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a manner a8 finally to contaminate the natural springs, while the
drainage of the increasing city affected the brooks and streams,
causing their once limpid particles to become loathsome to the
senses, as they carried away the offal and filth of the growing city;
and now hidden from view in underground sewers, they continue
to perform the same kindly service, even though their actual ex-
istence is forgotten by the multitudes who hourly pass over them.

Recourse was next had to wells and pumps, but although good
water was found by digging but a few feet below the surface, in
almost every part of the city, it was difficuls to multiply them suf-
ficiently to supply the rapidly increasing demand, and finally, even
these became, in many cases, unsuitable for use, from the fact of
the peculiar formation upon which the city stands. First, the
thin stratum of clay, which in many sections of the city is want-
ing, covers a deep stratum of water-bearing gravel and sand, resting
upon gneiss rock ; this water-bearing strata was reached by almost
every cesspool ; indeed so great was the difficulty, that it became
necessary to pass ordinanoes bearing specially upon their depth,
location, &c. Notwithstanding all precautions, many of the pumps
and wells were abandoned, and at the present day there is scarcely
a well in the built-up portions of the city, whose water can be used
for any purpose.

This inoreasing impurity of the water of the now flourishing and
extended city, naturally caused muoh speculation regarding a pro-
per remedy, and the subject was constantly agitated in the public
prints as well as in private eircles. As early as 1793 or 1794,
BENJAMIN FRANKLIN publicly called attention to the fact that
the ravages of contagious diseases, and particularly the yellow
fover, which had but recently visited the city, were doubtless
greatly increased by the limited and impure supply of water, and
he pointed out the necessity and practicability of procuring an
abundant supply from sources beyond the city ; his will bearing
date of June 23, 1789, contains the following olause:

¢ And having oonsidered that the covering of the ground plot
of the city with buildings and pavements, which carry off most of
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the rain, and prevent its soaking into the earth, and renewing and
purifying the springs, whence the water of the wells must gradu-
ally grow worse, and in time be unfit for use, as I find has happened
in ali old cities, I recommend, that at the end of the first hundred
years, if not done before, the corporation of the city employ a part
of the hundred thousand pounds, in bringing by pipes, the water
of the Wissahickon Creek into the town, so as to supply the in-
habitants, which I apprehend may be done without great difficulty,
the level of that creek being much above that of the city, and
may be made higher by a dam; I also recommend making the
Schuylkill completely navigable.”

And bere it may not be amiss, to consider this suggestion of
FRANKLIN'S which, although it has never been acted upon, and
carried out, is none the less worthy a place in these pages.

The great error of the city, in relation to its water-works, has
been the rejection of this simple and perfectly feasible plan, pro-
posed by the great philosopher. At that time, the land lying
adjacent to, and whose surface is drained by the Wissahiokon
creek, on both sides, could have been purchased at a very mode-
rate cost ; and thus the stream would have been forever protected
from contamination. Then the erection of the dam, as suggested
in FRANKLIN’S will, would have given an abundant supply to all
parts of the city, at a superior head to that from which it is now
derived, without the assistance of any pumping machinery; and
as the demand increased, as it hus continued to do every year,
store reservoirs could have been cunstructed along up the stream,
at a moderate expense, and to this day, au abundance of the purest
water would have been procured from this source, adequate for
all demands.

The adoption of this plan would have saved the city several
hundreds of thousands of dollars, besides the delay and difficulty
in constructing the former and present works. The Department
have had occasion, during the past summer, to make surveys of
the ground, and find that the plan was feasible ; and were it not
that the surface, drained by the oreek, is so densely inhabited, and
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water mark ; from this the water passed through a eluice to a
second basin—or rather an open canal, forty feet wide, and one
bundred and sixty feet Jong: the sides of both those basins were
inolined, paved and coped with marble; at the head of the canal,
was & sluice gate set in marble, which admitted the water into a
subterrauneous tunnel of oval form, six feet in its greatest diameter,
and three hundred feet long, cut nearly its whole distance through
golid rock, with its bottom placed level with low water, and empty-
ing into a well in which were placed the pumps of the lower
Bchuylkill engine, situated at the north-west corner of Chestnut
and Schuylkill Front streets. This shaft or well was thirty-nine
feet deep, and ten feet diameter ; in it was placed the pump, the
bottom chamber on a level with low water, by which the water
was raised into a brick tunnel six feet diameter, and three thonsand
one hundred and forty-four feet in length, which passed up Chest-
nut strect to Broad, and thence to the Centre Square engine house.
The Schuylkill engine house was sixty-six feet by fifty-four, built
in the most substantial and solid manner, and was intended to
oontain two engines and pumps, though only one was ever put
into it.

« The Centre Square engine house was an exceedingly handsome
building of marble, the lower story being in form a square of sixty
feet, twenty-five feet high, with two porticos containing committee
rooms, offices and engineer's room, and surrounding a circular
building forty feet diameter, and sixty feet high, covered by a
dome, from the centre of which was carried the chimney of the
steam engines. The engines in both the buildings were very de-
fective in every respect; the lever-beams, fly-wheel, shafts and
arms, cold water pumps and cisterns, being all made of wood. The
boilers to both engines were wooden boxes, nine feet high, nine
feet wide, and fifteen feet long ; made of five inch white-pine plank,
securely bolted through and braced on the outside. The fire box
inside of the boiler, was of wrought iron, with vertical flues of cast
iron; subsequently, a cast iron boiler was substituted. At this
time, not any wrought iron could be obtained in larger sheets than
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down High street to Front street, one of four and a.half inch bore
down Arch street to Front street, and one of four and a-half inch
down Chestnut street to Front street, from which the water was
distributed through logs of four and a-half and three inch diameter.
These works commenced supplying the City, January 27th, 1801 ;
much difficulty was experienced in raising the money for the erec-
tion of the works by loan, and the Committee was several times
obliged to get its joint or individual notes discounted, in order to
raise funds to carry on the works. The subscribers to the water
loan received a supply of water without charge, for three years
from January, 1801.”

It soon became necessary to construct a new boiler at the Centre
Square works, on account of the leakage of the first one; and
owing to similar difficulties with the one in use at the Schuylkill
works, the committee were induced to make a trial with one of
cast iron. This proved so successful, that a similar one was con-
stracted and placed in the Centre Square works. Mr. Rosevelt
must have found his contract far from profitable, having to main-
tain and repair the works for five years ; and constant charges were
made against him for work and material, remedying defects, &c.

The operations of these engines were, to a great extent, succes-
ful, notwithstanding the mechanical construction must have been
extremely rough and defective in many points; but even at the
present day, many engines are pumping water, and performing
other services, yet doing no better duty than the Rosevelt engines,
and consequently no more economical in their consumption of fuel.
The duty of the Centre Square engine was 9,000,000 pounds raised
one foot high, by the consumption of one bushel of bituminous
coal. To convey some idea of the defective construction of these
works, as well as the difficulties experienced in keeping them in
repair : in 1805, the lever beam of the Centre Square engine was
so far decayed as to requirc a new one; the wooden boilers, as
already stated, would leak, while the plates and flues of those of
cast iron would crack ; and when wrought iron could be procured,
and flues were constructed of it, the unequal expansion and con-
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traction also caused leaks ; the wooden fly-wheel shaft gave trouble,
and in 1809, one of oast iron was used ; among the repairs neces-
sary, was the forging and finishing of a piston rod, done in the
city shop, four inches in diameter, and ten feet long, which was a
mechanioal feat of so extraordinary a character as to make the
fact worthy of a notice in the annual report of the Watering Com-
mittee of 1807, in the following words :—¢The workmanship of
this piece of iron could not, in the opinion of your oommlttee,
been better executed in any country.”

One expense attending the construction of these works, not com-
monly directly paid by corporations now, was for liquor for the
workmen, which, from the annual report of the Watering Com-
mittee, amounted to nearly $3000. Owing to the amount of wood
and bituminous coal used in running these engiues, great fears
were entertained that the price would be enhanced—the former
costing $4_50 per cord, and the latter 33 cents per bushel—and
that difficulties would be experienced in procuring a sufficient sup-
ply. These considerations, together with the trouble of keeping
the engines in repair, and more particularly, the constant diffi-
culties with the boilers, as well as on account of the small amount
of water which could be stored in the tanks in the Centre Square
engine house, which was speedily used up by the citizens, when
the engines, from any cause, stopped running, induced Councils
to have another examination made. The subject was submitted
to Mr. John Davis and Mr. Frederick Graff. These gentlemen
made another careful examination of the Wissahickon and Spring
Mill creeks, and the Schuylkill, for some distance, and presented
an estimate for bringing the water of the Wissshickon creek into
the city, by means of pumping, at a cost of $359,718. Had the
plan proposed by FRANKLIN, previously mentioned, been adopted
by these gentlemen, it could have been done by a dam, at a much
less cost, and without machinery; but the simple idea of water
flowing into and supplying the city by its own gravity, seems never
to have been entertained by either the committees or engineers
appointed by Councils.
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STEAM WORKS AT FAIRMOUNT.

Councils finally determined to ereot new steam works at Fair-
mount, on the Schuylkill, upon the summit of which reserviors
should be constructed, of sufficient capacity to afford a more con-
stant supply to the city. These works were commenced in 1812,
and the following description is taken from the report of the Water-
ing Committee :—

« A substantial stone building was erected (now occupied as a
public saloon and dwellings,) at the foot of the hill at Fairmount,
in which was at first erected a Bolton and Watt steam engine, of
forty-four inch cylinder and six feet stroke, working a vertical
double acting pump of twenty inches diameter and six feet stroke,
raising the water through a sixteen inch iron main, two hundred
and thirty-nine feet long, into the reservoir, one hundred and two
feet above low water in the Schuylkill. This engine had a boiler
with a cast iron ocase, and vertical flues or heaters of wrought iron,
snd upon trial pumped 1,783,682 ale gallons in twenty-four hours,
with seven cords of wood, earrying from two and a-half to four
pounds pressure of steam. These works were commenced August
1st, 1812, and started September 7th, 1815. Before the starting
of the works, a contract was made with Oliver Evans, for one of his
high pressure engines, then just coming into notice, and one was
accordingly put up of the following dimensions :~—Steam oylinder,
twenty inches diameter and five feet stroke, with a pump twenty
inches diameter and four feet stroke. This engine was supplied
by four cylinder boilers, thirty inches diameter and twenty-four
feet long, upon which a pressure of two hundred and twenty pounds
of steam was sometimes carried. The engine, upon trial, raised
8,072,656 gallons in twenty-four hours, running twenty-four and
three-quarter revolutions per minute, and carrying one hundred
and ninety-four pounds of steam, with a consumption of thirteea
cords of wood. This engine was put to work, December 15th, 1817,
and the cost at that time to raise 2,300,000 ale gallons per twenty-
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a subsequent contract, (1824,) for the use of the whole of the
water-power, which the city appears to have previously purchased
from White & Gillingham, and had also created by the dam con-
structed entirely at their own expense. The charter of the Navi-
gation Company, it is true, granted them the right to improve the
pavigation of the Schuylkill river to its mouth, but not for the
erection of dams where the tide flows in and out; the Legislature
of no State can grant such privileges. The Falls of Schuylkill
being the head of tidal navigation, at that point a dam could have
been erected by them, had not the Legislature previously granted
this right to James Kennedy, which right was reserved to the use
of the city, at any time it might wish to purchase it, and which
they did subsequently purchase from White & Gillingham, then
the owners of the water-power, created under the charter granted
to Kennedy. This company now lay claim to the structure of the
dam, and have endeavored, during the past year, to prevent the
city from erecting additional works, to supply the greatly increased
demands for water, notwithstanding the contract of 1824, before
mentioned, in which aZl the water-power, without any reservation,
appears to have been sold to the city.

WATER-POWER WORKS.

The building of & dam at Fairmount, was an undertaking of no
ordinary character. Ariel Cooley, of Chicopee, Massachusetts,
was consulted upon its practicability, who, after a careful exami-
pation, reported favorably to the undertaking, and presented plans
and estimates for its erection. Several other persons subwmitted
plans and estimates, but that of Ariel Cooley was accepted, and a
contract entered into with him for the construction of the dam,
locks, head race, &ec., for the sum of $150,000. This contract
was carried out with integrity ; work was commenced April 19th,
1819, and water flowed over the dam, July 26th, 1821. Soon
after this, and before the work was entirely finished, Mr. Cooley’s
health failed, by reason of the close application and exposure at-
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tending his labors, and he found it necessary to return to his home,
where he soon after died. The following tribute to the memory
of Mr. Cooley, is to be found in the report of the Watering Com-
mittee of 1823 :—« This work is a monument to his memory, and
he had nearly completed it when he was taken off by disease, sup-
posed to have been contracted by his exposure to the sun and night
air, at the closing part of his work. His talents, his integrity,
and his general worth, will long be held in grateful remembrance
by the citizens of Philadelphia.”” The dam, lock, and head race,
although somewhat altered remain to this day as his only monu-
ment. The valuable services of Mr. Cooley should not be for-
gotten. Would it not be but justice, even at this late day, to
place a tablet in the rock in the park, which would preserve his
name, and those of others who assisted in the construction of these
works, of which we are so justly proud ?

DESCRIPTION OF THE WORKS.

The following description of the works is taken from the report
of the Watering Committee of 1823, immediately after their com-
pletion :—

«The river is about nine hundred feet in width; one fourth of
which, at the bottom, on the eastern side, is supposed to be rock,
oovered with about eleven feet of mud; the remainder is of rock.
The greatest depth is thirty feet at high water, and it gradually
shoals to the western shore, where the rock is left bare at low tide.
The river, whose average rise and fall is six feet, is subject to
sudden and violent freshets.

« Mr. Cooley determined, where rock was to be found, to sink
cribs, formed of logs, about fifty feet up and down stream, by
seventeen or eighteen feet wide, which were sunk and filled with
stone, and securely fastened to each other above low water, having
the up-stream side planked from the bottom to the top; and the
gpace immediately above, filled to some extent, with earth, small
stones, and other matter, to prevent leakage. In that part where
mud was found, the dam is made of quarry spalls and earth, and
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raised about fifteen feet higher than the other part of the dam,
which is an over-fall for the water ; the base of this mound is at
least one hundred and fifty feet, and its width on the top twelve
feet ; and the whole of the top, and of the up-stream side from the
water edge, is paved to the depth of three feet, with building
stone, to prevent washing by water and injury from ice. Between
the mound dam and the over-fall, there is sunk, in the rock, in
twenty-eight feet water, a stone pier, twenty-eight feet by twenty-
three feet, which supports the end of the mound, and protects it
from injury by ice or water. The contraction of the river by the
mound dam, suggested to Mr. Cooley the idea of forming the dam
in a diagonal line running up stream, and when nearly over, to run
the rest of the distance at a right angle towards the shore, so as to
join the head pier of the guard-lock, on the western side, by which
means a large over-fall was created, and the rise above the dam, in
cases of freshet, considerably abated. The whole length of the
over-fall is twelve hundred and four feet; the mound dam, two
hundred and seventy feet; the head arches, which will presently
be mentioned, one hundred and four feet, making the whole ex-
tent of the dam, including the western pier, about sixteen hundred
feet, and backing the water up the river about six miles.

¢ On the west side of the river there is ereoted a head pier and
guard-locks, whence there is a canal extending five hundred and
gixty-nine feet to two chamber locks. Oun the east side of the
river the whole of the bank was a solid rock, which it was neces-
sary to excavate to the width of one hundred and forty feet, to
form a race and a site for the mill-honses, running parallel with
the river. The length of the mill race is four bundred and nine-
teen feet, the greatest depth of the excavation sixty feet. At the
upper part of this excavation were erected the head arches, three
in number, which extend from the east end of the mound dam to
the rock of the bank, thus forming a continuation of the dam.

#On the west of the excavation are erected the mill-houses,
forming the west side of the race, which is supported on the other
side by the rock rising above it seventy or eighty feet perpendicu-

3
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larly. The south end or wall of the race, is also of solid rock ; and
the mill-houses are founded on rock; so that nothing can be con-
trived more secure in all respecta.

«The race is about uinety feet in width, and is furnished with
water through the head arches, which allow a passage of water of
sixty-eight feet in breadth, and six feet in depth, to which the
race is excavated below the over-fall of the dam, and of course
room is allowed for a continual passage of four hundred and eight
square feet of water. These arches are on the north of the race,
and the mill-buildings being on the west, the water passes from
the race to the wheels, which discharge the water into the river
below the dam. At the south end of the mill-buildings there isa
waste gate, eight feet wide, by which (the upper gates being shut,)
the water can be drawn off to the bottom of the race.

«The mill-buildings are of stone, two hundred and thirty-eight
feet long, and fifty-six feet wide. The lower seotion is divided
into twelve apartments, four of which are intended for eight double
forcing pumps. The other apartments are for the forebays leading
to the water-wheels. The pump and forebay chambers are arched
with brick, and are perfectly secure from the inclemency of the
winter. The centre part of the building is one hundred and
nioety feet by twenty-five feet, with circular doors to the pump
chambers, and a range of circular windows over the arch ways of
the wheels rooms ; on a line with the cornice of the central part is
the base course of two pavilions, with doric porticos, which termi-
pate the west front. On the east front, immediately over the
pumps and forebay rooms, is a terrace, two hundred and fifty-three
feet long, and twenty-six feet wide, paved with brick, and railed,
forming a handsome walk along the race, and leading by steps at
the end, to the top of the head arches, mound dam and pier.

¢In the ereotion of the mill-buildings, Mr. John Moore was
employed as the mason ; and to his care and skill we are much
indebted, not only for the excellence of the work in appearance,
but for its substantial properties; it being ascertained, that in the
whole extent of the foundation along the race, under a six feet
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head of water, there is no leak. Mr. Frederick Erdman, the car-
penter, also deserves particular notice, for his part of the work,
which has been most faithfully done, and to our entire satisfaction.
For the calculation of the water-power for the wheels, with much
valuable information in other matters connected with the works,
we are largely indebted to Mr. Thomas QOaks, a gentleman of
science and practical knowledge, now employed as the engineer of
the Schuylkill Navigation Company. ‘

¢« The wheels being sunk below the usual line of high water, it
might be supposed that they would be obliged to stop at that time ;
but this seldom happens, except in the spring tides, at the full
and change of the moon, which, upon the average, stops them
about sixty-four hours in a month. It is found that they are very
little affected until the back water is about sixteen inches on the
wheel. The excellence of the work in the wheels and gates, with
the whole arrangement of the mill-works does the highest credit
to Mr. Drury Bromley, whose attention has been most assiduous,
and whose skill is of the first class.

«The pamps were made by those ingenious engineers, Messrs.
Rush and Muhlenberg, according to the designs of Mr. F. Graff,
and are worked by a crank on the water-wheel, attached to a
pitman connected with the piston at the end of the slides. They
are fed under a natural head of water, from the forebay of the
water-wheel. They are double forcing pumps, and are conneocted,
each of them, to an iron main of sixteen inches diameter, which is
carried along the bottom of the race to the rock at the foot of Fair-
mount, and thence up the bank into the new reservoir. At the
end of the pipe there is a stop-cock, which is closed when needful
for any purpose. The shortest of these mains is two hundred and
eighty-four feet long, the other two are somewhat longer.”

Mr. Frederick Graff was Superintendent of these Water Works
during their construction, and continued in the same position up
to the time of his death.

Of all the persons who ever engaged upon the construction of
these works, there is probably not one now living, except Mr.
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curb height in the old city proper. There is also supplied from these
works, a reservoir, sitnate between Twenty-second street and Co-
rinthian avenue, and Poplar and Parrish streets ; it is formed of
earth embankments, lined with bricks, and will contain when full,
sixteen feet deep, 20,321,392 gallons'; making with those at Fair-
mount, a storage of 47,218,028 standard gallons; the water level
is one hundred and ten feet above city datum, one hundred and
seven feet above the lowest, and sixty-seven above the highest curb
regulation of the city proper.

This reservoir being bigher than those at Fairmount, is supplied
by means of a stand pipe, fifty feet high and four feet diameter,
erected at the latter place; the pumps being so arranged that the
water may be pumped by one or all of them, either into the reservoir
at Fairmount, or into the stand pipe, and through it to the higher
reservoir.

MAins.—From the reservoirs at Fairmount there is one distri-
buting main of thirty inches, one of twenty-two, and one of twenty
inches in diameter. From the reservoir at Corinthian avenue there
is one distributing main of thirty inches in diameter.

Pree.—In the report of the Watering Committee of 1818, after
speaking of the perishable character and want of strength of the
wooden mains, which had been used up to that time, it is interest-
ing to see with what caution they recommended the use of iron
pipe, and the difficulties seen by them, in its manufacture and in
securing the joints, &e. Information upon the subject was sought
from abroad as well as at home, and two interesting reports, with
drawings, estimates, calculations of weight, flow of water, &o., were
received by the committee, from Mr. J. Walker of London. The
plan recommended in this report, of joining the pipes, is the same
used by this and other water works generally, to the present day,
The plan of street stop then adopted, is still in general use, with
but slight variation ; also that of the fire plug or hydrant.

The committee procured small quantities of iron pipe, which were
laid down for actual experiment, and the result was so satisfactory,
that from that time, iron pipe was gradually substituted for those
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of wood, of which there was at cue time, (1828,) forty-five and
a-half miles in use.

The first pipes laid were imported from England, but they were
80on constructed in this country, and Philadelphia has always been
the centre for their manufacture. The improvement in this im-
portant article has been marked, both in the character of their con-
struction and the material used ; and a fair idea of the increased
facilities with which they are now constructed, may be drawn from
the following comparison of their prices, per foot, in 1828 and
1859

1823. 1859
80 inch pipe cost (none cast so large) - - - $5 06
22 “« « $6 25 (pone used of that size)
20 « « 5 00 - - - - 2 63
16 « o« 383% - . - . 2086
12 “ « (none used) - . - 113
10 “« « 2 40 - - - - 85
8 « I 1 66 - - - - 78
6 « o« 10 - - . 55
4 « « 64 - - - - 84
8 « « 45 - - - - 24

SBCHUYLKILL WORKS,

FORMERLY SPRING GARDEN AND NORTHERN LIBERTIES WORES.

The Districts lying north of Vine street, viz: Northern Liber-
ties, Spring Garden, and Kensington, all formerly known as North-
ern Liberties, were without a supply of water, except from wells,
pumps, and natural sources, until 1826, when a contract was
entered into with the old city authorities, for a supply from Fair-
mount works. Tho city, to compensate them for the large amount
of money expended in the erection of the works, and probably
with the design of discriminating in favor of their own district,
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fixed the price to water-takers in these distriots, fifty per cent.
higher than that charged in the old city, but allowed them six
per cent. for expenses of collecting the revenue. There is no
doubt, that, had it not been for this increased charge, arrangements
would have been made with the oity aunthorities at a much earlier
date. In addition to this charge, the distriots were obliged to
furnish their own street mains; this was done by the owners of
property fronting on the streets in which water pipes were laid.

As buildings rapidly increased upoun the higher ground north of
the city, the necessity became apparent, that a supply would have
to be procured, with a superior head to Fairmount. This con-
sideration, as well as the high price paid by water-takers, led the
districts to seek the proper legislation to enable them to construct
works of their own. This the city resisted, but the State finally
granted the request of the Districts of Spring Garden, Northern
Liberties, and Kensington, by an Act, dated April 18th, 1843,
The distriots immediately took the necessary steps to carry out the
provisions of the law, by the election of three commissioners each,
who met on the 31st of July, 1848, for the purpose of organizing.
The commissioners of Kensington refused to participate in the
erection of the works, and withdrew from the Board, which then
consisted of the following gentlemen : Alexander Cummings, Presi-
dent; George Williams, Secretary; Thomas Halloway, G. W.
Dobnert, James Landy, and Joseph Yeager.

At this time, the city was collecting a revenue of $51,783 17
for water rents, from these distriots, viz :—Northern Liberties,
$25,470 59; Spring Garden, $24,218 02, and Kensington,
$5,102 17. Northern Liberties had laid 77,784 feet of pipe, and
erected 155 fire plugs; Spring Garden, 91,298 feet of pipe, and 160
fire plugs; and Kensington, 80,221 feet of pipe, and 56 fire plugs.

The Board immediately set to work examining sites suitable for
the erection of the works, and had numerous surveys made, which
resulted in the selection of the one now occupied by the works
and reservoir. Although a reservoir of greater altitude would
have been preferable, it must be admitted, that this site was well
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chosen, and displayed considerable judgment on the part of the
Board, especially when it is considered that they were proceeding
without the services of an engineer. It is to be regretted, that so
little store is set by experience and ability in this country; for,
notwithstanding the careful and economical management of this
Board, great advantages would have been gained, now lost, had
they procured the services of an engineer experienced in erecting
water works, and a saving would have been effected, in the cost
of construction, many times greater than the salary of such an
engineer.

The estimate of the cost of works made by the commissioners,
was, forland, buildings, engines, reservoirs, mains, &ec.,$77,345 87.
Without any previously digested plans for engines, mains, or re-
servoirs, work was immediately commenced upon the latter; a
superintendent was engaged, at $1 50 per day; horses and carts,
$1 75 per day; and laborers at $5 per week ; and proposals were
issued for iron pipe, engines and pumps, bricks, &e. Work pro-
gressed in this manner until the 18th of October, when William
E. Morris was eleoted engineer, by the Board. Although Mr.
Morris, at that time, had but a limited experience in the erection
of water works, still he was a man of ability and industry, and
had the Board evinced more confidence in him, and submitted
more to his judgment, it would have been greatly to the advantage
of the works. Mr. Morris made a detailed estimate to the Board,
December 16th, in which the whole cost of the work is estimated
at $173,700, for a daily average supply of two and a-half millions
of gallons.

The corner stone of the engine house was laid with appropriate
ceremonies, July 1st, 1844, about one year after the organization
of the Board. Up to this time, no plan had been decided upon
for the engines and pumps, although a great number of plans and
estimates had been submitted. Finally, a contract was made with
Messrs. Merrick & Town, now Merrick & Son, of this city, for
two engines, now known as Nos. 1 and 2. When these engines
were completed, the commissioners objected to them, and for a long
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too limited for the increasing demand; and May 10th, 1849, a
new engine, now known as No. 8, was put in operation ; although
this engine gave the Watering Committee great satisfaction, when
first started, it is, perhaps, the least efficient pumping engine be-
longing to the department, and has required more repuirs. A
large box or chest, was placed above the engine house, and the
three mains from the engine, and two leading to the reservoirs
connected with it, in the supposition that it would obviate the
necessity of a third main; it was, however, a useless expense, and
still remains obstructing the flow of water, without answering any
good purpose. In 1851, a third main was laid, twenty inches in
diameter, leading from the box to the reservoir.

The demand for water still rapidly increased, with the constant
advances made in building improvements and populations of the
distriots supplied, and in 1854 it was determined to add a fourth
engine to theso works. Messrs. I. P. Morris & Co. were engaged
to build a Cornish pumping engine, from their own plans and speci-
fications ; this engine is perhaps the most economical in fuel of any
in the department, and has the single defect of being too light in
some of its parts, requiring the greatest care in working it.
Owing, also, to the want of sufficient capacity in the mains leading
to the reservoir, it was found almost impossible to work this engine
after it was started, in connection with any of the others then in
use. To obviate this difficulty, a stand-pipe was erected, which re-
lieved the shock upon the pump, and enabled the engine to be
worked with safety, in connection with the other engines. This
stand-pipe has but one defect, that of tapering so as to be smaller
at the top than at the bottom, so that, in seasons of severe frost,
the ice wedges fast and it becomes impossible to work this engine.
1t was also found necessary to lay an additivnal distributing main,
and one of 30 inches in diameter was laid from the reservoir to
Poplar street, and along Poplar to Nineteenth streot.

In the year 1854, this, together with all the other works here
described, in accordance with the act of Consolidation, passed into
the pobsession of the Water Department.
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the back end, thence under the boiler to the front end, where they
tarn down, and pass under the heater to the chimney. The total
amount of absorbing surface is about one thousand square feet, and
grate surface fifty square feet.

These boilers are so conneoted that they may be used to drive
any or all of the engines, and contain together about fifty-five hun.
dred feet of absorbing surface and two hundred and seventy-five
feet of grute surface.

StanD PipE—Immediately in front of the engine-house ia a
stand-pipe, one hundred and thirty-seven feet high, six feet in
diameter at the base, tapering to three feet six inches at the top,
with an octagou base of stone-work and & cornice and cap at the
top. With this all the pumps are connected. Leading from the
pumps to the reservoir, are three mains, two of eighteen, and
one of twenty inches in diameter, and three thousand two hundred
and fifty feet long each.

REeservoIrR.—This is situated at Twenty-gsixth and Master
streets. The surface of the water is one hundred and fiftcen feet
above the dam. It is formed by embankments, puddled with clay
and faced with brick, and contains 9,800,000 gallons. Initisa
division wall, coming to within four feet of the ordinary surface of
the water, which creates two basins when the water is below
its top, for purposes of cleansing or repairs. When full, the
water flows over this wier, from the one in which it is pumped,
to that from which it is supplied, thus allowing the water to deposit
its grosser impurities, before passing into the distributing main.

MainNs.~-From this reservoir, there is one distributing main of
thirty inches, ard two of sixteen inches in diameter.
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DELAWARE WORKS.

FORMERLY KENSINGTON WORKS.

When the Commissioners appointed by the Act of Legislature
to build the Schuylkill Works, met for the purpose of organizing,
the representatives of the Distriot of Kensington, as was mentioned
in a preceding page, refused to participate in the oconstruction of
the works, and withdrew from the Board. They, however, entered
into a contract subsequently for a supply of water from these works
at the same price charged to the water takers in Northern Liberties
and Spring Garden. In 1845, Kensington paid to these distriots
for water rents, the amount of $4,261 61, and in 1846, $6,008 50.

The rapid increase in population and large number of manufac-
tories erected in this district, soon made a larger supply necessary
than could be procured through the mains supplying the Northern
Liberties. December 20th, 1847, a resolution was adopted by the
Commissioners of the district to erect works of their own, by the
appointing of a committee of one from each ward of the district.
No positive action, was taken except to examine sites for the works,
until the latter part of 1848, when the president of the Board was
authorized to advertise for plans and specifications for the erection
of the works. The plan adopted by them was one presented by a
person entirely ignorant himself of the construction of water works
or pumping machinery, having never had any previous experience
in that branch. The resnlt was what might have been expected
—a largely increased cost of the work and a total failure of the
machinery as first constructed ; the machinists employed in the
construction of the engine and pumps, being also without any pre-
vious experience in work of that character. It became necessary
to alter and reconstruct much of the machinery before it could be
used to any advantage.

During the progress of the work political changes occurring, the
entire board was changed, and contracts were entered into with
other parties, also entirely unacquainted with the business, for the

Digitized by GOOg i(’,






87

EngINEs.—No. 1, is a double-acting high pressure engine, with
a cylinder 30 inches diameter, and six feet stroke, giving motion
to a double-acting horizontal pump, 18 inches diameter, and six
feet stroke. The pump piston is worked by a vertical lever beam,
18 feet long, to the upper and lower ends of which, respectively,
the piston rods of the engine and pump are attached, by suitable
connecting rods. From the upper end of the beam, a connecting
rod also extends to a crank on the end of the fly-wheel shaft. The
valves of the pump are metallic—flap or hinge valves—working on
seats placed at an angle of 45°. The pump is provided with an
air vessel, on both its receiving and discharging pipes ; that on the
latter being of unusually large dimensions. The valves of the
steam cylinder are of the single puppet variety, operated by revoly-
ing cams, fixed on a shaft that receives its motion through a pair
of bevel wheels, from the fly-wheel shaft of the engine.

No. 2, is a condensing engine, with a vertical cylinder, 42 inches
in diameter, and six feet stroke, and an overhead lever beam, sup-
ported by two columus and an entablature. One end of the beam
is connected with a crank on the end of the fly-wheel shaft, by a
connecting rod, and tho other to the piston rod of the engine, by
two short links. A prolongation of the piston rod passes through
a stuffing box in the bottom of the cylinder, and is connected by
links, to the horizontal arm of a right-angle bell-crank lever; a
rod from the vertical arm giving motion to the piston of a pump,
194 inches diameter, and six feet stroke, similar in other respects
to the pump of No. 1. The valves of the steam cylinder are double
puppet valves, cutting off at about three-fourths of the stroke.
The pumps of both Nos. 1 and 2 are on a level, several feet below
the surface of the river, from which they reccive their supply, and
are both connected to a single main, 18 inches diameter, through
which they force the water into the reservoir.

BoiLers.—The boilers belonging to engine No. 1, are cylindri-
cal, and six in number, and were originally 46 feet long, and 42
inches in diameter, but were subsequently altered, by reducing

4
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DESCRIPTION OF THE WORKS.

They are located a short distance above the Fairmount dam on
the west side of the river. The water from the river first passes
through a tunpel to a chamber in which are placed three strainers.
The flow of water through this tunnel, in which, in ordinary stages
of the river, the water is five and a half feet deep, is very slow;
less than two miles per day, should two million gallons be
pumped. This allows time for all the heavy particles to settle
to the bottom of the tunnel, which is planked and the cham-
ber paved, so that all sediment can be removed with but little
trouble; the larger and lighter particles which would float at or
near the surface are stopped by the strainers. From this the water
is conducted into the subsiding reservoir.

SussipiNng REsERVOIR.—This is one hundred and sixty-five feet
long, and seventy-five feet wide ; at ordinary stages of the river, the
water is sixteen and a-half feet deep. In this reservoir, the water
deposits most of its impurities, which, in the waters of the Schuyl-
kill and large rivers generally, are held in suspension and not
chemically combined. As the depth of water is of the greatest
importance in purifying by subsidence, it has been found that this
reservoir is of sufficient capacity to render the water comparatively
pure and limpid at almost all the conditions of the river, with no
greater amount of water pumped from it than the works are cal-
culated to supply.

Boipings.—They are all of stone, of the hard gneiss rock,
found in the vicinity of the work. The masonry of the engine
house and foundations of the engines, are all of large stone, dressed
upon both beds and faces, and are laid in hydraulic mortar to two
feet above the water line, and securely bound together with iron ;
the same character of stone work is carried up to the base of the
cylinders of the engines, forty-two feet above this line. The
buildings are of dashed rubble work. They consist of an engine
house, which is a circular building, surmounted by a dome, sup-
ported on cast iron girders, which are arranged and provided with
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day ; this, in seasons of drought is sometimes reduced to fifty mil-
lions. From the mountains to Reading, the fall of the river is
rapid, but from that point to the city, a distance of about sixty
miles, the fall is but 1874 fect.

The remarkable purity of the water of this river, as well as its
low temperature in summer, cannot be fully accounted for, although
many reasons may be adduced.

From the numerous large towns situated along its banks, and
the high state of cultivation of the country drained by the river,
as well as the use to which it is put for purposes of navigation,
being frequently dammed along its course, and forming feeders to
the different levels of the canal, one of which is twenty-two miles
in length, it would be presumed that upon arriving at the city it
would be unfit for oulinary or drinking purposes; but such is not
the case. During seasons of freshet the water is turbid, the dis-
coloration being caused by finely divided particles of clay held in
suspension, brought in principally by the Perkiomen creek, one of
its largest tributaries ; filter beds would scarcely remove them
unless they were constructed of enormous dimensions. The plan
of a subsiding reservoir, as at the 24th ward works, has been found
to work satisfactorily, and a similar one might readily be arranged
at the Schuylkill works; but little can be done in this matter at
Fairmount works, and as the inconvenience is felt for a few days
only at a time, and at long intervals, it is perbaps unnecessary.

Another reason for supposing that the water of the Schuylkill
river would be unfit for use, is the large amount of mine water
which is being constantly pumped into it from the coal mines, and
which, owing to its chemical qualities, renders the water of the river
unfit for usc, and has destroyed all the fish, above Reading. Near
that city several tributaries empty into the river, the principal of
these, the Tulpahockin and Maiden crecks, are largely impregnated
with lime, which is acted upon by the mine water, forming a pre-
cipitate, and after flowing a few miles the water is pure and limpid.
To this chemical action may be attributed in a great measure, the
remarkable purity of the water of this river. The length of Fair-
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Ordinance, May 21, 1818,

Sec. 1. Every person who, on or after the first day of Novem-
ber next, may be supplied with the Schuylkill water from a branch
connected with a private pipe, shall have a sufficient stop-cock
affixed to the said branch, as near as conveniently may be to the
private pipe aforesaid, so as to stop the supply of water through
the said branch, when requisite, and not interrupt the supply to
other persons having a right to use the pipe with which such con-
nection may be formed ; and every person who may be supplied
with water from a private pipe, having a branch or branches con-
nected therewith, as aforesaid, shall, in like manner, have a suffi-
cient stop-cock aflixed to such private pipe, above the said branch
or branches, for the purpose aforesaid ; and, in case of neglect or
refusal to have such sufficient stop-cock affixed, as aforesaid, every
person so offending shall forfeit and pay the sum of five dollars.

Sec. 2. All plumbers or other persons who may hereafter be
employed to lay branch pipes, communications with private pipes,
or private pipes having a branch or branches, as aforesaid, or to
alter or repair such branch pipes or private pipes as aforesnid, are
hereby required and enjoined to affix to such branch pipes and pri-
vate pipes, sufficient stop-cocks, with proper openings to the same,
walled up and covered as herein mentioned, under the penalty of
ten dollars for every neglect thereof.

Ordinance, December 9, 1847.
8ec. 2. That if the said water is used for any other purpose, or
through a ferule of any greater size, or by means of any other fix-
tures and attachments than are expressed in such permit aforesaid,
it shall be the duty of the Superintendent of the Water Works to
stop off the supply of water authorized to be used by such permit,
notwithstanding the water rent for the same may have been paid.

Ordinance, June 20, 1850.
Sec. 1. That from and after the passage hereof, no permit shall
issue for the introduction of the water into, or for the extension of

any pipe used for the conveyance of such water in any premises,
5
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within the City of Philadelphia, until the owner of such premises,
or his or her authorized agent, shall have given his or her consent
thereto in writing.

Ordinance, December 26, 1854,

Sec. 1. That all water rents shall be payable to the Register
of Water Rents, at his office, annually, in advance, on the second
Monday of Jaouary; and upon all water rents unpaid upon the
first day of April in any year, there shall be charged the sum of
Jfive per centum, and upon all rents uopaid on the first day of July
in any year, there shall be charged an additional sum of ten per
centum ; and if any such rent, with the said additional charges,
shall remain unpaid on the first day of September in any year, the
said Register shall notify the Chief Engineer of the Water Works
of the name of such delinquents, who shall cause the ferules of all
such delinquent water tenants to be detached from the pipe of
conduit, and suit be instituted for the recovery of such rent; and
after such ferules shall have been detached, the water shall not
again be supplied or furnished to the said premises, except upon pay-
ment of all arrears of water rent, and the sum of ¢wo dollars for ex-
peuses incurred ; and a printed notice containing the first section
hereof, shall be left upon the premises.

Sec. 2. The said Register shall cause notice to be inserted in
two or more of the daily newspapers of the city, and published in
posted handbills, of the time and place, when and where the water
rents are payable, and the penalties for delay in, and for the non-
payment thereof.

Sec. 8. The water tenants of the city shall be charged for the
water for the year 1855, at the same rate they were respectively
charged for water for the year 1854 ; but all permits issued for the
year 1855, shall be charged at the rates of the Corporation of the
Mayor, Aldermen and Citizens of Philadelphia, for the year 1854.

Ordinance, January 29, 1855.
Sec. 1. That whenever any pipes for the conveyance of water
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such property is situate, as the property fronting on the street
where sach water is taken from may, by law, be assessed for the
expense of laying the said pipe; and it shall be the duty of the
said Register to give such person or persons a receipt for the same,
and whenever the pipe shall thereafter be laid in the street, lane,
or alley fronting such property, the amount so paid, on the pro-
duction of such receipt, shall be deducted from the assessment on
the property for the expenses of laying the pipes.

Ordinance, October 18, 1858,

SEc. 2. That hereafter there shall be levied a taz, to defray the
expenses of the Water Department, to be styled a water tax, against
each and every dwelling house situate on any street, lane, alley, court,
or other place where the water pipe is laid ; and, as fast as it may be
laid along the line of any such property as aforesaid, it shall be the
duty of the Chief Engineer to assess a rate of tax of such amount
against every dwelling house as is now charged where the water is
introduced. And the Register of Water Rents is hereby authorized
and directed to collect the same at the time water rents are col-
lected by law; and in the event of any owner or owners of such
property neglecting or refusing to pay the same on or before the
thirtieth day of September in each year hereafter, the same shall
be registered against his or their property, and be collected as other
registered taxes are now collected by law: Provided, That the
vwoers of such properties cannot show that the said property ob-
tains water from other sources than the Water Department of the
City of Philadelphia.

SEc. 3. That hereafter no permit shall be issued for the con-
struction of wash paves, except such permit shall contain a proviso
that the same shall be constructed so that the water may be checked
from a stop in the street, and any person who shall construct, or
cause to be constructed, a wash pave without having a cock that
may be used from the street, shall be liable to a penalty of twenty
dollars for each and every such offence, to be recovered as suws of
like amount are now by law recoverable.
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ANNUAL REPORT,

.PRESENTED FEBRUARY 9, 1860.

’

To THE SELECT AND COMMON COUNCILS OF THE CITY OF PHILA-
DELPHIA :—

Gentlemen,—In obedieace to the ordinance regulating this de-
partment, the following report of the present condition and opera-
tion of the works during the past year, is respectfully submitted
for your consideration.

The past year has been one of unprecedented activity in this de-
partment; and, perhaps, in no former year, since the commence-
ment of the works, has so much been accomplished. The annual
revenue has been greatly increased ; the extent of service mains
laid has been greater; a much larger number of new permits for
the use of water have been issued ; a larger amount has been ex-
pended in the extension of the works; and more extensive repairs
have been made to the works, mains, pipes, and plugs.

CONDITION AND OPERATION OF THB WORKS.

The condition of the machinery of the different works appertain-
ing to this department, has beer much improved since the last
report, and it may now be considered in fair working order. The
former dilapidated condition of the machinery, the large demands
made upon the works in comparison to their capacity, and the de-
structive character of the works, rendered it difficult to bring them
up and maintain them in good order, and at the same time furnish
a full supply of water, as none of the engines or pumps can be
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It has been found necessary to make a new step for the turbine
wheel to ran upon, and to insert a new set of wooden cogs into the
bevel spur wheel belonging to it. This wheel and pump, prior to
the past summer, have required but a small amount of repairs, and
have been kept in almost constant use aince first started in 1851.
Pumps Nos. 2 and 3 have been fitted with new air-vessels. Exami-
nations are now being made, and each wheel and pump is being
placed in good repair, to meet the demand of the coming summer.

During the freshet, when the wheels were stopped for several
days, and subsequently, while they could be run only a portion of
the time, it was found necessary to procure a partial supply from
the Schuylkill steam works.

The portion of the city supplied by these works, being the first
ten wards, now have a full and abundant capacity of mains. The
1st, 2d, 3d, and 4th wards are supplied by the new main, from the
Corinthian avenue reservoir; since the laying of this main, the
increase in the demand for water from these wards, has been per-
ceptible. The 5th, 6th, 7th, 8th, 9th, and 10th wards, receive
their supply from the Fairmount reservoirs, and the difficulties
heretofore experienced by them of a want of capacity in the mains,
will be in a great measure removed, and should any further diffi-
culty arise, it will be from the want of capaeity of the works. This
may also be obviated, should councils make the necessary addi-
tional appropriations early enough to ensure the completion of
the present extensions before the summer sets in, and the demand
is increased.

The frame stop-house on the ascending mains, near the stand
pipe, having rotted entirely down, it became necessary to replace
it. This has been done with a substantial stone one, covered with
a brick arch, over which a path will lead, connecting the pavilion
at the top of the first flight of stairs, with the terrace at the stand
pipe.

There has been no scarcity of water to work the pumps, with a
single exception of five or six days, during the entire year, and
most of the time a large surplus has flowed over the dam, so that
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had the new works been completed, they could have been run,
almost without interruption, for at least ten months.

By the accelerated speed the wheels are now worked, the power
of the works are greatly increased.

By altering the arrangement of receiving and distributing the
water in the reservoirs at Fairmount, the frequent complaints of
discolored water could, in part, be remedied, though not entirely,
in the manner the works are now constructed.

During the past year, the water supplied by these works, has
been entirely satisfactory, as regards quality, and while other cities
have experienced great inconvenience from the offensive smell,
taste, &c., of the water supplied, we have had no complaints.
‘When the river commenced rising, at the time of the late freshet,
there were indications of trouble, which continued for several days,
and were watched with care, but after the freshet these entirely
disappeared.

Our great laboratory still works well, although the mine water
seems to be steadily advancing towards the city, and has already
passed Reading, when the river is low, above which point it has
destroyed all the fish ; but as the coal fields, at the head waters of
the Schuylkill are now fully developed, there will be but a trifling
increase in the mine water, and no fears need be had of its ever
reaching this city. The purity of the river is maintained at Fair.
mount, and we may still boast of being supplied with water of a
superior character to that of the majority of cities, and that with-
out any artificial process.

For a history and description of these works, see page 19.

The following table exhibits the amount of water pumped, and
oil and tallow used. There has been a marked saving in the con-
sumption of all the supplies, during the past year, as will be seen
by an examipation of the table.
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several yesrs; having been carefully stayed, it is hoped that, with
proper usage, they may last for a long time,—but they are liable to
fail at any time. The boilers are all in good repair; the two new
boilers placed in the north boiler-house, have fully realized the ex-
pectations in regard to them; they are more economical in fuel
than any of the old ones. Since their addition, a gang of boilers
can always be kept out of use, and thus all are kept cleaner, and,
together with their furnaces, in thorough repair ; a valuable con-
gideration in an economical point of view.

These works have been of great service to the city during the
past year; in addition to keeping up a constant and abundant sup-
ply of water to the district dependent upon them, they have ren-
dered valuable assistance to Fairmount works, during the continu-
ance of the freshet, and to the Delaware works, through the season
of greatest demand, and no complaints have been made of an
inadequate supply, where the mains could carry it, or of its charac-
ter. A portion of the district, lying very high, is insufficiently
supplied with mains; here the want of water has been greatly felt.
The occasional turbid state of the water would be greatly improved,
were a large subsiding reservoir constructed between the works
and the river, for which there is ample room, and it could be con-
structed at a moderate expense.

An additional pumping main is much needed, as it is almost im-
possible to work the four engines at once, as the velocity of water
through the mains leading to the reservoir is nearly double that
of the pump-pistons. There are at present two mains of eighteen
inches in diameter, and one of twenty.

These works supply the 11th, 12¢th, 13th, 14th, 15th, 16th,
and 20th wards, to 80,997 water takers. The revenue derived
from them is $174,319.

The following table exhibits the amount of water pumped, coal
consumed, and oil and tallow used. There has been a marked
saving in the consumption of all the supplies during the past year,
as will be seen by an examination of the table.

For a history and description of these works, see page 26.
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The following exhibits the cost of running these works during
the past year :—

RUNNING EXPENSES OF TWENTY-FOURTH WARD WORKS.
Wages of engineers and firemen, . . . $2500 00

Coal consumed, 796 tons, at $3 70,. 2945 20
5 per cent, for loss, . 147 26

—_— 3092 46
13 gallons of oil, at $1, . . . . . 18 00
148 1bs. of tallow, at 12 cents, . . . 17 76
Packing small stores, &e., . . . . 39 63
Repairs, . . . . . . . 2099 88

$7762 73
Interest on cost of works, (8$55,000,) . . 8300 00

$11062 73

Cost of raising water into stand pipe, per million gallons,
includiog interest on cost of works, . 811 66
not including interest on cost of works, . 29 23

Cost of raising water per million gallons one foot high,
including interest on cost of works, . 18 1-10 cts.
not including interest on cost of works, . 12 7-10 cts.
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A part of the above saving in running expenses, as exhibited
by table No. 6, is due to the increased amount of water supplied.
Notwithstanding the great reduction in the running expenses,
there is still room for greater economy. The consumption of coal,
it will be seen by reference to table No. 7, is an average of 8
pounds per horse-power per hour ; this is about the average of thir-
teen engines pumping water for the supply of London, erected
about the same date as these belonging to the department, which
consume an average of 7.7 lbs. per horse-power per hour. The
Cornish engine, at the Schuylkill Works, when in complete order,
as it now is, will run with about 3% pounds per horse-power per
hour. The Cornish engines at the 24th Ward works, would work
with equal economy, if provided with a reservoir to pump into, so
that the engines could be kept constantly ruoning at an uniform
velocity.

It is expected that the lively interest felt in the works by the
engineers and their assistants, and the system of management,
with the experience gained, will lead to still greater savings during
the present year, and the running expenses be reduced to a per-
fectly satisfactory amount.

As an instance, the saving in oil and tallow has been very great,
in proportion. The cost of these articles during the first six
months of 1858, was $3,184 03, and for the whole of 1859, but
$1,507 07.

The following table, No 7, exhibits a comparison between the
different works, in the amount of supplies used, coal, oil and tal-
low, being the whole amount bought and used during the year.
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lower fountain is played by the waste water from the upper one,
and from this the water is led through short capals, and made to
fall several times in thin sheets, until it finally reaches the river.
These fountains were first played on the 4th of July, and have
since afforded much delight to the thousands who daily throng the
grounds. During the coming season, this part of the grounds will
present an attractive appearance, as the trees and grass will be
sufficiently forward to be somewhat ornamental. The increased
amount of ground now to be kept in order (about 32 acres,) at
Fairmount, will make larger appropriations necessary for that pur-
pose.

Some difficulty has occurred from the leasings to a third party,
by another department, of a portion of the ground enclosed, and
which has for many years formed a part of Fairmount. The
ordinances regulating these departments, should be so altered as
to place all the grounds and wharves, occupied or belonging to the
several works, under the sole control, charge, and management of
this department, or such difficulties may again arise.

It is hoped that all the buildings at the other works, will be
put in thorough repair during the coming summer; also, the
wharf at the Delaware works, to which a large amount has already
been done, but to which much is still required.

DISTRIBUTION.

The large and steadily increasing demand for service mains, is a
matter of surprise. It was supposed by sowme, that from the large
amount laid in 1858, (72,124 fect) less would be required in future,
but, on the contrary, the demand has been even greater, and notwith-
standing in 1859, 98,931 feet were laid, independent of 18,013
feet, of large supply mains, there are still a number of streets, in
which coancils have ordered pipe to be laid, to be attended to.

When it is considered that scrvice mains are laid only when pe-
titioned for by the owners of piuperty along whose front it is laid,
who are assessed for the expensc of laying it, there i3, perhaps, no
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Street. Location. Size.
Incbes. Feet.
Front. From York to Cambria, 6 2810
Sepviva. “ 4 Cumberland, 6 801
Susquehanna. ¢ Sixth to Germantown road, 6 72
Moore. ¢ KEmerald to Amber, 4 837
Hope. «  York to Dauphin, 4 562
At reservoir, 4 85
Trenton avenue. ¢« Otis to Cumberland, both sides, 4 3039
Dreer. « Coral to Amber, 4 405
Lithgow. ¢« Diamond to Susquehannaavenue, 4+ 60O
Washington. ¢ Emerald to Franklin Cemetery, 6 251
Belgrade. ¢« Otis to York, 6 1081
' Relaid on Germantown road, 10 335
Y « « 4 70
« Culvert street, 4 445
Laid on Germantown road, 4 223
Lehigh. From Fraokford road to Coral, 6 73
Coral. ¢« Lehigh to Somerset, 6 785
Huntingdon. ¢ Second to Mascher, 6 601
Ella. « Amber to Emerald, 4 854
Mifflin. ¢ Master to Thompson, 6 423
Plug attachments, 4+ 236

Frankford road. ¢ Westmoreland to Harrison, 12 11723

“ ¢ 2060 feet south of Ruan to Ox-
ford road, 4 3021
Connections, 6 192
37973

FOURTH DISTRICT.
PIPES LAID IN THE THIRTEENTU, FOURTEENTH, FIFTEENTH,
TWENTIETH, AND TWENTY-FIRST WARDS.

Etreet. Location, Size.
Inches. Feet.
Twenty-second. From Callowhill to Brandywine, 6 1190
Twentieth. «  Master to Berks, 6 3229
“ « Spring Garden to Green, 10 500
Perth. ¢« Thompson to Master, 4 403
Pratt. ¢ Tweunty-third to Twenty-fourth, 4 522
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would be made much more remunerative, and enable the depart-
ment to do a large amount of work and repairs, now sent to other
shops, for want of proper tools and shop room.

The following statement exhibite the operation of the shop for
the past year :—

1859, Cr.
Dec. 31. By stops, plugs, &c., furnished to the
First District, . . . $2651 80
¢ Second District, . . . 3641 51
¢  Third District, . . . . 2482 13
¢« Fourth District, . . . 2477 53
¢« To Frankford main, . . . 1575 00
¢« Repairs for Fairmount works, . 19 49
6 «  « Schuylkill « . 305
“ ¢« « Delaware  « . 180 32
“ «  « 24th Ward « . 3 62
«  Ferules for Register’'s Office, . 849 50
313883 95
Extension to Works.
By Materials furnished the First Dis-
trict, for 16, 20 and 30 inch
mains, . . $1478 74
«  Second District, for 30
inch main, . . $2219 92
¢ Reservoir, . . 206 59
«  Mill House, . . 191 81
— 4097 06
¢« Stock on hand, . . . 3564 11
821545 12
Dr.
Jan. 1. To Stock on hand, . $2787 23
Dec. 31. ¢ Bills of materials, iron,
' brass, &ec., . . 8688 09
« Wages, . . . 5106 69
—— 16582 01

Balauce profit of shop for 1859, . 84963 11
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COMPARATIVE EXPENSE OF WATER UPON TAXABLE PRO-
PERTY, ETC.

The preceding table, No. 8, exhibits the assessed value of real
and personal property in the different wards, for 1859, and the
pumber of taxables in each ward ; the number of water tevants as-
sessed for 1860, and the amount of water rent assessed in each
ward ; the number of steam engines supplied with water from the
works, their aggregate horse-power, and amount of water rent as-
sessed upon manufacturing establishments. Most of the large en-
gines and manufactories are so located as to procure their supply
of water direct from the rivers, but where the supply for steam
engines is drawn from the oreeks, still accessible, or from wells,
it is certainly poor economy, when water so unexceptionable can
be procured from the city works, without pumps, for the small
sum charged, three dollars per horse-power per anoum, which is
more than made up by the expense of pumping, waste of fuel, and
wear of boilers. There are, bowever, portions of the city, where,
from the want of adequate mains, the supply is frequently inter-
rupted, and manufactarers are obliged to use water from other
sources.

The 438 steam engines supplied by this department, consume
abount 150,000 tons of coal per annum; were human muscle used
to perform the labor required of them, an army of nearly 50,000
able bodied men would be needed, and the extra expense of mus-
cle over coal would not be less than ten millions of doliars per an-
nam.

There is perhaps no city where water is supplied at so cheap a
rate as in this, as will be seen by examining the table. The
average water tax is but 85 cents to the hundred dollars of
taxable property, in the twenty-one wards supplied with water,
more than one-half of which is returned to the city in the profits
of the works. In 1797, the water tax of the city was equal to
about 90 cents on one hundred dollars. The amount received
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Service mains,—labor.

Amount brought forward, $145683 43
Labor laying pipe, sctting plugs, &ec., and for fit-
ting up fire plugs, stop-cocks, &e.,
Pipe First District, $2948 60
«  Second District, 3235 55
«  Third District, 2616 55
¢« TFourth District, 6583 73
¢ Fravkford, (4in.,) 652 86

-

$16037 29
Shop,
Wages, . . $5106 69
Merchandize, . 831 31
Horse and harness, 238 62
— 6176 62
Pipe plans, . . . 678 00
Assessment of new streets, . 111 00
Overpaid water rents, . . 563 18
Surveyors, for measuring pipe, 2923 73
; 26489 82
Keeping pipe, plugs, stops, and fixtures in good
order,
‘Wages paid, First Dis-
trict, . $1248 08
« Second « 2143 30
« Third <« 1904 76
« Fourth « 1771 28
——  $T067 42
Repairs to mains, at 24th Ward works, 237 49
New stop-house at Fairmount, . 382 55
Sundries, . . . . 172 71
- 7860 17
Drilling #id making new attachments, viz.,
'Wages paid in First District, . $1180 07
“ Sccond Distriet, . 1071 38
“ Third Distriet, . 1173 87
“ Fourth Distriet, . 837 47
“ Connection with 20
inch main, . 146 24
4409 03
Amount carried forward, 8184592 45
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REGISTER’S STATEMENT.

DeparTMENT FoR SUPPLYING THE CITY WiTH WATER,
REa1sTeER's OFFICE,
January 25, 1860.
H. P. M. Birkinbine, Esq.,

Chief Engineer of the Waterworks :

DEAR Sir, I have the honor of submitting to you a statement
of the receipts of this office for the year 1859.

It will be found, by a comparison with the receipts of 1858,
that there has been an increase of $90,609 61 during the past
year; this is, undoubtedly, due to the wise measures adopted by
Councils, for the re-assessment of the water rents, and levying a
water tax on houses fronting on streets where the water pipe is
laid, and also to the indefatigable exertions on the part of the
clerks and officers of the department, to execute the requirements
of the ordivance providing for the same.

During the past year, great inconvenience was suffered, both by
the public and the officers and clerks, for the want of proper ac-
commodations for the necessary transaction of the business of the
department. I trust that this will be remedied at an early day.

The amount of water rents and water tax outstanding on the
first of January, 1860, was $29,263 50; since which time,
$1,840 22 has been paid, leaving a balance of $27,423 86, most
of which consists of water tax on property fronting on streets
where the water pipe is laid. Owners of such property are re-
quired to pay this tax, or «to show that their property obtains
water from other sources than the Water Department of the City
of Philadelphia;” when this is done, the balance will be found to
be a very small amount.

Respectfully submitted,
W. J. P. WHITE, Register.
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EXTENSIONS.

In the report to Councils from this department, in October,
1858, extensions to the works were recommended, some of which
were authorized by ordinance, approved April 8th, 1859, (see Ap-
pendix to Journal of Select Council, No. 157, p. 517,) and a loan
of two hundred and twenty-one thousand dollars made, to carry
out its provisions. The following work has been done :—

Main To First DistRICT.—A thirty inch main has been laid
from the reservoir at Corinthian avenue, along Poplar street to
Ridge avenue, along Ridge avenue to Broad street, and along
Broad street to Washington avenue; a twenty inch main along
Washington avenue, from Broad to Tenth street, and a sixteen
inch main from Tenth street, along Washington avenue to Fifth
street.

The whole length of 30 inch main laid was 13,945 feet.
« “ 20 “ ¢« 1,778 «
« “ 16 @ “« 2 ’290 [

For this purpose, the sum of one hundred and thirty-seven thou-
sand five hundred dollars was appropriated. The whole expense
of these mains, with their connections, amounted to $126,098 76.

The expectations, in regard to this main, have been fully
realized. Immediate relief was felt in all that section of the city,
the supply being as constant and copious as the most favored locali-
ties. The demand for water has sensibly increased, and the reve-
nue was greatly augmented ; part of this increase is attributable to
the more perfect assessment which has been made, but much the
larger part is owing to the regular and abundant supply of water.
The increase in revenue, from the portion of the city supplied by
this main, being the first four wards, is $24,269 23 above what it
was in 1858. This is a profit already, of nearly twenty per cent.
upon the whole outlay for the main; enough to pay the interest
and absorb the debt created by it, long before the bonds issued in
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until the demand exceeds its oapacity, when a larger one will have
to be laid.

Maix to FRANKFORD.—The 12 inch main to supply the distriet
of Frankford, authorized by an ordinance of Councils, and for which
an appropriation of $23,000 was made, has been laid the entire dis-
tance from Westmoreland to Harrison streets, excepting about 60
feet, which being rock excavation, will delay the completion of
the work for a few days more.

\

PROPOSED ADDITIONAL EXTENSIONS.

The works have been so long neglected that the city has grown
far beyond their capacity, and additional extensions, it is confidently
believed, would prove remunerative to the city as soon as completed ;
not, perhaps, to the extent that the new main to the first distriot
has realizsed, but more than sufficient to pay the interest and
absorb their cost, before the bonds issued for their construction
can matare. ’

The following additional extensions the department deem imme-
diately necessary for the interest of the city. There are many por-
tions of the city in which manufactories eannot procure a sufficient
supply of water, and others where the demand upon the mains
frequently exceeds their capacity. A thirty inch main should be
laid from the Corinthian avenue reservoir, commencing on Poplar
street and running to Corinthian avenue, along Corinthian avenue
to Girard avenue, along Girard avenue to Broad street, and out
Broad street to Columbia avenue; a twenty inch main along Co-
lambia avenue from Broad to Sixth streets, along Sixth to Norris
street, and along Norris to Germantown avenue, and there con-
nect with the eighteen inch main leading from the Kensington
reservoir.

This main would give to the inhabitants of the Twentieth ward
a much better supply of water, the want of which is now greatly
felt by them, on account of the elevation of the ground, and the
fact that there is not & supply main in the ward. It will also con-
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The indirect advantages which would follow the above sugges-
tions, would be the increase of three millions of gallons per day
to the present pumping capacity of all the works. The present
pumping main of the Delaware works could be used as a distribut-
ing main, to a portion of the city now greatly in need of a better
supply of wuter; this main is thirteen thousand two hundred and
sixty feet long, and would thus prove a saving of $47,825 to the
city. The interest of the city in the above matter can be clearly
seen, and needs no further comment, but to add that there is a
necessity for doing something at once, to secure a more satisfactory,
better, and abundant supply to this district, whose interests are
too important to be overlooked.

RECAPITULATION.

Extensions in progress.

Finishing reservoir at Corinthian avenue, . . $8,500 00
New mill house at Fairmount, . . . . 20,000 00
Additional wheel, and two pumps, . . 17,500 00

Connecting new works to maingand stand plpe, . 18,000 00
$59,000 00
Proposed extensions.

Main, from Corinthian avenue Mservoir to Broad
street, Columbia avenue, and Germantown ave-

nue, and York street, . . $85,000 00
Main, from Kensington reservoir to Frankford
avenue and Lehigh avenue, . . . . 22,000 00

Reservoir for Twenty-fourth ward, . . . 50,000 00
Cornish engine and main at Schuylkill works, . 60,000 00

$276,000 00
From this amount should be deduncted the value of

the Dclaware works, which could be sold for at
least . . . . . . 50,000 00

$226,000 00
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It would probably not be advisable to commence all of the above
extensions at ouce, although they would doubtless prove remunera-
tive to the city, and their entire cost, it will be seen, would be
considerably below the net profits of the works during the past
year. The department would prefer finishing the work already
commenced, before beginning any of those proposed, except such
as you may think the immediate interests of the city positively de
mand. ‘

The project of making surveys for a supply of water to the city,
by surface drainage and store reservoirs, has been frequently brought
to your notice. Its importance is still felt, and your attention to
the subject is again respectfully urged. The appropriation of
$2000, would settle the practicability of the plan.

The main sewer, now being constructed by the city along Penn-
sylvania avenue will be so far completed in a short time as to cut
off nearly all of the sewers now emptying into Fairmount dam. It
is to be regretted that your honorable body does not deem it advisa-
ble to purchase all the property lying between Fairmount and the
Park, west of the Reading Railroad. This would prevent entirely
any drainage into the dam, south of the railroad bridge from the
east; and should the proposition urged upon your consideration, be
favorably entertained, of purchasing the land lying upon the west
bank of the dam, to be also dedicated to the purpose of a public
park, our great subsiding reservoir (the dam) would be forever pro-
tectdd, on both sides, immediately in the vicinity of the works,
from all drainage, which must necessarily flow into it if it is per-
mitted to be crowded with factories and dwellings.

The citizens and department have suffered much annoyance for
want of suitable office accommodations. It now ocoupies three dis-
tinet offices, one at Fairmount, one at 918 Cherry street, and the
Register’s office at Fifth and Chestntt streets. None of these are
suitable, and the business cannot be satisfactorily organized, or con-
ducted with that system which its magnitude demands, unless they
can be combined, in some central locality, with ample room.

While the past year has been one of unusual activity, the grati-
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Enaives, RESERVOIR AND MAINS. The experience of the de-
partment is decidedly in favor of Cornish pumping euginea. It
has now in operation one high pressure reciprocating engine, three
condensing reciprocating engines, two direct acting (Bull) Cor-
nish engines, and one balance beam Cornish engine, and we find
the difference in the comsumption of coal in pumping a given
amount of water a given height, between some of the reciprocat-
ing engines, to be as fifieen to twenty-three, and between the best
reciprocating engines and the Cornish engines, to be as twenty-
three to forty-five. It is therefore an established fact that the Cor-
nish engines, although most expensive in firat cost, are in the end
the most economical.

To pump six million gallons per day, two hundred feet high,
would require a8 pump thirty inches diameter of plunger, and twelve
feet stroke of piston ; a steam cylinder seventy-two inches diameter,
and twelve feet stroke of piston.

The main leading from the pump to the reservoir should be
thirty inches diameter, and it will require about two thousand
feet to reach convenient localities for erecting a store reservoir,
which should hold at least fifty millions of gallons.

There are several locations where reservoirs of even larger dimen-
sions can be constructed at very moderate expense, within the above
described distance, from convenient points for erecting pumping
machinery at the river. At thia reservoir a emaller pumping eun-
gine, though of similar character, should be erected to force water
into a second reservoir, about one hundred and fifty feet higher
than the first described. This engine would require to be about
éne third the capacity of the first, and the reservoir in the sanfo
proportion, and if Germantown should receive its supply from this
source, the reservoir of that company could be used by erecting a
stand pipe at the engine house.

DisTRIBUTING MAIN.—A thirty inch main should lead from the
first reservoir to a central point in the Twenty-first ward, say
Dauphin and Broad streets ; this would supply Manayunk and the
lower ends of the Twenty-first ward, the Twentieth ward, and such
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parts of the Nineteenth and Twenty-third wards as ere too elevated
for the present reservoirs.

Cosr oF WORKS.—The expenses of works as above deseribed,
viz., six millions of gallons to the first reservoir, and two millions
of gallons to the second; two engines; reservoirs to contain fifty
millions of gallons ; thirty inch pumping main; and stand pipe to
second engine, would cost about one hundred and eighty thousand
dollars, without any distributing mains, which would be about six
miles long.

It would not be safe to estimate the cost of the works at less
than five hundred thousand dollars, without service mains, the
cost of these being paid by the frontage tax levied om properties
in front of which the pipe is laid. Should you deem it advisable
to prosecute the work, more careful surveys and definite estimates
will be necessary, but the result will not vary materially from the
above estimate.

EXPENSES OF RUNNING WORKS.—To pump three millions of
gallons per day (the amount that would be required when first
starting the works,) two hundred feet high, will be for coal, oil,
repairs and attendance, say ten thousand dollars per annum. To
raise one million of gallons one hundred and fifty feet into the
gecond reservoir, would cost for coal, oil, repairs and attendance,
say three thousand dollars, add to this the interest of the cost of
the works, (five hundred thousand dollars,) thirty thousand dollars;
will make the whole annual expense fifty-three thousand dollars,
eay including superintendence and expense of collecting revenue,
fifty-five thousand dollars per annum.

REVENUE.—A¢ the first starting of works as above described,
the revenue would not be sufficient to pay the interest and expen-
ges, but this would only be the case forthe first few years, and sueh
deficiencies would be made up very soon by the increased income.
A city is benefited by an abundant supply of water, much more
in its general interest, health, safety from fire, facilities for manu-
facturing, comfort, &c., than by that of the water taxes. The
present revenue from the Tweuntieth Ward, for water rates is
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twenty-six thousand eight hundred and seventy-one dollars: it
would not be fair to include the whole of this in the estimated
income of the proposed works. Most of these rates are, however,
now reluctantly paid, on account of the inadequate supply of water
farnished, for want of sufficient head. Assume one half of this
sum as the income of the proposed works, (thirteen thousand four
hundred dollars,) from this ward.

The Germantown company would no doubt be willing to pay from
eight to ten thousand dollars per annum for a supply of water de-
livered in their reservoir. It might be to the interest of the city
to purchase these works from the company, or so much of them as
will be found of use, and supply this important portion of the city
on the same terms and regulations as other portions.. Say for pump-
ing water for Germantown, (nine thousand dollars;) the water-
rents of Manayunk and Roxborough would produce a revenue of
about ten thousand dollars, making in all a revenue of thirty-three
thousand four hundred dollars per annum, leaving an annual de-
ficiency when the works are first started of twenty-one thousand
six hundred dollars, but as the history of all the works erected by
the city has demonstrated, this deficiency would only exist for a
few years. From the Schuylkill works, formerly Spring Garden
and Northern Liberties, the revenue was in 1854, thirty-nine thou-
sand six hundred and fifty-one dollars and sixteen cents, this year
it is one hundred and forty-two thousand nine hundred and thirty-
five dollars. The income from the Delaware, (late Kensington)
works has already reached the sum of eighty-five thousand dollars
peranpum. The Twenty-fourth Ward works, although in existence
but about five years, will next year meetexpenses and pay interest,
and before the works are in operation ten years, will yield a large
profit to the city, and such no doubt would be the history of the
proposed works, should they be constructed. It shounld not be for-
gotten that the capacity of the worke will be double the capacity
of what will supply the above estimated income, and should the
future growth of this city equal its past, before bonds of thirty
years would mature, the whole interest would be paid and principal
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