ..o .. Westchester..| Flouring and grigt........ 7 105 0 ... ’
tributaries. ,
DO.cicnennn. PRI RN [ RN O L AN IR [ I Iron castiogs and flnish- | 1 1 10 focveaean
inga.
Do...... leees [P < 1 [ [ S Y (L I, SAW v 8 71+ 103 f..o.....
Do crrnnnimanes RO [ o, Y [ IO [N (O Spectaclosand eye.glasses.] 1 19 80 30
Dol RPN FORON I cenee- P PN [ R Wheelwrighting. ....ca.f 1 7 b A .
Doeeeean [SRUURN PR 1) SRR RN {\ SR ceedo Woolen....ooveeeannnnn.. 1 9 kN PR,
Doeveciiannnnas PRSP . T S w80 eeveo..o Patnam. ... Butfer and cheese ........ 1 8 ) 58D
Do.ennecesifen a0 eeeencicannenn @0 Lo eeeen L0 oo ... | Flouring and grist.. ...... 90| 130 164 {eeerae-.
Doereenncnn.n. o 0 ; R N -1 O 3] a4 8 |oovennn.
|7 J RPN 1 R IOT T (s SN ! Duotchess ....| Flonring and grist........ 1 28 20 f.oeeeal
87 T R Connecticut ....| Fairfield ...... BAW iiiieien e L 8 15 [oceenens
Murderar's creek |....de ...... vrenena| Now York ... ‘ Orango ...... Flouring and grist........ 10 197 814 40
and tributaries.
DO rerneremeaafoena® ceeenernnnenfeaenlld aeeennl 30 e, Paper.ceeeeeciiiiriianas] 2 54 424 186
Do iieriaann PR I IO ivenen PR R R 1\ R BaW .o ceeene.. 1 12 10
5.7/ Y FRPY: [ IR PR ( ceeelll el Tannery........ 1 30 18
Fishkill ereek ..... RN 7/ R rreaan O 1 R Dutchess ..... Carpets........... 1 27 850
Do........ [RPRRN PPN [ P cevemnnleenBo i)l d0 o eeL | Tlouring and grist. . 6 56 193
Doeeriiennannn. P L verr@0 chinnenia @0 conaee. o] Farpiture ... .. 1 4 25
Dociicnannnnnn JRUY; ) R ORI [\ NPT N [ IO : (1 - SO . 2 68 400 875
Do-vrnnannns P I cewelo eeeeil o0l Ludo . _.o....| Rabber and elastic gooda 1 25 245 f..-o....
DOereenenrnnnns e dO e [ FERUY: T R wvnlean@O siannanna] Straw goods ..iy.iiipneees| 1 28 200 125
L T [ AT [ SO PIR TRT [ T Woolen...c...... . 1 22 400 300
Tributaries ........| Wishkill creek ....[....d0 ccorrnvevaafendO vvnnennnn Flouring and grist FUTRU 1 114 249 50
‘Wapypinger oreek..| Hudson river..... R I, SR PR 1. S, C%gxage and wagon ma- | 1 11 65 40
als,

@ No reliable returns; possibly as high ss 1,500,
390




THE HUDSON RIVER BASIN.

Table of utilized power on the Hudson river and tributaries— Continned.

49

= , e u s
20085 1&g |8
R BB
. Kind of mill or mann- - E ¥ “g .
Stream. Tributary to what State, County. facture. ; E é% E—g Remarks,
-4 3
AERERE
» ] Feet, | IL.P. | H. P,
Wappinger crock... Hudson river.... | New York......| Dutchess ..... C‘{fﬁ’ég;ﬁﬂé&%ﬁ%ﬁfé.a“d 1 9 i JO
Do .. Cotton o.oovenenuniioona, 2 39 108
Do... Flouring and grist...... .. 8 108 223
Do PAPOr. e vneneneee ] 1] 12 42 '
Do . SAW e 2 21 42
Do... Wheclwrighting . ......... 1 10 10 .
Do.... Toolenm ..o veenenennannn. 1 12 80 25
Tributaries . Butter and cheese ........ 1 16 8 10
Do...... Flouring and grist........ 0 100 268 50
Duo... Paper. oo 1 24 .2 S U
To. .. BUW oeveetiaie e 4 43 57 1oee..
Do... . Tubacco and eigars ....... 1 12 6 .......
Do .... PN (, JRPUU IO ROV ; 1) SR, PR 1 SO Woolen.....ovvvn. g1 9 10 ........
Rondout creels and | Hudson river ... ... do ... Ulster....... Carpets .. 1 18 300 |oieeoan.
tribmtaries. : .
Doueeeeinens R T PR [ ool Carringe and wagon ma- | 1 12 20 fi.eeoo.s
torials,
) £ U do eeaiiiaan [ R RN 1 U Children’s carriages and | 1 15 40 ...,
sleds.
do ......... Cooperage . .ooovvnnennnn.s 1 20 15 15
.do Cutlery and edge-tools....| 2 37 108 f........
do - Excelsior 9 b4 S I
do.. Flouring and grist. . 206 874 4.
..do . Furniture i 5 oL
.do . Gunpowder 12 300 L.......
.do . Lime......... 18 8 14
do... TLumber, planed 10 8 |.o.an.
R i I )11 O U 370 L LU
do.uneenn. Sashes, doors, and blinds | 1 12 25 .
N () R, [SER 26 870+ 452 ...
do..aoinnn. Tanneries ........ «cc.eae. 2 30 o8 25
do.eane. Wheelwrighting. ..... wane] 1 30 LI PPN
[{C T Woolen. cooevvnnnieemnian 2 32 L T (R
sSullivan .... | Flouring and grist........ 4 36+ o ...,
PR s RO SAW cierniiannns PO 4 53 62 ...
Orange ....... Flouring and grist........ 21 316 532 45
! S - DU PADCT .+ eeovncnnenrvamaanns 2l 40 100 | 200
| B PO e 12 10 a9 |
I ) T SHOAIY - -nmmereneees S 1| 13 40 |ooeeian
Do, \ do ...l o do..... s ve @0.oun o] Tanneries cooovevncenen-n. 2 15 14
Do....... ... [ [ N -do.... N ceedo oo Woolen. ceean e el 2 47 92 40
Doaeeeneiaa.. 1...Vdn. . JRPRIN RN (s SO vee @0 caeenen.| Worsbed counneiiiainnns 1 9 80 |..o.....
Doooorrnnnen l....ﬂo . .. | New Jersey..... Sussex. ....... Agricultural implements .| 1 30 87 heeeveens
Do.oool.l, Lol oo caan el R 1/ IR Flouring ond grist........ 18 [ 2014 470 10
Do ool ‘ Ao, O 1 T J: I N Iron costings and finigh. | 1 10 [ 10
‘. ings.
Bororeerieeof e do R T S B - S SBW liiiiietiin cnaeeans 4] 120 [ IO
Dol ‘{ odo ..., [ {1 SO RPN [+ SO, TADDOLY «ennmrnmnenrnnrans 1 8 - A
Do coeeeril.. oodo oL, RO U, S, e @0 enee ] Woolen e vicmee e Lol i1 2
Eropus ereck ... .. do New York...... Ulster ......-. C:;rri_::i;l;e and wagon ma- | 2 1% 85 liweser-
erials.
Dooeeeni .. PR (L S, vele--.do Flouring snd grist........ [} 8t 215 o5
Do. .. ..., -..do. ...do Furniture. .cecenveeennnean 1 8 15 feeenonnn
Do ...do ...do Paints coneeevenaanncatioaa {2 2a B85 feeevann.
Do, ..do. .. de. Paper- coevitenaaaiee aaes 3 81 450 320
Do .. ..., ...do .. do Wood-palp.eenureenennn. 1 8 80 |eonn..
Do L. ceedo L.l do 555 A N 16| 201 570 20
Tribntaries... ... Esopus creek .....|... do Tlouring and grist....... 7 100 800 |..oan-..
.do .. . do Turniture, .o ereeceeann. 1 30 50 {...... .
sdo .. .. do Paper 1 8 20 00
sdo il do . Baw . . 19 1094 483 |...eee..
Sdoooll do .| Tannery ...cco.eceviaemnn. 1 12 10 40
cdo. L) ido el PR [ Qe .| Wood turningand carving | 11........ 20 [veaens .
O PR [ SO Greens ......| SBW .iiovviiiis vneneenann 3 48 B5 eweeanan
'Tﬂtn?en'ﬂ kil and | Ifndson viver.... |....do .oeconenen. Columlia..... Agricultural implements .} 1 20 4 feaeianes
ributarica. ‘ ’
Doeeeronnn... O I S TV SRS FURY [ SOOI Flouring and grigt.-.._... 4 70 7 R
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WATER-POWER OF THE UNITED STATES.

Table of utilized power on the Hudson river and tridbutaries—Continued.

s & ) R
8| & Brs B ..
T D% B oD g
Stream. Tributary towhat. State. County. Ko ™™ | 25 28| BE Remarke.
& <] &
a| = = < )
- T WM——‘*
Feet, | H.P. | H. P,
Jansen's kill and | Hudson river..... Columba..... Paper.cooooeet aaeaenn.. J 8 76 « 250 ...,
tributaries.
Do cervnneven]ewndo sl cedlo o SawW e .| 8 29 28 ...
Dutchess..... Flouring and grist.. 4 40 84 ... ...
Greene ....... Cotton .......... ) I 20 Joeennnnn
[ 1) SO Hardware 2 22 85 12
PR {\ S Paper..... 1 30 50 15
oo doal .ol Woolen .oaunn.nn 3 62 388 130
Albany....... Flouring and grist.. 2 23 62 |oeuanian.
) 5+ AR DY [ SRR S TR [ RN Saw ... 1 "9 2 | .......
07/ TR PR |« SRR cenddo il Tannery 1 13 b= T RN
8 N L+ S . Schoharie..... Flouring and grist.... 2 3G 40 ...
Doeeeeinnac] @0 vaeiee e ceeddo Ll o dBaw 1 9 35 |.eiane.
Tributaries........ Catskill ereek ....|. Greene ...... | Agrienltural implements .| 1 14 10 {.....
Do vereevnaannnto, i o R ...do..... .. | Cooperage ............... 2 24 18 f........
Do ccennnnine e @0 oLl Fire-nrms. oseeeeeeueann.. 1 28 19 fa......
Doceeecaninaal co @0 aiiian onn ...do _........| Flouring and grist........ 18 208 484 16
B 57+ PSR PO ¢ (+ SRR ool Furniture ............... 2 26 16 f........
DOeerenennnnnnnfanas ¢ R [ TR 1 11 15 1964 817 43
Doeeeennnnn O DR TS [ (L S, TAON6LY «oee vannnnnnn w1 12 10 25
5T U PR [ SN ~do......... Woolen..oovvueneennanio. 1 18 9 |....5 Fon
B0 T NN NP | SO, Albany...... .t Flouring and grist........ ] 104 142 Lo .
Do... ..... ' R 1 N do Lol Paper. i reiiaamnns 1 20 80 10
Dooceeennnlt, T oo L BAW e 6 97 186 | .......
Do...... ......i....do‘ FOTD 1 4 8 |...... .
Do....... vemenn va do...iiniins 1 16 10 12
Do, l R 7 T TUlster ....... BAW L oiiivvieeiieiaea 1 9 10 [oeoeann.
Kinderhook creek .1 ndson river.....}. Columbia ., Cotton..ceeneenii Ll 4 534 680 205
PR (¢ RO Y (IO Flouring and grist........ 2 10 88 |.....c.
R ;1 Aol Furniture ................ 1 14 10 f.......
Y11 cedo L.l Paper ..oo.coiiiviinanan.. 4 65 420 | ....
R I/ RPN eedoll Woolen...ooooeeimnaunn.., 1 10 [: [
- R 1+ SRR PN Rensselaer... .| Flouring and grist........ 2 38 60 {..oo....
Tributarics........ Kindorhook ereck.]. Columbia . ... Agricultural implements 3 26 18 jeeenn...
DOweriannnne.. e 00 e o, Brooms and broshes ...... b I PO - DR
Do...... PR R, PN} [ S Cotton ..o oooeeniiinn... 3 160 368 378
Do......... PR [ I ...do ool Flomring and grist........| 25 524 790 40
DG eeeeennnn, IR (O cedo .. Hoslery........ e | 24| 145 | 165
Do ...... A ISR weotlo .o Machinery.... ... 8 50 120 ...
Dooeeevnnnae. R 1) O aedola Paper.........oelL 16 201+ 833 818
) 0] SR P [ [ O oo Pomps..ooevionivieena.. .. 1 20 6
Doceerenl PR 11 R, oL, f SAW i i 15 274 314
0 T IR (L S, odoo. Lo Tannery ...l 1 12 10
Doocnvenin.. U’ 1 RN «olo.........] Uplolstering materials...| 2 29 50
Doeeenean... oo, creman erdo e Woolen coeean e 1 24 5 40
Dooewennnnnn., PR 1/ RO Liensselaer..... Blacksmithing............ 1 13 16 foeen...
L8 S PPN {1 IO - do.........! Flouring and grist ....... 2 26 FLE 2
) 10 TN PR It IO wedoaLl. Taper...coo oo, 1 16 8 |ieennnns
)27 I P i v @0 el Saw 3 20 i1V SR
Doceeren ol PO U U ceend0ooeil oo Wheelwright 401 16 10 foeen....
57 S RN U B wedoogodo L] Wooden handles ie......| 2 30 10 faeo.....
Do.ovevennn. L, wello i, Masgsachusetts. .| Berkshire. . ... Flouring and grist. ... 1 12 [ PN
Dooeimnaaal. BRI 11 PR R (SO : 1] 16 10 feeeun...
Y ast - § ey Tin
I(:s:ltx(uxl]rulx‘clsl;l and | Hudson river..... New York...... ] 43 AT
R PN 1 SRR IO I SRR, 1 28 80 220
Do.... .oiool. | U R SN 1 I 9 41 99 30
DY i U: IR NS PR [ S [P 1 91 9% ..
$ 2 RN FUUNY: ! SRR e 0 el @0 Flouring and prist ....... 4 90 205 [ieeuinnn
Do.veveennae i A0 e FRUR PR 1) S ~do.... Hoglery....ooooaeveii .. 1 26 88 |........
Do.ceeeeniio. US| s SRR PR () R RN [ SO Tron castings ............ 2 20 200 100
B U PR (+ SOOI SO | (SRR e do .ol .| Lumber, planed........... 1 39 8 25
Do.coveenann.. 1 cedooooa o [ S S PN ) Machinery .ooeeeonn..oa... 1 25 w0 18
DO ierivaannans (1T SRR IR ; I+ SOOI ORI '+ SN weee| Paper.. ..l 2 67 210 |eeaeenn. Stream uncertain, bub suf-
posed to bo the Possten kil
Docerenrinnnnt].en 4 (RPN FPIRY ;[\ RO PROY ' IO ++..| Saddlery hardware........| 1 21 25 [ooeen... '
DOiaeiaaniannns [ U+ SR DY ¢ [« SO, cerdeen G0 el AW e 8 33 70 L.
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Table of utilized power on the Hudson river and tributaries—Continued,

’ | EA I
* 2| = 2 g
: " | Kind of mill or g3 §T 1 %y
Stream. | Tributaryto what. State. County. o cturg. manu- o g gé tag Remarka.
R R
S —— AyoH a <
Feet. | H.P. | H P,
Poesten kill and | Hudson yiver..... New York...... Rensselaer....} Shirts. . ....oooeveeaaoa.n. 1 13 T
tributaries. R ’
4 TOTOR Steel car- and wagon-| 1 38 10 Jeennn..
aprings.
Wheelwrighting 1 13 15 e,
RO oaeorennnns .2l 5o 15 b
L Woolen veesiiemiiniaens 1 20 O
Mohawk river..... Flouring and grist ....... | 1]} [ 80 |._.....
FUDRY [ JPURPUIS PPN ; {« S, veeddo LolLaal Hardware cooeeeinieneans| 2 (2 .lKi“g'“ diteh, Waterford.
U U T . Iren bolts, nuts, washers, 1|4, 18- 20 J........ . Total water-power utilized
and rivets. 14 [ 48 here enumerated, 448
PR [\ SRR RPN ¢ [ O, RN 1 S Machinery....coccnneannns 1 } 0 |....... ‘ | horse-power,
[ [ RO JRY' (+ TP PR : U+ SO Paper...c...... e 2 L 298 180 )
. IR DY [ S, ORI R U RO [ S Hoslery,vevereeeenraaann [ 1 12 130 §........ Himes and Vail.
1T YN VRPN {1 SN R i () S PR [ IR PR [ (P .1 125 |ooeeen..
1 ]0{ }State dam, Waterford and
I T O Albany ....... AXES centeinianaaenneaann R 1t LSO AU Coboes.
........... veerdo ..-......| Boxes, fancy and paper...| 1 g 45 ... ‘
......... Carpentering ......ccc..ol 1] 3 64 . .... )
......... Cotton (print-cloths)......| 5} g 3,600 {........|] Harmony Mills.
......... Cotton warps, batting, |34 || 3 490 ...
ele. @
......... Cutlery and edgetools....| 2 || £ 860 |.ueuuons
......... FUIBiUre. cveneeenrenenn| 2112 50 ...
--------- Hogiery. ...oovveeneeennen] 16 3 20 1415 Lo i ton mills in full of 1882,
Machinery -............. 41| 88 150 60 || Cohoes. Total water-power
........ PAPET wenernreninreeeeedd 11| BE 50 1...2.. utilizt‘.“(l“ in 1880 as here
R o %a enumerated, 6,666 horse-
Printing and publishing..{ 1]|~= 2 | ... power., Increased Dby per-
Snahes, doors, and blinds..| 1 |12 40 {aee.o.. t}"]"gig‘g%}‘l"gggp“w“ up o
SIHPES. e e e eens 1 : 45 |
Wood-palp - cvvivennvenns 1 % i1
Wraught-ivon pipe........ PR LRI SR U17: T TR .
.| Saratoga..... | Grist and 8aw..c.ceaeenenn 1{ 5-8 25-50 |....... Lower aqueducet,
Albany ....... Pq;‘vgr supplied for pump- | ... gL 100 ... ‘| West Troy water-works,
ing. i
Agricnlturalimplements..; 1 ] {11V PO
AXS sier evmrmracairennae 1 100 ) ...
Carpentering . ..ooveeevant 1 & Qleee-
Condensed milk........... 1 E .
(071120} PO 1] 8
Tlectrical apparatus ... 1 *é
Fertilizers ooeoieenniens 1 &
Plouring and grist..-..... 1 %
I 1| 2 Rl Il Tl i
Knit underwear ....-..... 21k merated, 1,307 horse-power.
TastS ccenienvmmo e ieinns 1 E
Lumber, planed. ....c.oo.. 9 é W |eevnenns
Idachinery..coevnvnnne PR S § = 111 I O,
Taper. ... . 2 ‘f 200 |........
BAW eeeemrnns nnneeaans 1]] £ 20 |......
SHAPCIL aeeeneacevannaeaes 11| © 50 50
o0l OXtERet - erernmnenn | 1 20 |...eene- !
Woolen ... ooveemanacnnnas 1 80 60
Tlouring and grist........ ¢ 50 5 S PO
Pumping-works ....... wee| 1§ 10-12 200 |....--.. Rome.
Sashes, doors, and blinds... 1 8 20 (viieenas
o SAW teciiriirnnronrmamaeal B 38 511 T PR,
Do .eoeeeel.... U I ool )71 RO DR | SR 2 26 48 ...
Schoharie  creek | Mohawlk xiver... {,...do .....cvenee Montgomery ..{ Griat and saw. ... oo 1y 7 11 E S Auriesville, main stream.
and tributaries. . |
Do.coccnn vevind.. O e e do e Brooms and brushes ..._..| 1 [ 1 S
Do.oeee el A0 vvnr e} ce o, Flouring and grist....... } 12 T edreemae }Mill Point, main stroam.
Do.eet eoannn. O e e R U TR - 5 PP 1 l i1+ I O
De el . Y21 PO, v A0 el Flouring and grist. g1 50 lieemunes
Bo........ MO L aaas Y VORI I -7'5 SO, 401 } 14{ 30 lieeeeenn }Charleston, main strewm.
Doovevienn.., . do . vevniinns JEUUY: U I TWheelwrighting ... J 1 15 ieienaen
Do.ocoeiiiii. Jonnn B DN W PR 1 PO P (R 1 8 20 feeernnns }Location of privileges uneer-
Do e SO AT TOOLeN «oneeeeneeens e 1] 12 0 foll]S min
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Table of utilizced power on the Hudson river and tributaries—Continued. ‘

Il o ‘6 1)
. s ' z 1] “u
Stream. Tributary to what. State. County. Kind ogzgtx}ll](zr manu- E ;g *E = ;%-E Remarkg,
; 2 B = gt
a2 8 |.,&\ -
Feet. | . P. | H, P,
Schoharie  oreelc | Mohawk river ....| New York...... Schoharip..... Agricultural implements..{ 5 64 65 |...cn..
and tributaries. X
Doeuranernnnnns Carpentering ...c.c.caeanse 1 12 12 fa....
Doveerennanan CHUOIIE caeeniviiaarannnns 1 12 20 [iweiann.
............. (200Perage —..oovneeacrea--| 1 7 R I PSPPSR
............. Floming and grist........| 26 484 90 f........
_______ Furniture ...oo.oeecn. oo 1 12 ) 2
| Maelinery soveeeeeioveea | 1] 16 15 6
.............. BRI 1) (T O I | 17 50 40
.............. CBAW ... 4 5T | 1,20 20
_______ Tanneries ... 2 25 30 |Laeenen.
.............. Wheelwrighting ... vveen] 2 20 18 tiaaiaaes
Woolen voennsvnennnn- 2 45 ) S O
Cotton 1 30 TH feeenran.
.| Flonring and grist. 4 85 143 |....
.............. Furnitore........ 1 11 30
Baw. ... E ki 8 178
.............. Tannery .....evveveveennaap 1 8 5
................ .| Wood turningund earving.| 1 12 5
............. A Flouring and grist ........] 4 09 140
............... ISAW i B 02 188
A Tanuery cveieeiiaeiiann.s 1 5% 4
' Flouring and grist. 2 404 170
......... T R B | 11 20
Flouring and grist........] 1 18 40
| Gloves and mittens . ...... 2 a8 90
Tamsber, planed........... 1 s g 8
Sking, dressed coaveneaen.o 16 278 454
Flonring and grist........| 1 15 40
Sking, dressed veeneeeaan.. 1 14 30
Tast Canada creek. Qo . Clievse-hoxes ..oooooven... 1
) U7 S do . (6311 T 1 l .
Do. .do Tiouring and grisb, . ...... 1 0 B0%).- - ++-| Ingbam's Mills.
Do. .do SAW it el 1
Do. do Felt woveisiins vinennnn 1
Do.. do Flouring and grist........] 1
DOweeiaennnn da Pianaand organ sounding-| 1 20 290 170.:f Dolgeville,
lhoarda. ”
Do.veeniiaann. JOPRPUNY 1 RO B (1} Baw oo [ P O
Do.... e do ol [ ....do JR S 3 32 90 j..-..
Tributaries. East Canadacreek.)....do . Cooperage .ovausveeanans. 2 22 i1 N I,
Do. PR [ PR PO : {1 Saw .. oeel aeeee see.-.| 16 216 528 60
e dlo JSTTT 110 3 1 23 0 40
............. -...do Flouring and grigt........| 2 43 185 foee..ae.
............. .. do Farnfture coveeecaeeeennn 1 9 16 fieeinnn
.-Alo BAW trieirincenraanaanae]| B €8 177 feeeennns
- do Shoe poga. coveniineenan... 1 10 20 |iaeinnes
.- o TannOry « v caamnnamnane] 1 8 0 4.
-..do Toys and Games «...oe.-.. 1 11 - PR
- do Flouring and grist........|{ 113 [ 50 {........
ven.do Furnitore. . ooooiennnnn., j I I 1 IR B
D 4 1/ T -..do TO8IerY. cunevrcacennns [ I A 60 75
DOeereenenenn ..do | Paper......c.ae. e 1 1&! 160 {........ Herkimer.
Do-veneenannna, ..do Plaster .ovevvimvvnvimnce | T d] eeaiinfeeeniens
..do Saghes, doors, and blinds..| 2 PHR .
-.do MW L ieieeraeceacanas 1 40 [.ue...-
..do | Flouring and grist........| 2 130 (eemieens
e T T e e v o
e llo ‘ do......... Wheelwrighting.......... 1 ‘- 8 leeenen ]
PPN (- SR PO do........ BAW it 2 22 55 | iveeue.
.eello ..! Oneida........ | Flouring and grist........ 1 14 45| o.... Trenton Falls.
PN R FON do...... [ PO I+ SN PN 1 0 ...
[P U FORY: [\ S en A0 s L TADNEEY e e e 1 } JB§ 26 {..oen.. }Proapect.
Tributarics........| WestCanadacreek|... d0 ...o..eoun. [ P U Butter and cheese ........ 1 6 [ N R
B3/ TN PO [ P RN P I: Ceeaen [ [ DU Flouring and grist:..vee..] 1 30 60 {iouiuuns
D0eeceerevenf = A0 eeenrernnnn Y P [ao ......... SAW weeveveeernesrnnnens| 8| 41 48 feeeens
B T RO J IR (1 OPRARNPN PN [+ S [ P [ { R Wheelwrighting. -........] 1 30 8 lineess .~
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Table of wutilized power on the Hudson river and tributaries—Continued.

= | Pl w | B :
‘ ind of mi AlE L ER | Ty
Stream. Tributary to what, State. County. Kind Of; a‘é‘t‘}}rgf manu- | g H 25 . Remarka.
| 503 |5 ik
] & - l
A | Rt ;
Feet. | H.P, | H,P,
Tribtarios - .eeces WestCanada oresls] New York...... Herkinier...., Flouring and grist........ 8 127 101
Do. JOR 1 IO, vevees e QO vee@0 Furniture......o..........0 1 9 [}
Do.. U i [ SO, JAPRY (s TP NN i [ SO Machinery...... eaneamnnn 1 14 8
Do. Y ;1 I, [ ' I, e oL, Sashes, doors, and blinds..] 2 25 25
Do. [ I e dlo i Yt SAW . i e 231 831 485
Do. U U YU PO 1) SOOI PN i V- S ST NI B | 13 16
............. AU [+ IO o cveen...t Tapneries .............0 2 20 43 :
Wheelwrighting . ......... 1 L} 16
Wood turning and carving.| 1 23 12
Wooden handles . ......... 1 16 2
Woundeuware ...... 2 23 20
Woolen...ooovveennnanna.. 1 12 8
Agriculturnl implements .| 2 45 200 |oeaeien
Cotton....coevoiiiiaee.. 4 101 1,160 1,170
Cotton-hatting. 1 1 4 6 6
Flouring and grist. o3 40 185 [.......
...... Hoslery... ..... 1 10 30 50
.. Lumber, planed. . 1 15 1 .
PR Saw ........ 3 39 M40 ...
. Silk..... 1 18 5 foeaooo..
Do.... PO T IO, -do Woolen ............ 2 56 178 200
Tributaries . Ssugnoit creok. do . Carriages and wagons . 1 73 8 L.
Do.. PO { T, .do .. ceanflo Lae .| Furniture .. 1 23 12 ... ..
Do e dga... do .| Machinery .. . 1 24 10 O
Do.. cendo el do \ Maps and atlases . 1 10 4t e
Do.. PR I T, ... do ‘ Wheelwrighting 1 10 L T
Doreernnnenennn [ | R TP N I S N ....do. Woud turning and carving.| 2 36 18 | ...
Origkany ereck and | Mohawlk river....l....do ........... cen @0 oeeeoo.. .t Carrfages and wagons ....0 1 20 15 12
tributaries. !
.| Cotton cuemee..... 20 41| 200 |....o..
Cotton-batting.... 1 10 Li31 T
N 14 100 100
1 Flouring and grist........ 8 117 [:3: 1 P,
1 PRItS o emere e eaes 1] 20 20 |eernennn
e BAW 3| 90 foeen.n-.
{ Wheelwrighting ....-..... 1 9 12 everienn
P WO0len. e e 2 28 45 oaa..
.. | Flouring aud grist........, 2 20 LU
B N PN 1 I [P [+ S RPN ;1) S BAW tevineiienie e 3 33 [ { I
Minor tributaries ... ... Flouring and grigt........ 1 18 20 ... s
Do..... [P . . 551 2 S | 18 20 feeeeoa
Do.eiaiinnn SN 1 R vesnes R I Schenectady ..| Flouring and griat..... - 4, 116 160 jonneuns
0 [ U R I ceendo e Ol oSOy o vvervemaemnins 1 40 50 80
Dooweneel P PN [ R Saratoga......| Flouring and grist........| 5 76 875 levennn
Do..... . P U PP RPN [+ IO cee @0 ieniaan, SAW « i 7 80 176 |oeeeeaan
Do.eeeannn..... PN« (+ S, eeed0 .aueen.....| Montgowery..| Agricultural implements .; 1 42 511 R,
Dorevreiaannnn Y I U U TR I Bagg (1ot PAPET)..ceveeen. 1 27 25 20
Dourcenvnnnns P 1+ S, Y (. S, RPN PR [ R Beehives covenevrceacnenn 1 12 12 20
[61:3 411:1 1 S 1 30 240 500
Carriages and wagons..... b3 12 17 |eeeinen .
Carriage and wagon ma- | 2 63 48 (iieee--.
terials.
Car- and carriage-springs .| 1 20 50 50
Cooperage —..uiveeeen.-ud] 2 18 30 |eocwnnns
............. c.e . .do . NN : (s ISR Y 5171 1) : JUEUNUURPRIRNPRN B 12 30 60
----- s do . veeelO oienoo..| Fertilizers...o.ooovviiaaney 1 1w’ L1 20 PO,
------------ . . . veaO oeeee....| Flouring and grist........} 11| 204 349 15
........ Hosiery.eunervauucrnaneees| 8 1604 525 805
......... Linseed-oil...ovcvoaeeaasd 1 36 150 faeveevss
. PR ; [ Maochinery....-vo.cao. weed| 1 16 35 40
..... . ....dg ewan Maps and atlases .........] 1 27 25 20
............. el . . do..- JdPaper..ceaiiieia i B 80 272 105
.............. I 111 1) ): TR I § 18 15 |eeevrens
............ 1~ 11X RS B & 3 183 841 25
Semreareean, Shoddy -reevvvomnmnaeieaana) 1 a1 )70
......... Sking, dregsed ...ovvavees.] 1 18 12 |eeennns
R LT T E P Ty RNt PR (, SR S | Woolen...... Vrmmemenaaenn 2 30 48 20
L T Fulton........| Flouring and grist........] 2 38 0 feemraens
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Table of utilized power on the Hudson river and tributaries—Continued.

3 o D
ot of LR R | %
Stream, Tributary to what. State. County. Kind o%;g;ﬁroet: many- Sl o= %5: E’g Remarks,
2 5 L ER L g~
ElE | E | %
7l B & <
Feet. | H.P. H. P,
Minor tributaries. . Fumiture...... [P 1 10 10 |oveennns
)31 TR Gloves and mittens .......| 1 10 10 jeeannn-n
Doeveen ot 7 121 245 50
)4 T 11 172 837 PN
DO eeenaeanes 1 10 10
) 57 S . .| 8kins, dressed . 2 144 20
DO eeamaannes . - .| Taunery ... 1 15 16
...do. .| Wheelwrighting . 1 15 6
....do. .| Weoden handles. 1 17 15
e-ndo s .] Woolen ..cooo.... 1 12 50
[ [: B vedoL feranes .| Flax,dressed ... ... 1 10 12
........... . TFlouring and grist ... [4 116 208
..| Forniture.... 1|+ 28 28
.......... . Matches ......... 1 22 45
SAW tiie vermmnemeeaes 9 187 281
Wheelbarrows............ 1 18 60
........... vene Wheelwrighting., ... .o... 1 8 10
.......... Flouring and grist ... ....| & 604 138
HOSIery «ever veennevnnnnn 1 16 30
. PR T, . Machinery.coeemcrannennnn 1 10 8
i U 1 SRS R I S el ] BAW .| 17| 1894 82
.......... .. Wheelbarrows ..., ..oo..p 1 10 i
L [ cenido ool Wooden packing-boxes...| 8 27 29
PPN {1 PR PR s (i TR [ ¢ 7171 I Furnituyre....ccoveeeansan 1 13 8 [evrreens
Hocsgae river.......| Hudson river..... ceeelo il | Rensselaer... | Woolen ..., .. SO PR 1 3094 70 feeane--. .
b 5.7; DU N [ S, PR s [ R cewndo Lo Flouring and prist....... 1 } { 45k]. ... ...] | Sehaghticoko.
Doieeeniiia e 80 L PN < [ TN PR [\ IR Cordago and twine ....... 3 % 8 7%{ 310 100 Cable flax-oills.
Do.eeennnensn e 0 i e QO O L PRDED. e e e vacan e 1" 100&{cnonnn--
L o L Y ) DR [ | Gunpowder.,oneeeaaano. 1| 812 208 12 | Schaghticoke,
DO.cavrenieanns N T RPN 14 O PPN 1 I Linen twines, yarns, eto..| 1 )
Do.covevrnnnan. ceen@0 i Y (s R, PR B . Kuitegoods .............. 1 "
Doooiiviinan, P [ U SR PR (I Flouring and grist........ 1 }15—16 o0 10| Valley Fails.
0. TSRS PRSI [ N RPPPORIN PN : [ U R 1 Paper....... coeliial 1
B E L RN 1 RN ceendo ool Agricultural implements, | 1 159 feoeneenn
axes, ¢to. } 3{ } Johnsonville.
Do P { N PN L1 S <ee.do ..e......| Flouring ond grist........[ 2 45 ...
67, TS ST [+ OO SN [ BN RSN PN [ Agricultural implements .| 1 19 300 180 | Hoosac Falls,
Do..eennernnasitevanlo o oeneo oo, Vermont........ Benningtan. ... Cot{on ... oneennieaansanes 1 17 330 250
8 B E T : (¢ B RPN [ S P PN I R Hosiery, et .oocoevnnno. .. 1 9 50-60 |.....
)17 TR, vee O Lol oool..) Massachusetis..| Berkshive ...} Cotton ... cocveueno.. weeaef 190 830 | 3,048 12,230 | Incloding 5 g}-'wilegeﬂ for
. the Renfrew Manufacturing
Company, and 4 for the Free-
k man Print Works. :
TSN [ RN Flouving and grist........ 2 24 JLLY R PO
ves Joaodo o Marble-dugt.............. 1 80 90 | 60
eeastlo o PO 1 S Paper ...... e s 2 12 244 220
[ R PR 1L S UPOIN FFPN [ U Tannery ---cooeeeevono.o.. 1 b} 17 |oeene
............ ceeello coeenii b d0 e WooleReeeanaiiaeeeaeao| B 86 619 485
Hoosac river .. ... RN [ TN veendO il Cotton .oevuenuomvns weuens 2 28 52 K] .
............. cendloceeeianiiliesido oo | Flouring and grisb........| 1 30 80 fe.e.....
............. ceenflo i lieido oo ] Knolin and grownd earths.| 1 15 15 {eemeunen
RN I 1 { S RN 1 S Maclnery .....coeaeueunns 1 26 15 10
------------- ceello o Tammery el L 12 15 |eweranns
ceevinemeen.] Vermont........ Bennington...| Carriages and wagons ....| 1 8 2
Y 1 O [, lewedlo oo, P PR (1 SV Cotton.oaeeo..., P 2 43 180 100
..do .‘do ........... S [ Drugs and chemicals...... L (- |
cevenn cremranyeeenflo L O Tlouring- and grist ....... ] 69 02 fa......
............. ool do ... Glass, cuf, stained, and | 1 150 8 8
ornamented.
Dooeveuiiaao., PR 1SN PR ' SR DY (- ST Hardware .......... cam—— ) O TP - SR
Do.veevniaanal R PP [ s veeedO ooenoool i Hosiory......... veremeaes 5 07 190 220
Do........ cemenfoenc@0 e do el ldo L Kaolin and ground earthe.] 4] 116 |, 07 Je.....
8 1 TR RN 1 T R [+ RN RN [+ ST Machinery......o.o coeee.| 8 70 88 |..-..
Do.. e 0o Paper. .o, veee| 2 81 150 12
0 7, TR PSP {« SRR OO T P . R Photographing ...........] 1] 120 17/ S
Do.eenennnn o P I I [ IS (70 18| 212 855 48 )
1 IR PRSP ;I SRR MUY ; [+ IO <vs@0 ..auro. | Stone. and earthen-ware..| 1 8 12 [eeenss
Do...... () (SRR ;I U ROV ;[\ JAPOREPPN RN I U Tannery...... RO ki 18 Jeeuwaenen
Do.eannnn.. ceeideadoLaollla. ceemelenedOiieiinoodo ool 'Wooden packing-boxes .| 1 14 20 laeeenn.
396 :
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Table of utilized power on the Hudson river and tributaries—Continued.

Btream.

I

Kayaderoasgeras
ereck and tribm-
taries.

Y L[ R
.do....

| | B .
. Kind of mill or ELE ) T
Tributary to what. State. County. notuye, AT Siog g2 pE Remarks.
g & Eg SA
HEREEE
| B E B g
-4 = 2 -
_ i Feet. | P, | H.P.
To0sac river..c...{ Vermont........ Bennington . ..| Wooden waye...cceeeaenn. 1 15 0 |.......
ve 00 ceiinnn.. Woolen.ooocovweee ceeanl 116,82 225 250
Renssolaer. .- | Cooperage cooveevuvenenonn 1 9 45 |.......
cedoaae..n Flouring nnd grist....... | & 167 200 10
e doiians Furniture .v.oo.oveeeennn.| 1 12 10
...do ... ‘ Tron castings.oonenoenn ) 1 10 4
ool , Paper..... oiovienieiy 2 38 637
cedo e | Saw ... 10 204 471
I T RN | Wooden packing-boxes .. 1 20 5
Washinglon ... Agiicaituralimplements,.j 1 16 22
..o ! Cotdage and twine . ...... 2 18 120
.. do 1 Flax, dressed ooeennnnennn. 1 10 12
.. do . Flouring and grist....... 4 82 198
.. do BAW e Aeean | 4 73 127
Saratoga TFlouring and grist. 1 P
.. do Machinery. 11490 370+ ' Lower privil
2 E - O privilege.
... do Paper ceo.. ceiiciionl 1 :
co. do . Sashes, doms, and blinds, .| 1
... do Cottoneeeenns voveenvnann. 2 64 060 450 | Saratoga Victory Manufacfur.
. ing Company. About 760
: . horse-power actually ir use.
............ it and saw 4o 4 15 fo.ooian
Agrienlturalimplements..| 3 49 391 137 !
- " Flouring and grist. 1| 1m 370
. Machinery....... 1 11 87
" Paper...... 10 157 1,012 700
s Llaper bogs oooennaan 401 2 3 7
| Paper collars andenffs... | 1 18 ki 25
...... Saghes, doors, and blinds. ] 1 11 87 foeeeao..
......... BUW oonanns ol 10+ 248 2
......... Tunueries .. 3 314 65 75
......... Wheelwrighting. . 1 1 7
......... CSAW cieer ceeenremnenean| 1 10 26
PIOSLEL «evmenrrcnaercannns 1
......... Sashes, doors, and dlinds..| 1 } 10 |eeeeenes]oceoooo | Clark’s Mills,
......... [N 2N I
......... Blankets oo caveneeecan ] 1
......... TFlouring and grist .. ..... { 1 l & 565l Midale Falls,
......... Sawand plaster.......... p 117
......... Wuod-gulp and leather- | 1 j
Loard,
Linen threads, yarns, and | 1 jats 180 fecemen-.
twines,
........ Cotton-batting..----.ccc. | 11
......... Flouring and grist........| 1 l
......... Flux, dressed voveeveeoae | 1] ¢10-12 [ 250&fiiconn.. }Gmenwich,
......... SBiTth cvessenincnesecnanas| 1 1 |
........ [T R S |
veuillO .eveenn-- Knit underwear oo oes 1h 7 { 70 I
veeall0 eneeen ] PAPRT e annenenaes 11§ 00 J
Joee @0 i veeeen| Floming and grist........ 1 1
T L 1 9 1kl venn.. Battenville,
SUW weeeeenenennrmannsonn 1 Jl
Blankets..-ccoveeveeemanan| 1}
Flouring and F“st el 3L 7 B0l ...... East Greenwich,
Sashes and blinds. . ....... 1 J :
BAW cimenonass nmemeeaen ]
Marble sawed. coeeeneenee 1 7 piC T P Baxterville.
Tron foundery.co-ooo oo 1
Flouring and grist........ 1 l
BATW ccoeiviee e e 1y 7 120k evennes Shushan,
L Shirts e aeeae 1 }
RS Z1T0) 15 | RS 1
PR 1 6 30 f.o...--
.! Brocms and brushea ... 1 7 35 favennas
Marble- and stone-works..; 2 40 20 40
O« /) SO BAW conr caccrernccnevens 3 204 105 jecemeden 397
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Table of utilized power on the Hudson river and tributaries—Continued.

& .
’ 20F 8 |
o ElE | | 5y
Stream. Tributary to what. State, County. Kind ”ﬁa’é’tﬁlrg_" mang- o = *3,5 h”g Remarka,
208 | B2 | 2R
El B 3 .
= o o [~
o 15 H <
. Teet. | H P, | H P
. Tributaries -.......| Batten kill........ Vermont. ... ....| Bennington...| Brooms and brushes .. 1 19 55 |........
b0 7 DRI R [\ S Y [ S RN I S .| Cooperage ............ 1 16 25 foo......
j 07 JUIU FURY ; [ IPORUUIPIRUN RPN { S RN [; S Tlonring aud grist.. i1 87 100 {....un..
167 DA FRRN | (7 SO Y/ I R (U Furniture.....occeevevn... 1 13 40 ...
i YOI FUROY : [ SN U . SIS PN .|+ S Tron castings ..oooeneenns 1 13 12 feveeonn. *
0TSSR FNVIY - [ SO MO (: SR ceedlO il Lez}tl{er, tanned and car- | 1 12 15 80
ried.
) 67/ TR PR Y IO PR I R Lumber, planed........... 1 9 18 |oeueueee
DO vernnrneann- Y (R vee dO i R [ Machinery.......coooveins 1 4 L 2 PR
07, TN FUR; 1\ SUUIIN SUCRY: (: BSOS ceeflo el SAW ceii e 18} 4004 590 60
DO vermcerannnn PO 1) S, Creeens edo, [ ' [ B, Wooden handles.......... 3 42 42 |.....
0] TR Y’ {, SRR FUURY: | SIS i..‘.do _____ v.. | Wooden ware............. 8 55 L7 S R
2 O Y I New York ..... ‘Washington ..} Agrienltural implements .} 1 20 12 |.eeunes
Flax, dressed .ocevotnnn.. 1 8 15 |eeeanen.
-t Fouring and grist......... 3 38 165 |........
BAW eotrenie e sl sl op 85
L oStarel . 1 14 12 |eeeieen.
Wood-pulp ..co.coiaenil 2 27 650%(........| Hadley.
DOeecereaann ceedo s [ B ceedo.l. Woorden wWare........ce... 1
DO vereen S SRR PO ' S ceodo.iLiee..| Tannery .ooo.o.a.. P, 1 } B R ERtl [ERLLRLT Do.
DO eennnnnn SN ; 1 I JUUY [ R i (i .| Flouring and grigt........ 1 20 30 |....-.. Providence.
DO vesllo ool cewdocooaeo...| Hamilton .. ... SaW L] 10 20 |l .| Wells,
DOuenneannnn JUDRY: [ SR T SO veerlO coo.oo.. | Tanmories...oo..ooioen.. 2| 8 58 50 | Hope.
Tributaries........ 'Sacondnga river..|....d0 ........... ool Luomber, planed...........} 1 2 40 ...
DOereeannnnn [ L e RN . ceedo L BAW coeee i i 67 169 1. ...
3/ DO [ S emen cee dO e wefeaedoLLiil L Tanneries .oeeeeecvennn.. 2 21 70 102
DO.caneenrannsafoer @0 ciiiisaaaan, cee@o oiiooeoo...| Fulton........] Agricultural implements 1 8 10
B 0 7 Y PURN /. S Y [ PO PO [ SN | Blacksmithing .. ........) 1 11 16
DOeare.-.. cree fene @0 serianaannns [ Y. T S, eleca o onaa. .. Cooperage ....vooeaeun.--. 2 26 40 [.o.o.....
0 1 veedflo ool remaaan PO I SRR «e- do.........| Flowring and grist........ [ 82 274 45
DOuuaiiiifeeallo e O T PN N [ IO Iron castings and finish- | 1 6 (I EERRE
ings.
Do...... PO P . U RN e 0 it [ EY U S Lumber, planed........... 1 9 11 Y PORN
Do PR Y U PR Y [ JRN R Paper...o.oiiiciiiiinian., 5 it 105 70
Doeernrnaannns RN [ SN vene@0 e ]eenido ol Saw ..l [ 17 222 477 50 '
0 RPN FPROY (S PPN T SV SRR | (PR [ 21 110811 -1 10 10 |eceneans
Docreriiaeannnn ORI FRNUOY . 7 IO, P PN [+ S Skins, dressed - o2 29 20 10
DO imrianafrnedO e [N [, B S N 1. S Tanneries ...... 3 174 36 85
DOursnrenranenn PRI T PRI PO [ SO, Y PO s I+ SO Wooden ware. ... 1 n 18 15
Do.covernvannadvecdo.iiils [N PO [ I R < { RO veue] Woolen....... Wl 1 20 14 20
10, vaevaceannnn ceeallO crraiiiiacnn. RN I v..| Baratoga...... Agricultural implements .| 2 19 34 47
5 71 JARUUR SO ;' SR PRRRRPUDON RIIY ; |« S RPN [ S, Flonring and grist........| 4 1] 100 |eeounnns
DO.vrrvennccnns PO I IO 2 28 28 leoaeen..
b 07 PN PRI SN (S . 1 15 15 feriueans
DOuyrerneereeneafenael0 cvanenneannn. vens 14 238 863 20
Docrveverraenaenndo e, [N PP Tanneries ...... ..., 2 33 7
Da...... Wheelwrighting.... 1 13 /U P
Do.eennen . Woodlen ware. .. .l 2 84 50 foe-vnen.
Schroon river and | Hudson river.....[....d0 ...........}{ Wamen.......| Wool carding . ...... vevnae 1leeeieen,s 1B feemnnnnn
tribataries,
DO.coree s N T+ IO RN 1 S ceamactoesdO ol Flouring and grist........ 3 30 185 foennieans
Do.ennnnne. IO . [ S .. do [T I Planing. .coooioviiiiiinad] 1 feeeeadin, A T
B 0T RN SRR '+ SOOI, .. do o Sashes, doors, and blinds..] 3 {........f_ ... 0eeeoiil]
Do...... e P |+ R, ... do ' [ U SAW tiiiie i el PRSI M
L T PR PR [« PO, el do O (R Shoo-pegs..... [ 08 P SUURTIL
Dowecrennnn... R (o SO SPRY [ e do e Taonery. .. ...cooun.o.ll. i . ..
DOeviaaniaan, R {4 S ... do ceedooiel,, Wood-pulp -vveciinnn... 1 12 150 [-enecnen
) 0 POV FOY i [t S o do .. Y Y (. S, Woolen..ooooeienenmnnnn.. 2 18 111 N P,
Docrinneinaes Y ....do ., Hssex...... .| Flowting and grist........ 2 36 i1 P
Do........ eew do . [ I, Saw .o, ceen] 12 150 534 feeen.on.
Doeeeennnn Ao ... condo . cpeeeo oot ] TANDOTY soreervvaacaeen, 1 12 60 feeneenen
Alrliec;%her tributa- ... do venndlo Westchester..| Carpets,.oae . venoo... ... 1 12 40 760
DOcennrcrsnnns ... do . PPN [ I Cutlery and edge.toolg_ O I 1 26 40 50
Do..... .ode ., ceelO e Pertiizers. ..o een. ... 1 85 41 22
) 57 TR I [0 S, oo do . vanllO il File cvvernvnneennnanna 1 17 22 40
Do a0 e, Lo eae do el Flouring and griste.......] 8 126 352 95
................ 4o ...o.eeewsifoeo o oeno .| Sashes, doors, and blinds .| 1 13 8 10
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399

.
o E - - P
sl 2 1zg [§
: Kind of mill or manu 5| E 2% ; 5 ‘
Stream. Tributary towhat. State. County. facture. - s 5 5 e B Remiarks,
NG H
El = = B
= B ] =
“ = =1 -
. Feet, | IL.P. | HP.
All other tributa- Hudson river..... New York...... Westchester..! Sillk c.v.ovviveinnanann.. 38 274 97 165
riea. ;
doaeenln RO B Tannery ...oevvvvnvnnnens 1 18 10 20
-.do . --.do Wheelwrighting. .. ...... 1 23 [ P
dq . vee o onieaa ) Wire-works. ... Cemeenens 1 25 44 185
do . Rockland ..... Flonving and grist........ \ 2 i 40| .......
A0 e Ovangs ...... el e el me | ar|e.....
Y[+ YUY IR ¢ [+ IR Machinery...coovvnivanan, 1 2 20 i 24 |
(o TN ' 1 IO, Marble- and stone-works..| 1 {........ Glovernnns
[ (- S oo do e Taper oo cciiiiiiennns 2 85 215 195
{0 I e o eiaien, SAW teerreann mrverrranan 2 25 4 ...
Ao ..., PR e doaaals Tanneries oo coomanentt 2 803 80 |..veenns
A0 e ceenflo i Waolen. ..... 5 78 311 300
;1 T S Puinam....... Flouring and grist....... 2 35 i1 N P
. Y [ I, PR 15 S Paper.. oo 2 48 95 180
Douviniiiannen PR (I ceees wee.@o aooieian.] Ulster....... Buskets, rattan- and wil- | 1 33 12 50
low-wure.
Doeeecrnnrneens PR 1 TP PO ;o RN ST P [ PP Carriage and wagon ma. | 1 14 18 |euernnn
terials.
Io..... vevemenn R U S PR [ B RPN : [ Cutlery and cdge-tools....| 2 21 66 81
[ (ORI PR 1 IR, Dyewools, dyestuffs,and | 1 24 25 1, ...
. extraets,
[ (- IO vee Q0 coernaes.| Bxeelsior. coviaaeaiiian. 1 12 50 120
[ TR PR s [« IO, Flouring and grist....... 12 232 E1i 3
X2 1 YRR RN (s B PUinfs ceueninn cemeveannn 1 30 40 (...
O 1 SO HUURY 1 [ SRR I - 1 PPN 6 914 N7 |eeennnn
[{< E, vee 0 <eveooe.l Wheelbarrows....ooooon 1 18 20 25
....do. PR U TR B 01711 (1 « ORI 2 61 44 1. aen,
. do . Dutchess ..... CorpetS. v vevrnvrrrennns 1 18 50 80
Cutlery and edge-tools....| 1 20 26 foenienns
Dyowoods, dye-stuffs,and | 1 40 270 380
extracts.
.| Flouring and grist....... 5 95 178 {. 50
Hats .. vovvemeramciianans 1 22 200 |- 150
AW . vercemenvnssnencasmann 4 49} 2.
Wood tarning and carving] 1 80
Woolen . vmncmeancosucens 1 12
Flouring and grist. 41 1104
Paper...... 1 23
Saw .eunn . 8 79+
Wooden ware. . 401 18
........... Albany .......| Flouring and griat. 6| 127
........... we..do .........| Hogiery.. g1 14
........... w..d0 . iuuos...| Papep...... g 8 58
VU T S J- 1 R ferrems 7| 13
.......... Rensgelaer. ...| Agriculturalimplements..} 2 44
........... ... @0 .........| Cordago and twine.. 402 25
......... ee 80 crameenn.| COttOMneeeeinnnna s 1 28
........... .. @0 .........| Drugs and chemicals .....| 1 60
PR 7 R Flouring and grist. 9| 202
- 4 79
.. 2 33
i 2 U4} 175 ] 150
R 71 120 R IO
veaeO ciceen ) Woolenm ceeeinnaes e, 2 25 8.,
Saratoga ......| Cordage and twine........ 1 22 4. ...
PR 1 TR Fortilizers..ccoevueeeenns. 2 30 85 |........
Flouring and grist........ | 17 380 |....... .
[ T [} 4 M2 ...
.| Sashes, doors, and blinds..| 2 12 47 40...... ..
Woolel cvenvreemmmcnnnnan. 1 12 16 ]....0--
Fertilizers ..ocooveanen oot ) B I 80 |, cceunn.
Flax, dressed ... eoev-avnae 2 48 8.
Flonring and grist........ 3 853 108 | ......
SAW ceimeiiiiin cae e 3 61 100 {o.nrsnn-
VINOZAT tvv v vomemenennes 2 234 L LI I
Flouring and grist........] ¢ 47 180 | aere-- ,
AW cciveeieiiraecaennas 2 22 80 |..nnnnnn
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Summary of utilized power oy the

CcOTTON-MILLS, | WOOLEN-MILLS. () | TORIIRE. AND KNI PAPER-MILLS, “(‘igg’;?;c:m;}:\n
. . : - : S . B
Stream. Bl g, | 8. A8, | BBl 8. [ % )Rl s, e, |B]lE |2
5 EE | pg 1] BE | 5 1T BY | pE 1B Y | mE % B3| .
y| m8 | Bo gl 28 | 22 lb EN | S8 1E| BR | dg [& &N | 5B
2] 5 g s 5 ERfa] & =Rl - =Ll PN ) 22
sle 1B Bl |2 1281 V2 QB |2 {812 |§
HEEERIIEEER LEEN IR
. |®mP|RP H.P. . H.P P | HP H.P. | HP IE | P
1 Hudnon Tiver.cvsen i it s acraa st ensaes FRUT PPN PO P e FrrTr 3 150 75§ 18 | 5,057 5§ 7
2 1 Croton river and tributavies., coorvianuniiiiininiaanns . 1 17 | eeenns e A P 17
3 | Murderer’s ereck and tributaries . O P FE R CREETE IEERERD 2 424 185 | 10 814 n
4 | Fiahkill creel and tributaries .. 2 750 1 L30E  [-.o--diels O O 14 432 50
5 | Wappinger ereek and- tributaries...o.oo.ooo. 2 90 | i B P LT e T T 66 65 | 17 621 50
"5 Dondout ererck ond tribmtaries ccae.oiacaeiiiiaaiian |- 7 530 409 . 5 240 240_ 60| 1,776 5
7 | Esopus ereck and tributaries ..., teeeeretnataaainans R O R O PP - 2 470 410113 024 25 |
8 1 Junsen's kill and tributaries o oveeeoreeeiaaaaeiieiiians J PN P J Y . 3 260 ... 8 178 ..., ...
g | Catskill erevk and tributaries ..o ey 18 1 Y P 51 408 poo180 8 L .of 2 80 2582 738 29
16 | Kinderhook ereek and tributades . . oooovvionnian. T 1,088, 643§ & 125, 0] 3 145 5021 1,845 318 | 32| 1,020 40
11 { Poesten kill and tributaries. ..... . 1 80 201 1 E N i1 88| ...... 2 J 210 | ...... } 4 205 |.ouveo.
12 | Mobawk river and tributaries A1 osen| Lescfis | o8, 7sofse| 2475 | o017 1,105 | 4o fus| 481 4
13 | Hoosae viver and tributaries ......o.e . 251 83,6001 2,000% 7 1,014 Thg O 240 220F 8 1,151 282} 24 849 10
14 | Fish crevk amd tributaries ..o e vnaeeaneaan 2 060 450 £ L. .. ...t FUUUR PN A - 13 1,324 822118 605 1........
15 | Batten Lill and tributaries ..o veciiiiaciiieanaiand 1 10 .....a. 4 112 |, ...l 1 0| coones 2 185 oo oeent 13 673 ...,
16 | Saeoudaga viver amd tribataries. ... ... heeeseanaas JR PO R 1 B L (1 R ] R 5| 105 78111 404 45
7 [ Sehreon river ansd tribuntaries oo icociiiiiniiiniend] ceiiaiand il a 29 \\ ....... P PPN PR PN FUSURITE RN 5 245§l
18 | Allother tributavies o the Hudson river ... ... 1 ¥ O 13 505 ‘ 1,140 5 246 .. ..., 10 698 645 F 72 | 2,405 175
Total, Ludson viver amd all tributaries «........ 55| 11,045 | 5,204 3 61! 4,815 4,200 § 61 | 8,414 | 1,840 Y107 } 12,750 | 3,642 Juof } 17,180 | 557
‘ ]

a Tneluding also carpet factories, of which there are several on the streams mentioned.

b Comprising iron-furnasces, blacksmithing and electro-plating shops, and works for the manufacture of agricultural implements, axes, cutlery and sundry
aaws, steel car- and wagon 8prings, wire, and wronvht-iron pipe, )

¢ Comprising eurpentering, cooperage, wheelwrighting, and wood-turning and carving shops;.and establishments for the manufacture of carriages and wagons,
organ sounding-boards; sashes, doors, and blinds; shoe-pegs, wheelbarrows, wooden packing-boxes, wooden handles, and wooden ware. )

& Comprising works for dressing flax; cutting, staining, and ornamenting glass ; working in marble and stone; printing and publishing; dressing skins; and
Boxes, brooms and brushes, butter and eheeso, cider, condensed milk, drugs and chemicals; dye-woods, dye-stufls, and extracts; felt, fertilizers, gloves and mittens,
goods, shirty, shoddy, silk, spectacles and ey e-glasses, starch, stone. and earthen-ware, straw goods, tobaceo and cigars, toys and games, npholstering materials, vinegar,

400




Hudson river

and tributaries.
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e

N B e R e R e
0% 18148 | & |41% |8 |41% |§ |4 ¢ & |§°% %
Ele, 1% a ] Bs | 28 s ! Bg | %5181 Bs | %5 |o B | % 5. | %,
HAEEFIHE AR A A A AR AN A A
< o K 8 i 2 5
slE |4 |A|E |4 |a| B 4 JRE|E 4 J&2 B |2 |ZE i
op | HP HP | HP HP | BP P | BP 2P | BP | 7r. | mpr

] 4780 |oenne 2 SN PO I £ 41| w4 me| o
2] 288 e} 1l 0[] 1p e, S NS 2. 105 o0 | a4 825 oo 2

L 0 [oemenn 18 eveeeeees fove e, ] 14 6| ws| g
JUUX FSTSVUUN FUUUU ISR NUDURON Fover [N I N N4 FUUO NOUUUEUO IR 4 wms seo] 21| o052 1885 4

¢ % eeeeeae e )2 14 W) a4 10 | 5
w80 L 80 Bl 3 s 4] 187 408 3l 6
s 1,08 10 0] 3 195 feannnnn 62| 2,31 1 45| 7

3 LY 0 FUURU E T IS FUOUIRUUNY IO FRRSUURTUR IO N RO S i - Loveeeeene s 15 455 ooeeeen| B
m 621 38 % ...... [T & ceeeeen] @8] 1,900 | 24| 9
18 864 [eennn... 10 feeeernn ) 8 58 |oevanenn ] 1000 43050 1,98 10
8 90 Lo 12| a2 as| o2 el el e 1! T3 R 27| 1,008 300 | 11
10| 5018 ws] ! 167 156] 65| 1,168 105] 11 210 | sol 1,8 4] 638) 24,087 4,000 | 12
ar| 758 sl o 595 m| e 108 0} 3 48 |l 18] 1,20 wol| 133 o658 4,20 13
10 260 25| 5 465 187] 3 7S I 3 65 % |...... SR Y 40! a7l 1509 14
20| 102 o5 ¢ L R u 204 |oenen..n, 1 15 ] 1l s s0] sl aoel s s
3| 1,02 w| s 75 o] 12 291 15| 10 191 wl ¢ w| s g,m8| 40 1g
14 534 |-ceinnns SRR FUSU, B O 38 PN U 2 60 |eeennn.. 24 168 |veenennns 280 1,087 f.eeaoen.., 17
@ o | 10 258 si6] o 184 w| 3 % ) =l 1om  qer| 1m ed4st 8,28 18
614 | 17,639 a07| 100] 4516| 015f 41| 20663 as| 43 mss | 4wl aml f7M. 2fL0s B2010 10,678

silge-tools, electrical appiratus, files, fire-arms; iron bolts, nuts, washers, and rivets; iron castings and finishings, saddlery and general hardware, machinery. pumps,

carriage and wagon materials, children's carriages and sleds, cheese-boxes, churna; coffing, burial-cases and undertakers' goeds, exocelsior, furniture, piano and

water.supply pumping; also photographing and wool-carding shops, and establishments for the manufacture of bags, baskets, ratts:n- and willow-ware, fancy and paper

gunpowder, hats, kaolin and ground earths, lnsts,
wood-pulp, and wool extraet.

1012 W p—voL 16——26

401

lime, linseed-oil, leather-board ; linen threads, yarns, and twines : maps and atlases, paints, plaster, rubber and elastic
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LAKE GEORGE OUTLET.

The beautiful sheet of water known as lake George lies in eastern New York state, opposite and a little to
the west of the head of lake Champlain. It is 230 feet higher than the latter, into which its waters discharge
from the northern extremity throungh Ticonderoga creek, 24 miles long. "The length of the lake is about 32 miles;
its width varies in general from 1 to 2 miles, but reaches 24 miles at a point near the head. The surface flowed
amounts to 44 square miles, including the islands, which are numerous but small. The area tributary to the lake
and its outlet is 238 square wiles at the upper falls, and 262 square miles at the entrance into lake Champlain,

Lake George is bordered by high hills, or mountains, whose rocky slopes often rise precipitously from its shores,
At its foot, where the width contracts, there are level meacdows. Below the lake proper is a narrow arm reaching
about a mile northward to the upper falls, and nowhere more than a few hundred feet across. The ranges of
wountaing which inclose the lake are there perhaps a mile apart, with rolling or moderately hilly land intervening,
The range on the west runs off to the northward, and remains of quite uniform height exeept as it is now and then
cut through transversely by valleys. The hills on the east side of the lower end of the lake subside somewhat, and
striking to the eastward come to an abrupt end on the shore of lake Champlain, -The latter is here about 1,400
feet wide, and on the opposite side the range is continued, beginning at mount Independence as suddenly as it had
previously dropped off on the west shore at mount Defiance.” The narrow arm of the lake terminates at the upper
dam on the ountlet, where the storage is controlled, and from there Ticonderoga creek rums down through a
comparatively open valley, practically its entire deseent being accomplished in the first mile. The fall is in two or
three principal pitches; and is almost wholly over hard granitic and quartzose rock.

_ The lake is deep, and its sides dip steeply beneath the water, A depth of 100 feet will often be found
within 30 feet of the shore; and within a few miles of the outlet, where the depth is greatest, it is said that soundings
of 400 feet have failed to reach bottom. The water in the main body of the lake is wonderfully clear, and objects
can plainly be seen 40 feet beneath the surface. In the narrow arm at the foot of the lake, however, there is a
clayey bed which becomes stirred up and gives the water there and in the outlet a milky hue. A number of small
streams, none more than 6 or 8 miles long, flow into the lake, but it is thought to receive a large portion of its water
from hidden springs in the bed. : _

A short distance above the upper dam water is taken out for the village of Ticonderoga. About 1,500 people
are supplied, under a head of 200 feet, by means of an 8-inch main having an es.timatked capacity of 470,000 gallons
per twenty-four hours, The project has recently been broached of furnishing the various cities along ﬂ}e Hudson
valley, down to aud ineluding New York, with water from this lake, though it is not probable that any advanced
steps have been taken in the enterprise. The question is one of mueh importance to the inhabitants of the village
of Ticonderoga, for the carrying out of the design would cartail their principal resource. Even supposing the plan
practicable, its execution would probably meet with determined opposition.

The outlet, Ticonderoga creek, after passing for a mile or so down through the village, becomes slack-water on
to lake Champlain. In colonial times freight was brought up in vessels to the lower falls, transferred to the lake,
and shipped to its head, on the way to fort Edward. Lake Greorge thus served as an important highway of traffie,
and the reason is seen why the entrance was so strongly defended by forts. Previously to 1837 navigation to the
lower falls seems to have been unimpeded ; but in those times there was a saw-mill at the falls, supplied with logs
rafted down the lake and floated over the upper falls, and the refuse of sawdust and slabs from this mill gradual]y
choked up the channel until it became no longer navigable, in which condition it has remained to the present time.
But nnder an appropriation made by the general government the channel is now being dredged out, and a depth
of 7 feet will be obtained, so that ecanal-boats or propellers can come directly to the mills in the lower part of the
village, ‘ .
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64 WATER-POWER OF THE UNITED STATES.

Ticonderoga is a pretty and flourishing place. A bmnch from the Delaware and Hudson Canal Oompm\y’
railroad brings passengers in summer to the foot of the lake, and transports freight throughout the year, The
village station is distant not over half-a mile fram most-of the mills, and the nppermost of these is close by the
track. The charges for freight were stated by one of the largest manufacturers to be very favorable.

At the extremity of the arm of the lake there is a natural abrupt fall of say 12 feet over a granite ledge. A
dam 6 or 7 feet high has been built at the top of the ledge, controlling the lake and increasing the fall to abont 18
feet. The dam is an old structure of timber, 60 or 65 feet long. The lake filly regularly in spring, and ordmamy
reaches a height about 18 inchies above the crest of the dam. It is sald that wealthy owners of real estate on the
shores of the lake will not permit its surface to be artificially sustained by flash-Loards on the dam, and in
consequencea large amount of water runs to waste in spring.  The highest stage, is gained in April.or May after
which the level steadily declines until a minimam is reached in September. The water never rises more than about
2 feet above the crest of the dam, and never sinks more than about 1 foot helow it. It falls to the crest usnally by
August 1, and remains below untﬂ November or December,

There is no association of the mill-owners here, but the discharge from the lake is controlled entlrely by the
proprietor of the upper privilege. He endeavors to pass down uniformly what he considers to be the natural flow.
Many of the establishments below are small or of but moderate size, and for these the supply is commonly sufficent;
but some of the larger concerns are short of water in the fall. The flow from the lake does not appear to be
managed in the most economical manner. As has been said, there is a large wastage over the dam in spring, and,
considering that there is a deficiency of supply in the fall, and that the raising of the dam by flash-boards or
otherwise is not allowed, it would certainly seem betier policy to draw down the lake another foot or two in the
dry season, and so make the discharge entirely uniform tlhroughout the year. The head at the upper falls would
be but slightly diminished, aud the loss would be largely compensated by the increagsed volume in low water.

The actual discharge from the lake has been repeatedly measured,(s) and found to vary between an ordinary
maximum of ahout 660 and an ordinary minimum of abont 330 cubic feet per second, although a few years ago it
fell even lower than this. July 10, 1880, the flow was at the rate of 580 cubic feet per second, although the two
preceding years had been unusually dry and the volume in consequence somewhat diminished. The rainfall on
the drainage basin may be taken as, approximately, 9 inches in spring, 10 in summer, 11.in aytomn, 8 in winter,
and 38 for the year. Judging from the above figures for the maximum and minimum, the average discharge for
the year may be estimated as not far from 450 cubiec feet per second, which is equivalent to about 68 per cent. of
the 38 inches of rainfall on the entire basin (including the lake surface) of 238-square miles tributary at the upper
falls. It is stated that in 1839 Mr. William J. McAlpine made an examination of the water-power at this point, and
measured the discharge as 429 cubie feet per second, This is presumed to have been before the lake was controlled
by a dam at the outlet; but as neither that fact nor the stage of water is mentioned in the information at hand, the
gauging is not perhaps of especial assistance in this connection.

In the report of Mr. McAlpine's survey the fall is given as follows: From the lake to the foot of the upper falls,
102.39 feet; thence to Trout Brook inlet, 26.27 feet; thence to water-surface in the bay communicating with lake
Oha,mplam, 91.43 feet; making a total of 220.09 feet. Mr. D. M. Arnold states the fall from water-surface in lake
(George to that in 1aLe Champlain to be about 230 feet, which is of course liable to some variation Wlth the stages
of water in the two lakes. ()

It is easy to see that the opportunities for the use of water-power afforded by the outlet of lake George must be
very fine. The valley is open and perfectly accessible throughout the length of thefalls. Railway communications
are favorable. The lake holds back the water so as to insure entire immunity from freshets, and yields g remarkably
uniform flow. It usually closes with jce between Christmas and the last of Jannary, and opens in the month of
April, The warmth of its water is such that anchor-ice seldom gives any trouble, and then only for a day or two

during exceptionally cold weathe1 when the ground is bare and frozen hard. In addition to these advantages the
water is viry clear and soft, and thus well suited to use in paper-manufacturing.

Descending from the lake the privileges met are, in order, as follows: '

1. At the outlet is a power owned by George 0. Weed and leased by the Lake George Pulp & Paper Company.
The fall is 18 feet. On the right bank is a small saw-mill with 50 horse-power of wheels, and a fine new paper-mill
The latter was nearly completed when visited in November, 1882 , and was soon to start in the manufacture of
news-paper, with a capacity for producing 4 tons per day. The mﬂl has 290 horse- -power of wheels, and i8 designed
for the manufacture of either news-, wall-, or manila-paper. On the lef; bank is a dry-pulp mill using 150 horse-
power. In the year before it was visited 1ts production was 200 tons of pulp, and it has a capacity for 600 tous.

2, Frall of 18 feet owned and operated by the same parties as above; 250 horse- power of wheels is nsed in

s

a For knowledge of the results obtained, and for much general information concerning the lake and the water-power of its ou tlet: ‘

thanks are due to Mr. D. M. Arnold, eivil engineer, of Ticonderoga.

b As wo have seen, lake George is subject to an extreme variation in surface-lovel of about 3 feet. Lake Champlain loges lar goly

in summer by evaporation and drainage, getting very low toward the end of the season and rising high again in late spring; it is thns
snbject to an annual oscillation of about 8 feet,
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rinding wet pnlp, of which the production is 2 tous per day. The tail water from the saw-mill on the upper fall
is ntilized on the second fall, under a head of 12 feet, by George C. Weed’s planing-mill. About 40 horse-power is
estimated to be obtained from an old scroll-wheel.

3. Tmmediately below the second privilege a lowrude dam, a couple of feet high, diverts a portion of the water
of the stream into & race on the right. bank. The race is continued Dby an open woeden flume 6 or 7 feet wide and
200 feet long. Irom the extremity of this, water passes on a heavy incline through an iron tube down to the
cotton-mill of the Lake George Manufacturing Company. The tube is 5 feet in diameter, % of an inch thiek, and
about 240 feet long. The company owns about 75 feet of fall and half the flow of the creek. The head actually
utilized is 68 feet, under which two Swain turbines of 400 aggregate horse-power are run, the two wheels acting
apon a single vertical shaft. 'Only 175 or 200 horse-power is in active use, and of course not nearly all the water
of the creek. The company employs 150 hands, runs 10,000 spindles and 252 looms, and manufactures fine sheetings,
of which its production is 55,000 yards per week. The other half of this privilege can be improved in 2 manuer
similar to that just deseribed, and would furnish a splendid power. Itis owned by the American Graphite Company,
which has works at the lower falls in the village.

4. Succeeding the 75 feet owned by the Lake George Manufacturing Company there is an available unimproved
fall of about 13 feet, owned on the east side by W. E. Calkins and the Glens Falls Pulp Company, and on the west
by W. E. Calkins and the heirs of John Lewis, deceased.

5. A fall of 13 feet, owned and used by the Glens Talls Pulp Company in the manufacture of mechanical wood-
pulp from poplar and spruce. This company employs 250 horse-power of wheels and turns out about 800 tons, dry
weight, of pulp in the course of a year. Ordinarily the supply of water is ample throughout the year, but for a
couple of months, say once in five years, the manager states that the works can be run at only one-half or three-
quarters of their full capacity. The dam is of log crib-work and stone. A small trout-brook, 6 or 8 miles long,
empties into the mill-pond, and is-of considerable assistance at times, though not of much use in low water. It may
be said in general of the water-privileges on Ticonderoga creek that the dams are short, cheap, and unimportant.
The pondage formed by them is very small, and in most cases of no consequence whatever.

6. By means of a low dam of timber and stone and a short wooden flume, water is diverted to S. J. Moore &
Sow's 3-run grist-mill, where 56 horse-power of wheels is run under 4 fall of 63 or 7 feet.

The stream now divides, and a small branch running off to the right incloses an island and then joins the main
-creek again, furnishing power in the interval to Hooper & Co.’s machine-shop, Patterson & Merchant’s grist-mill,
and two other small establishments. Continuing down the main stream, we have:

7. A fall of 5 feet, at which from 5 to 10 horse-power is used in J. W. Treadway’s 1-set mill for the manufacture
of plain and fancy cassimeres. ~ A small race on the opposite bank supplies the sash, door, and blind factory of the
C. P. F'obes Co-operative Union. This concern has a fall of about 8 feet and owns water for 25 horse-power, but
uses only a small part of this.

8. A fall of 10 feet nsed in J. Q. A. Treadway’s 2-set fancy-cassimere mill. About 25 horse-power is said to be
employed. .

9. Privilege known as the “‘island property”, embracing a fall variously stated at from 30 to 40 feet, and
utilized to only an insignificant extent in a little shop for re-cutting files. The privilege is a valuable one and
offers a good building-site. It is owuned by the Rogers estate and Burleigh Brothers, of Ticonderoga.

10. The main stream, having been rejoined by the small branch which forms the island, soon after passes over
a low weir with a fall of 2 or 3 feet. A stout divislon-wall of masonry runs thence some distance down stream to
the last dam. No power is used from the fall at the weir, and its only purpose is to divide the flow of the stream.
It has a length of 75 feet, and the division-wall is 50 feet from the right bank. Consequently two-thirds of the
flow passes down to the right and one-third to the left. The privilege at the lower dam yields an effective fall of
30 feet, and is utilized on both sides of the river. On the right Lank are the works of the Ticonderoga Pulp &
Paper Company. This company previously had a mill here for grinding wood-pulp, and in November, 1882, had
just completed a fine new mill for chemical pulp, with a capacity for producing about & tons per day. On the left
bank are the works of the American Graphite Company, which were found to be shut down for the winter, and
Cyrus Butler's iron-works, which were closed temporarily at least, and probably permanently. The Graphite
company has 3 wheels with an aggregate of 165 horse-power; the iron-works receive water through a separate
flame, and have 2 wheels furnishing together about.75 horse-power.

With this privilege the fall of the creek is practically finished and we are brought down to slack-water. From the
description that has been given, it may be seen that the manufacture of pulp and paper is the most prominent indnstry
ou this outlet, and it is the one to which the locality seems best suited. There is evidently a large amount of fall
either partially or entirely undeveloped. In particular, there is the fall in the upper village, owned by the American
Graphite Company and embracing from 68 to 75 feet,{«) with half the flow of the stream; 13 feet immediately be}ow
which is entirely unemployed ; and the “island property” in the lower village, with from 30 to 40 feet of fall, Besides

‘a It could not be definitely ascertained whether fhe property on the 1eft bank covers more than the 68 feet of fall the power of which

is utilized on the opposite side by the Lake George Manufacturing Company. 407
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these there are various falls at which but a small proportion of the available power is put to use.

data at hand the power at the various falls may be estimated as in the table below:

WATER-POWER OF THE UNITED STATES.

From ﬁhg best,

Swmmary of water-privileges on Lake George outlet (in order from the upper falls), with estimate of available power,

¢ Flow asgumed at 450 cubicYeet por second.
d Possibly the Graphite company’s property covers but 68 feet of fall.

¢ The small branch Tunning to the right of the island somewhat diminighes the volume of the main stream. TFor the three falls indicoted the reduetion has
arbitrarily been assomed to be 30 cubic feet per second,

S Not inclading the power used by the Ticonderoga Pulp & Paper Company,
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THEORETICAT HORSE-POWER, BABED ON E?_‘:fgt‘
AVERAGE FLOW FOR THE 24 HOURS. horse-
Party owglg%%lgzgccupy ing Manufacture, TFall. e e e e DOWeT Remarks,
Qrdinary Ordinary | Average for wh?:gla
minimuom, (@) |maximun. (b); the year.(e) inuse, |
T R e
Feet.

George C. Weed owns privilege and | Dry pulp and news-paper 18 675 1,360 920 490 | Storage of lake controlled
leases to Lake George Y’ulp & Paper manufactured, and small . dam. Capacity of pu]pquﬁ;‘ tél:,g
Company. power used by saw-mill. lons per annum; of papermill 4

tons per day. !

George C. Weed owns privilege and | Wood-pulp ground,and small 18 676 1,360 920 280 | Production of pulp-mill, 2 tons per
leases main portion to Luke George | power used in Weed's 2y,

Pulp & Paper Company. planing-mill. .

Owued and used onvightbank by Lake | Tine gheetings..............l @96 | 2810 5,620 8,830 {175-200 | The privilege affords o splendid un.
George Manufacturing Company. employed power. The cotton-mill
The other half is owned by the has 10,000 spindles, 252 looms, and
American Graphite Compary, and is , 400 horse-power of wheels inplace,
not nsed. !

Power on east bank owned by (lens | Entirely upimproved . ..... . 18 400 080 660 ..., .

Falls Pulp Comapany and W. B, Cal- |
king; on west bank by W. 1, Calkins
and lheirs of John Lewis, deceased,
Glens Falls Pulp Company «.......o.. Mechanical wood-pulp...... 18 400 980 660 250 | Production, 800 tons per annum.
S, . Mo0ore & 80D c.vviiiriiininanans I’uw:tlz]r used for 3-rungrist- | 637 260 520 360 56
mill.

On a branch striking off from the main | Power used in carpenter-|........j.c.oeiiinaos P P 100
stream just below Moore’s mill are | shop, machine-shop, giist
several small powers, will,and wheelwright-shop, .

(. P, Fobes Co-oporative Uniou (right | Sashes, doors, and DHDAS. .. | oot iiifummercnanrnidianoiiieaerni]remeenacannnn. 10| Takes water fromsame pool as J. W,
bank). . Treadway, and returns it {arther

down stream,

J. W, Treadway (left bank)......... .| Plain and fancy cassimeres. ] 2170 &360 240 5-10 | One set of cards,

g Q. A, Treadway..cevevevnnannn. ... | Foney cassimeres.. . ........ 10 2340 €720 e480 25 - |"Two sets of cards.

“Taland privilege”, owned by Rogers | Substantially unemployed ..} 80-40 [£1,020-1,360  '¢2,150-2,880 '61,430-1,910 |........ Fine site.
estato and Burleigh Brothers, !

Ticonderoga Pulp & Paper Company ... Pulp and paper.... ... ... | cemeas

" American Grapbite Company....ooooevnainaioae, e 30 1,125 ) 2,960 | 1, B3¢ 185 | Mot running in the fall of 1882,

(8375 GEL L TAT S Iron-works .....eeeeennnnae. 75 | Works closed.

. In exceptional years the minimaom
. Power an outlet for assumed fallof Ef00t[aene o onreeiiiiiiai s, 1 87.5 75 L1240 ..., Enwer ainks‘%ﬂnw the figures
) it ine £ ere given. th suitablo man.

Tg}&:}l cg\nver an outlet, assuming fallat ... reraeimmeee e 220 8, 250 18, 500 11, 250 £1,600- agement of {tlie storage in the
220 feet. . ) 1,700 lako the average flow from it

Total power on outlet, assaming fallat |........ beeramans Cereateaaaea, 230 8, 625 17, 2560 11,760 ! could bo made uniformly avail-
230 fuet. able throagh the year.

a Flow assumed at 330 cubic feet per second.
b Flow assumed at 660 cubio fest per second.
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