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THE WEST BRANCH OF THE SUSQUEHANNA RIVER.

This noble tributary has its sources in the mountainsg of Cambria county, at an elevation probably not legy than
that of the sonrces of the North branch, for the divide between its waters and those of the Allegheny Heg a 4
height of 2,000 feet or more above the sea, Flowing first in a northerly direction, and reeeiving some tribumrie;
from Indiana county on the west, the stream enters Clearfield county, and gradually bending to the right it ﬁow;:.
northeast between Center and Clinton céunties, and then ecast through Clinton into Tycoming, where it bends
suddenly to the right again, and flows nearly south between Union and Northumberland to join the Novth branch
at the town of _Nortbumberland. Tts total drainage area measures ;quut 6,466 square miles, and it receives g .
number of impértant tributaries, a list of which, with their drainage areas, will be found on page 9. The river
washes the towns of Clearfield, Lock Haven, Williamsport, Muney, Milton, Lewishurg, and Northumberland, and
is navigable, by means of the canal along its banks, to Lock Haven and beyond, there being four canal dams on the
stream, the ponds of which are used for navigation. The charaecter of the stream will be understood from the
following quotation from Dr. Rogers’ Geology of Pennsylvania : .

The upper part of the West branch of the Snsquehanna, and also its tributaries, the Sinnemahoning, Kettle creck, Pius creek, ete,,
draining the high platean northwest of the Alleghany mounntains, flow through deep trenches in the horizontal strata, very analogony
in their featnres to those which give passage to the Delaware and the main or North Snsguehanna, in the northeastern part of the state,
From the mouth of the Sinnemahoning out into the Bald Eagle valley, the river hills are very high and steep, and admit extremely
narrow slrips of level ground between their feet and the river, except near the openings of the lateral streams., The trough throngh
whicl the lower half of Pine creek flows is equally profound. Euntering the valley between the Alleghany mountain and the Bald Bagle
ridge, the river pursues a beantiful winding course the whole way from Lock Haven to the neighborhood of Muney, alternately sweeping
toward the middle of the enltivated valley and back again, close in to the base of the steep and wood-covered ridge. Near Muney it
turns with o broad majestic curve round the end of the Bald Tagle mouuntain, and in o few miles deflects from n southwest to » west
course, through g highly fertile, richly enltivated cpen country, till it strikes the base of the Blue Hill, or range of red sandstons cliffy
above Northumberland. Southwest of Muncy the fiver crosses a singular belt of deeply-eroded conuntry, full of conical hills.

The fall of the stream is ghown by the following table:

Slope of the West branch of the Susquehanna river.

) Distance [Elevation| Distaneo | Fall eFv';n'le
Locality. from above | between | between | PTF O
. woutbh, tide. .| points. | points, 1;30;;‘;?:“

Miles. | Feet. | Biles. | Feot. Fect.

MOTWEH « cveniimiii i cvanan e 0 420
b 2| o
L4 Lawisburg dam, water below ........ 7 431 }
0 F I S
Lewisbnrg dam, orest.uoeu. conirnanns 7 LE
$ 16 a8 1.75
Muncy dam, water below ......c.oeus 28 462
. : ) 0 T oceamenns
Muncy dam, eresb.coeeeenraneaceanas 23 469 2
N oo 2 | Lal
Williamsport dam, water below...... 39 498 . E
4} 10 .-
Willinmsport dam, Crest «oeeevevenan. 39 508 ’
P st | L
Lock Haven dum, water below. ..... 65 539
[1] B8 O
Lock ITaven dany, erest .............. 65 550 }
oo 1 0.25
Queen’s Run dam, water below...... 69 551
: 0 4]
Queen'’s Run dan, erest . ....ooenn... 11} 567 é
. §owmo| e 3.83
Keating . cvovvvecenornieiinansnnnnn, 105 605
it 422 7. 67
Curwinsville. .ccoeicoivniaaan, § ”

160 1,117

It will be seen that as far up as Queen’s run the fall of the river is small, while above that point, in the true
mountain region, it is mueh larger. Above that poivnt, too, the bLanks of the stream and of its tributaries are
generally high, and there are few low grounds subject to overflow, while below that point the river traverses g},wid-e
and fertile valley, withouf, however, overflowing its hanks to any considerable extent. The bed of the stream 18
generally gravel and sand, with sometimes a rock ledge in the upper parts. The flow is quite varfiable, but as no
gangings are at lhand, exuct figures can not be presented, and I am therefore obliged to resort to estimate.. On
acconnt of the larger proportion of mountain distriet, and the steeper slopes in the basin we are considering, I
should judge the flow to be even more variable than that of the North b ranch; and this opinion is strengthened
by the absence of lakes of importance. But the fact that a great part of the basin is still thickly woofled may
have an iinportant eftect, perhaps more than cowpensating for the absence of lakes and the steepness of tho slopes.
The forests, however, are being rapidly destroyed in many places, and the lumber is being floated down to the
wain stream from numberless tributaries. The facilities for artificial reservoirs are probably good, and the flow of
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many of the tribntaries might no doubt be regulated to o considerable extent. The rainfall in the basin is alont
48 or 40 inches, with a tolerably uniform distribution, but with less in winter than in any other season. The stream
is easily accessible except in the upper part of its course, being followed as far as the mouth of the Sinnemahoning
by the Philadelphia and Brie railroad. As it is ascended, the first dam’is the canal dam at Lewishurg, 020 feet
long aud 3 feet high. Its pond is used for navigation for ovér a mile. The next dam is the Muney du’m, 3 miles
below the town of the same name, and which might be used for power, its height being 7 fect and its length 1,020
feet. Its pond is navigated by canal-Loats for over 4 miles, The minimum #ow of the stream at this point is
probably not less than 900 cubic feet per second, but only & small proportion of the total power that this would afford
conld be used with advantage at the Muney dam,

The next dam is that at Williamsport. It was built in the years 1867 and 186S by the Susquebanna Boom
Company, to back the water and afford a pond for the booms for collecting the lnmber which is floated down the
river to this place. The dam is built of crib-work, filled with stone and backed witl gravel, and is 1,000 feet long
and 10 feet high above low water, with a chute 60 feet wide for the passage of rafts. The power afforded at this
place is already utilized by several mills, namely: Noble & Sons’ flour-miil, and Taylor & Sow’s saw-mill, probally
using together, however, only a couple of hundred liorse-power. The fall used is 8 ar 9 feet, and the mills arve at
times obliged to stop on account of high water orice. There is no doubt that a considerably greater amount of
power than is now used could be advantageously utilized at this place. The drainage area being about 5,300
square miles, it is not probable that the minimaom flow will be mueh Jess than 800, cobic feet per sccond, and this
would afford, with a fall of 10 feet, a gross power of over 900 horse-power; while at ordinary stages a very much
Jarger amonnt would be available. The fall, however, is scarcely large enough to warrant the full development
of the power. ‘

The Williamsport dam backs the water a number of miles, and the fall of the stream is small all the way to
Lock Haven, where we meet the next canal dam. This dam has an overfall of 850 feet, and is 11 {eet high above
Tow water. 1t is not used at all for power, although it conld be so used without much difficulty and a considerable
amonut of power developed. The drainage area is about 3,040 square wiles, and the minimum flow probably never
less than 400 eubic feet per second, which would afford, with a fall of 10 feet, about 450 gross horse-power, while
in ordinary years a very much larger quantity—perhaps double—would be available almost uninterruptedly. This
power and the one at Williamsport are the two principal powers on the stream, and in fact the only important
ones. Althouglh the falls are not large, and there would be oceasional interrnption on account of high water, there
seems to be no reason why both powers should not be utilized to a considerable extent. The location at Lock Haven
and the facilities for races and boildings are good.

The Lock Haven dam backs the water for about 4 miles to the last eanal dam on the river, at Queen’s run.
This dam is 6 feet high above low water, with an overfall of 614 feet, and a raft-cliute 31 by 500 feet. Its pool is
used for navigation for abeut 3 miles. No power is utilized at the place, and although some might be developed,
the low fall renders the site an nnfavorable one. DBetween this point and the mouth of the Sinnemahoning, although
the fall is greater, there are no important powers; neither are there any below Clearfield, so far as I could learn.
The declivity of the stream is quite uniform, and although the fall is considerable, there are no rapids of consequence.
Power could doubtless be developed at many places by damming, but I can specify few particularsites. At Buttermilk
fulls, about 20 miles above Keating (at the mouth of the Sinnemabouing), the full is 6 feet in about 2,000 feet; and
thiere are a few other rapids of similar eharacter. I amindebted to Mr. Edwin EL Weleh, eivil engineer, for a profile
of the stream from Keating to the mouth of Moshannon creek, a distance of 23} miles, from which it uppears that the
average fall in that distance is 6.37 feet per mile, the greatest fall in a mile being in the first mile above Keating,
viz, 16 feet; while at several places there are falls of 9 or 10 feet in a mile. There are, however, no specially fine
sites for power, and little if any power is utilized on the stream below Clearfield.  Above that puint there are a
number of small saw- and grist-mills ran by the stream, the Jutter gencrally with twe or thiee padirs of stones,  Power
would probably be utilized below Clearfield were it not that the river is very inaceessibie. The table of utilized
power gives all the additional data I have regarding the stream.

The flow of the upper part of the Susquehanna, as well as of its smaller tributaries, is medified to some exient
by the operations of the lumbermen. On most of theso streams wgplash-dams™ gre huilt, ponding the water
sometimes over considerable areas, and serving to hold thé togs which are sent down, until o sufficient numher have
been collected, when the gates in the dams are raised, letting the water ont suddenly, so that the logs are carried
down on the swell or wave to the next dam or to the main river, where the mdaral eurrent is sufficient (o earry
them along. These artificial reservoirs, although now of no benrefit to the water-power of the stream, being in fact
rather the contrary, could be utilized as storage reservoirs to regulate the flow.  Their effect on the water-power of
the streams is probably small at present, as the fusbing of the logs does not seenr at the tiwe wlien t]w‘ streams
are lowest; in fact, some mill ponds are even used for the same purpose, Their effeet on the larger tributaries oron
the main stream is, of course, too small to be noticed.  Regarding the size of the reservoirs formed ¥ could obtain no
accurate information, but probably few cover over 100 acres. The dams ave almost always of erib-work, and the
sites are chosen with a view of overflowing as much land s possible. . re
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Before leaving the ‘West'branch of the Susquehanna, attention must be ca‘lle‘d to the statements op Page (4
regarding the power available from the canal. At present very little power is utilized from this souree, therg being
only one small grist-mill using water from the canal, with a head and fall of 11 (?) feet and 20 or 30 horse-power,

THE TRIBUTARIES OF THE WEST BRANCH O THE SUSQUEHANNA RIVER.

The water-power of the tributaries of the West branch of the Susquehanna is at present of liftle importance,
That utilized is altogether insignificant; that potential, altlllough theoretically large, is practically not very available
partly because many of the streams are very inaccessible, draining a wild and very little developed country, an&
partly beeanse they flow with uniform declivities over beds of drift, offering few precipitous falls and few powers
likely to be of any but local interest or value. The information that I could collect regarding these streams ig very
meager, Most of them are used for rafting or logging wuch more than for power, and their utilized power ig very
small.  On account of their nniform slope I eould learn of but few sites for power not used, and can say little
regarding the facilities for the development of power. It may be presumed, however, that they are tolerably good,
The flow of the streams is subject to considerable fluctnations, but I could not learn that the freshets are specially
violent, Muney creek, the fivst important tributary enconntered as the river is ascended, rises in Sullivan county and
flows southwest into Lycoming., It has three splash-dams and several lakes tributary to it, all of small extent
Loyalsock creek, which empties at Williamsport, is 4 much larger stream, also with several small lakes tributary
to it. On some of its small fributaries there are said to be preecipitous falls, but they are almosi valueless for
power. There are ten or s dozen splash-dams on the stream and its tributaries, and a number of saw-mills,

~ Lycoming creek is a similar stream. Tt has a nail factory near its mouth, besides saw- and grist-mills. Twenty
. miles from its mouth theye is a site not utilized, formerly nsed by a mill, with a fall, it is said, of 15 feet; and just
above this is another similar site. Pine creek, the largest tributary below the Sinnemahoning, is similar to thiose
alréady mentioued, but I have no details regarding its power. Just below Lock Haven a stream comes in from the
south which is perhaps the best water-power stream in the vicinity, viz, Bald Eagle ereek. It risesin the sonthern
part of Centre county and pursues a northeasterly course into Clinton county, its length being abount 45 miles, measured
in o straight line, and its drainage avea about 725 square miles. It receives ag tributaries Beech, Fishing, and
Spring creeks, all good water-power streams. The value of the stream arises from its constant flow, for, althongh
there are no lakes in the basin, the stream is fed by springs to a large extent, and is said to vary less in flow than
any stream in the neighborhood, though I know of no measurewments regarding this point, Especially is this true
regarding Spring creek, which is said to flow remarkably well in dry weather. All of these streams have beds
generally of gravel, with some rock in place. They are not subject to very violent freshets, and their slope is quite
large, thongh generally gradual. Bald Eagle and Spring creeks are quite accessible from the Bald Eagle Valley
railroad. The first dam on the Bald Eagle creek is about 3 miles above Lock Haven and above the mouth of
Tishing eréek. It is acanal dam, used for feeding the branch canal extending from Lock Haven to this place, and
used as a feeder of the main West Braneh canal. It is 314 feet long, 5 or 6 feet high, and backs the water about 2
miles. Ou this branch canal there'are two mills—a grist-mill at Wlemington, feeding to a lower level, and using a
fall of 10 feet and about 75(?) horse-power, and a paper-will near Loek Haven, with about the same fall and power,
it is said. These mills have a full supply of water all the year, the water remaining.in the canal during the winter.

Above this canal dam there are several grist-mills on the Stream, and at Howard there are the Howard iron
works, consisting of a forge and rolling-mill, with a fall of 63 feet and about 60 (%) horse-power.(a) Full dapacity
can be obtained during only about ten monthis, At Rowland there are two powers, owned by Curtins & Co.; the
upper one a rolling-mill, with a fall of 7 feet, the dam Leing 200 feet long and 2% feet high, and the jower onea
grist-mill, farnace, and forge, with a fall of 12 feet. These powers are below the mouth of Spring creek. - Abovo
this point there are several small grist-mills, bat no large powers. It will be seen that there are no large falls on
Bald Eagle creek, and there are said to be no powers not utilized. )

The tributaries of Bald Bagle creek are also utilized to a considerable extent by small mills, and their fall 18
greater than that of the main stream, . On Fishing creek, besides a number of grist-mills, there are two ax factories
and a woolen-mill, but the powers are small, . )

Spring creek, which has already beeu referred to, enters the Bald Bagle at Milesburg, at which place there 13
a fall of 8 feet, used to run a grist-mill, saw-mijll, ax factory, foundery, and machine-shop. Above, there are
varions mills, specified in tho table of utilized power, I learned of several unimproved sites on the stream, near
Bellefonte. The first is that of the Bellefonte Car Manufacturing Company, and was formerly used to the e.xte‘ﬂt
of aboust 100 horse-power. The dam is partly of earth and partly of crib-work, and is 300 or 400 feet long, while its
height varies {from 10 to 12 feet. The fall used was 12 or 14 feet, and it is expected that work will soon be reaumt}&
Just above this power is a paper-mill, not now running, with a fall of 10 feet, and farther up is an ax factory W"lth

“a fall of 18 feet, not used *“on account of expense of hauling”. Logan branch, a tributary of Spring creek, just

above Bellefortte, is very constant and has a very rapid fall, It runs various mills, and has several sites not used.
R —

ssg @ The power is stated at 150 horse-power in the returns of the enumerators. It was returned to me as 60.
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The remaipmg tributaries f)f' the Susquehanna resemble those hulow Fishing creek from the novth. They are
more variable in flow than Spring ereck, and are utilized only for saw- and grist-mills, with now and then.y \W;nlou-
mill. Many of them have splash-dams, and are used extensively for luggiﬁ;:. Suely wre Yooug Woman's (-rvc;k
Paddy’s run, and Kettle creek.  Sinnemahoning creck, the Iargest of ally §s lttle utilized T)ut} I hr*mil of ;l(;
good sites not used, though at Moceasin falls, below Driftwood, there is said to be afull of 5 1"e¢et or &6 in 200 feet.
I have no further data regarding its numerous tributaries, but they are not very reliable streams, and afiord only
small powers.  Of the tributaries above Sinnemaloning, Mosquito creek is juite u large streaan, said to be the rﬁost
constant it the neighborhood. It Las 7 splash-dams and a few mills. Moshannon (ﬁi‘«:tek and Clearfield creek are
similar streams.  On all of the streams in this vicinity power could be developed at many places, and abandoned
sites, formerly used for saw-mills, are often met with, but the whole region is almost a wilderness,

THE TRIBUTARIES OF THE SUSQUEHANNA BELOW NORTHUMBERLAND—ThLe water-power of the affluents
of the Susquehanna between the mouth of the West branch and that of the Juniata is not of great importance,
althongh there are numerous sites for small mills. Their fall is quite rapid and their fow vury varinble. Th(-g:
are utilized only by small saw- and grist-mills.  Shamokin ereek, whicly enters from the cast below Sanbury, drains
{65 square miles, and has several mills averaging each about three pairs of stones,  Penw’s ereek, from the \;’«st, is a
much larger stream, and has its sources in Centre county, whence it lows east through Union and Snyder. Its
declivity is unbroken by falls, thaugh there are numerous ripples, and some gopd sites where power could be
developed. The flow is said to be very steady and the power excellent. There are a number of saw- aud grist-
mills in operation, the grist-mills near the mouth averaging four pairs of stones, and seldom sufttring muech from want
of water. The falls are not large, averaging only 8 or 10 feet, and obtained by damming. Middle and West
Mahontongo creeks, from the west, as well as Mahanoy, Wiconisco, Armstrong’s, Powell’s, and Clark’s creeks, from
the east, are small streams. It is said that the power of Wiconisco creek is being injured by coal-dirt filling the
creek, and also by the impure water pumped from the coal-mines.

THE JUNIATA RIVER.

This great tributary has its sources far to the west, in Bedford, Blair, and Somerset counties, at a general
elevation of some 2,000 feet above the sea, though the divide between its waters and those of the Ohio attaivs in
places a height of nearly 2,800 feet. The stream is described as follows by Dr. Rogers, in his Geology of Denusylvania:

This second great tributary of the Susquehanna has two chief upper divisiens, the Frankstown and the Raystown branches, both
of which, like the main stream below their junction, traverse much heautiful scenery, Weo will trace the Frankstown branch as that
which is most accessible, After gathering its head-waters from the eastern slope and the foot-hills of the Alleghany mountaing, it heging
to assume the volume of a small river near Frankstown. Delow this point it first passes the cove of the Lock mountain, o curions
distriet of conical hills, in structure very like the Muney hills of the West branch,  Ita contse is now by a wild and roeky gorse, through
the Lock or Canoe mountain, into Cance valley. Winding northeastward throngh this valley it next goes throngh Tussey mcuntain
into Hartslog valley by an interesting curving pass of the form of the letter §. The mountain, which consists of two ridges, is trenehed
along its center for the passage of the river, and the Western ridge is moreover breached at Water Street by a Tateral notell, which gives
passage 16 a small tributary stream, aud heightens much the picturesqueness of the place, whicl is further enliauced by a grent stone-
slide covering the ends of the mountain, Crossing Hartslog valley, it next traverses Warrior ridge, pussing by the Pulpit rocks, Emerping
from the Warrior ridge, and deflacting more toward the east, it crosses the Huntingdon valley aud passes by the northern end or knol of
Terrace mountain or Sideling hill, veceiving first the Raystown branch, which nearly doubles the volume of its waters,  Here hending
sonthward it follows s picturesque gap through Stone ridge, and, turning more eastward, it presently enters the deep eleft in Jack’s
mountain, ealled “Jael’s Narrows”, upon the western side of which the monntain is covered with o great stone-slide, or field of naked
angular bloeks of sandstone, which imparts a most desolate aspect to the pass, espeeially when the forest is uot in leaf.  On emerging
from Jack’s narrows the river crosses a suceession of open valleys divided by narrow ridges, until it mects the hage of Bloe ridge in
Sugar valley. There it makes a great loop, turning in an ox-bow backward till it reaches Nowton Hamilton, whenee it flows with many
large sinuosities, longitudinally, througl the Juniata or Lewistown valley, to the deep synelinal ravine called the “ Long Nurows?,
formed by the near approach of the Blue and Shade mountains. The “Long Narrows™ of the Juniata is 0 narow trough hetveen
monntain ridges, deeply trenched on their flanlks, and thickly clothed with timber on their lower slopes aud af their hase, and oversproad
nearer their summits with extensive sloping sheets of dark-gray angular blocks, The pass is 7 wiles long, and is one of the wildest and
most impressive within the mountains, At the eastern end of the Long navrows the river tnrns sontheastward, and winds hetween hills
and valleys across the country to the base of the Tuscarora mountain, passing Mifllintown, Mexico, and other villages. Delow New
Mexico it sweeps the base of the Tuscarora monntain for several miles, until it turng abraptly aeroes ity castern end a mile northwest of
Millerstown. Below Millerstown the river crosses the Wildeat and Buffalo valleys, washing the end of the Buffulo mountain, Pnysuing
its course, the Juniata, after making two or three bemds, goes thrmxgh & belt of bills called the * Hulf-full Mountuin™, wheve, as at
nearly all its passes through the larger sandstone ridges, it is fmpeded by ledges of hard strata and thrown inte ripples or rapids.
From the Half-fall rapids it flows between steep bnt low eliffs and hills for about 4 miles further, to ita entrance into the main
Susque]mnnu, at Dunean’s island, having followed a winding course entirely across the central zone of the Appalachian chain, through a
distance of nearly 200 miles.

The Frankstown branch, rising in Bedford county, flows northeast into Blair and Huntingdon, bending then
to the southeast, and receiving the Ragystown branch, which rises in Bedford and Somerset counties, and flows
northeast into Huntin gdon, TFrom their junetion the course of the stream lies through Huntingdon, Mifflin, Juniata,
and Perry counties, and by the towns of Mount Union, Lewistown, Mifflintown, Millersburg, and others, The
total drainage avea measures about 3,223 miles. The“ valley of the main river, as will be understoodﬁéﬁom Dr,
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Rogers' description, is very narrow and the banks are generally high, and the stream has a number of large
tributaries, a list of which is given on pages 79 and 80. The bed is generally gravel and sand, often with rogy atg

very small depth, and sometimes at the surface. The declivity of the stream will be seen from the following talla:

Slope of the Juniate river.

Distance |[Elevation| Distance;  Fall ef’&“'l
Locality. from abave | between | between | BOF 1018 * .
mouth, | tde. " poiuts. | points. | ui‘;‘t’;“
! Miles. | Feet. | Jidles. | Test. Feet,
.Y 117000 | W SRS 0 336
‘ b 4 2.7
Millerstown dam, water Delow....... 16 380 } 0 e
Millerstown dam, erest cveeeeneanaen. 16 asg |2 | T
[ ST 54 10
Lewistown dam, watey below........ 44 442 } o 8
---------- .
Lewistown dam, erest-veceeirveenns 44 450
P 62 2.6
Newton Hamilton dam, water Delow. [i1:] 512 § o .
Newton Hamilton dam, eresb........ 68 se0 13 T
A o 90 4.1
Huntingdon dam, water below..v.... 90 610+ } 0 1
Huntingdon dam, crest cceveeneneene. 90 o2 4 T TTTTTY

_ Some elevations along the Frankstown branch above Huntingdon are given on page 75. Between Newton
Hamilton and Huntingdon there is one dam, at the mouth of the Raystown branch, but its elevation is not known,
The dams referred to are all canal dams, for feeding the canal which extends up the river to Huntingdon, following
the stream closely for the entire distance. When it is added that the Pennsylvania railroad follows the main river,
the Frankstown branch, and the Little Juniata, a tributary of the latter, almost to the summit of the mountains,
it will be seen that the facilities for transportation can not be surpassed.

Regarding the flow of the stream no data could be obtained. ‘There are no lakes to regulate it, and the
drainage area is composed largely of parallel valleys drained Dby the tributaries of the river. The whole basin of
the river is comprised in the region of corrugations, and just that part of the region where the parallelism of the
ranges is most marked, so that it is traversed from southwest to northeast by a number of parallel ranges, across
and between which the river winds, and from the valleys between which it receives its tributaries, The rainfall
is about 40 inches—11 in spring, 12 in summer, 9 in antumn, and 8 in winter—a distribution not very unfavorable
for constancy of flow; and the basin is quite well wooded, so that possibly the flow may be more uniform than one
would suppose, judging from the topography. No reliable data regarding'the extreme rises in freshets could be
obtained, but there are few low grounds to be overflowed. The facilities for artificial storage are good, ayd on the
tributary creeks nuwerous sites for reservoirs could be found. With the exception of oue on the Ifrankstown
branch, near Hollidaysburg, none exist at present, excepting mill-ponds. ‘

As the table of utilized power given o pages 86 and 87 shows, there is very little manufacturing in the basiu of
the Juniata, and below the month of the Raystown branch there is not a mill of importance on the main stream.
A number of grist- and saw-mills on the tributaries, with oceasionally a mill of some other kind, malke up all that there
are in the basin. The reason for this is not to be sought in the absence of any water-power, but in the fact that this
is not & manufacturing region, and that the small powers which it offers (for it offers no large ones) are not able to
compete with those which have the advantage of being located nearer to the markets. Ason the Susquehanna,
there is a little power used from the canal on the Juniata, there being three mills run in this way, viz, & saw-mill
at Mill ereek, discharging to the river, with a fall of 10 feet; a planing-mill at Huntingdon, discharging to & lower
level, and a grist-mill at Newport, discharging to the viver with o fall of 15 feet, There seems to be no reason why a
large amount of power could not be utilized in this way, especially at the locks, where there is generally congiderable
water wasting, and particularly as the traffic on the canal is quite small and the interests of navigation are less
important than on the Susquehanna. (See p. 64.) .

Asthe river is ascended there are several ripples where power conld be developed, before we come to the firsb
canal dam, 3 miles below Millerstown. This structure, like all the others on the Juniata and Susquehanna rivers,
is built of erib-work, its length being 857 {eet and its height 7.5 feet. It ponds the water for 4 miles, and the pond
~is used for navigation. A certain amount of power could no doubt be utilized at this dam, depending ou the
amount, of water required by the canal, and an estimate of the amount available, using the total flow of the
stream, will be fonnd on page 76. Whether the facilities for building are of the best, I am not able to state.

At Lewistown dam, the next-on the river,and situated 2.5 miles below the town of Lewistown, the facilities {or
building are not very good. The dam is located in the Long narrows, aud the banks are high on Doth sides, while

on the south the railroad and on the north the canal leave little room for building. The place could be used if
590 .
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desired, but is not favorable. The north side offers the best location, but the canal would have to he diverted to

leave room enough between it and the river, The dam is 412 feet long and 8 feet Ligh, and is used only as a fewder,
its pool not being navigated.

Passging over some small ripples, the next power iy at Newton Hamilton dam, just below the town of the
name. It is 830 feet long and 8 feet high, and is used ouly as o feeder. The power theoretic
estimated on page 76, but I am not able to state whether much could be economi sally utilized,

Between this dam and the next, at the mouth of the Raystown braunch, there are some ripples which have
been spoken of as worth developing, especially one near Mouant Uuion, where, on account of a bend in the stream,
it is said that a fall of some 20 feet (2) could be obtained with a race of o mile. I do not know who is authority for
this statement, but from measurements with a pocket-level, by means of which I obtained the elevation of the
canal above the river at its crossings above and below Mount Union, 2 or 8 miles apart, I think it is exaggerated,
and that the fall can not be over 10 or 15 feet between the two aqueducts. '

The Raystown dam, just below the junction of the two forks of the river, is a crib dam, like all the others,
and is 350 feet long and 7.5 feet high; it is uged only as a feeder, The power theoretically available may be found
estimated o1 page 70. The facilities for the utilization of this power are said to be good, and the entire flow of
both branches, except the small amount needed for the canal, could be rendered available,

Let us now retrace our steps to the mouth of the river, and consider the tributaries in their order ascending
the stream. Under this head will then be considered the Raystown and Frankstown brauches.

The tributaries of the Juniata offer few or no precipitous falls, and perhaps fewer rapids than the main river,
except in cases where they themselves eut through the ranges from one valley to an adjacent one, as is sometimes
the case. Their banks vary in height, and sometimes the streams overflow considerable areas of bottom-land,
although this is not generally the case. Their flow is quite variable, and the mills utilizing their power, although
all small, ave sometimes short of water in dry seasons. On only one or two of the tributaries did I hear of there
being splash-dams. All the timber which is eut is sawed near by, and not floated down the river to any central
point. :

There are no lakes of any consequence on these tributaries, and no artiticial reservoirs. As the map will show,
they are often inaccessible. ,

Buffalo creek, from the south, and Coealamus creek, from the north, in Perry county, are small streams utilized
by saw- and grist-mills, Tuscarora creek, from the south, is a much larger stream, rising in Huntingdon county,
and flowing northeast into Juniata. Besides a few mill-dams, it is said that there are a few splash-daws on the
stream. Lost and-Jack’s creeks, from the north, are small and unimportant streams. Kishacoquillas ereck, also
from the north, emptying at Lewistown, is the most important stream thus far. It has two branches, one of which
flows northeast and the other southwest, nuiting near Reedsville to eut through a gap in Jack’s mountain, flowing
from that point sountheast into the Juuiata. Besides a number of saw- and grist-mills, there are several mills of
other kinds on the stream and its tributaries—a woolen-mill at Milroy, and several others in the neighborhood, an
ax fuctory near Reedsville, on the main stream, with a fall of 16 feet, another near Yeagertown, with o full of 10
feet, and the works of the Logan Iron & Steel Works, at Logan, on the main stream, with w {all of 13 feet, and
using, it is said, 100 horse-power or more, together with other mills, a tannery, foundery, ete. The grist-mills
average 3 pairs of stones, and the flow of the stream is said to be tolerably uniform, Near the monuth is o grist- and
flour-mill with 4 pairs of stones. There are several sites now idle which were formerly used by saw-mills when
lumbering was carried on more extensively, There being no precipitous falls on the wain tributaries, T conld obtain
but little information regarding sites not used, but I learned of the following sites on Kishucoquillas evesk: ub
Lewistown there is a grist-mill, not in operation, with a dam of crib-work, 200 feet long and 9 feet high, u race
three-quarters of a mile long, a fall of 15 feet, and a gross power of probably 80 or 100 horse-power in the low season
of ordinary years, The mill ran 10 pairs of stones. Detween Lewistown and Logan it is said that a fall of 10 feet
wuld be obtained; between the two ax factories named above a fall of 10 feet i3 ¢laimed; and near Recdsville
several sites are clained, one of 15 or 16 feet on Laurel run.  On these little secondary tributary streams there are
more frequently large fulls, but the powers are very small.
~ Great Aughwick creek, the largest tributary of the main Juniata below the forks, drains an arca of aboul 316
square miles, comprised in Folton and Huntingdon counties. This stream probably resembles the others which
have been deseribed. Its utilized power, however, is small, and I was unable to obtain any information regarding
sites not used, although there are several, including one near the montl, where wmills were formerly located.
Though the stream is of considerable size near its mouth, it is soon divided among a number of small tributuries.

The Raystown branch of the Juniata, which draing an area only a few square miles smaller than that drained
by the other branch, has its sources in Bedford and Somerset counties, as already mentioned, Its drainage area
measures about 909 square miles, and comprises much rolling and farming country. The stream pursues & very
tortuous course in a general northeasterly direction, receiving many tributaries of small size, and flowing by the

towns of Bedford and Hopewell; but its slope is generally large, as the following approximate table of declivity
shows:

sume
ally available is

591

S

e A



4 S WATER-POWER OF THE UNITED STATES.

Slope of the Raystown branch of the Juniata river.

N Distance |Blevation| Distance|  Fali | ¥ ﬂn?' her
Toonlity. from ahove | between | between

mouth. | tide. | péinis. | points. | Potveen

points.

Miles. | Xest. | Ifiles. | Feet. Feet.
Mouth ....eceiieeanas 0 595

o } 40 242 8.0

......... 40 7 '

Near Saxton : i § 13 st s
Iper's Pl .caeeaean. i} 1 : .

Piper's run i } % 195 s

Mount Dallag ........ 70 1,018

For the elevations in the above table I am indebted to B. Andrew Knight, esq., president of the Huntingdoy
and Broad Top Mountain Railroad Company. The distances were measured from a map. I was unable to obtain
much information regarding the power of the stream, but its slope seems to be very gradual, with no falls and fey
rapids ; and although power could be obtained at many places by damming, there seem to be no very fayorable
sites. The lower part of the stream is especially tortuous and the banks high, and possibly some sites might be
found here where power could be obtained; but at present there is little power used on the stream, and a number
of steam flour-mills are in operation in various parts of the basin. The bed is generally gravel, there are no lakes, and
the stream is subject to considerable freshets and ice-jams. Several sites may be mentioned where formerly nills
were located, among them vne’at Hopewell where there was once a furnace. On the whole, however, the stream
can not be said to be very favorable for water-power. Regarding its flow no data could be obtained. Some of its
tributaries have rapids and falls, aud the table on page 87 will show that they are utilized to a very much greater
extent than the main stream. On Yellow creek, a tributary entering fromi the west at Hopewell, there is said to
be a good unimproved power at the point where it cuts threugh Tussey’s mountain, but the stream is very smalls

The Frankstown branch, which is more accessible than the Raystown branch, is also more important asa
water-power stream. Its sources are in Bedford and Blair counties, and it flows by the towns of Hollidaysburg,
Williamsburg, and Alexandria. 1t drains an area of about 933 square miles, and its basin is perhaps rather more
hilly and mountainous than that of the other branch. The stream was formerly navigable, by means of locks,
dams, and canals, as far as the town of Hollidaysburg, but the works above Huntingdon were abandoned for
purposes of navigation 8 or 10 years ago, and the dams have partly gone to pieces, so that the Huntingdon dam,
a couple of miles above Huntingdon, is now the last navigation work on the Juniata. The dam atthe mouth of the
Raystown branch backs the water nearly up to the town, and has been described on page 73. The first power on
the Frankstown branch is at Huntingdon, where a grist-mill, plaster-mill, and saw-mill use a fall of about 10 feet;
by means of two crib-dams extending from the banks to an island, one to its head, the other to its foot. The upper
is G feet in height, and the lower 18 (?) feet; the race is a mile long, and the power utilized is probably in the
neighborhood of 100 horse-power. That available is estimated on page 76. 1t is said that there is never lack of
water, . .

The next power on the stream is at the Huntingdon dam (2 miles above Huntingdon), which is a ¢rib-work
structure 382 feet long and 11.5 feet high, backing the water a mile and a half with an average width of ‘about 400
feet. No power ig used at the dam, although it may be said that the total flow here is available, the canal to be
used as a race; for no boats go above Huntingdon, and there is no reason why the whole discharge of the stream
could not be diverted into the canal, and, with the exception of the small amount necessary for feeding the levels
‘below, used for power at some point along the canal. A portion is 8o used at present, for between Huntingdos
and the dam there is a Iock, where the Cottage Planing Mills use a power of about 40 horse-power, with a fall of 8
feet, discharging into the canal below. During the winter they keep the water in the canal above at their own
expense. The available power at the dam, taking the fall as 113 feet, is estimated on page 76. There is very little
available fall between it and the grist-mill dam at Huntingdon. ,

The next power is at the site of the old canal dam known as Piper’s dam. Before describing it, however, it
will be well to give a list of all the old dams, with their heights and elevations, copied from a profile in the office of
the canal company at Harrisburg. As the elevations above tide are not given, I have calculated them, assuming

that of the Huntingdon dam as 622 feet, which is probably not more than a few feet from the truth:
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Profile of Frankstoun branch of the Juniate river.

. | [ i T
Digtance | . [ Fall per | DIMEXBIONS OF DAM
: {Blevation| Distance!  Fall L per | NRIONS OF DABL.
Locality. - ir Hinz.| abuve |Detween | hetwoen nnR) [N — S
UDUDE Yide. | points. | points betwen |
don. f ! * | points, | Length. i Height.
Miles. | Feel. | Miles. | Feet. | Feet. - Feet. 1‘ Feet.
Haontingdon dam, erest...ooveeen.o. 7] 622 ) H g8+ 1L5
§ 2.5 ! 6.0 I I .
Piper's dam, water below.............. 2.5 626 . l ‘ 475 8.0
0 L7 | PR t
Pipor's dam, CTeRt - cuseeeeormecmsenenes 2,5 636 % ! { i
' C L6 5.0 ! i
Petersburg dam, water helow. . 4.1 641 3 : i | 300 | 8.5
[ 6.5 |
Potersburg dam, erest .o co..vveenennn, 41 ] YT ; ’ | |
- ! 9 1 45.0 el
Big Water Street dam, water below....| 100 | 693 f’% R Com | e
o 19.3 . !
Big Water Street dam, crest........... 10.0 712 % ! ! |
i 2.4 | PO 6.8 |
Little Water Street dam, water below.., 12,4 | 714 { i ! : i 13 12.¢
i | 0! 12,0 foveveenss i
Little Water Street dam, crest.-....... o4 e d | | 3
| coone 20 | Lo |
Willow dam, water below | M 78 |3 | | 1 13,0
! 0 1.0 eeenvenns
Willow d8m, ETe8 cvusurmceucrnrsarnan P 144 741 3 ! i i
| } 26 | 20 1% | |
Donrelly’s dam, water below ..........0  17.0 770 } I “ 220 4.0
L 4.0 e
Donnelly’s dam, crest ..o......oooeenee 17.0 784 } ! : i
LT 3.0 1.7
Smoker's dem, water below............ 18.7 787 % ' ; : ‘ ; 182 12,0
0 12,6 .ooellll !
Smoker's dom, orest ceveeenieneiianns 18.7 799 % i i
§ 14 1o 07|
Mud dam, water below . ... coaiiunn 20.1 800 ; | : 180 7.5
[ 2 R P, .
Mnd dam, crest 20.1 808 |1 ! ' |
§ 20 moe 7e |
Williamsburg dam, water below....... 23.0 3% 1 : i i 210 0.0
0, 100 [ieorennn. 1
Willtamsburg dam, erest . .......e... 23.0 o |} ; .? ]’
v ; } L1 00 60
Three.Mile dam, water helow.......... 24.1 839 13 i . t : 880 7.5
o ! S T RPN :
Thrae-Mile dam, crest cucovverearisnann 241 856 $ T % B
e, w0 oo
Crooked dam, water below............. 27.2 856 } 0 ] 10.0 ; 200 10.0
Crooked dam, crest 27,2 568 o l """"" i
83 3 28.0 4.6 .
Frankstown dam, water below......... 33.5 805 . | 0 } 216 3.5
: i e S as
Frankstown dam, Crest .cevereeeearann. 83,5 809 ;
§ozo | 240 83
Hollidaysburg dam, water below....... 364 023 } 0 ! s i 152 4.5
Hollidaysburg dam, erest ........o..enn 36.4 627 i ‘ ? """""""

At two of these dams mills were in operation when the canal was abandoned.

Above Huntingdon dam, then, the next power is at the site of Piper’s dam, now destroyed. The old canal led
from this dam into the pool of the dam below, with tio outlet locks at jts lower end, and only about 2 miles above
the Huntingdon dam; and it is said on good authority that by using the fall of these outlet locks, the best power
in the vicinity could be obtained, with a fall of 14 feet, The power is estimated on page 76. The Petersburg
dam is now used to supply power to a grist- and saw-mill at Petersburg, the fall being 8 feet, and about 20 horse-
power being used; and formerly there were rolling-mills at the same place. This dam is just below the month of
Shaver’s ereelk. ’

Between the Petersburg dam and Big Water Street dam there is onsiderable fall, and the latter dam, which
is now entirely gone with the exception of the abutments, was over 19 feet high. The power is said to be an
excellent one, and, by rehnilding the old canal, a fall of over 20 feet could be obtained at Alexandria. It is also
stated on good authority that at almost all of the other sites gool powers could be developed by rebuilding the
dams, and without doing much damage by flowage. Tt will be seen from the fable that between Huntingdon dam
and Hollidaysburg the stream has an average fall of 8.3 feet per mile. A large amount of power is therefore
theoretically available, and there seems to be no reason why a large proportion could not be utilized. The
Williamsburg dam is still standing and in good condition. It is a mile or so above the town, and between the two
there is o lock with a lift of 8 feet, so that af Williamsburg a fall of some 15 feet or more could be obtained.

Three-Mile dam is also said to afford a good power, and also the dams above. The abutments and old locks
are still in existence, although the dams have been more or less destroyed.

Two miles above Hollidaysburg there is an artificial reservoir, formerly used a feeder for the canal—the only
one on the Juuiata. It has an area of about 600 acres and a depth of 20 feet, and is formed by a dam 850 feet l()n‘g
and 30 feet high, built mainly of .earth, faced with stone, and eonstrneted about the year 1846, The water 1s
discharged through four 30-inch iron pipes. The bed of the stream is rock. A small amount of power could be
used here, with a fall of 20 feet, and the reservoir is large enough to hold several months' flow of the stream, 80
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that it might be made to serve a very useful purpose in regulating—though only to a small extent—the fow of the
stream below. It may be mentioned that on the Conemaugh river, on the other side of the mountains, the
formerly a length of 100 miles of eanal, now abandoned, and that near Willmore’s station there wag 5
reservoir than that at Hollidaysburg, ealled the ¢ Western reservoir”. ,
Notwithstanding the considerable amount of power which seems to be available on the Frankstown 'branch
but little is used, as the table on page 87 shows. ‘ , b
Of the tributaries of the Frankstown branch, Standing Stone creek, which empties ‘at Hunbingdon, hag a faw
mills and some unimproved powers, but they do not seem to be important. Shaver’s creel is similarin character, The
Little Juniata, which rises in Blair county, near Juniata gap, and flows first northeast as far as the town of Tyrone
where it bends to the right and flows in a southeasterly direction, joining the main stream about a mile abové.
Petersburg, is the most important tributary of the Frankstown branch. It drainsan area of about 327 square miles,
and is followed for its entire length by the Pennsylvania railroad, so that every point is easily accessible. Its drainagé
basin is mountainous, and its fall rapid, so that although its flow is quite variable and its freshets are heavy, it does.
not rise very high. The fall is uniform, and very little power is used on the stream, although there sire numerous
sites where it could be developed. The first mill is just above Petersburg, near the mouth, the dam being about 9
feet high, and the fall used 11 feet. The mill is a grist-mill, with probably 40 or 50 horse-power. At Barres thers
are 4 furnace, a forge, a saw-mill, and a grist-mill, with a fall of 13 feet. Above Tyrone, where the drainage ares,
is about 154 square miles, there is no power of importance used, except about a mile above the town, where the
Pennsylvania Axe Company is putting up two dams across the stream, intending to connect the races and utiliza
a fall of 11 feet, formerly used by a forge. Of sites not used I can only mention as onee utilized those at Tyrone
forges, and at the site of an old forge just below Tyrone, Other and perhaps better sites could no doubt be found,
None of the tributaries of the Little Juniata are worthy of special mention, though some have large falls.
The following table gives a snmmary of the power at various places referred to in the previous pages, baged,
of course, on estimates:

T8 wag
larger

1
RAINFALL. HORSE-POWER AVAILABLE, GROBS.(a)
¥
Locality, b r‘;'l,l;i‘ge Fall. ‘ E @ g . Remarks.,
. . 14 9 b
g g =K g & a3
v | g S B | E° | 28 | 3%
SRR SN SlE (i
& | & | 4| E P A e 2 A
Sqg.miles, | Inches, | Inches.| Inches. | Tnches. || Tnohes.§ Foet,
Millerstown dii. wocvenvavarnanaan- 2,090 1t 12 10 8 41 7.5 300 450 1, 500 525 | Dam 7.5 feet high,
Lewistown dam....... 2, 650 11 12 10 8 41 8.0 275 400 1,400 480 } Dam 8 feet high,
Nowton Hamiltor dam. ... . 2,270 11 12 10 8 41 8.0 250 375 1,250 440 | Dam 8 feet high,
Raystowndam. ..oouvoenos . 1,842 11 12 10 8. ‘41 7.5 200 300 1,000 350 | Dam 7.5 feet hinh,
Hontingdon «coeoee vomvie canicnanas 770 11 S 12 10 8 41 10.0 100 150 750 175 | Race L mile lang,
Iluntingdon dam ........... 750 11 12 10 8 ’ 41 115 115 160 875 190 | Dam 11.5 foet high. '
Piper's dum (outletlocks)...... . 750 11 » 10 8 41 0 140 810 1,075 250
Patersburg dam ...... .. . 750 11 12 10 8 414" 6.5 65 100 500 115 | Dam 6.5 feet high.
Big Water Street dam..:u.e oo, .. 356 11 12 10 8 41 19.3 90 130 700 150

o Seo pages 8 to 11.

These figures are not of very much value, but they serve to give an idea of the amounts of power which could
be developed at the places named. The table. of drainage areas on pages 78 to 80 will enable any one who is
acquainted with the country, and has studied the remarks on flow in this report and that on the southern Atlantic
water-shed, to estimate intelligently for himself. The tributaries of the Juniata being so little used, ib is seareely’
necessary to give estimates for them, . .

The fivst tributary of the Susquehanna below the Juniata is the Little Juniata, a small stream and of no
importance. The next is Sherman’s ereek, which also enters from the west, and traverses the entire length of
Perry county from west to east. It is similar in character to the lower tributaries of the Juniata, and has 1o
powers of much importance. Stony creek, from the east, is a small stream draining & narrow valley, and, although
over 20 miles long, has searcely a tributary. Couedogwinet creek, from the west, is a considerable stream, rising
in Iranklin county, and passing throngh Cumberland in an easterly direction, emptying 2 miles above Harrighurg, -
It drains a region rather more open and lesg mountainous than that élong‘ the Juniata, and its course is very
tortuous. It is extensively used for power, chiefly for grist-mills, and no important unimproved sites weré spolfen
of. The most important utilized power is ab the mouth, where a crib-work dam 300 feet long and 8 feet high
supplies power to a nail factory and rolling-mill, nsing a fall of 8 feet and 200 horge-power or over, whieh, howaver,

can be obtained during only eight months. In the summer there is no waste, and the water is probably drawn
down in the pond. The bed of the stream is said to consist of ledges of rock at this place and at many places

above, and the banks are generally ligh and not favorable for large reservoirs. All the good sites on the stresm

are said to be occupied.
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Yellow Breeches creek, which rises in the western part of Cumberland eounty, and in the lower part of its
course forms the boundary line between that county and York, is a similar stream,  Lts full is quite large, aud it is
utilized by a number of mills, but none are of importance. The stream and its tributuries are considered gomd
water-power streams, and their flow is said to be not very variable, No good sites, it is suid, remain unoccupied,
except on some of the small tributaries. Mountain ereck, one of them, is used at Laurel Forge in various wiys
by the South Mountain Iron Company, there being two falls, one of 24 and one of 30 {eet, and the power Imixvlg
about 35 and 25 horse-power, respectively; aud at Mount Holly Spriugs the same strewm rans the two pujwr-mill:s;
of the Mount Holly Paper Company, each with a fall of 20 feet, and 110 horge-power during eight mouths, besides
a third, with a fall of 13 feet, and 70 horse-power during eight mouths,  Stewm is ased iu all durin o the dry weather,
+  Counewago and Codorus creeks, from the west, are similar streams, but regarding their power 1 have no details.
No sites of special importance were mentioned, )

The first large tributary from the east below Harrisburg is Swatara ereck, which rises in Schuylkill county
and flows in a general southwesterly direction through Lebanon and Dauphin counties, draining an aren of 536
square miles, and emptying into the Susquehanna at Middletown. The Jower part of its course lies through a hilly
and rolling farming country, the bed being generally gravel and sand, thongh sometimes rock, and the bauks low
and sometimes overtlowed, Toward the head-waters, which approach those of the Schuylkill, the country is more
broken, the banks higher, and the bed oftener rock. The fall of the stream is gradual, there being ne natural falls
or rapids of importance, except on the npper parts, and the slope does not exeeed about 3 feet per uile for the first
25 or 30 miles. - Regarding the flow I have no data. The character of the greater part of the drainage basin is not
such as to cause the rapid discharge of storin-waters, the soil is cultivated, and the rainfall is quite favorably
distributed, being largest in summer and autumn. The freshets are said to be not very violent, and the rises not
very sudden. The stream is followed for about 25 miles by the Union eanal, which couneets Middletown with
Reading, and for 10 or 12 miles farther by a branch of the canal extending to what seems from the map to be an
artificial reservoir used as a feeder; but no details regarding it could be obtained. With this exception there are
no lakes or artificial reservoirs in the basin, excepting mill-ponds. The power utilized on the stream will be found in
the table on ‘page 88, to which I can add little in the way of explanation. The grist-mills use only small amounts
of power, running generally three pairs of stones, The first dam on the stream is one used as a feeder for the
Pennsylvania canal, and is situated just above the mouth. It is a erib-work dam, 548 feet long and 7 feet high,
backing the water less than a mile. A grist-mill is supplied from it, using a fall of 8 feet and running two pairs of
stones; but as the water is diverted from the stream by a dam a short distance above, and earried by to supply a
. mill below, {ull capacity can be obtained during only about eight months, No sites of inportance not utilized were
spoken of, and it is probable that they do not exist. It was said, however, that the traftic on the Union canal is so
small that it will soon be abandoned as a navigation canal, and that by using it as a race ¢onsiderable water-power
could be utilized; but at present no power is so used. ‘

The next stream of importance from the east is Conestoga creek. Taking its rise in the southernmost corner
of Berks county, it flows first west and then southwest, through Lancaster county, and within a mile or two of the
town of the same name, emptying into the Susquehanna 10 or 12 miles below Colmmbia. It drains o rolling farming
country, its bed is gravel and sand, its fall moderate, and its flow quite variable. It has no Iukes or falls, and is
utilized quite extensively by small grist-mills with from two to five pairs of stones, those near the mouath of the
stream generally ranning all the year. The distribution of the rainfall is qnite favorable for constaney of flow, and
the stream is said to be fed largely from springs. No nnimproved sites for power were discovered.  Of those utilized
we may mention the Slackwater paper-mills, some 5 miles from the mouth of the stream, using o fall of 12 feet
and about 160 horse-power; the water-works at Lancaster, used for pumping water for the supply of the city, with
a fall of 6 feet; and Levan’s flonr-milly, with a fall of 6 or 7 feet, and running seven pairs of stones night and day,
but during only six or eight months. Many of the mill-ponds are large enough to allow of counsiderable storage
during the night. ‘

The remaining tributaries of the river below Columbia are small streams, and may be dismissed with a few
words, Trom the west there are the following : Creitze creek, emptying at Wrightsville, opposite Columbia, o sinall
stream, running ‘2 number of grist-mills with from three to five pairs of stones, some with extra steam-power, and
none able to run in very dry weather ; then a number of small streams running a fow grist-mills, saw-mills, furnaces,
founderies, ete.; Muddy ereek, emptying about 3 miles above Peachbottom, with grist- and suw-mills, a forge, woolen-
mill, and.spoké factory on the stream and its branches; Broad creek, a smaller but similar stream; Deer creck,
emptying at the head of tide-water, and running a number of grist-, saw-, and flint-mills, the former averaging three
pairs of stones. These streams are all similar in general character, having » gradual fall, often quite large, beds of
gravel and sand, banks generally low, no lakes or artificial reservoirs, no natural falls, and a quite variable flow.
There are said to be numerous sites not used—for instanee, six on Deer creek, within 12 miles of its mouth, the
largest with an available fall of 12 feet. Ow some small secondary tributaries there are precipitous falls, some
utilized.

From the west there are the following streams below the Couestoga: Pequea, Muddy, Fishiug, Peter’s, and

Conewingo creeks, all with small mills; and Octorara creek, the most important, emptying ab Rowlagxdvil!e,
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Maryland, about 3 miles above Port Deposit. At its mouth is the power of the McCullough Iron Clom
a dam about 170 feet long and 12 feet high. That the stream is subject to considerablé freshets ig sh
fact that the original log dam at this place, built in 1828, was swept away in 1857, and that the stone dam Dy which
it was replaced was also swept away in 1881. The present dam is of crib-work filled with stone and concrete cA
race 100 yards long gives a fall of 14 feet, used for the rolling-mill, the power being stated at 120 horse-power dl.;l‘in
seven months, and one-half to two-thirds of that amount during the rest of the time. The pond ig large enoughtg
store the water in dry seasons during the four hours when power is not used. About a mile above thig DPOwer ig
an unimproved site with a fall stated at 25 feet; and still farther up are a number of small mills, generally grist-milig
though there is one paper-mill near Rising Sun, Maryland, with a fall of 18 feet.” The streams from the east have thé
same general character as those from the west, but seem to have more fall and higher banks. The Octorara i gaig
to be an especially good stream for power, on account of its rapid fall and its favorable locations.

The prinecipal fact that strikes one in considering the power of the Susquehanna is the comparative absence of
large falls. And as regards the tributaries, the most prominent point is their gradual fall and the absence of
cataracts like those on so many of the northern and southern rivers. On this account it has been impossible to
give much of an idea of the available power which they offer or the sites which are capable of being devéloped with
advantage.

The first-of the following tables gives the drainage areas of the Susquehanna and tributaries, and the second
the power utilized, tabulated from the returns of the enumerators: : .

Pany, with
0Wn by the

Table of drainage areas of the Susquehanna river and tributaries.

Stream. Tribntary to what. ' . Locality. D}‘l‘:‘gl:ge
Square milss,

North branch of Susquehanna river...c.cc.cciuvvenn.. Above mouth of Oal creek ................... o7
..| Below motith of Oak ¢reek ceuvereennenreans e 29

.| Below mouth of Charlotte Tiver ..u...ecns eens. it

.| Below mounth of Unadilla river .... . 1,638

L T 1 - 1,789

Susquchanna 2,004

Binghamton 2,979

Above month of Chemung river.....c.c.cc...o.. 4,045

. Below mouth of Chemang river . 7,48

o Nanbieoko cvveeeaiireren i e 9,850

S Berwiek caaee e 10,059

B £0] 1 1 ¥ 10, 058

Below mouth of West branch .. 17,425

. Clark's Ferry.ccoceriemmanneaane vees 18,820

Below mouth of Juniate river.................. 22,052

Falmouth 23,859

Columbin 24, 835

26,283

Oak ereek voavenaenan 115
Cherry Valley creek. . 121
Sehenevas creck .. ... o T . : ; . 12
. Charlotte TIVer tveaenuveiconuananansssicsecvmmnmasanans FOT ) e . 178
OLEL0 ETBBK -« msmmr e aaavanesesmemnn smecamasaanaenns vaee ....do- . 108
Oaliout creek... 115
Unadilla river -. 561
Butternut ereek 1%
WWharton Creel coveevernnesaaecannmcnmrasssssrsnsanannn a.en 02
Bennett's creelc . #
Chenango river . . ) Above Canasnwacta creek ... @7
DO.eeene - . . et ————n- Abovo Tioughniogn 6TEek .« «vxaeamsereearoonesr 085
Do.oeeenennnnn - . . B 1) P 1,640
Canasawactl 6reek vevencivccieiamrnercrmsnneseacmanann [ DY« 1 R PSRN 6
Genegantslet Greek oo iaiiiieiretieicic i, SO, P (o R U P 162
Tioughnioga river ... 428
Do 75
West branch Tionghniogs river .. ' 108
East branch Tioughnloga river ...cvcviiviiioniaiaano., caen Cow
[RTASTRFTTT @ & ) S PR, mterererectmaaas ve-.do 29
Starucea ereek . ..| North branch of Susquebanna river ........ PR o
QOwego creek coovevnnn.on - IS PO 1L IS .en.do o
Cayuta (Shepard’s) creek .. Jo--ido ..l .. B P : [ PP PP eeanecanne 48
1,041
2,107

2,618

607
1,884
488
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Table of drainage areas of the Susquehanna river and tributaries—Continued,

Stream. Tributary to what. | Locality. Dr,ffri:,]: £e

MYOER TAVEL 1eceeasirmessaermcmesemanesemneannnnmerannss y Square miles.
(m‘istcoxi'»;r Chemung river-.......ceeeniriiinnnnrnnn..] Alove mouth of CANISLED FIVEE - creenererenseens 76
n. S 7] PP )
R 5o

4 K ooeeninnsensrmmnrnnns
Puscarors cree 16

‘| CADIBLEO TIVET weevrrvmeaneaeenecvnaennan,

Cowanesque croek. erseees ‘| Tioga river covueernniveen... DO . 988 ;
f11Ti) o () R At “| North branch of Susquehanna river........ . 4 ‘5
Towanda creck .. " ;
WYROX CFOeK o oceirreensnnrrrarecmenancnn ..;O |
Wyalusing €reek eveammvrioaiiieininnnenan. do 004 4
Cunkhannock €reek «oeeeeeevreransernceaen ) --w-d(,,............................,.............. ;U" j
Lackawanna ¢reek «oeermaaneaecoeenaea. B SRR LA R AR L AR AL LA TR e e L I it ,1’

EEERt il I O “enseamesvaninsnnues, e ¥

Little Wapwallopen oreek. N o a8

Y | NP 6
B L SN waenemaeeas 145

foeen@O mamataccrnceresarmnrtannannas) 131
Fishing creek............

West branch of Susquehamna viver........

RN {/ RN s euameasminnurc araves moneatanarannn 450

Above mouth of Clearfield creek.. .ooe..oouun. 76
Above mouth of Sinnemahoning creek ......... 1,447
QUECH'BIUN . oeeriniiiirniaeannsaiann wrmmana we—ee 3,
B N cens| Loek Haven .ooenovienninii i rvernemeees 8,041
R L | WIHATSPOIL cvernrnrmencnruneen cerenenaceranaes 5,300 %
Do -.one ..o A MUBCY dAm. e e iicai e 6,010
Do....... . B U P, | Louishurg ceevencieirannnnn. sarromevsse P 6, 308

B R L LT L L CLC e L EEEE! FUURY. . U, J MOUIR cvriserene s e e 8,466
Clearfleld creck. ... semsasnees e e B T T 342

Moshannon oreek,.cooeemmnen
Mosquito ¢reek..cvue vannn -
Sinnemnhoning creek

R L RO 232
54
Benezetld..oure.veemerncrinciirererrrer e 163
.| Driftwood ..coveunen 34

Mouth.. 002 §
Trout run...c..... seemvesssensmamatetsacossanatanannnnn s I .

Driftwood branch....oeveemernniiincniiin. SRS ....do. ) IO U 214
D3 U U 20

Kebtlo ereak «ouvvmvanneninnaniacnseieaienesiaene oo West branch of Susquehanna river . 915
Bald Eagle creek ..vveeiieeenanan.. femereeaaiaaaaaat ...do e

Boach ereek .oveeeiiiiniireinciirrre s aaner e aan ++| Bald Eagle creek . coeevervscasiannens do . 157
Fishing creek... R 1 Y
Bpring ereek.cocer e icererceaianinenre s (TP PPN
Pine ereek, coovur i i e
Big Larry's reeR.cee e cvenneierensinnennnneantennens .
Lycoming ereek ..coouioeiiiie i i aeii i e e e
Loyalsock CTBER .+ venreeennansernantsenen mmraeannanons ....do
Muney ereek oooen it i e P

White Deer ereek .eeeeiareceiaereeieriosocnesiacas Lot wnnenns
Chillisquaque ereek ... ocoveeiemiieecenievnnannans [ (TSP
Shamolkin ereek ...oovvenenana. Miseasetranerscanannaiis North branch of Susquehanna river........
Mahanoy ereek ..oooeiiii oo, feresenanann Crenreennes D PP
Mahontongo ereek. .o..veeeeeireereaersn conmnracannnns
Wiconisco creek

930

110
s
133
O 1 T U P . 166
............ S S . 1 PSP Y | SO RN 83
Clirk's C1eek ovvneneine vrerrnennns hdtceenieneaaaas B i P U R I SN PO beearaanaras 47
POIN'S P0CK . e ettt i e e e eanenees R U PR cereereaneranens S P N hemesteacasnsianaen 361
Middle ereck ...
Juniata river ...

O 147
L 5usqueh ANna FITer it rsesres raecmrcians ... Below junction of two branches........coa. 1,842
B (g { Newton Hamilon «eeoeveeaea i iiiiiiaiaas 2,970
[ 1 SRR By 23 6111 13 5 (1) £ S e i, 550
TN [ PP paemnbesvaae [ [ i Millerstown oe s oanns eemerere et amrans 2, 000
Y (. I R B 7 ; 3,203
B3 TDEZI S INT) PP PPORRPY RS I © 17) (- 20 | SN N 5ag
R PV MO e i teie s e e 900
RN [ I, coveesamnrerenmimmsnennnenesn Hollidaysburg . .o.oocn.s veevsmeareanaenra s 130
Crovked dam . ..ooonool . 240

e reveveaenaens reeenerenraanenn 10 eeaeaaemenvranenamensncasaneeanee THECe MO M <o eneree e e eienecanenannns . 273

JR 1 SRR

JUN: I DU enrasreraanaan Willlamsburg «oveeees vew- 2
fereseseresttarennsorstracans P DY 1, SO R ceee Muddam........ 433

coes | Smoker'sdoam., .. 3z

+oo.f Donnelly’s dam . 842
ceeed Willowsdam ... . 47
Water Streot dam 156

------- vesrebensnsoansensnscanasss vl ATEXANATIL cins i ciii e ranarn e cs s te e 00
rasisasumecsiaceresrnnraannn | Mouth of Little Juniats «cveveresaccrarsvenaenes 74
LU ST - SUUUURRPPUR PRI [ 11 (12 oY X\ TIPS PP R I 750

7
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Table of drainage areas of the Susquehanna river and tributaries—Continned,
Stream. Tributary to what. Y.ocality. I)mhmg“
area,
- — —
Frankstowh Dranch of coccovvveverer ciinraiaenen cenans JUDIER PIVOT vevercirinrnranaeociccitanaans Huntingdon dam .« .eveeeveneeen bl wm;:lu,
) 87 T O s 1 AUy S Mouth....ioeeien L g
Standing Stone oreck Frankstown branch ......oceviiiinai s, ceenllO L ’;33
Shaver's croek ..... JRRN : (S e mmmerae PR PR 1 S VO .. o
Tittle JUnIRba TIVOT. ¢ caxaascanae camnacacnaar cewnansan T 'I.‘\ rone (including Bald Eagle creek) ., 1:,;
b 3T YU UINORIPRIPRDN RPY : ') SN IPUUpNOIPRRp USRI B 111§ J' T TR N
2T YU SR : [ SO ST gf‘:
3 1T 1Y) ceeearnns] Littlo Juniata river..co.oeeoniiieiiiiiiiieans@0 ii il - o
Bald Bagle creek «oveveeaseasvemcmariiiioiianeennion. vee [P RN P . 5
. Great Aughwick ereek 318

Kishacoquillas creek . . m
i £:10) 4 71 R ven - ..

Tuscarora creplk . Qi‘;
Swatara creek ... 520
Conewago creels . ®
Sherman's creek . 23
Conedogwinit ereek . 56
Yollow Brecohes oreek .o.... ... b irmnsEiaraaannaenns w.do .. a7
POOTICB CLOEK 1o vt o vaemaareronnassmanmnnnsasessnnnan s 148
Conestoga eroBK . .ovmnenaiiiiiiieaiim e «e-.do m
5 g G .do 474
Conewingo ereels «oceevreiiiiiiiiiaiiaiiiiiiianes ....do 8l
Dretorarn ereel. vou. ceiveriinerciacniionnnacniateaaen ....do 178
Detr BTOBN .+ viieic i iia i ci et saaaia s e .do 128
Table of wutilized power on the Susquehanna river and tributaries.
& 8
. AL
Stream, Tributary to what. State. County. Kind of wilt or manu- s = gﬁ
aoture. b E zvg
y IRk
“ B4 3]
Feet,
North branch of Susquehanna river ... New York.... Agrionitural implements..| 1 5 10
.| Blackamithing ..vevoen.n 1 5 U]
.| Cotton-Taps.ccsaccicee-enn] 1 8 18
Flouring and grist........ 4 22 m
BRI o eveeeemamcnaniae e 14 824 m
Planing....oveveeaeeaannns 1 [} 10
Machinery. ccovseinienen 1 1
. POPOL. . carvraannnnnanennns 1 6.5 16
: Dulmwnre ..... :...! Flouring and grigt........ ) A PO &
Chenongo......... R 3 22 m
............. Saw ...... 1 4
v Pl 0 e e L O e ] BROOMG L ceaaeaa Woolen - . 1 7 &
.{ Flonring nml p;mst i 20 18
Cartiages, ote 2 138
.| Furniture .... 1 5.5 %
B R S e 15
. B!uckaumhiuw ............ 1 4 1
Leather -..pevoene- e 1 7.5 30
SAW (@) <amerncmmmneinsens 4] U] ®
Wheelwrighting .ooeeeeen. h U O 12
.| Machiuory . coeeeimenanenns 1 i 2
Furniture UL T FRRRO | 10
.....} Sash, doors, and Dlinds....] 1 4.5 %
JY U IS Saw Jaol o o
[ PR U IR [ U, Flouring and grist C2 8 mw
| New York ... A BaW aeeevrraees N 2
.| Pennsylvania T . reevenanaas 2 13 o2
-do l‘lourm" and grigt....---- 8 u 5
O T FiPY ¢} Ry 1 10 Joreer ;‘
B 1 S, Tog (D) caevrronmnnmvonnrs 1 n
URY: T WU Water-works (b) -.-- g1 7 40
w0, Snyder ........... SAW (D) cemeeeanernnmacnnes 1 8

o The power on the main stream nsed for saw-mills can not be dlsﬁnguished from tha.t on the tributaries, The total is given under the head of the tributarle
b From Pennaylvania canal,

808
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Table of utilized power on the Susquehanna river and tributaries—Continued.

81

Chenango river

Stream, Tributary to what, State. County. Kind og ‘mill or mane-
acture.

North branch of Susquehanna river ...| Atlantic ocean..... mwmneransentecnan Pennsylvania.] Perry..oovve e Bawi@) o ieeennnnns
[0 TP UURIPPRIY Pt |1, SOOI PR U weeof Dauphin .........licdo (@)eoeneine i,
Do.. eello iinveieandered0 o ireenenna... | Flouring and grist (a).....
Do. BN OO Canal shops {a) .vvovunnnn.
Do... Lancaster....,....| 8aw(b) .......... [

Doceennnn.n vaven

Do.....

R

R U A

doLaaee.s

L PR i1 O [ O [T
"Doceeiiaannnn wmmreaee [ U | [ BRI
Do..... tevenrssnnnecnvanomnonensnarlseselll sannonn aaeoeravaner

DO cvvieiiiiaiiie e TR P 1 S OH PPN
Do.cnnnn.. tatmsesaaencaicann PP SR 1 I aransreresmanaens
Dot i RN DR . [« S N
Do.uoioo..n. PSPPI SRR | SCPPPIPPPSPR —e-
Do....... bt menemaaaan s R { R, tvenas earaamcsrrans

a From Pen

naylvania canal,

I PP

[ [ I

PR 1

R 1 3
cewdo...

wespen

[ RN 1 R

[N I SO

DR U IPUS

PR U N

. OtBego .ot nnne.

R 1 R

werdo...

PN 1 SO O
RN T+ TN SR [ SR
sodooal. P
JROOY : : R, Delaware .........
RN (- IO N
R (U IR | S
JUUOY . SRR VSR [\ SR
' 1 ISR PN 11 R
PN 1 SN PR 1 S viasean
RO 1\ S, Herkimer ........
RSN . P L
PR IO, RPN (R
JRPO T I, Madison .oveen.n..

S PO 1. SN

Chenango......- .
R ST

Broome. .aseennnnn
wer.do

PR [ S

.| Paper
.{ Foundery

! Wheolwrighting..
.y' Woolen . coser i nnmvmevaaas

Flouring and grist (B). ...
Woolen . covrenicinananunn
[ 111143 T
Agricultural implements..
Duotter and cheege .......
Blacksmitbing......
BOX . iaereinnnnan

Floaring and grist. .
Baw ...
Lenther.

Sash, door, and blind..
Wheelwrighting ..
‘Wooden ware. ..
Foundery ..c.oouevenannss
Planing...cooveene
Wheelwrighting
Flouring and grist........
SAW tuiiniiieaenn chnmseaan
Flouring and grist
Woolen ...

Flouring and grist ........
BaW coiveniintrnnes ——————
Carriage
. Flouring and grist
Saw
Leather.cauicveeiussnnnnas
Wheelwrighting
Flouring and grigt........
TFertilizers

Broom and brusgh.........
BAW cevirervmronrimnnnes
Keg .cvonn.s
Batter nnd cheess
Flouring and grist

.| Farpiture ......... [,
.| Saw

Planing.
Leather .

Floaring and grist....
Flax-lressing.....

BAW ccrraimamnaaromasiaes

Blacksmithing avaos

WOOlon ,oursonannnan vannn

b From Columbia dam.

i Number of mills, :

i
i

ot =3
Hb:;-ﬂ;-tnHmmHHHEm=HHpHp—H»HHmﬂwuw&uuwwuumnmmuwnuuuuuwHngwuuuuuawuuuuuw

i

=] &
z | Eg
hal I3 1
E 8%,
g |8
- Feet.
7 23
[ PO
15 80
|5 N PO
6.5 70
........ )28
11 o8
119 438
28 48
[] 10
[} 12
32 25
19 27
12 40
481 1,108
980 1,758
83 167
16 20
30 58
10 55
13 20
57 104
8 18
16 4
18 8
18 8
20 30
€8 o2
110 300
b¢] 15
190 400
3 24
7 4
12 B
17 80
a2z 85
» 2
20 5
h3 50
19 a
8 10
9 2
24 248
4 10
4. 5 15
2.5 268
4.5 12
7 25
4,6, 80
4 18
8 10
10 4
153 578
17 18
260 5580
13 18
22 L]
24 12
10 12
50 148
23, 6] 76
42 41
10 7
10 PN
7.5 &
8 4
500
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Table of utilized power on the Susquehanna river and tributaries—Countinued,

Stream.

Tributary to what.

State,

County,

Kind of mill or mann-
facture,

Tributaries of ..

600

DOeneieeiciaiaaaen s
) 1 TP UUIDIIE PRI

ver.do
c...do.

Jews.do

New York....

..do

..do .

eodo ..
.} Chenango..
Y PR : [« T

.} Broome.
IS P ('

Jeaedo e

odo..

..do ..

... do .
RN L7 3N

[

Chenango.........

eeo.do ..

oo,
wodo..
cennlo Ll
PR U Y
Broomo

Wuyne
vedo ..
Tioga..

do ..

Chemung

.} Vegetable oil

. Bl.&cksmithing.

.| Leather

.| Flouring and grist....
.| Drugs and chemicals.
+] Furniture
-] Foundery...ccovcvernenne.

.1 Leather....

.| Wheelwrighting..
-{ Saw

-{ Papeor...
 Leather, ccveveaaceseenee
.| Wheelwrighting
.| Flouring and grist
.. do

Carriage
Keg cennannnnes

Cntlery...oco.vanenn..
Flouring and grist....
Furniture

PFlax-dressing. cavue.......
BAW ciiiiiians eaanane
Leather......cooeeeea.. ...
-| Machinery....... feeenees

Wooden ware.............

.{ Agricultoral implements .
BT 1

Box..

Cutlery...ocoanens
Carpenter-shop ..... ...
Flouving and griat........
Dyestuffs and extracts.. ..
Furniture
Saw

Planing

Saw
Planing....covveenveeannn.
Leather

70 A
Sash, dgors, and blinds. ...
Tlouring and grist........
Apricunltural implements .
Clothing
Beehives.coooe--

Flouring and grist........

.| Agrieultural imploments .

Woolen

Number of mills.

5
318,
g | &%
5| &5
- 1A%
= | =
M"\—-—
Feet,
0 8
12 25
6 1
3 o5
82 %
9 9
303 85,
30 N
b 8
8 2%
65 12
18 &3
........ 35
6 5
18 18
Iy i
] 0
108 205
9 %
8 hi1
07 219
516 1 1,007
8 13
2 2
4 4
1 38
k] 10
15 10
7 380
7 3
1 3
52 13
49 7
8 18
2 5
7 10
4 20
161 224
28 k)
28 %
14 5
163 a7
5 25
it} 77
9 !
........ 1
amvaen 4
10 18
283 o7
4.5 bs
I 15
06 186
11 30
i3 5 18
f 26
11,5 18
5 (]
18. 5] %
8 20
[ o
215 g7l
10 8
17 i
15 £
114 516
15 w
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Table of wtilized power on the Susquelunna river and tributaries—Continued.

w0
[\

o e e —_— e
&
£ b £
BN R A
Stream. Tributary to \Yhuu State County. Kind ug'ul;l:)tixlllx ::!‘ manus ‘;5_’ ; :;é »:?
2% |28
2| E | 3°
“ | B &
" Feet.
Other tributaries of —veeiovvenn il North branch of Susquebhanna river.] New York ....| Tompking ........ o u6 s
TD0ueernacaesnrnnmnnserantnnan B erveans feeOena o Sebugler oLl e 3 a4 77
odo.a.. Y| U I - | Flouring and grist........ 2 20 65
P () S Pennsylvania.] Bradford . ol Plaping oo ied] 1 b 13
doeedol [N i . S Flouring and grist........ 1 H 18
.| ¥ew York....{ Chewung........ J T DU 2 10 85
.| Pennsylvania .| Bradford coeveeer | SBW vovnmerrrsnesnoncnnnns 2 46 hso
deeaddo il peelll Flouring and grist........ 1 17 30
New York .. | Chemung..cvvevs o0 o vneeennnnenn. pasmes| 9 o2 305
RO U N S (T O, BUW vereerineeeuan 12 124 304
[P U6 Pt PN [/ R B . 1) 17 DU 1 16 8
Saw ..eineea. 3 as ar
Fertilizers oo eeecvecannnn 1 9 40
Flouring and grist........] 10 83 485
BAW caeniinnas [ 2 41 130
Leatlier..ocoeveerrarnnnss 1 [ 10
ConhoctOn TAVET veacennaaancneaes. Flouring and grist ........ [ 04 128
0 T ) 18 BAW i reneesass L N PO, 50
DOuemceeeenans erreenanen Y PN [ RPN B [ . Schuyler.......... Flonring and grist . 2 52. 87
DO cerenve e e PRI RPN PPN [ ] PPN | O 8aW .oeit s 1 22 25
Caemung river .......... crerarens cerBO i Steuben .......... Flouring and grist... 7 62 &
R 1) M O : SO eerreiiaeinannananens 5 41 149
PR OO veme Sagh, door, and blind ...... 1 5 60
PN 1 I tmsennenrrnnen raamne Drags and chemiculs ..... 1 13 1
Canisteo river .c......... cesersaian. Agricaltural implements .| 1 12 20
edo...... hebeeeraner e . Flouring and grigf........ 9 15¢ 239
IS TR 1\ SO PRPURIIN PPt [ BSOS N N -1 U 11 1264 289
e 00 e eeeeane e rae e anaae [SPRO 1, IS cear0 treennneannes| Leather 1 15 o1
R [ ORI Paints ...... 1 jeceens 5
[ 1 Woolen .. 1 11 15
Allegany ...... eo | SAW teviannn nnnrenn 1 18 15
ceentlO e Flouring and gris. 3 2 115
BRI E T RS DRI 1) SRR RPN B 1.5 65
Y U IO PR [, RN I -1 USRI SR 25 (h 475
............. Pennsylvania.| Tioga.............| Apgricultural implements . 1 10 50
[ [t Y. 1) B Y LTS A i [ - 73 278
P P FRN 1, Flouring and grist..... .l 3 28 02
Now York... | Steuben ......... e 1 290 30
.{ Pennsylvunia | Tioga 1 7 20
SN [ RPN 1 16 20
8 a8 275
2 ] 80
12 190 378
pee @B e Wonlen ... tvveerennane . 1 5 16
Potter ..... weverar] BAW teeiniienaniiiienaie] 2 41 6l
Bradford ......... COITIAEO v e s vmresenenned| 1 30 60
...... ceedllo coveeenniion | Flouring and grist........} 5 56 181
BAW ceveeniemerecmeaeenad 3 45 72
WOULET ceotiaeiaceannnae P | 7 3
Saw caeeennn 1 [} 30
1 SRR EUNY: SR [, . -l Flouring and grist . . 7 0 23
Tunkhannock ereek vu.eersvaccaeeeseae) o000 cenes rreetaeran e R Wyuming........ | Flouring and crist........ 3 25 134
Susquehanns ..... i Agricultural implements [ 1 8 4
............. | PUIBUATS «oememeeneaaaes 1 12* 15
........... [ SN S [} ki 122
eo | Lather coooiiiiiie e 1 8 15
............. Flonring and grist........ 5 60 156
---- | Agricultural implements .| 1 10 85
............. Cndery .oeeee.- 1 10 55
....................... Carpenter-shop 1 18 a0
iwemerenees | Guapowder 1 15 20
ceeei o ocneeen oo Lonther cem] 1 12 35
eetlO BAW oareias PR o2 2 20
PR U . i Flouring and grist........] 4 50 1
Sugquehanna . .. 0 Blacksithing. ..o oene .- 1 i8 8
oo i CRueniture oo .sran 1 14 18
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Table of utilized power on the Susquehanna river and tributaries—Continued.

~ Kind of mill AR
Stream. Tributary to what. State. County. in¢ Dmgltiu L or wanp- E ; . zg
g1 8015
El |7
R
Tackawanns river.... North branch of Suaquehanna river.| Pennsylvania Susquohanna . .... 511 [ Fe;;, 1
O [+ B Flouring and grist 1 2 4
-eseqess.| Bradford.......... Woolen ........ I @
......... ceoodo LA oo) Blacksmithing . % 12 5
......... verndo iiviiiae. o Toundery....... 1 n "
......... c<ad0 .oo.ova. ... Flouring und grist 2% 480 504
......... o BAW e 95 870 530
PN : 1 Lonther....ooovvaeruna... 1 % %
Afoee @O il Sash, door, and blind . ..., 1 8 10
Y < 11 Toys and games ..........| 1 9 o
.| Susquehanna ... | Woolen ....coovveeen.iin.. 2 a4 ]
~te-ando Drugs and chemionls ..... L S TR, 10
..do Furnituare .ooveoooaan.... 5 55 81
..do.. JOhair ol 2 2% 1y
...do Planing........... 401 18 18
PR s U+ SO Machinery ....... d o1 16 15
Y ‘Wheel wrighting.. i 59 8l
R 1 R, -| Wooden wars....... 401 14 o0
IR (. SOOI I - 1 R ..l 85 7614 1,55
PR U R Leather ............. R 1404 m
RN (s T Flouring and grist........} 26 344 848
Wyonming......... Agricaltural implements..| 2 2 %
R 1 I Blacksmithing...eve.ooona 1 . 8- 18
vesrdo KoZ cvvnienrinsainecnnann, 1 27 3
... do ... Phming....ccevnaniiannens 8 52 59
coado Toya and games «eenun. ... 1 21 30
RN L S Flouringand grist........[ 20 314 - 85
ceo.do .. Legther 2 26 82
..do Saw ... 20 4284 500
Lackawanng...... ‘Woolen 1 9 8
verellD eameieaann. Agricnlturalimplements..| 1 | 15 4]
[ (> S s | Dagkets, oto veeenenneeiens 1 13 il
Y 0 YO Furnittare cveeevemnnene-s 2 19 4]
veadlo ooeni.n..ol,) Foundery ...... verneinaas 1 2} 7
Y PR [ I Gunpowdor.coaeeneocians, 1 a0 o
do e, Leather...coovieieanvinnas 1 g 10 n
PN 1 S SAW «ormererineimraaean [ 4
PO [ TP TFlouring and grist........ 8 107 %8
Luzerno JWoolen coveniiineenniaias S PR , 4
oo ... | Agrieultural implements..| 2 12 2
......... ... do ... ..| Flouring nnd grist........| 41 658 400
........ PR SRR [ F1-TiCA UG JORIIPOPRR o S o 85
............. Saw .. 37 | 474 T2
............. P.upm‘ 1 1 »
........... ..| Wheelwrighting.-..caueee| 1} 8 6
.......... Agriculturalimplements..| 1 9 10
.| Blacksmithing...eeu.. o] 1 10 ®
Planing........ 1 8 %
Woolen «ceersanrns 2 SO o
Flouring and grist.. 83 450 848
Leather. ... 1 17 "
SAW ciccmrnraaie 27 385 eoL
.| Blomary and forge........ 1 8 el
.| Blast-furngee .ooeeeseenasal 1 22 n
el PADET. o crieinaan e ns 2 20 1
.| Wheelwrighting..cev----. 1 12 ”
-to . Printing and publishing .| 8 j-eu-ees 8
- do. 1eel0 seiieenioo..] Flonring and grisb........ 6 85 108
--do Sullivan .......... Flonring and grigt........| 1 15 ;;
Ao .. Northumberland..|... 80 «coammenae 1 % 5
L T R PR {1 . [ s YU Saw..cannn. 1 12 o
‘W est braneh of Susquehanna river....| Susquebhanna river... . [ (¢ T SaW (0 caieernnnn 1 u 100
0 T U R - S . .| Lycomng Flouring and grist.. 1 9
o T S 1L U SN Joee do .. B iercaaaensansrannann 1 8 ""z;
0. eaaeanen P SR PP RPN It Clearfleld......... Filouring and grist ..c...-.t -8 2 N
602 o From Pennsylvania canal, )
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Weat brench of Susquehanna river....

Muanoy ereek ... ereamaaaen

Stream.

Tributary to what,

State.

Connty,

DOvcmeeeevnanens paremeasavseanssans
Do.eenses eeveenmmeaan Ceemranerans .

DO caeneasnnnnns mamas PP .

Lycoming e1eek ..ooocooauee veamane [PTR! PP

07 SRR ermmnaeenanay .

) 27 Y O I

fEVITRE 2] U .

N D PO

FE T vaaenamen.

O [ U

R U O 1N R (. S,
PO U T, cremrarerrenreerannan ¢ [ R
R U Y PR IR [\ NOTTOU N

.I Pennpsylvania .

S PP ( IROp

e oL

R 1}

R PR T IO .
[ EPURY . S N

IS PR i | IR K

3

Cleartleld. ........

Lyeowing ..

Lycoming ........
-..do .

[ 1. R
R I

Tioga .oovs vvenne.
Lycuoming ........

Clinton .cooveivn..

Y. I R .

Centre.....

DO.evieiinnnennn,

Do..oeuu..

a

R 1 S

FR

West branch of Susquebannawiver.|.

R

R L

RN U, eseenemnsamareETrovas

Not running in 1880,

.

feenado ..
Jeeodo
J....do
Jdovendo .

veuedo ..

U [, R

cenddlo L.
.1 Montour.
cendo .els
Northumberland. .| ..

O T, S

...do..

PN 1) SR
A Ti0gh . cuonecraaan.
R : 1 - s

.i Carrizge muterials. .

. Woolen.

JBaw L.

.| Blast-furnace (b) ..

R R

Kind of mill or manu-
furture.

Carriages and sleds..

Floaring and grist

.| Lvather.........

Saw.....

Woulen ..ooun vineninnnnen
Flouring and grist.

11
Saw

Flouring and grist ....ev..

SAW e e
Flouring and grist ........
SAW oy vrenierraes

Flouring aud grist .......
Furniture . .oeesenrsneann. -
PIaning . .coerveininiinens

Stone and carthen warea.. .

Flouring and grist ........

| Blust-furnnee covevesonans

FOTZUB . conviiivanirnsen v
Rolling-millg.comeeeoennan.
Paper{@) coovrermeanaienns

.} Flour and grist ...........

Bdxatools . coieneeenannen
Wherlwrighting....
Flouring and grist...

Woulen ........

Blomury and forge (a)
Wonlen oesnnnnnnans
Blust-turnaco .....
Blomary and forge.... ...

.1 Agriculturalimplements. .
o Rellinganill. ..oooan s
.| Machinery -oenieiioaan.
.1 Telegraph and telephone

appariing,
Paper

BAW e e
o Flouriug and grisg . ..... .
. Furniture ...

R |
BUW crevnarremanaeas
Leather...... [
Drugs anil chemicals ...
[ )
Flouring and grist........
Wheelwrighting «ocvoeeuss

Saw

b Idle.

§ Nnmber of mills,

{

[ T e I R R I N - - e i R N

I

-
o Nl e R

-
T ke S o o W

Total fall used,

b

=
[E]

[EE I R
=

=

1y

o

12

85

b
“
g,
£+
B
ga
E¥A
£%
k]
==

154
e
U0

131
12
12

368
u

334
20

120
95
433

5
o

235
175
1

110
30
24

16
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&

Suream.

|

604

@ From Pennsylvania canal.

@
E
Tributary to what. State. County. Kind ngftlgrgr mane. "g
=
E
. — . &
W est: branch of Susquehanna river .| Peunsylvania. Flouring and grist........ 2
. Agriculturalimplements..| 1
.| Carringe matevials......... 1
Marble- and stomo-work. | 3

ing,
Flonving and grist._...... 16
Woolen.ooaoeuoao... 8
Leathor ...o........ 2
......................... BAW i T
............ Paint...oooh eaniniviaia.,. 1
. [ FRN ¢ 1 SN Shirt . i iiiiiei e, 1
RS DR 1+ IR I Y I Wood-turning vv.eeoeane.. 1
eseido cianaoons Clinton ...........l 8aw .ol 1
Y 1) S Caneron.......... {10 RN 1
PN {« TP vee@0 orenrerannn.| Flouring and grist........| 1
dooidoainl )V SRR BAW ceminiiieiiiiiaaieaa, 1
B PP 1. IV [ L R Flouring and grist. 1
[ 1 Contre..coo.n-n... Rolling-mill.......... 1
PR 1T SRR R 1 S, Youndery.......... 1
R 1 TR (Y | { S Blast-furnaees ... 2
R (L S B JRN < U S, Lenther «.oo.oueaae.. 1
R+ 1 S, R U S, SAW ceereieiiiiieieena i
~do..o.. Ldo e Flouring and grist........ 12
P U R Y 1 . Woolen..ooovemneninanenns. 1
PN (s S Clinton ..u.civnnn. Agricultural implements .| 1
P < U SO R L Foundery.eeeeecvencnennns 1
oo o Flouring and grist........ 10
....do SAW ccvrre venrienicanne. 18
....do.. Brick and tile...c.veeuaea-. 2
....do ., WoOlen seueevnrenennnanan. 2
dee-do .'Flouring and grist....... 1
... do ] BAW e 2
............................... R Flonving and grist........| 2
............................... coddo .. SAW .eevireinanonnenaanane| 8
............................... odo.. N s R .
................................ ..do Flouring and grist.......{ 8
............................... ceello el Agricolgural. implements .{, 1
............................... ...do Furniture .cooeoveennnnan. 1
oo do Flouring and grist........ 18
.ee.B0 ... Saw 81
...do 1
.o..do 14
. .. eeloaendo - 8
Ldo... ceri]edo . b
Susquehanng viver below junction | ...do 24
of North and West branches.

................................. ...do FUPUTTUTUPUSRTY SR
caedo . .| Agricultural implementa .| 1
.............................. co-.tlo SAW - ceevrnrarmaenanensne. 3
............................... e @0 cevvent]ee @0 o eovauneno...| Tlouring and grist........| 2
............................... conndo e Bopder coooniaos | Leathererevenceecceevenens] 2
............................... eeello e e 0 e [ BAW e 12
...................... veed0 eeeenn. b @0 eneeen .ol Flouring and grigta...... | 27
PR ¢V Centre..... vammen Agticultural implements.[ 1
N U ST POV T PR Toundery .cceees .as RPN 1
Jeoo.do R U/ R Planing. cevcnu- 1
een.do .. .| Wheelwrighting 1
«..udo . e SRW caciiiimnanaanennenes 28
..do .| Flouring and grist........ 16
Susquehanna river. .c..cceeven.... ..do . Y 1Y 1) R peesrareanns 1
DU (. RN URURN FESOY . T I .| Huntingdon ...-..| SAW (@) ceevveemensveernan: 1
Juniata Piver ...ccciiencciiennnnaafo o, 40 .veenvnn] e @0 eoeernrnnn..| Plouring and grist........ 1
B N PUN: [ S Juniata. coevaeen.n PO U SN ROPPPRPPY 2
cevedo. PFranklin coceeroeifuaedl0 i ciienns 2
-.do .. R 7 SN LeAthor . veee covenenes 1
..do Mifin .ocevninenes Catlery and edge-toola....| 1

T
;|8
T 1
ol
z | B
R
e
Feet,
3 -]
¢ 7
11 19
........ 8
2853 405
54 %
18 2%
1,226 1,601
25 25
........ 3
14 35
8 %
g 2%
9 40
18 10
¢ 18
13 )
18 2
........ »
12 8
8 130
156+ 240
14 %
10 ]
Bt ]
138 25
274 388
26 8
........ 5
9 8
13 2%
20 8
b 80
o 88
48 4
g 8
7 4
239 488
388 814
8 12
150 54
8 o3
........ 3
3304 4B
27 ®
23 2
36 w
1 4@
1
Cogo34| o BG4
8 4
12 3
12 8
5 4
3104 b3
215+ 516
15 feeaeeenr
10 Jaweaner
1 B
28 17
24 bt
14 10
o4 202
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— ‘ - »
= P

= 7 g

Bl E | B

Stream. Tributary to what. State, Connty, Kind "fﬂ}}r‘:f maua- E f: é.;:

Feet,

Kighaconyuillas eroek «ooovveeinnns ++| Juniatariver........o..... [ Pennsylvania. FUIDIEUTE +evnenrnnnnnnod 1 q 3
RPN 1 P [ PR [ JIUT. I S Flouring and grint. [ [ 106
R |+ SRR, [P FORY I I, Saw ... e 2 18 16
PN DU eeeean TR AP SR I Woolen ..o.oo..oo.. 1 9 16
Do.....- .- . Relling-mill ....... 1 12 160
Great Aughwick ereek .oooonooonnn. -- ¥uolton............} Flouring and grigt..,..... 2 50 40
Huntingdon ...... R [ SOOI S 12 40
......... Bedford ..........| Blast-furnnee (@) eeceeo... 1 (A PP
.......... R T PPN 171 1" APPSO B § 4 10
......... veeellt o ivienseneas Flouring and grist........] 6 (D112 150
......... Blair . ocoveeoiaienea10 s v e e 2 . 50
.......... welo oo Blomary and forge . 1 4 23
.......... ce 0 ooeieeoo ) Blomarvy and forgetd). ... 1 G
Huutingdon ...... : Plapiug..... 1 & cg2
R . Flouring and grist 2 16 {eeennns
R U] Saw ... 2 18 Loaan
......... - dlo ceerennnsi Plaster .. ] B |oreennns
......... Perry.............; Agricnitural implements..| I & 16
JRPRR ceentlo Leather.......covesivauee. 1 12 B
’ JR: {1 S YL TR . Flouring and grist .......| 12 172 183
DO erannaneans eeerrererernaeran, PR U S RN PRI ; [ SO, PN U IR (-} | 5 49 54
cenellD aivanenea ] Woolen caeniiiiciiiainy| 3 37 31
Juniata ....oa.. ... Agrienlturalimplements, . 1 8 2
[ 1 5 10
.| Founderies .. 2 26 50
Leather..o...... 2 26 i0
. Flouring and grist.. 24 404 43R
1 TN B U eeudo” A SBW oecraicinnaae [ 8 Tt 45
£ FRPN RN [ O Y L1\ S, e B0 e P WOUD e enl 12 12
e B0 civevennat Miflin............0 Agriculterali;mplements.. 1 10 8
R [ S, Y [ U Machinery....ooooevenn e 1 10 8
venetlo il e VWoolen . .oooominiininaen. 3 [if4 o
doa.. O Leathere oo eianiee] 4 2
N (TRN . Flouring and grist. ... ... 15 250 and
' e .. e BEW i cainan e 8 1114 122
e .. .| Fulton . ...| Flouring and grist..... i 119 117
PPN T, ....do............_!Ssxw..............,....... a 80 [}
veendlo ooea... ] Huntingdon .. voaot Cutlery and edgetonls. .| 1 9 25
1O cvrreninnenrarea i nanaes PR [ OO PR [, OIS R [ RPN . Blastfurnace ..o .l 1 1 69
. U " T IO I S Homary and forge....... 1 11 40
RN . [ IO PR N ¢ R Planing. cevneniivnnnnannn 1 18 25
RN {, Y P T, Flonring and grist ... ... 44 6404 961
el B [ BAW coenimrenecenaeneea] 10 £2n 224
[ 1) .odo .. Leather. ... PR Cranes b DU @2
IR () TP oL Woolen .o e veenes P 18
PN 1) SO Beadford . A Founleriies coveeenannaa, 2 14 9
PO [ S el Ll Woolen ... O N a2
R [ O Y| [ S Leather. 1 10 4
PR [ PN U S L Baw e 1% 181 226
Flonring aml grist 47 808 771
L Agrienlturalimplements. . 1 4 10
WOkt .o ai v imssimraanan 1 a2 9
Flonring and grist ....... 30 440 550
PRI TR T 1 2 4
BUW eveeiiann ceswemaaas 1 18 30
Blast-furnieeo.. ... ... 1 29 20
do.. Blast-farnaces (@) ... ... 2 50 feaweern-
do .. Hardware . i § 10
do . 1 29 12
Do vviiiriiiieens tenee smases RS 5 IR 1 a3 ot
Conedugwinet ereek .............. .....| Susguehanna river. - i 44 ki
D)0t ettt et s rraraeraaan ool ennemenaann a0 e ceellO e B amean e e 23 27
................ Cumberland ......| Flouving and grist........|] ¢ a2 229
Y (I SAW coeeaenae vt ename e 2 11 35
Do.ooionn S PR S 0 - cavmneraanrccananmrss s R IO I U N A0 e Kail-and rolling will......i 1 7 1 (9300

a Notin biast,

b Not in operation.

o From Penusylvania oanal,

603




88

WATER-POWER OF THE UNITED STATES.

Table of utilized power on the Susquehanna river und tributaries—Continued,

T
Streamn. Tributary to what. State. County. Kind of mill or manu- o % g‘fé
facture, S ~ %ﬂ-
: £
h:! %8
AL IZ
Ydllow Broeches oreek ..oocovouvneere- Susquehanna river.cavecean e vaeas- Penngylvanin.| Cumberland ...... Planing....cvoooioo.o. .. 1 Feet,
. .do . ceerllo ol Flouring and grist........ 2 1}3(()) %
Y BTN ] BRW e e, 1 . 0
PR Sash, door, and blind..._., 1 ) 3
[ Blomary and forge. .. 1 8 8
Y (' S Woolen...cae.evu.... 1 1 %
Schuylkill ........ Saw ...... S emannnn 5 - »
Y (s PPN Flouring and grigt... 4 o &
Lebanon .......... PR s s O 5 o 7°
e @0 e BAW veecnriiciananiann, 1 3 ®
JEPO: [ PPN Blomary and forge........ 1 g i:
............................... Dauphin..........| Flouring and grist........{ & gt w
PO (SN Semnees BOW ecier e 1 19 @
............................... Berks.... -| Flouring and grist........} 8 m @
............................... et e I R B
................................. o oo
R . 2 10
B leererens
.| Chester . 5 p %
............. 1 4 "
81 8 (4
""""""" 1 1w 1
............. i Y ©
....................... 1 5 15
------------------------- 1 12 72
----------- 1 B 5
--------------------- Tlonring and grigb........} 2 90 I
-------------------- Agriculturalimplements..{ 1 10 1
---------------------- Blomaries and forges..-... 2 44 50
----------- Tlouring and grist........] 21 319 i
Woolel canenevmmnoronn 1 10 5
4 BAW i iy - 12 1824 167
.| Flouring and grisb........ 1 10 2
- Loather. ccaae coreavvavenn 1 12 )]
Dyeing and cleanfng...... 1 8 5
Woolen  Jiaceevniinrinenns 1 10 1
Leather....c.coecmeananse. 1 22 15
TFlouring and grlat........ 25 203 b
BAW () 2 acnamvnn aenorenan 8 k] WL
PAPOT. e cmremancanaens J 4 68 | 20
Blomaries and forges ..... 3 44 180
Agricultural implements .| 1 ni u
Woolen........ .4 354 59
Twine, oto..... 1 91 2
Dyewoods, ete ... g 1 14 1
Fertilizers....... 2 80 28
GUNPOWAOT- e sieannsans 1 23 5
Blast-furnace (@) -cveae-s 1 28
PAPEr. . cevveriesnaanans 2 16 186
BAW «ccvcmnmnnnn emnmsoes 36 476 Bap
Leatlor. covnescanmanens [ (] 0
..| Brick and tilo. --v.coeenn 1 11 8
Tlouring and grigb. ...... 184 {2,024 2, 867
Leather 1 7 4
Woolen 20 U /
SAW « o vrnaercncnmrraeenen o2 | 240 20
Flouring and grist....... Hosg b 438 63
Agricultura] implements .| 1 o 30
........... | SAWI@) ceeernmeeeieneeed] B » v
......... .| Woelen... 1 8 10
L Leather. eoeoavvarnasenne 1 13 1
O : .| Flouring and grist........ 14 | 1 w
0 ecreamenamn vennnaannnan PN . 40 . oeenn eeemesseranrenarracnnaa. P U TP Agricattaral implements {1 G 8
gr v T

605

a Not in operntion.
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Table of utilized power on the Susquehanna river and tributaries—Continued.

’ R AR ‘ S o LT L L e s ’
i ; = g !
Btrcam. Tributary to what. State, County. Kind ni {:"tﬂx}r(‘"r mann- ‘E é ,
g | %
v £ ;
Foet, ‘
Other tributaries of. Susquchanna river Pennsylvania .| Lebauon Blomury and forge ... .... 1 7 a6 :
Do |----do R RO wees] Flouwring and grist.. 24 | U6 054
Do o|---ebo ol 0 e I B 20 48
Do oe--.do .. Danphin.......... Flouring and grigt........ 03 671 095
Do. fese-do.. B L CottOn avnninestaaan, 1 14 1
i) R ( el s e Dyeing und clogning. . ... ) S PPN G
Do O Ui sdo . Blumary and forgs ... 1 10 70
1 TP -..do cendo ... Baw ..., 18 | 1y o
T T ....do o ... .| Leather. .oo.... 3 85 i
| 51 T [ 1+ T P P ....do WOUleH . vevvnenimennnnns i 15 10
0 it et e caaees R [, ....do Tin. copper, und sheet. 1 - 4
iron ware.,
....do.. Flouring and grist........ ] 121 107
PN« [ SO Agrienltural implements. . 1 8 12
o .. WOl e 6 674 o]
PR [+ R -1 Blacksnithing 1 10 2
_.do .| Blomaries and forges . .... 2 " 85 47
.do Carpenter-shop ...ovee.... 1 11 = 20
.-..do Carringe muterialg. ... 1 20 15
..do Flouring and grist........ 108 | 2,214 8,666
-e..do Fertilizers .coavaeenanncun, 1 7 8
..do .. Y [+ .{ Furniture . 1 a 10
Y {1 I ....do Foundery . 1 10 B
RPN 1 I woeudo .| Leather.... 2 18 13
eeeudo .. ...dlo BAW - evreneeronsrerrenenns 21 | 281 64 1
..do Y DR T S, JRN |« Machinery..covescesannnn. 1 10 8 :'f
.do PR [ SO veei@0 cviiniinenns.| Whedwrighting..ouaan.o. 2 1% 16 :
..do [T [ Chester...........| ¥Flouring and grist........{ & 99 g
..o P 1 IR edo . @ 30 26
c...do RN 1+ SRR FNDRY < [ S 2 41 7%
weu do, .| Maryland.....| Ceeil... 2] BAW wameervnemans P 24 by
..do. J ) . Flooring aud geist........} 10 186 241
Ao . ..do. PP (1 SN feneman e 2 346 410
.do . .-.do BUW ooreciscican cnnvaaenae 18 1664 173
do . ..do Fertilzers.. . oooeninuanne 1 15 45
.do -.do ... Agricultural implements,.] 1 bis 12
.do .o .| Bark .. 1 24 15
.do -do . .| Kaolin - 4 58 106
..do .odo .. R0 (% + WP 1 22 8
: - " EATR!
VIL—THE DELAWARE RIVER AND TRIBUTARIES.
THE DELAWARE RIVER. .

The Delaware, likke the Susquehaima, takes its rise beyond the mountains proper, on the high platean of
contral New York, its sources lying in Greene, Sehoharie, and Delaware counties.  The vV\’ust branch, (:f)lllll)()rl]y
called the main stream, rises in a small lake almost on the line between Delaware and Schobarie counties, ut an
clevation above the sea of about 1,886 feet.(e) Pursuing a devious course in a southwesterly direetion throogh
Delaware county for a distance of about 70 miles, to the line of Broome county, where it is within 10 miles of the
Susquehanna river, and passing the towns of Delbi and Deposit, it suddenly turns to the southeast, and 6 or _7’
miles below becomes the boundary line between Pennsylvania and New York. About 7 miles farther (lowx'), it
receives from the left the Kast branch, or Pepacton, which rises in Delaware and Greene counties, ﬂb()%lt 5().[11110.3
to the northeast in a straight line, and pursues a conurse nearly parallel to the main branch. }.J‘r‘am thejuncmo.u of
the two the river proceeds in a so atheasterly direction for a distance of about 90 miles, receiving from the rlghb
the Luckawaxen river, and from the left the Neversink creek. At its junetion with the latter, at Oarpente.r’s [)(")11113,
about » mile below the town of Port Jervis, New York, it turns to the southwest along the base of the Kittatinny

a MoCulloagl's Geographical Dictionary, Vol. I, p. 738, . a7
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mountains, until it crosses the range about 40 miles below, through the breach called the “Delaware W
Tt then flows in a southerly direction for a distance of about 37 miles, receiving at Belvidere the Pe
from New Jersey, at Easton, Pennsylvania, and Phillipsburg, New Jersey, the Lehigh river from th
a few miles below, the Musconetcong from New Jersey, where it passes the gap in the South mountaips, Then
flowing toward the southeast for a distance of about 48 miles by the cities of Lambertville, Trenton, and Bordentoyy
New Jersey, it changes its course at the latter place, and runs onward, past Philadelphia and Camden, throu;;l;
Delaware bay to the ocean. From Carpenter’s point it forms the boundary between New Jersey on the left and
Pennsylvania and Delaware on the right. Following all its windings, the length of the stream from itg sour’ce to
Trenton is about 280 miles, and its average fall is about 6.7 feet per mile, or much larger than that of the
Susquehanna. The total length of the stream, down to the “capes of the Delaware?”, or to the Atlantie ocean, iy
about 410 miles; and the area drained; down to and including the Schuylkill, which enters at Philadelphia, is ah(,)ut
10,100 square miles, of which area about 2,580 square miles are comprised in New York, 5,720 in Pennsylv;mi&’

ater Gap?,
quest creel
@ Tight, and,

and 1,800 in New Jersey. The table of drainage areas on pages 78 to 80 gives detailed information regarding the ‘

areas drained by the various tributaries, and the accompanying map will show their locations,
The general topographical features of the Delaware have been described in the following words by Profegser
Rogers:(«) .

This noble river, the eastern Loundary of Pennsylvania throughout its entire breadth, exhibits, along its imumediate vailw, a
considerable variety of topographical features and scenery, - From its head streams in New York, to where it emerges from the Poconb, or
Catskill, mountain, it flows in a tortuous course through a deep narrow trough in that elevated table-land. The mean level of the platean
remaining nearly constant, and the valley growing progressively deeper, the river-hills, which are all’ that the traveler at the river-side
usually beholds, grow bigher and steeper as he descends. Meandering much more than the valley containing it, the river sweeps
sometimes close by the base of the bounding hills, the lower parts of which are, in many cases, faced by high, naked cliffs, exposing the
reddish-brown shales and sandstones of the digtrict, in beautiful contrast with the mixed green hues of the foliage., The perspeetive of
jutting and retreating hills, ¢lothed for the most part with a combination of coniferous and deciduous forest to their summits, and washed
at their base by iong, bending reaches of the broad river, are very attractive, notwithstanding a prevailing sameness in general feature,
After leaving the platean in Pike and Wayne counties, the river emerges into a broad open valley, wholly difterent in aspect and structure
from that which it has Jeft. The waters which carved a way for it seein to have heen impelled in their momentum southward with greas
energy against the strong, stony barrier of the Kittatinny, or Shawangunlk, mountain, and to have scooped their deepest trench near the
base of that high ridge, The river, therefore, turns abruptly at Carpenter’s point from a southeast to a southwest course, and follows the
foot of the mountain, sometimes hugging its base, sometimes sweeping a moderate distance from it into the plain, until it finds a passage
through it by the great breach called the * Delaware Water Gap”. The scenery along this streteh of the river is eminently beautiful,
Low within the valley, the river iz bordered by fertile cultivated fiats, variously carved in one or more terraces, and hehind these,
particularly on the morthiest, rise numerous rolling hills, some under the plow, some covered with timber, all deeply out by ravines,
in 1he steeper of which are mnany beautiful water-falls, while still beyond the hills wo see ascending the long slopes or hold escarpments of
the platean of the Upper Delaware. All the way along our left the view is bounded by the forest-covered flank and straight crest of the
Kittatinny mountain.

Turning at the water-gap, the Delaware, in issuing throngh the main ridge of the mountain, passes between steop, nearly perpendicular,
maural cliffs of gray sandstone, rising on either side to its very crest. ’

Leaving the water-gap, the river descends gently southward, obliquely across the entire breadth of the Appalachian plain or valley,
to where it enters the hilla called ‘“the South mountains”, below Easton. This portion of its course is marked by no striking features,
the surface of the country being elevated only 100 or 200 feet above it, and being, from the softness of the slates and limestones, smaothed
down into rather inexpressive lines. -

Below the mouth of the Lehigh the Delaware is bordered by an alternation of hills and narrow intervening valleys, the river-hills
being but the ends of the intersected ridges of the low chain of the highlands of New Jersey; but from the southern edge of these hills,
at Durham, the scenery for many miles southward wears a wholly different character, It is that of a table-land elevated 300 or 400 feet
above the level of the river, cut on one or both sides of the valley into long ranges of perpendienlar precipices or extremely steep slopes.
One streteh of precipice, on the Pennsylvania side, known by the name of the ¢ Nockamixon rocks”, is an exceedingly striking and picturesque
range of beotling cliffs, rising sheer for 200 or 300 feet from the brink of the river, with only & narrow roadway between them, through &
length of nearly 3 miles, Some of the views from the base of these crags are almost grand, and the pictures they make with the river
below are beawtiful, Tufts of bushes and trees and climbing vines brighten by their green hues the rich brewn tnts of the rocks, to the
bold faces and narrow ledges of which they lend a grace which no eliffs withont vegetation ever possess.

Farther down its valley the Delaware passes, in the vicinity of New Hope, some bold ridges of trap-rock, which jimpart a pleasing
variaty to banks elsewhere, in this part of its course, comparatively tame. Passing Trentof,its borders presently puton atotally-changed
aspect.  Ceasing to be a gay running stream full of bushy islands and rocky reefs and rapids, it becomes & wide tidal river, rising and
ebbing between shores which are in many places only low banks of sand or gravel, and in others brroad, slimy marshes, covered with reeds
and grass. Turning at Bordentown gonthwestward, the river maintaine these features all the way to its wide estuary, the Delaware bay.

The Delaware crosses the fall-line at Trenton, which is the head of tide-water as well as of navigation, there
being at present a navigable depth at low water of 5 feet up to this point, 133 miles from the Atlantic. Upto
Philadelphia, 100 miles from the ocean, there is a navigable depth at low water of 24 feet; and the mean rise of the
tides is 3.5 feet at Trenton, 6 feet at Philadelphia, and 4 feet at the “capes of the Delaware”, or mouth of Delaware
bay. From the report of Prof. Merriman on that part of the river between Trenton and Baston, te which I am very
much indebted for valuable information, I extract the following notes in regard to the navigation of the stream,(b)
which apply at the present time without much change: ‘

The only navigation at present upon the Delaware river, above Trenton, is that of the rafts which come down during ?he spriﬂ%
and fall floods. . Previous, however, to the construction of canals and railroads, the river, although difficult to navigate, wagan importan

’ a (Feology of Pennsylvania, Vol. I, p. 47, :
608 - b Annual Report of the Cliof of Engincers, 1873, Appendix U, page 51

»
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highway of commerce, The boats first used appear to have been narrow tlat-Lbottomed seows, from 25 to 40 feet in leneth, wlhich were
allowed to float down with the current, and on their return np wers propelled by poles.  About the year 1750 “I)urh;'m”’ hoats were
jntroduced, so called from having been first built at Durham village, 10 miles below Easton. )

These were round-bottomed boats, poiuted at both stern and bow, ahont 60 feet long, 10 wide, and 5 devp, with o low cubin for
gleoping apartinent, and one aft for provisions; the center of the boat was thus left free for the load. The erew cousisted of three men
4wd with long setting-poles, and one at the rudder, who also nsed a shorter pole.  When fully loaded the boats drew ubont 30 inches: th(;
usual load on the down trip heing 20 tons, on the up trip 5 to 10 tons. The time usttally regqrired for a trip from Faston 1o 'l‘r«’ntou

vas one day, while the return trip ordinarily oceupied three days, About 1810 ceal began to b earried down the river in “arks?”, which
wero simply rectangular pine boxes, usually hinged in the middle like canal-hoats, and being from 50 fo 80 feet fong and 16 wi,du, und
drawing 2 feet of water. These were furnished with oars for nse on the reaches of the river betweern rapids,  On arviving at the market
in Philadelphia, after discharging their cargoes, the arks were taken apart, the lumber sold, while the iron-work wus earried hark ACTORY
the country to the Lehigh, to be used again in the construetion of others. The Deluware division of the Ponmsyivania cunal, finished in
1830 from Easton to Bristol, caused both Durham boats and arks to be but little used after 1hat time, It is proper o mention Lere that
the river was navigated by Durham bouts as far as Lackawuxen ereek, 75 miles above Easton, and probably mnel farther.,

The completion of the Belvidere Delaware railroad, in 1857, rendered any further navigation of the river, except by rafts, unnvvessary.
Previous to that time, however, it was often customary during the winter geason, while the ennal was elosed, to send canal-hioat lowds ;xf
coal down the river. This could, however, only be done at times of freshet, as several foet of water were required for their safe passage,

In the sumwmer of 1851, in order to facilitate communication with Easton, and the railroad only being built as fur as Lumbertville,
a steambount, the “Major William Barnet”, drawing, when loaded, only 1% inches, was run from Lambertville to Easton, the time <wcupiud
in making the trip of 36 miles being about eight hours,

The lumber business of the river probably began at an early date. Beginning at the lower part of its eourse, its inclosing banks
have been stripped of their forest growth, the work continually receding up the river, until now the lumber production is confined mostly
to the counties of Broome, Delaware, and Sullivan, in New York, and Wayne and Pike, in Pennsylvania. The most valuable woods—
pine and oak—were first brought to market. In the year 1824, when these timburs were becoming searce and hemloek was beginning to
be cut, the lumber trade appears to have been about two-thirds as large as at present,  From 1835 to 1850 it was greater than ever before,
;and probably exceeded the present production by one-third or one-half, The trade on the Delaware is now declining, and it is estimated
that in 25 or 30 years will cease altogether. A large item in the marketing of lumber is the hauling of it to the river-banks to be formed
into rafts. The forests are every year receding from the banks of the river and its tributary crecks, and the time must certainly come
when the cost of transportation will be too great to allow it to be brought to market by way of the Delaware. The timber is principally
hemlock; oceasionally a raft is composed of ash, basswood, and hard maple, but they are rare. The timber for piles is also in part
white pine, It is cut mostly in the months of May and June, drawn to the river-bank, and rafted during the next winter and floated to
the market by the following spring floods.

The prineipal lumber depots on the upper Delaware #re Delhi and Deposit, on the West branch ; Waleott, on the East lranch;
Hancock, at the junction of the two branches; and Callicoon and Cochecton, 25 miles below Hancock, The time required to bring a
raft from these points to Easton varies with the height of the water and the direction and force of the wind. In ordinary rafting-freshets
-of 5 to 10 feet, however, the time appears to be: from Delhi to Easton, 165 miles, 40 to 48 hours; from Waleott to Laston, 165 miles, 40
to 48 hours; from Hancock to Xaston, 125 miles, 30 to 36 hours; from Callicoon to Easton, 100 miles, %4 to 30 hours; from Easton to
Trenton the time is from 10 to 12 hours; so that the entire trip from Walcott or Delhi to tide-water is performed in from 50 to 60 hours,
-showing the mean velocity to be from 4.3 to 3.6 miles per hour,

The declivity of the river is shown more in detail by the following table:

Table of declivity of the Delawcare river,

1
|
| Fall per
Distance Distance | Fall
Locality. from ﬁ%::gg:‘ between | betweon be’?vivlgen .
Trenton. points. | points, in
points.
Miles. Feet, Miles, Feet. Feot.
Trenton, below falls .......... 0 0
8 8 2.67
Yardley, railroad crossing (a). 3 8 {7
28 66 290
Bull'g 81and. . .coov caioiiiiimerineriiriar i rnreannes 26 74
! 28 B85 i 8.00
Easton, ceossing of Lehigh Valley railroad (b) ....... 54 159 | !
o o5 | u w1 sk
D 1) s 1 1 U 25
videre o s - 13 68 5. 10
Water Gap, Walker's ferTy «oveveeenermmecnvasnanen. 1 301
wer Bar ® T 46 149 8. 20
Erie Railroad crossing 4 miles above Port Jervis (c).. 127 450
" 600 ! 19 10 | 7.90
Lack: S (C) «cnverarnsonssaensarrnsmssnimeaanns i :
nckawaxen (c) o &0 sat | 5. B0
D 7 () U R PPN 212 ¢ i
eposit ) 68 0902 13.80
¢ Head-WatOTH . eonnooocieiaieananss thamscansrsenansenns 280 1, 886

@ This elevation was kindly furnished by Mr. Lorenz, chief engineer of the Reading railroad.
b For this elevation thanks are dog to Mr. Robert . Sayre, chief engineer of the Lehigh VaRey railroad.
¢ Theae elevations are linble to considerable arror, being found from the Erie Rallroad profile by subtracting the estimated height of the rails above the water.

The flow of the river is subject to great variations, and the freshets are quite severe, as the following extracts

drom Prof. Merriman’s report will show :

Concerning the floods or freshets of the river I have been nunable to collect very exact statistics, particularly of those during the last
fow years, Their times of occurrence seem to be quite irregular, as well as the heights to which they rise. In general it may be said
‘that the river is snbject to three classes of floods: the ice-flunds, which happen at the breaking up of the river; the rafting floods, occurring

1012 w p—vorL 16——39 ' 6oy
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later, from the spring rains; and the fall floods, caused by the storms of September and October, which, however, are very irrap
The beights of these floods I have only been able to ascertain for Easton and points below; at places above they are knowntx.)he Bgu.ar,
in their character and oceasionally to produce very disastrouns effects. ilgy

The jce-floods ave usually at Kaston 10 to 20 feet in height, but on many occasions have been known to rise much Lj
flood” of 1841 having reached 35 feet. The great acenmulation of water here is owing to the influx of the Lehigh,
in time of freshet, and fo the narrow steep banks between which the Delaware is confined, its width being 1
following deseription (@) of the effects of the flood of 1841 may perhaps here not be lnappropriate :

“‘It becomea our painful duby to record a scene of destruction and desolation such as never before was witnessed in this seetion of
the conntry. The late excessive rain, carrying with it the snow which had covered the ground, caused our streams to riga beyoud a(;l
precedent. Qu the morning of the 8th instant they came tearing down with awful rapidity, producing waste and ruin on overy wide
bearing on their angry waters every kind of property, houses, barns, storehouses, fences, stucks of grain, and furniture of all descriptiorm,
The Lehigh river, one of the most unruly of streams, has cansed the greatest damage. As far as heard from, not a bridge ig oft Spfmnmi
across it. The beautiful bridge here went about 4 o’clock on the morning of the 8th ingtant, The flats below. South Baston, coutaining the
collector’s office of the Lehigh Coal and Navigation Company, and a small village, were completely inundated, so as to hide tle d\VeHﬁlgﬁ'
all but a storehonse was carried off. The lower part of Williamsport is almost destroyed, and both sides of the river here Present bu[’;
one scene of ruin. The Delavrare, so remarkable for its mildness as to be called ‘the silvery Delaware’, also agsumed g new charsetar,
It was estimated that it was 35 feet above low water, 6 feef higher than ever was heard of before. The destruction of the bridge across
it wasg looked for during the whole of the 8th, but it stood the flood, althongh much injured and torn. Report has it that below thig every
other bridge on the Delaware is gone. The state works along the Delaware and the Lehigh company’s improvements are damaged to g
great extent. At many places no traces of the canal are left, the enrrent having swept the banks away to Llow-water mark for great
distances, and all along the line they are more or less injured.”

At Bull’s ialand this flood appears to have risen 23 feet, at Lambertville 20 feet, and everywhere to have csused very much damage,
For 10 miles above Trenton the river becomes much wider, and its banks less steep, so that floods are rarely more than 10 or 19 feot,
On one occasion, when the ice became jammed at Perriwig island, causing a blockade, the water was known to rige about 15 feet ab
Trenton, ‘

The rafting freshets in the spring are of less rise, but of longer duration than the ice-floods; at Eastor ranging from 3 to 10 feat, at
Lambertville 1 to 8 feat, and at Trenton 1 to 6 feet. A very remarkable rige, however, cccurred on June 8, 1862, which was 32 feet ot
Easton, and, next to that of 1841, the greatest flood on record.

The fall floods, which are also employed by the Lumbermen in sending their timber to market, are irregular in their oceurrence and
the stage to which they risa. Several seasons have been known in which no foods oceurred ot this time, while in others, asin 1845 and

1869, they were very great. The following is a partial list of the “great floods”, with the heights to which they rose, as nearly ss can
now be ascertained :

gher, the « grogt
a very turbulen stream
es3 than 600 feet, The

P
=«

Name of flood. Date of oconrrence. Height to whieh it rore above low water,
Pumpkin fresh .._......... October 6,1780 18 feet at Lamboertville,
0 1798 Not as high as lost, but exact hoight not known,
Jefferson fresh. .auveiueen.. 1801 14 feet at Lambertville,
1814 Do.
DO..cvencneneeienne...] March -, 1832 12 feet at Lambertville.
DO.reiniiniamrncnnens April -, 1836 14 feot 6 inches at Lambertville.
DOeesereaaacecnanane] April - 1839 Do.
Great flood...oreeeevaiannn. January 8,1841 35 feet nt Easton, 23 feet at, Bull's island, 20 foet at Lam-
bertville, 28 feet at Lamsin's inland,
B 0 T T, October 13,1843 14 feet at Lombertville,
8 Maro 15,1846 17 feet 6 inches at Lambertville.
June fregh..ceuecanineans June 8,1862 42 feet nt Baston,
October fresh .....ocou..... October —, 18060 | Exact height not known.

The point which has been particnlarly forced upon my attention, in connection with this subjeet, is the great frequency with which
floods now oceur as compared with the time previous to 1835. While the preceding table is supposed to contain the record of every
“great freshet” previous to 1841, it by no means shows those occurring since that date. In faoct, thoy bave become too common to be»
matter of record. Previous to 1835, floods of 12 feet at Lambertville were considered very high, while 14 feet had been attained only
three times within the memory of man—in 1786, 1801, and 1814. But since that time floods of 14 feet have become common, while three
have occurred-—1841, 1846, 1862—in whioh probably one-third to one-half more water has been discharged than in any previously known,
This is undoubtedly to be attributed to the clearing away of the forests in the river basin.

While the floods of the river rise higher than formerly, the stage of low water seems to have been becoming lower every year. The
observaitions of the inhabitants appear to show that in times of low water the water of the riwer is fully 6 or 8 inches below the most unusnal
low stage of forly years ago. . )

To recapitulate, then, this branch of my subject, I may say that the stage of the river throughout the year is ordinarily as follows:
Jannary, frozen and medinm height; February and March, breaking up and high; April, May, and June, high; July, subsiding; August
and Beptember, low; October, low, bub subject to high freshets; November, low—often very low; December, rising a little and freezing.

The flow of the stream would, no doubt, be much more variable than it is at present were it not for the great
number of lakes which are tributary to it from northern Pennsylvania and New Jersey as well as from New Yf)rk'
A glance at the map will show that a large part of the drainage basin is dotted with lakes and ponds of varions
sizes, but generally quite small, making up somewhat in number, however, for their small size. Their influencé i
moderating the floods must be considerable. TFrom the fact that they exist in such numbers, too, it would seem

610 a Kaston Whig and Journal, January, 1841, quoted by Rapp, History of Northampton County,page 53.
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to be a just conclusion that the facilities for storage are good in the greater purt of the basin, and by either raising
the level of some of these lakes or constructing artificiul reservoirs in other places the flow might be regulited 'to 3
considerably greater extent than it is now. | ) '

As regards the actnal discharge of the river, no extended series of measurements has heen made.  Mr., Ashbel
Welch, of Lambertville, New Jersey, past president of the American Soeiety of Civil ],in':,:'im:er:a, however, gives the
discharge as varying irom 2,000 to 350,000 cubic feet per second, and it is probuble thut the former ix \:cry near
the minimum, ‘ ‘

The rainfall over the basin of the Delaware varies from 88 inches in the upper part to 45 and over near the
month of the stream. Itis distributed through the seasons with toleralle uniformity, yet with a decided exeexs
in the summer. The table on page 9 gives more detailed information on this point.

As regards facilities for the utilization of power, the bed and bauks are as a rule favorable. The furmer is .

principally gravel, sand, and bowlders, and often rock in place, while the latter are generally high, The tloods ave
so violent that the maintenance of dams is said to be difficult, especially on uccount of the great quuuntities of ice
which the river brings down; yet, inasmuch as the ouly dawms across the river below the forks ure w fuw very low
ones, there can hardly be said to be much experience on this point, and there seems to be no reuson wlfv the
construction of secure dams should offer any particular difficulty. The rafting and fishing interests on the x-iw: ' ALY
opposed to the extensive use of the stream for power, and at present no dam can lawfully be built entively across
the river. Some difficulty has been experienced from the conflict of these varied interests, as will be seen. The
following are the laws of the states of New Jersey and Pennsylvania concerning dumns on the river, taken from
Prof, Merriman’s report:

Laws of Pennsylvania concerning the navigation and improvement of the Delaware river between Easton and Trenton. «

Act of March 9, 1771 (v. Laws Penusylvania, vol. 1, page 322), declares that, whereas the improvement of the navigation of rivers is
of great benefit to commerce, and whereas many persons have subscribed large sums of money for this purpose; therefore, ete., the
Delaware and Lehigh rivers shall be common highways for the purposes of navigation.

T wenty-six commissioners are appointed to receive snbscriptions and to improve the navigation by widening, enlarging, straightening,
or otherwise improving the channel.

Provides a penalty of “twenty pounds good and lawful money of this provinee for construeting dawms to impede navigation®,

Act of September 20, 1783, ratifies New Jersey act of Muay 27, 1783, which see, page 45,

Act of March 13, 1817 (Laws of Pennsylvania, vol. G, page 422), appoints thiree commissioners to improve the river from Foul rift (a)
to the bridge at Trenton. Appropriates $10,000 for the work.

Act of Mareh 29, 1819, same as Now Jersey act of March 1, 1820, which see, page 50.

Aot of April 6, 1825 (Laws of 1825, pagoe 144), authorizes the Delaware and Raritan Canal Company to supply the said canal with
wator from the river, provided no injury is done to either ascending or descending navigation, but reserves the right to withdraw this.
privilege if, in consequence, the water of the river is lowered 1 inch, and also provides that this privilege shall cease whenever the state
of New Jorsoy shall Tefuse to grant a similar right to Pennsylvania to take the same amount of water.

Act of March 206, 1826 (Laws of 1826, pago 150), repeals last act and passes another egsentially the same, except 2 inches” is.
substituted for ‘1 inch?”,

Act of April 9, 1827 (v, Laws of 1827, page 196), provides for survey of Delaware valley from Bristol to Carpenter's Point with a view
of constructing o navigable communication, and provides that if after this survey the navigation can be built for $12,000 per miie it shall
be done, provided tho existing na.ural navigation shall not be impaired.

Act of April 23, 1829 (Laws of 1829, page 312), appoints three comuissioners to meet commissioners from Now Jersey to decide where
and how water may be taken from the Dolaware for canals and water-powers,

Act of April 10, 1832 (v. Laws of 1832, page G338), appoints threb commissioners to ascertain facts about s certain dam of which
complaint has been made, and to examine the river near Welles' falls to ascertain thoe best way to supply the Delaware division of the
Pennsylvania canal with water,

Act of February 8, 1833, orders the above commissioners to report how the obstructions in the river can best be obviated with regard
to both navigation and the use of its waters for canal.

Act of April 20, 1846, authorizes canal commissioners to erect s dam at Wellew' falls to supply canal with water and to facilitate

navigation between the outlet locks, provided it does not interfere with the passage of fish or Durham boats, or the raft navigatiou.
Repealed February b, 1148,

Act of April 4, 1866 ( Laws of 1866, page 436), provides that, whereas the natural and artificial obstructions in the Deluware river

above tide-water are such as to render the running of lamber in rafte to Philadelphia and other points oxtremely hazardous, erusing every
year the destruction of large quantities of the same, and thereby increasing its price in market, and whereas guid viver is the only outlet
from the upper lumber region of the Delaware; therefore the sum of $10,000 is appropriated to remove these obstructions, ete. I T.
Barnes, Wayne county; John Shause, Pike county; Joln Fisher, Bucks county, are appointed commissioners(d) to improve the river at
such points as they may deem bost to carry out the true intent of this aet, the appropriation to be expended within two years.

Act of March 7, 1872 (Laws of 1572, page 239) authorizes the Delaware and Raritan Canal Compauny, or their lesses, the Pennsylvania
Railroad Company, to construet permanent wing-dams in the Delaware river, from the head of Bull's islund, and also from the Pennsylvania
ghore to the raft-channel, not exeeeding 13 inchies high above common low water, aud to complete and maintain the wing-dam herotofore
built for the improvement of the raft navigation st Welles’ falls; also to vrcot such temporary structures in said channels in times of fow
water as may be necessary to keep up the supply of water to the canal of said company, and to maintain sufficiont depth of water to-
onable londed bosta to cross to said cangl from the Delaware Division cunal: Provided, That nothing in this act shall authorize the
obstruction of the raft-channel or interfere with the running of rafts.

a Foul rift is about 12 miles above Easton, and is a very dangerous place.

b Al of these commissivners are now dead. -



94 . WATER-POWER OF THE UNITED STATES.

Laws of New Jersey concerning the navigation and improvement of the Delaware river between Easton and Trenton,

Act of May 27, 1783 (see Revised Stalutes, 1846, page 41), declares that the river Delaware, from the northwest corner of
to the place upon the said river where the circular boundary of Delaware toucheth upon the same, is, and shall continne to he
.a common highway, free and open for the use of both New Jersey and Penngylvania.

Act of November 26, 1808 (see Buvised Statuies, 1846, page 480), provides thab if_fmy person shall erect, st up, build, or maintaiy an
wing-tam, except such as may be pub up in pursuance of any speeial act of the legislature, or placing any other obstrmetion Injuriong ti
the navigation of the river Delaware, lie ghall be subject to the penalty of $100. :

. Act of Maxrch 1,1830 (v. Revised Statutes, 1846, page 547), provides that no dam, wing, or other device, creating, drawing, ov using 3
water-power, shall hereafter be erected in the Delaware river, between New Jorsey and Pennsylvania, without a view first hag by thres
skillful and respectable freeholders in each state residing near the spot of the proposed construction ; said freeholders to be appointed hy
the court of guarter sessions, and to report to said court. II they report favorably, and that it will not injure the navigation, the copyt
may grant permission for the construction of the wing or dam. Penalty of not less than $500 nor more than §I ,000 for violating the
provisions of this act.

Act of February 18,1820 (sec Laws 1833, page246): Wlereas the waters of the river Delaware may, by a proper arrangement between
the two states, be used for feeding canals and water-powers, to the great and lasting advantage of both: Therefore, Begolved, That thres
commissioners he appointed tomeet asimilar commission from Pennaylvania, t.o decide how and where the waters may bomost advantageougly
used for these purposes, and their agreement, when duly ratified by the legislatures of hoth states, shall be binding and conclusive,

Act of April 15, 1368 (seo Laws 1868, page 1036), authorizes tl.m Delaware and Raritan Canal Company to make such a strocture as may
be.neeessary for the protection of their feeder at Bull’s island, not exceeding 18 inches above low water, and not interfering with the raf}
navigation; also to complete the wing-dam at Welles’ falls for the improvement of raft navigation; also to erect temporary stractores ag
these places in times of low water, for the protection of their feeder and the canal navigation.

The latter list of laws is incomplete. The following are to he added:

Act of February 16,1831: Trenton Delaware Falls Company incorporated. It is made lawful for the company
to vreet o wing-dam in the Delaware between the mouth of the Assanpink and the head of Welles fall, and a
race-way along the bank of the river; provided such dam be so constructed as not to impede the passage of rafts,
fish, arks, or boats, in said river. :

In virtue of this act, a dam was built at the head of Scudder’s falls. _

Act of Tebrnary 14, 1844: Name of company changed to Trenton Water Power Company.

Act of February 19, 1847, authorizes the company to extend the race along the river, not beyond the head
of Taylor’s rift; provided the same shall be so constructed as not to impede the passage of fish, rafts, arks, or boats,
or ohstruct the free and uninterrnpted navigation of the river. .

The act of February 22, 1870, provides as follows:

Whereas the commissioners appointed by the state of Pennsylvania for improving the navigation of the Delaware have restored
.and improved the dam erected many years ago at the head of Scudder’s falls by the commission duly appointed for that purpose, and
connected the same with the wing-dam of the Trenton Water Power Company, whereby the navigation of said river has been groatly
improved, and the supply of water to the race-way of said company been made sufficient for the varions mills depending therenpon for
power ; and whereas the term of office of said commissioners has expired, and it is desirable thati the ssid improvements should be
maintained and protected from damage: therefore, bo it enacted by the senate and general assembly of the state of New Jersey, that the
‘Trenton Water Power Company is Lereby authorized, empowered, and required to maintain and protect said dam at Scudder’s falls, and
the.chute or passage-way thercon for rafts, boats, or fish, as now constructed, so that the navigation of the river and the supply of water
to the race-way of said company may be secured and maintained.

It is evident from the above that no high dams ean be built on the river, and that if large falls are anywhere
atilized it must be with canals of considerable length, considering that there are no precipitous falls,

As regards accessibility, the facilities on the Delaware are of the best. From tide-water at Trenton up to
Deposit, on the West branch, the stream is followed closely by railroads and canals, except for a short distance
below Port Jervis, so that every point is easily reached. This very fact, however, may in some cases render the
atilization of power difficult, especially on the portion of the river above Port Jervis, where the valley is narrow and
the banks are often high, while the Erie railroad is on one side and the Delaware and Hudson canal is on the other,
-often leaving little room between them and the river for races and buildings.

Having presented the main general facts regarding the stream, I will now describe the various powers which
it presents, beginning at the mouth, .

The first power met with as the stream is ascended is at Trenton, the head of tide-water. A dam of timber and
stone, 6 miles above the city, at the head of & rift known as Seudder’s falls, raises the water about 2 feet, and diverts
4 portion to the canal leading to the city. The elevation above tide of the river at this point is 21 feet. The dam
is about 800 or 1,000 feet long, extending in a broken line across the river, but is by no means tight, and has &
chute for the passage of rafts., Itis 4 or 5 feet high, and is roughly built of timber, brush, and stone. The bed
of the stream is gravel and rock. This dam has heen the cause of considerable trouble. It was buily originally
many years ago, and was improved in the interests of navigation by the commissioners appointed in 1866 by the
state of Pennsylvania; but their term expiring before the dam was quite completed, the water-power company Was

sued by fishermen, who claimed that the dam was an injury to the navigation and fishing interests; and, although
the statements regarding the case vary much, it appears that the company can not maintain or complete the dam,
so that it is now in a very dilapidated condition. The canal leading from it is 7 miles long, 70 feet wido ab tqp,
and nominally 6 or 7 feet deep, but it is said to be much obstrneted at its head by silt and grass. The fall af its
lower end varies from 10 to 15 feet, according to the tide and the season. The privilege is owned by the Trenton
‘Water Elgwer Company, and power is generally leased to mills at the annual rate of $4 per square inch under »

N 8w Ji Grsey
and remain,
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head of 3 feet, while to some original customers it is $3, and some persons own the ri ght to draw 4 certain amount of
water, paying no rent to the company. The quantity of water used by the various mills was at one 1'ifnﬂ measured oy
the company by Mr. William BE. Worthen, of New York, and the prices paid have since been in m:cordzhncé \{'illx thitt
measurement. No detailed measurements are now made by the company, At $4 per square incli under a head of
3 feet, and a head ;\11(1 fall of 12 feet, the price is approximately equivalent to £50 e gross horste-]’nhwr per :u‘nmm.
The mills gupplied are some 15 in number, and consist of small saw-, flour, plzmihg, woolen, and other mills,
together with machine-shops, carpenter-shops, the rolling-mills of the Trenton Steel & Iron Compauy, ind the
city water-works, llfs‘illlg in all about 560 cubic feet per second, or, with un uverage full of 12 feet, :xlmué :’»(l() {_’,‘I‘().‘-‘«h:
horse-power. The mills can not obtain full capacity, however, during several months’, the power sinking as Jow 48
one-half at times, so that many of the mills have steam in reserve, The leases provide for the water ls(i'ill;.',‘ put of
the canal for not over two months in the year, for repaits, ete.; but the water being often very low for three
months or more, such allowance is made to the milly as circnmstunees require, In the mmmw;’-time tlien, no
additional power is available with the existing dam and canal, while in winter o considerable ;unuun’t ;:ue:a to
waste. The pond above the dam affords, of course, no storage. Freshets and ice cause little tronble to {hiese mills.

1 have measured the drainage area above Trenton and found it to be ahout 6,916 square miles. The theoretically
available power may therefore be estimated as follows :

Estimate of power available at Trenton.

Drainage Fall. Flow per | Horse-power available,

State of flow (see pages 8 to 11), aron second f£roua
o 3 . GHH,

i
iSq. miles. Fect. Cubic feet, | 1foot fall . 10 fee! fak.

MDA 1eveeaeniveseeenararnnans 2,000 | o7 2,970
Minimum 10w 861801 .enovecvnnaenn. ‘ l 6,016 10-15 ' 2,850 t 27 ! 2,670
Maximum With S60TAZe. . .vrrenvsnn-. t 5,000 | 568 | 5,680

1 ! 070

Low serson, dry Fears......oeeee.ae 1 &, 700 407

The rainfall is given on page 9. As regards the maximum power given as available with storage, it is
doubtless practically unavailable, as in the case of all large streamg, on aceonnt of the enormous expense it would
involve, though the facilities for storige are probably good. The power, however, could not well be eoncentrated
into less than 24 hours, for no storage could be obtained at the dam.

Trenton is very favorably located for manufacturing, the facilities for transportation, both by land and by
water, being excellent. The power is remarkable for the great length of the canal; and, in fact, I have met with

no other case where the length of canal was so great in proportion to the fall obtained.
\‘ The next site above Trenton is at Lambertville, New Jersey, about 15 miles above, and at this poiut there
are two powers. Just below the town is a rift known as Welles’ falls, where the fall at low water is 14.31 feet in a
distance of 4,100 feet, the river being crossed by one of the trap ridges which are so prominent in the highlands
of New Jersey. For ncarly a century there have been wing-dams on either side of the river at this place, leading
the water to saw- and grist-mills; and in 1830 they were improved by the state of Pennsylvania “so as to furnish a
supply of water to the Delaware Division canal by means of a power- and lift-wheel.  In 1848 the canal was connected
with the Raritan by outlet-locks and a rope ferry, and the dams were still further improved. In 1864 there was
expended about $7,000 out of the appropriation of that year, and probably as much more by the canal companies, in
putting in additional dams”. At present the dam is of rough crib-work and stone, about 1,7 00 feet long and from 3
to 10 feet high, forming wings extending down streamn from the left bank and up streamn from the right bank, the
latter wing being curved down stream at the center, leaving a chute for the passage of rafts, which, however, is
closed in low water by a temporary dam. The dam is built on a rock bottom, and raises the water about 2 feet at low
water at the center. The width of the stream is about 8§00 or 1,000 feet. When I was in Lambertville no power
was used except a very small amouns for raising water into the Delaware Division canal, on the right bank, but
a paper-mill was being constructed on that side, at the end of the dam, to use a full of 9 or 10 feet and a power of
165 net horse-power. - The tail-race is 400 feet long and 25 feet wide, carried level from low water at its lower end.

The tacilities for utilizing the total fall of 14 feet-within the mile below the dam are not very good. On the
right bank there are no railroad facilities, and the canal is close to the river; while on the left the railroad follows
the stream closely, and on account of the high banks it is doubtiul whether it wonld be profitable to develop much
power. Nevertheless, it could be done it necessary, and in the table on page 98 I have estimated the total power
available. No storage during the night counld be seeured, and in regard to the estimates the same remarks apply
ag in the case of Trenton. .

The second power at Lambertville is obtained from the feeder of the Delaware and Raritan canal, on the left
side of the river. This feeder is supplied from a dam on the Delaware, situated about 7 miles above the town, at
the head of Bull’s island, turning the water between the island and the New Jersey shore, and thence into the
canal. The dam is composed of a wing from each bank, with a chute 120 feet wide between them, and is 900 feet
long, or more, and 2 or 3 feet high, but raising the water only a few inches. It was built abont the year 1873.
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At Lambertville the canal has a lock with a lift of about 10 feet, while the upper level is about 18 or 19 fe
the river; and not ouly the fall of the lock, but also that to the river, is utilized for power,
.giving information regarding the mills at present in operation:

et above
the following tapl,

" A.—Mills discharging water to viver at Lambertville.

Approximate e,
Orse-power,
Lambertville iron-works and maehine-shop. ... oo cr oo miironie e e e e e cee 100
)BT (1D 1 1 g 45
TPlonr- and BAW-IIITL. L oo i cae e et sirae et e et cam et e e aesaeceaat cneenn maecnennn aeaony .. 5
Lambertville Paper Manufacturing Company - .o vve ornn amenin i e aeen e 65
B.—Mills discharging water to lower level of canal at Lambertville.
B2 TS o 0y R R 60
Amwell Cotton SpInming CompaIy - v it et et e e e et e et aeaee el o
MeDowellls paper-mill ... e e e e e e i eme e e e eeece e e, 65
Weeden’s paper-mill ... iiiiiiiiiias B TR LT TR TTE PP e Wmasmeme et seieaaeannanaanan 5
Total power utilized (approximately) -« e emee oon oo e i e e eieeiee  cccieaeaal. BAD

All these mills ean be run at full capacity during about eight or nine months, and are obliged to stop their whesls
-entirely during & month or more when the water is drawn from the canal; so that all but two have steam-power in
reserve. There is little trouble on account of freshets in the river, but the canal, which is about 60 feet wide ang
-6 feet deep, has not sufficient capacity to supply much more than the wants of the mills at certain times, The
power is owned by the Pennsylvania Railroad Company, lessees of the Delaware and Raritan canal, and is leaged
by them, the mills to obtain only the surplus water, and no fixed amount being guaranteed to them. Although
the water is nominally rented at the rate of $3 per square inch under a head of 3 feet, special agreements are
sometimes made, and no pains are taken to regulate exactly the quantity used. The water that is returned to the
lower level of the canal is controlled by a separate water-power company, known as the Lambertville Water Power
Company, the waste or finme water being carried around the lock in a canal 1,400 feet long and 18 feet wide. The
.company leages water to the mills at certain fixed prices, the mills to take the risk of low water themselves.
These mills are probably able to run a little more regularly than those discharging the water to the river, because
they do not waste the water from the eanal, and are therefore less liable to be shut off in dry seasons. It may be
mentioned here, in connection with power used from the feeder-canal, that between Lambertville and Trenton
there are threse small grist- or saw-mills taking water from the canal and discharging it to the river.

As already mentioned, the table on page 98 gives estimates of the total available power at Lambertville; but
in regard to whether it is practically available, eircumstances must decide. There seems to be no good reason why,.
if a dam could be extended entirely across the river at Bulls island, the capacity of the canal above Lambertville
might not be inereased so as to render a very large power available there, with a fall of 18 or 19 feet, and without
interfering with the power at Welles’ falls. At present, however, it is evident that searcely any additional power
is available from the canal at certain seasons. As regards transportation, Lambertville is very favorably situated,

Between Lambertville and aston there are several shoals on the river, many of which might be used, and
probably would he used, if dams could be built across the river. The table below gives information regarding
sthem: :

Distance Distance
from the from the
- Falls and rifts on Delaware river blx?i:llé%‘gt Length | g op Ialls and rifts on Delaware river ﬁﬁ‘(‘l}%ﬁ I‘wfg.tll: Fall of
between Laston and Trenton, '.Ii‘:ren ton Of;,ff{;fh each rift. between Easéon and Trenton. Trenton Mr;‘f:f each rift.

ead o¢ Nond of

each rift, ench riff.
Miles. Fegt. Feet. Miles. Feet.
Phillipsburg rift . .o.oooviieeialinnn.. 49.3 3,000 5,85 Rush 1965 ccviniivmmiiaiiiiniaannnens 26.2 300
‘Whippoorwill rift 47.0 L200 feicenanann Wharford's vift .ovvveeinnen wermenann 25.5 . 2,700
Clifford’s vift -:ouoene. iveeieaene] 45,9 1,500 4.05 || Little and Big Tumble falls 24,8 4,000
Old Sow rift ..._...... 4.7 2, 650 4.7¢4 Bull'sfalls..ooiueiiiacnannns 22.0 1,800
Ground Hog pift..ocoeoeieaiaaan., 43.5 2,000 2.56 | Bagloxift......... 19.8 1,500
Rocky falls .. o.ooviiiiiiiinnannannn. 42.5 3, 900 3.04 Howell's riff...... 18.8 2,000
Gravelly rift 417 800 120 [ Bird’s Polnt ritt. 17.3 500
Durham falls 40,3 500 3.16 Timestone riff .. 16.0 700
Old FXy rift. covomvnenieeeascennn. 39,0 100 0.42 (| Wellea' fallg .... w137 4,100
Lynn's falls 38,0 2,000 8,81 Bucktail 1if6...... . 12,3 400
Nockamixon fallg......ccoiooviimennn 36,4 1,800 4.4 Beanmont vifh.ocivneeneioiiiiiiniaans 1.3 150
Forman's fallg cceevvnvimianiniinennns 8.0 1,000 5. 36 Carr's vift 9.0 300
Stuhl's falls 3L8 600 1.50 || Scudder's falls 60 | 2600

Man-0EWar's Hib..o.oovvnonernnen... 20,0 400 100 || Gonld's rift...... et emernan——- 3.4 | L600 | 48
Bubtonwood Tiff .. .......... ] ood 700 2,80 || Trenton falls......ecesesveseennennnn. 0.5 | 8400 7. 57
Tittlo Howle's Iifb .. vneenenreaenennns 27,0 | 1,500 8, 52 '




THE MIDDLE ATLANTIC WATER-SHED. 07

At present there are a few small mills on the viver within this distance, with wing dams, and using falls of 4
or 5 feet, and there have been other such mills i times pust,  The hanks of the streun ane quite steep for several
miles below Baston, while the railroad on one side and the eunal on the other follow the river quite ¢losely. At
Easton there is a low dam extendiug purt way across the stream, and a rope ferry, to enable houts to eross b(‘etwucn
the Morris and Essex canal and the Delaware Division canal,  About 4 miles ubove Eastou, at Wryeott, there is a
full of about 8 feet in a mile, which ¢ould be utilized if necessary, and which conld perhaps be made to afford @ good
power without interfering with raft navigation. No power is used there at present.  Passing a few swall rpids,
where falls of up to perhaps 6 feet could be obtained, the next power, and one of the most importaut on the sirean,
is the ¢ Fonl rift”, just below Belvidere.  The rapids extend over a distance of :wbout 15 mile, the fall at low water
amounting to 22.8 feet, according to a survey made in 1847 by Caleb I, Valentine. The bed of the stream is of solid
rock, and the banks are quite high, partienlarly on the Pennsylvania side, where a rock blnff 20 or 25 feet high
extends for some distance. On the New Jersey side the banks are high along the lower part of the full, and the
railroad follows the stream closely, gradually receding from it toward the head of the shoul,  The rift is divided
into two parts, the'upper being called the “Little Foul rift” and the lower the “ Big Foul rift”, and the head of the
former is just below the mouth of the Pequest ereck. No power is at present used at the place, but formerly there
was o grist-mill on the left bank, taking water by means of a wing-daw between Big and Litde Foul rifts. By using
the fall of Little Foul rift and part of that of Big Foul rift it is probable that a fall of 15 or 13 feet could be
rendered available, but the utilization of the total fall of 23 feet would probably be very expensive, The width of
the stream at the Liead of the rift is about 600 feet. In the table on page 98 will be found an estimate of the total
power available at this place for a fall of 23 feet.

Continuing up the river, there are said to be geveral places between Belvidere and Port Jervis where {ullg of
b to 8 feet could be utilized, though none of them are used at present. The following rifts were named to me by
persons acquainted with the river: Long rift (5 feet or thereabout), Mack’s and Buttermilk, Sliding rift, Indian
rift, Bsp ritt, Smithfield rift, Sambo and Mary, Fiddler’s Elbow,

At Port Jervis, New York, some power is used, but from the Delaware and Hudson canal, and not from the
river. The right to take all the surplus water from the canal-level, which is 12 miles in length, and the lowest on
the eanal, is owned by the estate of H. H. Farnnm. The amount of water available depends, of course, upon the
amount of trafiie, but is always considerable, and generally quite sufficient to supply all the mills at preseut using
power from that source, although I was told that at times even the truflic on the canal is interrupted for want of
water. It may be mentioned here that the canal, which, starting at Honesdale, Pennsylvania, follows the
Lackawaxen and Delaware rivers to Port Jervis, and then the Neversink and a tributary of the Hudson, terminating
at Rondout, on the Hudson, is fed from the Lackawaxen, the Delaware, virious trilmtaries of the latter which it
crosses, and the Neversink; and that a number of artificial reservoirs have been constructed for the purpose by
damming the outlets of lakes, of which there are 8o many in the neighborhood. The following are some of these
lakes feeding the Neversink portion of the canal: Yaunkee pond, 640 acres; Lord™s pond, 450 acres; Sheldrake
pond, 250 acres; Wolf pond, 350 acres; Beaver Dam pond, 150 acres; MceKee’s pond, 250 acres; Masten pound, 100
acres. These ponds ave dammed to heights of from 6 to 25 feet.(a)

The fall from the Port Jervis level of the canal to the river is 30 feet or over. A race 10 feet wide and 5 or 6(2)
feet deep leads froin the canal, and supplies the following mills: A grist- and plaster-mill and spoke factory, in
one building, using in all about 95 () horse-power, with a fall of 20 fect; a planing-mill, farniture factory, sash- and-
blind factory, turning-works, ete., all in one building, using a fall of about 25 feet and 80(?) horse-power.  The tail-
race is from a quarter to a half mile long, with a fall of several feet. All these mills are owned by the estate of T
H. Parnum. Those leasing them state that they can obtain full capaeity during ouly about seven or eight months,
and that during a month or so no power can be obtained, the water being drawn from the canal for the purpose of
making repairs. During the summer, generally, more power is available than is used, but during the winter the
supply is short, probably because the canal company, which does not guarantee any special quantity of water, shuts
off its feeders to a certain extent during the winter, when there is no traffie, so that almost all the water available
is what flows directly into the canal from a few small streams which are intereepted by it.  There seems to be no
doubt, therefore, that a considerably larger amount of power could be used here if arrangements could be made
with the canal company to supply the water. In summer, except in very dry seasons, when trafiic is sometimes
interrupted, there is generally considerable waste from this level over waste-weirs,

Above Port Jervis the Delaware has no falls or rapids of special importance, so far as I conld learn, although
there are rifts of minor importance, such as Saw-mill rift, 4 miles above Port Jervis; Butler’s falls, a mile above;
Megick falls, 4 or 5 miles still farther up; Narrow falls, 2 miles above the mouth of the Lackawaxen; Cedar falls;
Cochecton {falls, a little below Cochecton, and others. Regarding the amount of fall available at these places I
can give no accurate information, None of them are abrupt, but they are rapids extending sometimes over
distances of a mile or more, and, according to estimates of persons acquainted with the river, the falls vary from 5

a T am indebred to Mr. Charles St. John, of Port Jervis, for valuable information regarding the streams trihutary to the Delaware,
& well as regarding the river itself, ots
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to 10 feet. Neither can I give detailed information as te whether these falls are easy to develop., The banks oy
generally high and favorable for dams, and the bed will also probably be found faverable; but, ay alveady l‘enmun}m(]G
the closeness of the canal and railroad to the banks may in some cases leave no room for building, while the freSthﬂt
are said to be very violent, and to render it difficnlt to maintain dams. A dam was built in 1873 o 1874 uf
Lordsville, 8 or 10 miles below Hancock, but the first heavy freshet carried it away, owing, however, it is sa Q tu‘
faulty construction. The general testimony of those acquainted with the river scems to be that, as far g5 loea{ioxl
" and fall are concerned, numerous fine sites for power exist, but that the heavy freshets and ice-jams, ang the
frequent want of building-room, constitute the principal objections to their utilization. Indeed, a glance at the
table of declivity on page 91 is sufficient to show conclusively that the stream possesses a large amount of Power
which might be utilized if no loeal diffculties should be encountered. No power is at present used on this part of
the stream, the only dam being the canal feeder-dam just below the mouth of the Lackawaxen, a erib-work stracture
about 400 feet long and 2 feet high, with a chute 160 feet wide for rafts. The height may be increased to 5 feet by
means of flash-boards.
We proceed to consider the tributaries of the stream, among which will be deseribed the two branches Wwhich
unite at Hancock : '

Summary of power at principal points on the Delaware river.

Py

RAINFALL, TOTAL FALL, UORSE-P %‘Kg;‘s ﬁ;umnm, UTILIZED,
Distance ¢ - _—
Locality. o Drainage < N Hesght| 3, | Mot | Maxi- | Tow Horm.
. o, 2L, . m- | . Au- . | ini- | mom N
ronton Spring. | Ticr | tamm, |Winster|| Year. | Length. &%{0:7 mum, | low | with se&?‘ym’ Fall. 1 power,
ors | senson. |storage.] yours, et
ALiles. |Sq. miles.§ Inches. | Tnches.! Inches. | Inches. || Inches, Feet. Feel, .
Trenton ...heeneevvoninnnn. 0.0 6,916 11 18 11 9 44 f 7miles....| 10-15§ 2,270 | 2,670 ] 5,680 | 3,070 10-13 | 500
Wellea' fallg eveanneneenne. 18.7] 6820 1 13 11 9 44 § 4,100 foot..] 14.31] 3,800 | 8,850 | 8,000 4 400 o | s
Lambertville {from canal) . 15.0 6, 750 11 13 11 0 44 | 7 miles....} 18 4,100 | 4,800 | 10,000 | 5,450} 10and18] 515
Foul rifte.cenenvennnnvnnnn. 68.0 4,700 10 181, 10 8 41 [ 2 miles....| 23 3,000 | 8,500 | 9,500 |, 4,000 0 0

o See pages 8 o 11,

TRIBUTARIES OF THE DELAWARE RIVER AND OF DELAWARE BAY.

Beginning at the Atlantic ocean, the first tributary of importance is the Maurice river, from New Jersey,
rising in Gloucester county and pursning a southerly course, forming the boundary line between Salem and
Cumberland counties, and finally flowing through the latter to empty into Delaware bay about 20 miles north of
Cape May. Its course measures in a straight line about 35 miles, and it drains a total area of about 330 square
miles, lying in the eastern division of the Atlantic water-shed (see page 2). The stream is navigable as far ag
Millville, the head of tide-water, about 15 miles from its mouth, and the only important town along its course.
The stream, like all those in sonthern New Jersey, is a sand-hill stream, the general character of which class of
streams will be found described in my report on the southern A tlantic water-shed,and to some extent on pages 114 and
115 of this report. The first power which it offers is at Millville. A dam, built partly of earth and partly of stone, and
measuring in all about half a mile in length (the stone part being 200 feet long) and 23 or 24 feet in height, forms a
pond which covers, it is said, twelve or fourteen hundred acres. The dam was built in 1879, and is said to have
cost $100,000. That part which is of earth is 15 or 20 feet wide on top, with flat slopes on each side, while the
stone part is rectangular in section, with four buttresses on the face, 8 feet wide and 20 feet high, stepped off in front.
The bed of the stream in front of the stone dam is protected by an apron of logs. From the pond a race 1,500 feet
long, 40 feet wide, and 7 feet deep leads to the mills, where the fall is 24 feet at mean tide. The following list gives
the mills now running, with the net power used: Water-works, 40 horse-power; grist- and flour-mill, 40 horse-
power; blacking-mill, 50 horse-power; foundery, 60 horse-power; bleachery, 100 horse-power; cotton factory, 400
horse-power—making a total of 690 horse-power. Iull capacity can be obtained during eleven months, and three-
quarters during the remaining month; but this is by drawing down the water in the pond at all seasons, g0 that no
water is wasted. In addition to the water-power, steam-power is used continually in the cotton factory and part
of the time at the bleachery, to the extent of 150 horse-power in each. All the mills are owned and operated by
the Millville Manufacturing Company. The power is one of the best and largest in southesn New Jersey, and the
facilities for transportation are good. Boats drawing 7 feet come up to the factory, but a great desire i8 expresped
to have the navigation of the stream improved so that larger craft, which now have to be partially unloaded 2 miles
below the town, can ascend. b ,

There are no large powers on the stream above this point, so far as I could learn, although on the stream and
its tributaries there are some small mills, Tt is said that about 6 miles above Millville a fall of 10 feet could be

obtained by damming, affording a good power, with guite a large pond. The declivity of the stream is very
gradual, aud the bed sand. :
616 :
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Tl}e next tributary worthy of n_aenti(m is Cohansey creek, New Jersey, which rises in Salem connty und flows
gouﬂ% into Gumberlavnd‘ connty, flowing by the_town of Bridgeton, which is the head of navigation aud of tide-water,
and ﬁnally nequy West into the Delaware. It is a small stream, draining only about 104 square miles, and resenibles
the Mf'umce river in general qharacter. Its only power of importance is at Bridgeton, up to which point (15 miles)
there is a Ilﬂ-Vlgabl.e depth of 7 feet at low w.ater. An carthen dam about & quarter of & mile lowg und 11 or 12
feet high forms_qulte a largg pond, ar.xd from it & race a mile long leads to the town, where a full of 14 or 15 feet is
used at mean tlde.. The .mllls supplied are: A flour-mill, owning the right to a eertain quantity of witer, and
uging o fall of 12 feet,‘ with 25 or 30 horse-power, and the Cumberland Nail & Iron Compuuny, u.';ing w fall of 14
feet, and running'a, nail factor.y, foundery, machine-shop, and blacksmitli-shop continuously by water-power, about
90 horse-power being used, while another nail-mill of the same company uses about 60 horse-power part of the time,
steam being used for several h_ours every day during high tide. These mills can obtain fu’ eapacity all the time,
at nearly all seasons, by drawing down the water in the pond during the day-time. The: : are several ponds on
the stream above this, so that the flow is remarkably coustant, and there is no trouble v th freshets or with ice.
There are nto other large powers, however, and only u fow small grist- or saw-mills, On a tribatary to the Cohunsey
which flows through Bridgeton a pond called East lake is used to run a grist- and saw-mill and the city wutc;-
worlks, the fall being 19 feet; and formerly a woolen-mill was run from the same pond, sui “ring, however, for want
of water. In fact, many of the small streams in this part of the state are dammed at .arious places, affording
excellent small powers, with considerable storage. '

The other tributaries from New Jersey below Trenton (the fall-line) ure similar to those just deseribed, though
with no large powers. The largest is Rancocas ereek, a stream utilized to a considerable extent. On the north
branch there are some grist-mills, and the works of the H. B. Smith Machine Company, at Swmithville, using o fall of
8 feet and about 100 horse-power to run their varions mills.  Full eapacity can be securved all the time, probably by
drawing down the water in the pond. The site is only 2 miles above Mount Holly, which is the head of tide-water.
The head of navigation is Centreton, 7.6 miles from the mouth, and the navigable depth up to this place is 4.5 feet
at low water. Assanpink creek, emptying at Trenton, runs, besides a number of grist-mills, the rubber works of
‘Whitehead Brothers, with a fall of 7 or 8 feet, and 80 horse-power dnring six months, by drawing down the water
in the pond. At Trenton the same stream runs Wilson’s woolen-mill.

Passing to the west side of the river, the tributaries from Delaware, with one exception, eall for no notiee.
Those below Wilmington ave small sand-hill streams, and their power utilized is tabulated beyond. Christiana
creek, however, which empties near Wilmington, has considerable power, and its tributaries lie partly above the
fall-line. The main stream,. which has its sources in hoth Maryland and Delaware, lies entirely below the fall-line,
and is essentially o sand-hill stream. It has a navigable depth of 12 feet at low water up to Wilmington, 12 miles
from the moutl, above which it runs a number of small mills whose power is given in the appended table. White
Clay creek, one of its-tributaries, has more fall, and rises in Pennsylvania, above the fall-line. 1t runs a number of
grist-mills,besides paper-, cotton-, and woolen-mills, and is in fact one of the best-ntilized streams in the neighborhood.
The Kiamensi woolen-mill, at Stanton, the head of tide-water, uses a fall of from 9 to 16 fect, and 53 to 75 horse-
power, holding the water at night; just above is a site not used, formerly oceupied Ly the ¢ Harmony” flonr-mill,
with a fall of 8 feet; then a flour-mill with & small power; then a site formerly occupied by the loseville cotton-mill,
with a fall of 12 feet; and then, at Newark, Dean’s woolen factory and Curtis & Brother’s paper-mill, the former with
a fall of 10 feet, and 50 horse-power during eight montbs, and the latter with a fall of 12 feet, und 75 or 80 horse-power
during three months. The ow of the stream is very variable, and is said to be much less constant than in former
years. Red Clay creek, a tributary of White Clay creek, is a similar stream, and runs mills of varions kinds, details
regarding which are not necessary. The only remaining tributary of the Christiana whicl is worth naming is the
Brandywine, which rises in the northern part of Chester county, Pennsylvania, and flows south to join the Christiana
just below Wilmington, This stream is the most important water-power stream in the vieinity, The first power is
at Wilmington, where there are two dams. The lower, 200 feet long and 6 feet high, supplies the following mills:
On the south side, a grist-mill, with 6 or 8 feet fall, and 30 horse-power; and on the north side, one wheel in a flour-
mill ran principally from the upper dam. Full capacity can be secured during only six mouths, because the only
water available is what flows over the dam above. The upper dam is about 200 feet long and 5 feet high, and races
a mile long lead the water by the first dam, supplying the following mills:  On the north side, four corn- and flour-
mills; and on the south side, & corn-mill, a flour-mill, a machine-shop, and the city pump-works. The fall used is
19 or 20 feet at mean tide. The total power used is uncertain., There were not long ago four other corn-mills on
the south side, which were destroyed by fire. These mills can secure full capacity during only from six to nine
months, and the city water-works have steam-power in reserve. The bed of the stream for some miles above tide is
rock and gravel, and, like the banks, favorable for dams, but the storage obtained is small, on account of the rapid
fall. This shoal or rapid is probably at the place where the stream crosses the fall-line—the head of tide-water. The
drainage area being about 238 square miles, I should estimate the power at about 5 gross horse-power per foot when
at its minimum, and 10 horse-power in the low season of ordinary years, the latter figure giving, therefore, a power
of 200 horse-power, gross, with a. fall of 20 feet. The flow of the stream is quite variable, and there are no lakes in

the basing but the rainfall is large, and favorably distributed, being as follows: Spring, 12; summer, 13 ,b 1.;utumn,
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12; winter, 10—year, 47 inches.  The four mms that were burned had together eight pairs of stones, and used a fy)
of 20 feet. ANl the powers at Wilmington ave owned by the owners of the mills, and the distribution of water iy
governed by old agreements and contracts. It appears that there are seven rights on the south side, from {he Um)u:
dam, each entitled to about 155 square inelies under o hiead of about 3feet. The total power used on the norty side
is about 75 or 80 horse-power, and is all owned by one person.,

For the next 5 miles above Wilmington the fall of the stream is large, amounting, it is said, to over 909
while in the 8 succeeding miles, above Rockland, it is stated at only 20 or 30 feet. Between the two W ilmingtoy
Jdams there was once a third dam, which it was intended to raise so as to do away with the upper dam, bug noihing
now remains of it. The next mill above Wilmington is the Augustine paper-mill of Jessop. & Moore, Thp dam
is 160 feet long and 6 feet high, built of stone in 1868, the previously-existing timber dam having been carried away,
The fall is 104 feet, and 280 horse power is used, with, in addition, steam power to the extent of 570 horse-power
ranning all the time. The full capaeity of the wheels can be secured during only four months of the year, Thé
next mill is the cotton-mill of J. Riddle, Son, & (J_o. The dam, which is principally of stone, is 295 feet long and §
or 9 feet high. The fall used is 15 or 16 feet, and the power is 300 horse-power, which, however, can be obtaineq
Quring ouly abount eight months, reserve steam-power Leing unsed when the water is low. The dam wis partly
carried away in the great freshet in October, 1877. Above this is Bancroft’s cotton-mill, with a stone dam 170 feet
long and 11 feet high, a race of a quarter of a mile, and £30 horse-power, with a fall of 22 feet, full capacity being
secured nearly all the time. . Then come the Dupont powder-mills, there being five dams in succession, the entire
fall being utilized, The dams vary in length from 100 to 125 feet and in height from 6 to 12 feet, and the total it
utilized is 59 feet. The total power nsed is stated at about 500 horse-power, which can be secured nearly all the
time. Desides supplying power to the powder-mills, these dams run a grist mill, four cotton- and woolen-mills, a
wooden-keg factory, and an- iron-kog factory, all belonging to the firm of I, I. Dupont, De Nemours, & Co, Itis
bardly worth while to particularize further regarding the mills on the stream. It is utilized to its very Lead by
paper-, grist-, and woolen-mills, iron-works, etc., and is in all respects an excellent stream for power. Its tributaries,
too, as Buck run and Doe ran, are well utilized by mills of various kinds, and, although some power still remains
unused, most of the good sites are ocenpied. Between Rockland and Chadd’s TFord there is said to be an available
fall of 20 feet on the main stream not utilized ; at Smith’s bridge another fall of 10 or 12 feet is said to be available,
where there was once a paper-mill; at North brook there is said to be 7 or 8 feet, formerly used; and there are
other similar but smaller sites. There are, however, no precipitous falls, the declivity of the stream being gradual,
it we may except the lower few miles. The table on pages 114 to 121 gives the utilized power on the stream.

Between Wilmington and Philadelphia there are small streams similar in character fo the Brandywine, vrossing
the fall-dine just above their mouths, and utilized to a considerable extent by mills of various kinds.  Such are Cobb's,
Orum, Derby, Ridley, and Chester creeks. Derby creek draing about 50 square wiles, and is well utilized by grist-
and saw-mills, woolen: and cotton-mills, and others. CobD’s creek, one of its tributaries, has a number of mills of
various kinds. Crum creck draing about 38 square miles, and Ridley creek abouts the same, while Chester creel i
the largest of all, draining 70 square miles. On Ridley creek and Chester ereck there are numerous mills, Many
of them are quite large and use principally steam-power, for in dry weather there is but little water-power available.
The ponds on these streams are often large erough to hiold the water during the night, even in winter and spring, so
that considerable power is obtained, considering the smail size of the streams. The falls are often large and the
dams high. It may be said that almost the entire power of these streams is utilized, for no good sites remain
unoeccupied, and the mills utilize nearly the entive flow, some of them having wheels of sufficient capacity to utilize
even the freshet-water.

feet,

THE SCHUYLXILL RIVER,

The Schuylkill river may be called the principal affluent of the Delaware. Rising in Schuylkill county,
Pennsylvania, it pursues a sontheasterly course, passing through Berks, and then forming the boundary between
Moutgomery on the north and Chester on the south, to flow finally through a part of Montgomery and through
Philadelphia to join the Delaware river. It flows by a number of important towns, such as Pottsville, Reading,
Pottstown, Phonixville, Norristown, and Conshohocken, and is navigable for sea-going vessels only up to TFairmount,
a distance of 8.4 miles from its mouth, where the first dam is built across the river, Above that pointitis naviga})\e
for river boats as far as Schuylkill Haven, the navigation being controlled by the Pbiladelplija and Reading
Railroad Company, lessees of the Schuylkill Navigation Company; and it was at one time navigable as far a8
Mount Carbou, the works above Schuylkill Haven having been abandoned a few years ago on account of the
washiug in of waste from mines, and the scarcity of water. The navigable depth at low water is 24 feet to Girard
point (1 mile), 20 feet to Gibsor’s wharf (4.7 miles), and 12 feet to Fairmount. - The mean rise and fall of the tx(}es
is 6.1 feet. The drainage area of the stream is stated differently by different authorities. Mr. H. P. M. Birkinhine
gives it as 1,042 square miles, and Mr, E. F. Smith, chief engineer of canals, quotes it as 1,800 square miles. MY
own measurement gave 1,912 square miles, and as it is intermediate between the other two, I have assumed_ it
correct. A table giving the drainage areas above certain points, as well as those of the most important tribntaries
of the stream, is given on pages 113 and 114. '
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The head-waters of the Schuylkill are in the mountainous coal-bearing regions of Schuylkill county, but after
flowing for a distance of 25 or 30 miles, receiving large accessions, the stream enters a miore Lighly-cultivated

country and the slope becomes more gentle. The following table will show the fall of the stream :

Declivity of the Schuylkill river.

Distance’ Elevation | Distance Fall Fall per
Locality. from % shuve  |betwern | between be?érli%n
moutls i tile, { puints, poluts, Pouints.
Miles. . Feet.  Miles, Teet, Feet.
Fairmotnt..ee. cverirmmiiieiiiieneiinicnnn.. g4 0 |
o b ooe 66, 63 3.1
Pawling'sdam ... iiiiiiiiinnian. 30.0 | 66,63 ]
: . 4130 137. 8 .
Kissinger's dam, Reading «eeereenenenen... 0.0 0 w4y 3 o i 84
! 21.5 185, 44 8.6
Blue Mountain dam, Port Clinton ...y ..... 9L | 288,06 g ° i
. . ! s 85 8170 9.6
Dam No. 11, Landingvilla.... 100.0 | 4ine6
: IV I STT6 7.5
Dam No. 7, Schuylkill Haven wio | swas 3 "
i e 4.0 ] 4. 60 18.6
Dam No. 4, below Mount Carbon......o...... 109.0 | 683,96 % | ' .
; | 2.0 ] 4.80 | 116
Dam No. I, Port Carbon...ovimnerninivnaaes 1120 61878 5 { ! '
; ‘ :

That part of the stream above Port Carbon has a still greater slope.  Although the figures in the above table,
with the exception of the elevations, can not pretend to absolute accuracy, they show that the river has a very rapid
fall.  As already mentioned, the stream is controlled by the Reading Railroad Company, and is navigable by means
of locks, dams, and canals as far as Schuylkill Haven. DBetween this point and the mouth there are 24 dams, and
above these are six others, not now used for navigation. Statistics of these dams are given on page 103,

The rainfall over the basin of the Schuylkill is about 45 inches, of which 12 fall in spring, 14 in snmier, 10
in antumn, and 9 in winter. The flow of the stream is not so varisble as that of most streams of like size in thig
part of the eountry, probably on account of the favorable distribution of the rainfall, the numerons artificial
reservoirs in the shape of the pools of the canal-dams, and the numberless mill-ponds on the tributary streams.
There are no lakes of any cousequence in the basin, but there are three artifieial reservoirs, construeted for the
benefit of the navigation, as follows:{(a)

Silver Creek reservoir, on the Broad mountain, 9 miles from Pottsville, 1,500 feet above tide-water: TLength of
mouud at top, 1,157 feet; maximum height of mound dam, 42 feet; depth of water on outlet-pipes, 37 feet; ponds, 58
acres; contents, 42,780,500 cubic feet; drainage area, 1.275 square miles,

First, ov Lower Tumbling Run, reservoir, near Mount Carbon:  Above tide, 647.54 feet; length of mound, 418
feet; maximum height of mound, 47 feet 6 inches; depth of water on pipes,; 41 feet 6 inches; ponds, 25.57 acres;
contents, 25,640,512 cubic feet.

Second, or Upper Tumbling Run, reservoir:  Above tide, 694.25 feet; length of mound, 540feet; maximum height
of mound, 63 feet; depth of water on pipes, 57 feet; ponds, 31.45 acres; contents, 59,556,612 cubic feet; drainage
area, 6 square miles,

These reservoirs can be filled twice each season from the rainfall on the drainage avea, They are of use
only to supply the upper part of the navigation, and of no use for supplying the mills near Philadelphia, the
distance being about 100 miles. The Pottsville Water Company has also two storage reservoirs, the higher and
larger on Eisenhutl’s run, 1,700 feet above tide, with a capacity of 52,000,000 cubie feet. In regard to the actual
flow of the stream no continuous measurements have been made, but the minimum flow has been estimated several
times, as follows: ,

In 1816 measurements were made by a committee of the Schuylkill Navigation Company, at a time when the
river was said to be as low as at any previous period for twenty years, giving a flow of 771 cubie feet per second.
About 1825 it was estimated at 680 cubic feet per second. Tn 1867 it was stated at 617 cubic feet per second. In
1874 the flow was measured by Edwin T.Smith, civil engineer, now clief engineer of canals, by gauging the
water used by the mills at Manayunk, and adding to the quantity so found the amount consumed in lockage and
the estimated leakage. He gave the minimum flow as about 380 cubic feet per second. In the report of the chief
engineer of the Philadelphia water-works for 1876 it is stated that the flow of the Schuylkill in the summer of that
year, as calenlated from the amount used by the wheels, pumps, and locks, averaged 230,788,838 gallons per day
for a period of 45 days. In 1878, Mr, H. P. M. Birkinbine, formerly chief engineer of the Philadelphia water-works,
stated that he Lad estimated the minimum flow at 310 cubic feet per second, by adding together the amount
pumped at Fairmount, the amount used to run the wheels, the lockage, and the estimated leakage, In 1880, Mr,
Charles G. Darrach, civil engineer, gave the approximate figures which we have quoted on page 10.

a For these figures, as well as many others relating to the Schuylkill river, I have to thank Mr. E. I, $mith, of Reading, chief

tngineer of capals, Reading Railroad Company. 610
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The freshets on the stream, notwithstanding the considerable storage, are quite severe, and seem g p,
been gradually increasing in violence. Since the completion of the Fairmount dam, in 1821, the overfy]) of wh?ﬁ
is oblique, with a length of 1,112 feet, the water rose once to a height of 11 feet 5 inches on the dam, ang it hca
several times reached a height of 10 feet. The inerease in the violence of the freshets, and the decreage in th‘s
minimum flow which would seem to he indicated by the measurements which have just been referred 1o, are auee
without doubt, principally to the destruction of the forests on the drainage basin. » !

In connection with the problem of the future water-supply of Philadelphia, the question of inereasing the
minimum flow of the river by the construction of artificial reservoirs has several times presented itself, and My
James F. Smith has proposed for the purpose “to build, in the valley of the Schuylkill, 14 new dams anq 3 ne“;
reservoirs, and also to use 8 of the dams and the water of the existing navigation above the Blue mountain, ag
well as the waters of the present reservoirs at Tumbling run and Silver creek”, affording a total storage capacity
of about 614,337,000 cubic feet, or sufficient to add about 230 cubic feet per second to the flow of the stream Quring
30 days, supposing the reservoirs to be filled and emptied but once. The cost of this plan is not known, but it i
considered that if applied to pumping water by water-power, the plan would be more expensive than pumping by
steam, so that it is not favorably regarded as a means of increasing the water-supply of Philadelphia 3 and it seems
searcely probable that it would pay as a means of creating water-power to be used in manufacturing. The valley
of the Schuylkill, however, may be said to be favorable for reservoirs, and a large amount of storage could he
secured if desired. A reservoir has been proposed on Perkiomen creek (a tributary emptying 3 or 4 miles below
Pheenixville) for the purpose of increasing the water-supply of Philadelphbia; and it is stated that a dam 70 feet
high would flood 2,000 acres, affording a storage capacity of over 20,000,000,000 gallons. This would suffice to
double the minimum flow of the Schuylkill for a period of 80 days. Its cost is stated at $300,000. Al plans for
extensive storage must of necessity be expensive, and it is not probable that they will be resorted to as a means
of increasing water-power alone. ‘ ‘

The first pewer on the Schuylkill is at the Fairmount dam, where power is used by the city water-works for
pumping water into the reservoirs. The dam was originally built between April 19, 1819, and July 25, 1821, by
Ariel Cooley, of Chicopee, Massachusetts, and the cost of dam, locks, head-race, etc., was $150,000. The river isabout
900 feet wide, and the bed, for a quarter of the width, on the east side, was rock covered with 11 feet of mud, while
for the remainder of the width it was rock at a maximum depth of 30 feet, and bare at low water on the west side.
Trom the east side a monnd dam 270 feet long and 15 feet above the overfall, built of earth, quarry spawls, and
stone, was carried diagonally up stream, terminating in a strong pier of timber filled with stone. At this point
the bottom is mud, 30 feet below low water. From this point the overfall was carried diagonally up stream,
and was 1,204 feet in length, terminated on the west by a pier and guard-locks, from which the canal extends 569
feet down stream, to two outlet-locks. The overfall was built of erib-work founded on the rock. In some places the
structure of the dam is over 30 feet high, while on the west the foundation is bare at low tide and the height of
the dam is less than 9 feet. The timber cribs of which this original dam was built soon became decayed above
low water, and were rebuilt from that point in 1842243, 1In 1865-’66 a new erib was sunk in frout of and agrinst
the old dam for a distance of 450 feet, across the deep water, to secure the foundations. This crib extended 30
feet; in front of the old dam, and after being filled with stone it was decked with white-oak timber 10 inches thick,
It extended only up to low water, and was finished in 1867, having cost $41,271 29. A necw dam was begm
June 1, 1872, immediately in front of the old one, founded on the rock at the west end, and, at the east, on the
cribs sunk in 1865. Additional cribs were also sunk in front of those of 1865, to strengthen them. The length of
overfall is now 1,112 feet, and the entire length of dam 1,600 feet, inéluding overfall, mound-dam, arches of forebay
(104 feet), and piers (22 feet). The race leading to the wheels is about 250 feet lon g, 90 feet wide, and 6 feet deep
below the crest of the dam. The fall from the top of the flash-boards is 8.7 feet at high tide, 16.37 feet at low
tide, and 12.53 feet at mean tide. The comb of the old dam, below which the water can not legally be drawn, i8
22 inches below the flash-boards., The power is used to drive 7 turbine wheels and 1 breast-wheel, with which the
pumps are connected, and the water is pumped into two reservoirs—the Fairmount reservoir, 87.58 feet above the
flash-boards, and the Corinthian reservoir, 113.58 feet above the same level, The amount of power used va?ies
greatly according to the season. The full capacity of the pumps is stated at 36,600,000 gallons per day,(a) Whl@;
with an average lift of 110 feet, including friction, corresponds to a power of 693 horse-power. The full capacity
of the wheels is stated at 966 net or effective horse-power. This power, however, can be obtained during only a small
portion of the year, the Jack of power being prineipally due to low flow, the trouble from freshets being\slié'ht- In
1879 the average pumpage during 12 conscentive days during the low season was only 8,000,000 gallons per da,
corresponding, with a lift of 110 feet, to 154 horse-power in the pumps, and about 192 in the wheels.(b) The pumpago
by water-power in this year was less than in any year since 1865, and the daily average was only 19,950,213 g‘fﬂk)“?:
while during the months of October and November it was only 9,357,842 gallons. There were but 89 days in this

a Deport of the Chigf Enginecr, 1879, 1 am indebted to Mr. Charles G. Darrach, principal assistant engineer of the water department,
for much valuable information, and for reports, ete. ) .
b In the report of 1879 it is stated that to “increase this minimum to an average of 18,000,000 gallons, by building impounding
Teservoirs at the head-waters, will cost not less than §500,000,
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year on which water flowed over the flash-boards. Some idea of the proportion of the total power used in different
months will be obtained from the following statement, taken from the report for 18749, showing the average number
of gallons pumped per day for each month in that year: January, 28,602,706; February, 2 ,311,722; Mareh,
94,913,664 ; April, 25,199,519; May, 29,519,156; June, 22,919,996; July, 12,630,113; August, 18,875,656: September,
15,670,215; October, 9,108,624 ; November, 9,517,060; December, 24,146,228,

1t is evident from the above that mearly all the available power at Fairmount is utilized. Although a
considerable quantity of water flows over the flash-Loards, it could not be saved except by reservoirs at {he
head-waters, or by increasing the capacity of the wheels and pumps, which is already much in excess of the power
available in dry seasons. It is hardly worth while to attempt to make an estimate of the power available in
different months, for the whole question of the power dt FPairmount is intimately connected with that of the water-
supply of the city and with the navigation on the stream. It is sufficient to say that into the Fairmount pool is
discharged the total flow of the river, amounting to 245,000,000 gallons, or thereabout, when at its minimum, and
that this flow is used for the supply of the city, for driving the water-power pumps, and for lockage. With the
exception of a small amount obtained from the Delaware river, the entire water-supply of Philadelphia is drawn
from the Schuylkill. Allowing nothing for contingencies, the total capacity of the pumping machinery was, in 1879,
about 113,000,000 gallons per day, of which 36,000,000 were by water-power. When the consumption is greatest,
however, only about 60,000,000 gallons are so available. The average maximum daily consumption in 157, for
periods of a week cach, was about 60,000,000 gallons, and the daily average for the year about 43,000,000 gallons,
What water remains above that necessary for the city may be applied to pumping by water-power and to lockages.
The quantity required for the latter purpose is notlarge, the lockage and leakage being estimated by the eommission
of engineers appointed in 1873 at 7,000,000 gallons per day. Althongh at some seasons considerable additional
water-power is available, yet when we remember that in 1879, during a period of seven months, water ran over the
flash-boards only sixteen days, it will be evident that the additional power which ¢ould be secured would not be
available during many months. It is said, however, that the present turbines are defective, and that by putting
in more efficient ones the power might be considerably increased. Their efticiency is said to be but 60 per cent.
The commission of engineers of 1875 recommended the improvement of the old wheels, and the coustruction of
two new ones, one to replace the breast-wheel.

The power on the Schuylkill above Fairmount is controlled by the Reading Railroad Company, and, as has
already been mentioned, there are a number of canal dams on the stream, statistics of which are given in the

following table: ‘
Lengths and dimensions of dams on the Schuylkill river.

o ejghtof | Longhof | Lenghof \WHbof ot e
i | ‘
!‘ Acres.
s frereneeno... Abandoned.
b PSRN 1 ceefe .. [T | Abandoned.
3 | Mount Carbon. ... - A P T [ PR Freneenesines 1 ot nsed forpav-
4 | Port Carbon ....... i1 igation — filed
6 | Second Mountain Kgd gg&ifand
6 | Above Schuylkill Haven..
7 | Schuyikill Haven .-....
8 | Below Schuylkill Haven. :
9 z Small pools—mnot
10 mueli larger
than the canals.
b § S D
12 a--
T I SRR [ SO —-- L 40 | 128 feeenensanccfinmnecime Tieeies s ‘
14 { Above Port Clinton L B2 58.4%8
15 ... 15. 00 266 5,980 14.543 |
16 24. 90 434 8,627 56,768
17 +.... 4.8 476 3,800 20, ¢o6
18 | Leesport 8,60 .42 5,280 9. 080
18 | Above Reading ...... . 14.8 451 19,120 280 122, 000 .
20 )....d0.veunnns 8,37 425 9,240 80 | 80. 606
21 1,...d0.... N I % £ 317 6,072 304 41. 818
22 | Reading,-veemvecevcvnacess rnan 14. 00 206 5,014 300 40. 730
® 23 | Bolow Reading....c.cavaeiveens .02 825 18,400 430 133. 166
24 4. A0, ceeeeaees R 18. 80 423 18, 041 375 112, 267
25 | Limerick.... U . 6 50 342 10,348 430 102,149
26 | Phenixville. cemesscusanse 8.40 376 18,770 425 184, 445
27 | Pawling «--oecnuuee . 4,80 320 8,879 430 98, 507
28 | Port Kennedy..---. . 4,83 495 20, 920 440 16. 208
29 | Norristown ...... R 9.00 898 17,635 065 269, 221
80 | Conshohoeken ..ccevevrannannes 7.95 527 14,757 510 172.7714
| 81 | Manaynnk ..oooeoemmnaninaianes 16.75 523 23,100 485 257,197
82 | Fairmount (Philadelphia)...... 13.00 1,200 30, 993 600 426, 960
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It has several times been proposed to inerease the water-power at Tfairmount, and several methods have be
advanced: Tirst (and this method is said to be followed as far as practicable), to run the wheels during low tiden
when the fall is great, drawing down the water in the pond. The storage available is a depth of 22 tucheg overe’
pond covering some 480 acres, giving nearly 40,000,000 cubie feet, or enough to store the minimum flow for over :)z
hours, and thus allowing the power to be considerably increased. Second, by storage reservoirs; but thig plan~ig
so expensive that it does not find much favor. Third, by raising the Fairmount dam. It is said that the da
could be raised 4 feet, increasing the power 36 per cent. »

The drainage area above Fairmount is about 1,380 square miles, according to my measurement. The rainfal}
is as stated on page 9. Mr. Darrach’s figures regarding flow are given on page 10,

At some of these dams and along the canal at various points a certain amount of power is available, and 5
congiderable quantity is now rented by the company, the renting of power, however, being incidenta] and
subservient to the boating interests. The charter of the Schuylkill Navigation Company does not allow watey.
power to be sold or leased except out of the surplus water of the river after the navigation is fully supplied,
The company, therefore, does not guarantee steady power, renting only the surplas water beyond what is needed for
navigation ; but the guantity leased is so regulated that a steady power can be maintained. The following tapls
gives the statistics of power at present used on the stream :

Water-powers along the Schuylkill river.
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: [ - S CLCTTTETERPPIST IS § ° 610 8,660 00 | Overshot ...} 16 feet 11 inches ...} 57" ¥ 0. .. 3,282.00 | 95,20
100 813 12

3 | MeDowell paper-mill ... .oiiaiainls PO : R Turbine ....| 52inch Jonval...... s .8 :

{ 650 1,875 00 } Curbin .-..| 624nch Jonval veeveenn| 2180 | 3,087.50 | so0| 1%
. ¢8 turbines. .. | 48inch Leffel ....... 8 .

4 | Robert Pafterson & Co., cotton........... PRI [ S 2,556 11,180 34 11 turbino. .| 20-inch Toflel . .o.... § ...... 20,80 (11,018.82 { 854.%0 l.uoner

5 | Eagle mill, cotton and woolen . 100 500 00 | Ovexshot ...  IBfect o ..oivevnennns B.540 [ooeue-as 462.52 | 1L10 75

6 | James B, Winpenny, cotton..... 575 3,300 00 { 2avershots..) B {eebt cevnvinrnnnn, 3,681 feenue-nt 2,286,306 | 55.00 [.evren

7 | Wabash mills, cotton and woolen ......... ceen 100 873 87 | Overshot ... 18 {60t ccennvueanns, 3.900 [covivnnas 488.64 | 11.85 60

8 | Joseph Stelwagon's Sons, brown roofing. |....do - 142 1,050 00 |....do ....... 17 feet oeorvannnnan 4.583 |..evennn 711,12 | 16,64 64

paper.

9 | Thomes Schofield, woolen . _..cocvnnein |.. POV (I, 300 1,882 00 | 2 overshota .| 17 feet .eoaonvua o 8,384 foeereeen 1,376.82 ) 8L24 |.....
10 { John & James Dobson, carpst . ... i [ R, €256, 7 915 00 | X overshot ..| 16 feet ... eeene| 2704 fooaeel 083.88 1 20,50 [.eever
11 | Martin & William . Nizon, paper. . PR . SO 1,002 8,104 00 { 2 turbines ..| 40-and 48.inch Leffel |........ 19.40 | 6,855.17 | 182.00 | 300
12 | American Wood Paper Company ......... PR 11 S 1, 807 10,060 00 | 3 turbines... 35;-[.‘ 4{({_—.1110(1 48.inch {........ 19.00 | 8,576.00 | 280.90 | 200

¢ltel.
18 | J. Wood & Brother, rolling-mill ........... Conshohocken| 1,082 1,600 28 | 2inrbines...] 64-inch Loffol cveenni|ivaennn. 775 1 7,223.00 [ 79,20 ...
14 | Hamilton Maxwell, cotton . 680 00 |eviuannnan. 56-tueh Loflel....... . 7.95 | 8,788.00 | 4158 W
15 | Wyoming mill, cotton {d) . ...oeee ol 2 turbines.. .| 56- and 06-inch Loffel ........ 9,00 [vereauinns 200, 00 {.nrees
16 | C. Hesbner, lour-mills (d).....ccocavannnn. Lturbine. ...} 80dnch Leflel ... lioeclon 0.00 |...... ceee| 3000 Joanre
17 | Bridgeport floar-mill (&) <ecnonrinniaai... Bridgeport....loeeeerenn. 808 00 | 8 turbines...| 2 im» ta{)d 1 43-inch | cavnvnn 0,00 | 8,174.60 | 40,47 [-oses
Leftel,
18 | The Pheenix Iron Company. .| Pheenixville ..| 400 400 00 | 2turbines. ..| 48-inch Parker....-.|vuereans] 500 [oerrrenen. 49,00 f-ooeee
19 { Krick’s flour-mill (¢) ........ veveenees | Reading .oovoifooooiaal. 626 00 { 2turbines...} 42-inch Pavker 3,0686.05 | BL30 [eur-es
20 | Kornsville flonramil) {)veereerean... PR Kernsville. . oifoue caseasfinneeaiiniaoincinirrecniorenracnonrcacnnnes 1,282.66 | 19.98 [...c0s
21 | Orchard flonr-mill (@) «evevvnnvnnaniennn.. Tottaville..... 1 pitehback . feee e cii i 2,010.00 | 2500 f..eeoe

the aperture to the datum surface of the canal. (The Water is kept several inches above datum.)

water o coeflicient of 0,70 is allowed, aund a dischargs per square inch of 4.05 eubie feet per minute. The prices charged for wate

o Power not measured by dynamometer.

b 810 extra.

¢ 70 inches free.

d These wator-rights aro owned by tho mill-owners.
e These mills are owned by the Philadelphin and Reading Railroad Company. The ront includes the power.

The company leases power by the square inch of aperture under a head of 3 feet, measured from the center of

Standard apertures are of casl iron, with edges not exceeding 1 inch in thickness, without ajutage, Ia computing discharge of

r-power

$750

are as follows: To mills using power 10 hours per day, $6 per square ineh per anuum; to paper-mills running full time (24 hours),
per square inch per annum,

Only oue instance has ocourred when there hias been any lost time on acconnt of a scarcity of water, and that was in the year 16%0.
The cotion-milla lost o total of 96 hours’ time in July, August, September, October, and November; and the paper-mills 62 h({m's of (EY
rung and r)39 nights during the same period. Changes have been made since December, 1880, that will obviate any loss of time by the

v,
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mills in future. In renting power to mills using turbive wheels the ganging is done the mune as at Lowell, Massachusetts, and the
digeharge per minute divided by 4.05 gives the number of square inches under o 36-inch head.  Torbine wheels ave 7un under the full
head and fall without the intervention of an aperture ansd gate.(a)

Between Norristown and the mouth of Perkiomen creek there are two canal dams, but the fulls are too lowto be
available for power, and the locations are not safe from floods.  Above the Perkiomen there is surplus water enough
only for the small mills, Nos. 17, 18, 19, and 20, although a small amonnt of water is always wasting over ull the dams
except the Norristown and Flat Rock dams, where flash-boards are used so as to suve all the water in dry weather
for the mills and navigation.  Very little power is used directly from the river, . e., not 1from the eanal or the canal
dams. DBelow Ileading there is only one mill so supplied, with a f4ll of about 4.5 feet ahd 15 horse-power, and
above that place there are only a few small mills, No good sites for power were brought to my notice.  Above
Schuylkill Haven the six navigation dams which have been abandoned eould probably be used for power, but the
gtream is very small; besides, the ponds are full to overflowing with coal-dirt and sand emried down hy the
gtreams on which the collieries. are situated, in the Schuylkill coal regions,  On the head-waters of the streum in
the mountaius there are large falls available, but with little water.

THE TRIBUTARIES OF THE SCHUYLKILL RIVER.

The various streams flowing into the Schuylkill are utilized to a large exteut by mills of various kinds, but
very little information could be collected regarding them. Mill ereek, from Montgomery county, drains about 9
square miles, and is well utilized. Gulf creek drains 7.5, Bast Valley creek 21, Wissahickon creek 78, Plymouth
creek 8, and Stony creek 106 square miles. They are all well utilized, their slopes are gradual, and their flow is
quite variable, The main tributary of the Schuylkill is the Perkiomen, which drains about 343 square miles,
rising in Berks county, and flowing south through Montgomery, joining the Schuylkill 3 miles below Pheenixville,
The main stream, with its tribotaries, runs a large number of mills. The fall does not seem to be very great,
averaging ouly about 4 feet per mile for the lower 11 miles, The declivity is gradual, and the falls at the milly are
notlarge. No good sites not occupied were mentioned, though there are probably many small ones, The Perkiomen
has often been proposed as a source of water-supply for Philadelphia, and about 111 miles above its mounth there is
said to be an excellent site for a reservoir, where a dam 65 feet high would back up over 6 miles and flood over
15,000 acres. The stream drains principally a trap and sandstone district, and nearly one-third of the entire
drainage area is wooded, and likely to continue so.

Valley creek, which enters from the south 4 ‘miles below Pheenixville, is a smaller stream, but well utilized,
though with some sites unimproved. The stream is said to be quite uniform in flow. Pickering ereek, French
creek, and the other creeks from the south below Reading run small grist-nills with two or three pairs of stones,
which can run at full capacity only six or eight months, and are sometimes obliged to stop. I'rench creek, however,
affords power for the Pheenix Iron Company at Phenixville, 50 horse-power in all, with three falls (from one dam)
of 12, 14, and 16 feet, respectively.

Manatawny creek, entering at Pottstown from the north, has considerable fall and many mills. At the mouth
is a flour-mill with a fall of 12 feet, and 75 horse-ppower during eight montls. There are several forges and
rolling-mills above, one at Glasgow, a mile above Pottstown, and one at Pine Iron Works. There are several
unimproved powers on this stream, formerly used by forges; one at Spring forge, near Earlville, with a fall of 18
feet or over; the Spang forge, at Spangville, with about 15 feet; Snyder’s lower forge, in Rockland townslip, with
20 feet; Snyder’s upper forge, with also abont 20 feet; and Lobach forge, near Lobachville, about 20 feet. An
abandoned forge is also mentioned between Pine and Glasgow, with a fall of 10 feet or more. These forges are
idle on account of lack of fuel and convenient means of transportation, the timber for making echarcoal having
been for the most part cut down.

Tulpehocken creek, which enters from the west, opposite Reading, is quite a large stream, draining & limestone
region, and, witlf its tributaries, quite extensively utilized. It is followed by the Union canal for almost its entire
length. Regarding its power I have no data except what is given in the table of utilized power. Thae same moy
bo said regarding Maiden creek, Ou the Little Schuylkill there are a number of small grist-mills in the mountain
region, and near its head-waters some powder-mills. The powers are all small. A mile above Port Clinton are
Inness’ rolling-mills, with a fall of 12.5 feet, and 110 horse-power or more during part of the year, there being no
waste in dry weather, and the mill running twenty-two hours.

Generally speaking, it may be said that most of the good sites for power on the tributaries of the Schuylkill
are occupied, the utilized power in the basin being very large, as the table on pages 114 to 121 shows.

RIBUTARIES OF THE DELAWARE BETWEEN THE SCHUYLKILL AND LEHIGH RIVERS.

Proceeding up the Delaware, the most important tributaries from Pennsylvania between the Schuylkill and the
Lehigh are the Neshaminy and the Tohickon, small streams like the tributaries of the Schuylkill, quite well
utilized, and with no important sites not occupied. The tributaries below Baston from New Jersey, too, are,

@ These quotations are from a letter from Mr. E. F. Smith, chief engincer of cauals, to whom I am much indebted for valuable

Information and for all the data in the tables. 623
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with one exception, almost valueless for power, being very variable in flow, and almost dry in the summer, Ty
Musconeteong river, which takes its rise in Mqrris county, near the sources of the Raritan, ang Dursueg :
. southwesterly course, forming the boundary line between Warren county on the north and Morris and Hunterdop
counties on the south, flows by the towns of Hackettstown and Bloomsbury, and drains an avea of aboyt 150
square miles, comprising a narrow limestone valley with a shallow covering of drift. Its source is lake Hopatcoﬁ
the largest lake in New Jersey, a beautiful sheet of water on the summit of the Highlands, 914 feet above mef;l
tide,(e) and covering an area of abont 2,800 ucres. Its original area was 1,600 acres, bat it was raised 10 fot to
enable it to serve as a feeder for the Morris and Lissex canal, by which its area was increased by 1,300 acres, Itg
storage capacity is 8,700,000,000 gallons, and the canal company owns the right to control its flow, with tha
exception of a small portion owned by a mill near the outlet. The fow of the Musconeteong river is, on accomnt
of this lake and some other smaller lakes which are tributary to the stream, very steady, and freshets are never
violent. The bed is gravel and rock, and the facilities for the untilization of the power are good. The fal] of tha
stream is very large, its elevation at its mouth being about 126 fe.et,(b) and its length about 45 miles, 50 that the
slope averages 15 feet or more per mile. The rainfall in this region of the state is about 48 inches—12 in Spring,
14 in summer, 12 in autumn, and 10 in winter—a distribution in itself favorable for constancy of flow. No daty '
regarding the actual flow, however, could be obtained, except such as may be inferred from the data regarding
power. The first mill is at the mounth of the stream, at Riegelsville, wheve a fall of 22 feet is used, with a race
three-quarters of a mile long and a dam 6 feet high, to drive a paper- and grist-mill, using in all about 150 horse.
power, which, however, can be obtained during only about seven months, being about 100 to 120 horse-power
during the rest of the time. At Finesville, a few miles above, there is a forge and knife factory, using a fall of 85
feet, and 66 horse-power all the yehr, with always a waste. At Hughesville, the paper-mill of the Warren
Manufacturing Company uses a fall of 28 feet, with a dam 20 feet high, and 250 horse-power during four months,
The paper-mills are run night and day, and steam is used when the water is low. At Bloomsbury several mills
“are run from one dam, with a fall of 9 feet, and above are a number of small mills of various kinds. The stream is
no doubt the best water-power stream emptying into the Delaware from New Jersey. There are said to be no sites
not oceupied, except one below Penville, and 20 feet just above the dam of the Warren Manufacturing Company,
If, however, the elevations given above are correct, there must be a large unimproved fall, although there may be
no good locations not occupied.
The next tributary of the Delaware which it is necessary to describe is

THE LEHIGH RIVER.

This stream, one of the most important affuents of the Delaware, rises in Wayne and Lackawanna countics
Pennsylvania, and pursues a roundabout course, first in a southwesterly direetion, then south, southeast, and finally
east, emptying into the Delaware at Haston, It forms first the boundary line between Lackawanna and Luzerne
counties on the north, and Monroe and Carbon on the south, then flows through the latter county and becomes the
boundary between Lehigh and Northampton counties, finally flowing through parts of both of them before reaching
its mouth. Its length, measured along the stream, is notéfar from 100 miles, while in a straight line it igeonly
about 45 miles from gource to month, The stream drains a total area of about 1,330 square miles, and in its course
it passes a number of cities and towns, among which may be mentioned Easton, Glendon, Bethlehem, Allentown,
Hockendanqua, Catasanqua, Slatington, Parryville, Lehighton, and Mauch Chunk. Itis controlled by the Lehigh
Qoal and Navigation Company, and by means of locks, dams, and canals has been made navigable as far as

Stoddartsville, although that part above Mauch Chunk has been abandoned for a number of years. The fall of
the stream is shown by the following table: '

. Declivity of the Lehigh river. (c)

L ]
Dis- Tall per
Distance [ Fleva- Pal s
Locality. from | tion above mt?vggege. between be?v;%en
moutl. tide. points. polata. points.
Miles. | [Feet. | Miles. | Feet. | Feet.
MONEN «eveeaevmremcarnenrncnnnans 0 159 ‘
2 46 3.8
Bethlehem ...coueciniianiannnnin. 12 206 } !
Slatington.cu e seciiannanraciannn 33 850 } n 1:(5) :‘ :
Lehightort.. oee. eeseeoee.os . 2 450 0 ! -
k 3.
Macoch Chunk, below dam........ 46 ' 604 ! o 18.8
$ 8 186 23.2
Eight miles above Maoch Chank.| - 54 600
5.
Near White Haven.....oo.ou..... 70 1,106 } . 4o 2.0
: 2 W1
Stoddartsville.....oooviiiianen... 83+ 1,457 } 1B . 7

a Cook’s Geology of New Jersey, 1268, page 27,
b Cook’s Report of the Geological Survey of New Jersey, 1880, page 76,

¢ For all but the last of these clevations I have to thank Robert H. Sayre, esq., superintendent and engineer of t]{m Lohigh Valley
Railroad Cempany, . . ! .

21 ‘
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It w.i].l .1)(3 seen that the m.'l'_eum has‘u very lavge full. - Descending rapidly from the Ligh platean where it tukes
its rise, it falls at the rate of over 10 feet per mile until within 15 or 20 wiles of its mouth, when it reaches the
rolling farming country of Leligh and Northampton counties, where its slope is rednced to 4’0 5 feet per mile. '

Regarding the flow of the stream I conld obtain no data, It is very variabie, and the freshets are quite sndden
and violent. The water has risen to a bheight of 11 feet.on the dam (280 feet lonyg) ut Maneh Chauk, ’.Uhcm’ure. uo
lakes in the basin except a few very small ones on some of the upper t‘rilmturius; of no value as regulators of flow,
Neither are there any artificial reservoirs exeept mill-pounds aud the prouds of the navigation s, Dut these afford
little storage, and serve no purpose as regulators. The facilities for urtificial reservoirs may be called good, I think
and storage reservoirg could probably be uilt on many of {he tributuries; theugh on tha; main stream the fall i:s
too great. The rainfall over the basin is about 43 inches—11 in spring, 14 in }-;ummer, 10 in autwnn, and§ in
winter. This distribution is about the same as on the valley of the S(:hilylkill, but on account of the t(’)pogm]vhv
and the absence of reservoirs I believe the flow of the Lehigh will e found to be the more variable. The bed (;f
the stream is rock for almost the entire distance, sometimes overluid with a thin layer of drift, but often at the
surface. The banks, especially in the upper part, are rocky and hi ghy and the facilities for dams arve of the very
best. In some places, in fact, especially between Maueh Chunk and White Haven, the banks are so Lhigh and 1)01;1
that the valley of the stream is simply a gorge, and there is no place for mills or villages, )

There is very little power used from the Lehigh except what is taken from the canal or the canal dams on lease
from the canal company. As in the case of the Schuylkill, the company controls the flow of the stream, so that
mills using power directly from the stream are liable to be short of water at times. The ednal company, however,
leases a cousiderable quantity ol water for power, as the table below shows., Wuater is leased by the square inch
under a head of 3 feet, measured to the center of the orifice, the price paid varying from $1 to $4 per square
inch, according to the fall, and according as the water is discharged into the river or into a lower level of the canal.
The water used by mills is never ganged in any other way than by putting in an orifice of a certain size. Some
mills, which discharge into lower levels of the canal, have the right to all the sarplus or feed water, but the table

sshows that most of the mills discharge into the river. The mills can generally run at full capacity nearly all the
year, There is traffic on the canal only from April 1 to December 15, and during the rest of the year water is let
around the locks to supply the mills, The water is drawn off from the ¢anal for from two to four days eacl year for
cleaning and repairs, and except in times of extreme low water there is always enongh water to supply the mills.
In case of interruption of the supply on account of low water, extended repairs, ete., no abatement in the price is
allowed to mills unless the interruption is for thirty-days or over; but this very rarely occurs, ~

As regards power available, it is stated that a large quantity can still be supplied by the compuny, and that
there are numerous points along the river, on the canal, or at the dams where power could bu leased by the company.

The following tables give the statistics of power and dams: )

%
Water-power used from the canal of the Leligh Coal and Navigation Company.
¢ . i Nuéx;’ber Head | Discharge {n‘gnlt’(?g;fa‘n- im%}t’é‘ﬁgﬁé
No. ' Nawe and kind of mill. Location, | pquare and o Tiver t:ify of pniv or .
' fall. | orcunal, | water '
ches, | : Ipersecond.  KTORS.
i 1
t Feet. | | Qubie feet. |

1 | Stewart's wire- and rolling-milla............ 21 River ‘ (T 225

2 | Maxwell & Palmer's grist-mill... . 21 ..de | 6 15

3 | McKean & Co.'s cotton-mill. .ccov. eeemeeiennnans L) I T (U ; 16 38

4 | McKean & Co.'s wenvingmill ..corvnnreennnn.. ! [ 35 B84

5 i Furnace and machine.shop ...... . | a1 72 172

6 | Glendon iron-works... .; Glendon .. . : o8 238

7 | Coment-mill (@) vommceeveanecanans .| Whitehall .... 560 g | Camal..... ! 30 a1

8 | Foundery and machine-8hop (@) .. reuemeeruueeacs Bethlehem.. o 140 8 [...80 cceen 8 | 8

9 | BArrol faCtory oo eeoonnenenereineenrnnsiieenaras vee0 e . 30 12 | Bivor.....| 18 o5

10 | Gristmill ovensenennens | Alentown...ooooeeennt 450 12 [eo.do cernnd] o7 a1

11 Gristmill oo i et e Lower Cataganqua. ... 450 12 1 do eenen. 27 o7

12 | Furnace and rolling-mill - .| Catasangua.....coeus 8 | Canal ..... ! 60 55

18 | Gristmilleeoeeneicenrnnnans . . Lowry's coun 18 | Biver.....! o7 40

14 | Slate factory. .1 Treichler's.. 13 l..do...... : 10 18

16 | Grist-mill...... PR [ I o 18 21

18 | Grist-mill (8) Frenchtown .. 8  Canal..... Hig 25

17 { Paintmill..oiviiiiviiaienaens [ Bowmun's .. 15 | River..... 18 a

18 | Paint-mill (a)... Y 15 ‘ tanal ..... 24 41

‘ 10 | Grist-mill (€).. ccnnernnverannnen . erono Loubaeh's e inanen ’ G ‘L River..... ’ 38 22

« Quly feed-water. . b Only eight monthe by water. ¢ Water procured since 1881

1012 w p—voL 16—40 : 625



108 — b fnip

Dams on the Leligh river belonging to the Lehigh Coal and Navigatfion Company,

WATER-POWER OF THE UNITED STATES.

Approxi- | Approxi- | Approxi-
No. Locality. E’%ﬁﬁt Longth. lelllxg’;‘gfof } wililli‘l’ioof a’;égtgf
pool. pool. pool,
Feel, Feet. Feet, Feet. Acres,
1 | BRSEOM.eeencaceenrnnan snamms e 18 340 10, 000 400 92
2 | Glen@on cocees wenesreraneeseiaens 12 700 15, 500 800 280
8 | AllentOWn cvveevrninnerenaumcacens 10 500 6, 000 500 60
4 | HockendauqDa ..c..ocnvnnnmncnas 6 560 5, 200 400 48
B | LOWIF'S saereecrenvacne samnuarnns 13 460 10, 000 400 92
6 | ADove Troichlers consvs caernennns 14 480 16, 500 500 178
7 | Lohigh gap ««eeeecemceeereereannas 6 500 5,200 500 60
8 | Parryville covueremircrivniiineanns 12 480 4,000 500 48
9 | Mauch CHONK veeeeeermsnrvenennns 12 280 4,000 300 a7
10 | Above Mauch Chunk (@) ......... 19 880 5, 200 400 48
11 | Hickory run () ceveeesvscennanans 28 190 10, 000 400 03
12 | Tannery (@) -veeeeceerssraccvecsns 30 306 5, 200 400 48
13 | Bridgeport (&) «ve-ceueeearenmmrnnns 22 203 4,000 450 41
14 | White Haven (@) «ccveveuencvacean 23 315 " 4,000 450 41

« Abandoned,

These ‘dams are all substantial structures of crib-work filled in with stone. They are generally 60 feet wide
up and down stream, on rock foundation, and to build them now would cost from $20,000 to $35,000 apiece. Those
above Mauch Chunk are built with a partly-sloping face. The canal is 60 feet wide at top, 40 feet at bottom, and

¢ feet deep.

Below Mauch Ohunk there are only a few small mills using power directly from the river, with wing-dams.

Details regarding them are unnecessary. Above Mauch Chunk the navigation works have been abandoned, but the !

dams are still in existence and in quite good condition. Between Manch Chunk and White Havgn the river flows
through a narrow gorge, closely followed by the Lehigh Valley and the New Jersey Central railroads; and although
the fall is very large, and the theoretical power also, but little is practically available, on account of the contracted
sitnation and the lack of building-room. There are a few places, however, where dams might be located and power
obtained, and at the already existing dams belonging to the’company a considerably greater amount of power
could be used than is used at present. Packer’s dam, the first above Mauch Chunk, is entirely unemployed ; and
the same is true of Hickory Run dam, The Tannery dam is used by one saw-mill, the Bridgeport dam by a saw-
mill, and the White Haven dam by two saw-mills and a foundery. All the mills below White Haven, as well as
those below Mauch Chunk, pay rent to the company for their power. Above White Haven, although the stream
offers considerable available power, there are only a few small saw-mills and a tannery.

THE TRIBUTARIES OF THI LEHIGH RIVER.

L}

The table on page113 gives the drainage areas of the principal tributaries of the Lehigh. They are all small
streams, and I learned of no peculiarities regarding their power. They have a large fall, a gradual descent, and
are utilized to a consjderable extent. Their flow is variable, but not more nor less than that of other streams in
eastern Pennsylvania. The valley of the Lehigh is the seat of considerable manufacturing, the principal industry

being that of iron-working, but considerable steam-power is used in preference to water-power.

The tributaries above White Haven are utilized only by saw-mills and tanneries. Bear creek, which enters 8
miles above that place, is said to have a very rapid fall and some cataracts; but it is now utilized only for driving
logs. Tobyhanna creek is a similar stream with several falls. On several of the small streams in this vicinity
there are ¢ splash-dams”, such as have been noticed on the West branch of the Susquehanna, but none of the ponds
are very extensive. The tributaries between White Haven and Maunch Chunk are small streams, little utilized,
but with large falls, The powers are small and the facilities for building are often poor. In view of the cheapnesﬂ_

of steam-power in this coal-produncing region, and its convenience, they will scarcely be soon ntilized.

The tributaries below Mauch Chunk are more important and better utilized, although on all of them there are
numerous sites not occupied. The most important of these streams is the Little Lehigh, which enters at Allentown.
It drains a limestone region, and its flow is said to be quite constant. Its basin is hilly, its banks high, and on the
stream and its tributaries there are grist-mills, as well as mills of other kinds. It is an excellent gtream for power

and, although the best sites are probably oceupied, there are numerous others which could be devel
grist-mills have generally 2 to 4 pairs of stones and run at full capaecity during eight or .nine months.

Qped. The
The city of

Allentown pumps its water-supply, which is obtained from a spring, by means of water-power obmin(_ad from the
Little Lehigh, with a fall of 6 or 8 feet. Monocacy creck, which enters the Lehigh at; Bethlehem, is a similar gtream,

Hbut not so constant.
636

It runs a number of grist-mills.
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Ascending the Delaware from the mouth of the Lehigh, the. first stream we meet is Bushkill ereek, emptying
less than a mile above the Lebigh. It is a smull stream rising in Northampton county, but it descends from the
Blue mountuins with a very rapid fall over a rocky bed, and is in all respeets an excellent stream for power. It
is utilized extensively for grist- and paint-mills, all the best sites being oceupied.  Martin’s creek is another small
stream from Northampton county, somewhat similar in character. At its mouth is a cottou-mill, 1ot now running,
with a fall of 28 feet. Its flow, however, is said to be very variable,

The most important of the tributaries from New Jersey, above Laston, is the Pequest creek, which vises in
Sussex county, New Jersey, and pursues a southwesterly course throngh Sussex and Warren, emptying into the
Delaware at Belvidere, after draining an area of about 160 square miles, according to my weasurements,  Is
length is about 30 miles along its general course, and its drainage hasin, lying in the highlunls of New Jersey,
comprises o hilly country, quite well wooded. The stream is fed by a number of small likes and pomts, the
principal of which are Green’s, Glover’s, Rice, Alamuche, Panther, Long, and Sickles’ ponds. They ave all small
sheets of water, but by their number may make up for their small size, and nay serve to regulate the flow 1o o
considerable extent.  Until a few years ago the stream, like the Passuie above Little Fulls, wis bordered by SWitip-
lands from Danville, in Warren county, up to the Sussex line und beyoud, a distanee of over 6 miles in 1 straight
line; and although the fall of the stream within this distuuee was considerable, its eourse was so tortuons aml so
obstructed by fallen timber that its slope was very swall. Within a few years these lands, known as the Great
meadows, and covering 5,500 acres or more, have been drained, witl mueh henefit to the healti and agriculture of
the region.  The fall of the stream probably averages, from sonrce to mouth, about 8 or 10 feet per mile, or more,
Regarding its flow, or that of any of the tributaries {from New Jersey, no datw are at hand, Tt may be estimated
by comparing the tables on pages 9 and 10, The bed of the stream is sometinies rock, but more often drift, which
covers the valley in some places to a considerable deptl.  The power of the streaw is utilized to rau g namber of
small grist- and saw-mills, the most important power being at the mouth, where, within a distanee of a mile, there
is a very considerable fall.  The fivst power is a saw-mill with about 12 horse-power, and « Hour-will with about 95
horse-power, both from the same fdam, the falls being 14 and 16 feet, respectively,  Jnst above is a second dun,
supplying two flour-mills, with together 50 horse:power, the fall being 6 or 7 feet. Huit'u mile above is athid dam,
supplying three mills, viz, a flour-mill with 30 borse-power, u wheel aud wagon fuctory with about 40 Lorse-power,
andl a furniture factory with 60 horse-power, the fall belng 18 feet at all the wiils.  Full eapacity can not be
obtained all the year. The dams were built over 40 years agn.  Above Belvidere there ave no powers worth
deseribing.  The fall of the stream is not all ntilized, but with the exeeption of w fall of 13 feet just above Delvideve,
which is said to be unimproved, no other sites were hronght to my notice.

Similar to the Pequest are the other tributaries of the Delaware from New Jersey.  An important feature of
this region is the presence of’ a large nusher of small ponds, ax in the valley of the Pequest, by whiel the flow of
the streams is rendered much wore constant than it otherwise would be, und the freshets mmels less destruetive and
violent. The facilities for the construction of artificial reservoirs are also vert good; and i it were desired to
utilize these streams eéxtensively, their flow could be regulated to a considerable extent.  These streams, however,
are notvery easy of access, at least those above the wuter-gap, there being no railroad along the Delaware hetween
that point and Port Jervis, I lhave no details regarding their power, but the only mills they run are grist- and
saw-milly, the former with two or three pairs of stones, which they can run only purt of the time,  The prineipal of
these streams are Paunlin’s kill and Flat brook, which drain valleyvs nearly parallel with the Delaware, On the
former, which draing a long antielinal limestoue valley, there are a number of ponds, several of them eovering nearly
a square mile each, Its utilized power is ingignificant, but its fall is prebubly not mueh less than that of the
Pequest. It is bordered at one place, near Newton, by swamps covering over LS00 acres,

The tributaries of the Delaware {rom the west, between the water-gap and Port Jervis, have geperally a very
rapid fall, descending from the same elevated platean which gives rise to the Lebigh, and flowing ﬁﬂm'l_\‘ south or
southeast, throngh deep and narrow channels, in which ocenr innumerable casendes.  They seem to be exeellent
streams for power, by reason of the great fall and of the numerons lakes which are tributary to them, their clief
disadvantage being their inaccessibility. Being small streams, they afford, of conrse, no very remarkable powers,
They are utilized, like the New Jersey tributaries, by saw- and grist-mills, 1unning generally only for part of the
vear, although the flow of the streams is not remarkably variable. The first and largest of these streans, above
the water-gap, is the Analomink (or Brodhead’s) ereek, whicl draius an urea of nearly 500 synare miles, taking itg
rise in Pike county, very near the border of Monroe, and flowing uearly sonth, past the town of’ Strondsburg,
emptying into the Delaware just above the water-gap. 1t has only a few small lakes tibwtary to it, and its flow
is therefore probably more variable than that of the streams novth of it: but being tollowed for some distance
by the Delaware and Lackawanna railroad, it is more aecessible than auy of the others.  Tts bed is rocky, and the
facilities for power seem to be of the hest. It is utilized only by a few small grist- and saw-mills, o foundery, ote.,
and there are numerous sites not oceupied; in fact, only a small part of the available power of the stream is yet
turned to acvount. The stream has several tributaries which also afford good power. Marshall's ereek, which
Joins it just above its mouth, has a large fall ut a very variable flow. A few miles from Stroudsburg it 11:(»1.5 a {ine
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casdade. Pocono creek, which flows through Stroudsburg, just below which place it joins the main stream, 1y
with its tributaries, & number of mills, including at Stroudsburg a grist-mill, a saw-ini)), and 5 “’001@n-1x:i11 a?{
from one dam, using a fall of about 14 feet, and together about 125 or 150 horse-power, which, however em’l ﬁe
obtained during only about six months. ,

Bushkill creek, which enters the Delaware at Bushkill, is similar to the Analomink, but ig fed by five or gix
lakes of small size. Tive miles from its mouth there is a fall of 30 feet. On Raymond’s kill, near Milford, there
is a cataract, and on the Saw kill, which flows through the town, there is‘a beautiful caseade a mile above the’ townv
the stream falling over a hundred feet into & winding chasm. t

The tributaries of the Delaware above the northern boundary of New Jersey, both those from New Yorl and
those from Pennsylvania, partake of the general character of those just described. In both states there are
innumerable lakes and ponds scattered over their drainage basins, and their fall is generally quite large, though ag
the Delaware is ascended the fall of the tributaries becomes probably less. Regarding their power, details ¢oplg
be obtained in only a few instances. From what I could learn, I should judge the power to be in all respects
excellent, and the reason why they are not utilized to a greater extent is that they are generally not very accessible
and that the region is sparsely settled and not much developed. With the exception of a few mills on the tributaries;
of the Lackawaxen, there is'no manufacturing on any of these streams. The lumber interest has always heen the
most important one, and the mills are generally saw-mills; but, as the timber is being cut down, thess are
gradually being abandoned.

Cousidering, first, the tributaries from New York, the Neversink is the first of importance. Taking its rise in
© the western part of Ulster county, it pursues a nearly southerly course, entering the Delaware about a mile below
- Port Jervis, and draining a narrow valley measuring nearly 350 square miles, comprising a wild and broken country,

very little developed. Its fall is large, its bed very rocky, gmd its flow very variable, the freshets Dbeing, it is said,
very severe, although it is fed by 15 or 20 small ponds. Its power is almost all unimproved, there being ouly a few
small saw-mills and tanneries in operation. Its tributaries, however, are better ntilized.

The next important tributary of the Delaware is the Mongaup, a small stréam draining only about 230 square
miles, rising in Sullivan county, through which it flows in a direction nearly due south, entering the Delaware at
Mougaup after forming the boundary between Orange and Sullivan counties. It is fed by over twenty lakes and
ponds, some of which are of counsiderable size, so that its flow is probably more regular than that of the Neversink,
although no aceurate data regarding this pointare athand. Its basin is characterized as a wilderness, and although
its fall is rapid and its available power very large, it is utilized only to a very small extent.. In former timesit
was quite well utilized by savw-mills, tanneries, ete., but the lJumber and bark have become scarce, and many of the
mills have been abandoned. It offers numerous sites for power, and is said to have some very large falls. Six
miles from the mouth is a fall known as Little falls, and 4 miles above are Big falls, formerly utilized by a saw-mill
Its bed is very rocky and the facilities for dams are excellent. As in the case of many of these streams, however,
the valley is narrow, and not much storage can be obtained. It is on the smaller tributary streams that the lakes
and ponds arve generally situated. The upper part of the stream is said to be better utilizéd than the lower, but
it is not very accessible. Monticello is probably the nearest rallroad point,

Passing a number of small streams, we come to the Callicoon, a stream similar to the Mongaup. It formerly
was the seat of an immense lumber business, but is now little used. It is fed by a number of lakes, and it may
be mentioned that many of the lakes in the vicinity have been raised by dams at their outlets, affording good
constant power to small mills. . '

The Bast branch of the Delaware will be deseribed after the remaining tributaries of the main stream from
Pennsylvania have been considered. The first of these above Port Jervis is Shohola ereek, & stream similar to-
those just desgribed, but regarding whose power I have no data. The next important one, and the largest affluent
the river receives in this part of its course, is the Lackawaxen river. It is formed by the union of two branches,
both of which rise, not far apart, in the northern part of Wayne county, and flow nearly south, uniting at Honesdale,
from which point the river flows southeast, and then east, passing into Pike county, and joining the Delaware ab
Lackawaxen. The drainage area measures about 600 square miles, and comprises a Lilly and broken GOUI‘ltI',?"
forming part of the high platean which contains the sources of the Lehigh and the Dackawanpa., The ba.sm 18
dotted with numerous lakes and ponds, of which thirty or more may be counted on the map, and the facilities for
Storage are excellent. The stream is followed from its mouth as far as Fonesdale by the Honesdale branch of the
Erie railroad, and also by the Delaware and Hudson canal, and the canal company has already constructed, 48
feeders for the canal, ten large reservoirs on the tributaries of the West branch, and one on the East Dranch, above
Honesdale, statistics regarding which are given in the following table:
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Reservotrs of the Delaware and Hudson Canal Company on the tributarvies of the Luckawaren.

No. Name, Hl;:?mw— . fﬂ‘,ljél_w R Cagireity.
dam High weater : Livw watnt. ’
Feet, \ Syuare feet, . Aeres. Aeres, + Cubie Feet,

L 1 Stanten poud ... ... 19 : 11, G235, 000 ] 266, BT - T b 1.’13,!1»1:,:750
2 Keen's pond . eovvevnena.. 185 | 4,682, 560 L1749 BRI ) W C LT T
3 BElkpund coeoeenennnen... 4 TR0 | 18202 COISLTL L G TOT N0
4 | White Oak pond... .o 15,577,560 ¢ W6T.6L | ‘ :
5 Swamp pond ...... Lol T 41500 L 5040 l
6 | Longpond..cee..ooonoo... 20 6,653,000 | 3641 : L 87 :
7 Stevenson’s pond .......... 2y 4, 305, 060 \ OB, 82 1,085,000 ;Y490 {
8 Miller'spond ......o....... 24,5 4,230,000 07.10 537, K00 wmn Eid, TH
9 Beaver Meadow pond...... Loas 4, 547, 560 21458 1, 160, 600 25,20 :]37, 45, TH
1] Lower Woods pond........ ] 18. % 4, 157, (00 " 95. 56 1, B10, ik ! 41085 | 61,708,750 '
1| Cajaw pond.ceeeennenn. " M 4,655,000 P uAGB . LITH000 | 2698 | 56412 500 ‘i

|

These reservoirs, aggregating a capacity of over 1,0435,000,000 enbie feet, are emptied during the summer for ,
the supply of the canal, which is fed by meuns of dams across the stream, there being one at Honesdale und three
between Honesdale and Lackawaxen, besides the one across the Delaware of the Matter place.  Their effect is, of
course, favorable on the water-power of the mills above Honesdale.

The stream has & rapid fall, its elevation at Honesdale, 24 miles from the mouth, being about $65 feet, while
that of the Delaware at Lackawaxen is about 600 feet, so that the fall of the Lackawaxen below Houesdale is at
the rate of 15 feet per mile, while above Honesdale it is probably greater, These fignres will serve to give some
idea of the fall of the tribuml"’ies to the Delaware above the water-gap, for they are all rapid streams, similar to the
Lackawaxen.

Regarding the flow of the stream no dauta are at hand. The rainfall over thie basin and all the adjacent
territory is about 42 inehes—11 in spring, 13 in summer, 10 in autumn, and § in winter.

On account of the fact that the main stream below Honesdale is controlled by the eanal company, which has
the right to use all the water fur the canal, if necessary, und also that in dry weather almost all the flow is in fuct so
used, the water-power of the stream is of little importance, there being, according to the census statistics, only one
small mill below the junction of the two branches, Although there is no power used from the canul in this part of
its course, it is said that some power could be used at the locks by using the fume-water which flows azouud through
the waste-sluices; but it is probable that the amonnt of power which could be so used is small, and that none would
be available at times. But although the main stream offers no power, its tributaries afford a large amount. The
first. one which we meet as we aseend the creek is Blooming Grove ereek, flowing nearly north from Pike county.
Itis a small stream, but has a rapid fall and is fed by several lakes. At its mouth & saw-mill and furniture factory
use a fall of 15 feet, and within a distanee of a little over-a mile above there is said to be a fall of over 100 feet not
ntilized, but which could be easily developed. The stream is said to be very coustant in flow,

The next tributary of the Lackawaxen is Paupack creek, a mueh larger stream than the Blooming Grove, taking
its rise in the very corner of Wayne, Pike, and Monroe counties, near the sources of the Lehigh, and flowing nearly
north, forming the boundary between Wayne and Pike. It joins the Lackawaxen at Hawley, und draius a tolal
area of about 283 square miles, its length along its general course being about 25 miles. Like the Blooming Grove,
it is fed by a number of small ponds, but its flow is probably more variable than that of the latter stream. Rising
in the sonthern part of the high plateau of Pike county, the stream has little power in the upper part of its conrse,
or until within less than 2 miles of its mouth, flowing for a long distance in a bed of gravel and sand, and with only
a few small mills, Above the dam at Wilsonville, less than 2 miles from the mouth, there is said to be o number of
miles of slack-water, the next power being at Ledgedale, 14 miles above, and the fall between the two points being
very small, There is one dam, used only for ranning logs, within this distanee, and the stream often overflows its
banks, spreading out from its nataral width of about 75 feet to many hundred. Above Ledgedale the fall of the
stream is greater, and there arc numerous sites for power. On the Bast branch of the stream there is said to be
one fall of 90 feet just below the outlet of a small lake; but all the powers above Wilsonville are unimportant. At
that place three saw-mills and a grist-mill are run from one dam, the {all being 22 feet.  The dam is a zigzag dam,
about 6 feet Ligh, the height being varied 3 feet by means of flash-boards. The natural fall is about 25 ‘feat,‘ao
that it is not all utilized. From this point to the mouth, a distance of about 13 mile, the stream falls very rapidly,
its bed being solid rock. Itis, in fact, a continuous cataract, and the totalfall is said to he over 300 feet. . Of
this fall only a portion, at Hawley, is utilized. The first mill below Wilsonville is a carriage factory aud pluning-
mill, with a dam about 2 feet high, composed of timbers bolted fo the rock, with a fall of 25 feet aml' 4 Tace
250 feet long, The power used is only about 25 horse-power, according to the census statistics of mannfactures.

Just below the mill a large silk factory has just been built by Mr. C. Lambert, of Patersou, New Jersey, to use
‘ 20
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several hundred horse-power, with a fall of 56 feet. The dam, which was built in June, 1880, at o cost of $1,000,
125 feet long and 8 feet high, built of timber and stone. A few hundred feet below is a third dam, aboué 2 1o
high, from which lead two races, one on each side, onc running a tannery with a fall of 32 feet (over 40 bei[? ;
available), and the other a spoke factory with a fall of 16 fect, and a grist-mill with 20 feet, the power ugeq being
small. :

The power offered by the Paupack river below Wilsonville is probably the finest in the valley of th
Lackawaxen, and perhaps as good as any in the whole valley of the upper Delaware. No gaugings of the stream
afe on record, except some observations made while the dam was being built, according to which the discharge
was 125 cubie feet per gecond. It is probable, however, that the flow is at times much smaller thap this, and |
should estimate the minimum at not over 50 cubic feet per second and the flow during the low season of ogdinary
yeaxrs as perhaps 70 cubic feet per second. This would afford 8,5 horse-power per foot fall, and with the large fal}
available the power which could Ve developed is quite large. It could no doubt be very much increased by artificia]
storage.

Middle creek, which joins the Lackawaxen at Hawley, is a small stream, but has considerable available powar,
No details are at hand.

The West or main branch of the Lackawaxen affords considerable power. At Hovesdale there are three dams,
the lower one, 9 or 10 feet high, supplying a planing-mill, the next being the canal feeder-dam, and the next fllllning

& grist-mill, with a fall of 7 fect. At Seelyville, a mile above, there is quite an "important power. There are two
dams, about 300 feet apart, the upper one 16 or 18 feet high, built of stone in hydraulic cement, and the lower one,
2 feet high, of timber. The npper dam runs a stick factory with a fall of 16 feet, and a saw-mill and woolen-mil)
with a fall of 28 or 30 feet, discharging below the lower dam. The lower dam, below which is a natural fall of 19
or 14 feet, runs a machine shop and sash-and-blind factory with a fall of 14 feet. The total power used can not be
stated with accuracy. There are other smaller establishments of various kinds on the stream above this point,

The Rast branch of the Lackawaxen, known as the Dyberry, has a fall of 30 feet at Tanner's falls, 7 miles above
Hoénesdale, used by a tannery and some saw-mills; but no further details regarding the power of the stream are at
hand, : '

The other tributaries of the Delaware below the junction of the two branches are utilized by small saw-mills,
but their power, although considerable, does not merit a special description; as they closely resemble the tributaries
already considered.

It remains to describe the two branches of the Delaware which unite at Iancock. The East branch, or
Pepacton, takes its rise in the eastern part of Delaware county, through which it flows in a southwesterly direction
for a distance of about 50 miles in a straight line, It drains an area of about 919 square miles, comprising a region
as yet but little developed, passing no large towns, and with few mills except small grist- and saw-mills. Itsfall
is considerable, but gradual, there being no cataracts or even remarkable rapids, so far as I could learn. Its bed
is mostly gravel and sand, and its flow subjeet to Jarge variations. There are a few lakes in the basin, but they
are small in comparison with the size of the stream, and do little to regulate its flow; though the facilities for artificial
storage are said to be good. The drainage basin is quite well wooded, and is the seat of considerable lumbering.
Formerly many rafts were sent down the East branch, but now the lumbering is more confined to the Pepacton.
Details regarding the power of the stream could not be obtained with the time at disposal. That which is utilized
is tabulated below, and in regard to that which is available, it may safely be said that it is very large, thongh no
specially good sites can be indicated. .

Of the tributaries of the Pepacton many have been utilized to a considerable extent to run saw-mills, but a
large proportion of these mills have been abandoned in late years on account of the want of timber, so that the
streams are now utilized only to a very small extent. The prineipal of these streams is the Beaver kill, which rises
in the western part of Ulster county, near the sources of the Neversink, and flows nearly west, draining about 320
square miles. Its fall is lurge, but probably not so large as that of the Mongaup and the Neversink, its neighbors.
It offers an abundance of fine power, but little of which is utilized, for saw-mills and tanneries. Trout brook, one
of its affluents, takes its 1ise in a lake known as Long pond, about 2 miles long by three-eighths of & mile wide,
The level of this lake is raised 6 feet by a dam, and just below the ontlet is a natural fall of 26 feet, utilized by 8
saw-mill, and there are other saw-mills lower down. There are other lukes in the vicinity whose outlets are dammed
and the fall utilized for power. . ' .

The West or main branch of the Delaware is similar in general character to the East branch, but it drams 8
more open, cultivated, and better-developed country. Its basin is not so well wooded, and it is fed by but a few
small lakes, so that, as would be expected, its flow is said to be more variable than that of the East Dbrancl. Iff
fall is gradual and its utilized power very small. Less than a mile above the forks is a saw-mill with a fall of 7
feet; at Hale’s eddy there is a second one with a fall of 5 feet; at Deposit is a third with a fall of 6 'feet. At
Stiles’ settlement, a mile and a half above, a fall of 5 feet supplies power to several mills of ditferent kinds, a.nd
above are other small mills. At Delhi a woolen-mill uses a fall of 10 feet, but, with the exception of this and 8 f%“'
other small woolen-mills, the mills are grist- and saw-mills. The available power is doubtless large, but ag the
slope ésgogradual Ilearned of no particular sites.
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The tributaries of the West branch do not require detailed deseri ptivn, us noue of them are large or important.
They have considerable fall, though not 5o much by any means as the tributaries between Port Jervis and Hancock,
and they are sometimes fed by small lakes, which serve to regulate the flow, some of which are dammed, Like he
other streams in the vicinity, they are not utilized now as much as they were formerly, on account of the thinning
out of the timber,

The following tables have already been referred to. They contain what additional information is needed to
give an idea of the power of the Delaware:

Table of drainage areas of the Delaware river and tributaries, '
Name of stream. Tritutary to what. } Locality. Dmg“

Square miles.

Delaware river ... Below junction of East and West branchee..... 1, 604
Lomg Ay cvvnnenmmminaneimecnaiesnieansmnaennes 1,738

Pond 6ddy . cuverrnneereiciineracinrnins eneas 2, 646

| POTE TOIVI8 . anveessanisnarssiessnssnransmmmnsnce 3, 252

3, 800

4, 550

4,799

Euston (without Lebigh river) . 4, 880

Bull's fallt.v..cercornneaan veemessmen biermananne 8, 750

TATIBETLVIE . avmrmnnnsenenmenneomnenen 6 620

oo | Beudder's fall8 vueunrerrneensaronrannenrnns cnnans 6, 894

--| Trenton (without Assanpink ereek) ............ 8, 016

-{ Philadelphis (without Schuylkill river). ... . 8, 188

Philadelphia (including Schuylkill river) ....... 10, 100

Walton .- 348

19

685

530

0189

o3

Oquaga creck . . v
Beaver Kill ouuaas i eiiiivraiucaacecetce i e meene b e e vaes it
Callicoon oreek : . Cgerereeaneanan 123
Mongaup cresk....... e ——n 31
Xeversink river . [ . 48
Bagha'B kill.......c... - - ———- een . o7
Laekawaxen river 161
Docereriiiinaena .. . . 591
Poupack ereek ovveeneeiinaneianas R, [P e . 233
Blooming GTOVE OreeK . conuuecrsresreravranescssennanseermeennnersmnnes vens PR PP, wnreraserevas 28-
SBOBUIL GTOBK - eenrnrrernsvnersusenns sasenmnennessansnsnesessamnmnns Y 1 - 91
Pushliill ereek. o oen i e carncvemrcmreme e smrm i aaaas vers [ L U - . 158
Anelomink creck ....... do ...... 280
Buslikill creek (Easton) .. . . . [N [ O ki
Lekigh river............ . wees veendo oo .. Gouldsbaorough . . 75,
White HAVER ..o vvrenacrvvnronsareevosonnnnnenes L0

TUBRETY ccanrrncnaranssrannsnrronsansesrsnnernes 200.

Maneh Chonk oveevueinconasviessianennnsiasna: 6el

Perrgville covevavmaniussmrnnnrcemmmrieenarans ki

-1 Lehigh gap 70

4 Lowry's ... . . 040

Hokendoqua. . coeeeeevncninrvearuas . 955

Allentown (without Littls Lebigh) wocvaeeuiine. 1, (09

GLEnAON veevnsmnninsscanromsnmnsnercncnsenanenns ) 1,808

.......................................... 1,952

Tobyhanna creck - N PR { | SRR 193
TBOAT BTOCK - eameennnnsnrenecssonemnnmnsanmnsanes (SR . el . . 50
Littlo Lehigh 6106K. ... sueucrscsaacsarsesssersssnenessrnrsvnnans e vams JRUPRY T - - 177
Sehnylkill river .... . - . . 134
Above mouth of Little SchuyIkill oyonen.onnon 200

DT O s wrmemaraa- &80

B S EITTR S0 T U 1,142

PIAVIG cavavnsvesrmmrvemmeminrainanns . 1, 8%

Pawling ..... 1,707

Nuristown ., 1,752

.| Conshichoeken . 1,787

.| Manayunk... 1,817

.| Fairmount... 1, 880

.Y (31114 1 P A 1,012
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Table of drainage areas of the Delaware river and

tributaries—Continned,

Nama of stream. Tributary to what. Locality. Dl;linnge
' T68.

- \4
‘ ‘ Bquare mile,.
Little Schuylleill TIver. covcae v erumenr e acireaare s areammaneseaaes 5
Tulpehocken creek . .... teermsansecananea PP s e e
Maiden erook.c.u...-o.. retemenacn .. PR eemaemmreseraanaanas B 05
Manatawny ereek. ...veccrnacaneinacanannnns cmmane eesinmtannna o
Lerkiomen creek ....ooohaooians e ren e hetnaemniaaen s (RN -
TFlat brook . i
Little Flat Broolk «.ooureeenn.. s | Flat brook..oocvivaennnen.. veendo ool e areatranenaeriaa——. u
PEQuUOSE C1BOK .- emeu taceeeccanasancranenanncamnseorannnanbuenannsnno-| Deltivare piver ...o..o...... Vienna ....ooicenniiiinn, @
5 T U R 1 N Townabury ....-... o
0 L O RSP U RPP PR Y S wee.| Butzville ..oooooao. 11
Do. ... 181
Murconetcong creek 12
Do... Bloomsbury.coveveeeeoccenan PR 1
10 7 T Mouth v v iinaanns 1%
Panlin's ®ilk oo 217
Pohateong eraele............ revemeeanaas R T P T PPRRPR PR abl
Assunpink creelk ... viiean. .. o105
Crosawitk's OTEEK voveserianmeadsoas snnmereanrirermaaassaiaicrnernes . 2105
RANCOCAS CrEM . coaicentnense tacmasvacraseerrnsenmancnnnas Cevamaeras e 348
Raneoceag ereck, South branch ... .vveannoaiii il seedremerrarrnas veus 142
Rancoras ereelk, North branch........ coooveaioann. s aneaesraananeans . 185
Do el e s eAtaneraacomensttesinnan s wessaiaans [ P 154
) 0 N wanene wamenmeraana P veenenreaan . - #1684
(2183 113 o T PP PPN Delaware viver ........... S TR L (. S P Ve a%5
Big Timber creek ..... dreeatrianae e I, Civeenieenas PRSI ' SRR RN [+ SO, [ [P ceesvaniones . b
Mantua creek. ... ieiiiaaiann, N henianmmeaeeaeiaa . a6l
Raceoon exeek . .ooovveiieirimianaaan, cemireeienan remnenan [ 5
Oldman's Creslt ..o iveerervnenescaanconcann R I8 adl
FS N T R [:300]
Alloway's ereek ........ o eemmeaeneanebaamanannnnn PR [ 0 42
Cobansey ereek. ...couavenen . RPN v, a1t
Do.veunns PR N o eae e e e ....do .| Bridgeton : 52
Maurice viver,........ Miltville .ooeaviannn mmm e vemasmataraerrenianes AL
380
Christiana creelk.... ... . 465
DO eeranncmnnnnn R [ QP P Above mouth of White Clay creck.. i
White Clay creek.. Christiana creelk. . W Motth e e L]
Red Clay creek ..... ‘White Clay creek. cedo ... cevene 5
Brandywine creek . .| Christiana ereek.uoees annn. Contesille, .ooveernranaan on - %
DO e ananan ettt nr—nan RPN SN [ Wilmington ....... P, caeas 28

@ These ﬁgui‘es are taken from Professor Cool's r‘eport an the Geolagy of New Jersey. My own measuvements did not agree with his very well, giving the
areas always considerably larger, generally by from 10 to 20 per cent. Thus, Professor Cook gives the following as the drainage areas of some of the streams named
above, and for which the above table gives my results: Pequest, 140; Musconeteong, 124; Rancocas, 820; Maurice, 360.

Table of utilized power on the Delaware river and tributaries.

l | 5
| | 215 1L
! : : L AT
Stream. Tributary to what. State. County. Kind of mill or manufacture. ( ; E g
. ! = =5
. A
‘ % B | &
’ Feet,
----------- Ponnsylvania.........| Bucks .cc....oo......| Flouring and grist..........| (8} 8 "
-------- ceell0 eieeneeeeiapa e @0 eeeeee .| Flonving ond grish.o..oeeoer| 11 @10 y
................. ceenld o 0 e e | PRPOT (B eeee e iiannaeaeees 1 9 lg
e et ee e vam—n e ereas NOW JOI80Y oennnne.. MELEOT enmmnnnnnnnnns Wood-turning (6) - veeens-sn- 1 7 ©
et ateenseeameeneaeerannan BN (S feemaeas U [ S MACHInAry (e} secnnenenrnrancl 2 i % | %
Do iceciameenens [ Planing (¢) .----- weraennaan 2 2 0
b5 T P . Hardwars (6) -eeeevennneenes 1 16 "
LT NN Y .. N S PO A Plaster (o) . -on wememsezieen 1 1;4 "
Do.veinineans D, . voeellO ceenan .| Carpentering (¢) 1] 78 m
Do..s..... eemasamaeraans venanans]- caaudo . Tlouring and grist (). .-v«-- 5 g 10
DO e e aanmaaaiaan Joeoido .. A Rollingamill (6) »evnvvnveesss 101 1o
01 S S o .. .| “Woolen (8).eerevennn- e 4 B2 120
Do........ arreiiamnmaaa. [T .o..do . . .| Flouring and grist.......-- o 4 dgé o
DO, tiiaiaearciaranr et aan e [ { RSO COtton (2} covnovnsnancsnsnas 1 i
632 o From Delaware Division oanal, b Being built. ¢ At Trenton. . d From canal to river. ¢ At Lambertville.
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Table of utilized power on the Delaware

NTI

Stream.

o do

3
feae
.}....dn

LU IPRPIN SO (-
Cohansay oreek..e.ueeuieerarneenens weslena.do

RS Y. [

Tribmtary to what.

..do....
Delaware vive

Y [

Strate, County.

New Jursey . : Hunterdon ...

R L, K

. Kent....
doandde Ll
cendo .

o 1)
centldO L
Chester,
J 1
Y U

R
Delnware
Chester
New Castle . .o.ooon..

NOW JOrsey.couen.on.. Glomecster
v 0 iieee e eens Cumabertand Lol

« At Lambertville,

P WATER-SHED.

river and trilutaries—Comtinmed.

Kind of uill or manufacture, |

§
1

Number of mills

Tota} fall n=ed.

MacBiery da) vavuevnnnn. 1
P:qwrm) ;;
1
¢
1
1
Flouring and grist ..oee.... 1
ceetll e (ht
cee 0 e e H]
Woolen ... aeans 1
Flomring and grist..........0 10
BB 1ometiicemsmaenernnnns T
Wounlen...... ..............Ag 1
Dive-wanle, ete...... vn! 1
: Tpholstering materiads .. ... 1
U Foundery R |
jﬁm&‘“..,, I A a
Flouring and grist c......... 4
i Agricultural implements ... 1
S Ylouring uml grist ..., 5
PGunpewder. o e
COOPHETREE (iavet o aiannan 1
Flowring and grist (72
BT £
[R5 77 ¢ SN I
Flouring and grist.......... : 16
SOUW wennae emninmmaan e 7
Machinery . | 1
Papereoa. e ! 4
Flouring and grist ... «oenns 1
Tromand steel oo nniiaians 2
Wonlen 5
Rolling . cvven. .. ‘ 2
5102 UL N N
Carringe materiald. ..., | 1
SAW eenlas erenen 6
| Flourivg and grist ....u.e.n. \’ 25
D Fertilizers .. eieceieeeeeed 1
Butter and Cheese ..o vvene- 2
. Flonring anid grist caeeeeenl 76
Saw .. by
D Leather. e e .
| PIASEEr - oivnevmenn oen 1
Machinery......oeoenes 2
b 71) (0 N 13
| Wondwrning ... : 1
P Woalen oo R i 0
Trm e ‘ 1
1
o0
. 1
Paper. coviiiieaiias cens [i}
{ Cafton 9
} Waonhm.. .- Lom
i Flonriug and grist ..., erp 1
S Water-works . 1
. ‘, Fomulery. oo, : 1
! Flouring and grist ... s 1
L Caorton i 1
\ Blackimg ... . 1
Tleachory ee..n. cerarnmurens] 1
Saw ‘--g 1
Flouring and grist........oul 7
SAW wreans seonansnaves Ioe
| Roling wrvensivansasenns 1

a6
1,808 )

410 |

108

8

i

115

JHIWET |

et

nsed, v

A
=
&
=
=

Jtin
[}
1486
i

1=

609

1h
147
]

10
155
500
470
142
126

)
m

i
120
189
189

84

juz
L

44}
o
100
70
141
30
1%
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Table of utilized power on the Delaware river and tributaries—Continued.

+ % E
Stream, Tributary to what. State. County. Kind of mill or manufacture. E g ?é
1
l
LA
.
. Feet,
Delaware river ....... Now Jorsey «veevenu-- Burlingtor.-...c...... Flouring and grist 8 4 s
USSR Y ; | IR PR (. S Saw s 53 1
.................... Cotton 1 6 5
.................. Machinary.eecveresreiannnn. 1 3 w
Flouring and grist.......... 3 14 o
.................. R L U B T ) 8 0
..................... 7 68 ™
-| Delaware river .. 1| 18 0%
RN | T 1wl 1 u
.- do... 1 3 T
1 18 M
17| 21 i)
“ 8 8 07}
Agricultural implements ... 1 13 %
Flouring and griat ........., 6 70 184
15 2 ] 21 [
Paint. ceevniiiiiiiiiie, 1 15 %
Flouring and grist......... 17| 170 48
D emvemaneanaeas BAW terrcoiiiecniiiarera. g % )
Meroer Woolen., caevurieinieinuanas., 1 18 ...
P PO {, I Cotbon covvenimennniiiennnan, 1 7% %
laaeslo . Flouring and grisb.......... ] a 285
B PO T. I S 8AW i veiaeeea 2 22 100
ceenda ol .| Rubber. 2 14 it
Joedo . .{ Plaster ..... 1 8 %
-do ... Wood-turning .....c.aeee.n. 1 (1] 2
Ocean. ... Tlouring and grist .aeee.... % % 50
................. BOW oeriemimianiiieanaae, 2 15 2
............ Flouring and grigt..eeee.e..| 101 103 B4
................. Y1 s S S 1 10 4]
............... Wonlen. . oceeveeeensnnnnnns 1 % 15
................. Flouving and grisb....oceens (| FRRRRR 40
................. PAPUT. ceeienivnens caamaaenny 1 22 145
................. Agricultural implements. . .. 1 i 8
................. Foundery 1 9 18
.| Cutlery..... 1 B8 i3
.do. Paper..... 1] = o
151 2 20 ]
Flouring and grist 4 36 160
celO e ) I R 18
R 1 1+ 8 7 280
A BAW ceieecreneraemmrneeneae i 14 1%
Carringo . ovvvevanniinniinas 1 16 %
................................ Carriage materials.... ..... 3 16 »
...................................... FUrnibire oeeeeeceeeveeeae-|, 11 16 o
................. Tlouring and grist..........| 4| B8 100
................. BAW eenemmaeanen 2] % #
.................. ‘Woolen 1 % &
---- -{ Sashes, doors, and blinds.... 1 24 %
----------- .| Wood-turning -..oceeeavrgee | S R 10
......... BAW cae caninen 8| 11 168
......... ..| Flouring and grizt.. 16) 82 us
............................ Y USRI B < B £ 1,148
........................... .| Sashes, doors, and blinds ... 1 9 1
F I § PRGN [ ISP Wheelwrighting....... . 1 12 L
QAW ooees e cmmaameens 14 [reaaeen 280
................. Agricultaral implements....) 1§ 2 $
................. Trarnifirs «.coveveemncrencn= 1h P 8
................. Flouring and grist..........] 18| 308 458
.................. Brooms, 66 . .....-- 1 8 w
..................... Founderies ....... 2| 16 1
........... BAW caeeennceannns 5y o
Leather 2 % :
................. Woolen 1 faaerenns ot
Water-works .....coeeeeresnr 1 124
c N R
................. 1417735 « S %
--------------------- Cotton and Wooleh.ov.eeeeed 31 40
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Table of utilized power on the Delaware river and tributaries—Continuned,

117

................. g __b_‘E
R £y
Stream. Tributary to what Stute, County. Kind of mill or manufacture. :9': ; ﬂ,;-
’ 2= | Ex
B2 |z
7z HoR
_ i
Feet,
Sehuylkill river...... veamneennaas Delaware river....... Pennsylvania.........| Philadelphis cceeeer o) PapPEr.nnserarscnrensvanne, 4 82 525
b R R RRALAREL o .do . J Flouring. oo ooeeiiieiienias 1 16 ol
Y |, B ..| Woolen... PN 1 20 81
De. T TTLTTS PRRSY: L RPN MontEomery..arevense) Roling ..ovvvesnveniiinnnnn, 1 B | 80
.do..... PR [ SO Cotton. ... veea 2 17 242
B L P P KPR . ST N [ S FlouriBg. ccvve v evriennnenn. 1. 8 30
PR P Chester.... ¥louring and grist.......... 2 \ 14 55
.......... do..... Lo done.. | ROIDE -vomevvrninmsereeenn) 11 9 49
-------- e doaea.. Berke. ....... | Flouring and grist.. 2) 14 56
R (P .| Scbuylkill ... leeendo 2 o9 48
R I PN U | N FUY I S | Baw ...... . 1 18 2%
B LTI IPPPPT ceellO . Gunpowder. . } 20
Preibutarics of ... ..ol Schuylkill river....... . Paper..... 1 16 80
........ PR | { Jora O niiieiniinnan..| Cotton. comgrreneseenns 1 40 12
.......... cetlosii Delaware ... .i Flouring and grist,......... 2 B7 55
......... PR {1 S vee 00 e T BAW e rreee ceeaanreenas 1 28 a5
........ .. do Chester...............i Agricultural implements. ... 2 20 26
PR (7 S R Fertilizera. ....occvenenecsns 1 8 25
oo, - PR < TR B - 75 (10 ¢ P | S 1 7 e
pee O e e e odo el .. Flyuring and grist.... ...... 41 857 766
B (P . 14 195 208
PO ; [ T . 1 28 26
O U . 1 5 18
el e .. 0 B3 ¢ 3 68 a7
ver D el . do . O 113111 1. P T Lo 2 40 80
D 1 S VP O s [} SRS [N . [P U S O Woolen........ eeviernanneas 2 16 3e
Perkiomen oreek «oooveveevnvinenenranifenndo ol Berka....... POPPN ..} Flouring and grist. ....c..en 8 124 181
R | {1 YRS Y 1 SN ‘ 00 17 SOOI b1 18 28
R | Montgomery,cooe..en. (8 ) B O 3 47 64
el e R 1 RO weeel PAPET . it eaes PR L 15 20
e O e PV [ 1 Bushes, doots, snd blinds ... 1 ki 12
DO ciieiniiiens e arraaanes Y 1 RV AP 1 SR oS 00 veriiimnreeenn] LEAtHET cnen e ninnes R 1 ¢ 20
Do e L PN P veevaensessse) Flouring and grist... ... el 23] 208 l 647
D 37 Y iee B0 eeiereeeeanadfens o A Baw s s e 3 53 &7
Manatawny creek ...... eeiraeians T IR Trop-forging - ... 1 u 75
BOoeeeii i, ceellO e . Flouring and gris 10 29 18%
2 O U (OO BAW L ann 3 14 :, 43
3 N eaan U [ S R Payper. . 1 14 ; i
BOo i i e PR U R Bolling .enee 1 14 119
Bt e B . -| Flouting and pist. I R B
DOuneee e PO PN [ SO e .| Rolling ....oen 1 JE A 100
Tulpehooken ereek ...o........... PR {7 S | Flouring and grist. . 2 13 E 1]
D e R, P ;1 oo 12 6 218
| AT PR UIY PR [} SO Baw ..., 1 7 \ 17
D T PR 1 Rolling 1 8 25
Maiden ereek. .o vreneercees v Y (U . Touring and grist.......... T 45 141
) 5 PN venell0 e BaW cvieraerrae e s 2! 10 72
Other tributaries of. coovroieceenvmnefoe= 0 itiian caens TWOUTEN ccmn s mrmnnarnemnes 4 50 130
) T Y oo OO e e 1 12} 20
) 7 T Lodo .. .1 Agricnltural implements . .. 1 l L [
3T T T cndo .| Brass foundery ...owniaeene 1 I 26 ‘ 40
) Y T Lo TN T PO 1] [ g
S T Lo GuupowdbT - cvevneaneaaeeas 2] 2 a3
DO----..........:..:.....:.:... o PUPET. ceemenvamannnaennnenes 21 2% 4
Dooeernvnnnn.. ermemaesaaieaan ..do Shoddy 1 17 ; 30
Do o - do | Whedwrightingeenoeoes 1 =21 10
Do R Loather. cvve e eenenenen N
DO e _' ____________ ..do . Flouring and grigt..........f 714,018 | 1,483
o S T
( B T T ) A O
II;E'..:-:"".:- ..... ::gﬁ | Flouring and griat, .. M| 267 248
Ba. ........ i i ..... ) Blacksmithing....... Ijiesrnan: "5
De... . . T o Flouring and grigt....oorees 5 85 8
DO----.:: ..... ..'- ...do Agricultursl implements ... 1 18 8
Do . o o0 e eeeaenensvrnnnns] FOUDAEXY. eirrermrnnemness] 14 1B £
L N . T P I Flonring amd grist.......-- il o 56

B0 it et s
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Table of ulilized power on the Delaware river and tributaries—Continued.

| » . -
N 4
| T3 | &
Stream, Tributary to what, State. County. Kind of mill or manufacture,| & LA T
B3 ¥
3 . Bl B |&
| —
. ) Fegt,
Other tributaries of.....vveeeeaeiionny Schuylkill river. ......| Pennsylvania......... Lebigh oevonnioiian, SOV cenee e 1l 15 %
Woolon.coeuuieicnnan, 1 3 2
Woolen...ooooeiiiioo.. P 87
R LTAY FL V. 9 &7 105
Forgen and blomaries. ...... 8 25 i)
Blast-furnaces .............. 5 0% (1%
B O T T N 2 21 18
Carriage materials.......... 1 13 8
-| Agricultural implements ... 2 i} 1
.| Toundoeries .............. . 3, 87 ”
Tlouring and grist.......... 97 | 1,618 | 1,837
30 25 803 206
Locksmithing 9 29 28
Paper........ . 1 18 %
................. Tinware, 6t0..cvecvecinann. 3 15 P}
................. Wheelwrighting............ 1 10 b}
........ Leee] ROMINE cenieninvaniennncenns 1 12 [ 110
................. Blomaries and forges ....... 1 L 2
Cigar-boXef..creeerananeanns 1l 260 4
TFertilizers . ccoeeveennncaann. 1 10 8
. GUDPOWAOL et it ciiinnan [T PO 976
.oo| Machinery...oeicieecnannna. 1 b 80
-.| Printing . A PO 3
R U . 8 82 8
* Flouring and grist. | 15[ 239 | 8
.| Cotton............ . L 3 RSN 3
.| Agricunltural implements ... 2 42 12
. Cutlory .ccevneienecnannnsuas 1 18 30
Flouring and griat. [} 77 105
AW i i 3 34 62
--------- Agricultural implements ... 1 20 2
................. (SR K- 1 14 12
................. HardWore «o-eeveeseceseanns 1| 14 40
................. Flouring and grist.....cocll 17 288 { 385
................. BAW cinivcrinonseannnsnnnes 22 35
................ Tl ccrveriinniianes 16 30
Fortiizers .ccueevenen b FORO
................. Wooden handles. .. 1 10 4
................. Paper ... [ 28 3
................. Plaster .. 1 10 15
............. ‘vens| Cotton.... . 1 9 4
................. Sashes, doors, and blinds.... 2 49 5
PR 1+ SO BAW - eeeeinracnmnrrmmeamrans 38 4034 818
----------------- JRUIY . (+ TN PN Tlouring and grigt. . v...... 89 | 1,860 2,089
P SR RO 1 Northampton......... COtEOD v eames vanecnnnasnenes L1 ar | (e
O S ; (R Blagt-furnace ....neeeceeenss 1| 2| i
................. Rolling 1 21 | W
................. Machinery..ceeeecaeesns 1 a1 | 1%
................. Flouring and grist 8 8 80
1 8 6
1 9 30
1l o 1
1 4] B
1 i2 18
1 8 femerieer
1 B Jeesarees
2 g 40
3 87
2 30
4| BB
Foundery 1 2
Xeather....... 1 17
.......... .- 1 1
Flouring and grist.......--- 4] &
. . .| BEW e veaenas aens 4 70
femaeaas EETTI PN Blast-TUrnace.ansanssanseens 1 4
636
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|
Stream. Tributary to what. State. ‘ Cunnty.
|
Tributaries of ccevreereeiiciinnns cuans Lehigh river,.ooo..... Penpsylvapia ... ..., Carbon - v e
oo, P SR 1| B P R

R 1
RS
Y { S [P .
PR [ PPN

[ 1. S G B

FSY [ R

Do.

Doooviviiiine
Other tributaries of.

N et AmeEMELumsr e anmscdusIPanen

R

el

B R N

R 1 SOOI
evks oo,
ol e

-+ Lehigh

Northinmplon .o v aua
el e )
PN [ N

PR [N

Besrmaseesiennesy

revumEaannn Canmoe nl

{

-1 Fertilivers
CRawoL ..

JoBaw L
! Leauther
%I’I&:ux-ixng aml grist.e.. oo
©Agricultural implements ..
- Hardware
BB ETE FTHITE o s j

| Flouting 20d grist ..., ...

" Lewtlier. ...

© Carriaze materials,
j Fertilizets
A Foandery...
-] Flouving and prist..eeo.. ...

P Leathero. ool

o Muntrls, slates, ete ..., ..
IR T S Y,

- Wheelwrighting

Leather. oo ooooaloe,
c RAW Lve el
. Fertilizers ..
R Machinery. ..ol
G Leather ooaveeiiiiinions

oo Agrivalteral implements ...
i Blackmnithing

o Emery-wheels cooeae ool
i
GFoeundery. oo

P Lesather. ..o o .

b Woodden hundles

Talle of utilized powcer on the Delaware river and tributaries—Continued,

Slate. ...

BUAW i iecicacanaes .
Flowring und grist

Apriculturalimplements. ...

Coopprage .

Machinery.coeeeanan PR

Water-works coweeeiene..
Agricultaral implements ...
Fire-armse e escinemnnrenas

Marble aud stone work
Paint ceevnn icininineeaen
Slate. ..

Flouring und grist serevn ...
BAW .ol e
Woolen

Carrizge material. e ...

Sporting goodB. ...l ..
Skhite ... ...

| Susbies, doors, wud Dlinds ...
p Leather... ...
. Flourving wnd grist.

Saw

Agvieultural implements ..
Carrhieee msterials. .o aen..]

i
t
|

Furpiture
Flouring and grist...
JoathtTeeas rencivnsnn.-
BOW cvvunreenanrsamanans
WOOlon. eaveneseantinanarave

= oo oo

Ll R

—
$H!Lk:)—l§§

i

[ O

D ved st gk et

T LI e

=

e

e
676
G

he

[}
i
2
i0

974

21

163

13

6
L
16
1
E2

)

14

43z
12
101

26
16
152
15
3

an

119

—
o

72
2
{461
12
w36
12

e
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3 g a1
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e b2 - =
%G'Eucsc‘;g’w
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Table of wtilized power on the Delaware river and tributaries—Continued.

g1 |8
[} 9 a
- Btream. Tributary to what. State. County. Kind of mill or manufacture, "i ;i %3-
*' Ak
BB L8
[ ——
Feet,
Lackawaxen river....| Pennsylvania coevevene] WayNo coeeiiveananaan ‘Wheelwrighting.. 2 % @
PN 1 U F [ Cutlery........... 1 2 5
veendlo i .- : Baw ..eeeeiinnna.. T
R 1 . s Leather........... 4 70 18
P U . - -} Flouring and grist.. | 18] e o
..do .., - : SAW e e 3 46 18
Delaware river....... - i Agricultural implements . .. 1 13 18
..do E Carriage materinls.......... 2 a8 %
_.do Flouring and grist.......... 5| 100 m
..do Lenther......veuecunen...... 2 36 2%
o SAW e ... 167
~do .. Drugs and chemicala ....... 1 10 8
..do. Furniture 1 10 7
o ‘Wooilen handles 1 U %
..do. TOYE wcmeremmanran 1 14 2%
..do Baw ...o....e... 82 05 1,088
..do Leather.cooove.,.. b I O 08
..do Flouring and grist.. 4 kil 8
..do BaW it 6 ? 165
..do Toather . coviriiiacrennenen. 1 15 ]
_.do Wooden Wiart...ceveeanene.. 3 46 190
L.do Furniture. .....ocovmvunon... 1 18 8
.o SRW teeii it 4} W
..do Léathor..coevenreneennnnn, 1l . om
..do [ 0] 125 182
..do Leather......cco.oinaii.t. 1 17 % )
..do .. Woaoden waro, 1 14 %
.do Woolen.......o.oet.. 1 10 10
..do Flouring and grist.. 4 56 1B
-0 ., . SRW e 3 b1 [
JY [ ceen ‘Woolen ... 1 4 "
I L e ‘ e .-t Cooperage 1 3 4
S0 e e ‘s Foundery...ocavaaeiaae.nn. 1 4 1
o e cee . TFlouring and grist.......... 3 34 o
B (O P e BT cminns vencns cmnmsaaaanan 4 Lty {He
Y 1/ U ‘ T s SO 2 20 64
Pepacton river ....... [T L 4 30 8
B (. Loathor. e mneeaniaacaraanas 2 18 1
cdo WOOden WaTG. «veuneennennn 1 10 0
.do .. Flouring and grist.......... 1 9 8
--de .. SRS N Baw 1 28 L
o . Wooden ware 1 20 8
..o .. Saw 7 04 251
---do . Leather 2 28 18
PO L U | [ SO voodo ... ool 4Urning ceeeeernneenns a 1 11 U
0 e O e e Wooden WATS. vevemeeevsinns 1 27 30
Y 1 RO SR B Tlouring and grist ..o .- 1l 18 %
P 1 R i [ TR Delawars . «oveeeuen-nn R T P, 1 14 6
..o S P 1 SR 1. SN Agricultural implements ... 1{ 18 ¢
.o Drugs and chemicals ....... Tlhoverenes §
i o Flouring and grisb.......... 8| 126 0
..de 110 ) N . 46 3 1,200
..do A Teathier. ooveeiae e 4l o
..do Planing. .. o1 2 10
FEPRY: [ Machinery 3 40 4
ceenllO s Sashes, doors, and blinds ... 2 18 u
..} Deloware river . .| Planing. .. 1 b x
ceedloaiiiaaad L do PIASTOY oo ceeecccaeanns 1 18 %
....do cendlo ..., Saghes, doors, and blinds ...| 1} ¥ 4
—--do ....do Carriage materials.......... 1 18 M
. . 8 116
oo . o Flouring and grist ......... 4 i "
--de ---.do Irurniture ) PO ;
d < 1] 14 »
-40 -0 BAW e aneaeevmmnmnamanes
..o . ;1 Y 1 PP ag | oM T8
] 2% 40
..do c.do .. Leather....... 2 i
. .do. weoodo .. Wheelbarrows. . 1 2 @
Doeeeeeeeeenrinns SRR do ..do Wood-turning 2l ¥
638
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Table of utilized power on the Delaware river and tributaries—Continued,
&
. | &
' L } g | E
z BT Ay
Stream. Tributary to what. State. County. Kind of will or manufacture. S = % "
g, & | E°
Feet, \
Sulliven ....... vuenald Conperage ool 1 g | 16
8 B U O, Exeelstor ... ooconeniioil ] 41 { e
[ I Furniture. oo cvnininienean 1 16 | 16
Jooodo .. PAPET cvvnvennnonn 1 18 15
R R .4 Flouring and grist .. 1% st} \ 503
Delaware BAW veoneinnaney eeel B30 34+3 78
JO U S WD . ev e iererransiarnnan 30 B 34
[ R, Agricultural implements ... 1 o H
................. COOPETALEE cevvvvmmannnvnannn ) 2 « 7 7
................. Cutlery........ I 5 8
.| Furvitare ... Loy 2 11 3
Hardware ... 1 : 3 8
.- Flonring and grist .. ..., .. 6 188
e anaeed SUW enrrsun e annane a : it 17
J D o 1T PR B S N 5
................. CMAhIeTY. e eeeenl 1 1 1
reens WHORED WATE. o cvansceavnean 1 L 5' [
L Waolen ... 1l np U6
W Carrage... 1 \ 18 o
1 Uooperage .. . 421 13
,,,,,,,,,,,,,,,,,,, Drags and chemieals ... 1 2 8
TR TN LN R S SRR (hyu
Floaving and geist .........0 11 S W6
SRR e Poup oar
Luather. ... Poe ol HiA
Flouring and grix 1 [} ; 45

VIIL—THE COAST STREAMS OF NEW JERSEY.

Under this Liead will be considered the remaining streams in the district assigned to me, comprising all those
flowing into the Atlantic ocean from the state of New Jersey, or between eape May and the Hudson river.  Of these
streams, those draining the southern part of the state differ considerably in character from those draiuing the
northern part; and to understand clearly the cause and the nature of this difference, it will be necessury to consider
for a moment the general features of the topograpby and geology of the state. In the introduetion to this report
attention has already been called to the fact that the system of the Alleghanies upproaches very near the coast in
northern New Jersey, so that the Atlantic plain, which bounds that system onu the east, lying between it and the
ocean, although some 50 miles wide in New Iingland, and very mueh wider south of the state of Pennsylvania,
almost vanishes near the month of the Hudson, Of the three divisions into which the Atlantic water-shed may be
divided, namely, the mountainons or western, the middle, and the eastern, and which are so well marked in the
southern states, the eastern almost disappears in the northern part of New Jersey, amd the middle one is redueed
to a narrow strip, averaging only 20 miles in width through the state, from the Hudson to the Delaware, so that
the mountain region, although not so high or so broken ax toward the south or the north, borders almost on the
coast. Extending across the state from northeast to soutliwest, and inelnding all the northerny and northwestern
part of the state, it is separated from the coast by the nariow middle region just referred to, and, beyond the fall-
line, by a plain belonging to the eastern division, sarving in width from nothing ot the north to 50 or 60 miles at
the south, and including all the southern and southeastern part of the state. Buty us as already been remarked
in the introduetion, this eastern division is not by any means so low and fIat a8 the eastern division in the southern
states. On the contrary, the divide which Jies in thit division, and forms the water-shed Tretween the streams
flowing direetly to the ocean, and those tributury to the Delaware viver, bus an averpgs elevation of from 160 to
100 feet, and lies at a distance from the sea of from 20 to 40 miles only, so that the slope towagd the ocean is between
4 and 7 or § feet per mile.  As we cross the state from south to nerth, then, we encounter first a con paratively lca.vel
or gently sloping plain, covering the entire southern part of the stutes then woe closs 1]@ fallline, and after passing
over the middle region we come to the Appalachian ¢hain, with its broad heli oy series of ridges, whi‘ch (f!Tt,)SS the state
from southwest to northeast, and oceupy all its nerthern and northwestern parts,  The boundaries of these three
divisions may be indicated approximately as follows: The fall-line, which forins the bonndary between the castern
and the middle division, lies almost in a straight line between TPrenton and Jersey City, while the boundary between
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- the middle and western divisions is the first range of hills which we may consider to belong to the latter
formed by Mine mountain, Trowbridge mountain, Stony Brook mountain, and Ramapo mountain, ,
the eastern division belongs to the Tertiary and Cretaceous formations, and the soil is sand, gravel
the middle division is Triassic, the rocks being red sandstone, but intercepted by numerons trap ridges, whos
general direction is nearly northeast and southwest; and the western division belongs to-the Azoie ang Pz’deozohil{
formations. The difference between the northern and the southern streams is now easily understood. The'formei
have considerable fall, and although their declivities are often uniform on account of the large masses of drify
througlh which their courses lie, yet, where they cross the trap ridges, and the outerop of other hard rocks, they
sometimes show concentrated falls of considerable magnitude. The southern streams, on the contrary, beloné; tou
certain extent, to the class of sand-hill streams; they have no precipitous falls, they flow with uniform decliviti’es in

beds of sand and gravel, and in general they flow directly down hill by the line of steepest descent, nearly at right
angles to the coast, their courses being independent of geological configuration, and their beds being simply channels
scooped out in the movable deposits in which they lie. As the characteristics of the sand-hill streams will be
fully explained when speaking of some tributaries of the Cape Fear, it is unnecessary to refer to them here iy
detail; but the most important facts are that their low is very constant, and that the topography of the region
which they drain is favorable to storage, so that large reservoirs can be formed, and the power available very largely
inereased in that way.

In order to understand clearly the character of the more northern streams, the topography of the western ang
middle divisions must be described rather more at length. That part of the Appalachian chain which lies in New
Jersey consists of two principal ranges, the Blue or Kittatinuy Mountain and the Highland range. The former,
known in New York as the Shawangunk, and in Pennsylvania as the Kittatinny Mountain, extends in an almost

“unbroken ridge from the New York state line to the Delaware water-gap, and is the highestland in the state,
varying from about 900 to 1,800 feet in height, The Highland range, on the countrary, “is composed of a great
number of mountain ridges, and while it occupies a belt of country 22 miles wide on the New York state line, and
10 miles wide on the Delaware, it really includes no long, unbroken ridges, except the Green Pond mountain range;,
and the subordinate ridges of which it is composed are not really in line with each other, nor are their axes parallel
to the direction of the main range, but are somewhat oblique to it, so that if the direction of the range is northeast,
that of these ridges would be about north-northeast, The effect of this peeuliar arrangement is to make it possible
to cross from one side of the range to the other in a north-northeast direction without snrmounting any considerable
elevation, while it is impossible to cross it from sontheast to northwest without rising over a suceession of steep
and high mountain ridges”. The range is lowest at the Delaware, and gradually rises toward the New York state
line, its highest point being 1,488 feet above the sea. The ranges vary greatly in surface, but are much smoother
and more rounded in outline than the Kittatinny Mountain ; and while many are deeply covered with earth, others
are of loose stone or bare rock. The existence of these ridges, parallel but not continuous, serves in many cases to
explain the courses of the rivers, often very crooked. .

The middle region, or red-sandstone district, ¢ like that of Massachusetts and Connecticut, as well as those of
New York and Pennsylvania, is traversed by various and irregularly-distributed ridges of trap-rock. Thesevough,
rocky, and wooded ridges are remarkable from their occurrence in the midst of a rich, highly cultivated, and
productive agricultural district. The principal of these ridges are, Sourland mountain, in Hunterdon and Somerset
counties; Rocky Hill, in Somerset; Round Valley mountain, in Hunterdon; Bergen hill and Palisade mouutain,
in Hudson and Bergen counties, and the First, Second, and Third mountains, which form the long, narrow, and
parallel ridges that rise in Somerset and run across Union, Essex, Morris, Passaic, and Bergen counties. They
are rough in outline, very abrupt in their descent toward the southeast, and gentle in their slope toward the
northwest”.(e) Being composed of hard and durable rock, oceurring in the midst of the soft red sandstone, they are
of great importance as regards the water-power of the streams which cross them, and many of the large falls are
due to them. )

In the'southern half of the state, below the fall-line, there are no rocky eminences, and the rounded hills are
all of earth. ‘

The valleys between the ranges of mountains in the northern half'of the state are covered, and in some places
to a considerable depth, with beus of drift, throngh which the rivers have cut out their channels, reaching, in places,
the rock. The valleys offer in many plices sites for the construetion of storage reservoirs, although the topog aphy
is not particularly favorable in this respect; but the flow of the streams is t0 o certain extent regulated by the
numerous lakes and ponds already existing. , oo '

These remarks and quotations will serve to give a general idea of the topography of ‘the country; und e
now proceed to consider in detail the various streaws flowiny into the Atlantie, beginning at the south. Re.x,g;wd}ﬂg
those lying below the fall-line, there is little to be said except to refer to the powers utilized. These declivities being
uniform as a rule, there are no falls of note, and no sites can be specially mentioned, except a few which have u.t
some time been utilized, and where it is therefors known that power can be obtained. Dams are always TECessiry,
of course, and, generally, only small falls can be utilized.

Lamely, hyg
Geologically,
» ¢lay, and ma:

64% The quotations above are from Professor Cook’s Report on the Geology of New Jersey, to which T am greafly indebted.
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The first important stream is the Great Lgg Harbor river, which takes its rise in the southern part of Camden
county, flows in a southeasterly direction, forming for a short distance the houndary between Camden und
Gloucester counties, and afterward flowing throngh Atlantic county into Egg harbor, an inlet of the occan, Its
length is 41 miles, and it drains a total area of 425 square miles, lying entirely below the fall-dine. It is tidal und
navigable as far as the town of May’s Landing, about 15 miles from the ovean, at which place ocenrs the first
power on the river. Above this point the stream is utilized to a considerable extent, the bed is sand and gravel,
the banks are generally low but seldom overflowed, the deelivity is gradual, and the pouds are large. No data
regarding its flow or deelivity could bhe obtained, except such as follow from the data obtained regurding imwm*
utilized.

The power at May’s Landing is obtained by damming the stream to a height of about 11 feet, by which the
water is ponded over an area of about 1,000 acres to an average depth of 10 or 11 feet, so that considerable storage
is afforded. The dam is of earth, about 12 or 13 feet bigh, and crosses the stream in a broken line, with a total
length of about 1,000 feet. Near the center is a stone overfall, about 125 feet long (not ineluded in length of dum)
and 11 feet high. The dam was first built many years ago, but was gradually inereased in height in order to obtain
a larger pond. Although the stream is not subject to very heavy freshets, nevertheless there was oneon September
15, 1878, of such violence as to wash out the dam almost completely, carrying away two-thirds of the earthen dam
and the entire stone dam, and cansing an amount of damage estimated at 813,000, The wills were notinjured. In
1879 the dam was rebuilt more solidly than beforve, but the effect of the freshet in washing out the old dam was to
_ il up the bed of the river below, so that vessels of 6 or 7 feet draught, which could previously ¢ome up almost to

the railroad bridge, were obliged to land half a mile or so farther down. The race leading to the wheels is about
500 feet long, 40 feet wide, and 10 feet deep, and the fall u sed is about 113 feet, with a puwer of 120 horse power
utilized. This power can be obtained all the time, the mill being run sixty-four hours a week and no steam-power
being used. In fact, there is always a little waste in sammer atnight. The power is owned by the May's Landing
Water Power Company, but at present no power is leased to other parties, all that is nsed being for the cotton-mill
of the company. In regard to the dam, it should further be mentioned that the stone overfull is founded on piles,
and that the bed of the stream in front of it is protected by an apron.(a)

The drainage arvea above May’s Landing is about 190 square miles. If we take the gross power utilized as 180
horse-power, with a fall of 11§ feet, we find the flow to be about 140 cubie feet per second, or about three-quarters
of u cubie foot per second per square mile, As this ean be obtained all the time and with always some little waste
in the dry season during the night, it is reasonable to conclude that the low-season flow is in the neighborboud of
half a cubie foot per second per square mile; so that we may perhaps take the flow of' the sand-lill streams of
New Jersey as varying between halt a cubic foot and one cubie foot per second per square mile, or the same as in
the case of the sand-hill streams in the southern states {see pages 61, 62, 84, 85, U7, and 132 of the report on the
southern Atlantic water-shed).

The next power, as the river is ascended, is at Weymonth, 5 miles above May’s Landing, measured in a straight
line, at which place there is a paper-mill, using about 80 horse-power, with a fall of 10 feet, together with a saw-
mill, all from one dam. Details regarding the power could not be obtained.

Above this point there is said to be no utilized power of much consequence on the streani, although there are
a few small mills scattered about on the various tributaries. The table on pages 137 to 140 gives the statistics of
power utilized.

It would doubtless be possible to develop power at some points of the stream aud on the tributaries, but no
particularly good sites were heard of. On Babeock’s creek, a small tributary entering at May’s Landing, there is
a site near the mouth, formerly in use by a grist- and saw-mill, but now idle; and there are no doubt other similar
ones, but to locate and judge of them more extended surveys wonld of course be required.

The mills in this neighborhood ave troubled little with ice or freshets, and the supply of water is eomparatively
constant. ‘

‘The next stream requiring special mention is Little Egg Harbor or Mullicas river, which is formed on the
line between Atlantic and Burlington counties by the union of several smaller streams, whenee it pursues a
southeasterly coufse, emptying into Great Harbor river. It drains a total area of 476 square miles, and its length,
measured from its mouth to its sources (not to the junction of the streams just referred to), is about 42 miles.
There is no power on the main stream, but on nearly all of the tributaries there are wills, and the power is considered
good. Although small, these streams are capable of affording large amonnts of power on acconnt of the large
storage-room obtained, but only a few scattered notes could be gathered regarding them with the time at disposal.
Wading river, the first important tributary, enters from the north, is ahout 23 miles long, and drains a t(ftal area of
140 or more square miles. Its most important power is at Harrisville, on the East branch, where there is a paper-
will nsing a fall of about 12 feet and about 140 horse-power. A large pond is formed, so that cousiderable storage
is obtained. Tt is also said that the West branch of the stream, which naturally flows into the river Lelow the dam,
is brought in above, being intercepted by a canal. The stream is navigable up to within a few miles of this place,

a The abatracts of power used in cotton-mills, romplied from the census returns, give the fall at this place a8 9 feet, and the
power as 170 horse-power. 41
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A few miles above Harrisville, on the Rast branch, there is a site, now unoccupied, where therg wa
a furnace and a saw-mill, said to have used a fall of 8 feet. Above this no sites were heard of, although it j
probable that power could be obtained there. On the West branch there are several mills and some sites n;:
used, one at Speedwell, where there was formerly an iron furnace, with a fall of 7 feet or so, and some otherg Delow
that place. Ibis said that all the mills in this vieinity can run at full capacity all the year. '

The two principal streams which go to form the Little Egg Harbor river are the Batsto and the Atsion Tiver, which
unite about 6 miles north of Egg Harbor city. Batsto river, the more northerly of the two, has a length of’ abouﬁ
18 miles and drains an area of some 70 square miles. The first power is at Batsto, now not in use, bug formerly.
used by iron-works, and a saw- and grist-mill. The fall is stated at about 10 feet and the power is considered thg
best in the vieinity., Farther up the stream, at the Lower Forge, is another site not in use, and still farthey up
others can be developed. All the dams on these streams are of earth, and they are seldom distnrbed by freshats,
The Atsion river, which rises in Camden and Burlington counties and forms for its entire length the boundary lige
between Camden and Atlantic on the south and Burlington on the north, is considerably larger than the Batsto
river, draining somewhere about 150 square wiles. The first power is said to be about 2 miles below the towy of
Atsion, where there was once a mill using a fall of 7 feet. At Atsion we come to the first utilized power—tpe
Atsion cotton-mill. The dam, which is of earth, 600 or 700 feet long and 10 or 12 feet high, ponds the water over
a hundred or more acres, and the fall used is 11 feet. The power is stated at 130 horse-power, but this ean be
obtained duringeonly eleven months, even by drawing down the water in the pond during the day-time, the
capacity during the remaining month being about 100 horse-power. In addition to the factory a small grist-mill
and a saw-mill are run occasionally. No steam is used for power, and in very dry weather the mill is sometimes
obliged to stop. It is said that the pond is connected by a canal with the Mechesatauxen river, a stream flowing
nearly parallel with the Atsion, and joining it at a distance of 8 or 10 miles below, so that an additional supply of
water is obtained in this way. Above this place there are only very small powers on the stream.

Some of the tributaries of Atsion river have small mills, but none are large enough to merit special deseription.

The next stream above Little Bgg Harbor river is Cedar creek, which is 20 miles long and drains 70 square
miles. The next is Tow’s river, a larger stream, about 30 miles long and draining about 150 square miles above
the village of Tom’s River, and with some power utilized and probably some undeveloped. The next is the
Metedeconk river, about 22 miles long, and draining about 100 square miles. This stream has two branches which
join about 3 miles below Bricksburg, and below the junction there is no power worth mentioning, the tide coming
up to within a mile or so of that point; but there was once a forge just above the head of tide-water, with a fall of
about 9 feet, it is said. On the North branch there are a few small grist- and saw-mills, but the stream is said to
be not so constant as the South branch. On the latter there are several powers. About 2 miles below Bricksburg
there was once a saw-mill, now not in use, and at Bricksburg is the Dbest site on the stream. It was used until
within a few years by a machine-shop, foundery, blacksmith-shop, and saw-nill, and the dam is still in good
condition. It is of earth, about a guarter of a mile long and 10 feet high, serving ut the same time as a wagon-
road. The overfall is about 20 feet long, and the pond covers probably 20 acres. The fall was about 9 feet, and
it was stated that the flow is remarkably constant. There is some power on the stream above this, but it is
not important. In fact, the drainage area above Lakewood isin the neighborhood of only 25 square miles; so that
the power at that place would presumably not exceed 3 or 4 horse-power per foot fall in very dry seasons, even if
‘the water were stored during the night.

There are no other streams worth mentioning south of the Raritan, so that those just described, together with
the lower tributaries of the Delaware, comprige all the streams in the eastern divisiou in the state. The rainfall
over all this region is about 48 or 50 inches, of which about 12 inches fall in each season.’

We now come to the streams which lie principally in the middle and western divissons, not belonging to the
class of sand-hill streams. .

8 'formerly

THE RARITAN RIVER.

This stream, the largest in the state, is formed by the union of two branches, the North branch and the South
brauch, which unite in Somerset county, whence the stream pursues a general easterly course, passing into Miﬂdk?sex
county, lowing past the city of New Brunswick, the most important city on the stream, and emptying into Raritan
bay at the southern extremity of Staten island. The only important towns by which it flows, above NGW
Branswick, are Bound Brook, Somerville, and Raritan. The length of the river from the junction of its forks.tﬁ
its mouth at Perth Amboy is about 22 miles in a straight line, The total length of the stream (probably from s

headwaters) is given by Professor Cook as 80 miles. Its total drainage area is between 1,000 and 1,100 squaré
miles, distributed nearly as follows among its principal tributaries:

Sqnare miles.
Noxth branch (length, 30 miles)

........................................................................ 180
South branch (length, 50 MILeS) .ot i et e e e e e e e e 280
Millstone river, from the sonth (length, 35 MIEB) - oo oo\ oo verens oee e een e oes e aeeain nee 250
Green brook, from the novtl (Iength, 15 MIleS) .o . ..o e e e e e e e an e e e s 63
South river, from the gouth (length, 80 MIle8) . cou. o ue et s o e e e e et eeeaem i aaunre anenane 122
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The total drainage arca above New Brunswick, which is at the head of navigation and of tide-water, and one
terminus of the Delaware and Raritan canal, is about 850 square miles.

The sources of the Raritan lie in what we have called the western division. The South branch takes its rise
in Budd’s lake, a beautiful and nearly circnlar sheet of water lying in the highest part of the Highlands, at a
height above the sea of somewhere about 900 feet and measuring about 33 miles in circumference, From this
gource the South branch pursues a circuitous counrse, flowing first toward the southwest, but gradually bending
to the east; it has a rapid fall and drains a hilly and broken country. The North branch rises on the Suecasnnuy
plains, at an elevation above the sea of about 725 feet, and is more sluggish than the South branch, draining a
more level country. From the junction of the two to the sea the course of the Raritan lies through the middle
division, and its fall is not great, as the following table shows:

Table of declivity of the Raritan river.

| Diw ' | E o
. D os Elevation) Distanes! Fan | Fall
Locality. / ‘&‘:’g‘ [ abave | between | betwoen | efwxﬁgf .
mouth, | tde ‘ pointa. § points. I points.
: I . ; ‘
| Miles. ' Feet. . Miles. | Feet. | Feet. '
MOUth veerevee e e aes ‘ 0 [/ ! : i
‘ i 14 0 0.0 |
Now Bronawick ..covveacaenmnnan... 14 0 i} : ! i
; , it m o an |
Bcixmd Iﬁ'oo]:], crossing of Lehigh Val-| 18 | 91 |3 3 ! i
ey railroad. ' ; i} 5 18 | 36 i
Near Somervillo «ovvevernnenarernnnn 24 | 29 i ?
! | } 6 w! 27 E
Junction of two branches............ | 554 | |
i i i i

The stream crosses the fall-line o few miles above New Brunswitk, but the fall thereby occasioned is not large.
The first canal-dam of the Delaware and Raritan canal, which affords inland water communication between New
Branswick and Bordentown, on the Delaware, is located at this point, and will be referred to together with the
power obtained from it at New Brunswick., As in the case of the streams as far south as the James, the fall-line
is only a little above the head of tide-water. The eastern part of the Atlautie plain, at the place where the river
crosses it, is very narrow, and it gradually disappears toward tlie north, while toward the south it widens; so that
some of the southern tributaries of the Raritan Delong to a certain extent to the class of sand-hill streams, and are
used to o considerable extent for power. Such are South river, Lawrenee brook, und the Millstone river, the two
former emptying below New Brunswick, and the latter, although emptying some miles above that place, with irs
headwaters in the eastern division. The topography of the state in and aronwl the basin of the Raritan is ratlwr
curious. Between Perth Amboy, ou Raritan bay, and Trenton, on the Delaware, the width of the state is smaller
than anywhere else—between 30 and 35 miles—yet from Trenton all the way up to the Musconeteong valley the
ridge or water-shed between the Raritan avd the Delaware is at a distance of only about 8 miles from the latter
stream, and its direction is nearly northwest and southeast, or parallel to the Delaware viver, instead of northeast
and southwest, the general direction of the water-shed between the Delaware anild the Aflantie, in the state, botl
north and south of the Raritan. North of the Raritan there are few, if any, real sand-hill streams, either in New
Jersey or in the New England states, and the fall-line borders almost on the eoast in this whole region.

The general shape and dimensions of the basin of the Raritun, and the courses of the streams referred to, may
be seen from the accompanying map. It will be noticed that the course of the Raritan is tolerably erooked, and
although the distance between the source in Budd’s lake and Perth Amboy is 80 miles by the course of the stream,
it is only 36 miles in a straight line.

With the exception of Budd’s lake, the source of the South branch, there are no lakes in the basin of the
Raritan, and in this respect the stream contrasts strongly with the streams in the northern and northwestern parts
of the state, whose drainage basins are dotted with ponds. Itis perhaps a fair conclusion that the facilities for
storage are not so great in the basin of the Raritan asin those of the latter streams; and if it were not for the fuet
of the existence of the sonthern sand-hill tributaries of the river, we should eertainly be entitled to conelude that its
flow is more variable and its freshets more severe than in the ease of the streams referred to. Only one ganging,
however, is at hand on which to base a conclusion in this respect. It is to be remarked, moreover, that the
topography of the basin is not such as to facilitate a very rapid discharge of storm-waters; so that, a%th011 gh there
are no lakes to regulate the flow, it is not probable that it is so variable as in the case of streams like t!m upper
Potomac or James, which drain narrow and parallel valleys very favorable to a sudden discharge of 'th_e‘ra.m-water.
Nevertheless, as regards those streams tributary to the Raritan which do not lie in the eastern division, 1"11?1!@]:
not 8o variable in flow as the more southerly streams just referred to, I think their flow will be found more varmb}e
than that of the more northerly streams of New Jersey. It is further to be noticed that the rainfall over t‘h(.* basin
of the Raritan is about 48 inches, distributed as follows:  Spring, 12 inches; summer, 14 inches; antumn, 12 inelies;
winter, 10 inches, This distribution, according to the discussion in the introduetion to thie report on the southern
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Atlantic water-shed, is very favorable for constancy of flow; and although, on account of the compamti\rely m
size of the drainage basin, the absolate minimum flow may reach a folerably low figure, it is hardly to be ezlpect[l
that the average flow during the driest season should do so. These facts have been borne in mind in eﬁﬁmaﬁf}
the power. .

The bed of the stream is in places rock, but generally it is a deposit of gravel and sand. The drig deposity
however, do not seem to be 80 extensive as on the Passaic and its tributaries. The facilities for dams are n don)
good, especially in the upper part of the basin. Although there are some bottoms subject to ow'rerﬂow, they domg
seem to be extensive, and on the upper part of the North and South branches they are few in number,

The stream is very favorably situated as regards decessibility, it being comparatively easy to reach almost ny
part of its basin. Below the junction of the two forks the stream is within easy reach from several railroads, un;
up to the mouth of the Millstone it is closely followed by the canal. The portion of the basin drained by the Nory)
branch is the least aceessible of any, but it will be seen that the water-power of this stream is not of Vvery grea
importance.

Ag the river is ascended, the first dam we meet is that of the Delaware and Raritan canal, situated about
miles above New Brunswick, and supplying the lower level of the canal with water. This dam, and that at Buip,

. falls on the Delaware, at the head of the feeder-canal, are the only dams by which the canal is supplied, so thy
the water from the Delaware river literally flows through the canal over the water-shed between that viver and th
Raritan, the highest point of the canal being only 57 feet above tide, this being the lowest point in the water-shec
separating the Delaware from the ocean. South of the summit of the canal the height of the water-shed increase
to 200 feet, and preserves this elevation along the center line of the state as far south as Oumberland county, Th
dam above New Brunswick is of erib-work, pointed up stream, and is about 800 feet long and 10 feet high, T
was buils between the years 1832 and 1834, and backs the water a mile or more, with an average width of 600 feet
From the New Brunswick level, fed from this dam, a race leads to the two mills of the New Brunswick Manufacturing
Company, which nse a fall of 12 feet, discharging the water to the lower level or basin, which is about 14 foot abovc
high tide. These mills manufacture hosiery, but the power used is uncertain. The method by which water is Jeased
by the canal company has been described in speaking of the power at Lambertville on the Delaware (page 96),
Although the mills receive only the surplus water, it is stated that those at New Brunswick are seldom shuf of
except when the water is drawn from the canal, which is the case every year for a longer or shorter time, during
which period these mills use steam-power. The quantity of water they use is stated at about 450 square inches at
one mill=and 540 at the other, under a head of 3 feet. No additional power is available at this place, either at the
dam or at New Brunswick, for the mills above described are sometimes short of water, and it is stated that at low
water there is no waste over the dam, the entire flow of the stream, except leakage, being diverted into the eanal
The mean rise and fall of the tides at New Brunswick is about 5 feet,

The drainage area above the dam being about 825 square miles and the rainfall as given on page 125, I have
estimated the flow and the power for a fall of 12 feet as in the following table:

. Drainage Flow per | Horse-power available
} State of flow (sco pages 8 to 11). m'en,.g TFall. geconlzl. P GTORA, '
( Sg. miles, Feet. Cubio feet. | 1 foot fall. |12 feet fall.
| B e 166 18.8 295
'\ Minimum low season .oooo.iienea.. 825 124 " 210 23,9 287
Maximum with atorage .............. 825 98,8 1,125
Low senson, dry years ........o...... 250 28,4 340
1

These figures have little practical value, becanse all the power available without storage is now practically
~utilized. It may, however, enable some who are acquainted with the river to form an idea of the degree of
approximation of my estimates.(a) ] '

The next power met with as the stream is ascended is at the town of Raritan, above the mouth of the Millstone
river and only a few miles below the junction of the North and South branches. The stream is dammed at a point
about 23 miles above the town, the dam being of crib-work, about 175 feet long and 3§ feet high, built in a curve,
founded on a bed of sand and gravel, and backing the water only a short distance, It was built abont the year
1839, at a cost of $1,200 or thereabout, and is 36 feet in breadth, up and down stream, embracing 20 feet baCk'Of
the crest and 16 feet in front of the same, part of which is the apron. The race leading to the town where the mll%s
are located is said to Dbe about 30 feet wide at the bottom and 43 feet deep, and .the total fall at the lower end 18
about 16 feet. The power is owned by the Raritan Water Power Company, and water is nominally leased by th?

a Bince writing the above, Ashbel Welch, esq., of Lambertville, president of the American Society of Civil Engineers, has given ]m ﬁ
the results of a gauging of the Raritan made Ly him near this point many years ago, when the river was unusually low. M VlVe (;t
found the flow to be 180 eubic feet per second; and, he'adds: “‘Probably it sometimes now gets a little lower; I suppose the nsual (1

extreme) low-water discharge may be 250 cubie feet per second.” The close agreement between this result and the figures in the table
is very satisfactory.
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square inch under a lhead of 30 inches, though in the case of the wills now i operation there seems to be no regular
rate for water, the rents being determined by speeial agreement. The price per square foot of opening is from 8300
to $400 per annum,  The following mills are being supplicd at present :

1. Reed & Compauy’s grist-mill; fall, about 14 feet; uses about 50 horse-power.

2. Kenyon Brothers’ foundery and machine-shop; fall, about 14 feet; uses about 10 or 15 horse-power,

3. New Jersey enamel-paint works; fall, about 14 feet; uses about 15 horse-power.

4. Adair & Company’s grist-mill; fall, 14 feet; uses about 30 horse-power.

In addition to these mills a woolen-mill uges about 50 squure inches, but only for washing, and not for power.

These mills can run at full capacity almost all the time. There is always u waste of water, but it is said that
the canal is in poor condition, being filled up at the upper end, and that this is the cause of any lack of full supply
which may and sometimes does occur. There is trouble with backwater during about a week in the year, '

The drainage area above Raritan is about 450 square miles. T have, therefore, estimated the power as in the
following table:

Drainage © L

l State of flow (se6 pages 8 to 11). E ralna ! Flaw per | Horse.power available, :
5 I
|

second, | $TOBR.

|
|
i
}
{
)
1
|

" By, aniles. Feet. ('nbirr_fm»!.E 1 fued fall, 1{14_{%(1‘@11.1’

Minimum..ooevvviienn oo l ) [ 88 pLOST 140
Minimum low 8eason ............... ! l . | 12 m7 178
| . . M 450 4 N §
! Moximum with storage ......... oo U ) ; 450 L1 714
‘ Low season, dry years ! i 2186

| 185 15,4

I am not able to state whether there are favorable sites in the upper valleys for storage reservoirs of sufficient
capacity to render the maximum with storage available, but it is probable that there are none. The facilities for
the utilization of the power are good in all respects as regards location and transportation, and the site is perhaps
the Dest on the river. Above it there are no powers except on the two branches, which will be deseribed below,

THE TRIBUTARIES OF THI RARITAN RIVER.

South river, the first of these, enters below New Brunswick and drains abont 122 square miles. 1§ belongs
to the class of sand-hill streams, and I have no details regarding its power. That which is utilized will be found
tabulated on page 137. The same remarks are true regarding Laurence brook, The table of utilized power shows
that the power of this stream is quite extensively utilized by simall mills, among which are grist-mills, saw-mills, @
tobacco factory, and o rubber factory, the last using considerable steamn-power all the time, Greeu brook is an
unimportant stream entering from the north near Bound Brook and with only & small amount of power. The
Millstone river, from the south, is the most important tributary of the Raritan below the forks, and drains an area
of some 190 square miles, the length of the stream being about 35 miles. Taking its rise in the western part of
Monmonth county it flows in a northwesterly direction into Middlesex, forms for some distance the boundary
between that county and Mercer, and finally flows nearly north through Somerset county, emptying into the Raritan
2 or 3 miles above Bound Brook. It is followed for a distance of 20 miles or over from its month by the Delawure
and Baritan capal, and its fall in that distunce is not over 33 feet, so that the stream iy not very rapid, but rather
slugeish, Its elevation atthe railroad-crossing near Plainsborough is 54 feet above tide.  Its drainage basin is flat
compared with those of the northern tributaries of the Raritan, and the stream belongs in fact more to the class of
sand-hill streams than to any other. Its bed is sand and clay, its flow quite constant, and it has no fulls or Takes.
Its power is of not much importance, though it rans a number of small wills, with falls averaging about 5 feet, and
dams of about the same height. These mills arve tabulated on page 137, and further particnlars are not at hand.

The North branch of the Raritan takes its rise on the Succasuuny plains, in Morris county, and flows nearly
south, joining the South branch in Sowerset, 1t drains a total area of about 180 square miles, and receives us its
prineipal tribotary the Lamington river. Its sources lie at an elevation of about 725 feet,(a) while that of its
confluence with the South branch is wbout 5 feet, so that its fall is 20 feet or more to the mile.  But the greater
part of the fall of 670. feet oceurs where the stréam is too small to be used for power, and for a number of miles above
its junction with the South branch it is said to be rather sluggish, and to have, in fact, no greater fall than the
Raritau below the junction. The elevation at the crossing of the Central Railroad of New Jersey, abont 3 miles
above the junetion, is 66 fect above tide. The power of the stream is not very great, according to all that could be
learned, and no nnimproved sites of any importance were brought to notice, The amount of utilized power can be
seen by referring to the table on page 137.

The South branch of the Raritan is a stream of rather different character and much better snited for power.
Rising in Budd’s lake, in Morris county, it flows in a southwesterly direction through the Highlal:ld region into
Hunterdon county, and gradually bending to the east flows into Somerset county, where its course is nearly north

. a Yeology of New Jersey, p. 22
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to its confluence with the North branch. While the distance of that point from Budd’s lake, measured in 5 Straieh
line, is only slightly over 20 miles, the length of the stream is 50 miles.(a) The total drainage area ig abOutlgst
square miles, lying mostly in the Highland region. The fall of the streawm is much greater than that of the ng
branch, as will be seen from the following table:

Table of declivity of the South branch of the Raritan river.

!

Distance | Elevation| Distance| Tan | Fall per

pecale oot | e, | onie | amin | iy
. 8.
Miles. Feet, Miles, Feet, Feet,
BT R eeeees S P U 0 55 2 s . e
Crossing of Lehigh Vaolley railroad at Neghanio...ooveiveimemnare connenans 5 1 o 5B } . B | s
Crossing of Lehigh "Valley railrond at Three Bridfes .. ecvaescasnssrencanss 8 a 102 } . 17 ne
Crossing of Lehigh Valley railroad at Stanton...ccoeeenoiieeianneenneeon. 15 @ 119 } 1 116 10
Crossing of Central Railroad of New Jerscy at High Bridge ..ce.cveveninnn. 20 236 ? 10 s s
Crossing of proposed railrond from Morristown to Easton, Geérman Valley . 86k b508 5§ “ o 28. '
Budd's 1aKe, BOULCE OF FIVET 1ot eenareaeatnnricresaaanreresssrannsannsasanas 50 | 900+ ! : l

o I am indebted for these flgures to Mr. Robert H Sayre, superintendent and chief engineor of the Lahigh Valley railroad.
b Geology of New Jersey, p. 841, -

By virtue of its larger fall the stream has much more power than the North branch, and its flow is probably more
constant on account of the lake at its head. The declivity is generally gradual, there being no precipitous falls,
The power of the stream ig utilized at a number of places for mills of various descriptions, as will be seen by referring
to the table of utilized power on pages 137 and 138. 1In Somerset county there are four mills, with an average fall of
about 7 feets i» Hunterdon county we first come to six or seven flour- and grist-mills, with falls of about 6 fect each,
but the falls soon become greater, and in the upper part of the county, both on the main stream and on many of its
tributaries, large falls are obtained. Some of the tributaries flowing with large falls from the highland ranges,
between which the South branch pursues its course, offer considerable power in comparison with their size and
drainage area. Although Budd’s lake is not sufficient to render uniform the flow of a large stream, such as the
Raritan, or even the South branch in its lower parts, yet it is sufficient to render the upper parts of the strveam
much more valnable for power than they otherwise would be, and to make it possible to utilize with good effect 2
considerable part of the large fall which the stream possesses in its upper parts. By referring to the table it will
be seen that in Morris county alone there are 22 mills on the stream,using a total fall of 322 feet, or a large part of
the total fall which the stream possesses in the county. Perhaps the most important power on the stream is at High
Bridge, where the Central-Railroad of New Jersey crosses the stream. At this place are located the Taylor Iron
Works, using power from two dams to run their forge and foundery. The upper dam, which is partly of earth and
partly of crib-work, is about 20 feet high and ponds the water over 20(%) acres. A race of 500 feet leads to the
forge, where the fall is 32 feet. - Statements differ in regard to the power used. The lower dam is about 4 feet high,
and the fall at the foundery, which it supplies, is 12 feet. A considerable amount of power is used, and it is stated
that full capacity can be secured all the tiwme. »

It is probable that there are sites for power on the river still unimproved, but I can not mention any particular
ones. The facilities for dams, races, and buildings are generally good, and from what has been said it will be seen
that the stream is an excellent one for power. It is, moreover, very accessible throughout its whole length, and the
advantages for transportation are quite good. The powers, however, are of course all comparatively small.

I have estimated in the following table the flow and power of the two branches of the Raritan at their confluence.

The figures ave of course not exact, in the total absence of gaugings, but may serve as a means of comparison between
this stream and othess. ‘

Hstimated flow and power'of branches of the Raritan viver at their junction.

. BOUTH BRANCH. KORTH BRANCH. RAINFALL,
State of low (ace pages 8 to 11). g = g |
‘ Draoinage| Flow per E'Or!?s?_ Drainege| Flow per E’orf::_ éﬂ g8 E % 5
area, second, power, aren. second. power. o g 51' B Pt
Sq. miles.| Ou. feet. |1 foot fall.| 8q. miles. | Cu. feet, i1 Joot fail.y In. In | I | In. || T
Minbmum...cvvivieei i 50 5.7 20 3.4
Minimom low season ................ 062 7.0 40 4,5 )
" 2 | 10 || 48
Meaximpm with storage . 280 300 34.1 180 195 22,2 12 1 !
Low season, 4Ty Fears...ceecevesae.. 70 g0 48 5.5

646 o Geology of New Jersey, p. 26.
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THE PASSAIC RIVER.

This important stream has its sources in Morris eonnty, ot far from the sourees of the North branch of the Ravitan,
and its course to the seais very crooked. Flowing first in a nearly southerly direetion, aud forming for some distaneg
the houndary-line between Morris and Somerset counties, it bends quite abraptly toward the east, and pursnes its
course in a northeasterly and northerly direction, forming the Doundary between Morris county on the west, and
Union and Essex on the east, until, at the northern extremity of the latter county, it bends again abruptly and
fAows toward the east, between Issex county on the south and Morris and Passhie counties on the uorth, passing
into the latter county. Bending once more near Paterson it flows nearly south between Iissex county on the west
and Bergen and Hudson on the east, emptying into Newark hay below the city of Newark, Although the souree
of the stream is distant from its mouth only 25 miles in a straight line, the course of the streamn meuasures over 80
miles. The stream flows by the cities of Newark and Paterson and the town of Passaic, but with these exceptions
there are no large towns along its course. Its crossing with the fall-line affords no fall, unless it be that at Passaic,
which is at the head of tide-water and of navigation, there being a navigable depth at mean low water of 6 feet up
to this place, a distance of about 29 miles.

The total area drained by the stream is about 960 square miles, according to my measurements. It i stafed
differently by others, and is sometimes called in round numbers 1,000 square miles. The sources of the stream
lie in the western district, as do those of its principal tributaries, the Rockaway, Pequannock, aud Ramapo rivers,
and topographically the drainage basins of these streams are broken”and rocky in their upper parts. The drainage
area of the Passaic comprises a central basin with an area of about 200 square miles and a general elevation of 120
to 180 feet above tide, inclosed by the Highlands on the west and several high ridges of trap-rock on the east,
through which the river breaks at Paterson and Little Falls, The tributaries named above come down from the
Highland region and their basins are more broken and hilly than that of the main stream, whose course lies for
some distance through the central hasin just alluded to. In their courses through what we have called the middie
division the streams cross 2 number of ridges of trap-rock, and in-those places their beds and banks are rock,
and generally there is a fall available for power; at other places the bed is sand aud gravel, the whole valley of
the stream being thickly covered with glacial drift, sometimes to a considerable depth.

The banks are in many places low and swampy and overflowed in freshets, especially on the main river in the
central basin, while at others, in the upper part of the basin and wheye the trap ridges are cut throngh, they are
rocky and sometimes precipitous. In all places where fall is practically available the bed and banks may be said
to be favorable for the development of power. %

The freshets on the Passaic and its tributaries are restrained to a considerable extent by a number of lakes
and swamps which serve to regulate the flow. These lakes and swamps will be referred to more in detail when
the tributaries on which they lie are considered, so that it will suffice here to state that the total area covereld by
lakes in the Passaic basin is about 8 square miles, while the avea of swamp- or “wet” meadow-land is about 26
square miles.(a) The level of many of the lakes could be raised several feet without much additional Howage, and
the reservoir area could in this way be increased to about 10 square miles;(d) many of’ the lakes are in fact partly
artificial, and if we should calculate the area of all the mill-ponds in the basin, whicl are cqually storage reservoirs,
the above figures would be considerably increased. - Were it desired to utilize as much power, and hence to obtain
as much storage as possible, the most convenient way would perhaps be to raise the levels of some of these lakes;
but, in addition, other storage reservoirs conld he made artificially, there being several sites where they eould be
located. The utilization of the maximum power obtainable with storage, however, would be very expengive, as is
always the case with all but very small drainage areas.

The declivity of the stream may be seen from the following tuble, which, however, is not very aceurate:

Tuble of declivity of the Passaic river.

HE—. : - i N i Fuil per |
: Distanee | m.varion | Distance ;  Fall 1 "0
Locality. I Tirom | RAEVAUGD | fetween | between oy e
y i mouth. | above tide. | points, | points, h;;ggﬁé?
| ? e 1 !
i | | i
| Miles. | Feet. | Miles. | VYeet. ! Feetn |
I | | :
............................. 0.0 ! ! i
Mouth - ; 1 do o en . oo
l PABBAIC ccvreeiminarrennrsorinisaannes i 2.0 4 :} 050 ' a0 {
! Crest of Dundee dom.....ccoeivornns o5 b I : [
; Crest of Dundee dom \ ; ; 150 10 l 150
C Y 4,061 ! 3 !
Paterson, below falls : ‘ \ : 100 6.0 i .00
i 42.0& 15
Crest of Paterson dam i ‘ % 5,004 i l oa0 |
H i Falls dam cacnaaaiienn ' 47. 04 162 ;
Crest of Little Falla dam ‘ [ | g o175 6.0 i 6,20
3 FAEB canvnveannnnen N E 168 y
Lower Chatham bridge | | t % o | 10 i .
Near Madisonvillo....coienmreeaaness . 860 A0 :

a Annual Report of the Stale Geologist, 1876, 1. 44. b Geology of New Jersey, 1868, p, 14. 647
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The mean annual rainfall over the basin of the Passaic is about 47 inches, distributed as follows: Spring, 11
inches; suminer, 14 inches; autumn, 12 inches; winter, 10 inches—a distribution very favorable to constancy ofgﬁo
in the streams. A few gaugings of flow are at hand and will be referred to in the proper place. v

Begiming at the headwaters of the stream near Mendham, in the southern part of the centrgl basin of the
drainage area, we find a few small mills scattered along the stream and its tributaries as far down ag Chathan
The facilities for power, however, are not very good, the fall of the streams being small and the banks frequentl\;
low and swampy. At Millington mills the stream cuts through Long hill, a trap ridge, flowing through o de(,_'“
and narrow gorge, and offering some power, part of which, and perhaps all, is ntilized. The drainage arey, above
this place is only 51 square miles. Trom Chatham, above which the drainage area is 99 square miles, the stren(u(;
flows for a distance of nearly 25 miles, down to Little Falls, with a very sluggish current through the central Dbasin
referred vto, and offers no power whatever. It is bordered by low and swampy lands, all subject to overflow i
times of freshet, and, as the table of declivity shows, its fall is but a little over 3 inches to the mile. ‘On the
Pagsaic and its branches, the Whippany and Rockaway, above Little I'alls, there is in fact an area of 11,000 acreg
subject to overflow. Its course is quite tortuous and its bed sand and gravel. The whole valley of the upper
Passaic, in fact, is filled with a thick deposit of drift, and down almost as far as Pompton, rock is never seen in
the deepest excavations—some borings have been driven 300 feet without reaching it. The cause of the slight
fall of the stream between Little I'alls and Chagham is to be found in the dam at the former place, where the stream
falls over a ledge of trap-rock known as the Second mountain, the effect of the natural dam formed by the ledge
being increased by the artificial dam, which will be referred to again. Tor a distance of 20 miles above this dan
the stream overflows its banks in times of freshet, and lays thousands of acres under water; and although attempts
have been made to have this area drained, nothing has yet been accomplished. .

At Little Falls we meet the first power of importance on the stream, and as the river receives the Rockaway
and Pompton rivers not far above, the volume of water is very much greater than at Chatham, the drainage
aren above this place being about 790 square miles according to my measurements.(a) The total fall at Little
Falls is stated by Professor Cook as 34 feet, and by Messrs. Croes & Howell as 32 feet, but of this only about 16 ase
used, The dam is stone, 280 feet long and 8 feet high, rebuilt in 1869 at a cost of $15,000; and a race 80 feet long
gives a fall of 16 feet at the large carpet- and felt-wills of Mr. Robert Beattie. The power used is stated at 250
horse-power, with always a waste of water, although it is also stated that full capacity can be obtained during only
eleven months, averaging two-thirds during the rest of the time. No steam-power is used. By comparing with
some measurements of flow, which will be referred to again, I have estimated the power as follows:

EBstimate of flow aﬁd power at Little Falls.

i ;
‘ State.of flow (see pages 8 to 11). Dgﬁ\r?;ge Tan. | T gg(‘}‘“’nﬂm Horse-power available, gross.
. ) |
8q. miles. Feet. | Cuble feet. § 1 foot fall. | 10 feet fall. \ 84 feet fall.
Minimum.cen . iiiee i et 176 20.0 820 | 680
Minimum low B30 c.vvvnveenisvnnens 1 ) ’ 220 . 25,0 400 | 860
| Meximum with storags...... oorm.... J . 34{ 780 § - 886 1,418 3,012
! Low 86N80N, ATY FeAIB.auanycnnerusnn. 260 20,5 472 1, 000

- I am uot able to say whether the entire fall of 84 feet, as stated by Professor Cook, is easily available or not,
but the power is evideutly a very fine one. .

The next power of importance on the stream, and the most important one in the state of New Jersey, is ab
Paterson, about 4 miles below Little Falls. Between the two places there is some fall not used, but none of
importance except that already referred to, which forms part of the fall at Little Falls. At Paterson the river
crosses a second trap ridge, known as First mountain, falling a perpendicular distance of 50 feet or more, the tqtal
fall in a mile being about 75 feet. "Some 200 feet above the falls a dam extends entirely across the stream, ponding
the water about 2 miles with a width of about 400 feet. The dam is of stone, 350 feet long and 8 feet high. For
about one-third of its length its upper part consists of flash-boards, which are washed out in high water. Thfa
dam was built to a height of 4§ feet in 1837, and was raised to 8 feet in 1864, the upper part being fash-boards until
the summer of 1881, when two-thirds of its length was built up in stone; it is said to have cost $13,000. The bed
of the stream is rock and the banks are rather Jow. The total fall utilized at Paterson is about 66 feet, from three

- levels, the fall from each being 22 feet. The total length of canals is about 4,500 feet, and they are rectangular
in section, 3 feet deep and 20 feet wide. The following is a list of the mills supplied: ‘

L. From upper canal, 1,200 feet long: Square feet loased.

1. Ivanhoe Manufacturing Company (paper); fall, 92 feat. ... . ooue. it ieine crnne e P T TRRTEETL 13

2. Rogers Locomotive Works ; fall, 22 feet ...._. e e i aas
3. Barbour Flax Spinning Company (fax thread); fall, 22 foet o . oun oo nmon vee e e ce et e ams
4. Dolphin Mannfacturing Company (fax and jute); fall, 22 feet

‘T'otal squaroe feet leased from Hrst leves ... oo veo oo ane e

a 750 square miles according to Professor Cook, and 832.75 according to Messrs, Croes & Howell (Report on Additional Wute"”g“??w
Jor Newark). '
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1I. From second level, 1,600 feet long:

1. JJ. T Booth & Co. (silli); fall, 22 feet - onoans imeeet i e e it e Tauae fw,t‘ilwwd'
2. Grant Locomotive Worke; fall, 22 feet ... ool oo el . . o o L ]
3. Danforth Locomotive Works ; fall, 22 feet ..., . o _‘ R u
4. Hamil & Booth (sillc); fall, 22 feet ..._... R 7
5. Hopper & Scott (silk); fall, 22 feet s 3
6. Robert Adams (silk); fall, 22 feet.......... . B “
7. Franklin Manufacturing Company (machinery); fall, 22 feet . ... ovaiiiiioat, emme cmamn e . 13
g R. & H. Adams (mosquito-netting); fall, 28 feet o oo oo i i i e e e #
9, John Ryle (8ilk); fall, 22 feeb .o rn i e i e e ear et raev s tmanes ennns 3
Total square feet leasod from second 16vel. o oo o oin e s it cecai e ren e cara s semann wnnn RiHY
III. Trom third level, 1,300 feet long:
1. Fraonklin Manufacturing Company (calico-printing); fall, 22 feet coinr evnmnneianenn s T .
2, Todd & Rafferty Manufucturing Company (machineryj; fall, 82 foet oonvn e iaceer oo e et 3
3, Jomes Mussey (machinery); fall, 2 feet ... ... ool o e e neemeaeman e anan e 2
4. Phenix Mapufacturing Company (sille) ; £all, 22 feefi. oo nrnvoerneioin et iarrneverarrnrr cmre neemnnannns 5%
5. R. & H. Adams (mosquito-nets and gilk); fall, 22 feet ...... ... e eeetmamacrnearn—— P RPN 14‘
6. Globe Mill Company (silk); Fall, 22 feet .o.ooovveitiirns cannnss eems smasmesannsnrsenm sty baae ares 3
7. Machiunists’ Association (machinery); fall, 22 feet ... ... e eene mm e ean maann aan e h e aann 2
Total squara feet leased Lfrom thivd level oo oo i e 363
IV. On overflow from lower level, 100 feet long:
1. Paterson grist-mill; fally 12 Fout . oo i i e i

The total gross power utilized at these mills is about 2,350 horse-power. In dry weather there is no waste

over the dam, even at n

ight, and most of the mills run during only the day-time, or about ten hours.  In dry weather

the company shuts off the water from the mills from 7 p. m. till 6 a. m. The mills ¢an obtain their full capacity

during only about nine

months of the year, aud almost all of them have supplementary steam-power for the rest ot

the time, while a few use some steam-power continuously. During about three montbs the mills can obtuin only about
three-quarters of their full capacity ; while during about eight months there is a waste over the dam in the day-time.
It must be remarked, however, that some water is allowed to pass the dam to supply the pump-works below, so
that not quite the entire flow: is available for power.

The power at Paterson is owned and controlled by the “Society for Establisking Useful Munufaetures”, an
association incorporated in 1791; and it was one of the earliest of the large powers in this country which was.

developed and utilized
of $750 per square foot

for manufacturing to any considerable extent. Water is leased by the company at the rate
under a head of 3 feet, delivered through a.sharp-edged orilice 6 inches high, at the bottom

of the canal, This amounts to about 8.5 cubic feet per second, equal to 21} gross horge-power with o fall of 22 feet;
so that the price per annum per gross horse-power it nearly $36, or $88 per cubic foot per second, a very high rate
compared with that at other places where large amounts of power are leased. No detailed measurements, however,

are made to determine

the exact quantity of water used by each mill, except when a new wheel is put in, or when

the company has reason to suspect that an excess of power is being used, The water is gan ged for overshot wheels

by orifices in the flume

s while for turbine wheels the apertures in the wheel are used in determining the quantity,

the aperture corresponding to a square foot under 2 3-foot head being taken for the turbines as 53.18 squure inches,
this bearing the same ratio to 144 that the square root of 8 does to the square root of 22, No deduction is made
from the price on account of a lack of water at times; and, in fine, the power is only roughly controlled compared
with the care which is exercised in Lowell, Lawrence, and other places.

Below the dam, which has already been deseribed, at the head of the principal fall, aud extending in a zigzag line
across the stream, is u second dam, averaging perhaps 5 feet in height, and used simply for the purpose of supplying
power and storing the water for the city pumping station, which is situated on the left bank of the river just above
the fall. The dam is of stone, with 23 inches of flash-boards on top. It was originally built many yeuars ago, g
was raised in 1881 to increase the storage. At present it ponds the water up to the upper dam, which is provided
with gates, through which water is let down for the supply of the eity, and is pumped by water-power during from
seven to nine months, steam being used partly or wholly during the rest of the time. The wheel-pit is a chasm in
the natural rock, the fall is 30 feet, and the power 120 horse-power. The amount of water pumped is in dry weather

about 7,000,000 gallons

in twenty-four hours, or 14 cubic feet per gecond. 649
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The minimum flow of the Passaic river at Paterson is stated by Messrs. Croes & waell at 195 cubie g
per second, and the maximum at Passaic at 17,913 cubic feet per second. I have estimated the following mb?
from these data: ' anle

Bstimated flow and power at Paterson.

Tall | Flow por

State of flow (3ee pages 8 to 11). Dfﬁ,‘;’;ge ased. | " second, Horse-power available, gross.
Sg.miles. | Peet, | Oubic feet. § 1foot fall. | 22 foet fall. | 66 feot fall,
- MiInImum «c.eviiim o aa s avinsanans 195 22,2 488 1,466
Minimum 10w 86850 sunvcmvaannseans l 818 86 { 246 28.0 616 1,848
Maximum with st0rage .eco-.---neen. J 800 90,9 2,000 6, 000
Low season, Ary years..ccee.caivans.. 287 32.8 717 9, 150

- These figures are estimated, of course, like all the others in this report, for the natural flow of the Stream, taking
thg average for twenty-four hours. If the water is stored daring the night the power could be much inereased. The
entire fall of 22 feet from the lower level, however, is not entirely used, and some deduction must be made for the
water used by the city. Still it is difficult to understand how, if the above figures are at all correct and the millg
are using only a gross power of 2,350 horse-power, they should run short at all. It is to be regretted that wmore
réliable and detailed information regarding the flow of the stream, and the power utilized, by which thegs
discrepancies could be reconciled, is not at hand. .

The power at Paterson, as regards commercial facilities of all kinds, car not be excelled, and to it thei)rosperity
of the city is no doubt chiefly due. '

Ag the Passaic river is further descended, the last important power on the stream, situated at the head of tide
and navigation, is at Passaic. The dam, 2 miles above the town, is of stoné, stepped in front, and extends across
the stream in an arc of a circle, the chord being 450 feet and the center ordinate 7 feet. It is 14 feet high, and ivas
originally built in 1858, at a cost, i6 is said, of $250,000, but was extensively repaired in 1880. Tt is founded ona
sandstone ledge, and has never been much injured by fresbets orice. It ponds the water for about 4 miles, with an
average width of about 500 feet. The tide is felt up to within half a mile of the dam. The race is nearly 2 miles long
and 80 feet wide. The power is owned and controlled by the Dundee Water Power and Land Company, and the
following mills are supplied: The Passaie print-works, Basch & Co’s woolen-mill, Reid & Barry’s print-works,
the Rittenhouse Manufacturing Company, the New York steam-engine works (not running at present), an oil-cloth
works, Waterhouse Brothers’ woolen-mill, and the: city water-works., The fall varies with the tide from 20 to 24
feet, averaging 22 feet. Power is leased by the “mill-power”, which is defined as 8% cubic feet per second under
a fall of 22 feet during twelve hours in the day, the regular price being $700 per mill-power per annum, or about

.$33 33 per gross-horse-power, a rate nearly as high ag that at Paterson. The whole number of mill-powers leased

is at present 62, including 20 mill-powers leased to a large rubber factory now being built, As a mill-power is equal
to aboub 21 gross horse-power, the power leased is about 1,500 horse-power, that used being abont 882 horse-power.
Full eapacity has generally been secured all the time, thongh there has sometimes been a slight scarcity for a few
weeks. In very dry weather there is no waste at night, but generally there is some waste at all seasons. No
steam-power is used to supplement the water-power, but some of the mills use steam all the tiine. The city water-
works takes its water-supply, consisting of one mill-power, from the canal, pumping it by steam. The amount of
water taken by the mills is not controlled accurately, no attempt at measurement being made, and the amonnts paid
for being based on measurements made some years ago by Mr. William E. Worthen. It is thought probable that
more water is used than is paid for, but on account of there being an excess of power, no trouble has occurred.
The company does not lease water cxcept during the day-time, but most of the mills run somewhat at night, though
the company can prevent their doing so if it so choose. I have estimated the power at Passaic as follows:

Hstimated flow and power at Passaic.

: . . i
State of flow (see pagos 8 to 11). D_rﬂasé:(:xge Fall. Eggggg)(?r Horse-pog‘zgggvmluble, |
. . . |

Sq. miles. Feet. Oubie feet. 1 foot fll. 22featfall.‘

............................ 211 24.0 528
Minimum 10w 828800 ..\ veennncunn.. 95 264 80,0 660
Maximum with storage .............. b8 wo | 103 2,280
Low season, Ary years........e...... 820 86,4 800

This power, though small, is an excellent one in every respect.

° THE TRIBUTARIES OF THE PASSATO RIVER.
The first tributary we meet in ascending the stream is Saddle river, a small stream, but utilized very extensively

/ for mills of various kinds, as the table of power shows. The next tributary is the Pompton river, Which enters at

.

Two Bridges just above Little Falls. This stream is formed by the union of the Pequanmnock, Ringwood, and
650 '
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Ramapo, and is ouly about 5 miles long. Tt offers no power ut all, and it is only on its tribntaries that any is
available. The Ramapo river takes its rise in Orange and Rockland countic ¢

The ‘ : Or :8, New York, and flows in a general
southerly direction throngh Bergen county, draining about 172 square miles comprising a very broken and ropred
eountry. ‘At the headwaters of the stro: | nil

. am, near Turner’s, there is a small limestone region of ubont 8 square miles
area; the buse.rock of the rest of the water-shed is goeiss, except the eastern slope of the lower 15 miles of (he
stream, which is red sandstone.”(a) The river is fed by the following-named lakes and ponds : ( )

1. Franklin lake, New Jersey: area, 94 acres; drainage area, 1,000 acres; perhaps conneeted with (‘rovked
lake, which covers 30 or 40 acres, and The Ponds, by subterranean channels.

2. Rotten pond, New Jersey: area, 20 acres; drainage area, 1,200 acres.

4. Negro pond, New Jersey and New York: area, 100 aeres; drajnage avea, 900 acres,

4. Truxedo pond, Little Long pond, Mount Bashon pond, Island poud, Slaughter pound, Cranberry pond, and

2ound pond, all in New York, are small sheets of water, regarding which no data are at haud. ’

Of these ponds some are dammed, but it is not probable that they exercise much influence on the flow of the
river. The power used on the stream is tabulated beyond. The most important site is that at Pompton, where the
steel-works are located, the fall being 20 and 24 feet. It issaid that 250 liorse-power are utilized during six months.
At Ramapo, New York, there were formerly iron- and nail-works, using a full of 18 feet, but no mill is there now:
this is the only important unimproved power on the stresm which was brought to my notice,

The Ringwood river rises in Orange county, New York, and flows through Pussaic county, Now Jersey, draining
about 108 square miles. It is fed by the following-named lakes and ponds:

1, Mud pond, New Jersey: area, 50 acres; drainage area, 1,600 acres.

2, Tice’s pond, New Jersey: area, 40 acres; drainage arvea, 800 acres.

3. Shepherd’s pond, New Jersey: area, 90 acres; drainage area, 1,000 acres.

4. Greenwood lake, New Jersey and New York: area, about 4 square miles; drainage area, 32 square miles.
This lake is one of the feeders of the Morris canal, and is dammed to a height of 13 feet.

5. Besides Sterling pond, New York, regarding which no data are at hand, there were several large ponds ou
the Ringwood river itself, between Boardman and Winokee, mostly artificial, but the dams are said to be going
to ruin.  The power was used for blast-furnaces and forges, some of which are not now in operation. Other than the
data given in the table of utilized power I have no information regarding the power of the stream. As Greenwood
lake is not heavily drawn upon to supply the canal, it would seem probable that the flow of this stream might be
made comparatively uniform, and its water-power of considerable value,

The Pequannock river rises in Morris, Passaic, and Sussex counties, New Jersey, and forms for its entire
length the boundary between Morris and Passaie. It drains, above the mouth of the Ringwood, some 90 square
miles. The basin resembles that of the Ramapo, and the stream is fed by the following-named lukes and ponds:

1. Macopin pond, or Echo lake: area, 363 acres; drainage area, 1,700 acres; dammed, and ¢an be drawn down
4 feet; drainage area could easily be increased to 3,200 acres.

2. Hanlk’s pond: 80 acres; drains 4 sqnare miles.

3. Cedar pond: 96 acres; drains 800 acres,

4. Duck Mountain pond, Duunker pond, Canistear pond, Pine Hammock pond, Timber Brook pond, and Stickles
pond are small sheets of water, some of them partially or wholly artificial, and serving a useful purpose as reg ulators,
The stream offers considerable power, a portion only of which is utilized, The fall is rapid, the bauks are high, and
the flow is quite uniform. As few data regarding elevation are at hand, I can give no figares regarding the power
available; but as the head-waters of the stream in the swamp near Snufftown lHe at an elevation of 1,025 feet, while at
Bloomingdale the elevation of the stream is only 258 feet, the fall is evidently very large. There must also be
cousiderable power available between Bloomingdale and Little Falls. That utilized is tabulated on page 138, At
Bloomingdale the Rubber Comb and Jewelry Company uses a power of 100 horse-power all the time, and 300 horse-
power during five months, with a fall of 32 feet, and the fignres, which agree well with those given by other
manufacturers, give the average low-season flow as about 30 enbic feet per second during working hours, or about
titteen ag the natural flow of the stream.

The Rockaway river rises in the eastern corner of Sussex county, flows first in u southwesterly direction as far
as Port Oram, where it bends to the east, and flows nearly east, passing the towns of Dover and Boonton. Its
drainage basin is broken and rocky and its fall rapid, so that o large amount of power is available. The stream
is fed by u few Iszes; but they are not large enough to do very much to regulate its flow. They are as follows:

1. Split Rock pond covers 237 acres and drains 6 square miles, It isalready dammed. Its height above tide
is 815 feet,

2. Durham pond covers 65 acres, draing 1,000 acres, and is also dammed.

3. Green pond covers 560 acres and drains 2§ or 8 square miles. Its height above the sea is 1,069 feet.

4. Denmark pond covers 175 acres and drains 24 or 3 square miles.

”

a Newark Aqueduct Board., Report on Additional Water Supply, p. 16.
b dAnnual Report of the State Geologist, 15706, 51
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5. Middle Forge pond covers 70 acres.

6. Dizon’s Forge pond covers 60 or 75 acres and drains 14 or 2 square miles. v ‘

7. Shongum pond covers 125 acres and drains 2§ or 3 square miles. Some of these ponds besideg the twe
already specified are dammed and used as reservoirs. :

The power utilized on the Rockaway is tabulated beyond. A considerable amount, however, ig still nimproved
and all along the Green Pond valley there were once forges, many run by water-power, but most of them not ngy it
operation. At Dover, the Dover Iron Company has a dam 10 feet high and uses a fall of 11 feet, with 109 hopye
power during five months, and about 70 all the time by drawing down the pond; at Rockaway a fall of 11 foef
and 70 horse-power are used by a rolling-mill; and at Powerville a fall of 10 feet is used for a rolting-mill, forge,
and grist-mill, with some 125 horse-power. The principal power on the stream, however, is at Boonton, the tota) )
in a little over half a mile being about 110 feet. A stone dam at the head of the falls, 150 feet long and 12 feet high,
built in 1830, and backing the water only a few hundred feet with an average width of 25 feet, turns the water intoy
canal on the left bank, from which it was used in four falls; the first was of 25 feet, and was used by a nafl factory,
with 200 horse-power; the secoud was of 25 feef, used by a Dlast-furnace, with 200 Lorse-power; the third was ‘01
30 feet, used by a rolling-mill, with 500 horse-power; the fourth was of 30 feet, used by a nail factory and saw-mill, with
from GO to 100 horse-power. The Morris and Essex canal, which crosses the river in the pool of the dam, overcomes
a difference of level of 80 feet by an inclined plane (No. 7}, and uses from the upper eanal a fall of perhaps 45 fest
and several hundred lhorse-power to run the machinery for moving the boats, discharging the water so used
between the second and third falls. This splendid power was not utilized at the time of my visit, ouly ove steam
blast-furnace being in operation. When all the mills were ranning there was 1o waste over the dam in the summer,
except at night, and steam was used part of the time on the third fall. Full capacity was obtained during about
eight or ten months, sometimes falling as low as one-half. The drainage area above this place being about 120
square miles, and the rainfall the same as oun the Passaic (see p. 130), I should estimate the minimum flow at about
20 cnbic feet per second, and the ordinary low-season flow at about 35 cubic feet per second, corresponding, with
a fall of 25 feet, to a gross power of 57 and 100 horse-power, respectively, during twenty-four hours. "

The elevation of the top of the canal-plane at Boonton above tide is 480 feet; that of the junction of the Rockaway
and the Passaic, some 8 miles below, about 165 feet; so that the fall of the stream in this distance is 315 feet, or
at the rate of nearly 40 feet per mile. Of this fall, 110 feet occurs at Boonton, leaving say 200 feet between Boonton
and the mouth of the river. There is, no doubt, a very large amount of power available here, very little of which is
utilized. At Old Boonton there is a paper-mill, with a fall of 28 feet, the dam having been built in 1880, The
‘power used is stated at 514 horse-power, which can be obtained about seven(?) months. Below Old Boonton the
stream is more sluggish and does not afford so much power. When we consider the fact that the facilities for storage
are excellent in the valley of the Rockaway, and the large fall available, it would seem that the advantages for power
must be excellent, and that the stream is worthy of a careful examination by those seeking good powers. Of the

tributaries of the Rockaway, the most important is the Whippany, which affords power for several paper-mills,
" besides mills of other kinds.

0

THE WATER-POWER ON THE MORRIS AND ESSEX OANAL.

Before leaving the Passaic river and its tributaries, a few words must be said about the power which is utilized
from the Morris and BEssex canal, although the amount of power 5o used is small. The canal, which was completed
in August, 1831, and connects the city of Newark with the Delaware river at Phillipsburg, follows the Passaic and
Rockaway rivers, rising, by means of 12 inclined planes (with a total rise of 758 feet) and 16 lift-locks (with a total
1ift of 156 feet), to its suammit, near lake Hopatcong, 914 feet above wean tide. West of the summit it follows the
Musconeteong valley, descending by 11 planes (with a total fall of 691 feet) and 7 lift-locks (with a total fall of 69
feet) to the Delaware, where it is 154 feet above tide. The canal is fed entirely from lake Hopatcong and from
Greenwood lake. Theformer lake, which originally covered 1,500 acves, is raised 10 feet by a dam, and now covers,
when full, 2,800 acres. Its drainage area is 27 square miles, A mill at the outlet owns the right to the oviginal
water-power there, so thal not all the flow can be used for feeding the canal. As already meutioned, Greenwood lake
is raised 13 feet by & dam. There are a number of canal-dams on the rivers which it follows on either side of the
summit; none of them are used for feeders, however, but simply in order to enable the canal to cross the river, and
the company sees to it that more water is locked into {he river than ous of it. A number of mills, however, whosé
works are in some degree interfered with by the canal, receive their regular power from the canal, paying no 1_'6111?
for it. Other mills rent power {rom the canal, carrying the water around the inclined planes and discharging inte
the canal below; and finally, the machinery for hauling the boats up the inclined planes is driven by water-power
In cases where the company rents water no special quantity is guaranteed, but the mills have the righ.t to the
surplus water only ; neither is there any fixed price, and water is sometimes rented in this way for Washu.lg ffud
other purposes, instead of for power. In fact, the power available is very limited, and the interests of navigation
generally conflict with those of manufacturing. No power is used at the canal-locks. The mills nsing power are
tabulated on page 139, and it is only to be remarked that most of them can obtain their full capacity during only

about nine months of the year, and in some cases less.
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From the foregoing it is clear that the Passaje river and tributaries offer u large amount of power. The
available power, however, could be largely increased by inereasing the storage-room, which in many cases coald
best be done by raising the levels of some of the lakes with which the basin is dotted. Professor Cook gives the
following table relating to the ponds and storage:

Rescrvoirs of the Passaic river.(a)

} Depth | ! pond f Area cor- |
Name of pond. Tributary to what, [“ORtrolledl Arex at [ 2980 Iresponding| Drainage |

| atpres- | present. !‘miﬁed»‘ to pond aved,

ent. ! | if raived.
-~ A \

Feel. | Aderes. | Feel. | Aderes. | Aeres |
Franklin lake.............. Ramaporiver....... L 94 0 9 . 1,000 .
Rotten pond ..........i.aes R [ 6 2 | 4 100 | 1,200 ‘;
Negropond ..... [ S 5 100 4 125 e 1
Truxedo pond, eto B Y f
Mud pond ...... ul o 1,600 |
Tice's pond.eeeenenneeenion., 3 125 BOO |
Shepherd’s pond.......... 6 90 1, 000 :
Greenwood take............ [ PSRRI 20,480 |
Stirling pond «....eun..e.. e B O R
Macopin pond ......eoe.n. 4 5| 418 3,200
Hank's pond..cc.eevenen... Y U 8 8 5 1m0 2,500 |
Codar pondl vvvevnerereea]o.. 4 96 3| 140 800 |
' Duck Mountain pond ...... . 0 w12 128 1,600 |
Dunkerpond . --.cuvvnnen. IS P, 5 145 ’ 5 ; ] 4,200 i
Canistear pond ............ 15 | 0 5 ! 120 2,080 !
Timber Brook pond........ 5 72 3 | 160 | 800
Stickle's pond ............. 16 101 5 | w i new |

Split Rock pond .. ......... 10 W10 e, [ 4,000

Durbeam pond ... .. 4| 65 ! [} 1 16 | 1, 000
Green pond ... 0 g 3 | el 1,800

Deomark pond ...... - .- 5 17 i 90 1, B0

Middle Forge pond ........ cendlo e 3 70 10 ! 4, 000

Dixon's Forgo pond........ e oL . 14 i 5 e 1,200

Shongum pond. ............ B & R [ 165 1, 800

a In nddition to these reservoirs, there are the numerous and extensive meadows or swittnps, which
have already been referred to, and which, although evaporating largely, do something toward regnlating
the flow,
Professor Cook also gives the following table regarding some sites for artificial reservoirs which could be
created :(a)

Depth |

it . which ¢ : . i
Location. ‘Z 1“"“;}‘:,;&?_“1]% ‘;&u&:lr% | Area, i Dg’%;ﬂ.ﬂﬂ |
| z availuble.! i !
I Feet. © Aderes. | Acres,
| Mouth of Mud pond -...ee.nc.... Ringwood river ....... 10 100to195 | 5,000
‘ On the Ringwood river .. . . LU 570 1 55, 680
© Near Hewitt furnace .... . ' 10 ‘ 7510 BD } 1,300 :
Weat of Boardville ............. ... ; 10 1W00telss | 1000 |
Mouth of Stickle's pond ..... ... ! Pequannock river ... & ° sdtalgu | %, 000 ‘
Mount Pleasant.....c.cooeeenan { Rockaway river. ......, 10 { 800 8,520 |
’ Pompton Furnace .coovvennnon. | Ramape river i jaod ‘ a4, 78y |

Besides these, there are various other sites where reservoirs conld be ereated, and there seens to be little doubt
that a raintall of 12 inches, and perbaps more, could be rendered available for almost the whole basin,  The upper
part of the main Passaic valley, by reason of the flatuess of its slope,'is nnfitted for storuge, there heing, aceording
to Mr. Croes, only one available site for a reservoir, at Chatham, where a dam 14 feet high ubove the bed of the
stream would flood an area of 2,900 acres, of which 2,600 would be less than 6 feet Jeep, and nearly all of which is
good farming-land. On the Roekaway there is a site for a reservoir i3 miles below Boanton, and others above, so
that on this stream the maximum with storage conld probably be rendered available,

The only river remaining to be described on the Atlautie coast of New Jersey is the Hackensack.  This stream
tukes its rise in Rockland connty, New Yorlz, and pursues a southerly conrse, cuptying into Newark bay just above
the Pagsaic. Its fall is small and its flow variable, so that its water-power i¥ of pot much importance, It flows
for the most part through meadow-lands, and offers no natural falls of any note, so far as could be learned. The
power utilized is tabulated beyond.

a Annual Leport of the Siate (eologist, 1376, e
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Drainage areas of the coast streams of New Jersey.

Stream, Tributary to what. Locenlity. Dﬁ‘,?é‘,{‘. gei Remarks,
——
) 8q. miles.
Atlantic ocean......eviiun.n M .a2l | Above Great Egg Harhor,
Y [ S . - 190
Great Bgg Harbor .. 100 According to Professor Cook,
Little Bgg Harborriver .cvovvevinevnaeann, Greatbay. .....coovninnnn.. - - 478 Do.
Wading river............ Little Egg Harbor river ....|.... 179 140 according tg Professor Cook,
Do..ueuen.. R ¢ 1 S 144 ’
Batsto Tiver «oveeicviiiiiiioniiaiieviinn e 0 e 25 70 necording to Professor Cogl.
AtBIOR TIVOr cvvre it cenir e, PR 1 1568
Cedar Creek «ueecneveiiercnemenresreannaaa. | Atlantic ocoan..ovuoeene.on. 70 According to Professor Cook,
OIS TIVOT e nan navaenrannnnoanans savinann RN s S onens - 160
Metedeconk TIver...o.vverevoeanernnsvennns e . 24
Manasquan HVeT ....ceevevrreiieneeavennes e 60 Do.
Shrewsbury rver....ooioaeieeiereninenan. cees 20 Do.
WavesinK river coveeniiiiiecieicininnnenas caee 88 Do
Rahway Tiver 62
Raritan river P 1 1,008 1,000 according to Professor Cook,
New Brunswick 852 .
Raritan .. .oococieceeniannnan 456 '
MOMEL e veemevameenanennens 184 ,
PR I 270 280 acenrding to Professor Cook.
Olinton ..covvvecnceniennanan 109 '
High Bridge ceveaneerenaan. it .
Mouth ceeeurvainnnennns PR I ) According to Professor Coolk,
F 1 P B Do. :
53610300 0 ) N e B (N 55 Do.
Milstone Tiver «.oeveineer i cege0 e crello e eeeeeanns 190 Doa.
Lamington tiver...oeeevviiiinineaaiinne Northbranchof Raritanriver]....do ..c.....oviiiinn... 100
Passaio river 902 981 according to Messra, Croes & Howell,
908
813 ° | 855.40 according to Messrs. Croes & Howell.
790 {«50 ucg‘.ording to Professor Cook. .
""""""""" 832.75 according to Messre. Croes & Howell
Mouth of Pompton river ...| 370 .
Chatham Bridge............ jih] 10598 according to Messrs. Croes & Howell,
Miblington ....o.ooiiinnnnn. 51
Moutlheoutviiinnrnrianennn. 199
Haockensack ....ooneoaian.. 130
Mouth of Pasonck creek.... 50
.| Hackensaok river. ..........] Mouth......cocouevennenn. . 35
- Passaio river.ieneneanen. . D | O D 61

Aouth of Ramapo river....| 204
Bloomingdnlo..ovveecrrnnnan 89.04 | Aceording to Messrs, Croes & Howell,

'¢168.5 aceording to Measrs, Croos & Howell.
MOUth e 17.2 ;5148 according to Professor Cook.
Pompton FuIDROB «uunnen.n. 170
Ramapo ..covevuiiiacnann. 100
i iver. - X According to Professor Cook.
Ringwood river.....covimiioniciiiesion oo e e Mouth....oociviivaiiaanann, 108 {118?4; ncc%)rdi\lc_{ to Messrs, Croos & Howell,
Rockaway river ..........c..coeinue......] Passaicriver

................ PO R S 1 11 165 dccording to Professor Cook.
Mouth of Whippany river..| 138 :

01d Boonton 121
Boonton ...... 120 126.65 nceording to Messrs. Croes & Hovell.
Powerville............. wmaea| 118
Denville coeineeiianriennnn-. 100 According to Profeasor Cook.
Baker's FOLgo cvervemennnn 30 Do.
Mouth.oe..oviensranarsaanns 71 59 according to Professor Cook.

Wlhippany river .....-
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Table of utilized power on the coast streams of New Jersey.
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Table of utilized power on the coast streams of New Jersey—Continued,

T 03| &,
Stream. Tributary to what, State. County. Kind of mill or manufacture, | 3 E 5?
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- — [ AEE
South branch of .. -seeseeeaneeenmne.oo.| Baritan river......... New Jorsey..... o MOYIi8.ceeininanranens ‘Wheelwrighting..........., 1 Fefl,
Tributaries of ..veienrooiaiaao i o South branch Raritan.|....do Somerset ....i........| Flouring and grian .......... 4 g: L
Do..ceunn e e iebesneserassiieaann JRR [ S, Cieesiaeans JPINs [ TR Hunterdon............ Flax..coviiniill, 1 5 1l
Do.eeviiivnnnn ; §
1rou %
3 254 o
Other fributaries of o aa
07 S : o 1
Dorrmom e o o S
Do..... . Marble and atone work..... | 3 SO lg
Y U . Printing and publishing....| 1|........ "
T -do . ewaudo . Slaughtering 2 |eeunnnn 1;)
PR 1. P Tlouring and grist , 20 B o
N (S S Paper.......o.oooiiiinl. 1 38 m
do Ll Tlouring and grist ........., 8 44 54
O L Fur-dressing ............... 1 22 I
ORI BAW e 1 & 15
Atlantic ocean. ....... - Flouring and grist.......... 197 209 I}
eeeellO e e . Corringos oveenvaaniadnn 1 8 16
....(10'...... ............. . ceaodo . .. R I £ 13 120 108
PP 1« R . Flouring and grist .......... 1 9 a0
J Newarkbay .ccooovecileean@O vnniannenneansn Somorset ......o.eea)an O ciaia il Lol 1 il %
Y R I RN FRPOY ; (| S RO 1 BRW ccnrercamneemaaaanennns 1 8 %
Y Y . SRS FORPRY s | IRPRR N Tuion ceveevnnanen oo Wheelwrighting............ 1 ] %
[N Morris.ecaaeinanonns Flouring and grist.......... 2 16 216
FO & PR s SN SAW cvin i 3 87 64
AP T NP PRI 11 e ven..| Paper....... Grreearannaene 1 T 1
(S 1 UMY (7111 U Y TFlouring and grist.......... 2 A &
0 S N N R 11 TP Bagging, flax, hemp, and jute 1 21 1%
DOeeiiieiinitunan treesmmnnensnas . ceudo ool [ ceeellO ciiiiiiiiniene o Machinery. .ol 81 128+ 508
DO e e wes PR (s S, tevnes ceeallO cieeei i eiuee o Paper........ e 1 22 250
P eeerlld cuveieiiiiiaas ..l Printers’ Axtures........... 1 3 12
Y e .| Printing and publishing.... 1ee enne 2
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S T OO Thread linen . : [ it
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PR L WIPE crineimmsantonnnenian | [
Wood-twrning «eveevnnrinns ) N OO [
.| Woolen..... 3 62 430
...... Cobton ..eue- .. N IOUPPN B
Carpet and folt - 1| 18 0
___________ S omnsvaanee 8| 1t 618
.................. .\.--.| Flouring and gvist.. 6| 4 Bl
................. BRW ciieiemannmnaees - 4 7 1
....... veeellO ereieieinnnenoonl| Agricultural implements ...[ 1 6 8
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................. Edge-tools ..o ... 1 6 §
HoSiery..ovve o vnenss - 1 8 12
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Doceen.-. eemeracmraretantas e . SAW ceemrrnnvnrmen 4 e a
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Do B L TR EPTPETIY S .| Flouring and grist....vvvnr| 4] O 102
Douenean i .| Blast-furnnes .......- L 153
b 0T R 9 .| BHOAAY cnvnee v mrnrnemenenn 1 12 32
Ringwood river and tributaries....... . TLOLDING wnnonsmemnnermeeeeel 1 % ’1_3
Do... B L LT LTI TS b . . . - . . .| Blast-furnage ....casemmseenr 1 ¢ b
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THE MIDDLE ATLANTIC WATER-SHED.

Table of utilized power on the coast streams of New Jersey—Continued.

Stream. Tributary to what. State, County. Kind of mill or manufacture.
Rockawsy IIVEL coeevevnsens . Pasaaic river .........] New Jersoy .........

DO0.eumeeorss

Other tributaries of..coevesveneenna ..

... do

a From Morris and Essex canal,

1012 w P-—VOL 16
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P PPRY - I

S DN < U R
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.| Poosaio. coua. ...
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PR ;I SN B

[T 1. R

[ 1
JOREN; - DO FrOPO
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RN U e
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PO T S
JOURY T RN
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...... apssaaneasn

PR (¢ S, P
Rockland

.| Blast-furnzce ...........

! Sewing-machines
.1 Paper boxes . .oonnvennaonn
-1 Bronze-powder ......
.{ Carriageand wagonmaterials

Gen..o
- Woolen....

iae doia

.| Wood-turning .
L Woolen ... -
.| Cotton...cooenn
.| Fiouring and grist......
| Saw

- Woodltarning ...
.| Paper ...
1 Vuleanized rabber.....ooen.
.1 Flouring and grise........ .
1 Agricultuyalimplements....

g Raw ...
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Dooooieennooe O, U [ TR PR . ver
Dorereiiiiiiiciicaaa, JOU S RO ) PR IR [\ SR [P
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Do, e OO [ RPN Creeanan
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DO e e R 1 SR
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DOt . R [ TN
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L T .. Now York.eeoeevaneen
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Do R U S, PN
Do PR i 1 B .
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Do..... N [ J OO
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Rolling-mills
Bolting-will, et¢ eennn o

Blomaries and forges .......
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51
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171277 SR
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Flouring and grigt ..........

feeeeB0 L iaie i rnnees] BOBWE i !
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S LT1 SO verean] ToREBET . ovarenaiias
BOTTTES SR Carpentering
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JOY U T, Printing and publishing. ...
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Flouring and grigt ........-.
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Paper....
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Flouring and grist... .....
BaW cicvnnrerianeanasranons
Furnitare. ..
Flouring snd grist....ccoues

BRAW .vvvecvmcnvmomrnassnasns
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Table of utilized power on the coast streams of New Jersey—Continued,

Streawm. Tributary to what. State. County. Kind of mill or manufacture,
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Antictam viver, Maryland and Pennsylvania ..... eeerbiteeaa, W0 Delaware 1iver, Taws Yegarding Qans vl oo ovoeeee s veernenrieerenen. ... 03,82
Appalachiau Mountuln system, topography of......... cenna 21 Delioware river, BtV gation 00 o e e e vae e 0,01

Appamatiox viver, Virginia 397,83
Bald Eagle ereck, Pennsylvanin ..
Binghumton, New Vork, power at
Brundywine eveek, Delawure and Pennsylvania. ... ...

70,45

ceesenva. 99, 104,115

ashkill ereek, PennsyIvania...oeeo oo 109
Cunaly, nuvigation.  (See Navigation canals,)

Canisteo Tiver, New York.wouee veeeeioiiinsne v aeaa L 66, 83
Chemung viver, Now York..o..ooooiiaiii i oo, famaen sasenss...85,06, 83
Chonango river, New York. ovooniunennninenronnen e . 65, 81
Chesapeake and Olio canal, power utilized from .............. 41,42
Chesapeake bay, small tributaries of ........... aee 54-50
Chickabominy river, Virginia .eev.en.... teeensimsanevasan. retresmnanann 23,82

Christiana creek and tributaries, Delaware and Pennaylvania.........99,100,115

Clark’s Ferry, Pennaylvania, dam at .ooceeeeeoenoonoennnn... Mnemeavraa. 43
Clifton Forge, Virginia, power at........... 30
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Conhoeton 11ver, New York.e.eveirnreensionrennreneneaannnennn caneas .. 0g 83
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(€T R A OSSN 22,9
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AtPmsnic,Nqueraey................ ..... eeestranrannns ceesnrncusn 132
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At Raritan, Now Jersay ..ceoveceeennn. PR /i 3 V1
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On Juniata 1tver (table) ....n rveemsernremaaas K
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tn Potomac river (table) ....... seseneaseans F O - X 1
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L

Delaware viver, tributaries of

cevenereenranenn, . B8-113, 115-101
Drainage aveus:

OF coaxt strvams of New Jersey (tablei. . ..ovevrneeiinevnnenn. veenns 136

Of Delaware river and tributaries (talle) ........... reanns PO, 113,114

Uit James river (W ... heeesvemun s sanan P
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OF tributaries Of JMeS PIVED L oot e ccire et crnrevn e mennramanns 13
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Of tributaries of South branch of Potomas TIVET . vveresveurineeinnsns 51
E,

Estimates of Bow of sireams, sXplanation 0f.«.cveves sacecnssornrsvnssns 1
¥.

Fairmount dam st Philadelphia...... pereias Crerranrasrasssisesrasaas 162

Flow of streams, discussion of, snd tables. .. cvceereirvarnsnarsemveneanes  B-11

Foul Rift, on the Delaware FVer....o.occvv iy ssvacrereenmecansrssnsns g7

Frederickslburg, Virginia, power at............ feehacamnrrsrani Rty B
€&,

Great Appalachian valley, elevation of .oceeiaia. fe cesirenneae 4

Great By Tarbor river, New Jors0y . o.ovever vusrremcnvavnonasrsronnser 188,107

Great Elle Creek, Maryland oo i iecirenninrmunsrsnnsssoves 87
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Cewa 14,0 NT

cemersanewnsTO-T6, 86, 87
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} 8

Lackawanng viver, Pennsylvania.._. . 61, 84
Lackawaxen river, Pennsylvania..... .. 116,111
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Lehigh Coal and Navigation Company, power rented from. (table}....... i

OO || S 1 3L
PPN L ¥ S W

Lebigh river.oco......
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Tarck Huven, power on Susgnehnnmna 88 cvavaiiiiiienciieiiannuine o
Lynehburg, Vitginda, DOWET 8 oo iveruesninsnsveneraviscanosarrnassnness a2k
§58-141
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Monoeaey river, Maryland and Ponnsylvanif. . eevecernninaeneees weiiaes ) 46
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Musconeteong river, New Jerssy..... F R R LT R LT 106,116
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Wantieoke, Tounsyivania, G b cocvaaaasiaivenaaamanrmannsasnonresere 02
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Delaware and Raritan eanal ........ eamnsseinnen .95, 96,126
Tames River apd Kanawhn canal. ..covveseaaenn mrmennan 17-20,21, 22,20
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Pennsylvania eanal.ccoceoearacimmatussmiran s s 62-04
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On Appomattox river, VIPINIL -ovvaaroerioamaercnrmnaneeses [ 24
On James River and Kanawha canal....... eeveveeareneneseenoe.37220,21,22
On Juniate river, Pennaglvanit. coce coeencrirrmnmraresrnoaeneenase 74,75
On Lebigh river, Peunsylvanin .o..e.orsiommemaraoereeenparennnane 108
On Worth river, Virginis ...-.. PRI R T 29
On Port Deposit canal, Pepnsylvania and Maryland ....... ceesereres 84
On Rappabannock river, Virginia mvnmetraresnanasmanunns. BB 37-80
On Union eanal, Penusylvanio...cooaeeerean eveenersneerenansennsna 17,105
Neversink viver, Now York .c..eccevennnas t e vesmnseenyss 109,120

Wew Jersey, const streams of. oot caminsiseanas
New Jorsey, topograplty of. co.oieeeamniimvnaans

e eae ogmasvreens 121140
... 121,120

North Anpa river, Virginia ....co.ceuen nennraananvsareanaanncnornseans 3585
North hranch of Potomac Fiver.coassesirsia vanamranursneanrrseasiesaease 51, 58
Northeast ereek, Maryland . cooovivvencinans PR eveussarareennes 657
Worth river, Virgini.o . coveceeacasmenes bessanevemsestastrazasmananuns 20, 80, 33
(L8
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Octoravn creek, Pennsylvania ... e evmenenansmnnnnaes.TT, 78,88
Owegn oraelt, Now FOrK..oworimeeisamamraae st romraniossayrarmansreese 1]
)
Pamunkey river, VIrInG cooveeiieanriomesicomneimannsnnmmninesiseniane a4, 35
Passaic, ¥ew Jersey, power st ... 132
Pasgnie 1iver, NowW JOIS0Y coveavrercsscnaommarsraicnarssaces PR 129-132, 138
Passale river, Now Jorsey, reservoirs of (fable) «ovaeeenennsvrrernnnosns 180
Tagsaic viver, New Jersey, tributaries of ooveeciieiinviiiaananns .132-184, 138, 130
Patapsco viver, Maryland........ R .. 50, 56, 58

Patorson, Wow Jorsey, POWEE Bh..ueeeicrsseaemvacrraranemnsuresasssaese 180-132
Putuxent river, M:u'ylund...............................................54,55,58
Paupack creek, Pennaylvania co.oveaaaeenns aeavanravrncuomaranenanneasss 111,119

Pounsylvania conal, powor utilized from . coneeseonernmraoeciarniraein. 62-65
Pepueton viver, or Bast branch of Delaware. ... .en. wewnnbanaenooans 112,120
Prguannock Tiver, New Jursey oo oceverimmnarasacaeeaas reerenenns 188,138
Pequest river, New Jersey .-. 109, 118
Potersburg, Virginia, power ab....... 24-26
Thiladelphin, powoer on Schuylkill at ... . 102~108
Tompton river, Now Jersey --voeeovvereiininnacns Cerrenrannes cerannnane 132
Port Doposit eonal, Maryland and Pennsylvania ...... trsmam eaeavaaana. ¢
Port Jorvis, New York, power from Deloware and Hudson canal at ... a7
POLOIMAS TITET <evrcnvve s mmnananransmanrsrasnannsaasan [ caneeos eeena. 4045, 52
Potomae river, irihutaries 0f cooovcorareieemarrincae secimnnmaseaeaenaa. 45-D4
Powor on Delaware river, summary of (table) -...... emran P 98
Power on James Tiver, summary of (bable)..aeciiaiciaiiaiian P 23
Power on Juniata river, summary of (tahle) «.eevviiiiiiiiant i k]
Power on Lehigh river, summary of (3ah1e) aeeeeecoermicmienviomianans 107
Power on Potomage river, swmmary of (table) .o..... det e eram e, 44,45
Power on Schuylkill river, summary of {table)..vavvirenseicanoe. PR 104
Power on Susgushanpa viver, Smnml\ry of (table)seericunnn fernarenn arae 64
Power ntilized (tables):
On coast siroams of Now JOrsey .oovaevnenes tramesocvevenanerunsyens 187140
On Delaware river and tributaries....... veianen PR veemeneeean 1142121

On James river and tributaries ......

On Potomue river and tribuaries ... oo iericinninnerianaan i 52-54

On Rappahannock river and tributaries........ Cevaermrraannaataaens 89,40

On smaller tribuiaries of Chesapeake bay . 5B 3D

On Snaguehanna 1iver and tributaries . ooovcnersvranienanes PR 80-89

On York river...... Cedeemareraseaasensanaaaen PP eaemms v 35
660
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®.
Rainfallin vegion congiderad. ....ovioceiailLLL .. Page,
Ramapo river, New Jersey .............. """"""" e TR
Rapidan 1vor, VA - ove s eeeaeas s eemeee e seeeevenan, 1831
Rappahannoek river, Virginia ......... TrTnnreneess e

Rappuhannock river, Virgivia, old navigation works ox; [CETPRSIVORI XY
Rappohannoek river, Virginia, tributeriesof............ e 35,870
Raston v, Now Joey-... Py
Raritan river, tributavies of ....... v e anan s Y ]2;. . 2, 1"5’1
Riolimond, Virginia, power at........ . ) 127, 128, 137, 148
Ringwood rivor, New Jersey ........ PPN e, O T
Rivanna viver, Virgina ... ...... TrTTTasaereseee.e 133-138

. O VAIGIY . ooooeseeneee mresmmes e, vernenueeana 279,30
Rockaway viver, Now Jersey -.coeeeaoniinan il [ seerenses 183,13
4, '
Sehuylkill river, Peunsylvanis ..o L 2002105 1o, 11
Schuylkill #iver, tributaries of.......... PP ......105’ 117I11;1
Shenandoah river, West Vivginis and Virginia . hecann. ,43.5Ig 5
Slopo: '
Of Appomattox river (table) -...... F '
Of Delawaro river {table)......... [ N 1
0Of Frankstown branch of Juniata river ..cocoeevevviviciniiinn.,. ]
Of James rivor (table)....oovviiaacaann . PP eceerneey i
Of Juuniata river (table)........ouvninan eeamaan heenrmameneieiaan, ea L+
Of Tolgh rVeT. . cve v 108
GOf NOTEH PIVOT. cecmeerceeeinmnvramavoaannannes TP Cammarrecaeaaean, %
OF Pasgale PIVOr «ocovvnrenenraravens R [T verenes PP 199
Of Potomac river........ ertivnanere emus mmmur [PPUN PR crerane Iit
Of Ravitan 1iver. cooeevanen- [OURPR PR et nnaeareians 125
Of Raystown branch of Juniata TIVOL cervrranaciinnnaniiciiaee, b1
Of Sohuylkill river v oveenn.en. W

4
1%
5t
3]
OFf West braneh of Susquehanna river.... ®
South Avna river, Virginia ..oo....oont Cwmeannan 84,83
South fork of Potomae viver, West Virgina. .ooceancrannens o1, 5%
Bunbury, Penngylvania, dath P} PP, aheneenne PUOTOPN [iv}
T LD T DT & A R [ROTPA PR veoes..50-65,80,80
Susquehanna river, sunimary of power on (7 DL PR 3
Sasquehanna river, tributaries below Northumberland ..cvouevieniaenes 74,86
Susquohanua river, {ributaries below the Juniata..oooianeans erien o JOTE BED
Susquehanna river, tributaries of North Dbranch of ....veeiaimaninnns 05-07, K184
Susquehanna river, tributaries of West Dbranch of ........ werbrereaans 70,71, 85,88
Susquehannay river, West branch of,.eovnevrveranneas Cvmmrvammanas v U870, 84,85
Swatara river, Peunsylvania 7,88
* Pemperatura in region considered ceavrans 6§
THARL WALET-POWOL - eemeenscoreeranursnns snsmmssenasstomnnmioons ceenrnen n
Tioga viver, Naw TOTK .ocoicanrrarmanmmnsnmensracninmnsamimsrsniss . BB
Topography
UL Now JOTSEY ceevevees cmmerene eereanes L 1241
OFf Togion CORBIAOTRA Lonnrnixemasvarsmreannmsmmnrmnesanssesimnisess -0
Tronton, New JOIBOY . «ovverameoaramrarsacinnsaanosaes IRURPPPRI %
Tunkhannock creek, Pennaylvanis ... e seenzearsensesatesnsansnaniennt 5,8
w,
Utilizod power (tables):
On const streams of Now Jorgey. co--.- e LRt - 1ot
On Delaware river and {ributaries. eveavieoann .1t
On James viver and tributaries ... trawaenanan . u-H
On Potomac rivor and tributaries.cocerersrnansnass s -4
On Rappshannock river and tributaies -.......- eeneenes i
On smaller tributaries of CGhesapeake DAY «.eoveenrmrmms 53‘”’;
On Snsquobanns river and tributaries ...« Meveennmaonen veren 80-§5
On Tork viver and tribniardes ccouase anevemonnemmemormorenees
W,
3 voeess 112,120
West branch of Delaware Miver....... eeereeracanesssanasnensrat P
West branch of Susquehanns river...e..vasrmaseses IR URSURPPEE v '43
Woverton, Marylund, power &b - --.cceemzuersane PO JORTNRPES anmane ©
Willipmsport, Pennsylvanis, POWeEE b coevavaeeernrersenssre R 10
Wilmington, Delaware, POWel A cuvererayermmeramsosier” sanaas caemnee B0 a
Wycott, power ou Dolaware viver at..
I (1
Vellow Brecches cresk, Pennsylvania coece-neeane-s e
York river, Virginig....cooeieeees TSI PEIESE Ll el
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