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LETTHR OF TRANSMITTAL.

BostoN, MAsS., July 9, 1883.
Professor W. P, TROWBRIDGE,
Columbia College, New York City.

Sir: Ihave the honor to submit & report upon the water-power of the region tributary to lake Ontario, based
upon investigations carried on under your direction, mainly in the autumn of 1882, It is desired to call attention
to the principles observed in the estimates of flow and power, which are fully explained in connection with the
zeport on the region tributary to Long Island sound.

*Very respectfully,
DWIGHT PORTER,

Special Agent.
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- THE REGION TRIBUTARY TO LAKE ONTARIO.

The principal rivers here to be noticed are the Black, Oswego, and Genesee.(«) These three drain an aggregate
area of about 9,370 square miles, and minor streams increase the whole tributary area lying on the south shore of
the lake, between the Saint-Lawrence and Niagara rivers, to 12,400 squaré miles. To the southward are the basins
of the Susquehanna and Allegheny. Certain tributaries of those rivers and the Genesee have their origin in common
in Potter county, Pennsylvania, the drainage from which reaches the Atlantic ocean throngh such widely-separated
channels as the gulf of Saint Lawrence, Chesapeake bay, and ‘the gulf of Mexico. Striking southeasterly from
fort Niagara and then sontherly, the water-shed line inclosing the district we are considering passes around the
head-waters of the Genesee, entering a little way into Pennsylvania, and reaching there its point of farthest
removal from the lake, at a distance of about 95 miles. The division of the drainage slopes to the north and south
is there effected by the elevated ridges which are thrown out as spurs of the Alleghany mountaius. Re-entering
New York state the line runs in an irregular course to the sonthward and eastward of the interior group of lakes; its
elevation decreases, it turns to the northward, and east of Oneida lake sinks to an altitude of but 430 feet above ocean-
Ievel, forming a most favorable pass, through which the Erie canal crosses from the middle Atlantic slope to the
basin of the great lakes. Around the sources of Black river the water-shed traverses the northern wilderness,
and finally turning westward to Cape Vincent descends to the lake again.

The country thus included may be deseribed in general as level or gently undulating in the counties bordering
upon lake Ontario. To the southward it becomes more rolling, and a series of ridges gradually rising in height
stretch down between Cayuga, Seneca, and their companion lakes, and finally become merged in the ¢levated and
breken country forming the principal water-shed, the abrapt slopes of the latter attaining altitudes of from 2,000
t0 2,600 feet above sea-level about the head-waters of the Genesee. : '

In the region inclosed between the summit line and the southern border of lake Ontario the gradual decline
in level is aceemplished by a succession of terraces, revealing in order the varions geological formations from the
more recent Devonian down to the older of the Upper Silurian. There is thns a pregression downward from
the shales and sandstones of the Portage and Chemung groups, in Allegany county, to the Medina sandstone
bordering the lake in Monroe, and closely approaching or touching it in Oswego county. Owing to the soft character
of many of the formations, changes have gone on which would have been impossible in a vegion of hard metamorphic
rocks, Surface strata have become disintegrated and ground iuto soil. Tremendous masses huve been torn and
worn out in past ages by the action of glaciers and water, deep depressions have been formed which are now occupied
by lakes, and narrow gorges have been cut for the streams. The latter preserve many high and vertical falls, but
descents which were once probably made in single magnificent planges near the mouths of the rivers have slowly
receded, and in an uneven retrograde motion have become distributed up their courses in rapids and minor falls.
To the eastward from the lake.are found the sandstones, limestones, slates, and shales of the Lower Silurian strata,
while still beyond are the granites and gneisses of the Archzan era.

Drift deposits are quite generally scattered over this section, the soil of which is derived in part from that
source and in part from the disintegration of the native rocks. The fertility of the soil is great, and sustains @
large annual production of the various grains. In those districts less suited to such use, or possessing especial
advantages for dairying, wool-growing, and stock-raising,, those industries take a prominent position. This region
was onee heavily clothed with timber, and considerable amounts still remain toward the Pennsylvania bonndary, bat
to the northward the land has generally been cleared and only moderate patcles of woods are left. The development
of this part of New York state has-been warranted Dy its rich resources, and has been fostered by the establishment
of a fine system of water and railroad transportation. Ruuning east and west is the Lrie canal, joining the great
lakes with the Atlantie seaboard and affording an outlet to nnmerous connecting routes on the interior lakes and
canals, The New York Central and Hudson River railroad through the north, and the New York, Lake Tirie, and

————— s .

a The Niagara river is elsewhero described by Mr. Greenleaf. i
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4 — 1as WATER-POWER OF THE UNITED STATES.

Western railroad across the southern portion of the area here described, constitute two great lines between the eagt
and the west, while varions feeders and intersecting roads go to make up an extensive network.

Tach of the three rivers, the Genesee, Oswego, and Black, possesses a large aggregate amount of water. -power;

each is already much utilized for manufacturing, and each offers opportunity for a considerable further development

but they differ widely among themselves in several important features. The Genesee has about g thirg more
drainage area than the Black, and half that of the Oswego. Its fall is coneentrated in a remarkable manner af
Portage and Rochester, hut clsewhere in the middle and lower course is only moderate in amonnt, while the volame
is very variable and reaches a low point during the summer and fall, The Oswego is itself comparatively a shorg
stream and its slope is not large, but it embraces within its basin a magnificent group of lakes which serve ag
storage reservoirs, and which maintain under all ordinary circumstances a very full and uniform discharge, Mhe
Black, although draining the smallest extent of country, is not egualed by either of the other main streams in the
aggregate of valuable water-power which it offers. Its descent is rapid, both in the upper and lower €ourse; an
extensive portion of its basin is underlaid by metamorphic rock; its sources are back among the lakes and woods of
the northern wilderness, and it flows with a large and steady volume even during the driest seasons,

In the main portion of the region tributary to lake Ontario on the south and east the average annual rainfall
does not probably much, if at all, exceed 35 inches, and there is a range at different points from less than 30 ¢
more than 40 inches. * In the more elevated sections, and especially toward the head-waters of the Black river, the
precipitation is thought to be greater than in the lower districts, but there are few records of long-continued
observations, Regarding the fall of snow, it is stated in Blodgett’s Olimatology that— ‘

t In the basin of lake Ontario, as it is sometimer called_—-—the lower portion, to which Aaburn and Rochester are central-—there is no
regular quantity on the ground in winter, and for half the time, on an average, none remaining. But here and in southern New York
there is great inequulity, sometimes o winter oceurring with very little, and at others immense quantities falling and remaining for

several wecks. In extreme cases, of which the winter of 1855~'56 was perhaps the most conspicuous, from 3 to 5 feet in depth have fallen
at one time over this basin or low”plain, and still mere on the highlands east and sonth.

Table showing the rainfall and temperature at points in the basin of lake Ontario.(a) .
RAINFALL, TEMPERATURE.
Locality. Llova- ‘
onr-giclggd. Spring. |Summer. | Autumn.; Winter, | Year, ot‘!;%%md,v Spring. | Summer. | Antumn. | Winter, | Year,
Feet. Inches. | Inches. | Inches. | Inches. | Inches. Degrees. | Degrees. | Degrees, | Degrees. | Degrees,
266 7 9,20 8,50 11.58 7.36 36,73 9 42,79 08.51 50. 80 23,72 46,45
847 23 6. 96 10. 04 9.08 | 7.46 33.55 24 42,69 65,12 45, 89 21. 55 43.81
250 18 9,92 10, 02 11.24 9,24 40. 42 18 42,10 68. 94 50, 47 25,87 40.3%
SYracuse .o.eiiavnemncosncans . 407 9 8. 65 9.72 10, 92 7. 46 w75 p bij 43.39 68,33 49,39 26.91 47.00
Ithach coaecuenns 417 19 9. 05 10.13 8.52 5.84 34. 54 21 46. 48 08. 20 48, 51 28,86 8.2
Penn ¥an ..eeevovunniinacans 740 30 7.09 9.28 7.45 4.49 28,31 31 44,28 06, 82 48,53 286, 53 46,64
Littlo Gencsee..creeeceaanne. 1, 500 7 7.84 10. 85 9. 06 B.01 30.46 ' 5 41,48 66. 46 48. 45 23, 39 44.43
Rochester ....ccvsvarruniannns 500 45 8.05 8.12 9.27 7.21 33,65 39 44,72 68. 04 49,02 26,48 47,68
s .

o From Smithsonian records.

I—THE BLACK RIVER.

This river is a striking example of the splendid water-potver streams which find their sources in the northers
wilderness of New York state, and which radiate thence to nearly all points of the compass. Tts especial value for
power arises from the favorable distribution of its fall, a full and remarkably well-sustained flow, firm bed and
banks, an open and accessible valley in or adjacent to sectlons of valuable agricultural and mineral resources, and
convenient facilities for transportation both by land and by water.

The Black river takes its rise in one or two small lakes in the western part of Hamilton county, whence it

~pursues a southwesterly direction for some .30 miles by general course, passing across Herkimer and into Oneida
county ; it then turns and runs somewhat west of north through Lewis county, after which the course lies westerly
across Jefferson county to Black River bay, at the eastern extremity of lake Ontario. In an air line the extreme
lake-source of the river is about 65 miles southeasterly from Watertown. By map measurement the actual length
of the river’s conrse, taking account of the bends, is 130 miles, and the drainage area is 1,857 square miles. This ared
must be regarded, however, as only approximately correet, for the geography of the region about the upper waters
is too imperfectly known and portrayed on maps to admlt of an accurate determination.
The section drained by the upper river in Herkimer and Hamilton counties is deseribed as very rugged and

mountainous, with many beautiful lakes scagtercd over its surface, the latter wooded and covered generally with &
493 .



THE REGION TRIBUTARY TO LAKE ONTARIO. 5

light sandy loam having but little value for cultivation. The population is very sparse, and the entire township
of Wilmurt, 16 miles wide and nearly 50 miles long, containing practically all of the Black River.basin that lies in
Herkimer county, had but 271 inhabitants in 1880, In the southern part of this township are illustrated, though
to o less degree than in the upper basins of the Hudson and Raguette rivers, the great capabilities of the Adirondack
region for reservoir stora ge. 'Within a radins of 5 miles there are a dozen lakes, of various sizes, the most important
of which are controlled by state dams and have their waters diverted to the supply of the Erie and Black River
canals, mainly the former. Some facts concerning the capacity and cost of these reservoirs are given in the
following table:

State veservoirs in the upper Black River basin.(a)

Surf Average Supply
. urfa > : \
Name of reservoir. et gcg tor o | Depth.| Capacity. fgr 00| Cost.

depth. Aye.

Chu. ft,
Acres. | Acres. | Feet. | Oubiofeet. | persec.| Dollars.

Woodhnll reservoir (requires fwo seasons to fill)...! 1,238 1,118 18 870, 550, 000 101 26, 528
North Branch reservoir (can be filled twice yearly). 423 217 28 | 337,800,000 39 B4, 804
South Branch reservoir.......... ievemesaramnannnn 618 372 26 421, 190, 000 49 lecrannenn.
Sand Lake TeBETVOIr cavcueenmnenrvirasemmnreonrenos|ecnnnnrnans 308 15 200,000,000 | ~ 23 84,228

o Data taken from Annual Report of the Stale Engineer and Surveyor, 1887, and from Annual Report of the
Stperintendent of Public Works for the year ending September 30, 1878,

The storage from the North Branch and South Branch reservoirs descends through the main river, that from
Woodhull and Sand Lake reservoirs through Woodhull ereek, to Forestport, where there is a state dam below ihe
junetion of the two streams. From this point the water is conveyed 104 miles in a feeder to the summit level of the
Black River canal at Boonville, feeding thence northward toward Lyon’s Falls, and southward to Rome, where it
enters the Erie canal. There is thus directly controlled by the state for canal purposes about 275 square miles of
the upper basin of Black river, and its natural drainage is mostly diverted southward during the dry season. So far
as concerns the water-power of the river below Forestport this area may therefore be regarded as practically ent off,
leaving an effective drainage area above the mouth of the river of only 1,582 square miles. Although for mnch of
the year there is doubtless a considerable waste over the Forestport dam, yet in the dry summer months the storage
above that point is scarcely adequate to meet the demands for maintaining canal navigation, In his report for the
year ending September 30, 1879, upon the middle division of the New York state canals, (a) Mr. Marvin Porter,
division engineer, stated that during the preceding season all the reservoirs of the Black River group had been
drawn down, and presented several projects for gaining a greater storage in the future, including the construction
of a dam 20 feet high at the head of the present pond at Forestport; such a dam would flow 700 acres to an average
depth of 7 feet, giving a storage, in addition to the previous supply, of 213,444,000 cubic feet, which could be
obtained twice yearly. '

All the larger eastern tributaries of the Black river contain within their basins numerous lakes and ponds, and
there can be little question that abundant opportunities exist for a substantial increase of the low-season flow of
that portion of the main river which is especially available for mantfacturing. The only improvements of this
character of which any information is at hand are in the case of the Fulton chain, a remarkable series of eight
lakes tributary to the north branch of Moose river. It is reported that dams have been erected by the state at
the outlets of two of these lakes, but no special knowledge concerning them was gained.

Trom full-water level in the North Branch reservoir, which is on the upper course of the main stream, to the
crest of the Forestport dam, there is a fall of 692 feet in 21.6 miles. Thence to the crest of the Lyon’s Falls
dam, a distance of 17 miles, there is a further descent of 327% feet, followed by an abrupt pitch of about 69 feet in
less than 250 feet. The Black River canal, descending to Lyon’s Falls from the summit level at Boonville, now
enters the river, which changes its character wonderfully and for 423 miles, to Carthage, is continnous slack-water,
only interrupted by two low dams, and navigable. The entire descent in this distance amounts to but 93 feet.
Trom g little above Lyon’s Falls to Carthage the river increases its gross drainage area from 458 to 1,741 sqnare
miles, receiving in the intervening distance most of its important tributaries, jnelnding Moose and Beaver rivers
and Independence and Otter crecks from the east, with Sugar and Deer rivers from the west.

At Carthage navigation comes to an end, but we reach the most valuable portion of the whole river for power.
The volume is large and the descent rapid. From the crest of -the Carthage dam to the water-surface of lake
Ontario there is a fall of 477 feet, the distance being about 204 miles. Of this fall 55 feet oceurs in 4,600 feet ab
Carthage, and 122 feet in the 34 miles within the limits of the city of Watertown. Throunghout the gection of river
now under consideration the bed is almost continuously of solid rock. The banks are to a large extent of the same
material and are of good height; in fact, whe stream bas, for considerable portions of its course between Cartbage

a Seo Annual Report of the State Engincer and Surveyor, ° 423

i



6 WATER-POWER OF THE UNITED STATES.

and the miouth, and especially below Watertown, so cut its way into the rock formations that it rungin g gorge
with steep rocky walls, buf not in general so deep as to interfere with the development of powers. At Oarthage
the outeropping ledges are of the primary formation, consisting of granite and gneiss; farther down stream Igle ia.
Motte marble, or Black River limestone, shows in the banks, but it is only about 8 feet thick, and the prevailing
rock material is the Trenton limestone. :

The country east of the river in Lewis county rises gradually to a plateau, and on the adjacent Lorder of
Herkimer county has an elevation of some 1,400 feet above tide. It is frequently traversed by low ridges of gueiss,
and possesses a poor, sandy soil, Iron sand is stated to be found along the streams, and maguetic and red specular
ores of iron occur interstratified with gneiss on the northeastern border of the county.(e) The tributary streams
are discolored by organic matter, manganese, and iron, and give to the main river that dark color which folly
justifies its name. To the west of the river there is a rise, by successive terraces, to elevated table-lands from 1,500,
to 1,700 feet above the sea. The Trenton limestone underlies a very fertile strip of land, from 1 to 3 miles wide,
running in a nortb-and-south direction. Farther west the limestone formation is succeeded as the surface rock by
Utica slates and Lorraine shales, which rise some 500 feet higher and are covered by a level summit region
‘containing extensive swamps; the shales are casily decomposed aud form & rich soil. Deposits of drift are also.
scattered throughout this section, and in some localities are very deep. On the north side of the Black river, in the
towns of Wilna and Le Ray, Jefferson county, this formation contributes the material of a pine plain, sandy and
Dbarren, said to measure 14 miles in length by 4 miles in average width. In the town of Antwerp, which adjoins.
Wilna on the north, there is an abandance of iron ore. Barley, oats, corn, wheat, and grass are the leading

- productions of the soil in Jeflferson and the western half of Lewis counties, but though fine crops are obtained, and
in the vicinity of Watertown a yield of from 25 to 40 bushels of wheat to the acre is not uncommon, dairying is
considered more profitable than the raising of grains, and is indeed the principal industry of the people.

‘Water-power is utilized on the lower river at Carthage, Great Bend, Ielt’s Mills, Black River, Watertown,
between there and Brownville, at the latter place, and at Dexter. Many of the wheels used at the various privileges
are old-fashioned and very wasteful, the dams and flumes are often leaky, and thus the best results are not obtained
from the water at command. At Watertown and Carthage the available power of the river is especially large, and
the manufaciuring interests are far more extensive and diverse than at the other localities mentioned; but even
there the nse of power might be much increased, while it is true of the section of river from Carthage to the mouth,
as a whole, that about one-half of the fall is entirely unimproved. Watertown is a fine eity of between 10,000 and
11,000 inhabitants; Carthage has a population of 1,900, but the other manufacturing points referred to are
unimportant villages, Brownville and Dexter numbering only from 400 to 500 inhabitants each. As we have seen,
navigation by slack-water extends from Carthage to Lyon’s Falls, and by the Black River canal thence to the Erie
canal at Rome. Railway communication is also afforded by the Utica and Black River railroad, which follows down
the valley of the river from Boonville to the lake, and by the Rome, Watertown, and Ogdensburg railroad, which
erosses at Wakertown,

Table of elevations on Black river and tributaries. -

Distance | Heightof Fall
{rom water-sur- | Distance Fall  mil
Stream and locality. m]og?t I 1{of faco above | between bet}vgen ?atvgée: Authority for elevation.
A MWean sen- oints. oints. A
river. level. » P points,
Beger river. HMiles. Feat. Miles, | Feet. Fest,
Beaver laoke (No. 4),in Lewis connty. .. 59.0 1,435, 87 } 20,0 712. 99 35, 61 Colvin—Adirondack survey.
Mouth of Beaver TIVeT. caveve vasanernns 89.0 723,70 : : Estimated from elevation of Black river at Carthage.
Boose river.
Big Moose lake .-.cooouee. cerennsaenuns 1,787.00 {.... [0 PR EO P, Colvin—Adirondack survey,
LT72000 Jeeneeneea]iomiiirasfecraeeanen, Do.
1, 803. 00
' 43,00 everrnnn.n. Do.
Soventh lake, Fulton chain.... 1,762, 00 2. 00 Do.’
Sixth lake, Fulton chaip. covverveennns [ 1, 760. 00 S
' } ........ 89,00 oomeenannn. Do.
Tifth lnke, Fulton chain. .eeeeeinennas 1,802.00 | } 400 Da.
Fourth lake, Fullon ehain...o.ooiiaa. 1, 687. 00 5 ....... T Do, '
Third lake, Fulton chain ..coenneao.o. R .‘} ........ .00 feeuinnnnnn.
Secand Like, Fulton chaits . .eeeees..n. 1,684,004 Do.
........ 0.00 fenvnniannnn
Firat lake, Fulton chaitt . ..vuvvcvenvan. 1, 684. 00 ‘ } 0 Do,
. ) [} s0s| s 28.93 : ‘ of
Mouth of MousO HVEL. cemenernsnaennen 721 80178 Bstimated from elevation of Blaok river at lock No. 109, foot
Black river. Lyon's fulla.
South Dranch re8ervoll. .coeeiceneevuns cremrvienne 2,010.00 [oeiireine i eriieim e dieira e aan. 2,019 foot + tide-water, by Now York canal profiles.
Woodhull reservoir.....oeeveeeveneaislecnnnnnannn, 4% I 11 N O O R Colvin—Adirondack survey.
[97:1:13 £33 TP PR FRPRN 1,600.00 [....e.., O PO 1,699 feet - tide-wnter, by New York canal profiles:

a Gazeticer of New York.
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‘Table of elevations on Black river and tributaries—Continued.

S SN, I

e e

Distance | Height of

froiu . tx‘vul ériﬂur- {)iﬂi"nnce © Talt Cf“;i!?l o
d Joeality. month o aco above | between | between 4 i ot
Stream an. ¥ Black aucan sen. | points. | pomts. | between Authority for elevation,
river, lovel. points.
Black river—Continued. Miles. Feet, iles. Feet. Foet.
North Braneh reservoir.......cooomnen 110.7 1, 821. 00 Colvin~Adirondack survey.
§ 2L 6 691 97 82,04
Crest of stato dam at Forestport....... 80.1 1,129, 03 By New York canal profiles 1,126,96 fect - mean tide (here assumed
§ 17.0 | 827,95 10,95 | to be mean low tide at Albany).
Crest of state dam at Lyon's Falls..... 721 801,78 Estimated from elevation at foot of falls as given by New York
canal profiles,
[ - PP, 69.00 { couaeaaoot
Foot of Lyon's fulls (smooth water op- 72.1 732,58 ‘Water.eurface atlock No. 109 is given by cannl profiles as 720.71 feet
poaite luek Nou. 109). -+ menn tide; by Colvin’s survey as 788 foet-+sealevel. Fall
42,5 9. 25 0,922 occurs in 2560 feet.
Crest of state dam at Carthage ....... 20,6 723, 53 ] 721.46 feet + mean tide, by Now York canal profiles.
) I 0.0 65,00 {ousennrannen Fall occurs in 4,600 fect,
Yoot uf rapids at Carthage. ..co.oonnne 28.7 608, 53
} ........ 493 |ceeinannnns .
Utica and Black River Railroad cross- 28.2: 604, 20 By Utica and Black River Railroad profile rails at crossing are
i § 12| 10L10 0,03 680.2 feet above mwean senlevel,
Felt's Mills, crest of dam oovaenan oLt 17.0 603. 10 By Ttica and Black River Railroad profile rails at Felt's Mills
2 6. 6 70, 97 10,75 | Btation are 616.4 feet ubove mean sea-lovel.
Watertown, upper city boundary, at 10. 4 402,13 Approximate elevation obtained Ly adding 122 feet to the altitude
Lead of fulls, | atthelowercityline. Ly theprofile of the Utjea and Llack River
railroad t{xe rlailsls aredl 11.(3 i c;t nblu\'u mﬁau seadevel \}\iherv ﬂlmlmul
: . crosses the bighway sliortly above Hun ingtonville, aecordin
8.5/ 1200 3450 to which the elevation of the adjacent water-surface would b%
. about 401 feet,
Watertown, lower city boundary...... 6.9 870,13 F, A, Hinds, civil engineer, gives the elevation as 123,52 feet alove
} 6.9 193,52 17.90 the surface of Jake Ontario.
Mouth of Black river..c......... AR 0.0 246, 61 Ag atated at the office of the Chief of Engincers, U. 8. army, “the

menn surface of lake Ontario, {vom January 1, 1#60, to Detember
81, 1875, is £46.61 feet above mean tide at New York”,

So far as ean be learned, there are but few data from which to judge of the discharge of this river. March 22,
1875, the volume was measured at Watertown by Mr. Frank A. Hinds, civil engineer, and found to be 9,946 cubic
feet per second; but the stream was then much above its average stage, the flow corresponding to which was
assumed, as the mean of estimates by four persons long familiar with the river, at two-thirds the above amount, or
6,630 cubic feet per second. This assnmption for the average flow, however, must be far from the truth, for it
gorresponds to the condition of & rainfall of about 50 inches over the entire tributary drainage area, all carvied off
through the channel of the river, with no allowance whatever for loss from evaporation and other sources. .

At the privilege a short distance below Watertown occupied by C. R. Remington for the manufacture of paper,
there is o fine new dam, whiclt is tight, and which, acting as a weir, presents a fair opportunity to approximately
weasure the voluwe of the river. The roll-way is 630 feet Jong, with a sharp crest, a vertical fuce, and a back slope
of 3 base to 1 vertical. During the dry summer of 1882 the least depth of water on this dam, measuring from the
level surface of the pond, was 6 inches, and November 22 it was 7 inches, 900 horse-power of wheels running at
full capacity under a head of 80 feet in cach case. Assuming 310 cubic feet per second as used by the wheels, and
720 cubie feet as equivalent to 6 inches on the dam, then the mivimum flow doring that season may be considered
to have heen at least 1,030 cubic feet per second.

Data concerning the discharge of Black river,

| Dischargo
. . LPer squire
Natural | Effective Approxi- \1 ;
Locality. dvainage | drain- Date, and stage of river. _mato eyflll‘:elc(:ili'fe emarks,
aren,” |agearen.(a) discharge. . quinaee
¢ area,
‘ i i
8q. miles. | Sq. miles. G ft. . see. Cu fl p. see.
Carthngo ................ 1,741 1,466 | Lowest water in summer of 1882.. 1,070 1 0.73 | 2 feet depth on two weirs of 60 feet each, Was
on danm said to be small, and negleeted. .
Watertown ................ 1,816 1,'816 March 22, 1875, flow estimated to 9, 946 \ 5.48 | Measurewent by . A, Hinds, civil engineer,
Lo one-half above averagesiage.
Between Watertown and g 555 g cater in summer of 1882.. 1, (30 0.¢6 | 900 horse-power of wheels ronning under 30 feet
Lrowneilie, 1, 880 1,55 | Lowest water in pum ' head, Ao 8 inches of swater on i 650 feet long.
L3 U, PN IO November 22, 1882, lowstage...... l 1,210 i 0,78 | Samo as above, with 7 inches on dam.

e D‘:d““u“g, for the dry season, the 276 aquare miles tiibutary above Furestport, controlled by the state and heving its drainnge mainly diverted to tl}ﬂ\}lrie canal.
' hwd
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Atb Carthage practically all the water used by mills from the upper level passes into the race-ways over two
submerged weirs, each 60 feet long and sunk 2 feet below the crest of the dam. At the lowest stage in the summey

of 1882 water was barely running over the top of the dam. Neglecting that wastage, and supposing the watep in

the race-ways drawn down a foot or more below the erests of the weirs, as was stated to be not uncommonly the
sase in the dry season, so that they are no longer submerged, then the probable discharge of the river appears to
have heen at least 1,070 cubie feet per second.

© On the whole, the low-water flow of the river at Carthage and Lelow, in an ordinarily dry season, may safely
be taken at from 1,000 to 1,160 cubic feet per second, average for the twenty-four hours.

Althougl, taking the year through, Black river is a very steady stream, it is at times visited by large and sudden
rises. At Brownville, but a few miles from the moutl, it is said that the effect of a heavy rain in the upper waters
is usually felt on the third day, and that the river continues rising abount forty-eight hours after the storm ig
over. Spring freshets generally oceur in April, and the river runs lowest from Angust to November, Difficulty
was experienced in ascertaining what effect had been produced upon the stream by the storage said to have been
effected in the Fulton chain of lakes. A prominent manufacturer at Watertown was not aware that any especial
improvement had been noticeable there, but at Great Bend it was confidently maintained that the dry-season flow
had been visibly benefited.  Anchor-ice troubles more or less along the stream, and at Watertown has occasionally
forced a stoppage of the Remington paper-mills for a few hours. HHeavy surface-ice forms in winter; in the lower
river 2 feet is the comman thickness, but 5% feet is stated to have been observed one year. At Watertown this
ice is well broken up in going over the various falls; at Black River it usnally rots in the pond before going out,
but there and at other points dangerous runs at times oceur, aggravated in some instances by gorges.

Na tuml drainage areas of Black river and tributaries.

Stream and locality. ~I)r£1;éx£ &8 Stream and locality. Dx;};ﬁge .
8g. miles. ! 8q. miles.
Black river: ST TEeEh R U ) T 60
Above mouth of Woeodlmll ereck .....oc.... 174 Mooge river ......... 349
At Forestport stato dam . ccoeveiinnunnneaa, 275 Otter creek.......... 60
At Lyon’s Falls, below Moose river......... 807 i Martin®s ereel ceveeriiiiineiac e nrre i iiaivaaen 29
At Carthage ...... 1,741 Tndependence ereek. cvveee iasicecrncranssecnsns a0,
. At Watertown ... 1,810 Lowrille creelt...... 34
Aol .« e a e 3, 857 Beoaver 1iVer ,.oove e iae i cee e enas 365
Woodlitll Creek . av.vesesveccanennireanrinainnns 96 { DEBL TIVL . cevnmnnmrrmrrarmessmmannaraeansnnesaas 107

Water-powers.—Above Lyons IFalls the river is described as being a succession of rapids, with occasional use
of power by saw-mills and tanneries. At the falls there is a fine privilege, which had just been purchased at the
time it was visited, with the design of developing it in the spring of 1883. Large manufacturing works were then
to be erected, and thé bulance of the power above their requirements was to be held for disposal to parties who
might wish to locate other establishments there. The Utica and Black River railroad has o station near at hand,
and water communication is also afforded northward by the river to Carthage, and southward by the PBlick River
canal to the Erie canal at Rome,

At the head of fhe falls the state has a timber dam about 500 feet long, and at the most not over 6 feet high
from the bed-rock. The water passing over this dam flows in rapids for less than 200 feet, and then being collected
‘in two narrow clefts in the rock, from 10 to 20 feet wide, one near the east bank and one near the west, plunges
suddenly down 50 or 60 feet in a most beautiful fall, and is received into a deep pool below. From the crest
of the state dam to the foot of this piteh the horizontal distance does not exceed 250 feet, while the vertical
descent was found by measurement at the canal locks o be about 69 feet down to smooth water. The canal passes
down the left bank aronnd the falls, and then enters the river again, where it teeminates.. The babks adjacent to
the fulls are masses of solid rock, that on the west sufficiently sloping for the convenient location of a mill, but
becoming abrupt a couple of hundred feet below; the east bank is rather steep’ opposite the falls, but a little way
down stream has a more gentle descent, The s1te is & magnificent one naturally for the development of power,
and it seems strange that it should not Liave attracted more attention. In alow stage practically the entire flow of
the river is confined within the two narrow fissures in the rock at the top of the falls, and it is a comparatively
casy matter to control either or both of the channels, and thus to utilize the whole volume of the river not required
Tor the purposes of navigation. At the same time the sites for mills would be entirely out of reach of freshets and
ice. On the west bank a wooden flumwe runs 60 or 70 feet to a little saw-mill having a smwle saw, but otherwise
there is no evidence of any power ever having been nsed at the fulls,

This privilege is owned by Mr. G. I. P, Gould, of Lyow’s Falls. He states the descent from the foot of the

state dam to smooth water below the falls as 643 feet. He has had the volume passing over the dam measured by
420
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an engineer, and upon the result obtained bases an estimate of the total available power in a low stage of river,
which he puts at 4,000 effective horse-power. In the mamner elsewhere explained the theoretical power of the river
at this point in various stages may be estimated as below:

Zistimate of power at Lyow’s Falls.

RAINFALL ON DAEIN.(a) Flow per
Natural seeond,
Stago of river. - -1 drainage | average Theoretical horse-power,
Spring. |Summer. | Autumn, | Winter. || Year. area. | for tho 24
haurs,
Inches. | Ineches. | Inches. | Inches. Tnches, | 8q. miles. | Cubic feet. { 1 foot fall. |64} feet fall.| 60 fect fall.
Tow Waler, ATy FEar «cvsensmrncasrsasnomemasnenas 1 260 29,54 ° 1,800 2,040
LOW WALET, SYOTAZO FEAT <o nre runesemmrmessonennss J 9 10 12 8 39 b8o07 260 40.90 2,640 2, 820
Available 10 months, ATErage Year......--ccooconoe . 490 47,71 4, 080 3,200
@ Roughly estimated; no data for accurate determination, b Effective drainage aren in dry scason, 532 square miles (see pages).

At Liyon’s Falls the valley is open, with a gradual rise to distant high hills. Thence down to Carthage the
gtream lies in broad flat meadows, with extensive marshes and peat-swamps. The slack-water navigation which
exists for the 423 miles of this interval is maintained for 25 miles, more or less, above Carthage by a dam at that
place, and for the remaining distance by two low dams a few miles apart. Inlow water boats are locked around
the ends of these latter, butin lLigh water are run over their crests; no power is used at either. The navigation
over this section is small in amount and is mainly for {he transportation of lumber. .

At Carthage an important amount of wanufacturing is sustainéd by the power which the river affords, and is
mainly grouped about the state dam at the head of the falls. The river is there wide, with a bed of solid rock
having a considerable dip to the northward, in which direction the stream also runs. Below the dam the channel
is divided by a great many islands, varying much in size, low and rocky, and between which the river courses in
rapids and falls, with a width between banks amounting in places to 1,000 or 1,500 feét. Trom the crest of the
state dam to the foot of Decatur island, 4,600 feet below, there is a descent of 55 feet. _

The dam is a timber structure, resting throughont upon rock ; the overflow ixabout 770 feet long, and not more
than 7 feet high at the highest point. Asslack-water navigation terminates here, the only canals leading from the
pool are those conveying water for power. But in order that the level above the dam shall not become too much
reduced by the draughtsdor the mills, the withdrawals of water from the pool are compelled to be made over weirs,
or “drops”, as they ave called, at either end of the dam, 60 feet in length and 2 feet lower than the erest. The
amonnt of water available for manufacturing at the upper wills is therefore restricted to what will pass over these
weirs. But on either side of the river there are numerous concerns employing this water and running very wasteful
wheels, In low stages of river they draw down the races and connecting flumes faster than the weirs can supply
them, the working head becomes greatly reduced, and much trouble is experienced. ’

On the east side of the river power is used as follows: An independent flume carries water to a small shingle.
mill, while the main race supplies seven different establishments. The principal of these are the works of the
Carthage Iron Company, produection 15 tons per twenty-four hours when ranning, but which were shut down in the
latter part of November, 1882; and the machine-shop and foundery of Ryther & Pringle, giving employment to 28
hands. The other concerns are of small or moderate size, and comprise two flouring- and grist-mills, one of 4 and
one of 3 runs, a saw-mill, a furniture-shop, and a wool-carding shop. The fall obtained is 7 or 8 feet.

By means of four sections of dam extending out from the shore and from one island to another, a second level
is formed below and entirely independent of the one just described, and commanding sufficient water to supply, on
the main bank, the works of the Empire Steam Pump Manuafacturing Company, employing 14 hands, anil having a
fall of 9 or 10 feet ; and, on an island, the tannery of Messrs, Dickerman & Reed, having 6 feet of fall and 250
estimated horse-power of wheels, This latter firm tans from 15,000 to 16,000 hides yearly.

Perhaps a quarter of a mile farther down stream @ rude crib-work dam, with a maximum height of not over
feet, is extended along from an island some distance parallel to the adjucent east banlk, the water being retained )
next that bank, which is low, by a dike of loose stone with plank facing. The water then enters a wooden flume
and rans say 250 feet to the Carthage Pulp Works, where a fall of 9 feet, and 8 wheels with an aggregate of abounb
120 horse-power, are in use. The production of the mill is 1§ ton per day.

A little farther down, a portion of the flow of the main stream is again confined between the east bank and an
island, by means of a dam not more than: 80 or 90 feef long running out between them, and on the main bank is
Branangh's tannery, with a fall of 10 or 11 feet, employing 18 hands.

An eighth of a mile below, the islands come to an end, the river has a single broad channel with gravelly rapids
for a couple of hundred feet, and is then smooth water. At the foot of {he falls the immediate banks are from 10
t0 15 feet high, alluvial on the east side, and sandy on the west, though some rock is displayed there.

On the west side of the river the main race from the dam is confinued as a wooden flume 7 feet deep and
decreasing in width from about 20 to about 8 feet. The head ranges from § feet near the dam to 14 feet or more

497
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toward the end of the flume. Power is utilized by a number of small mills aud shops, including two suw-mills, g
3.run ouring-mill, a tannery, and shops for the manufacture of tubs and pails, sashes and blinds, and cabinet-ware:
the Grm of 1L D, Farrar & Son employs 14 hands, aud turns out an average of about 200 butter-tubs daily, ’

Suceeeding this fall is a privilege on the same side of the river, owned by M. P. Mason. A timber dam ¢ op
7 feet high aud some 300 feel long runs oub to an island, and gives a fall at the wills on the main shore ranging
from 74 to 1L feet, aecording to position along the race. The power is employed to operate a 2-set hOSi(él‘}'-ﬁlﬂl,“
2 shops for making map-rollers and duster bandles, one of them having a planing-mill in connection; and a shop
for the manufacture of sounding-boards and other piano materials. One good site still remains vacant, and anothep
can be made available by prolonging the race a little way, at Loth of which a moderate amount of permanens
power can ha realized. : )

On the levels opening out from either end of the state dam there is no chance for a further use of permanent
power. ITiven now the supply of water is somctimes short in the dry season, and if it were sufficient for the
legitimate needs of the mills, yet the lack of definiteness observed in the water-leases would prove, to many, reason
enough for not starting a new enterprise. The present manufacturers are said to have priority of right to waterina
low stage in the order of their Jeases. In those leases no definite amounts of water are specified, but each party is
allowed a right to whatever amouut he needs in his particular business.  Thus water enough is granted to supply a
grist-mill of a certain number of rans, or a saw-mill, or a cabinet-shop. In practice each mill-owner draws all the
water hie can get, up to the limit of bis wants, and disputes ave {frequent.

But a privilege established independently below the upper mills has a great advantage. It will receive a certain
proportion, according to position, of the tail-water from those mills, and at nearly all times there is also a wastage
over the crest of the state dam, the benefit of which will also be gained. There seems to be no opportunity for
developing such a privilege adjecent to the east bank; but below Mason’s privilege, on the west side, there are fine
sites which might easily be improved. Similar chances also exist among the islands out in the stream. Thus at

. the end of the island on which Dickerman & Reed’s tannery is loeated there are falls with a descent of 10 feetin
200, and several feet more could be obtained by starting a little farther up stream. The powers realized at such
sites would of course vary in size according to the fall and the proportion of the river’s flow commanded, but
probably very little difficulty wounld be experienced in obtaining them of moderate amount. The current is so rapid
among the jslands that the freshet-rise is small, amounting to but 2 or 3 feet.

Bstimate of power at Carthage.

RAINTALL ON BASIX.(2) Natural |p erlglu‘;‘gn a, Total effective
Stage of river. dwainage | avernge | Theoretical horse-power t}i’oz\?g‘é}a:e{n
Spring. | Summer, | Awtumn, | ‘Winter. " Year. area. f‘i‘l‘o‘illl% 24 use.
. Inches. | Inches. ' Inches. | Inches. || Inches. § Sq.miles, | Cubiefeet. | 1 foot fall. | b5 fectfall.
Low water, dry Fear. oo coimpenriioian.s 1 1,000 118, 6 6, 250
Low water, RVerage Yomr ..ooceenmenecnrenes, ; ) 1] 10 12 8 30 b1, 741{ 1,250 142.0 7, 810 } 1,120
Available 10 months, AvErags Year...i....... f ] [ 1,350 153.4 l 8,440

o Roughly estimated ; no data for accurate determination, b Effective drainage area in dry scason, 1,466 square miles’(ses page 5)

From Carthage to Great Bend, 10 miles by river bLelow, there are no dams, though the fall is considerable.
Between the former point and Madame De Ferriet’s bridge Rawson’s dam was formerly located, but was carried out
by & spring ice-freshet about 1870. The dam was a log structure 16 feet high, well pinned together, filled in with
stone, and part of the way bolted to bed-rock. The power was used in a small saw- and shingle-mill. By a low
dam at the head of the rapids, and a flume say 600 feet long, a fine power could be developed here, and the banks
are well suited to such improvement.

At Great Bend the river is ouly 60 or 80 feet wide, with high precipitous banks on the north side, and is
controlled by a log dam built on rock and varying in height, but at the highest point meaguring about 14 feet,
which is also the extreme head obtained at the mill. Two wheels, with an aggregate of 150 or 160 horse-power, are
run by the Great Bend Paper Company, manufacturer of hanging-paper, of which it produces an average of 3 tons
per day. The company controls the whole privilege, has abundance of water for its own needs, and also a large
sarpins. o

Below Great Bend the river rung quite straight and with a fair amount of fall on toward Felt’s Mills, 2% miles
below. The banks along this section are vertical walls of rock. At Felt’s Mills an island forms two channels,
across ench of which is a dam, the longer section, that across the gouth channel, being a log structure 13 or 14 feet

high above foundation and in the neighborhood of 175 feet long, The north channel is about 175 feet wide at the
road bridge, but is not used for power. On the island there is a small saw- and shingle-mill, and C. C. Veber's
tannery, at which about 8,000 hides are tanned yearly, Three water-wheels are run under a head of 9 feet. On the
south side of the river is B. Felt’s grist-mill, 3 ruuns, fall 8 or 10 feet; and Roberts & Flagg’s factory for making

ax-helvi:;an,nd other handles. At tlus establishment four hands are employed usually, and from 10,000 to 12,000
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dozen ax-helves, and half that number of other handles, are turned out yearly. Mill ereek empties into the flume
on that side of the stream, and thongh it earries but, little water in summer, is fed by springs, and keeps the grist-
mill race free from ice in winter by the warmth of its waters.

At Black River, 7 miles by road above Watertown, the river is divided by islands into two principal channels.
fwo islands, one below the other, are joined by a short section of dam, and each island is connected with one of the
banks, the whole stream thus being controlled. The prineipal section of dam is across the right braneh, and is a
log structure 13 feet high, from 200 to 250 feet in length, and presenting an an gle np stream. The bed of the river
is solid rock, with a sudden pitch of several feet below the dam. A wooden flume extends from the latter 600 or 800
feet down the right bank and supplies three concerns with water for power, while others are located on thie opposite
pank and on one of the islands. The fall from the top of the dam to the surface of the pool below is abont 16 feet.
At this privilege, as at others on the river, water is not economieally used, and in low stages there is no waste on
the dam. The principal manufacture here is of chairs, in which two firms are engaged; pine is obtained from
Canada, and hard wood, mainly beech and maple, from the vicinity of Black River. Poor, Dexter, & Co. manufacture
rockers and folding-chairs, using a fall of 10 feet, and two wheels of 30 or 40 horse-power each. They give employment
to 25 hands, and turn out 20,000 chairs per year. D. H. Scott & Son employ 10 hands in putting together stock made
by theabove firm, using a fall of 12 feet, and 40 or 50 horse-power. D. Dexter’s Sons also manufacture chairs, their
mill having been started in 1839; they employ 35 hands, and their production amounts in value to abeut $35,000
per year. The firm of J. S. & E. E. Graves makes bent stock and chair-backs, and employs 12 hands. There is
also a 4-run flouring-nill here, and a cabinet-shop, blacksmith-shop, and shingle-mill nse small powers,

Estimate of power at Black River.

Nataral perI:g’c‘an, Theoretical hor hEﬁective
Stage of river. drainage | average oy T e Do
area. for the 24 power. ol wheels
13 hours, o 1n use,

Bq.miles. | Cubic feet. | 1 foot fall. | 18 feet fall.,

Low water, dry yoar..oaoovevianen. 1,040 118.1 1, 800 1
Low water, average year ............ al, 794 1,200 146, 5 2,340 265 %
Available 10 montha, average year... 1,390 ®7.9 2,530 j

o Effective drainage area in dry season, 1,519 sqnare miles {(see page 5).

A short distance helow the village there is an unoccupied privilege, formerly in use for a wood-working shop
employing a few bands. The dam was about 11 feet high, but in January of 1878 or 1879 an ice-gorge, formed at
some point above and coming suddenly down, carried the structure away. The privilege is owned by Messrs. John
W. Huntington, of Mexico village, and G. W. Pennock, of Chammnont, and is held for sale. The banks are smooth
sloping faces of Isle la Motte marble, on which ordinary freshets rise 8 er 9 feet above low water, and high ones 10
feet. The old dam was located at the top of a pitch of several feet, below which rapids extend to falls to be
described. A small wooden building still stands on the left bank. ‘

A little farther down another fall begins, and in 600 or 800 feet there is a descent of about 15 feet, mainly in a
single steep pitch in the upper portion. "Below this fall, and not more than one-half or three-quarters of a mile from
the Black River mills, there are three falls, 300 or 400 feet apart, and covering together a descent of about 15 feet as
shown by pocket-level. The river is here from 75 to 125 feet in width, the bauks are 15 or 20 feet high and composed
of shelving rock, and the site is in every way an excellent one.

The surrounding country in this section has a fertile dark-colored soil, is moderately timbered, and is
characterized by long slopes and a generally level appearance. The stream is somewhat divided by islands, and
there are three of large size between Black River village and Huntingtonville, a few miles below. From a point a
mile or a mile and a half below the former, down to the latter village, there are now and then slight ripples, but the
fall is small, and the right bank is low not far above Huntingtonville. At that locality, a small village of scattered
houses say 2 miles above Watertown, power was formerly used in a saw-mill and in a scythe and ax factory. A
large island of 90 acres divides the river into two chanuels, both of which were dammed. The main channel is to
the left of the island, with a width of perhaps from 200 to 250 feet. The old dam was 11 feet high, but when the
state reservoir in the upper waters failed some 14 or 15 years ago, the structure was carried out, together with the
adjacent buildings, and a large body of sand was washed off from the bank, leaving a wide shelving surface of
rock exposed. There is a rapid in the river opposite, but the site does not appear to be a favorable one for a dam
of much height. The privilege is said to be owned by Frederick Emerson, of Watertown.

Power at Watertown.—The section of river now to be described is far the most important and valuable in the
whole course as regards water-power, The stream has here reached substantially its maximum volume, and in the
3% miles within the city limits falls over 120 feet,(a) measured from the top of the falls at the new pump-works to &

@ In 1875 a survey was made of this seetion of Black river for the Watertown Manufacturers’ Aid Association, and the fall within the
city limits was reported as 11175 feet. ‘There is reason to helieve, however, fram measurements which were made with a pockef:-level,
that the fall between Diamond (or Dramand) island and the new pump-works may have been incorrectly determined, and the entire fall
within the city may be estimated to be as much as 122 feet. 429
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point about 5,500 feet below Taggart & Davig’ dam. Watertown is admirably situated in the midst of a rich
agrienitural section, with deposits of the very best of iren-ore near at hand, with a Tidge of limestone bassing
directly through the city and supplying a superior flux for the reduction of ore, with lumber easily to be obtained
from the pine forests of Canada and the adjacent counties to the castward in New York state, and with an abundanee
of brick and stone innnediately accessible. The city itself is the most charming one in this portion of the state,
and in 1880 had a population of about 10,700, It is distant 13 miles by rail from Backett’s Harbor, on lake
Ontario, and has good facilities of communication with the principal cities of the United States and the coal-fields
of Pennsylvania. The distances by railroad from a few prominent points are as follows:

Rail distances from Watertown.

Terminal points, Distance. Route.
Ailes,
Watertown to New Tork couueee.... rovmrannanns 325 | Via the Rome, Watertown, and Ogdensburg, and New York Central and Hudson River railroads,
DOt ceniaan . 380 | Via the Utica and Black River, and Now York Central and Hudson River railroads.
Watertown to Albany 182 | Via the Romo, Watertown, and Ogdensburg, and New York Central and Hudson River railroads,
) 5 IS [P 187 | Via $he Ttica and Black River, and Now York Central and Hudson River railronds. .
Watertown to Buflalo...eveerneenerrenionnanan. 225 | Via the Rome, Watertown, and Ogdensburg railroad to Charlette, and thence through Rochester by
the New York Central and Hadson River railroad,
8 [T 244 | Via the Rome, Watertown, and Ogdensburg railroad to Syracuse, and thence by the New York Cen.
iral and Budson River railvond. .
Watertown to Seranton, Pennsylvania,......... 234 | Via the Rome, Watertown, and Ogdensburg railroad to Rome, and thence by the Delaware, Locka.
wannn, and Western railroad.
DO it einaa. cenrieneas 238 | Via the Romo, Watertown, and Ogdensburg railroad to Syracuse; thenee to Binghembton by the Byra-

cuse, Binghamton, and New York railread, and thence to Scranton by the Delaware, Lackawanna,
and Westorn railrond.

3 U RPN 248 | Via the Uticn and Black River, and Delaware, Lackawannn, and Westorn railroads,

The leading manufactures of the city by water-power are of paper and pulp, spring-wagons, buggies, sewing-
machines, force-pumps, vacuum-brakes, steam-engines, and general machinery; water is also pumped for the city
supply by power from the river. There are 5 flouring- and grist-mills, one pearl-barley mill, several tanneries, mostly
of small size, two small woolen-mills, in addition to which moderate powers are utilized for the manufacture of lamps,
furniture, locks, sashes, doors, blinds, cabinet-ware, boots and shoes, and bakers! goods., The fivst use of the river
for power at this point is said to have been made in the year 1302, when a grist-mill was built opposite Beebee’s
island, 1In 1808 the manufacture of paper was introdunced, and in 1814 that of cotton and woolen goods. Although
it is claimed that wool is easily obtained, that the water of Black river is particularly well adapted to cleansing it,
and that from Memphis and other shipping points, via Chicago and the great lakes, « cotton can be landed cheaper
in Watertown than it can bein New York city”,(a) yet enterprises for the manufacture of goods from those materials
have hitherto been unfortunate here, no less than seven having been initiated between the years 1814 and 1836, of
which none probably have now any existence, and the only present representatives of those branches of industry
are two small woolen-yarn mills, with two sets of machinery each.” Considering the natural resources and demands
of the surrounding region and the opportunities for reaching more distant markets, the location of the city would
seem especially suited to the manufacture of pulp and paper, and the more finished articles in wood, leather, and
iron—such, for instance, as agricultural and, dairying implements, boots and shoes, and machinery.

The 122 feet, more or less, of fall oceurring within the limits of Watertown is naturally separated into a number
of successive privileges, as follows:

1. Immediately above the upper boundary of the city a large island, which for convenience may be called the
Water-works island, divides the river into two branches, which again unite from nearly opposite directions upon-
the boundary, at the head of a natural barrier of rock which now opposes the passage of the stream and causes
abrupt falls of about 14 feet, increased within a short distance by rapids to 16 feet. Above this locality the left
bank is low and flat, and 2 dam at the head of the falls would submerge a considerable tract of good meadow-land;
but the privilege has been easily and sim ply improved by blasting a race-way throu gh the rock on the south shore
from the top of the falls to the pump-house, thereby commanding an ample supply of water for the power needed.
A heavy masonry bulkbead and wing-walls guard off freshets and ice. Two duplex double-acting plunger-pumps,
18 by 36 inches in size, are run at a speed of 20 revolutions per minute, lifting water 175 feet to a distributing reservoir
Thera are also pumps on each of the lower island privileges, supplying the same reservoir. At the privilege being
described fwo water-wheels, 6 feet 2 inches in diameter, manufactured by R. D, Wood & Co., of Philadelphiy, are
ran under a head of 16 feet. There is at all times a large surplus power at these falls, which probably could be
utilized to the best advantage by running a branch race or flume from the present one to some point below the
pnmp-house. The cutting of an independent race, or an extension of the present one, would be through roclk, and

on that account expensive. There is no other building than the pump-house in the vicinity, on either banl, so that
abundance of building-room remains, :

430 a Attragtions and Commercial Advaniages of Watertown, by Hon, Charles R. Skinner (1876).
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9. Trom the above privilege to the head of Diamond (or Dramand) island, a distance of 2,600 feet, there is a
fall which is probably not far from 12 feet, increased by 2 feet in the succeeding 2,000 feet to the crest of the upper
dam at Sewall’s island, or say & total of 12 or 14 feet, entirely unemployed. Below the water-works falls and rapids
there begins a,,stretcy of smooth W&FGI‘, succeeded.by a descent of about 6 feet in 600 or 800 feet as indicated by
pocket-level. There is then a-shqrt interval of rapid wz'Lter, and below it follow an abrapt pitch and rapids, together
covering another fall of 6 feet in 60O or 800, and extending nearly to slack-water. Here, as indeed along the entire
course of the river through Watertown, the bed and banks are of solid limestone rock, the latter in this vicinity 10
or 15 feet high above low water. The power above Diamond island could very easily be developed by a dam at the
main fall near the head of the island, or by a dam in two sections running out from either shore to the island itself.
The banks are of good height there, suitable for building, but not yet built upon at all. :

3. Eleven hundred feet below the foot of Diamond island is Sewall’s island, which again gives rise to two
channels; from points near the head and foot of this island sections of dam have been thrown across to the adjacent
panks, thus forming two falls opposite the island. TFrom the crest of the upper dam to the crest of the lower,
the fall as shown by the survey of 1875 i8 15 feet.(a) Of the privilege on the north branech the Davis Sewing
Machine Company owns one-fourth, the Sewall estate one-fourth, and the Remington Paper Company the balance
above that belonging to four vacant lots on the north main bank which together control three-thirteenths of nine-
tenths of the flow of the branch, estimated as equivalent to perhaps 100 effective horse-power. Of the privilege
on the south branch, the Watertown Paper Company owns one-eighth and the Remington Paper Company the
remainder,

On the north main bank of the river the only use of power is at the Remington Paper Company’s pulp-mill,
where a head of 133 feet is obtained and 635 horge-power of wheels Are run. A wooden flume 11 feet wide and 8 feet
deep runs several hundred feet along the bank, past the vacant sites already referred to, on which are a couple
of 0ld wooden buildin gs once used for some kind of manufacturing, but now unoecupied, and one of them in roing,
On theisland are the principal works of the Remington Paper Company, manfacturing news printing-paper, of which y
the production is about 9 tons per day, Including the pulp-mill on the main shore, about 1,000 horse-power of
wheels are run, from which full capacity can be realized eight or nine months in the year. There arealso the extensive
works of the Davis Sewing Machine Company, which, in an article npon the manufactures of Watertown, published
in 1876, was stated to employ 175 hands and to have manufactured, in 1875, 300,000 worth of machines; and also
the Watertown Paper Company’s mill, at which is made the same variety of paper as by the Remington company,
The two sections of dam belonging to this privilege have a combined length of roll-way of from 350 to 400 feet, on
which the extreme freshet-rise amounts to about 9 feet, Backwater sometimes canses a stoppage of the Remington
mills, and also, it is presumed, of the other works, for as much as a week.

4. At the lower privilege at Sewall’s island the fall from the crest of the dam to the foot of the island is 18
feet, increasing to 19 feet at the crest of the dam at Beebee’s island. The fall actnally utilized, however, at the
mills does not exceed 12 or 14 feet, The property on the north main bank is owned by the Watertown Spring
Wagon Company, but no power is used there and the ground is vacant, On the island side of the adjacent channel
ashort timber flume conveys water to the large works of the Bagley & Sewall Company, where 1560 horse-power
of wheels are run under a head of 12 feet. This company has a foundery, and manufactures general iron-work and
machinery, and especially force-pumps; itemploys 125 hands, and torns out 2,500 tons of cast-iron work yearly. The
principal use of power from the lower falls at Sewall’s island is from the south channel, on the adjacent main banlk,
where a long timber flume supplies a number of mills and factories, two or three of which are of very important size.
The most prominent among these are the Watertown Spring Wagon Company’s works, enjoying a first right to
sufficient water for 5,000 spindle-power, and actually using a fall of 14 feet, and 200 horse-power. The business
is very extensive, and is conducted in a main building 283 by 55 feet in plan, and a new building 100 by 112 feet,
both four stories high, In 1881 this company shipped 4,000 wagons. TPower is transferred from the wheel to the
wain factory by a shaft 175 feet long.

Next in importance is the factory of the H. H. Babcock Buggy Company$ using a fall of 12 feet, and probably 125
horse-power. The main building is 250 by 40 feet in size. One hundred hands are employed, and in November,
1882, § or 10 buggies were being manufactured per day, the establishment having a capacity for turning out 20 in
that time. Farwell & Rhimes’ flouring-mill has 3 runs of stone and 10 sets of rollers, with a capaeity for grinding
a car-load of corn and 150 barrels of flour daily, Besides these larger concerns power is also employed by & S.run
pearl-barley mill and a bakery. Three small tanneries and a wood-working shop were also observed, but they
appeared to be doing but little work. With the présent mode of development the power on this channel is all
utilized, and there is little or no opportunity to obtain reliable power for further manufacturing. In some years
there is sufficient water throughout, while in others a scarcity exists for one, and even two mouths. The ﬂum('a,
ordinarily containing 8 or 10 feet depth of water, is sometimes drawn down by the mills so that toward the foob if
does not contain more than 2 feet. )

5-6. At Beebee’s island, which is 2,300 feet below Sewall’s, there are grouped a large number of mm}ufacturmg
concerns of varying size and importance. Here, as above, there are two channels, separated by the island, and

o The Remington company states its fall as 17 feet, possibly gained by the use of bratkets on the dam. . a1
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the stream is confined within a gorge, with vertical rocky sides. Ledges of rock in the north or main ehannel form
natural falls, at the head of which is a timber dam not over 10 feet high at the highest point, and running ot
thence on the rocks of the island with'a height of only a foot or two for nearly half its length. At the suspension
bridge just below the falls this channel has a Jow-water width of about 90 feet, and a high-water width of probably
135 feet. From the crest of the dam to slack-water a little below the island the descent is 35 feet, which in the
north channelis at present aninterrupted by a second dam, bug
in the south channel is by that means divided into an upper fa
of 20 feef, and a lower of 15 feet.

On the north main bank water is conveyed three or four
hundred feet from the dam, a short distance in a rock cut, and
the remainder of the way in a timber flume 8 or 10 feet wide and
5 or 6 feet deep. The principal coneerns using power are the
Watertown Steam Engine Company, mannfacturer of portable
and stationary engines, employing a fall of 18 feet and a 100
horse-power wheel from which the power is transferred by a
shaft 200 feet long; the Watertown woolen-mills, running 2 sets
of machinery on yarns, and Allingham & Co., employing 25 hands
in the manufacture of boots and shoes. There i8 also a 41un
grist-mill, a sash-, door-, and blind-shop, a small furniture-shop,
and a small file-.shop. With the single exception noted, the falls
in use range from 8 to 14 feet with fall flume. No other power
is nsed from this channel, but the right is owned by certain
parties to build another dam and use the remainder of the fall
(presumahbly 15 feet) as is done in the south channel. It is a
valuable privilege, being in the business part of the city and
but 1,000 feet from the public square.

On the south side of the island there is at the head of the
falls a heavy masonry bulkhead and wall, shutting off from the
channel and flnme below all water except that allowed to pass
through the gates. This wall is about 275 feet long, 6 feet wide on top, and rises 12 feet above the water in the
pond, opposing an effectnal barrier to freshets and ice. Water is admitted through six gates, each opening about
5 feet wide in the clear, into a timber flume having at the bulkhead a width of about 45 feet and a depth of 8
feet, Power is utilized on the south main bank by Knowlton Brothers, manufacturers of glazed medium papers,
production 3 tons per day, and employing at least 300 horse-power of wheels under beads ranging from 11 to 15
feet; at I. A. Graves & CoJs flouring-mill, having 5 runs of stone, a full line of rollers, and using a fall of 16 feet,
with about 250 horse-power of wheels; by the Hitcheock Lamp Company, employing 60 hands; and by several
other establishments of small size, comprising a cabinet-shop, & machine-shop, a sash-, door-, and blind-shop, and
a shop for filing saws. On the island side of this upper fall there is an old ax factory, now unoccupied; G. Lord’s
foundery and machine-shop and manufactory of agricultural implements, using 12 feet of fall and employing 15 or
20 hands; a sash-, door-, and blind-shop, and a city water-works pump. .

The tail-water from these various mills is discharged into the south channel, along which they are located, and
which is mainly taken up with the head-race or fluine, and passing under the latter is collected in ‘a small bagin
constituting a second level and formed by a second dam. There are rapids below the dam, and the mills are not
placed so as thoroughly to utilize the fall. From this level are supplied the Eames Vacuum Brake Company,
having two 100 horse-power wheels working under a head of 12 feet, and one wheel of 50 horse-power under a head
of 26 feet, combining both falls; also a furniture factory, a 6-run flouring- and grist-mill, and a planing-mill.

7. Three thousand feet below Betbee’s island, but yet within the city limits, there is still another power in
use. The dam is a crib-work structure with rollway 280 feet long, and is 14 feet high. The timbers are 6 by 10
inches in cross-section and the back-slope is 80 feet long. The dam was built in 1879, at a cost stated to have been
$3,000. Wooden flumes extend down each bank from-the dam, and supply, on the north side, the mill of Taggart
Brothers, manufacturers of news-paper and of flour-hags. Poplar and sprnce are here ground for wood-pulp, while
rope is used for bagging-material. The works have a capacity of 5 tons of finished product per day, use about
800 horse-power, and give employment to 50 men. On the opposite bank of the river there are a 3-run flouring- and
grist-mill, J. S. Robinson’s 2-set yarn-mill, and A, M. Farwell’s tannery. Probably these three concerns do not
together use more than 120 horse-power, leaving a large amount unemployed, for which there is guitable and
abundant building-room. The fall on this privilege is stated to be 14 feet, which, according to Hinds’ survey,
covers the descent from the crest of the dam to the railroad bridge, 1,200 feet below.

8. From the railroad bridge to the lower boundary of the city, 4,300 feet down stream, there is a farther fall
of 83 feet, entirely unimproved. ‘
432

F16, 3.—Falls at Beebee’s island,
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Bach fall or section of Fhe rive.r, in its course through Watertown, has now been described. It is impossible to
gay just how much power still remams'unetgployed and avm'lable for manufacturing, or how much would be available
if the mills now running were ail supph.eq with the best machinery and with economical wheels ; if they were so located
a5 to employ all the water at each px:1v11ege under the full head, instead of under various lesser falls as is now the
case; and if the water were used without leall:age at dams, in flumes, and in pen-stocks. An estimate will be
presented, however, of the total power of th.e, river here, accompanied by a statement, based on the returns of the
census enumerators, of the power of wheels in use, from which some idea ¢an perhaps be formed of the amount still
idle. To recapitulate, it may be said, in brief, that at the Water-works privilege there is a fall of 16 feet and an
important amount of surplus power; .that thence to Diamond island there is say 12 feet of fall entirely unimproved;
opposite the upper end of Sewall’s island & fall of from 16 to 17 feet, the power of which is thoroughly utilized
in low stages of river, although on the north main bank there are several vacant sites, together entitled to about
920 per cent. of the flow in the adjacent chanmnel; opposite the lower end of Sewall’s island an immediate fall of

2 or 14 feet, increasing to 19 feet beyond, though only the first-mentioned ameunt is actually employed (at this
privilege the power in the south channel is thoroughly utilized, but there is a considerable surplus in the north
chiannel, probably several hundred effective horse-power); opposite Beebee’s island a descent of about 35 feet, in
two falls, with 15 feet of this in the north channel unimproved and constituting a very valuable privilege; 3,000 feet
down stream & fall of 14 feet, largely improved, but still offering surplus power on the south bank; and thence to
the western boundary of the city an unimproved fall of 83 feet,

The undeveloped falls are sufficient in themselves to warrant a large increase in the already extensive
manufacturing of this flourishing city, but at the older and more thoroughly utilized privileges, such as those at
Beebee’s island and opposite the foot of Sewall’s island, the rights to water are in a peculiar and very unattractive
pesition. The oceupancy of these privileges dates far back in the century, and by the original owners rights were
decded in the most vagune and indefinite nanner possible. It was assumed that the power of Black river was equal
to all demands, and almost no limitations were placed in the deeds conveying it. Thus, on the south upper level at
Beebee's island, power was granted “sufficient for a machine-shop”, “sufficient for a cast-iron business?”, and so on.
The deed to the Knowltons, paper manufacturers, was so comprehensive that according to a literal reading they
could elaim the entire How of the river. By the deeds the various grantees were holden 'foi? certain proportions
of the dam, as regards expense of maintenance, and this was carried so far that at length it was found that they
were together respousible for four-thirds of a dam. By mutual concessions serious disputes have been avoided,
put it is plain that the claims to water exist here on a very unsatisfactory basis. ‘

Again, at the south lower privilege opposite Sewall’s island, occupied by the Watertown Spring Wagon
Company and other concerns, the Black River Cotton & Woolen Manufacturing Company first obtained control of
the power, and afterward deeded or leased portions to different manufacturers, reserving 5,000 spindle-power, which
later came into the possession of the spring-wagon company. The Black River company leased to one party water
“sufficient to carry a paper-mill”, and in another case “sufficient for a machine-shop and the necessary appendages
of the same”, V. P. Kimball has water for 3 runs of stone, or their equivalent, provided that sufficient should
thereby be left for the cotton factory and any previous grants, subject to payment, if demanded, of one pepper-corn
every July 11 to the party of the first part. He is holden, to a certain extent, for expenses of repairs. In one
instance sufficient water was granted for a bLark-mill and all necessary appendages of a tan-yard; in another,
sufficient to carry four carding-machines, provided that enough shounld always be left for the eotton fuctory, paper-
will, and all other establishments previously given rights to the water.

Istimate of power at Watertown,
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The river below Watertown—Passing below Watertown, the river presents numerous opportunitiey for the
development of large powers. The surrounding country is level or very slightly hilly, ?.lld the river-banks themselvey
are generally succeeded at once by level ground, underlaid by limestone and admirably suited to building, Tye
rock is seamy, and might not hold water well in races unless called in some way; but timber flumes, the almost
invariable mode of conveying water at privileges on this river, are always practicable. The stream is quite narroy
in this section, and rushes along with rapid fall. Below the city the banks are for a while gentle in vise, and are at
times smooth sloping ledges of limestone. IFarther down they continue of solid rock, but rise abruptly from the
water from 15 to 25 feet. Much of the way the upper layers have been broken off in immense fragments, which stil]
le in place or tilted, while the lower strata remain firm. Below the smooth sloping banks mentioned there wag
noticed in particular, and determined roughly by bhand-level, a descent of from 3 to 5 feet in 800 feet; then g
continuous rapid fall for perhaps a quarter of a mile, amounting to 14 feet, inclnding and terminating in a sudden
pitch of about 4 feet; then a continnous rapid, with a fall of about 7 feet in 800; then a fall of 5 feet in abont
400, succeeded by slack-water from a dum half a mile below and probably not over 2 miles from Watertown,

The privilege next to be described has recently been developed and is a very fine one. It extends an eighth
of a mile below the present mill, and embraces a total fall of probably 45 or 50 feet, of which 30 feet is actually in
nge. It is owned and employed by C.R. Remington for the manufacture of news-paper from wood-pulp, the works
having a capacity of 4 tons per day. The dam extends from the bulkhead 300 feet in a straight piece up stream
parallel to the adjacent bank, and then curves around toward the opposite shore with an additional length of 350
feet, making a total overfall of 650 feet. It is built of 6 by 10 inch timbers, those running with the stream inclined,
and has a back slope of 3 base to 1 vertical. The height ranges, according to the contour of rock beneath, from 4}
to 63 feet, and gives therefore an extreme width at base of about 20 feet. The bottom timbers are pinned with 13-inch
pins to bed-rock. The abutment at the north end rises 5% or 6 feet above the crest, and is considered high enough
for all ordinary freshets. In the spring of 1882 the river is said to have been about as high as it often is, and rose 3
feet on the dam. The face of the structure is vertical, and 1 inch back from the crest, on the up-stream slope, a
strip of 3-inch iron, 1 foot wide, runs the length of the dam, and gnards against damage to the timber-work from
floating ice or other material. ’

The bulkhead is built of masonry, with two 15-foot arches for the gate-ways. It has a length, measured to
the extreme ends of the wall, of 110 feet, a width on top of 5 feet, and a batter of 5 inches to the foot. Water is
admitted through the bulkhead by means of ten gates, 6 feet deep and 3 feet wide, pivoted in the center at top and
bottom. From the bullkhead water is brought about 200 feet to the wheels in a race having an ingide width of 30
feet and inclosed on the river side by a wall 3 feet wide on top and battering about 4 inches to a foot. It isreceived
in a timber fore-bay about 33 by 70 feet in size, and runs one 25-inch and six 30-inch Curtis (Ogdensburg) wheels,
These are arranged in pairs on a horizontal shaft, which is about on the level of the bottom of the race and extends
into the mill as the main shaft, without intermediate gearing. The wheels are provided with draught tubes, run under
a bead of 30 feet, and have a combined rating of abount 900 horse-power. At the time this privilege was visited, in
the latter part of November, 1882, the mill had been in operation only about six months, but during the summer the
atream had been very low; yeb, as has previously been stated, at the lowest stage then observed, with the wheels
running at full capacity, there was a wastage of 6 inches of water on the dam, The banks are very rocky at this
poeint, and 1,600 cubie yards of rock had to be blasted out for the tail-race. The main mill is 42 by 106 feet in size,
the machine-room 32 by 120 feet, and the boiler-house 30 by 42 feet.

Below the Remington works the gorge deepens, the river is in places less than 50 feet wide, and much of the
way is hemmed in by walls of solid rock from 30 to 50 feet high. The descent is very rapid, and is varied now and
then by heavy pitches. Thus by hand-level one ‘fall of 10 or 12 feet in 500 feet was measured, and there were
other falls equally great or greater both above and below. The river finally enters a still deeper part of the gorge,
where the fall is very heavy and the precipitous banks rise 50 or 75 feet high, and there then sncceeds a long
streteh of smooth swift water, The surrounding country is very level, and the channel of the stream has been cut
down into it. ‘

At Brownville, 3% or 4 miles by road below Watertown, is met the next improved power. The stream is here
controlled by a log dam about 100 feet long and 17 or 18 feet high, This is a rough-appearing structure, and is
very leaky, uas are also the flumes which run from it down each bank. The lon ger of these is on the right bank, and is
probably 800 or 1,000 feet in length. The half of the privilege on the south bank is owned by George Frasier, and
is used in part for a 6-run flouring- and grist-mill having a fall of 17 feet, and occasionally in part for a saw-will
On t]‘m north side of the river the mill-owners are associated in the Brownville Dam Company for the purpose of
?:eepuljg up the dam. The Brownville Yarn Company owns one-quarter of the privilege on that bank and the mill
in which its operations are carried on bas been there for over fifty years, It has manufactured cotton-yarns, the
mill containing 3,000 spindles, but the works were not running when visited, though expected to start soon.
z} head‘ of 16 feet is obtained at this mill, which is the frst below the dam, and a 137 horse-power wheel is run.
There is so much waste on the privilege by leakage and otherwise that it is thought that no more mills could be

run, Wi;t"'li a certainty of permanent power, than are now accommodated. Besides the cotton factory there are on
3,)
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that side of the stream Webb’s cabinet-shop, emplf)ying 4 or b hands and using a 60 horse-power wheel 5 Sluman’s
flouring- and grist-mill, Wltl} 4 runs of stone and using 14 or 15 feet of fall ; a good brick foundery, not in operation;
aud a straw-board paper-mill, which was fou.nd to be shut down for the winter.

The cotton factory has a preferred privilege here. 'The other concerns have rights to surplus water, though

{he actual amounts are not very definitely specified. Although with economical use of the water much more
manafacturing might be sustained, the location as now improved is not an attractive one, and it is said that
in some cases the accumulated taxes on unoccupied sites are probably greater than the latter would sell for if
unincumbered.  Opposite Brownvﬂle the river-banks are less steep than generally on this part of the river, hut
pelow the mills the gorge, shut in by vertical walls, which has been noticed at Watertown and below, again appears.
As naturally might be expected, the rises in such a confined channel are at times very great. Thus at the time of
the failure of the state reservoir the water is said to have risen 21 or 22 feet on the crest of the Brownville dam,
nd in the river below to a height of 5 feet above the tops of the flumes. At times floating ice chokes up the narrow
gorge below the mills and causes backwater to rise nearly to the point of submerging the flumes.
" The last power on the river is at the little village of Dexter, about 3 miles below Brownville and less than a
mile from the head of Black River bay. The ravine which hitherto has shut in the stream now apens out, and
though limestone still appears in the banks these arelow, and the dam sets back the water over a large extent of
land. Navigation for boats of 5} or 6 feet draught continues up to this point, and considerable lumber is brought
lere by that means., Two islands in the river form with each other and the adjoining shores three channels, each of
which is closed by a section of dam. These sections are built of logs, and are old and extremely rough in appearance.
The fall. obtained is 10 or 11 feet. A number of concerns are supplied with power, some by races and some by
wooden flumes, but none of them are of large size, and there is nearly alwags water going to waste on the dam,
There are two sash-and-blind factories, together employing some 35 hands in the summer season and u sing yearly from
1,000,000 to 1,600,000 feet of lnmber; two flouring- and grist-mills, with 3 runs of stone each; and a small saw-mill,
From the pool above the dam a canal leads oft across the village to a lurge and fine stone mill, which was formerly
occupied for woolen manufacturing and gave employment to 300 hands, This mill is said to be owned by New
York parties, and has been shint down for eight or ten years.. With it is reported to be controlled two-thirds of the
entire flow of the river at this privilege. '

It will be evident, from what has been said, that Black river offers an unusually large amount of available
water-power; and there can be little question that, with the advance of time, and the inerease of wealth, population,
and manufacturing interest in this section, the numerous fine privileges will be developed one after another, those
novw imperfectly utilized by comparatively unimportant mills being purchased and improved for larger enterprises,
until the river shall become, as it is undoubtedly entitled to do, one of the most prominent of the castern
manufacturing streams. Taking the fall from the top of the Carthage dam to the surface of lake Ontario as 477
feet, and the mean volume for this fall, during low water of an ordinarily dry year, as 1,050 cubic feet per second,
then the corresponding gross or theoretical power of the river will be represented by 56,900 horse-power, while the
total rated effective or net horse-power of wheels in use amounts, for the section of river considered, to only about
7,800 horse-power, The following table presents a summary of the varions privileges that have been mentioned. It
is not supposed to show in detail all the available sites for power, but only the more prominent ones, such as were
bronght especially to attention :

Summary of the principal water-privileges on Black river.
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~ HOREE-POWER. (D) £
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ort dam, .
¥From crest of Forestport |.... B - U N S Distance by xiver, 17 miles,
dam 1o crast of "Lylf)m's ......... E R TR P PR, - 4 N s
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Lyows Balls_.......... 807 643 1,900 2, 840 8,080 j.oiiwenns Privilege recently purchased with | Total fall about 69 feet, of which G4
the design of developing in 1883 feet is to Lo doveloped. Surplus
and erecting large ranufactur- power for disposal,

\ ) ing works,
Trom foatof Lyows falls to |...... ... -TAN NV TR USRI EAPIINS SOOIV PP Fall distributed over 42 miles. Not
“rest of Carthage dam. N available for power.
(.'iu‘lhuge. s . ) fo N s
.................. 1,741 5 6,2 7,810 8,440 1,120 | Machinery, iron, pumps, leather, | Fall occurs in 4,600 feet. Numerou
> % ' ' flour, hm'mm'. pl‘ﬂp, ﬁosiery. an opportunities for further uwse of
various articles in wood, ‘| power.

@ The effective drainage area in the dry season is to be considered as 275 square miles less than the figures hers given (sce page ).

b Based upon averago flow for the twenty-four hours. : 435
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Summary of the principal water-privileges on Black river—Continued.

- ESTIMATED THEORETICAL &
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Rawson's mill : 16 ' & " Ahinglo il but dum onrried | - riets bridge 20 MadameDoFer-
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elt's Mils 1 10 ' ! ! | mill, grist-mill, ax-helve fac-|  tanmery, yearly &6 Vebor's
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: also flour, cabinet-ware, an
ghingles.
Within three-gnarters of 1,705 5% 5,320 8,500 T30 jenervennan Fall unimproved ......cioeeonann ‘Threo falls of say 16 feet each.
mile below Black River
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Huntingtonvilla ..., .euee.f 1,801 14 1,300 1,610 1,70 lecevanenns Power formerly used in saw-mill, | Say 2 miles from Waterts .
° ! ! ! and in seythe and ax factory', desirghle site for a dnm.o Wi net e
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ried away when the state reser-
volir failed.
Watertown ....eorreanranee 1,818 122 | 14,550 | 18,020 | 10400 | 4,075% | Mainly paper, pulp, spring-wag- | Large amount of unemployed power

ons, buggies, sewing-machines, (sto description).
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ing- and grist-mills, 1 pearl-bar.
ley mill, several tanneries, 2
small woolen-milly, and alzo va.
rious other establishwents for
the manufacture of lamps, fnr-
niture, locks; sashes, doors, and
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shoes, and baker's goods,

“Within 3,000 or 4,000 feet | 1,830 304 3,010 4,460 4,840 lewenneeon. Fall unimproved.oeevasesaneaanras Within say 2 miles of Watertown.

nbove plack-water from
Remington's dam.

C. R, Remington's mill..... 1,830 504 6, 020 7,440 8,070 900 NOWS-PAPET vauarnernnonnnesronnan 30 feot of fall actunlly developed and in
gae. Production of mill, 4 tons per
ny.
Brownville ... venere, .| 1,848 W | 2,070 2, 550 2,780 300+ | Flour, lumber, paper, cotton-yarne, | Cotton-mill has 8,000 spindles. Hy-
cottonbatting, and cabinet-ware. (&fél_ulic works here arp in poor con-
. : ition,

DeXtOT ccvemnnvar cananneees| 1,855 11 1, 340 1, 650 1,810 2654 | Sashes and blinds, flour, and | Two sash-and blind-factories together
lumber. . employ about 85 hands in summer,

and nso from 1,000,000 to 1,500,080 feet
. of lumber yearly, Two-thirdsofthe
entire privilere belongs with a fine
woolen-mill, shut down a number of
years ago. .
Toal from crest of Car.) 1,741t0 | 477 | 56,900 | 70,440 | 5,800 | T,BI0& |icereereennrerermmemoiacennnsanonens ot il practicaily available.
thage dam to mouth of 1,856 ! ! ! ! Fosall p atly availab
TiVET.

@ The effective drainage area in the dry is to be idered as 275 square miles less than the figures here given (see page 5).
THE MOQSE RIVER.

This important tributary of the Black river rises in western Hamilton county, within a few miles to the
southwest and south from Raquette lake. It is made up by two principal branches, the more northerly of which
receives the drainage from the Fulton chain of lakes. From the junction of these branches the course is westerly,
until the stream unites with the main Black river just above the state dam at the head of Lyon’s falls. The course
of Moose river, even to the mouth, lies through an extremely rugged valley. Thete is considerable logging about
the upper waters, and it is estimated that an average of 7,000,000 or 8,000,000 feet of timber, mainly hemlock and
spruce, is annually floated down the stream. In the 803 miles from the first lake of the Fulton chain to the mouth
of the river there is a descent of 882 feet, or an average of very nearly 29 feet per mile. The drainage basin
includes approximately 349 square miles. .

The Lyon’s Falls dam canses slack-water for a mile, more or less, up Moose river, and then occur natural falls
almost as abrupt and easy to improve as those on the Black river below the above-mentioned dam. At the head of
these an island forms two channels, across the northern of which is a low log dam; the dam across the south channel
is not more than 80 or 100 feet long, and consists of loose stone piled up on the ledges, with a plank facing. The
descent from the crest of the dam to the foot of the falls was found by hand-level to be about 45 feet. The power i8
utilized in Gould’s large saw- and pulp-mill. ,

Not over a quarter of a mile above Gould’s mill there is a fine privilege oceupied by the Herkimer Paper

Company for the manufacture of wood-pulp, and embracing a total fall of 33 or 34 feet. The stream is controlled
436
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py o log dam, curving in plan, anq water is conveyed a ghort distance to the mill, part way in a race inclosed by
g river-wall of stone, and part wayin a wooden flume. The head employed is 27 feet, under which are run 6 wheels
of 180 horse-power each, geared in pairs to 3 shafts. Tor six or eight months in the year 720 horse-power can be
realized, and in the lowest stage of river abount 360 horse-power. The dam is tight, the wheels are of good pattern
and the power is economically utilized. At the head of the mill-pond there is another sudden fall of about 39 feet’
owned by the Herkimer Paper Company. ’
Some 3 or 4 miles farther up stream there are two more developed powers. The lower is occupied by Show's
paper-mill, and includes about 27 feet of fall, though the amount of fall or power actunally in nse was not ascertained.
Above this privilege there is a pitch of 8 or 10 feet, and another of 2 or 3 feet, before reaching a fall of 34 feet
partially utilized by Joel W. Ager in a small mill for the manufacture of rag wrapping and straw papers,

The Moose river is subject to heavy freshets, and for abont two weeks in the year the Herkimer paper-mill is
troubled by anchor-ice, though never sufficiently to cause a stoppage of work. Examination of the stream was
confined to a few miles of its course above the mouth, including, however, the most important improved powers
and was made November 25, 1882; at that time the Herkimer company’s, Gonld’s, and Shon’s mills were all ﬁsiné
the entire flow, excepting leakage, which was large at the two last-mentioned points.

also

Table of utilized power on the Black river and tributaries.
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Table of utilized power on the Black river and tributaries—Continued.
1NN
. £ g o Ry
Stream. Tributary to what, State. County. Kind of mill ot manu- | & = 28 BE Remarks,
' 21 % | EE | 2R
ml B & <
Feot. | H.P. | H.P.
Beaver river and { Black river....... New York...... Lewis ...-....) Tanneries ..coeoceeuunoon. 3 29 115 feeiaenn.
tributaries. .
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IL.—-THE OSWEGO RIVER AND TRIBUTARIES.
Drainage areas.
. Square miles,
Sonecn TIVer «ovvven vivans.n et seamrs eunen L et ceae e e eee aenn tma s e ame——n e eeane e anana. 3,447
Oneida river....... beme e e e e e e e et e ee et e eeaan e mmm— e eann e manns 1,421
Oswego river below junction of Sencea and Onelda TIVers. covvot oot iiionr ettt cere mmmee e aeenneaeee 4,808
Oswego TIver at Iout . oo o i it i it i cee e oed tie s eeae e e reae e e ann——.anonn 5,013

THE OSWEGO RIVER.

A large part of western central New York is drained by this important river and its tributaries. The main
stream is formed some 12 miles northwest of Syracuse by the union of the Seneca and Onéida rivers, whence its
course is northwesterly to Oswego, where it empties into lake Ontario. The length by river {rom the junction at
Three-River Point to the mouth is about 20§ miles. The drainage basin along this interval embraces only a narrow
strip of conntry, level or moderately rolling; butabove the junetion of the Seneca and Oneida rivers it spreads ont,
attaining an extreme width to the east and west of about 100 miles, and to the north-and south of between 70 and
80 miles. Trom the low and level lands which border lake Ontario there is a gradual rise, south of the Senecs
river, to north-and-south ridges, which separate the various lakes of that region, and extending farther south
buecome merged in the still more elevated country lying along the southern water-shed of lake Ontario,

The country naturally tributary to the Oswego river is one of splendid resources, is quite thickiy settled,
contains important cities and many flourishing villages, and is threaded by a network of water and railroad
transportation routes.  In common with the northern part of the United States genemlly,‘ it is more or less overlaid
by drift materials—sand, gravel, clay, and bowlders; but the decomposition of native rocks has produced an
unusually rieh, produnctive soil, yielding largely in the various grains, and also finely suited to dairying, waol-
growing, and stock-raising. There is an abundance of the-best of buildin g-stone; gypsum, and rock for both quiek-
lime and water-lime, arve extensively quarried, and in Onondaga conuty are the valnable salt springs so largely
utilized in the vicinity of Syracuse. .

Perhaps the most striking feature of the district under consideration is its remarkable collection of beautiful
lakes, adding greatly to the atiractiveness of this part of the state, and of especial importance to navigation and
manulea%turing interests. Proceeding from west to east, the prinecipal lakes are, in order, Canandaigua, Keuka or
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Crooked, Seneca, Cayuga, Owasco, Skaneateles, and Oneida. These seven include a water-surface of, approximately,
980 square miles, increased by the four lesser lakes, Cross, Onondaga, Otisco, and Cazenovia, to about 295 square
miles. The larger of these, Oneida, Cayuga, and Seneca, are utilized for steam-towing navigation, having water
connection with the Erie and Oswego canals. More or less freight is transported over Keuka and Canandaigua
Jakes in steamers, while Owasco, Skaneateles, Otisco, and Cazenovia are controlled by state dams and act as
feeders to the Erie canal. On glancing at a map of this region the eye is at once struck by the peculiar shape and
position of nearly all these lal.ies. ' ‘With the single noteworthy exception of Oneida, they are long and narrow and have
a general north-and-south direction; or, more accurately, they are spread out like rays, their courses, if extended,
interseating from 40 to 60 miles northward, in lake Ontario, or in Prince Bdward county on its northern shore.

Cayuga and Seneca lakes are particularly noticeable for their depth and for the abrupt slopes of their beds.
The correspondence of the rock strata on opposite shores, and other facts, indicate that the depressions were hollowed
out by some very powerful action of nature. In a paper upon the geological history of these two lakes,(a) Dr. .
Charles W. Foote elaborates the view that they first occupied depressions previously eroded by the action of an
inland sea which extended to the northward, and formed into basins as the land gradually rose; and that these
basins were subsequently scooped out and much deepened by glaciers moving southerly. There is also much
evidence to show that at some period they had their outlets toward the soutl, to the Susquéhanna, but by the
removal of barriers at their northern extremities reversed their low. As noticed by Dr. Foote, their beds are, in
the deepest places, from 50 to 100 feet below the level of tide-water.

LPrincipal lakes in the drainage basin of the Qswego river,

Name of lake.

Elevation of
water-sur-

faco above Authority for elevation,

mean sea-
level.

Area of
water-sur-
face, (b)
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above outlet
of lake.
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Oneida lake..... P

Cazenovia lake ....

Senecn Jake. . vaaas

Keuka or Crooked
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Cayugalake.......

Cinandaigua lake. .

Owasco ke

Skaneatelea lake. ..

Onendaga lake

Otlseo lake ... ...
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———

Feet.
369.78 | State caunal profiles...............
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720,07 [.eenel L e
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687.50 | Ordinary low water by profile of
Northern Central railroad.
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1, 300. 0

0.0

187.0

1,593.0

195.0

208.0

84.0
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Greatest estimated depth, 60 feet. Surface freezes eutirely over,

usnally by January 1. Lake changes but slightly-in level dux.

iugj the year. Used for steam-towing navigation, Outlet 16

}ni es long, with afall of shout 8feet, and is practically ofno value
or power.

Qutlet (Chittenango ereek) 253 miles long, with a totalfall of about
530 fect to Oneldalake, At Chittenango Falls there is an abrapt
pitch of 136 feet, and there is an entire fall of 470 feet in the 93
miles from Cuazenovia lake to the state feeder-dam, whers the
storage from the luke is diverted 1o the Trie capal, The creck
is used to w moderate oxtent for power, mainly by flouring- and
paper-mills, Avea of fiowage is as shewn on canal map,

| 84 miles long and from 1 to 2§ wiles wide. Ordinary range from
high to low water, from 2 1o 2} feet; extreme, from 4 to § fect.
Temporary oscillations of a foot or two due to windsand tides are
claimed to ocenr, Deepest sunnding obtained HY t0 1880 was 580
feet. Searvcely everdoes any ice form, except a slight skim occa-
sionally near the extremitics.  Utilized for navigation. Outlet
(Sencca river) falls 62 feet to Cayuga Iake, nnd is largely cm-
ployed for power at Waterleo and Seneca Falls, Thence to the
jq]nlction with Oneida river the only usge of power ig at Buldwins-
ville.

Some freighting and passenger traflic carried on by steamers,
Take is surrounded by hills. Overmuch of its extent the dn}nh
pxceeds 200 feet. Anuual variation from high to low water b or

i @ feet, with extremeof 9 fect. Qutlet falls 277 fect in 6 or 8 miles.

f to Seneca lake, aud is used fur power by several fouring-mikls,

| Used for mavigation, and nearly always free from ice except
within 9 or 10 miles of the foof. Ordimary rango from high to.
low water about 3 feet, with extreme of 7 feet. "Decpest sound-
ing, 495 feet. Drainage basin, exelusive of Seueca outlet, 813
I square milgs. Arcu of flowuge measured on map prepaved by
studcnts of Cornell university,

| Commonly freezes over in part.  Some freighting carried on over
| its surtace, Depth estimated to be as great as 100 feet in the

deepor portions, but is shallow toward the head and foot. Out-
1ot 1allg 267.5 Teet in 26 miles, to Lyons, and is used at various
points for manufacturing.

Anpual range between high
rary oscillatious of sev

aml Jow witer chont 6 feet. Tonpu.
inclhies, and even a foot, are canged
Dby winds, Surface freezes over usually by February, Thostato
has a dam at the foot of the Tuke, and another 9 miles below an
the outlet, by tho latter of which water is diverted to the Evie
canal. Thetotal fall in the outlet 18830 {ect, end o large anount
of power 3s in use, chiefly ut Auburn.

Has a parrow basin and is surrounded by bigh hills, s usually
frozen over from Jummary (il April,  Devpest sonnding, 300 feet.
Tides claimed to occeur, and sudden oseillations due to winds

also notic d. Level highest in spring or carly summer, aud Inw.

ext toward the close of the year. Outiet alhout 13 miles long,
with a full, to the feeder-dang, of 430 feet, wtilized by npnmerons

i wlls, and effering many vnimproved sies. Coutrolled by the

i stite tor fewting the Brie caual, .

|

| Greatess depth stated as 65 feet,  No power on ontlet,

I Water diverted from outlet (Nine-Mile cveek) at Cowmillus for
| feeding the Erie canal.  Outlet has a fall of 30L feet to the foeder-
I G, and is employed for power by a consideralile number of
mills.  Area of tlownge measured on eanal map.

Mere enlargement of Senesa river.

|
!

& Notes upon the Geolagical History of Cayuga and Sencea Lakes. b Measured on French’s map of New York, excet where otherwiss stated.
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22 WATER-POWER OF THE UNITED STATES.

The inflaence of the lakes upon the Oswego river is of the ntmost importance in contributing to the steadinesy
of its flow. The conditions affecting it, aside from the presence of these natural reservoirs, are not favorable to
uniformity, ‘The country drained is underlaid to a considerable extent by permeable rocks—shales, sandstongg
and limestones—its surface has been quite thoroughly cleared of timber, settled, and drained in the processes 0%
cultivation, and the rainfall is rather light. Bven as if is, the discharge at times falls as low as 1,150 or 1,250
cubic feet per seecond at Oswego, or only from 0.23 to 0.25 cubic foot per second per square mile of effective drainage
area, altbough the ordinary summer flow is stated upon good authority to be twice as great. On the other hand,
the flood volame runs as high as between 16,000 and 17,000 cubic feet per second in ordinary floods, and even rises
to between 41,000 and 42,000 cubic feet per second in an excessive flood.

No record could be found of any long-continued series of measurements of the discharge, but the following
data may be taken as reliable guides to the amounts of water flowing in low and in high stages of river:

1. By a decree of the supreme court, dated August 21,1875, in the case of Michael J. Cummmings against owners
and lessees of water on the Varick canal at Oswego, it was assumed as follows concerning the amount of water
flowing to this canal, which receives one-half the surplus of the river above the needs of navigation: (1) “That
the average flow of water from the Oswego river into the Varick canal in low water in the summer months is about
45,000 to 50,000 cubic feet per minute”, making the whole flow of the river say from 90,000 to 100,000 cabic feet per
minuate (from 1,500 to 1,670 cubic feet per second). (2) “That in extreme low water in the summer, and which
usually oceurs in the months of July or Aungust, it is about 35,000 cubic feet per minute” (70,000 cubic feet for the
whole flow of the river, or 1,170 cubic feet per second). (3) “That the average flow for the whole three summer
months is about 75,000 cubic feet per minute? (150,000 cubic feet for the whole flow of the river, or 2,500 cubic feet
per second).

2, It is stated by Charles Rbodes, esq., of the Oswego Canal Company, a geuntleman who has given much
observation and stady to hydranlic questions connected with this river, that (1) in an ordinary flood the discharge
at Oswego is, in round numbers, 1,000,000 cubie feet per minute (from 16,000 to 17,000 cubic feet per second); (2) in
a large flood, 1,500,000 cubic feet per minute (25,000 cubic feet per second); (3) in an excessive flood, 2,500,000 cubic
feet per minute (from 41,000 to 42,000 cubic feet per second). '

3. In the Annual Report of the State Engincer and Surveyor for the year ending September 30, 1879, an
estimate is made of the supply of water available for navigation, in which it is assumed that the Seneca river may
be relied upon for 54,000 enbic feet per minute, the Oneida river for 20,000 cubie feet per minute; while the Oswego
canal reecives from the Erie canal at Syracuse 10,000 cubic feet per minute, all of which, not lost on the way, is
discharged into the Oswego river via the Seneca river. In all, therefore, the Oswego river is assumed to receive
from 74,000 to 84,000 cubic feet per minute (from 1,230 to 1,400 cubie feet per second).

Summary of data concerning.the flow of water in the Oswego river.

i .
Flo“:1 per
Drainage N gecond pav
Locality. ] Staghe of river. a.rca,g Flow per minute.(3)] ¥ l‘”;gﬁ’" see- B%‘}?‘é;’o’g;m Authority.
gross. (e} ) drainage
area.
Sg. miles. Cubis fect, Cubic feet. Qubic feet.
| Average flow in low water in the summer ( 90,000~100, 000 1, 500-1,670 | 0.30-0.33
months, "
) Extrema low water in the summer, usually ’ 70, 000 1,170 0.03 4| Volumes assumed in supreme cou
| occurring in July or August. ecree.
OBWEEO . cnuen..n. j Average flow for the whole three summer 5 013 ] 150, 000 2, 500 0. 50
i montha, !
Ordinary flood ...l 1,000,000 | 18, 000-17,000 | 3.19-3.30
Large flood .......... l 1, 500, 000 25, 000 4.09 »| Charles Rhbodes,
| Exeeusive 8008 .oeionvemeneaie e 2,500,000 | 41,000-42, 000 | 8.18-8,38
Three-River Point.: Stage not mentioned, but presumably o low 4, 808 74, 000-84, 000 1,230-1,400 | 0,25-0.28 | Marvin Porter, engineer of middle
one, divislinn of New York state
l . ‘ canals,

@ Of which about 750 square miles i3 more or less completoly utilized in the dry season for feeding the Erie canal.
b The amounts here given are in yound numbers, the flow reqnired for lockage, which is in comparison small, being neglected. Probably 8,000 cubic feot per

minute, or 50 cubic feet per econd, would be o ressonably large average allowance for waste and the demands of lockage,

Various tributaries of the Oswego river are drawn upon to supply water to the Erie canal durivg somewhat
more than half the year. A certain proportion of this water may ultimately find its way into the main river, but
its amount can net easily be estimated. An aggregate area of not far from 750 square miles, naturally draining to
the Oswego river, is thus controlled and rendered partially tributary to the Erie canal. On the other hand, the
Chemung river, flowing to the Susquehanna, is drawn upon to some extent for feeding down the Chemung canal
into Seneca lake; and the extreme head-waters of Tioughnioga creek, also naturally flowing to the Susquebanna,

are diverted for filling the DeRnyter reservoir, which feeds northerly down the course of Limestone creek to the Erie
canal,
440



THE REGION TRIBUTARY TO LAKE ONTARIO. 23

Table of streams in the Oswego basin having their waters diverted to the supply of the Erie canal

lI‘Ta.tm-al :
Stream. Location of feeder-dam. | Nameof canal level fed, | groin&0 Remarks.
trolled.
. 8 miles.
Opeida Crecek . -vevve menvreens Oneidd.eenevieiunnnianenn. Long level 62
. CoW;‘ ssalon creek, coceeoiennn 2 miles westerly from Oneida..|... do 23
Chittenango creek ..oneenannen Chittenango ..o.ooceeeceiia FRN (s N 87 | Includes Erievillo reservoiv and Cazenovialake. From the latter

down to the feeder-dam, say 03 miles, the stored waters are avail
able for power,

Limestone creek...coeevenia Manliug covevenviiniiaaniiian. JEN T 8L | Commands in upper course the storage of DeRuyter reservoir,
N aupplied by an artificial diversion of water from the head-waters

of Lioughnioga creek, nuturally drainiug to the Susquelanua,

The drainage area given is independent of the Tioughnioga.

Batternut creek ...occ.aiiont 4 miles southeast of Syracuse .{... do ...ceveveennnnn.. 47 | Receives tho atorage of Jauesville reservoir.

Nino-Mile Creek . oecemnmnroaan Camillug.evvevoneenn.cunes.-.| Jordan level .......... 77 | Commanda the storage of Otisco lake, the waters of which are for
11 miles, fo the feeder-dam, available for power,

Carpenter brook......coeeevnn 2§ miles east of Jordan 8 ) ‘

Skuneateles creek ooooooooeienn JOrdAT e vt (oo 114 | Commands the storage of Skaneateles lake, the waters of which
are for between 11 and 12 tiles, to the feeder-dam, availalile for
power.

Putnam ook «.veeervmennnenn. WeedBport . eeeeeveccnenaan. o8

Spring brook ... Conterpor........... 4

OWLBCO BFEBK 4 ananrcnenrsrnnns Port Byron 222 | Commands the storage of QOwasco lake, the waters of which are for

say 9 miles, to the teeder-dam, available for power,

The fall in the rviver from Three-River Point to the average surface of lake Ontario is 116 feet, which is
accomplished partly at dams, partly in rapids, and at Oswego Falls includes an abrupt pitch of several feet. The
Oswego canal, striking off from the Erie canal at Syracuse, follows down the east shore of Onondaga lake to the
Seneca river; thence to Three-River Point and down the Oswego river, navigation is maintained by a series of seven
«lams, the slack-water of wlich is taken advautage of, while stretches of canal make the deseents around the dams
and rapids from one pool to another. All these dams have been constructed in the most substantial manner, and are
owned by the state. Tthaving been established by legal decision that the surplus water at these dams may be nsed
by private parties to supply power for manufacturing purposes, in so far as there is no interference with navigation
or the state’s improvements, a number of extremely valuable water-powers have thus been made available, and at
four points—Oswego, I'nlton, Oswego Falls, and Phenix—are now put to use, and support important manufacturing
interests. The stream is, in general, finely adapted to the convenience and security of suck employment. The bed
and banks are firm, the latter of good height, The volumme of water is maintained with great steadiness, and there
iy freedom from disastrous freshets. On the Oswego dam, having a roll-way of 530 feet, the greatest freshet-depth
is stated not probably to have exceeded 6 feet; and below the Minetto dam the ordinary rise is only 3 or 4 feet.
The whole surrounding and tributary country is prosperous and rich in resources. The best of water communication
is enjoyed, either by way of the great lakes or the New York state canals. Theé west bank of the river is followed
by the Oswego and Syracuse division of the Delaware, Lackawanna, and Western railroad, and the east, below
Fultou, by the New York, Ontario, and Western railroad. ’

The principal hinderance encountered in using water-power on this river is from backwater, caused either by
freshets or by ice. The stream sinks slowly from a flood-stage, and for from two to four weelks considerable trouble is
experienced at Pheenix from backwater, with even a forced stoppage of work in exceptional cases, but the wheels
there are said to be generally designed to use a large amount of water under a moderate fall, to meet such diffienlty.
Opposite the Varick canal, at Oswego, the net reduction of head in freshets does not exceed 2% or 3 feet. On the
lower river, so far as can be learned, neither anchor- nor floating-ice is especially troublesome, but at the formex
site of the “horseshoe ” dam, between Oswego Falls and Pheenix, anchor-ice collects and sets the river back so as
at times nearly or quite to destroy the lhead at the latter point. A few years ago the river was in this manner set
back for seven weeks over the top of the Pheaix dam. The anchor-ice formed a gorge at the “horseshoe” dam,
said to have been nearly 20 fect high in places, and to have extended a mile up stream.(«) Itwas generally considered
an impracticable thing to clear the river of this gorge, but by determined effort a passage was cut througl in o
few hours,

a This is the only locality that has been brought to the notice of the anthor, on any stream, where extensive gorges bave resulfed
from the aceumulation of true anchor-ico, but careful inquiries indicated that it was this form of ice, and not cake- or skim-ice, which
caused the river to become choked up st the “horseshoo” dam.
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Table showing elevations and fall of the Oswego river.

|
Distance | Blevation R
from . | of water- Fall Distance F?‘}lﬂl‘;er Author
Locality. month, surface | between | between | 3 oo on . uthority for elevation.
map meas- above mean| points. points, points.

urement. | son-level,

Miles, Feet. Feet. . Miles. Feet.
T int. head Of TEVET . - oo omveseme o . 81, 07 859,86 feet + mean low tide at Albany. X .
Three-River Point, head of river. 20,6 361. 93 } 5.5 00.6 56 skato oanal proflos, any. New York
_________________ Y 246, 61 Mecan elevation from January 1, 1860,
Mean surface of lake Ontario .. 0.0 4 s ahore mann tag g L1 Yox-tlg, December 81,

a8 stated at

g

office of Chief of Engineers, U, 8, army.

Water-power at. Oswego~The city of Oswego, with a population of 21,000, is located at the mouth of the river,
which widens out into a fine harbor. The stream-bed is composed of low outeropping sandstone ledges, forming
rapids at the head of which is the state dam. This curves up stream in plan, and has a vertical face, a timber apron,
and heavy masonry abutments rising 6 feet above the crest. The main structure is of stone, with spill-way 530
feet long, and rises some 12 feet above bed-rock. The apron is about 3 feet high, projects 15 feet down stream from
the foot of the dam, and is covered with timbers 10 inches thick. The east abutment is 7 feet wide on top, and from
it a wing-wall of about the same width extends back to form one side of the navigation canal, which here opens
out from the pool and passes around the dam and rapids. Under the tow-path of this canal water enters the
Oswego hydraulic canal, ranning parallel to the former and on the inshore side of it, and at a distance of 450 feet
below the entrance is controlled by a timber bulkhead supported by three stone piers, each b feet wide. There
are 13 gates, with openings about 5 feet 4 inches wide in the clear; each gate is worked by a serew of about 2 inches
diameter, power being applied by a lever. Shortly above this bulkhead an additional gate, with an opening 6 or 7
feet wide, communicates with the navigation canal. .

The power on this, the east side of the river, not already disposed of, is owned by the Oswego Canal Company.
This company’s canal is about 4,000 feet long, has a water depth of 6 feet, and an average width at water-surface
of probably 60 feet; the latter dimension varies, however, and is greater than 60 feet in the upper part of the canal,
decreasing toward the lower end. With 1-foot flash-boards on the dam, the fall to average lake-surface may fairly
be stated as 20 feet; but it varies with the lake-level,(¢) from month to month, and from year to year, and with
{ull canal and low lake has been known to reach 23 feet. The fall in actnal use ranges commonly from 12 to 20 feet,
aceording to position on the canal, the latter extending down to the harbor. Some facts regarding the manufacturing
along this canal are given below:

Establishments using power on the Oswego hydraulic canal, November, 1882.

Firm. " Kind of mill or manufacture. Remarks.
Oswegn Starch Factory. c..o..... Power uged in grain elevator . .eeeeeionnan Lowest establishment on the eanaly capacity of elevator, 200,000 bushels.
Smith, Murdoek, & Co......... PP, [ (N .| Capacity of elevator, 225,000 bushela, »
M. Meriek & Co......ooeee.. Flouring-mill and elevator. ....... .| Daily eapacity of mill, 500 barrels of flour; -storage capacity of elevator, 200,000 bushels.
Pentield, Lyon, & Co. ... ....... 2 flouring-mills and an elevator ........... Tower mill, rollers, 600 barrels per day; clevator capacity, 300,000 bushels; upper mill,

rollers, 500 barrels per day.

Col. Moriun oLl - Capacity of elevator, 250,000 bushels.

Power used in ¢levator ...

Thomas Matthews. .. 0o L L1 AR .| Capacity of elevator, 230,000 bushels.

B Doolittle & Co.oooovniee P EFlomvingemill . Capaeity of mill, 125 barrels per day ; 156,000 bushels of corn also ground yearly for meal.
Juaes MeFarland & Co.oo..,. ! Wood-prulp. .o

COWPardee. oo coveeneicoes) MAlEHOUSO <o\ viniirie e iieee vivenaaans Malting capacity, 123,000 bushels per year. .

Oswego Wool Pulp Cempany .. Planinganill, and sash-and-ling factory .. '

Franeis Perot’s Sons. oooao. { Mt BOUSG oo i i e .

Switz, Condé, & 00 cnneenan... l Knit underwear oo, ovianinn oL, 9 sets of machinery; valoe of annual production, about $650,000,

Chavles Novtht cown o oiinnvenn. ; Large tannery
Oswogo Flux Company

. Flux fur softening iron .. -1 Uses a full of 14 feet and & wheel of about 25 hor;wpawcr.
Seott & Weslit.ve convanvea o] DEY-0€) «eveevaarn...

Lyon 8 MOt eeeens oiinnn. o Malt-HOUBE vevvnnmennniiecisaeiaanans.. Malt-honso 4 stories high, 180 by 74 feet in plan, cost $40,000; storage for 60,000 bushels

: of grain; malting capacity, 116,000 hushels of barley dering the season of seven montha,
| from October to May ; 20 horse-power wheel, under a head of 14 feet, used for elevating
and conveying the grain,

@-From an artiele by Chinles Rhodes, esq., of Oswego, based upon observations contained in the reports of the Chief of Engineeys,
U, 8. arwy, ave taken the following facts: At Oswego there is o range of 4.76 fuet between extreme high water of 1838 and extreme low
water of 1846 and 1843, Several difierent classes of oscillations occur in the surface of tho lake. The means for successive periods of five
years show a slow general movement, covering in the progression from Ligh to low water, or the reverse, from ten to twenty years® time.
The mean monthly levels for any one year show a change from high water, which occurs most often in May or June, though frequently in
July, to low water, which is nearly always in December or January. Sudden and unaccountable variations of level also take place.

Thus, *“ for example, in April, 1873, after cighteen months of very low water, 1ake Ontario rose 23 feet in about twenty deys?.
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A certain necessary amount of water is first of all required by the state for its canal, and in order to maintain
the slack-water level above the dam the pool is not permitted to be drawn down more than 1 foot, probably to the
gtone crest of the dam; in practice it is always kept very nearly full. Of the water entering the navigation canal
a portion is drawn and used by two or three concerns on its upper course, this being allowed bj’ the state in order
to avoid the expense of culverts under the canal, which would be necessary if the supply were taken from the
Jydraulic race; but culverts are also employed in one or twocases. The hydraulic race was built about 1823, before
thie navigation canal. Below the lower bridge over the river it passes most of the way under the buildin gs along
its course and is opposite navigable water in the stream.

The Oswego Canal Company gives a 999-year lease of water, but land has to be bought by manafacturers from
other parties; much uneceupied room, however, is owned by an estate interested in the company, Oun the lower
part of the canal, near the elevators, are two good sites, one formerly occupied by the Lake Ontario mills, 6 rans,
aud the other by a 4-run mill and an elevator. The buildings were burned and the sites are now vacant.

A “run” of water on this canal is 114 cubic feet per second, under the head available at the harbor, say 20
feet. There are assumed to be 32 first-class runs, the annual rental for which is £350 per aunum per run; 32
second-class runs, at from $250 to $300 per annum per run; while the balance are surplus runs and bring from
one-half to two-thirds the rental _charged for first-class runs. In case of a shortage of water the surplus runs would
first be shut down successively, In order beginning with the most recent leases; then the second-class runs would
share equally with one another in a reduction, and finally, if necessary, the first-class runs would similarly be cut
down. In practice all the mills at present on the canal can run their wheels at full capaeity as many as eleven
months in the year. November 27, 1882, there had been leased ou this race 30 first-class runs, about 15 second-

class, and about 16 surplus runs.
Table showing the cost of water-power on the Oswego hydraulic canal.(a)

[A run is here assumed as 11§ cubie feet per second under a head of 20 feet==26.7 theoretical herae-power.]

Corre (08T PER LFFECTIVE HIORSE-POWER, i Corre f COST PER EFFECTIVE HORSI-POWER,
Aﬁeisumed s{fxlgndiug 1 5 Aﬁssnmed s(;;_mﬂii\g
efficiency | effectiVe | pipg olnge | Seecond-class | Surplus rung || eficieney o effeetive | po o 000l Second-class | Surplus run
n¢ v ~clnss slnss r C el -¢lass ¢ 5
of wheels. 1]1:"\_% rons at | ronsatfrom | abfrom 4 to § || of wheels, h‘?&fg rags at | rumsat from | at f;xom $to 4
I ' $350, $230 to $300. first-clasg ] Dower. 2350, 1 $250 to $4100, first-class,
Por cent, | Per run. [ Per cent. | Per run.
[§4) 16,02 $21 85 | $15 61-$18 73 { $10 02-314 &7 { k&) 20,02 $17 48 | $12 49-$14 00 $8 74811 65
65 17. 35 2017 14 41- 17 29 ‘ 10 08- 13 45 ' 80 .36 16 39 11 70-14 4 8 19- 10 93
70 18 69 18 78 13 38~ 16 05 | 9 87- 12 498 | 83 32, 64 15 43 11 02-13 23 772-10 29
| i !

@ See subsequent rearks on comparative cost on Oswego and Varick canals,

On the west side of the river is the Varick hydraulic canal, extending 3,000 feet down from the state dam, but
necessarily brought to an end before reaching navigable water owing to the abrupt and rocky character of the bank
and the occupation of the ground by other improvements. It is in general about G0 feet wide in its upper course,
farnishes a fall ranging between 10 and 15 feet, according to location, and is utilized for manufactuiing as follows:

Bstablishmenls using power on the Varick hydraunlic canal, November, 1882,

!

Firm, ] Kind of will or ; LRemarks.
! manufacture,
Joseph Hover....o.oocivniiniannn. j Tlouring. vvovuvrianans ’ Fall of 10 feet  Owns 5 first-class vuns,  Capaeity of mill, 250 barrels por day.
T. Kingsford & San,  (Tho Osweso ] Starelt coonieeeiaani..n. | The firm owns 26 first-class and 12 sceond-class runs.  Fourteen water-wheels are ruy, furnishing in
co . the aggregate 1,220 horse-power; £45 borse-power of steam s olso available for usg in Iow water.

Starch Faetory.) 0
| . The firia has manufactured continuonely for over 50 years, and in 1848 removed here from Jorsey
i City. The produetion is 35 tons per day, or 21,500,000 pounds of starch per year. Lhe works cover
; 5 acres of ground, aml the principal buildings have a frontage of 748 feet and a depth of 200 feet.
| ! They contain 38 miles of steani-pipe, b miles of shalting, 24 pairs of burr-stones lor grinding corn,
; .. and 6 pairs of heavy fron rollers.

O.H. Hastings & Co ...... _; Flouring .vevoeeenen . Eight runs of stone, G sets of vollers.  Capaeity of mill, 300 barrels per day.  The firm owns 6 first-

F class vuns owd | second-class, )

Nutting & Wisaht

i i .
i Printing-paper. . ........ Preduction, 2 tons per day. K

The Varick canal was built in 1834, and is said to have cost $112,000. So far as owning waterrights not yet
leased and veceiving rents are concevned, the proprietors are M. Pardee and the I0. T, Carrington estate, owners
also of the adjoining unoccupied land. A perpetual lease of water is given to manufacturers desiring power. As
affivmed by a decree of the supreme court,(a) a ran of water on this race ranges between 1,700 cubic feet per minute
under a bead of 12 feet and 1,500 enbic feet under a head of 13 feet; it may fairly be taken as 2,000 eubic feet per
munte (334 per second) under a head of 10 feet, or its equivalent. There ave recoguized 50 first-class runs, 17
second-class, and an uwnlimited nnmber of third-class. For first-class runs the rental is from $250 to $300 per annum

@ Dated August 21, 1875, Case of Michael J. Cummings against owners and lessees of water on the caunal. -;43
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for second- and third class runs it ranges from $125 to $150. November 28, 1882, there had been leased bermanently
45 first-class vans and 14 second-class. TFive first-class runs had also been temporarily leased, and these, together
with about 35 second- and third-class, remained applicable to unsold and unoccupied lands, which include abundanga
of good Luilding-room. The second-class runs ave stated to be reliable for power nine or ten months in the year,
At times they have been shut down to about one-quarter of their full amount, and for one or two months the Oswego
Starch Factory has, in a very low stage of river, been obliged to bring into use 800 horse-power of steam,

Table showing the cost of water-power on the Varick hydraulic canal, ()

- [A run is here assumed as 33} cubie feet per sccond under a head of 10 feet = 37.87 theoretical horse.power.]

COST PEB LFFECTIVE HORBE- COST PER EFFECTIVE HORSE.

POWER. 1 POWER,
Asaxixmctl %Cox'rcépond- S : i éf%s(:lil::li(; ‘S]ogm:ggggﬁ% " .
efficiency | ing effective |4, ! Second- and { 0 trat : -an
of wheelg. ho%ae-puwer. Hﬂggrt‘ﬁ“;ggo“t%s hird-class runs|| of wheels. | horse-power. Tirst-class rans 5o s rons
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a Seo subsequent rewarks on comparative cost an Oswego and Varick canals,

The Oswego and Varick canals are entitled to divide the water of the river, not needed for navigation, equally
between them, Iu order to do this both have the same aggregate water-way at the head-gates, and by gauges at
those points, which are examined when necessary, it can be seen if one canal has been drawn below the other, and
the gates can be changed accordingly. On the Varick canal each mill draws its water over a weir,(a) which is
adjusted from time to time by commissioners and locked in such position that the flow over it shall be what the
will is entitled to receive. Of course, if in low water the level should be drawn down a little the flow over each weir
would be slightly and proportionately decreased. On the Oswego canal there is no such contrivance, and more
reliance is placed on the wheels as guides to the amounts of wdter used. On the Varick canal all {he establishments
are between the canal and the river; on the line of the Oswego hydranlic canal they are between it and the river,
but along the npper course some are ou one side and some on the other of the navigation canal.

From the tables that have been given it will be seen that the cost of water is apparently much less on the

Varick than on the Oswego canal, and without some explanation an erroneons impression may be gained. In the
first place, the Oswego hydraulic canal has a substantial advantage over the Varick canal in that it extends to the
harbor, thus enabling vessels from the upper lakes to come directly alongside the mills; by this the intrinsic value
-of the power is increased. Secondly, a first-class run of water can always be depended upon along the Oswego
canal, but can not along the Varick canal. No means are at hand of determining with accuracy the actual mean
fall which pertains to the entire series of first-class runs on either canal; but judging from the statements contained
in the decree of the supreme court, and from such general information as has been obtained concerning the positions
-of the mills, it may be fair to assume, in view of the actual distribution of the runs in use along the eanals, the
following as the mean of all the first-class runs:

On the Varick hydraulic canal, 1,600 cubic feet per minute (26§ per second), under a head of 124 feet.

On the Oswego hydraulic canal, 7834 cubic feet per minute (13.06 per second), under a head of 18 feet.

It appears, then, that under the conditions of actual practice, the 50 first-class runs on the Varick canal, when
all in use, must demand about 80,000 cubie feet of water per minute (1,333 per second), while the 32 first-class yuns
on the Oswego canal will demand but about 25,000 cnbic feet per minute (25,067 more nearly, or 418 per second).

Taking the flow of the river as assumed by the court, and supposing all the first-class runs in use, we have,
then, the following three cases: ‘

{1) Extreme low water in sminmer, flow into Varick canal (and presumably the same into the Oswego canal)
about 35,000 cubie feet per minute. An average first-class run on the Varick canal must then be abated to 44 per
cent. of its full value, while ihere will be no abatement on the Oswego canal of first-clags runs.

(2) Average flow in low water in the summer months, from 45,000 to 50,000 cubic feet per minute. First-class
runs on the Varick canal will then be abated to from 56 to 62 per cent. of their full value. On the Oswego canal
there will be no abatement of first-class runs, and a very slight one, if any, of second-class.

a In the decree of court already alluded to, it is, among other things, ‘‘ordered adjudged and decreed: That it is necessary in
order to obtain the greatest head of water in the canal, and. to give the most power practicable to the several runs of water, and for
the interest of all the parties, that the water to be drawn and taken from the canal Ly all the parties hereto, their heirs and assigns, a3
soon a8 practicable hereafter, and under the direction and control of the commissioners hereinafter appointed, be drawn and taken over
weirs with enrved crests, the eurve of such crests to De as near as may be to ninety degrees of a cirele the radius of which shall be 4
inches, and that the weirs be so adjusted that the second-class water may be readily abated or shut off, and so that the firat-class water

may be readily abated, and so as to secure as much head in all cases s is practicable, and that the water be drawn by gates to be raised
from bel?lxv , : -
4
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3) Average flow for the whole three summer months, about 75,000 cubic feet per minute. Tirst-class runs on.
#ho Varick will then have about 94 per cent. of their full value, while on the Oswego canal there will be a Jarge
gurplus peyond the needs of both first- and second-class runs. '
In accordance with the general plan of estimates heretofore used, the probable flow and power at Oswego may:
pe placed at the following figures:
Hstimate of power at Oswego.

RAINFALL ON BASIN. I THEORETICAL HORSE-POWER.

|
Wholeflow i
, £ river | Flow | Total for |
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Low water, dry year...... : 1,200 75 65.3 | 1,170 20 not include the power
Low water, AVETAf6 Jear. .. cavnn- 8 10 093 7 348§ b5,012 1,550 idil 85.2 i 1,530 3,060 used in 4 elevators, a
_ t . paper-mill, & pulp-mifl
A;g}};lblo 10 months, average 2, 850 1,150 180.6 ; 2,350 r 1, 630 ? ry-(lock', and 9 mnlt‘-
3 101808,
! i

a Assumed at half the entire flow after allowing 50 cubie fect per second for luckage and accompanying waste.
b Of which about 750 square miles is more or less completely utilized in the dry season for feeding the Erie canal.

Powers above Oswego.—Two miles from Oswego is the *“high” dam. It is a straight structure of stone, with
roll-way 363 feet long and probably 13 or 14 feet high. It is said that the river-bed is here gravelly and that the-
dam rests upon ciib-work. Itis provided with an apronhaving first a downward slope and then runming horizontally.
In the dry season flash-boards 1 foot high are placed on the crest of the dam. The abutments are of very heavy
masonry, that on the west side being 10 feet wide at the top. A canal passes around the east end of the dam, after-
whicl hoats ascend in the slack-water as far up as the rifts between this and the Minetto dam. The only use of
power here is 4t the Oswego pumping-works at the west end of the dam. Through a timber bulkhead with stone
piers water is admitted to a race about 20 feet wide, and passes a short distance to the pump-house. The water-
wheels run under 2 head of 15 feet and furnish power for pumping into reservoirs on each side of the river, whence
the city receives its supply. The banks are high and blafty on both sides, and the opportunities for extensive
building are unfavorable; still there is a moderate amount of available room, and space remains for one mill of good
size between the bulkhead and the pump-honse. ‘ '

At Minetto, a little village 3 or 4 miles above Oswego, the river is from 450 to 475 feet wide, with a gravelly
aud stony bed, rapids and rifts reaching a long distance below the dam, The latter is a stone structure, with a
roll-way 445 feet long, masonry abutments, and & erib-work apron. Tt is said to have been built in 1871.  The height
is about 74 feet without, or 8% feet with, the flash-boards commonly in use. The navigation canal ascends aronnd
the rifts and dam on the east bank, and then enters slack-water again. From the dam, for 160 feet down to the road
bridge which there spans the stream, there is a clear space of 45 feet between the canal and the river, protected next
the latter by a masonry wall. Below the bridge the distance between canal and river grows less. The power on this
sidle of the river was stated to bé owned by Mr. M. Merrick, of Oswego, There was once a large flouring mill here,
but it was burned and only the ruins remain, On the inshore side of the canal a high gravelly bank rises abruptly,

*At the west end of the dam there is an old saw.mill, now unemployed except as a shop in connection with the
adjoining factory, and containing the wheels from which, by two shafts at right angles to each other, power is
conveyed to the works. An extreme fall of 9 feet, and two 30 hovse-power wheels, are employed by the Minetto
Shade Cloth Company. The annual prodnetion of cloth amounts to 2,500,000 yards, and einployment is given to 50
hands, This compauny owns all the power on one side of the river and the Iand adjoining the latter for a long
distance, but is willing to accommodate otlier manufacturing concerns, The river-bank is of moderate height,
and a race conld easily be extended alongside of it by continning the present viver-wall; in fact, at this point
Power might conveniently and largely be utilized on either side of the stream. There iy a railroad a third or a half’
ile away from either bank: A spur has been surveyed on the west side from the Delaware, Lackawanna, and
Western railroad and will be built, it is said, if there is sufficient business to warrant it. There is some unimproved
fall both above and below Minetto, bubt whether sufficient to constitute in either locality another privilege of
Importance is not shown. Slack-water navigation continues a short distance above the Minetto dam, aud then &
canal is again resorted to. ‘

At Battle island, some 2 miles above Minetto, there is a strafght stone dam, with a sloping timber apron
extending about half way its length, which is 662 feet between abutments. This is known as the Van Buren dam,
and, like the others on the river, is owned by the state. The river bed is here gravelly and stony, with rapids.
stretehing several hundred feet down stream, and falling probably 2 or 3 feet. At the south or left end of the

dam the fall over the Jatter is naturally about 4 feet, increased to from 6 to 64 feet by flash-boards. Tilfsm is &
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heavy masonry bulkhead, with gate-openings closed by temporary work, at this end of the dam, and the facilities
for using power are good. No power is actually employed, however, either on this or on the opposite side of t1e
river, though it was said that on the latter, which has the advantage of being adjacent to the navigation canal, g
which was not visited, there had formerly been starch-works and some other establishments.

~ The next privilege to be noticed is at the village of Fulton, a place of about: 3,900 inhabitants, lying on the eagt
bank of the river, between 11 and 12 miles {from its mouth. The state has here two stone dams, abong 3,000 fept
apart, the Oswego canal making the passage around the falls on the Fulton side. The lower, known as the Tultoy
dam, extends straight nearly the whole distance across the river, and has a roll-way 503 feet in length, The fal
at the east end, from crest to water-surface below, is abont 134 feet, and heavy rapids reach from 700 to 1,000 feet
further down stream, Near the dam the river-bed is mainly composed of low ledges, with considerable loose rock.
The navigation and hydraulic canals open out side by side’from the pool above the dam, the hydraulic canal lying
the nearer to the river, between which and itself the mills are chiefly situated. Water for poweris admitted ‘throug’ﬁ
a timber bulkliead about 40 feet long, in which are six gates operated by screws,

Manufacturing at the east end of the Tulton dam { fall of 1382).

- ‘
Firm. Kind of mill or maunfacture,! Remarks.

Herrick & Emerick..cvervnsrenn. Wooden DOXeB.uenvenrnne. Have two shops. At the upper, water is drawn direetly from the pond under about 15 feet fall, 14p
horse-power of wheels being in use. At this shop 35,000 feet of lumber is cut up daily, and 5,000
boxesare turned outin thesamo time. At thelower shop about 1,000,000 feet. of lumberis used yearly,

WS Nelsom & Covnnnnnnnnnnn, Flouring. coeicaenninnnnans | 10 runs of stone, Capacity of mill, 600 barrels per day. Troperty said o be owned by tho estate of
Jesse Hoyt, of New York, deceased.

Torine & Wright .. ..coianoais Custom- and flouring-mill...| 5 runs of stone; capacity of mill, 100 barrels per day.

W.G. Gage & Co .| Flouring...... 17 gets of rollers ; capacity of mill, 300 barrels per day,

Gardner & Seymour....... 2 Flouring...... .| Capacity of mill, 250 bavrels pev day. "

Patterson & Smith............ .; Custom-mill 38 runs of stone.

RN HOf coveeeennn aanennnis j Custom- and flouring-mill. .| 8 runs of stone,

Gilbert Brothers.eeeeeneaaanua... Custom- and flouring-mill. . .| 4 runs of stone.
Yivtoria Paper Mill Company....| Pulp and manila paper

i

..... Uses 12 or 13 feet of fall and abont 260 horse-power of wheels. Production, 1 ton of pulp, dry weight,
! per day, and from 1,500 to 5,000 pounds per day of paper, according to kind, .
Taylor Bros. & Co.eoueennnnnn, Machine-knives. . o.o.ooiL Ewploy 16 bands. . '

In addition to the more important establishments mentioned above, power also is used in a 2-run plaster-mill
and in a number of small shops of various kinds. The power on this race is said formerly to have been developed
by a private firm which afterward sold off rights to different manufacturers., The privilege is nominally divided
into 50 runs, 2 run being defined as 144 square inches of water under a head of 12 feet, and the expenses of repairs
are shared according to the number of runs owned. There is much transferred water, no system of measurements
is employed, and in many cases concerns probably use more water than the amounts to which they are entitled.
The {alls at the mills range in general between 12 and 16 feet, and cables are in several instances employed in
transferring small powers. The hydraulic race is too small for the demands made upon it, becomes drawn down
from 1 to 3 feet at the lower extremity in low stages of water, and an oceasional stoppage of work thus becomes
necessary to some of the mills. Tt is estimated that on the average all the mills ean run at full capacity nine
months in the year, and at three-quarters capacity the remainder of the time. .

New manufacturing.enterprises could obtain power here by purechasing from present holders. The privileges
belonging with the Nelson and Perine & Wright mills could thus be obtained, and are said to control together
probably half the water on the race. Although the river here affords a fine power, Fulton is not regarded
as a favorable site for manufacturing, ou account of the heavy taxes brought on by granting railroad aid, and
stated to amount armually to 33 per cent.

At the west end of the Fulton dam the privilege is owned by Schuyler Schenck, of Toledo. The principal users
of power are William Waugh & Brother, manufacturers of straw- and all other kinds of wrapping-paper, their
preduction being 2 tons per day. Thirteen or fourteen feet of fall and 80 or 90 horse-power of wheels are employed.
A small amount of power is also utilized in a quarry, tool-shop, and saw-mill, but a'large surplus remains, half the
eutire flow of the stream belonging to the privilege on this bank. .

At the upper privilege the river is crossed by what is known as the Oswego Falls dam, a low structure 413
feet long, and not more than 2 or 3 feet high, except as the crest is artificially raised by flash-boards, which are
u'sed in summer.  Perhaps 100 feet below the dam an irregular ledge of red sandstone runs diagonally across the
river, forming an abrupt pitch of 6 or 7 feet. Rapids succeed for several hundred feet down stream, and the river-
bed is covered with loose slabs of rock. The main use of power is at Oswego Talls, a village of 1,800 inhabitants,
on the west bauk of the river, where are the extensive works of the Oswego Falls Manufacturing Company, the
1j)r()dyctiou of which is in all-worsted goods, including suitings and coatings, Italian cloth, serges, lastings,
buntings, and dress-goods. This company runs 600 looms and gives employment to 1,100 hands. The fall obtained
is 13 ticlcét, and for ordinary use 9 water-wheels are ran—seven 66-ineh American turbines and two 56-inch Leffel
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turbines—one of the latter for electric lighting. A small wheel is connected with the fire- -pumps. There is nearly
always a wastage of water over the dam, but there seems to be no convenient opportunity for further use of power
ou the Oswego Falls side of the river.

Ou thie east or Fulton side the privilege is owned by Nelson Beardsley, of Auburn; it includes a froutage of
about 800 feet along the n avigation canal and the river, and a width-of strip between thcm varying in the upper part
from 50 to 125 feet. Water is admitted throngh three 20-foot openings between masonry piers to a short race, and
tlirough that and a connecting wooden flume is conveyed some 300 feet to a small saw- and plaster-mill, A grist-
mill is also standing, but has not been in operation for & long time. A trunk extends some distance further, under
the heel-path of the canal, to a wheel-pit from which power is transferred across the canal, by a shaft 125 feef or
more in length, to B. W. Ross & Co’s machine-shop and foundery, employing 100 hands ‘lnd 170 horse- -power of
wheels. A head of 15 feet is obtained in low water, without flash-boards on the dam,

Hstimate of power at the Fulton-and Oswego Falls dams.

|
Net flow
Draina gﬁf&%ﬁg peﬁ second, . Eftective
Stago ot svor. g, s G ot boopower, MRS EST
for lockage in use.
hours. 1) d waste. ;
, ) ! | |
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a Of which about 750 square miles is more or less complotely utilized in the dry season for feeding the Erie canal.
b Extreme amount assumed as available below the Fulton dam,
¢ Assumed as availablo below the Oswego Falls dam.

Abont 6 miles above Fulton there is a guard-lock in the canal, and opposite there was formerly what was -
known as the * horseshoe” dam, deseribed as having been but a few feet high. It has been removed, and there is
now nothing to indicate its former positiou except a short but heav mpld and a stone abutment on the left bank.
Both banks have a gentle slope.

The last dam on the river, at Pheenix, is o mile or so below the junction of the Ouneida and Seneca vivers, It
is a stone structure, with a fall of about 7 feet from crest of flash-boards, a straight roll-way of 440 feet, masonry
abutments, and an apron of timber crib-work holted to bed-rock, half-way across sloping away from the dam, and
the rest of the distance horizontal. Rapids extend several hundred feet down stream, but the {all obtained at the
wills is in general about the same as that at the dam, or 7 feet. On the west side of the river water enters a race
through three 20-foot openings, and runs 150 or 200 feet to the fivst establishment using power—Sweet, Northrop,
& Cots furniture and burial-casket manufactory. This firm owns 2,000 inches of water under a head of 7 feet,
employs 2¢ or 30 hands, and uses 50 or 60 horse-power of wheels. Two-thirds of the remainiug power on this side
belongs with property lying between the bulklead and this factory, is unemployed, and is for sale. The other third
is owned by Mr. B. Merry, and is utlhzud, partly at ]east in the manufacture of tissue-paper.

Ou the east side of the river, in the village of Phosmx, a place of 1,300 inhabitants, a portion of the concerns
are supplied by ‘a hydraulic race, while the remainder are independent of it. At the end of the dam there are two
6-foot wheels, each of 65 horse-power, running under a fall of 7 feet. A shaft 109 feet long extends thence to the
Phenix Plaster Mill Compaﬁy-’s works, whence three cables run distances of from 150 to 650 feet and supply power
to the Central City Knife Company, employing 35 hands and turning out about 1,000 dozens per month of pen and

* pocket cutlery ; the Pheenix Manunfacturing Company’s foundery, and a small eigar-box shop.

A separaﬁe flame also conveys water to Glass, Breed, & Co.’s ﬂourmg mill (13 sets of rollers, 3 runs of stone,
200 barrels capacity), using a fall of 5 feet and about 120 horse-power of wheels; and from a tower at the end of the
dam a cable transfers power to J. H. Loomis & Son’s planing-mill and box- shop, employing 10 Lands and about 50
horse-power,

Bstimate of power at the Pheenix dam, .
f
| { | Net ﬂuw1
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a Of which abiout 750 square miles is more or Jess completely uuhzed in the dry seasen for feeding the Trie canal.
b Returns incompleto, 47
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The hydraulic race is 40 feet wide. It is assumed to supply a certain number of inchegs of water, of whiel
2,200 are owned by Pierce & Breed, who have a 4-run custom- and flouring-mill; 800 by A. W, Sweet g Co,
manufacturers of caskets and coffins; and part in connection with a small saw-mill, !

As has been noticed in the general remarks upon the river, much binderance is experienced at this locality from
the backwater caunsed by freshets and by gorges of anchor-ice in the river below.

.

Swmmary of the principal water-powers on the Oswego river.

FSTIMATED THEORETICAL '
A}I’g&“' . HORSE-POWER. E]ili‘ective
h Drainage Assumed| - orac- .
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. mouth of| Brose. privilege, “{;.](:g | water, |10 months, ;«I’lhﬁsés
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: : paper.
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| } 4 931% | E} 5, 130+§ side.
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i | knives, and wooden boxes.
62 | 4008 g1 1,040 | 1,30 2,000 | 00 .
43 5, 001 9 1,180 : 1,530 | 2,350 60 | Shade-cloth,
23 §, 009 15 1,080 | 2 560 ' 8,920 200. | Power used to pump water for the supply of Oswego.
1 5,012 l@123-18 1, 900 % 2, 590 3,980 2, 350-{—? Flour, starch, paper, knit underwear, and leather, Power
| | is also used in 4 number of large grain-slevators and malt.
3 | \ lrouses.
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i i i |

a See defailed estimate of power at Oswego.

It is generally the case upon this river that the mills are either so clustered about the dams, or are so scattered
along below them, that the available supply of water is not used under the full head which might be obtained at
- the. foot of the rapids, and consequently the hest effect is not secured. The entire falls given in the above table
are, on that aceount, in many cases not really practicable with the present improvements, and eould be realized, with
the mills Jocated as now, only by considerable outlays in deepening tail-races and perhaps clearing the river
channel at some points. They are approximate only, as data for accurate statements in detail concerning the
fall along the river could not be obtained, but they will perhaps serve as a basis for conveying an idea of the gross
power which would be afforded with suitable works. ' ‘

TRIBUTARIES OF THE OSWEGO RIVER.
ONEIDA RIVER AND LAKE.

This lake is distant, at the nearest point, between 10 and 12 miles in a northeasterly direction from Syracuse,
and js surrounded Ly the counties of Oswego, Oneida, Madison, and Onondaga, It has a length of 20§ miles, an
extreme width of neaxly 53 miles, and a snrface area of ubout 81 square miles, The total tributary drainage areaabove
Brewertou, where the outlet begins, including the lake itself, is 1,300 square miles. The principal tributary streams
arc Fish, Chittenango, and Oneida ereeks, the two latter being drawn upon in part for supplying the Erie canal,
A considerable portion of the north shore is high and bluffy, but at other points much of the land imwediately
bordering the lake is low and even marshy ; farthier back there is a rise to level or rolling country, fertile, and only
moderately timbered. The lake has clear water, a firm bottom composed of gravel and clay, and is quite shallow,
the depth being estimated to range in general from 20 or 30 feet downward, and at no point to exceed 060 feet.
The swrface is said to freeze entirely over, usuall ¥ by the Ist of January or Lefore, and during the year changes
but slightly in level, ,

The waters of the lake escape through the Oneida river—which by map measurement has a length of about
16 miles—and, pursuing a crooked course between Oswego and Onondaga countjes, unite with Seneca river at Three
tver Point.  The elevation of the water-surface of the lake is about 370 feet above mean sea-level, and 123 feet above
the average surface of lake Ontario. The fall to the mouth of the Oneida river is only about 8 feet, or an average
of say 0.5 foot per mile, and it is evident that the stream has substantially no value for power. Steam-towing
navigation is carried on through the river between Syracuse and points on the lake, principally Constantia, Barnard's
Bay, Cleveland, and Fish Creek. Lumber, sand, and glass are carried down to Syracuse, and coal, feed, and flour
returned, . .

The Oneida river is bordered by a fla conn try and has low banks. It runs about 300 feet wide at Canghdenoy,
and 240 feet wide at Oak Orchard. Lowest water occurs in August and September, while in April or May thm"e

is a spring freshet, with an ordinary rise of 4 or 5 feet at Caughdenoy, and an extreme rise of 6 feet. The stream 18
also subject to fluctuations due simply to the prevalence of a heavy east or west wind, which, at the locality just

mentioned, sometimes amount to a foot in a few hours,
448
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At Brewerton there are said to be rifts, but boats pass through them successfully in the channel. At
Canghdenoy, a little village 4 miles by river below, is met the only use of power on the stream. The bed is there
gravelly and causes rifts, around W_hwh b(iﬂts pass in a canal a quarter of a mile long., The flow through the rifts
is partially obstructed by a succession of 5 or G eel-weirs, built of vertical stakes against which are plaeced boards
and piles of loose stone. As these serve to keep up the water-level above for navigation, the state has furnished
much of the material for them. They raise the river but a few inches, and can have no very important effect upon
the lake. A race perhaps 10 rods long conveys water from the canal to Hart’s 4-run grist- and saw-mill. The
head obtained i the same as the litt of the eanal lock, ranging from 23 to 34 feet, according to the stage of water,
but is commonly about 3 feef. Five water-wheels are employed, and can be run without trouble nine months in the
vear, and two or three can be run at all times. At Oak Orchard, 4 miles by river below Canghdenoy. the state lias
a dam, of horseshoe shape, over which there is a fall of perhaps 4 feet, boats passing through a lock at one side,
put no power is utilized.

Drainage areas.

‘ Square miles,
L0 T T2 < O 128
ChitteDABEO GTBCK - o e v et e e e et ettt et e e e e s 306
3 3 1 ) U N 480
Oneida river at Brewerton, foot of 1ake ... ooes oo i i e e e e e e 1,300
Oneida river at MO oo oo i et it e e e e e e e ———- 1,421

Cazenovia lake i8 deseribed in French’s Gazetteer of New York as ¢a beautiful sheet of water, 4 miles long, 800
feet above tide, and completely surrounded by gradually-sloping hill-sides”. It isin the western part of Madison
connty, and discharges northward into Oneida lake through an outlet—Chittenango creek—which, following its
meanderings, is by map measurement about 254 miles long. The outlet of the lake is from the southern extremity,
and there the state has a dam for controlling the storage. The flow over this dam, which is so placed, immediately
below the lake outlet, as also to command the waters coming down Chittenango ereek from above, including those
of the Erieville reservoir,(a) passes down the natural channel of the creek for say 94 miles, and is then diverted by a
second state dam, through a feeder half a mile long, to the “long” level of the Erie canal. The fall from the lake
to the feeder-dam is rapid and large, amounting to about 470 feet, and at Chittenango Falls, 33 miles below the {oot
of the lake, the stream suddenly plunges 136 feet over a limestone ledge. In the 16 miles, more or less, from the
cerest of the feeder-dam to Oneida lake, the descent is much less rapid, amounting to but 60 feet, and toward the
mouth the conrse winds through low swampy land. The use of power along the creek is moderate in amount, and is
principally confined to a half-dozen flonring- and grist-mills, three paper-mills, and several other establishments of
small size. , :

According to a map of the middle division of the Erie canal with its feeders and reservoirs,(b) Cazenovia
lake flows a surface area of about 2.8 square miles. Its available storage is placed at 4} feet over an average area
of 1,778 acres, or 348,523,560 cubic feet,(¢) and the supply from the Chittenango Creek feeder, including the waters
from both the Erieville and Cazenovia Lake reservoirs, at 42 cubie feet per second for 100 days. ‘

Table showing the fall in Chittenango ereek.

Distance
Tlovation Fall between
Looality. abovemean| betwoon | points, by : Authority for elovations.
sea-level. points, |map meas-
nurement.
Feet. " Feet. MMiles.
CozenoviaJake vovneeiiiiesinnere e e rirne amreennae 900, 00 French's Gazetteer of New York, page 22,
469,53 8.5 :
Crogt 0F Fe0BET-UAM - oeevrvarneeneenssnrensnm e annenens 430,47 } Elevation assumed the same as that of the ‘'long " level inthe Erie canal,
: 60. 69 16,0 wlich by eanal profiles is 428.4 feet above mean low tide at Albany.
Mouth of Chittenango orek «-neeee.svenssseenecansensn 369,78 Lovel of Oneida lake as jndicated by state canal profiles,

SENECA RIVER AND CONNECTING LAXKIES.

The Seneca river starts from the foot of the lake bearing the same name, and runs in an easterly direction to
Caynga lake, which it enters a mile or so from its northern extremity; issuing from that lake it flows northerly and
then easterly, till at Three-River Point it joins the Oneida river to form the Oswego. By map measurement the
total length of the stream from Seneca lake is about 60 miles. Until it reaches Caynga lake it serves simply a8 an
outlet to the waters of Sencea lake, receiving no accessions of importance from other sources. In this distance it
Talls 63 feet, the descent being nearly all concentrated at two points—Waterloo, where it amounts to 12 or 14 feet, and

a Storage, 214 feet depth over an average area of 340 acres=318,423,0600 cubic feet.
b Accompanying the dnnual Report of the Superiniendent of Public Works for the year ending September 30, 188L.
o Page 55, dnnual Report of the State Engineer and Surveyor for the year ending Scptember 30, 1879,
1012 W p—voL 16——29 49
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Seneca Falls, where it is between 45 and 50 feet.(a) At both these places, and especially at the latter, the power
furnished by the river sustains a large amount of manufacturing. North of Cayuga lake the river pursues ity
course among extensive marshes which have been partially drained by artificial means. _It receives, suceessively
Clyde river from the west, and the outlets of Owasco, Skaneateles, and Onondaga lakes from the south, Qy t};é
boundary between Onondaga and Cayuga counties it spreads out and itself forms Cross lake, some 4 miles long,
In the 45 miles, more or less, of river below Cayuga lake the descent is only about 18 feet, and the only use of pom
is at Baldwinsville, where there is a state dam giving a fall of 8 or 9 feet. The Cayuga and Seneca canal starty
from Geneva, at the foot of Sencea lake, and, ntilizing the outlet for slack-water navigation except at the Tulls,
descends toward Cayuga lake; before reaching the latter it strikes off to the left, and, crossing to the east side of
the river below the lake,continues as an independent canal to Montezuma, where it joing the Erje canal. On Senecy
river itself navigation in the lower course is maintained by a side cut around the Baldwinsville dam, and anothep
across the bend at Jack’s reefs, a short distance east of Cross lake. _

The first dam below Seneca lake is at Waterloo, a village of about 3,900 inhabitants, where the use of hydraulic
power dates back to the early part of the century. The state has a low dam of timber’ here, the navigation canal
descending the north bank, while a hydraulic race about 20 feet wide runs down the south bank. Water is drawn
by mills from this level through both the canal and the race, and in three cases directly from the pool above the dam,
The interests of navigation, of course, take precedence, and if there is a scareity of water for passing boats the millg
must shut down until the level is sufficiently raised. Two or three years ago there was more or less shortage of water
during a period of six months. The principal manufacturing concern is the Waterloo Woolen Manufacturing
Company, located on the line of the navigation canal in the lower part of the village. Its production comprises
shawls and ladies’ suitings, and 20 sets of machinery are operated. Water is conveyed to the mills through a
Draneh from the canal, 600 or 800 feet long, which also supplies a saw-mill. The other establishments nsing water
from the level created by the state dam include b flouring- and grist-mills with an aggregate of 8 runs of stone und
17 sets of rollers, a saw-mill, and a small organ factory. In the vicinity of the dam a fall of about 9 feet is obtained
ab the various mills, increasing to 12 feet at the woolen-mill,

alf or three-quarters of a mile below the state dam is a private dam, a low, rude, and very leaky structure
running out from each bank to an island. A race runs down the latter to a distillery, and on the north wmain
bank there is a turning-shop and a wagon-wheel factory. The fall realized is only abount 3 feet, steam is mainly
employed, and the water-power has but little attention.

Sencen Falls, 3 miles below Waterloo, is an important manufacturing village of 5,900 inhabitants, The river
is there 70 or 80 feet wide where running freely, and in the four falls occurring at the village descends from 43 to
50 feet. Canal-boats make the passage in a canal which follows down the right Dank., The demands for lockage
and the naturally lessened supply of waber in the summer season eause a shortage for manufacturing purposes,
commonly lasting for from 2 to 4 mounths, but which has continued in at least one exceptional instance for 6 wmanths.
The land bordering the stream is quite closely built up, except at the lowest fall, and there the power, thoagh
unemployed, is not large.

Water for manufacturing-porposes enters the upper level over a stone weir, which is simply a continuation
across the stream of the river-wall of the navigation canal, and is confined below the weir by a dam a short distance
down stream, its crest perhaps a foot lower than that of the weir. By this means an undue drawing down of the
upper pool iy prevented. On the south bank are the large Pheenix woolen-mills, now idle. They are entitled to
half the surplus flow of the river above the needs of navigation, receive it, when in operation, over u weir wall
acting in the same manner as the one already noticed, and discharge tail-water back into.the stream wiler the
navigation canal, whicl runs between. On the north bank are half a dozen establishments of small and moderate
size, located opposite the basin which is formed between the weir first described and the dam, and discharging intoa
covered tail-race which runs along under them and empties just Delow the dam. The heads actually in use range
from 6 or 8 up to 15 feet, which may be considered as about the full fall of the privilege.

A dam 300 feet farther down stream creates the second level, from which water is drawn on the north bank
for several small printing-press and other powers; and on the south bauk, throngh a race, to supply a flouring mill
and three other important manufacturing concerns, The falls used on this Ievel are from 12 to 14 feet.

For the third level, water is diverted by alow dam into a race on the north bank, which it enters over a stone weir.
On this race are several mills and shops, of which the Silsby works are the largest, and falls ranging from 8 to 10
feet are obtained. The waste over the dam joins the navigation canal, and the basin thus formed is confined farther
down by a spill-way, the overflow of which descends into the fourth level. All the land on the south bank opposite
the third fall, securing half the flow of the stream, is owned by Mr. John A. Rumsey. The only.use of power
however, on that side is by Rumsey & Co., who draw their supply from the navigation canal.

Tor the fourth level, the dam, in the pool of which the navigation canal crosses, has a fall of perhaps 24 feet
without or 4} feet with flash-boards such as were found in place, but no power is utilized.

a 4’2[6@ fall at these points could not be learned with aceuracy, but the figures given are considered to he very near the truth,
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Data concerning manufacturing by water-power at Seneca Falls,

Level. Firm. Kind of mill or manufacture. Remarks.
First oz npper lovel........ Pheenix Mills .eaeeiiiiaiiiian, Woolen £00dS waueennvemiinainnn i Large mill; not running.

D0 veeanarnerannennans City Mill8 «eeemveiiniea s T T R Ewploy 30 hands,

D0nnevercnnreseeannnnn Shoemaker, Daniels, & Co .........[ Flouring- and customemill ..............._.. 4 runs of stone.

TGuerenrennrenncanronns Woestcott Brothers ........ o| Tablemats .ooonemenaiiae Lmploy 18 hands.

1) PU I P e L L LR Tger;;m'ﬂl saw-mills and an advertising con.

geoond lovel ..oeevonnniaaes quing & (leason Manufactar- | Pumps and other iron go6ds .cucennonre-.... Tses 3 wheels of ahout 40 horse-power vach,
ing Company.
Gleason Knitting Company....... Knit underwear .ooveeivnenreeacninscnnnn, 20 seta of machinery.
Roberts & Briggs...covamiaeniaa.. Flouring-mill ...ooooiiiai i 3 rung of stone, 6 sets of vollers; B0 barrels, doily
production,
Goulds Manufacturing Company .| Iron pumps and hydraunlic machinery....... Employs fmmd"m t0 300 hands; wses from 14 to 16 tong
of iron per day.
Several small powers N8ed 08 the | vecreroreeeceiinecrecnerrnevsmaenannnes
north bank,
Silsby Manufacturing Compeny ..| Steam fire-engines, lose-carringes, and | Employs about 200 hands.
force-pumps.

Sencea Manufacturing Company-.| Seroll-saws, vises, and mill-castings ......... Employs 25 hands.
J. P Dalrymple ceenrovemaiaans Custom- and flouring-mill............ ......| 4 Tuns of stome.
Charles Chamberiain ...co...oo.e Flouringmill .o vveniianiacaaici e, 6 rung of stone.
Rumsey & C0.vunnennnrnaneniccnns Pumping- and five-engines.......cocevnnann Value of annual production, from $200,060 to $100,000.

There yet remains considerable available power at this point. On- the upper level, as has been noticed, is the
large Phenix woolen-mill privilege, not in use; and on the opposite side of the river is 4 good site where a mill was
burned. At the second fall it is possible that small powers could be rented in the block on the north hank, On
the third level an important power belonging to Mr, Rumsey can be utilized for manufacturing, and the fourth or
last fall in the village i entirely unimproved.

Listimate of power at Waterloo and Seneca Falls.

Assumed
. TUEQRETICAL HORSE-
f;‘;{‘;}"ﬁ‘ TOWER, E}ﬂ‘ective
: harse
Locality. Drunage | Asgued | el | powerot
hours, ordi-f poy oo ! ;; lt?s&es
uary low Tall Total fall,
stage.(a) ) |
! i
8q. miles, Feet. Cubie feet. 1
Waterloo veeeeevwncnainnnaa.. 745 12 275 3.2 374 758
Seneca Falls cocevvrvrennnena- 771 49 275 31.2 , 1,520 1,090

a No record of actual measurements of the volume is found, but.en page 68 of the dnnual Report of the State Engincer and Surveyor for the year ending September
80, 1879, the supply available from Seneca luke is stated at 300 cubic feet per second, which it is judged may safely be relied upen throughout the greater part, if not
the whole, of an average year. Allewing as muech as 25 cubic feet per second for lockage, there will remain say 275 cubic feet availuble for power, Fur 9 or 10
montha {n the yem o considerably larger discharge wonld doubtless be available,

The only other use of power on the entire river is at Baldwinsville, a place having a population of 2,100, and
located about 12 miles from the mouth, The stream is there 250 feet wide, with gravelly bed and rather low banks.
The dam runs across straight, with the exception of an offset up stream next the right bank. It is owned by the
state, and is a erib-work structure, with stone filling, the face and back slope plauked. The fall over it is Sor 9
feet, without flash-boards, and about that amount of head is obtained at most of the mills. Ou the right bank,
water for power is conveyed in a race 50 or 60 feet wide, The privilege along this race has hitherto been roughly
subdivided into runs of stone and saws, but in the fall of 1882 a friendly suit was in progress to determine accurately
the amounts of water belonging to the various owners. On the left bank the side-cut for boats passes around the
dam and rifts, and all the mills, with one exception, draw water from it and diseharge into the river.

Data concerning manufacturing by water-power at Baldwinsville.

Firm. Kind of will or manufaoture, Remarks.

On north race:
Behoonmaker & €0 +-ceuvmrupereeneemarnnnans Straw wrapping- pnper ..........................

G.IL & A, T. Honghtaling TFlouring.-mill - - e mvg%t:o?;, leg]é!elrgf g%gi‘l%igg ]‘;f:r?t;l pluogrpgr},um‘s per day 0 wrater.
Clark, Mercer, & Co.uuevnnernnnnrarennnsannsn Custom. and merchant-mill..iovveerrunianaiinn, 5 runs of stone,
E. Allen TVAEON-BHOP «euvmrrnmracanserncmascaaiensnncnans Employs 12 or 15 hands.
Draw from pond .
TOURE & FLAZO6 . -evenerrnenrrnesnnennnvennse Steel goods—iorks, rakes, hoes, ebe.....ceaaun. Use 2 wheels, each of 25 horse-power; employ 25 bands, and man-

ufacture 15,000 dozen articles per year, 51
i)
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Data concerning manufacturing by water-power at Baldwinsville—Continued.

Firm. Kind of mill or manufacture. Remarks,

- S, —_—
Draw from capal side-cub:

Frazeo & Ducker ...... eevevseasmarmarnaarae Saw. and planingmill ..ooveeiiinniiiiiiniieie 4 clrcular saws,

O MIET & COueenenvsmnenrerssncesimmnnnnn Knit UNAGTWERTY cueveecnaaneoccanonsomanmennnnss Run 7 sets of machinery and employ about 106 h s 9
7. C. Miller & Co e 2 wheels, with aggregate of abous 100 horse.pg:}%:" 9 feet Il
Amos & SONS.eureacarscmauanaiea s Flouring- and pearl-barley mill ..........o...... 4 rans of stone; 18 sets of rollers; capacity of mil,

Jacob Amos & Sons : ouring P ‘ Y flour per day ; 12 feet fall; 3W1,eels§f 20 %r Qsﬂoikzg’owgmgf

Tnmes Frazet.eeeeenerreecrionrvaoonannaane- Flouring-mill c.ooennrieniariviaeioianmanen. 14 sets of rollers.

William L. Wieking .... A Griste-mill oo s s “ese.. 4 rans of stone.

TFuller & Bliss ....... . ..| Sashes, doors, and blinds ...cceooaiiiaiiiin, Employ 35 hands. ‘

J I8 veeemeim e reeniiasn e P 8 800 ONEINES - oeveieraermninneieraannnes Employ 50 hands; transfer power 150 or 200 f
Heald & Morria s o : tovle'er over wheel-pit. ’ eot by eablo from

Tull advantage is not taken in all cases of the available fall, but with the present wheels and manner of
development there is no opportunity for furtber obtaining permanent power. The state has the first right to water,
and in low stages of the river the mills are frequently shut down temporarily, 80 as to bring up the level in the pool
and canal and permit boats to pass. There was such a stoppage at the time this privilege was visited, December 1,
1882, and for two months during the summer more or less trouble is generally experienced by the mills, owing to
a scarcity of water. Anchor-ice sometimes clogs the river below, raising the level at this point, and on one occasion
has brought it up to the top of the dam. Spring high-water also causes some annoyance by reducing the head at
the mills.

Tstimate of power at Baldwinsville.

RAINFALL ON BASIN. Drai Flow ) Effective
o - rain- per gscond r + horse.
Stage of river. ; age aren, Average g Theoretical horse. pawer of
. . . gross. for the 24 power. whoels iy
Spring. | SBummer, | Auiomn. | Winter, Year. Tiours. use
o e e
Inches. Inches. Inches, Inches. ]‘l Inches. 8q. miles. | Cubic feet. § 1 foot fall. | 9 feet fall.
LOW WaLeT, ATy Jear «ccvvererenianannn-n- [\ ‘l ) 90,9 820 ]
Low water, average year. oo qvmmueenn 83 03 g [i73 ]’ 383 a3, 136 1, 000 113.6 1,020 | > 9334
Available 10 months, average year ...... “ J 1 1, 500 170, 4 l 1, 530 J
. t

a Of which about 870 aquare miles is more or lesa completely utilized in the dry season for feeding the Erie canal,

Seneca lake.—This beautiful sheet of water-lies between the counties of Seneca on the east, and Ontario and Yates
on the west, and ab the southern extremity projects half-way across Schuyler county. As shown on French's map,
it i 34 miles long and varies in width.from 1 mile to 2% miles. ' It has a surface area of about 66 square miles, and
a total drainage area above its outlet of 707 square miles. Of this area, 94 square miles belongs to Catharine’s
creelk, which empties at the head of the lake, and 213 square miles to enka lake and ountlet. Seneeca lake is 1903
feet above lake Ontario, and 443 feet above sea-level. The surface is 2 feet lower than formerly, having heen
artificially reduced in level by that amount years ago. The ordinary range between high and low water is from 2
to 2% feet, with an extreme of 4 or 5 fett. Temporary oscillations, amounting to perhaps a foot or two, are also
occasioned by unusually strong winds blowing up or down the lake. A gentleman long familiar with both Seneca
and Caynga lakes states that he has frequently observed strong currents setting sometimes up their courses and
sometimes down, and even in opposite directions at one time on different, sides of the same lake. - A tidal oscillation
is also claimed for this lake, and Mr. Franklin Gage, of Waterloo, & gentleman whose duties in connection with the

- Cayuga and Seneca canal have led to long-continued and careful observations of the lake-level, confidently maintains
that there is a tidal rise of about 6 inches, and states that it has been found impossible to run a line of levels from
the lake to the Waterloo dam and check successfully, without making allowance for the change of surface going
on during the leveling. It is not to be doubted that there may be a frequent, and even for considerable periods
a regular, ebb and flow in the lake waters, but it is hardly to be conceived that there should be an appreciable tide,
properly so called; and it seems not improbable that the explanation of the changes of level may lie in the fact,
which has been observed, that, during portions of the year at least, there is commonly a south wind on the lake
in the forenoon and a north wind in the afternoon. : :

The scenery upon this lake and from the surrounding heights is most charming. At the northern end the
banks are comparatively low, but advancing southward they become high and steep; thence eastward from the
lake there is a gradual rise Ly amooth fertile slopes to the summit of a ridge which separates Seneca and Cayuga
lakes, and which near their head attains an altitude of 700 or 800 feet above the water. The lake is thus seen to
occupy a long, narrow, and deep depression among the hills, the depth of which would appear twice as great were
the water removed. The bottom is said to be composed of gravel and rock, while the sides are frequently precipitous
masses of solid rock. In 1880 an accurate survey of the lake by the engineering students of Cornell university was

in progress, and by the kindness of Professor C. L. Crandall the following results of soundings were furnished
to the author: . :

452
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Depths of Seneca lake.

Four miles south of GeNEvA - oo e e Fg:—,to
Eight miles south of Geneva (off Dey’s Landing) ..._...... e e e e e e vy e e e e e 430
Twelve miles south of Geneva (off Dresden, or opposite the inlet from Keunka lake) oot e ae 500
Bighteen miles south of Geneva (off Lodi Landing).....__..... e ceneneimanny ancmey sanaas eemaretaean aaen 580

The lake is navigable throughout the year, for it is only in remarkably cold seasons that it even becomes
gkimmed over with ice, except near the foot, and.there it freezes but slightly, Canal-boats descend from Elmira
through the Chemuang canal and are towed down the lake by steam-tugs to Geneva, where they conneet with the

Cayuga and Seneca canal, o
Drainage areas—Seneca lake and river.

Square miles, Sqnare miles.
Catharine’s ereels ab entrance into lake.......... 94 || Beneca river below Cayuga lake. ...co.ovweno. ... 1,593
Keuka lake and outlet «ooovuevnn e e, 213 || Beneca river at Montezuma . ...oee oceeooooon ... 2,472
Total at head of Seneca outlet or river «......... 707 || Seneca river at Jack’s reefS.. ...t voneunien... 3,080
Seneca river at Waterloo. ... ... . L. 745 || Seneca river at Baldwinsville . ..._.. .. e eieenan 3,136
Seneca river at Sencea Falls...oooo .ol - 771 || Sencea river at junction with Oneida rviver ...... 3,447
Seneca river at entrance to Cayuga lake......... 780 :

Keula or Crooked-lake(a) lies a little to the westward of Seneca lake, with which it is connected by an outlet

_ 6 or & miles Jong, baving a fall of 277 feet. There is a dam at the head of this outlet, and the course of the latter

was formerly followed by the Crooked Lake canal; but this has been abandoned, and navigation is now confined to

the lake, where in 1880 five steamers were engaged in carrying passengers during the summer, and also in

transporting a considerable amount of freight, eonsistin g mainly of wine and grapes, which are largely produced
upon the banks. :

Keuka lake has an extreme length, measured from Penn Yan to Hammondsport, of 19} miles, and varies in
general in width from half a mile to nearly a mile and a quarter. On the west, from somewhat south of the middle
part of its course, an arm extends 14 miles due north. The area of water-surface is about 20 square miles, the
drainage area at the head of the outlet is 187 square miles, and at the point where the outlet enters Seneca lake it
is 213 square miles. The shores of the lake are abrupt and hilly, being low only near its foot. The surrounding
country rises from 500 to 800 feet above the water-surface, and is quite bare of timber, though once well wooded. At
the point where the two northern branches of the lake come together a bluff rises steeply, and attaining a height of
400 feet is continued northward in a ridge. - The lake bottom has generally the character of a deposit, but in the
deeper portions is thought to be composed of rock; it has quite an even grade,.with few abrupt descents. As stated
by Mr. George R. Youngs, of Penn Yan, who has devoted much study and observation to Keuka lake, the depth
gradually increases {rom the foot, and at a distance of three-quarters of a mile is about 40 feet; at a distance of 1
mile, 100 feet; and for a distance of from 1% mile to 12 miles, about 140 feet. Along the west branch the depth
ranges from 200 to 250 feet, and from Bluff Point, where the branches unite, to the head of the lake, about 74 miles,
the average depth is more thau 200 feet. .

This Jake is 4734 feet above lake Ontario and 720 feet; above ocean-level. Its surface is but little affected in
elevation by continued strong winds, and no phenomena of the nature of tides, such as are claimed for Seneca and
Skaneateles ‘lakes, have ever been observed, so far as known. There is an annual variation from high to low
water of 5 or 6 feet, and the very unusunal range of 9 feet has been recorded. High water is reached in April, or
oceasionally later, while the lowest stage is generally attained in December. Unlike Seneca and Cayuga lakes,
Kenka lake commonly freezes over in winter,

According to the enumerators’ returns, the use of water-power on the outlet was in 1830 confined to six flouring
and grist-mills, employing an aggregate fall of 633 feet and 420 horse-power of wheels. An estimate is given below
of the theoretical power for the entire fall in the outlet, based upon the assumed average discharge from the lake:

Estimated power of Keuka outlet.

- v Mean flow

RAINFALL ON BASIN. Dratnags | for tho Effective

=} Turenae | YV | nyieoratical horse- Liorse-
Assumed stage of water, i head of | Second, " power.el p‘[v)hwgéi;) !

Spring, | Summer. ! Autumn. | Winter. Year. outlet. fg; ‘iﬁ}f&i in use.

hours. (b)
Inches. Inches. TInches. Inches, || Inches. Sq. miles. | Cubie feet. § 1 foot fall. | 217 feet foll.
Average discharge in a series of year. . .. 7% 9% 8 5% 303 181 100 2158 5,980 0

a For much of the general information concerning this lake thanks are due to Mr. F. M. Collin, of Penn Yan.

b Of course this assumption can not be realized—i. e., the low maintained with uniformity throughout the year—unless there is &
Proper control exercised at the outlet ; otherwise the natural discharge will gradnally deeline from spring till winter, being part of the
year probalily above, and part below, the amount here estimated. By concentration within 12 hours per day the flow could be doubled,

¢ With good wheels, from 60 to 80 per cent. of the theoretical power is available for worlk, 453
Y
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Cayuga lake lics some 10 miles to the eastward of Seneea lake, to which it bears a strong resemblance, and ig gt an
elevation 63 feet less, or, in other words, 133} feet above lake Ontario and 380 feet above mean sea-level, Aside from
Sencea river, which cmpties into it near the foot, its principal tributary streams are Cayuga inlet and Fan creck
at its head, Salmon creek on the east, and Taunghanick creek on the west, The total drainage area of the laJe af
its foot, independent of Seneca river, is 813 square miles. The lake is utilized for steam-towing navigation, and ip
the deeper portion, including the greater part of its surface, is always free from ice; but the shallow section
extending 9 or 10 miles from the foot, is regularly frozen over as far as between Springport and Aurora, Thé
ordinary change in level from low to high water is 3 feet, with an extreme range of 7 feet. Near the outlet the
banks are low, but ascending the lake they grow abrupt and rocky, and are succeeded by easy but continuoug
ascents, cleared and cultivated, to the summits of hills several hundred feet in height above the water.

Cayuga lake.has been carefully triangulated, sounded, and mapped by the engineering students of Cornell
university. From the datathus obtained it appears that the Iake has a length of about 374 miles, and a width of from
a mile to a mile and a quarter near the head, increasing in the widest part, opposite Aurora, two-thirds of the way
down its course, to very nearly 33 miles. The area of its surface is 663 square miles. The greatest depth obtained by
soundings was 435 feet, 15} miles from the head. Following down the center line of the lake the depth is ab first
shallow, not exceeding about 25 feet for the first mile; it then increases rapidly and reaches 200 feet at 13 mile from
the head, 300 feet at 3} miles, and 400 feet at G} miles; it then ranges between 350 and 435 feet for the succeeding
16 miles. Opposite Aurora the depth is still from 300 to 340 feet toward the west shore, but in the next 5 mileg
rapidly decreases to 100 feet or less, and in the remaining 9 or 10 miles to the outlet is under 50 feet, and most of the
way under 20 feet. Depths of from 50 to 100 feet, and even more, are common close to the shores in the upper part
of the lake, and soundings of 200 and 300 féet and npward are recorded within 1,000 or 1,500 feet of the shores.

Drainage areas—Cayuga lake and tributaries.

Square miles.
Tanghanick ereek at mouth . oo L i iie et iiieeeaaciciseeeecanate mcreaannanann G0
Salmon ereel at MOWEl ... ou o e eriiesce e e s tmamac e emen vananasannas 90
TFall creek, not ineluding Cascadillaereels coon coonivtinivaaiaiann. i e emaseaaaen e naa . 152
Cayuga inlet, ineluding Caseadilla cretk oo vu e i i i e teces crrmna et aae e 73
Total, Cayuga lake at outlet, not including Seneca TIver .vv et oo vmaer e e e i e 813
Total, Cayuga lake at outlet, inclnding Senecea river.. . . oo iini i iiivireiee i ce e evenemnneae . 1,503

Canandaigua lake lies mainly in Ontario county, though bordering partly on Yates. It is about 15 miles long,
and 1% mile wide in the broadest part, The surface area is between 18 and 19 square miles, and the drainage area
at the head of the outlet is 175 square miles. The principal tributary stream is Canandaigua inlet, draining 85
square wmiles. There is no marshy land along this lake. The shores are generally succeeded by a uniform rise to
high hills, but toward the head of the lake become frequently abrupt and rocky. The surrounding country is
rich farming land, and at the upper end of the lakethere is considerable timber. The water depth is vather shallow
toward the head and foot, ranging say from 10 to 30 feet, but a gentleman well acquainted with the lake estimated
it to be elsewhere as great as 150 feet, The bed is. variously composed of clay, gravel, and rock, and has usually
4 gradual slope, though there are in places very steep pitches. The surface commonly freezes over in part only.
There is no canal-boat navigation upon or in connection with this lake, but some freight is transported over it in
steamers. The altitude of the water-surface is given in French's Gazeticer and elsewhere as 668 feet above tide,
but by the profile of the Northern Central railroad, which crosses the outlet at Canandaigua, ordinary low water

in the stream is G87.5 feef above mean ocean-level, and in the absence of other data the lake-surface may be
assumed to have at least that elevation.

Table showing approximately the fall in Canandaigua outlet and Clyde viver.

Elevation | Distance
of water- | between Tall _
Looality. sgﬁ:‘l,cee )ymxl;::ffv bet‘wetaen Remarks.
menn ses- | measure. | POIDTE
lovel. ment,
Fest, Miles, Feet, .
Canandeigua lake...coovvveannnnens. 687.5 fieeenienciifrearinananns Elevation assumed to be the same as in ont
let at Northern Central Railvoad crossing.
Canandaigun_ontlet at head, where 687.5 | Ordinary low water, by Northern Central
crossed by Northern Central rail- } Railroad profile,
road. 28 287.5 .
Canandaiguaoutletat Lyons (month). 400.0 400 fect_assumed as approximately correct.
The Wew York Central and Hudaon River
28 20.0 railroad crosses near the mouth, and the
g raflsarestated to bedl0feet above sea-level.
Clyde river ab mouth avvveicennn.... 380. 0 Elevation assnmed to be the same as that
' of Cayuga lake. -
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The Canandaigua outlet pursues a winding course, first to the northward, then to the eastward, and then
northerly again, to Lyons, descending in the interval about 287 feet, and passing successively through the towns
of Canandaigua, Hopewell, Manchester, Phelps, and Lyons. It has a length of about 30 miles by map measurement,
.ud ab the village of Liyons unites with Mud‘ creek, which drains a section to the westward, to form the Clyde river.
The latter flows with a general southeasterly trend, including two right-angled bends, for a distance by river of at
Jeast 92 miles, and unites with the Seneca river 3 wiles below the foot of Cayuga lake. Its slope is small, the
entive descent from Lyons amounting to but aboat 20 feet. Manufacturing by water-power is carried on at various
points along Canandaigua outlet, more especially in the towns of Manchester and Plelps, where there are numerous
flonring-, grist-, and saw-mills, and establishments for making agricultural implements, carriage and wagon materials,
paper, and fertilizers. At other localities along the stream the prineipal use of power is by flonring- and grist-mills,

Istimated power per foot of fall at head of Canandaigua outlet.

L
Mean flow
RAINFALL OK BASIN. for the Corre-
vear per | ,Spouding
Assnmed stage of water. Draimage | <. onq | theoretical
. area. avera gf’) hfn'ao-
Spring. |Sammer, { Autumn, | Winter. | Year, for the 24 11’0;‘ “E p ‘ﬂ'
honrs. (g | 1000 OF 1atl
) Inches. | Inches. | Inches. | Inches. || Inches. | Sy.miles. | Oubic feet.
Averagoe discharge in a series of years ...... g 10 9 7 85} 175 210 23. 86

@ In practice the flow could be maintained wniformly at this figure only by a suitable control at the ountlet from the lake; otherwise there wounld be a gradaal
decline during the year from » higher fo a lower discharge than here given. Of course, for twelve honrs in the day the fiow conld be doubled from the estimate
glven, assuming that to be correet.

Drainage areas—Clyde river and tributarics.

\ Square miles.
Canandaigna inled ..o L e i i ieeter e e s e 85
Canandaigua lake at head of outlet - e oem i i e i teneme e remeeeeanae ' 175
Canandaigua outlet at Manchester. o oao. oot i e i i it ee et ate e raemana e anan 211
Canandaigna outlet at Phelps ccouun e veaennann N e e eamsemes i anmaeansesseneasaanenecaaa e an PR 390
Canandaigua outlet at Liyons, mouth of outlet 431
Mud creelt at Lyons. o v vt vee et it cee et aeaeeeanmae e e mmnaesmnan e etemceeeeunaamna- 908
Clyde river at Lyons, junction of Canandaigua ontlet and Mud creek.............. reeema e en e s 729
Clyde river at Clyde .......... Cemesacbeteemma smceeaanaaaennan N e termus cemeceeemnnamnne e e e raa. 807
Clyde river at mouth. ... ooooiiiivmama s e neannan 4 e et ameemeeaeeeneaecama ey aan 869

*Quwasco lake lies in the southern part of Cayuga county, and discharges northward through an outlet 15 miles
long to Seneca river. It has a length of 111 miles, a width of nearly a mile apd a half in the broadest part, and
flows an area of about 12,4 square miles. At the head it receives Owasco inlef, draining 120 square miles, and
itself commands, at the head of the outlet and including its own surface, a tributary area of about 208 sqnare miles.
The country bordering the foot of the lake is flat, while elsewhere the immediate shores generally display a narrow
strip of level land, succeeded by an easy uniform slope upward to highlands, rising toward the bead of the lake
from 1,000 to 1,200 feet above tide, though in places precipitous blnffs approach close to the water. This region hag
been mainly denuded of its timber, but has a fertile soil and is well suited either to the raising of grains or to
pasturage,

The bottom of the lake is largely covered with sand and the shores are gravelly. The water is shallow toward
the head and foot, but attains considerable depth elsewhere, though no information was gained of any soundings.
Tts supply is derived in pact from the surface-drainage of its basin, and also in large part from springs, whieh may
extend the effective drainage area beyond the limits which are apparent on the surface. Thus there is a common
belief, though it is uncertain what special foundation exists for it, that there is an nnderground connection between
Owasco and Cayuga lake, 8 or 10 miles westward.

Owasco lake freezes entirely over in winter, though not commonly until February, and remains closed into
March. Thick ice usually forms in the ontlet before the lake becomes frozen, but as soon as the latter freezes its
waters seem to grow warmer and the ice in the outlet disappears, or, at the most, only a thin sheet remains. The
surface of the lake was raised artificially years ago and the flowage increased by probably from 300 to 500 acres to the
present amount. At the same time a new and much siraighter channel was made for the outlet near the lake;
but southerly storms have filled this considerably with sand, to the injury, it is said, of the powers along the
stream below. The water-surface is subject to an annnal variation of about b feet between Ligh and low water.
It is also lable to temporary changes in level of 6 or 8 inches, due to winds, and even of 2 foot or more in a short

time when a north or south wind is followed by the opposite.
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Table showing approzimately the fall in Owasco outlet.

. Distance
Elevation| gy,  f between | Fall por . .
Loeality. mgfg‘;%& het}vt:n p;gg;ﬁ: bexgvgen Authority for elevation.

Jovel. | PU mensure.| points .
. ment.

Feet, Feet. Miles. Feet.

lake Luaeens . deeemimmranaaaean, o w07 Flevation as given by E. T, Swart, chief engineer of Souther,
Owasgo luke } 302 0.2 30,8 | railread, Shown by an old survey. & uthorn Central
rost of stafe feeder-Aam oveerernen-. 405 Elevation arsumed {he same as that of Port Byron level of ¥
Owasco outlet, crest of state feeder-dam } 15 08 64 = 402,088 Toot-f mean low tido at Albany. ¥y evel of Bris cana)
Owasco ontlat, New York Central and Hudson River 390 Nﬁﬁ,Y<‘€1<1€,§BtYﬂ1 ;\‘I]ld Ifl}ﬁlflﬁ(ﬁl "%ivgr Sﬂih‘oixﬂ profile. Tlevation
Railroad crossing below Port Byron, 13 1.9 6.8 “;82{8“6“&% i rom grado ot frack at crossing, elovation of lafter heing
Month 0f 0UHlet.orve e erneeecreri e reaa e 877 Estimated {rom elovition of Cayugs lake. o .

As shown in the foregoing table, there is a total descent of about 830 feet in the 14 miles from Owasco lake to
the Seneea river. There are a number of small powers employed at Port Byron, but by far the most important
use of the outlet is atthe city of Auburn. This place is distant about 2% miles from the foot of the lake, haga
population of 22,000, and is the site of a large amount of manufacturing, partially supported by water-power, At
the head of the ountlet the state bas a dam for controlling the storage of the lake. -Omn the privilege thus developed
there is a full of 16 feet, and in a full stage of water 500 horse-power is utilized by the Auburn water-works; there
is also & saw-mill on this fall entitled to four-ninths of the water., Passing down through the city there is a
succession of dawms, with usually two or three, and often more, establishments grouped around a single fill. Many
of the eoncerns are of important size, and especially to be noticed are the extensive mowing- and reaping-machine
works of Messes. D, M, Osborne & Co., and the Auburn woolen-mill; the latter has a fall of 22 feet and a large
pondage. Power is also employed at the state prison and at varions mills and factories other than those already
mentioned, the manufactures eomprising a variety of agricultural implements, flour, woolen goods, tools, axles,
seythes, wringers, carpets, starch, lumber, cast goods, patterns, sashes and blinds, and other articles.

There are numerous privileges where in high water there is more- or less surplus power, but there is stated to
be probably no unoccupied fall of importance at Auburn. Although some of the manufacturing concerns on the
stream at this locality are very extensive, they invariably rely largely upon steam for motive power, and it is
estimated that, in general, full capacity of the wheels in place can be realized only five or six months in the year.

The available storage of Owasco lake is estimated at 1,481,040,000 cubic feet.(e) Some 7 miles helow Auburn
the state has a second dam across the outlet, and through a feeder 4 miles or more in length so much of the water
as is needed is conveyed-to the Port Byron level of the Erie canal, the latter crossing the outlet on an aqueduct.
The supply of water obtained in this manner, average for an assumed period of 220 days of canal navigation, is
estimated as about 100 eubic feet per second, (D) as follows:

Cubic feet

per second,

Owasco Creek foeder, Natiural lomW .. ... v it e it e tate ctmaasvracne aannscans aran sammaaccan cnmn amne amaman 67
OWaseo TutKe TeBeLVOIT . e e cvet ae it e icas tancrs cacmeraarc casa maracananaaeacsan freme e e mmmn e 37

It is stated, however, that an increased supply can readily be obtained from the lake, as a large surplus now
wagtes over the Port Byron feeder-dam. -

Drainage areas— Owasco outlet.
Square miles.

Owasco inlet,..._.. e e n e e e e ma e et e e mmmnn am—e am. am———n e mmrm e mae e amaemanamnna 120
Qwasgeo lake at head of outleb. ... .o oL e e ae e em e e —eam emem et ib—ara .. eemr oo s 208
OWageo 00tlet At ABDUTTI . 0e e oot it et et o it ciretiemncecmss canseanarncsscnssorannnsasoncnnanacncanee Q12
Owaseo 0utlet at DIOUEN . ... i it ottt it et e e e e —a e e ne aemanamaumae.ann. 230

Skaneateles lake lies in the southwestern part of Onondaga county, bordering for about one-half its length
upon Cayuga county to the westward. It has a length varyin g, according to different authorities, from about 13 to
between 15 and 16 wiles, and an' extreme width of from 1% to 14 mile. As shown on French’s map of New York
state, the flowage is a little over 15 square miles, or say from 9,600 to 9,700 acres. The drainage area at the foot of
the lake, or head of the outlet, is 84 square miles, including the lake-surface, and 117 square miles at the mouth of
the outlet. The altitude of the lake is stated as 860} fect above tide.(¢) Its drainage basinis quite contracted,
the water-shed line seldom departing more than a mile and & half from the banks, except southeast of the head of
the lake, where it recedes to a distance of nearly 5 miles. There is no marshy land bordering the lake; on the

a Five feet depth on amean area of 6,800 acres. See page 55, dunual Report of the State Engineer and Surveyor for the year ending
Beptember 30, 1870,
b Bob-report by Marvin Porter, division engineer, page 92 of above report by state
o French’s Gazetteer of New York, page 487,
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contrary, there is steady rise to hi‘gh bills, and toward the southern extremity the banks ascend precipitously
geveral hundred feet, forming very wild and beautiful scenery. The adjoining land is well suited to farming on the
west shore for say 7 miles from the foot and on the east to within 4 miles of the head of the lake. A moderate
amount of timber is yet standing in this section. .

Much of the supply of Skaneateles lake is derived from hidden springs, and its waters are very clear and pure.
The surface {reezes over by the middle of Jannary, and remains frozen until April. The depth near the outlet is
small, ranging from 10 to 30 feet, perhaps, but the bottom then suddenly falls away 50 feet or more.  The greatest
deptl is found south of Borodino, which is about half way up the lake, the deepest sounding being 320 feet. The
sqme phenomenon is poticed here which has been mentioned in connection with Seneca lake. Mr. S. D. Conover,
of Skancateles, who has for years regularly recorded the level of the lake, is firmly convinced, and states it as the
general opinion among people in this viehity, that the lake is subject to tides like those in the ocean. They occur
throughout the year, and the time of high tide varies from day to day; but whether or not it varies according to
any uniform law, Mr. Conover was unable to say. He cousiders that these movements can not be due to winds,
for they are noticeable when there is 1o wind, and he has himself observed a change of 4 inches in level in a perfectly
culm day. DBesides these regularly-recurring oscillations there are others, plainly due to storms and wind. The
lake has been known to recede 9 inches in an hour, after a heavy thunder-storm, and there are sometimes several
changes or pulsations in an hour. '

The following table shows the highest and lowest water levels in each ydar from 1870 to 1880, referred to
extreme high-water mark. In 1878 there was a rise of level of 1} inch after a three days’ rain. In 1877, from
March 9 to March 13, the lake rose 7 inches; and from March 13 to April 3 it rose 13 inches. In general, lowest
water is reached toward the close of the year, while the highest stage occurs in spring or early summer:

Record of high and low water in Skancateles lake, during each year from 1870 to 1880, as keps by Mr. S. D. Conover, of
Skancateles village. : .

[Levels are referred to extreme high water==zero.}

Year. High water. Low water. , Year, ‘ High water. . Tow water,
Ft. In. Ft. In. Ft. In. Ft. In,
IB70.ceiaeraassomenennansnnnnn Moy 23 00 December 5| —4 6} -2 2 December 22 —5 4%
- February 21 —5 7 -0 4 December 18 —3 8
b M 10 :

_ Y - % gNovemherls —8 cg} 18TT e eeeeeeeeeooan eveanens Aprll 30 | —1 3 | December14 | —5 0 -
b I June 27 —3 63 Febroary 24 | ~7 0 B L1 1 T, May 6 -3 2% | November18 -4 T
1873 eeens veimaneaeannsecnnnns May 12 | —0 6% | Mareh 17| —4 11 1879 eermrmmeeeenemennas May 8 | —0 33 | Decembor 1 | —3 6
. July 1 '] Decernber28 | —3 G 1880, e ciinaenena .| Aprit 20 | —2 § October all | —4 11

o Last record obtained.

a

The surplus waters of the lake are discharged throungh Skaneateles creek or outlet, running about 15 miles
northward to the Seneca river and lying mainly in the towns of Skaneateles and Elbridge. The fall from the lake
to Seneca river is in the neighborhood of 435 feet, and with the supply of water at command gives a steady, and, in
the aggregate, important amount of power, which already has been largely put to use. In 1880 there were above
Skaneateles Junction, which is between & and 6 miles from the lake, 3 flouring- and grist-mills, 4 paper-mills, 2
woolen-mills, and a vacant site where another had been burned, a chair factory, a rolling-mill (not in operation), a
pulp-will, & machine-shop and foundery, an establishment for making water-lime, and a distillery; besides numerous
wills and shops farther down. the stream, for the manufacture of flour, machinery, paper, and various articles in
wood., ‘

There yet remain many unimproved sites along the outlet, which it is the general desire to see developed, and
which are said to be held at very reasonable prices. The locality is convenient of access, and on account of the
small size and rocky bed of the outlet, and the steady flow and immunity from freshets secored by the lake, the
privileges may be securely and yet cheaply improved. The Skaneateles railroad follows the ontlet about half way
down its course, from the foot of the lake to theé New York Central railroad (Auburn line), and the direct line of
the latter road also crosses the stream between 1 and 2 miles from its month.

The waters of the lake and outlet, besides being employed for power in manufacturing, are utilized by the state
for feeding the Erie canal. In order to control the storage in the lake a dam is maintained at the head of the
outlet, The flow over this dam passes down the natural channel of the stream, being nsed at the mills on its way,
and about 23 miles from the mouth is diverted by a second state dam into a short feeder runping to the Jordan
level of the Erie canal. The stato could so regulate the flow from the lake as to shut off for a time the. supply
from the mills ; it is not doue, however, in practice, and if it weve, a liability for damages would be created, it is
claimed, as the manufacturers consider that they are entitled to tbe benefit of the natural ﬂow. It is stated that
the lake can be drawn down as much as 8 feet from extreme high-water line, but the common estimate of ggai]a,ble
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storage for canal purposes is a depth of 6 feet for an average area of 8,320 acres, or 2,174,515,200 cubie feet.(a)
The supply that may be relied upon from this lake and outlet for a period of 120 days is reckoned as about 146
cubic feet per second. ()

Table showing the fall in Skaneateles ereek.

' [ Distance '
Elevation |- Fall bet .w?en :
Locality. m:}:ﬁ ?éa. bet y'-'(t.*en 1 }};nﬁmsi) ‘ Authority for elovation,
level. Domis. b pagure. | .
ment. !
|
Feet. Feet, Atiles. |
Shaneatlos 1aKo. . ovvaneeenrevacaam e rresnm e ncaacaneamnnnn e 860. 26 | Brench’s Gazetteer of New Tork.
449, G1 % L7
Crest of feeder AaM.ovveerenanearransossnnas et r————- 410, 04 Elevation agsumed the same as that of Jordan lovel
¢ 28,64 canal = 408,568 feet +-mean low tide at Albany, of Erle
Water-gurface at Jordan crossing of New York Central railroad .. 382,00 1.5 | Elevation estimated from New York Central Railrond profils,
. 7,00 grade of track at crossing being 892.07 feet + ocean-level,
Month of ereek. - oot i e cecmc s atase s aannn 875. 00 Elevation estimated from that of Cayuga lake,

Onondaga lake lies in the northern central part of Onondaga county, immediately to the northwest of Syracuse,
and empties northward into Seneca river through a state ditch less than half a mile long. It has a sarface of
approximately 4.1 square miles, an extreme length of between 4 and 44 miles, and is perhaps 1} mile wide in the
broadest part. 'The prineipal tributaries are Onondaga creek, draining 118 square miltes, and Nine-Mile creel, 100
square miles; while the total area of the drainage basin above the foot of the lake is 267 square miles. The elevation
of the lake is variously given as 361 (¢) and 369 (d) feet above tide, and the greatest depth is stated as 65 feet. The
water is shallow for half a mile out from the shore, and then rapidly deepens.

As deseribed by Mr. Gardner Van Uxem, this lake is ¢“the remaius of an ancient and deep excavation in the
Onondaga salt group, of which Onondaga valley forms the southern part, all which has been filled vp with sand,
gravel, ete., except the part occupied by the lake, * * * The bottom of Onondaga lake and its sides are
covered with lake mar], showing a thickness where bored of 6 and more feet”. The famous salt springs of this
locality are found in and about a marshy piece of ground which extends some 2 miles from the head of the lake.
The shores of the latter are low, largely reclaimed land, but are succeeded farther back by a rise to high ground.
The lake fills in spring, overflowing irs borders, and then gradually declines in level through the year. So faras
can be learned there is no power in use on the outlet, and no opportunity for any. ‘

Otisco lake lies southwest of Onondaga lake and 24 or 3 miles east of Skaneateles lake. It drains to the former
of these through Nine-Mile creek, which really has a length, by map measurement, of about 18 miles. This creck has
a fall of 361 {feet to the Camillus feeder-dam, and a total of about 411 feet to the Ievel of Onondagalake. The power
thus afforded is partially utilized by a considerable number of mills, embracing in their production flour, lumber,
paper, powder, lime, and leather. As represented on a map of the middle division of the Erie canal, with its
reservoirs and feeders, Otisco lake flows 4 square miles. In the Annual Report of the State Engineer and Surveyor
for the year ending September 30, 1379 (page 53), the storage is placed at 784,000,000 cubic feet. In the same
report (page 92) the supply of water afforded is stated as about 116 cubic feet per second for 120 days, from the lake,
in addition to which the natural flow of the outlet yields for feeding-purposes 13 cubic feet per second fot 220 days;
it is also stated that the Jake bas a drainage basin of 22,000 acres, and that by raising its surface 2 feet the supply
{row it can be further increased by 10 cubic feet per second.

Table showing the fall in Nine-Mile creck.

s Distancs
EI&Y :&on Tall between
Tocality. mean sea. | Pebween | points, by Authority for elevation.
level. points. | map mens-
urement.
Feet, Feol, Ailes,
Otisco1ako .ovvvecrecnrninianan. 72 § 201 .4 Fredeh's Gazelteer of New York, . 486, . .
Crest of feeder-dam..o..cvveennn 411 ’ Elovation assumoed the samo as that of Jordan level of Erie canal, ==408.508 fect+ mean low
g 50 o tide at Albauy, or 410.84 feet-+mean sea-lovel.
Onondagalako..oeoconeorveernan 361 French's Gazetteer of New York, p. 22

a Beo sub-report by Marvin Porter, division engineer, page 55 of Annual Report of the State Engineer and Surveyor for the year ending
September 30, 1870,

b Page 92, report last referred to.
¢ Freuel’s Gazeticer of New York, page 22,

& Notes upon the Geologioal History of Cayuga and Seneca Lakes, by Charles W, Poote, A, M.
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The state has & dam at_the foot of the lake for controlling its storage; the dizcharge over this passes down the
patural ehannel of Nine-Mile creek, and between 11 and 12 miles down stream, at Camillus, is by a second dam
turned into a feeder ronning o mile and a half to the Jordan level of the Rrie canal,

Table of utilized power on the Osicego river and tribuiaries.

i
)
i
i
i
1

] = | o] } )
’ Kind of mill or manu 5 ‘2 E?; = g
Stream. Tributary to what. State, Connty. famill or It - ; = g —-E ‘?% Temarks,
= -3 i
HEREEEE
. Al 8 | & ]
Feet, | P} H P

- Blagksmith-shop.......... 1
Cement .o.oovevuineneanan. 1
Cigar-Doxes . covevcncenian, 1
Cofiins and burial-cases. ..
Cutlery and edge-tools._..| 1 w
Dry-Qoek v eeneienenaenn, L] A feceecereifoaannnn,
Elevators (grain) «.oeee.... 4 L ++--.| Not incloding those in conneo-

tion with mills,
Flouring and grist 1,938 Jooaee...
Flux...ooovernnne, 25 |...e....
Hardware 15 [ieeneen
Hosiery {2 P
Machine-shops and found- | 3 2% S ’
eries,

511 | N 3

Paper (including wood-| 4
pulp).

.1 Planing ... 3

A Plaster vveeeeninin e 9

1

1

Printivg and publishing ..

Pumpingavorks........... .| Bupply Oswego,  +

Total of six utilized falls on the Oswego river, about 80 feet.

QUATIY.cuiaeneenannnenns 1
Sashes, doors, and blinds..] 1
[SH N 4
SEarch ceveeecmeoss covraans 1
Tapnery .c........ 1
Wheelwrighting 2

‘Windowblindsandshades | 2
Wooilen packing-boxes...[ I

Woollen Ware. .cuseecuue. 1
T2 1
. Waorsted.ooeooivarmvennna, 1
Onondaga, Cofting and baria} eases...] 1
[N s BN 1

Oneida river....... Oswego river .. (I ve-ido . 1 8
Bmall tribntaries ..| Oneida river...... Y/ 1 S we.| Dawego.. 4 40
Cl;na{a?‘rqgat crook | Oneida lake....... 1 Madison ...... 1 9
nd tributaries, i
Do,vevenneens TFlouring and gristic....... 6] 118 185 30 Mills nearly all on tributarios.
Docoeeaeenni | BBW . eaenvnarmreereennmaes 71 115 124 25
Chittenango creek |.... Cotton .cveamnimmaaannnas 1 13 60 60
and tributaries,
Coflery and edge-tools....} 1 ! I PO PO
Flouring avd grist........ 8 120 2
Iron castings and fAnish-{ 1 6 25 Mills nearly all on mais
ngs, stream.
PAPET- vannnecmvaneremanns 8 35 180 [.envunn
o BAW eernainim e 5 116 (1 TR
.| Sporting good8..cavazaaan. i 4 [ VPPN
WheelbATTOWs e v ouaeannes 1 4 [ T DO
Agriculturalimplements..| 2 40 b T
Barley oo cevererarmnneens 1 12 30 feaeenn
Carpentering 1 6 10 feeeeennn
Cenwut ....-... 1 8 100 |.-.o....
Fertilizers 2 40 112 S P
| Flouring and grist........ 18 3253 631 45 Mill alf on tributary streama,
o Farpiture ceeeenieey eveeal| 1 24 b U T S
....| Hones and whetstones....] 1 17 00 |evennnn
..| Lumber, planed ........... 1 g 10 {iecieunn
| MacRinery. .ocovneennan. 1 8 10
PAPET vvmeetinrannnnnsnoss] B 55 220 1.
Sashes, doors, and blinds..} 2 29 70
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: L . =
- . E E o % P
Stream. Tribatary to what. State, - County. Kind Ogﬁigrzl mant- 21 3 25 BE Remarks.
Bl 2| 2| a
| = & -
| M
TPeot. | H.P. | H. P, v
Chittenango creelk SBW. conrervmnnvonrniannans 16 | 258% 588 fooe..oo l
and tributavies. s
Daveren one TADNELY - e vaveminnnnnnns 1 11 3 10 | Millsullontzibutary streams,
DOucrenericnaen]enns Wood, turned and carved..| 1 16 4 . ..., J
Fish creek and Agricnlturalimplements..l 4 48 87 Lol
tributaries.
TI0 . mrmnaennal. Flouring and grist....._.. 9 127% 868 .. ...-..
37 S Furnitire. coeeeevaenn wians] B 30 66 60
Dt cecammnnns Hones and whetstones....| 1 9 51 I TR
Do.veenun P Ir;m castings and finish- | 3 28 41 [, ......
ngs.
£ HR RN MAchinery .ceeeeceseconsn- 1 1 b1 I I,
| Paper.ceeeiiiiiieaaaons 1 b 30 l._......
.| Saghes, doors, and blinds..| 2 19 b1 S U
............. JRUR' I SO A I ST B .5 § 365 730 10
Doeevrinnnnnnn Y /R PN/ [ I8 ) TAnneries .-voveeeecacean. 3 34 38 60
DOovnenvannnnan Y 1) RUPOR PR IR (o g | Wheelbarrows - cooeeiennn 1 [} [ 2 D
.| Wooden packing-boxes...| 2| - 30 8 ...
.1 Wood-pulp ..... PR 1 7 60 |[....... .
.| Wood, turned and carved.| 1 [ 200 T N R,
.| Woollen Wore..eoeeeevenen 1 13 4| ... .
WooleD . oremneinnnan PO 1 9 20 |, ...-.
TFlouring and grist....... i 16 25 |o.ieees
(70 [ ¢ 106 237 40
.| Lewis .oovnaifonodoonnn 7 84% 246 |.......
Oneidn créek snd Madison ...... A grienlturalimplements..| 1 10 30 {.....-. .
tributarica,
47 Fertiizers svamme cvaieannne 2 24 80 ... ’
Do..ucnn Flouring and grist.. 7 144 L}Sfﬁffi’(ﬁ ?;zlftg;i;.l lgx?l(llsom
) B PR, on muin stream.
5 a9
1 23%
Wooden packing-hoxea...! 1 12
Agricultoral implements | 1 8
Carpentering .-...cocoenl 1 11
Flouring'and grist. 5| &6 )
Machinery....... O 5 T s .} With two exceptions, mills s}
N 82w e 1 s a7 £ on trilbutm‘y streams.
Surgical appliances....... 1 28%
.1 Woodlen packivg-boxes ...| 3 214+
Woolen vuacaenenncnnnns ..l 1 8
Brﬁ;ljry small tribu- |, Butter and cheese. ........ 1 10
DO.eecvvirannan .e..do Flouring and grist........ 3 44 80 |..ce..e
Do,..... -do ..., . SAW ceieniiriiiaaicaaas 6 100 142 {nee--n
Docenernn. ool ol . . Flouring and grist........ B 62 185 liieeenns
Do.... SO T . . J Saw ceennaons eeerenan 22| geh| B8l [..o.....
Do.... [N« TADDEYY cnvncnrans ceannaes 1 15 40 75
Sepeca river . ......| Oswego river .,...}|. Carriage and wagon ma- | 138§ ( 45 30
terials. 2 .
J 27\ WIS R [ B .| Cooperage «.vuvevumnnnn..- 1 '§ 60 l._o..... B
Distillery. ..ccoueennnnen b - T I PN
T8 vmesveeeseaeennn e | il 85 {ireeeee
. Flouring and grisk........ 9 é 610 |iuaevns
Tron castings and finish- | 1|5 20 10
ings. : o
Knitunderwear. ..-....... 1 % 160 [eeee---.
Lumber, planed........... 1 :‘5*;; 12 jeeacen--
Machinery  (including | 5[4 360 | 95
pumps). , 23
B G L 2|] g 27 |eeaemnen
-] Organs ceveceneeeenanf 1 ; 20 Joemeew--
Printing and publishing ..| 3 {[= 60 [una-wes
Saslhes, doors, and blinds..| 1 E 20 liecnoans
BAW. cvvrevmnneerceaaminnaa] B |17 176 55
Tableamnats..coonunaanunnn. 1 ‘jg P
Wood, turned and carved.| 2 § 18 |icaenun.
“eees0 eue..| Woolen.......... reeeveeedt 1) 175 200
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,,,,,, 5SSl 1 . - ,:j - é ‘:‘ o =
; Kind of mill or manu. ‘E g f% Fy
Stroam. Tributary to what. State. Clounty. acture - 4 = g £ P g Remarks,
1% | EE ) 2R
g & 3 W
= k-3 £ 53
A E | & <
Feet. | B.P, | H, P,
Oswegoriver .....| New York...... Onondaga..... Agricultural implements.] 1] « [
JRO' (T PSR . Carriages and wagons.. ... 1 é
[ 1/ S Fertilizers .ooouvuciunennnn 1l 2
JR T R Flouring and grigt......... 5 Cr
IO« Hosiery........... . 18
R 1, SN Paper......... [ 1 E
1ofl0 ceeeanan PUMDS . e enrnraerannaaneans 1{f &
B < 1 J ) . Sashes, doors, and blinds.] 1 '5
PR [ S S . -| Saw and planing.......... 1) E
Keuka outleti....-. Seneca lake....... ool Yates......... Flouring ﬂ.n(l‘grist ........ (] 63%
Sundry tributaries.) Keuka lake..oeeeefenadO cienea., Steuben. ...... R Vi e eerononaaa, 1 19
SaW weeennni..s N 1 25
‘Wooden packing-hoxes ..| 1 25
‘Wouolen. .oz 1 32
Fertilizers . 1 12
PR 1 SN 1 115
Tlouring and grist......... 7| 299
[31:31 O ] o7}
.| Flonring and grist........] 1 40
R [ [N 5 2204
.| Cayuga lake...... | T [ SO Cayuga ....... Y R venaa| 16| 270
[ R, PR U I SR | PN Baw ... eeentenaaaas 4 85
Y 1o I, R (. S, Cortland...... venudo 1 6
N 1 R : T PO 1. -} Flonring and grist. .. 1 22
....................... Schuyler......|. 1 22
N . S 5 384
........ TFlouring and grist........| 4] 121
1] 12
wermvevaenaane] 1 12 .
.| Agricultural implements.] 4 43 75 15
--------- Carringe and wagon ma- | 1 30 b S U
tevials,
CoOperage veveeceemcunnnn. 3 25 73
.| Fertilizers .... 2 48 70
.| Flouring and grist........ 201 613 | 1,325 | 110
.| Millwrighting ..... - 1 7 N I
d PAPET. cs i anernr e 2 52 252 45
.| Snshes, doors, and blinds..| 1 16 10 15
o BAW ceenaaiiiiisienen s 20 268 602 15
Tannery - IRV N 5 13 10 foeeiiee.
. WooleD.oeeasienernnneen.| 4 473 74 02
Mtl;filbugre&l; and Flouring and grist........ 121 101 386 20
1 14 15 |
1 4 8 ...,
.| Agricultnral implements.] 1 30 12 hoa.
.| Flouring and grist........ 9 166 260 |....oo.
FERN B J AW ceiiiciaeceinannnea] 4 58 47 fooneeens
Sl}cg;}ilégfunalltribu- ceen TFlopringand grist ... ... 1 16 b L1
Doeveevanniiill. ...de 1 12 26 |ieeennns
Do... Saw 1 b 28 |oeeionn.
(}?ﬁm{nﬂbﬁ‘&f s Flouring and grist........ 2 17 130 ..o.e.n.
tles (not inclad.
ing those run.
ning into Canan.
, daigua lake). '
Apgricultaral implements.! 6 T3 120 10
Blacksmithing ..coeereeaes ) I O, [ 200 P
.| Carringes and wagons ....| 1 16 13 |ieeen
Carriago aud wagon ma- | 6 57+ 126 {..aeeee
terials,
Fortilizers ccueveeeneannns 2 26 52 jieeeaes .
Flonring and grist........ |16 1774 584 30
Iron castings and finish- | 1 (] 20 {ieures .
ings.
. f127:5:15) 2 40 232 162
Do S T a0 e RN " SO BB ©eeenarennanens b ozoml e ..
461
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i 31 E |
] B2l =3 - @
N Bl 2 | 28 | 9,
Stream. Tributary to what. Stafe. Couniy. Kind "%;L‘Eg;ér mang- E - *2 %’ b %’ Remarks,
Bl | 28 | &=
g 8 4 P
Feet. | HP. |H P.
.Bundry tributaries.) Canandaignalaks.) Wew York...... Ontario .......| Flouring and grist 4 83 180 eeeenen.
BAW eeeeea. haae e 8 67 81 %5
Wheelwrighting .. 1 14 b P
Tleunring and grist 1 22 30
R Agriculturalimplements..[ 6 ) ( 671
Do e P [ S, PR 1\ TN SN {: SR Carpentering ..ceevseenan.) 1 28
Carpots.......-- [ 208
Chewing- and smoking-to- | 1|1 3 - 9
bacev and suuif, g
City water-workaoperated.| 1 *g 600 {eeweonn.
.| Fertilizers cvuceeeeanveanas 1 ) 50 foenen...
108 neinanesanncnnsonnans 1 2 28 [caeeon..
Flonring and grish .cce.... 8 E 205 35
Hardware .o.c---... R I | ] 140 |........
Iron castings and finish- | 1 1 by 12 Jevenao., \ Principal manufacturing s
ings. 2 Auburn,
DOurracennnna. T T ST U Iron, forged.ceereenecaann- 1 & 300
D0eennnnenn I TR B Machinery.eweereervveua-- 2 k= 112
DOuenemamreenilsaslld ereemnenanl. .| Models and potterng......| 1 ; 26
Do .| Sashes, doors, and Dlinds..{ 2 || = 53
Da. BAW cvveenrnmenramacsnnnss 1|l 8 25 ... ..
Do. 4 Btareh s.eveniiaiinainecnas 1 % 85 10
Do. .| Tin, copper, and sheet-iron,| 1 3 10 fo.......
Do ‘Washing-machines and{ 1 20 Jeeeun-..
* clothes-wringera.
B 07/ TP PR || SRR WooleD cavvennnnnan crnnons 4 1) \ 480+ 280
Sundiy tributaries.] Owasco lake and |{.... COOPEIAES cnvvsrasansscnes 1 70 64 foeeneoes
outlct
Flonring and grisb........ 13 236 544 |........
Machinery.eecuceenncnaane| 1 8 8 25
Pickles, preserves, and | 1 16 18 feeeinn.-
BAUCES.
......... SEW vacvinceosvonnenennaae] 14 857 530 85
] TADDOTY vevnncvecrenronnas 1 10 C10 8
......... Wheelwrighting....cceaee| 1 28 b 11 R PR
......... ‘Wood, turned and carved .} 1 [} 14 15
......... Woolen ceveeuscunn- 1 14 10 |........
............. Tompkins ....| Flouring and grist. 8 61 5 27
.| Onondagn..... 1 Cement ...... 1 9 24
Tertilizers .ocau.. J 01 8 30
.| Flouring and grist.....-.. i 60 540 45 i
.| TOrDItuTe weevecenseennns 8 60 198 eeuennen T%g:{’:g‘},gf‘l;‘:gt“‘f&:gﬂﬁ;%%
.| Iron castings and finish- | 1 9 15 fecaneenn determined from the fignres
ings. here given, as syme of the
......... Lumbor, planed..vveeooeo| 3| 25| 81 | 20 || Iy boduplicaed, the
N S, Machinery. ooeccieannnnns 3 20 67 20 not distinguishing Wheé‘g
.-.do Ml v eeeeneenenen e 1] 1! a0 T e na s
. Paper.. [ 80 515 gometimes the case. Entire
..do. SHW weennoenrenneans 1 8 29 £all in outlot, shout 485 feet.
.do. - ...do. ‘Wheelbarrows 2 13 45 20
B 57, TR RN S PN 3 PR 1. S wollo. Toolen 2 34 60
Tributarics........ Skancateles lake. |....do ......oeee Cortland Animal oil 1 12 35
Tlouring and grigt........ 2 58 68
ceael0 harice e rianaeaa 6 122 816 jeeeen-..
GUnpowder.sneicincaanendl 1 {iaas 220 18 [-weeven-
R 051, - NORRTPURN B | 10 40 foeannnns
MachingTy.eveeeereenennee 1 19 40 |emaranes
Paper. et vicicntnennnans 2 32 228 |eeanvens
Pearl-barley . 1 14 15 |earenen
Saw..... [:3 101 112 |eeenines
.| Tannery 1 10 12 [eesrnaae
Wood, turned and carved..| 1 6 18 leasane
. 8 463 165 fheasanes
Tributaries ........ Nine-Mile cresk [._., 4 137 8% 10
and Otiseo lake.
) 54 T PR U JPO 5 126 124 10
Onondaga  creek | Onondaga lake.-..|. 7 147 310 85
and tributaries. -
B2 P TS SO . (R PLAPOUL . IS RPN [ JNTPUONRRE 1 115 OO cranonanss ] 78-H 185 La.a..h
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Table of utilized power on the Oswego river and tributaries—Continued.

o AENE A
Btream. ' Tributary to what. State. County. Kind Qf}u‘gé‘lllrgf mauu- "i % gg’ hﬁ Remarks,
2l S | EE | 2R
TN
zl & | & 4
Feet. | H.P. | H P,
Onondngn  creck Onondaga lake.... Wheclwrig'hﬁng .......... 1 13 4 |
and tributaries.
Other teibutarics ... -- . Fertilizers................ 1 28 82
Sph dry tributaries. .| Flouring and giist.. 1 10 18
AW tecimeevnn vericaannns 1 14 20
TRNDELY cevmnnveracnrnennn 1 8§ 16
.| Wheelharrows. covunnen-.. 1 12 15
.| Cayuga.......| Cutlery end edge-tools....; 1 13 10
veei@0 o........! Flouring and grist........ 4 57 80
......... TR 7L 57
Oawego ...c.... Flouring and grist........| 1 9 10
RN [ 3 30 61
P 1. S, 1 1 12

IIL—THE GENESEE RIVER.

This river has its source in Potter county, northern Pennsylvania, 8 or 10 miles south of the New York boundary.
Entering Allegany county of the latter state, it runs northwesterly 32 miles, by general course, but in the town of
Caneadea turns, and pursues a northeasterly direction thence o the mouth, a distance measured in a straight line
of about 63 miles. It empties into lake Ontario 7 miles north of Rochester. Besides passing across Allegany
county, the river forms part of the boundary between the counties of Wyoming and Livingston, and then striles
successively across the latter and Monroe to the lake. By map measurement, the entire length following the bends
is about 135 miles, and the drainage area 2,496 squave miles. In the northern counties the surface is rolling, with
long, easy slopes, except along the streams, which usually lie in deep ravines hemmed in by steep banks. There
is a gradual rise, on the whole, away from the lakes, and in the upper half of the basin the country becomes rough
and is broken by ridges the summits of which attain elevations of from 2,000 to 2,500 feet above tide. Splendid pine
forests once covered this whole section, but have now mostly been cut away., The soil is of good quality and well
suited to the raising of grain. In the extreme upper basin the slopes are too steep for convenient eultivation, bug
stock-raising, wool-growing, and dairying are everywhere successfully carried on, and are probably the leading
industries. The prevailing rocks are sandstones, limestones, and shales, These supply abundance of fine building-
stone, and by their disintegration form a fertile soil. Drift deposits are well distributed over Lhis region, though
they are not very extensive toward its southern limits.

Table showing the fall in the Genesee river.

Digtance | Elevation 1. Fall
above of water- Fall | Distance or mile .
Locality. mouth, map! snrfaco | between | between otween Authority for elevation.
measure- | above mean| points. points. points
ment, sea-lovel. .
Ailes. Feet. Feat, Miles. Feet,
Belviderp crossing of the Now York, Lake 105, 3 1,333 Lovels of New York, Lake Frie, and Western railroad, ()
Erio, and Western raitvoad. } 953 29.4 6.4 §
Portage croasing of the New York, Lake Erie, 65,9 1, 080 Do.
and Western railroad, } 475 16.1 o %
Slack-water above Mount Morris dam . ...... , 8 605 New York state canal profiles give elevation as 602.64 feet
b Aorwis dam 10 - mean low tide ab Ex)lb:my. ==0(04.71 feot -+ mean tide at
67 21.4 3.1 New York,
Avou crossing of the New Yorlk, Lake Erie, 28.4 688 Lovels of Now York, Lake Erie, and Western railroad.
and Western ruilroad, Rochester division. } 28 18.8 L 5{
Slack-water abo o No¢ New York ataje canal profiles give elevation in connectin
wbove fecdor-dam at Rochester . 9.8 510 level of 'Eri(!:f canal .'12507.975%(-@-}— mean low tide a$ Al
263 9.6 () . bany, = 510,045 feet + mean tide at Now York,
Moan surface of ’ 3 Ag gtated at the office of the Chief of Engineers, U. S.
0 0f 1ako Onbario.oeessvenvess s 0.0 27 army, the mean surface from Janoary 1, 1866, to Decem-
ber 31, 1875, 18 240.61 fest above mean tide at New York.

« For elovations on this railroad, thanks are due to Mr. 0. Chanute, chief engineer.
b Descent oconrs largoly in abrupt falls and rapids at Portage and vicinity.

¢ Concentrated in nbrupt falls ut Rochester.

From the New York, Lake Erie, and Western Railroad crossing at Belvidere, near the center of Allegany county,

flown to the crossing by the same company i
is 253 feet, or an average of 6.4 feet per mile. At Portage the river plunges down in three magnificent &aélls.

s line at Portage, a distance of 39.4 miles, the fall in the water-surface

It
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runs at the bottom of a deep gorge, which continues nearly to Mount Morris, and from under the Portage bridge
{o the crest of the old state dam at Mount Morris, 16.1 miles, the fall is 475 feet. Thence down to Rochestep the
river flows through a broad, open, and fertile valley, estimated to average nearly 2 miles in width, and is bordereq
by meadows subjeet to occasional overflow. Tn the vieinity of Mount Morris they ave said to hzwe been submergeq
three times in twenty years. The descent is moderate, and in the 40.2 2 miles from the crest of the Mount, Morrig
dam to the crest of the state dam at Rochester the total fall is only 95 feet, or an average of 2.4 feet per mile. At
tochester the Genesee leaps down successively over three heavy falls, and within the city descends about 260 feet,
Of the 1,086 feet of- fall, therefore, oceurring between Belvidere and the mouth, from 500 to 600 feet iy found
concentr .Ltul in abrupt pitehes at Portage and Rochester, the power at the former point entirely undevelopod while
that at Rochester, though not fully utilized, sustains a very extensive amount of manufacturing.

With the steep slopes which characterize the upper basin, the stream naturally receives prompily the dmnnge
from rainfalls, and in the upper course, at least, rises and falls quickly after heavy storms. In 1865, during ‘g
freshet, drift became lodged against the Brie Ganal aqueduet at Rochester to such an extent as seriously to obstruet
the flow of the stream, which overflowed into the canal and flooded the whole western part of the city. During
the sammer and antumn the volume of the river sinks quite low, and is also liable to be much reduced during an
exceptionally cold period in winter. General I. F. Quinby, of the Rochester university, who for ten or fifeen years
Lhad charge of one or more of the hydraulic races at the city, states the average minimum discharge, as indicated
by weir measurements, at 400 cubic feet per second, equivalent to about 0.16 cubie foot per second per square mils
of drainage area. But, judging from the statements of prominent manufacturers, it appears that the net discharge,
which the general use of weirs renders it possible to approximate to, has at times probably fallen conmdcrably
below 300 cubie feet per second, or below 0.12 cubic foot per second per square mile.

Above all the private dams at Rochester the state has a dam for the purpose of diverting water, through a
feeder 2} miles long, to the Erie canal. 1t is so constructed that, exeept when put to its designed use, it may be
left so m to form but a slight obstruction to the flow of the stream. Previously to the summer of 1878 it was bat
little used, except to assist in filling the canal in spring; but since that time it has regularly been employed to
keep up the supply in the “long? level between Rochester and Lockport. It has thus occasioned quite a heavy
draught on the river, to the extent, as claimed by some manufacturers, of reducing the low flow nearly one-half,
and there is no reason for supposing that the demand will be mueh, if at all, lessened in the future.

In a report by Thomas Ivershed, division engineer, in November, 1878,(a) it was stated that the capacity of
the Rochester feeder was 1,400 cubie feet per minute (23 per second), and that much more wounld be afforded by
properly maintaining the dam so as to force a supply through the feeder. Since the abandonment of the Genesee
Valley canal, at the close of the season of 1878, about 1,200 cubic feet per minute (D) (20 per second) has been
brought from Allen’s creek, a tribntary of the Genesee, some 10 or 11 miles through the old channel of the canal,
to the Trie canal at Rochester. It is fair, therefore, to assume that-during the period of eanal navigation, at least
40 eubic feet per second, and very likely much more than that, is diverted from the river to the Erie canal.

In the basin of Black creek, one of the upper tributaries of the Genesee from the west, the state has two
reservoirs, formerly used for supplying a part of the Genesee Valley canal, but, since that has been given up,
retained for the benefit of the Erie canal, which their waters reach through a part of the Genesee Valley canal, the
natural channels of Black creek and the main river, and the Rochester feeder. Of these, the Oil Creek reservoir
has a water-surface of G05 acres, a mean depth of 20 feet, and a storage eapacity of 527,214,000 cubic feet; the
Rockville reservoir has a water-surface of 72 acres and a storage capacity of 18,223,000 cu blc feet.(o)

The series of remarkable lakes farther eastward, tributary to the Oswego river, is continued westward into the
Genesee basin, though they are there of smaller,size, and includes Honeoye, Canadice, Hemlock, and Conesus lakes.
No special data are at hand to show what facilities these possess for storage, or whether they are controlled by
dams. Their outlets are described as good mill-streams, and probably owe their value largely to these natural
reservoirs. Their areas, as given below, were obtained by planimeter measurement on French’s map of the state:

Principal lakes and reservoirs in the basin of the Genesce river.

Area of | Drainage l
Name. Location, water- |arenathead Name of ountlot.

surface. | of outlet.
8¢, miles. | Sq.miles.

Honeoyo lake...ceeoneceiniienn, Southwestern part of Ontario county..ouvuneeerunuennn ... 2.8 39 | Honeoye outlet.
Canadice 1ake..cvaeccveecvenaan, Town of Canadice, sonthwestern part of Ontario county.... 1.8 16 | Canadice outlet.
Hemlock lake....................| Border batwoen Ontario and Livingston counties........... 4.1 2 | Hemlock outlet.
Conesus lake ........cc..ooo.... Contral part of Livingston connty ... oenes ooeecnnnn.n... 4.8 67 | Conesus ontlet.
Bilver1ake.......aivvvaniinaiian, Mainly in town of Castile, Wyoming county..voveennennne.. 2.0 20 | Silver Loke outlet.
Cuba or Oil Creek reservoir...... Weatern border of Allegany eotnty...ccc.ovueeennnennn.o.. 0.95 |...0..e0nu..| Genesee Valley canal and Black crook.
Rockvillo reservoir ..cvaeeee..., Town of Belfast, Allegany connty.eoveveen e nnnennnnnnnns 011 Do.

o See Annual Report of the Superintendent of Public Works for the year ending September 30, 1878.
I) See Annual Report of the State Engineer and Surveyor for the year ending September 30, 1879, p. 96.
164 ¢ See dunual Report of the State Engineer and Surveyor for the year ending September 30, 1879, p. 99.



- Ira. 7.—-Middle falls of the Genesee river at Portage.
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At Mount Morris there are several mills and shops, and at intervals elsewhere alon g the strean are small mills;
but, notwithstanding the large aggregate fall, the power of the river, outside of Rochester, has been in general but
glightly developed. The .Grenesge does not freez? very thick between Portage and Monnt Morris, on aceount of the
rapid current, and but little hinderance from ice is experienced at the latter point. At Rochester floating ice
occasionally troubles at some of the head-gates, but neither that nor anchor-ice causes much difficulty to the mills,

Drainage areas of the Genesee river and principal tributaries.

Stream and loecality. Dﬁé‘;ge : Stream and loeality. Dz;zrig;ge

Sq. miles. 8. miles,

Genegeo river at Phillipsville.............. 358 Plack creek (town of Belfast) at mouth.... 90
Genesee river ab Portage .cov..veennniiaa.. 498 Canaseraga creek at month..eveecvennnenn. 847
Genegeo river at Mount Morris ..oo..vaeeen 1,004 Conesus ontlet at mouth...oveevemmeneennen 82
Genesee river at Geneseo ccvuee.unnsnean. 1,507 Honeoye ontlet at Honeoye Falls -......... 201
Genesee river at Rochestor state dam ..... 2,468 Honeoye outlot ot mouth..eceueevereenronn. 272
Genesee river at Rochester, center of city.. 2,474 Oatks creek at month ....o..hueen ~eeereaas 215
Genesee river at Mouth.cveoveeniienninan, 2,496 Black creek (town of Chili) at meunth ...... 184

Water-powers—Iixaminations of this river did not extend above Portage, from which point to the head the
census enumerators’ returns show the only use of power to be Ly saw- and grist-mills,. Though the valley widens
outabove the Portage falls and incloses extensive meadows, and is said to continue tolerably open for some distance
above, it is described as being in general throngh Allegany county deep, and bordered by steep hill-sides. The
principal villages along the stream in that eounty are Wellsville, population 2,000, Angelica 700, and Belmont 800.

As we have seen, the average descent in the 39 or 40 miles from Belvidere to Portage is abont 6.4 feet per mile.
Then follows the wonderful series of falls which has before been alladed to. Thesefalls are distant about 65 miles by
river from the mouth, and begin immediately below the crossing of the New York, Lake Erie, and Western railroad.
The only settlemenit-very near at hand is the little village of Portageville; 5 miles to the eastward is Nunda, with
1,000 inhabitants, and 3 or 4 miles to the northward Castile, with nearly the same population as Nunda. The
Genesea Valley canal formerly descended the west bank, erossed over above the Portage falls, and making a detour
to the eastward recrossed at Mount Morris, some 16 miles below. Since the abandonment of the canal its course
has been followed part way by a railroad which, it is said, will be continued along the upper river.

At Portage the Genesce lies at the bottom of a deep and narrow ravine, the rocky sides of which rise, and in
places very precipitously, to heights of from 250 to 400 feet from the water. The Erie railroad, as it crosses on the
famous Portage viaduet, is over 230 feet above the crest of the Upper falls, There are three principal pitches, the
Upper, Middle, and Lower, which occur in the horizontal strata of the Portage group (a) of rocks. The owner of the
property gives the descent as 66 feet at the Upper falls, 110 feet at the Middle, and 90 feet at the Lower. These
figures are probably for the more abrupt portions of the falls, and are somewhat less than the aggregate descents
as given in the following description, which is taken from French’s Qazetteer of New York (1860):

The Upper or Horseshoe falls are about three-fourths of 3 mile below Portageville. The name is derived from the curve in the face
of the cliff over which the water flows. For a shorf distance above the edge of the precipice the water is broken by a succession of
steps in the rock, forming a series of rapids, The height of the fall, including the rapids, is about 70 feet. The Middle falls are about
one-half mile farther down the river. For two or three rods sbove the edge of the cliff the water is broken into rapids, and then in an
unbroken sheet it pours down 110 feet into s chasm below, bounded by perpendicular Jedges. A cave, called the ‘Devil’s Oven”, has
been worn in the rocks under the west bank, near the bottors of the falls. In low water 100 persons can be seated within it; but when
the river is high it is filled with water, and is only accessible by boats. The Lower falls consist of a series of rapids one-half mile in
extent, with an aggregate fall of 150 feet. For about 2 miles below the Middle falls the river pursues a winding and rapid course bhetween
high perpendicular walls; then descends in a succession of steps almost as regular as o staircase, dives under & shelving reck, shoots oub
in a narrow pass not more than 15 feet wide, rnshes down. a nearly perpendicular descent of 20 feet, strikes against the base of high rocks
standing almost directly in its course, whirls back, and, turning ab nearly right angles, falls into a deep poal overhung with shelving
rocks. An isolated mass of rocks, 15 feet in diameter and 100 feet high, known as “Sugar Loaf”, rises from the river-bed at the bend of
the stream and. receives nearly the whole force of the rushing water. It is bordered on one side by the present bed of the stream, and
ou the other by & deep chasm which separates it from the east bank of the river. Within the memory of people now living, the river
flowed over the preeipice on the level of the rock which now forms its west bank, and “Sugar Loaf” was an island. These falls are
acoessible only from the west., The perpendicular bank on the west side of the river at one point is 380 feet high.,

The aggregate of the falls proper may therefore be taken as 266 feet, and, inelnding the rapids, as probably
at least 330 feet, occurring in a distance of from 2 to 2% miles. Opposite the Upper falls both banks are steep and
rocky, but by tunneling say 200 feet on the west side, water could be brought out on to ground having a moderate
slope and succeeded, down to the Middle falls, by a strip of level ground several hundred feet in width. On the
east side of the river is the “canal” railroad, and the slope from the stream continues too steep to admit of
couvenient use of power. Years ago there was a saw-mill at the Middle falls. The power there could easily be
utilized on the west bank, since the level piece of ground already mentioned comes close to the river, and there

a The Portage group comprises: Portage sandstone (upper); Gardean ﬂagstonesv; Coshaqua shales (Jower).
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is then a vertical. drop to the pool below the falls, Mills could be located on the level ground, eit.her close by or
stretehing up and away trom the falls, and power taken by shafts. The Lower fal?s exf.end back in a fissure ay aQ
series of pitches. The right bank is there abrupt. The left or west bz}nk recedes' in a.ta{)le of Sfavern.l acres 15 op
90 feet above the stream; there is then a second table, to which there is a steep rise of 75 or 80 feet from the first,
and heyond is an ascent to high hills. . o

The Portage power is an important one, and could be used to good advantagg in :some.km.ds of manufacturing,
though at present it is wholly undeveloped. It is evident, however, that the I‘O(fatlon for millsis not now convenient
of access, being in a deep valley, far below the level of the railroad. M. Y&Tﬂha.m P. Letchwqrth, whose vesidence
is close at hand, owns the privilege at the Upper, at the Middle, and part of that at the Lower falls.  He states that
he would be extremely unwilling to see the magnificent natural beauties of this locality 1.:uarre<1 by the introduetion
of manufacturing works, but wonld not desire to stand in the way of enterprises of sufficient importance to deserve
being considered public improvements,

Bstimate of power at Portage.

KAINFALL ON BABIN. THEORETICAYL HORER-POWER,
| i | Flow per i | 266 foet, | 3:;0 ;{u:l,
I Drainawe| second, .66 110 | 90 total of \ total of
Stage of river. u‘rmb | average . {vet, an-feet, as- foet, as) abrapt {hreefalls
. " Ye i for the § 1 foot | suned | sumed | snmed | falls, ag ‘ and
Spring. |Summer. | Automm,| Winter. |  Year. 24 hours. | {all, for for for | given by |vapids,as
‘ . Upper | Middle | Lower given In
1 | ialls. | falls. { fallg, ! Trencl's
| } | i [ prope Gazetteer,
_ — T ; -
Inches. | Inches. ! Inches. | Inches, || Tnehes. | Sy miles |Cubicfert. : g '
Low water, ArY Year ccoccvvunrevianaas I 140 16.9 [ 1,050 | 1,750 | 1,430 4,230 3, 230
Lo water, everago Tear...,. . .- .- } 8 0l . 8 7 8% 996 100§ 216 1,430 | 2,380 | 1,040 5,760 10
Available 10 months, average year. ... l 280 3L8| 2,100 | 3,500 | 2800 8 460 i 10, 4%0

From the Porfage falls nearly to Mount Morris the river is described as running in constant heavy vapids, aid
most of the way throngh a gorge from 50 to 150 feet deep. At Mount Morris there is a leaky timber and stone dam,
335 feet long and 16 feet high. It was formerly owned by the state, the Genesee Valley canal crossing in the pool
and being fed from it, but upon the abandonment of the canal the dam came into the hands of the race company.
Water is brought to the mills through a head-race a mile long, 25 or 30 feet wide on the average, and not over 7
feet dueep. It is said to be too small for the demands made upon i, and to be drawn quite low at times. The tail-
race runs some 2 miles and empties into Oanaseraga creek. The highest head obtained at Mount Morris is about
14 feet, hut the average is stated as probably not over 12§ feet. Poweris used by 3 grist- and flonring-mills, having
together 12 sets of rollers and 10 runs of stone; and by a number of small establishments, comprising 2 machine-
shops, 2 planing mwills, & saw-mill, a cider-milly and a plaster-mill. Theé power on the race is nominally divided into
40 cqual sharves, cach share commanding a e¢ertain width of opening from the race. In some years there is abundance
of water thronghout for the wants of the mills, but in others there is a shortage for two or three months, though it
is-thought that this is due in considerable part to the leaky condition of the dam. ’

Hstimate of power at Mount Morris.

RAINFALL ON BABIN. Flow boe Efgfﬁ{,‘“
Stuge of viver — Drainago | o200 T tical h OWer
n Y, ) ) L \ aves. fg%‘}g& Treorotical horse-power. mpwhoals
Spring., | Summer, ' Autumn, | Winter, i Year, hours. in use.
Inehes, | Inches. [ Inches, | Inches. || Imches. | Sq.miles, | Cubicfeet. § 1 footsall, ]2§feet_fall1] 14 feet full.
Laow water, dry Yeul _.oocovereaacaeans ‘L | 150 17.0 210 240 l
Low water, AVerige yuesle cue e ceieeeaacs 8 10 8 7 38% 1,004 { 200 2.7 280 | Wiy o Elbey
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¢ Returns incomplete.

Ifrom Mount Morris to Rochester the course of the stream lies through a flat open eountry and is quite winding.
Ou either side are rich meadows devoted to grazing and to the raising of grain. The banks are usnally Iow, but in
Dlaces rise in hluffs. The bed is composed of clay and gravel with some quicksand. The surface of the water is
now and then broken by ripples, but the fall is slight. At Geneseo there is a 4-run flouring- and grist-mill, nsing
5 teet of fall and 40 horse-power, and at York landing one of 3 runs, with 6 feet of fall and 30 horse-power.

Porwer at Rochester~The first mill at this point is said to have been built in 1788 or 1789. By 1814 two more
mills rad been erected and small quantities of flour began to be exported to the Niagara frontier. The manufacture
of flour steadily increased in importance, new flouring-mills were added, numereus other industries sprang upy and
at the present time there are found here a variety and extent of manufacturing infterests, based upor and in the
main st;ggained by the water-power, which are equaled at few other cities. As nearly as could be aseertained, there
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were, in the fall of 1882, flouring-mills in operation to the number of 17, with 134 sets of rollers, 30 runs of stone,
and a probable aggregate production of at least 3,000 barrels of flour per day.(«) The manufacture of clothing is a
great industry here, thoug:h ’not depende.n't upon water-power. Besides flonr, as mentioned above, the productions
of the various works receiving their motive power from the river include shoes, which are turned out in Iarge
pnmhers, cotton goods, paper; gauges, lanterns and lamps; stationary engines, car-wheels, serews, pins, and a f,"l‘ef'lt
variety of general machinery, machinists’ tools, and articles in wood. ' '

In 1850 Rochester had a population of about 89,000, an increase of nearly 50 per cent. in the preceding ten years.
The location of the city is admirable. Its foundation is solid limestone more or less overlaid by drift. 1t lies on
hoth banks of the Geenesee, and includes about 5 miles of the course of that river. The Erie canal passes directly
frough the city. The river itself is navigable nearly to the Lower falls, 5 miles from the lake, and at the mouth
is the port of Charlotte, a place of about 1,000 inhabitants. The main line of the New York Central and Hudson
River railroad passes through Rochester, and other important roads branch out in various directions.

Trom the pool above the state dam to the mean surface of the lake the descent in the river is 263 feet, nearly
or quite all of which is within the city limits. There arve three principal pitelies, known respectively as the Uppeﬁ
Middle, and Lower Genesee falls, which together embrace an aggregate abrupt fall of 205 feet.(h) Trench’s
Gazetteer says of them: i

The falls cvidentl’y all once formed a single cascade; but the ditferent degrees of hardness of the several rocks over which the viver
flows bave eansed an unequal retrograde movement of the falls, nntil they have assuined their present position.  The surfuce shales have
worn away gradually to a uniform slope, over which the water flows in a series of rapids. At the Uper fulls the strenm falls a distance
of 96 feet over the perpendienlar edge of the Niagara limestone underlaid by shale, Below the Upper falls the viver flows 14 wmile,
through a deep ravine bounded by nearly perpendicnlar sides, to the Middle falls, where it has o deseent of 25 feet, One hundied rods
below it descends 84 feet, over a ledge of Meding sandstone, to the level of lake Ontario,

The principal development of water-power, so far as concerns the number of mills, has been at the Upper
Genesee falls, and at a privilege three-quarters of a mile above. At each of these localities there is a dam across
the river, and on each bank is a hydraulic race conveying water for use in the mills and shops. They are in the
heart of the city, where the ground is closely built upon, and, except perhaps at the Upton privilege, there is but
little opportunity for erecting more works. The water-power interests appear to exist upon a very satisfactory
basis. For the principal races conunissioners are appointed by court, who attend to the proper adjustment of the
weirs over which water is drawn into the mills. The entire privilege upon a race is divided into shares, and each
mill has a width of weir-opening corresponding to the number of these owned, In abumdant water the weirs are
lowered so as to permit an unrestricted flow to the wheels, but in low stages of river they are raised to position,
and adjusted as often as necessary, according to the volume ab disposal, and in such manner that each mill shall
secure its due proportion.

So far as eounld be learned, at all the water-privileges in Rochester, exeept possibly the Upton—where room and
small amounts of power ave rented or leased—practically all the rights to strictly permanent water are owned by
the manufacturers, In many cases the available fall is not entirely developed, and iu some the whole power of
the stream, even with the head in use, is not utilized ; the latter is true at the Lower falls, and the former both
there and at the Upper falls. But, generally speaking, with the présent development it iy not more than nine or
ten months in the year that all the mills and factories on the various races can be ran at full eapacity. For nearly
that length of time, however, there is undonbtedly an important surplus power.

The uppermost dam in the city is that owned by the state and employed to divert water throngh the feeder to
the “long” level of the BErie canal. This dam was not visited, but the fall there is said to be slight—not more than
or 4 feet. ‘ '

A mile and threeqﬁarters below the head of the feeder there is a dam of rubble masonry, which was built in
1850 at a cost of $2,100; it is about 400 feet long, 54 feet high, 4 feet wide at the top, aud has a batter of 3 inches to
the foot. Below the dam the river descends over a suceession of low ledges, and opposite the foot of the rapids
thus formed are the mills. On the east side is “the Johnson & Seymour canal-vace”, which passes under the Erie
Cuanal aquednet and under the wills, having a length of about half a mile. The width is 60 feet ab the head,
decreasing toward the foot. The water-depth is stated to be about 4 feet at the upper end. There were originglly
19 equal rights upon this race, but it was extended and 32 second rights were created. As long as the supply of
water is abundant uo especial restrictions are placed upon its use; but wlhen it becomes sufliciently reduced the
seeond rights are successively shut down, the most recent decds or leases first, and when the flow in the race falls
t0 9,500 cubic feet per minute (500 cubic feet per minute for each of the 19 fivst rights), the second rights are cut off
altogether and the water is equally divided among the first rights. At such times a man examines the head-gates
and the weirs at the mills twice a day and makes the proper adjustments to secure to each mill its share of the
water. The flume-gates range from 1 to 15 feet in width, according to the number of rights owned, These gates
or weirs ave raised from below. Over each is 2 horizontal shaft turned by a hand-wheel. Af either end of this

@ Although the number of mills has somewhat decreased in recent years, the capacity of those remaining is said to have more than
worrespondingly increased, : )
. b The vemaining descent is comprised in rapids and falls over the dams, which are low. 467
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ghaft is a beveled cog-wheel, gearing into another at right angles, fastened upon a screw-shaft which serveé to raige
or lower the weir. The depth of water entering at the head-gates into the race, and the depths on the varioug
weirs at the mills, are read off on a rod resembling an ordinary leveling-rod. The amount of water flowing into the
race having been obtained from tables, and the amount due each mill determined, a weir-book shows readily the
proper corresponding depth to be allowed on any particular weir. The adjustment having been made, the weir i

" secured against tampering by a short chain passed through a pair of adjacent cog-wheels, mentioned above, ang
fastened by a padlock.

The head obtained on this race ranges in general from 16 to 18 feet, and the power may be considered as fully
utilized. During nine months in the year there is surplus water above all demands, but more or less shortage for
the rest of the time. It was stated that the lowest allowance made to first rights had been 200 cubic feet per
‘minute, and that in an ordinary summer season it is 300 cubic feet. Power is used by 6 flouring-mills, having

" altogether 45 sets of rollers, 17 runs of stone, and producing over 900 barrels of four per day; and by 2 large machine.
shops and founderies, o large furniture factory, a brewery, a tannery, a picture~frame molding establishment, »,
morocco-skin factory, a dental- and barber-chair factory, a billiard-table factory, wholesale rectifying works, and
various other shops of small size. The flouring-mills own 16 of the 19 first rights, the other concerns depending
mainly apon second rights.

On the west side of the river iz “the Rochester, Fitzhugh, & Carroll eanal-race”,(a) from a quarter to g
third of a mile in length, and varying in width from 25 to 60 feet. With a full pond it is about 5 feet deep, and
gives o head at the mills of about 17 feet. The power is nominally divided into 76 equal shares, of which 32 ure
owned in connection with a large building and rented to various manufacturers. There being 456 inches width of

. water-way at the head-gates a share is entitled to 6 inches width of weir-opening. The power is all in use, and the
mills are more or less short of water three months in the year. The manufacturing concerns supplied are 3
flouring-mills, 2 printing-offices, and various wood-working shops.

Three-quarters of a mile below the dam last described are the Upper Genesee falls. The river is there 275 or
300 feet wide, and at approximately that distance above the falls is crossed by a low timber dam turning the water
into & race on each bank. On the right hand, or east, the bank below the falls is high, and consists of an almost
vertical rock wall, and the race runs only to the edge of the fall. Iere are Jocated three water-wheels—two 48-inch
Leffel under 26 feet head, and one 35-inch Leffel under 65 feet head. A 6-inch wrought-iron shaft extends 400 feet,
up the bank from the wheel-pit, parallel to the river, and then a double line continues 400 feet farther, From these
main shafts power is transferred throughout extensive buildings to a large number of manufacturing concerns,
usually such, probably, as to require but small or moderate amounts of power in their operations. The transfer of
power was formerly effected here, even in amounts of 200 or 300 horse-power, by cables, but these have been
abandoned. Sheaves ranging in diameter from 10 feet downward were in use, but trouble was experienced from
two principal caunses—owing to the weight of the large cables the packing in the sheaves wore away rapidly, and
the difficnlty was much increased by the freezing of spray to the cables in winter, forming a coating of ice; and
secondly, it was found that when power was suddenly taken off at any of the works the cable was apt to jump,
strike against the flanges of the sheaves, and break the strands. : X

The whole of the privilege on the east side, with the buildings, formerly owned by the Rochester Hydraulic
Company, is now the property of Mr. C. E. Upton. Room and power are rented or leased for short periods, the
usual rental for power being $25 per annum per effective horse-power. There is room for more buildings, and these,
it was stated by the agent in charge of the privilege, Mr, Upton proposes to erect as demand shall arise, and rent
with power. Though the fall is not fully developed, there is said always to be sufficient power, with wheels as ab
present, to run at full capacity all the works that are in operation. In the fall of 1882 the Rochester Electric Light
Cowpany was the largest single user of power, having 175 horse-power and running 175 lights. Power was also
rented to a considerable number of shoe-manufacturers,-at least 9 or 10; to H. J. Howe & Co., scale-manufacturers;
Horton’s Edge Tool Manufacturing Company; Tigler’s auger-works; the Spencer Tire Escape Company; 3 machine-
shops; 2 sash- and blind-factories, and other shops of less note. : ‘

. The rock at the Upper falls is in part soft and crumbly. It is evident that the falls themselves are gradually
receding, and under an old mill at their east end it has been found necessary to build @ supporting wall 65 feet
bigh and ranging from 12 to 20 feet in thickness. On the west side the land adjoining the river is level and well
suited to building, and the race,known as ¢ Brown’srace ”, is carried some distance below the falls, the wheel-pits being
sunk in the rock. The shafts are generally lined with iron tubes, though sometimes with wood, and tail-water 18
discharged to the river through connecting tunnels. At the time this privilége was visited a shaft and tunmnel ha'd
recently been completed for Farley, Ferguson, & Wilson’s flouring-mill. The shaft is lined with iron tubing and1s
40 feet deep; from it a tunnel runs 120 feet to the face of the cliffs. The rock had to be blasted out, and required
the labor of 5 or 6 men for six months. No aceurate information was obtained as to the fall from the erest of the
dam to low-water surface at the foot of all the mills, but it is probably as much as 100 feet. The full available fall 'iB
not in use, however, by more than a very few, if it is by any, of the mills, and the heads employed range 1

-

a “In 1802, Nathanicl Rochester, William Fitzhugh, and Charles H. Carroll, from Maryland, purchased a tract of 300 aores at the
Upper falls, and in 1812 they caused their land to be laid ont for settlement.”—TFrench’s Gazetteer, page 404.
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general from 80 ¢r 90 feet downward., The Steam Gauge & Lantern Company obtains a fall of 80 feet from the
hydraulic race and G0 feet from one of the city sewers. It has 380 horse-power of wheels, and during abundant
water relies upon the race alone, but when the supply from that source falls low it adds the sewer water. As the
demands for the various manufactories and mills increase, the wheel-pits are sunk lower and the full development
of the power is more nearly approached.

There is at the head-gates 49 feet width of water-way, and the whole power on the race is divided into 79
equal rights, each including about 74 inches width of weir-opening. During a plentifal supply of water the weirs
are not used, and the race may be drawn upon freely, but in low stages of river they are put in operation and
properly adjusted by commissioners. In order thatthere may be the same depth of water falling over all the weirs
into the mill-lumes, their absolute elevation gradually decreases toward the foot of the race, while their level,
relatively to the water-surface in the race when all the mills are drawing, is intended to be uniform. For two or .
three months in the year there is a short supply of water, and more or less bargaining of it between the different
mill owners. :
Statistics of manufacturing on  Brown's race”,

Firm or company. XKind of mill or manufacture. Temarks,
TRochester Cotton Mill..oeooniiiianns il Prints cocieiimrirerciaiinineiinen. 231 looma; 10,000 spindles ; 48 feet fall.
Stoum Gauge & Lantern Company .| Gauges, lanterns, 8t¢ .....conueama... Employs 205 men, and has 380 horse-power of wheels,
J. B, Stovens & SOM v scciennrcasacnan Packing-DoXeB ceoevecuecunciuniannnn. Fxt'_gglt 0215'5'1:0 40 hands. This and a furnitore factory receive power from the lantern
Rochester Car Wheel Works .coannoae.- Car-wheels .eouvevevnniniiiinennan. From 35 to 40 hands. Ca‘ﬁncity of works, 120 wheels per day, and in the fall of 1882
were turning out half that number,
Ad Johnsin & CO vovvvreracneeisnarnnan SHOOB +ceetvanavnramicariosiiaaenans Employ about 400 hands, and in busy times turn ont about 1,500 pairs of shoss per day, ~
Rochester Machine Screw Company ..... Machine-BeTEWs vueecrunrecunucnenen 50 handa.
B Whalen & Co vvrmecniannnnmiennsanans Tobaceo fACtOrY cavevrrnniiaiiinnna.- 25 hands.
Willinm Gleason. coeveevrenesecnes .. Machinists' t00l8 .......... ...} 80 hands; ’bout T4 feet fall,
Kolly Lamp Company ... -{ Hoad-lights and lanterns .... ...] About 100 hanas.
Junjus Judson & Son .eeenonn.... .| Steam-governors............. ..-{ From 140 to 150 hands.
Judson Pin Works ..ovenvennnn... .| 75 hands.
Judson Fonndery .eceeavameennas - .
Mach & Co uvvnenens ..| Edge-tools .| 200 hands.
F.P Michel covnerniimneannaaan. .| Machinists' tools .......coaeeoiaiis Albout 30 hands.
Woodbury, Booth, & Pryor .ce.eeeeen.... Boilers and stationary steam-engines.| From 70 to 120 hands; 50 feet fall,
.G Davis & Son.......... venvaneiraenas Flouring. ... coeveeimevencianrianennns 60 feet £a11; 10 sets of rollers; 200 barrols per day.
JoATINAS coere i eiia e renenen P 1 S, 60 feet fall; 12 gots of rollers; 2 rmns of stons; from 225 to 250 barrels per day.
Goorge P MerZ.covceencessecnnrmncancaes Custom-mill ....cveeeaiiiaL. [P 25 feet fall; 3 runs of stone; 7 sets of rollers.
Movely & Motlay ccvvniemeneimcnemvannns Two Aonring-mills.ccvooaeiaiiaaia., 466r;iin g!(is ggtfs oé’ rollers; combined capacity of mills, 500 barrels per day; falls inuse,
. an oot
Stone & Campbell ....ooeeiiimianiaen.. 5 runs of stone; 16-foot overshot wheel, below which ia a turbine under 88 feet fall.
Boardman, 8herman, & Co ...... 10 sets of rollers; 8 runs of stone; 200 barrels per day; 56 feet fall,
TFarley, Forguson, & Wilson 70 feet fall; 2 double sets of rollers. :

Nore.—In addition to the above thera are many other small shops for the manufacture of all kinds of machine and wood work ;' the city water.works also receive
powoer for pumping, .

Between 13 and 13 mile below the Upper falls are the Middle falls, with a natural piteh of 20 or 25 feet, A timber
dam runs across in an irregular line, from 25 to 75 feet up stream from the crest. The entire privilgge, including both
sides of the river, is owned by the Rochester Paper Company, and all power not now employed is reserved for the
company’s use. On the east bank a small batting-mill utilizes not over 25 horse-power. On the west bank a short
race leads to the paper-mill, where American and Leffel turbines with an aggregate of 1,200 horse-power are in use,
ranning under a head of about 30 feet. The company makes news printing-paper, employing 100 hands, and
produces 9 or 10 tons per day. The rag- and straw-pulp, and most of the wood-pulp, are manufactured in the works.
For three or four months in about every year there is some scarcity of water, but it is thought that the supply
would be sufficient were it not for the demands made at the feeder-dam for the Erie canal, '

A guarter of a mile, more or less, below the Middle falls are the Lower falls, where the river suddenly plunges
down nearly 90 feet. A low dam extending across at the top raises the available head for power to abont 94 feet.
Below the falls are rapids for a short distance, and then the river becomes smooth. Itliesin a deep gorge, the
rocky sides of which rise precipitously, on the west probably 30 and on the east at least 75 feet higher than the
top of the falls. "The rock strata in the banks are horizontal, and are composed of sandstone overlaid by blue
limestone. ' A ’

On the east side of the river all the power is owned by the Hydraulic Motor Company. Water is to be carried
in a flume a short distance to a vertical tower which rests on a narrow shelf between the river and the side of the
gorge. This tower contains two tubes designed for compressing air, which is to be conveyed in an iron pipe to the
top of the neighboring bank. Theintention is to supply this form’ of motive power to the street-cars of Rochester,
but the enterprise advances very slowly. * '

On the west bank it is claimed that all the power is owned by the Hydraulic Motor Company, except 1,265

horse-power which 7 leased to the Brush Bleetric Light Company with privilege of sale. From this end gf the
46¢
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dam water passes through a timber bulkhead and a race cut in a projecting flat surface of rock for about 100 feet,
to a wheel-bouse, and power is thence transferred by cable to the top of the adjoining bluff. A 165 horse. -DOWop
wheel was in use in November, 1882, under a head of 34 feet, the power being partly employed by the Brush company
in generating electricity. A bmldmg at the top of the bank was being occupied temporarily, but a new struetuye
for the main works was being erected close to the river. It was stated that the company designed to expend 80me
$45,000 here, and wonld extend its system of lighting over the whole city. A grist-mill and a small carpenter.
and planing-shop are also supplied trom the Brush company’s building, the latter by a shaft and the former by
long cable.

The banks are so steep and rocky as to im‘bld long open races at this privilege, and therefore either the power
must be distriluted from one or two points near the falls, or water must be conveyed through tunnels, which would
be practicable, though expensive. It was stated that new manufacturing enterprises could probably obtain powey
on the west bank, and there is some 10 acres of level ground adjacent which is finely suited to building. For mogt
of the year there must evidently be a very great surplus power here; but without knowing definitely how much is
likely to be required for the wants of the Brush and Hydraulic "\Iotor companies it is of course impossible to
estimate the amount of strictly permanent power remaining available for general manufacturing.

The New York Central and IHudson River railroad crosses the Gevesee river immediately above the Upper
falls, and between their crest and the dam which diverts water into the Brown and Upton races. According to
the railroad levels the bed of the river beneath the bridge is 477 feet above ocean-level. The mean surface of
lake Ountario being 247 teet above the same plane of reference, the fall from the top of the Upper falls to the lake

5 230 feet. If we assume of this, 96 feet for the Upper falls below the bridge, 30 feet as the total descent at the
Mlddle falls, and 94 feet at the Lower falls, then 226 feet is thus accounted for, leaving not over 10 feet to be made
up by rapids and the gradnal slope of the stream.

Estimate of 1)010/*;' wt Rochester.

P - Tota)
; i Netflowg - ! | | | | effect-
; | It . -~ per { 100 feet | a0 p0p ;263 feet | ive
Stage of river ! | “ Drainage. second, 17 feet fall, fall aa | 9% fuet | 24lfect | full, | horse-
~tage ol river. ! i ! aren. | average | o | ], qssumul simad | f8lL DL, total) assumed | power
t . I~ r g o l!, ! fortho 24 fall, | assumed ; for privi- at assumed | of four | as total of
° & g1 3 . Tours, (@) * for UImcr Jego ut Mi.(] e &b Lower }mvi- within | wheels
Lg £ 88| 8 | jprivilege P fals. falls. oges. | city lim. | in nse.
2 2 4 2 ] B i‘ & i falls. . ita.
- SERDUNSY R ;__.. e ; —
| |
Lo} In, | Ine | Tao | Ta. §8g.aniles. 1 Cu. feet,
Low wuter, dry yonr .....coovnvnun. I | } f 300 4.1 580 3,410 1 1,020 3,210 8,220 8,870)
Low water, average yeat. . cccv.oon. : | ] 350 30,8 G80 3,980 [ 1,190 3, 740 9,640 1 10,470
Available 10 months, averago year { i i (1111} 68.2 1, 160 6,820 | 2,080 6,410 16,440 | 17,940
Available 9 months, average year.. { 8 ‘ ) 9 7 i 333 2,474, { 830 94,3 1, 000 0,430 | 2,830 1 8,860 ) 22,720 ) 24,800 ;) 0,424
Avxailalile 8 months, average yoar.. . B I 1,100 § 125.0 2,120 12,500 ; 8,750 11,760 30,120 ¢ 32,880
1} i
Availalle T months, average year.. l | l g 1,570 | 178.4 3, 030 17,840 | 5,350 16, 770 42,990 | 46,020
Available 6 mouths, average year..|) l | b ; 2,060 §F 234.0 3, 980 23,400 | 7,020 22, 000 56,400 | 61,540

@ Although certaln statements made to the author indicate that the discherge at Rochester has been known to fall even lower {han the lowest figures hera
assumed, yet such occurgences appear to have been so exceptional and of 8o short duration that they are here neglected.

Table of utilized power on the Genesee river and tributaries.
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F1a. 9.—Lower falls in the Genesee river at Rochester.
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Table of utiliz

ed power on the Genesee river and trilutarics—Continned,

; -
| J
Stream. Tributary to what. State. County. I . Kind of will or manufacrure §
i .
| »
I
e e R PN [ - }. ’,
: S
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Canaseraga creek and tributaries ..
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Conesus outlet and tributaries.....|.
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Honeoya ereck and tributaries.....}.
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.-.| Hardware

.} Looking-glass and picture frames. ......
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.1 Sashes, doors, and blinds .
.| Scales and balances.....
.| Steam-gauges and lanterns .
1 Silverwire.coeescenn

! Billiard tables .

Brewery
Carpentering

‘nr-wheels ..
Chairs .......
Cigar-boxes..
Cotton ..-....

Fire-escapes ...
Tire-proof safes, doora, and vanlts
B[ VI )
Flouring and prist .
Furnitare

Tron castings ..

Iron fOTEIIES vevnnmmnisrsvmncessnnannns
Ivory and boue Work cevaecvnerrennncees
Lasts oeneennan [N eweranraans

Printing and publishing .....eoavvaaaa..
Professional and scientific instruments.
Rectifying works

Soap and candles ...
Steam-fitiing and heating apparatus....
Tobaceco factory

Trunks and valiges .
Watch and clock repairing .
Wooden packing-boxeg.......
“Wood, turned and carved. ..
“Women's clothing
Flouring and grist.

TFlouring and grist ...
Pumps..oeean.n Cevminaeas
Sashes, doors, and blinds.

SAW weenrervnamcenronnns PR
o] WOOdeD WAL evriermennceranoannnncnns
| Flouring and grist........coeeeens reenas
| BAW 4 ammemernrmsmcnranenamsarrann werae

.; Flouring and grist.....ocemeicanmercnvas

BRW waeeinian e e
Agricultural implements, 8t¢...-cccuae
Fertilizers .
} Flouring and grist covearcnveerreeaeean
| Sashes, doors, and BHRAR .euvsvneniosnas

|
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Rochester—total fall at four privileges, 241 feet, af which perhaps 170 or 180 fevt ik actually utilized.
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Table of utilized power on the Genesee river and tributaries—Continued.

; nd 5] .
| s E 8 ¢
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| N } Sy ] “T ]
Stream, { Tributary to what. State, . Couaty. Kind of mill or manufacture, ; = § 3 ag
‘ 2 = | EE | AR
. Al B | HE |4
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Y T PP 1 11 2 |........
Carriage and wagon materials .......... 1 14 Mo
Flouring and gris..coooonieaiieniianaan 6 102 A ...
.| Machinery............ B R LT 1 12§ 12 .
BT U 1|16 20 m
SIAW weueneeaeaaaeana e nananraans 5 584 | 173
COOPOTAZD +vuvnrvraaensnnnnssansnmmranas 1 12 20
Flouring and grist........... i} 78 154
Machinery. 1 8 N
R PPN F N 2 25 46 |........
.| Waood, turned and carved 1 4 12 ...
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ceendo oo | Woolen . cae e e 1 8 18 ..
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Lingeed ofl. ceeeceriieiriiniceianiineens 1 7 b
b 1T SO S | 28 60 {.ove....
Sashes, doors, ond blinds ...ouo.een ool 1 ki s B I
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PN : SRS PR 22117 i weeseanee 1 20 55 75
-..do . TR [N 12 185 411
wo.do . Agriou]tuml implements................ 3 38 123
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..do . Tlax, dressed ..oovvvnnveniimiieiciianaas 2 29 33
...do. Flouring and grist. ... coenevenananianaa. 11 | -186 349
..o . Laumber, planed .oo.ioaerniviinnioancnns 1 leoeennns 10
N £ RO AP Sushes, doors, and blinds ... cveecnv... 1 18 15
...do Saw ....... et s ,o| I 121 - R
-. do TWOOHEBN WAPD < voviiineciaecvicaness 1 10 53
...do. R0 T RN 2 29 47
o 2 34 8¢
[P T 1 20 20 .
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Table of utilized power on sundry streams flowing into lake Ontario.
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Sashes, doors, and blinds 1 9 15 Jeeneee -
BAW cerecieam it ranraeas 21| 244 443 Joocre-ne
Tannery...... 1 6 2 2
‘Wooden bandles 1 14 10 Faeerrens
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Table of wtilized power on sundry streams flowing into leke Ontario—Continued.

4% (£ | ¢
= ] = I
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e 3 |38 | £8
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.| Flouring and grist.c.cveevciininsnennnn. - 6 57
A Furniture. oo ceveei e 1 5
' ) Machinery...ovveemiomciirciisinsananens 1 10
PAPET. e rcvveematnvaranaans 2 224
Sashes, doors, and blinds ... cas 3 20
T PR 19 178%
TANDOTIOS +ecvvvrenrerradvennsnasansnas 3 23
Wheelwrighting . .c.ivovacciineaniann. 1 5
... Wooden packing-boxes .cceeresinnrernen 1 12
of-~~-80 ... eee] WoO0len «osniciiei it aae 1 15
.| Lewis... 5 52
Monroe . 1 18 bt N DU
ves . 8 5%
Do... Y [, R 50 veviennen . 2 164
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........... Carpentering ...o.cveavevunninacineanns| 1 7
Flouring and grist ..vee veeecevcnrocean 8] 18
.| Machinery....... . 2 32
.| Paper.... . 1 21
- SaW . ceiieeaiaas . 7 110}
Flouring and grist....cceenvmeaeiian, 1 21
B U R SR 1 15
BAW ceeineiirria i eriaes banaan 2 22
Agricultural implements ... .ccvemeeann 1 7
Flouring and grist.....--- 4 62
BAW caiiciiacrrreiraraean 8 37
Agricultaral implements . 1 12
Butter and cheess ........ e 1 3
.| Flouring and grist.......... . 9| 130
Sashes, doors, and blinds.-cver onennnnn. 1 22
BAW 1 vcirmrcacmaacaniasionretas nunaoy 1 4y
Agricaltural implements ............... 1 9
Carpentering . .....ovveereveiisereeaean, 1 12
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Iron castings and finishings ... 401 8
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Machinery..ovvoviermeranmncensorasnns o1 8
Sashes, doors, and blinds......cveean.an. 3 28 56 |eeevenne
BOAW + e eviiarnn s vomaneneaes cmainaas 424 438} 937 10
TANnery - eeeveerenn 1 10 18 15
‘Wheelwrighting. . 1 9 -3 T, ,e
Woolen.cieeereuean 2 124 ;7 3] PO
Flouring and grist. 4 52 135 |oennenns
BAW oiiiiinens 8 82 235 30
Flax, dressed..... eeasacermaacasanans 1 1] i
.| Flouring and grist.........c...ocooiilln 12 185 400 180
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B OO S § § 1343 200 15
Flouring and grist... 10 174 520 20
518 . 4 50
Flouring and grist........... 8 181
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Flouring and grist....cooovricacnaninns 1 104
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Summary of utilized power on stream

8 tributary to

[ SIS

'S

Stream,

FLOURING- AXD GRIST-MILLS.

SAW-MILLE.

PAPER-MILLS, (a)

ized.
power.

Number of mills,
Water-power util-

Number of mills.

|
%
;
|

ized.
Auxiliary steam-
power.
ized.
power.

Water-power util-
‘Water-powerntil-

Black river and tributaries...

Oswogo river and tributaries ...
(Grenesee river and tributacies. ... .
SUNALY OLLEL BETCAMS - vvmre vecronnoeeemaananramnaeameoaeanes

LT £ N

o Auxilinry steam-

. P.
a5 2,235 65
238 * 12, 500 814
126 5,607 235
97 4,065 268

t Auxiliary steam- |

!

H. P.
2,787 {eevunnnnnen. 11 4,707
§, 906 206 26 92,047
1,950 4 4 1,305
3,502 831 i 410

[

N
o
5
&

516 25, 157 1,382

14, 095 630 47 8, 5\58

@ Including two.or three pulp-mills.

Notk.—The class of “ metal-working establishments” includes works for the manufacture of agrieulbural’implements, architectural and orngmental {ronwork,
iran forgings; sewing-machines and materials, pumps, vacunm-brakes, and general machinery; lamps and reflectors, necdles and ping, professional and scientific

The clags of ** wond-working establishments” includes planing- and shingle-mills; carpentering, cooperage, wheelwrighting, and wood-turning and carving
looking-glass and picture frames, models and patterns, organs, packing-béxes, piano materials, saghes, doors, and Dblinds; waghing-machines and clothes-wringers,

The class of ' sundry other establishments' includes 1 carpet factory, 4 cotton factories, 5 hosiery-millg, 1 silk-mill, 2 olectrie-lighting works, 1 dry.dock, 3
grain-elevators, printing and publishing works, tanneries, 1 stone-quarry ; and concerns engaged in the manufacture of animal oil, blacking, boots and shoes and
whetstones, ivory and bone work, lime, malt, morocco; pickles, preserves and sances; soap and candles, stareh, sporting goods, table-mats, trunks and valises, and
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lake Ontario (not including the Niagara viver),

o METAL-WORKING BSTABLISH- WOOD-WORKING BSTABLISH- BUNDRY OTHER ESTABLISI-
WOOLEN-MILLS. (B) MENTS. MENTS. MENTS. STABLISH: TOTAL.
X . ! . | B . . ] . i . | .
| ’ ] = ] et i = ] = s = ; o
21 B g g1 % | § g | % g 40 % | £ & | &
2| & 5, E 5 | #y, A 5 %, 5 E | g B | 5. | Eg
g, & P B 5] oy Bl g et B o) b : | g
o b rd 4 & 5% B S g . ] grd o - 1> S A
) 69 B & B8 13 B 2.8 43 P 2% | ok P 22 | =33
f o] 49 2 e 58 3] L g2 g B Z< - =3 't BE
g g o A = 5 g~ 2 5 & & 2 z g5 R COEA
sl 2 8 B | F el E el g e E g
' - CR P
il E ] = E 4 2 B -4 & Bl 4 7
P HP . P. ‘ H.P. H P oP AP | &I i me | mP
4 42 leeeeenocenns 14 879 30 41 1,290 R 26 1,180 | 933 212 | 13,020 | 48 | 2
' ; 572 64 2,601 1,155 80 1,041 318 70 3,821 | 812 743 31,488 | 4,168 |2
23 2,492 {
180 levmennennnas 50 2,088 |aceneranans i 50 1,125 156 8 1,548 8 249 11, 808 598 13
‘ 06 13 406 18 24 330 10 ] 1 | 27 w2 10,509 738 | 4
s T —je .
28 2,730 572 150 % 8, 064 1,203 § 195 4,695 53 § 144 i 6,666 | 1,085 1,601 { 67, 074 ‘ 5, 814

.+ b Including & worsted-mill, & hosiery-mill, and a knit-underwear wmill,

poilers and steam-engines, car-wheels, cutlery and edge-tools, files, and generul hardware; fire-proof safes, dowrs, and vaults; iron eastings and finishings, and
instruments, scales and balances, silver-ware, steam-fitting and heating apparatus, surgical appliances, tin-, copper-, and sheot-iron ware. o

shops; and works for the manufacture of axles, Dbilliavd-tables, carriages and wagons and materinls, chairs, cigar-boxes, coffing and burial-cases, furniture, lasts,
wheelbarrows, window-}linds and shades, wooden handles, and wooden ware, .
pumping-works for water-supply, breweries, distilleries ; millwrighting, flax-dressing, wool-carding, watch. and clock-repairing, and file shops; rectifying works,
cat-stock; bread, crackers, efc.; bubter and cheese, cement, fortilizers, plaster, chewing- and smoking-tobacco and snuff, fiux, fire-escapes, gunpowder, hones and. )
women's clothing. .
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WATER-POWER OF THE NEW YORK STATE CANALS.

Although the Champlain cz@mal was completed as far back as 1823, the Brie in 1825, and the more important
of the other New York canals within the succeeding cight years, there were, at the period of their construction,
numerous mills seattered through the state which were run by water-power, some of them oceupying privileges on
streams that were more or less interfered with for feeding the canals and that had their flow diverted to the injury of
the mills.  Where such diversions were made the owners of the privileges were permitted, under certain conditions,
to draw off surplus water from the canals or at the feeder-dams, as the case might be. If the powers at the dams
were not thus taken np, then the state sold or leased the rights of the surplus waters to the highest bidders. In
this way it has come about that at many of the feeder-dums, and at some points on the lines of the eanals, powers
are in use that are dependent on the state improvements. Equitable as the granting of these rights may have
been originally, the rentals received now appear very small in comparison with the value of the privileges; there
is a pataral tendenecy to disregard the rights of the state and to draw down the levels, and, so far as coneerns the
working of the canals, the withdrawals for hydraulic power can nog be regarded as other than prejudicial, though
perhaps not greatly so. As late as 1880, at least, the relative rights of the state and of individnals regarding these
privileges were an unsettled and disputed question, and the policy observed by the former was not to lease or in
any other way dispose of more water, "'

According to a report made in March, 1871, by the auditor of the New York canal department, there were in
force at that time 18 water-leases, yielding to the state a total annual rental of about #3,400. Of this amount, $200
was derived from the surplns water at the head of the locks at Lockport; $210 from the surplus at the Glens Falls
feeder-dam ; $550 from the surplus at the Troy and Lansingburg dam on the Hudson river, and between $1,500
and $1,600 from surplus waters leased at Black Rock, at the.western terminus of the Erie canal.

POWER AT LOCKPORT.

In the 81 miles from the Buffalo terminus to Lockport the Erie canal is without lift-locks, and the only change
in level is that dume to a very small slope in the water-surface, and amounting to but 0.8 of a foot in the whole
distance. At Loeckport there is a sndden descent in a flight of five eombined double locks, with a total fall of
between 57 and 58 feet, and a second long level stcceeds for 62 miles to Rochester, in whieh the additional fall is
only 3.2 feet.(a) At Black Rock, 4 miles to the north of Buffalo, an abundant supply of water is received from the
Niagara'river. This is indeed the wain dependence as far east as thie Montezama level, 140 or 150 miles from the
western terminus. The prevalence of a strong east wind, hiowever, is liable to interfere at-times with the delivery
of water at so great a distance, and the same difficulty, to a much more serions and lasting extent, is caused by the
heavy growth of eel-grass in the canal in summer, and at such times additional feeders along its course have to he
more or less velied upon. The quantity of water necessary to meet the demands of this long streteh of canal must
evidently be large, and is stated by Mr. Olmstead, ¢ivil engineer, of Lockport, to he from 30,000 to 36,000 cubic feet
per minute, or from 500 to 600 cubic feet per second.

The flight of locks at Lockport lies in a deep and narrow ravine which opens out eonsiderably below, and which
was once the valley of a small “ wet-weather” ereek, The rock strata forming the sides of the ravine are composed
of limestone for from 12 to 18 feet down from the surface, below whieh depth there is for a long distance a hard
blue shale. The combined demands of the hydraulic races and of lockage do not at all times equal the volame
flowing in the eanal, and in order to pass the surplus the state has a waste-way running down beside the locks and
emptying into the Jower level, Some distance beyond, in the lower part of the eity, a considerable discharge of
surplus water passes from the canal over a weir into Bighteen-Mile creek, and on its way through that stream to
lake Ontario furnishes power to a number of mills. '

« The various figures for the changes in level of tho water-surfacs of the canal are drawn from o profile of the western division

aeeompanying the dnnual Report of the Superinlendent of Public Works for the yvear ending September 30, 1881. ot
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Trom the level above the locks two hydraulic races open out, one on each side. That on the south follows
along the steep side of the ravine into which it is cut, being supported in part on the outer side by wall ang
embankment. This race has a water-depth of 6 feet, and, where the topography a'nd material passed through '
admit, side-slopes of 1 to 1 and a width at bottom of 12 feet. It is perhaps half a mile in length, and tolerably
uniform in size, except as it contracts to pass through an arched opening under a road-way. On the line of the rage
ave supplied six flouring-mills, having in the aggregate 13 runs of stone, 65 sets of rollers, and a capacity of 1,200
or 1,300 barrels of flour per day. Still another large flouring-mill draws independently from the Erie canal, Poyep
is also furnished o the works of the Pound Manufacturing Company, employing 50 men and turning out stationary
and marine engines, derricks, dredges, etc. The Penfield Block Company has a large establishment in which jt
makes tackle and hoisting-blocks, sheaves, trucks, and barrows, giving employment to over 50 hands. Trevor &
Co. have 40 hands at work in the manufacture of shingle, heading, stave, and wood-pulp machinery, Small powers
are also used for a mumber of printing-presses and goods-elevators, a grain-elevator, two bakeries, two machine-shops,
and in a variety of other shops of moderate size, including in their productions faucets, agricultural implements,
shirts, patterns, oil, and sashes and blinds. :

On the north gide & main tunnel, 8 by 12 feet in size, extends from 350 to 400 feet to the works of the Holly
Manufacturing Company, manufacturer of water-works machinery, and employing 300 hands. A short intersecting
or branch tunnel supplies the Richmond Manufacturing Company, employing 45 hands on flouring-mill machinery,
Besides the more direct use of power from turbines, wire cables are quite commonly availed of at Lockport for
transmitting power. This mode of transmission is here limited to rather small powers, probably not exceeding 20
or 30 horse-power in any one case. The longest interval overcome by cable is in the neighborhood of 1,500 feet.
From the Pound Manufacturing Company’s works, which are located on the south slope of the ravine, seven
cables run up to the top of the slope and transfer power to a number of printing and small manufacturing shops.
"Che cables are three-eighths of an inch in diameter, and the largest sheave used is 6 feet in diameter. Cables have
been run here for periods ranging from two to seven years without wearing out. They are thoroughly coated
every week with tar, and the sheaves are packed with tarred rope. _ :

Lockport is a city of 13,600 inhabitants, lying northeasterly from Buffalo, and distant from that city 26 miles by
the New York Central and Hudson River railroad. The water-power here deseribed is mainly controlled by the
Lockport Hydraulic Company, which hought out the rights of the old lessees. Flour has always been a leading
production at this point, but with the growth of the city other branches of manufacturing have also come into
prominence. The Hydraulic company owns unoccupied land along its races, but looks for profit chiefly in the disposal
of power, and is willing to sell land to manufacturers at very low rates. A perpetual lease is given of the power,
and the lessee has the privilege of making the title ahsolute at any time by paying a prinecipal sum which at 7 per
cent, interest would yield the amount of the annual rental. In case of a deficiency in the supply of water, the right
of any owner or lesses to its use is subject to all rights cqnveyed by prior grants or leases. Water is leased in so-called
“runs”, which are assumed equivalent to 12 effective horse-power each, the number of cubic feet being adjusted to
the fall to be employed 8o as to produce that equivalence. The manner of this adjustment and the condition nnder
which water shall be drawn are thus expressed in the leases:

And the parties of the first and second part, respectively, for themselves and their successors, executors, administrators, and assigns,
grant, covenant, and agree, each to and with the other party, —— executors, administrators, successors, heirs, or assigns, as follows: The
term “ twelve horse-power”, as used herein, is defined, and shall be construed, to mean a water-power equivalent to the power given by
the discharge and use of —— cnbic fest of water in each second when the fall or difference in elevation hetween the surface water levels
of the said —— and the lower or Genesee level of the Erie canal, from and into which the water is to be drawn and’ discharged, shall
be ——feat; and as the fall may sometimes vary from ice, change of levels, or other causes, the quantity of water drawn under this grant
shall be increased or diminished as the fall with which it can be used as aforesaid is diminished er increased ; aund to avoid uncertainty

the following table is agreed npon as etating correetly the number of cubio feet of water per second necessary to give one “ fwelve horse-
power” as aforesaid, with each different and respective fall therein given:

Tabls giving the number of cubio fest of water per second which is equivalent to “ fuelve horse-power?, on different falls, allowing 25 per cent. for
waste and friction.(a) i :

‘ Cubio feet per second.
P T £ O Mr e cuamnnesuatsennenesanman ceemamsaesman 6,760
P58 (=TI < 1 O eeesannean ennannn hvess mmmnen s mn 6. 432
b T 1 T vesennvansanana. 0,184
B7 £e0b FALL .o oo et et e et e e eneee et e e s eae am e e e e ne v ane ammmne e mnn 5,955
P T 411 O Chmmm e iiceedessacscaneni nannesaneseunnn 5. 544
AU (<l U 5. 360

ete., efe.

- The water is to be drawn through a water-tight trunk or pipe, snd such trunk or pipe and the water-wheels, apertures, and other
apparatus for drawing the water shall be constructed of sufficient capacity and proper form to enable the grantee to use more or less
water, according to the variations of fall as aforesaid.

450 & According to the table, the allowance for waste and friction appears to be about 35 rather than 25 per cent. ’
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Assuming thefigures previously given—from 500 to 600 cubic feet per second—as the full supply passing through
the Erie canal, and allowing 100 cubic feet per second to the possible demands of lockage, there remains say from
400 to 500 cubic feet per second available for power. With a fall of 57 feet the resulting power will be as shown
in the following table:

. Listimate of power at Lockport.

! . - i ' i

| ‘ i . .

i ST _ - Correspond- ~ Correspond- Number of ' Number | Effuctive
Assumod | Assumed | L;’;‘}?ﬁg{"‘_‘l ing effective inguumlberof rund own&:ﬂ Loy Tiuns horse-power
volume of | RN | retionl home. | Dotse-power, | “twelve | N4ePend- 0 upeeq | Tomaining | (@t 65 per

water, | . re ;?;“w:f‘:“"“' atf5percent, horse-power " ““fllga"l{.gy‘ v . ““1 : cent.) remain-
: T, efficiency. | . uli N digposed of. ing not
| i ¥ } ring company, | Uompany. disposed of.

Ou.fectper sec. Feet,

b
I
11,30 1 7.88

100 1 E 0.01

100 l ! 647, 52 AMB | et

400 57 | 2, 590, 00 1,08.00 | 140+

500 J j 3,288.00 | 2,10400 | 175+
! |

a December 1, 1882,

Note.—By census enumerators’ returns the total rated capacity of wheels in place in 1880 was upward of 1,400 effective horse-power; but these wheels are
doubtless rated at a considerably higher efficiency than 65 per cent.

It appears, therefore, that with a full stage of water, supposing an average efficiency of 65 per cent. to be
attained in its use, the entire privilege is equivalent to from 1,680 to 2,100 effective horse-power, or, at 12 horse-
power to the run, to from 140 to 175 rung. Buot 24 of these runs are owned by individnals who bought hefore the
Hydranlic company, and who are consequently independentof it. On thie 1st of December, 1882, 45 runs in addition
had been rented by the company to manutacturers, leaving, according to this estimate, from 70 to something over
100 runs, or say from 850 to 1,250 or 1,300 effective horse-power still available.

The rental charged by the company ranges from $150 to €200 per annum per run, or from $12 50 to §16 67
per effective horse-power. The amount of water used by consumers is judged mainly by the wheel-ratings, with
occasional measnrements in tail-races. It is not probable that the actnal surplus of water unemployed would
supply the 850 to 1,250 borse-power which has been estimated above, although, of course, by a strict system of
meagurements it could be appropriated for that purpose. Asitis, many of the wheels in use are extremely wasteful,
and doubtless draw much more water than they areentitled to. It is said that a decree of court bas directed the
use of fixed weirs, over which water should be drawn into the various flumes, but they are not generally, if at all,
used. In one instance, it was found that, restricting a certain miller by means of a weir, in the specified manner,
to the amount of water which was properly his due, he was not able even to start his wheels, It is thought that
4 system of fixed weirs would not work satisfactorily here, on this account: At Black Rock, where the rie canal
is fed from the Niagara river, the millers employing water-power are in the habit of partially closing the gates into
the canal during winter, it being claimed that their own power is thereby slightly benefited; the level at Lockport
is thus lowered, even to the extent of 2 or 3 feet, and little or no water would pass over fixed weirs properly adjusted
to a full stage.

Although the flow in the canal is quite uniformly maintained in sumuner, it is during the rest of the year at
times much reduced and even stopped. The trouble due to the action of the millers at Black Rock sometimes
continues all winter. Again, for from two to four weeks every spring the state has the water entirely drawn out
from the canal to admit of inspection and repairs. The Lockport factories are then dependent upon steam-power,
while the flouring- mills shut down altogether. Tor the greater part of the year, however, the hydraulic power at
this point is steady and reliable, und is capable of supporting much more manufacturing than at present. Very
slight hinderance is experienced from anchor-ice, At times in winter, when the south race becomes drawn down,
ice freezes to the bottom and impedes the flow of water; but as soon as the level rises again the enrrent carries
along this ice and it is shot out of the race at certain points. At the lower end of the race the experiment has
been tried of covering it with planking, which has proved quite successfal in guarding against the formation of thick
ice. The race on the north side of the ravine, being inclosed in a tunnel, is protected and free from all ice,

1012 w P—vor 16——31 481
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Table of utilized power on the New York state canals.(a)

[From returns by census enumerators.]

f i 3 & ] =
‘ ] ] 2 oA
NCIR NP
; ; R 53 108
Canal, County. Kind of mill or manufactore. 5l = gg 4
AN 1
1ERE
a|l o= & «
. Feet. | H.P. |H P
Niagnru: .............................. Agrieultural implements . ..ocveeniiiirieni s, 1 =
veeellO e ..| Blocks, sheaves, 6to......... 1|12
.80 .. L) Cotton-batting. ... .cociviiiis i o -1 :;.
[N U\ IO .| Pruits and vegetables, canned and prepared ......... 1 %
PP 1. RN . ..| Flouring and grist........ocveeuiiiiann il 713
S Go0d8-E1aVALOTR. teuneeven e rae e vnaes o] &,
TR 1 Grain-elevator ..ooonrooeoi e 1 E@ 1,421 250
J T ST Tron castings and finishings .o o...ovoeerriinninenans 1|3 B
veellO veeeiiceiieiceieens i iaeannn- -2} Leather, tanned and curried 8
RN (RO RIPPUIPRPUUIPPRRPIN .1 £:1121 511 1c) .- RS ) .,!:
[ U SRR Printing-presses operated ..oco..oieoiiiinnaiana e
PR 1 . F21713 o 'g
. B T Woolen - o.ooiiie e A
.| Monroe....... Furniture. ...ccoevvianenniiiennnnna. 14 58 12
[ ERK: 7, R ceveens| Baw...... S P .. 4 68 |.uenns
.| Oneida.......- e T - 8 80 feun....
.| Onondaga Flouring and grist .. .oveiiacaireni e .- 26 200 |........
2 Onedda.. ..., e Saghes, doors, an@ blinds ...ocoivviiiiiianos .. 10 24 15
BAW, ceee el s RN 274 95 |.on....
Bkt e arena e rrnennaeree e ananas e s aannns 27 7% 90
TATAWAT® +vncnnvrnemanmannnnteasenrrrnaeeenas sanens 1| 10% 80 80
Brooms and Drushies ..coc.ceeeneivairnienetaceaneas, 1 1 08 [ieciunan
2 13 1 o 1 20 90 |........
T T R 1 8 45 30
Saw 2 32 19 lieernens
.............................. do 2 26 68 [........

@ Powers at feeder-dams are classed with {he rivers on which the dams are located.
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