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REPORT.
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Souroes of pure water, from which the Crry or IRo-
oHESTER can be abundantly supplied, are either so dis-
tant as to render the works required to convey it, by the
force of gravity, to the tops of the highest houses in the
City, quite expensive, or else so low as to involve a large
and constant expense to elevate it to the necessary height
for proper distribution. At various times IMemlock, Ho-
neoye, and Canadice lakes, and their outlets, Caledonia
Springs, Allen’s Creek, the Genesee River, and Lake On-
tario, have each been suggested as a source from which
a supply, both suitable in quality and ample in quantity,
could be drawn, for the present and future wants of your
flourishing and beautiful city.

It is proposed to show in this Report some consider-
ations and facts as to the feasibility of adopting some one
or more of these sources of supply for your present and
future wants, the urgent demand for immediate action,
and to examine the mode by which this great desidera-
tum may be best attained.

The long residence of the undersigned in your city in
past years, and professional engagements in connection with
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the State Works, have afforded us very many opportuni-
ties to become acquainted with localities in the city and
swrrounding country, and an intimate knowledge of the
character and extent of the lakes, rivers, and other water
courses that so plentifully abound in Western New York.
It is quite fortunate that this is so, otherwise it would
not have been possible for ns to have presented the re-
sults embodied in this hurried Report, within the siz weeks’
time allowed, in which to make the surveys of the sev-
eral proposed routes, and prepare the maps, plans, and
report for the consideration of the Company.

Remembering, as citizens, the lamentable deficiency,
both in the guality and guantity of water for family and
other necessary uses, we have entered upon this interest-
ing investigation, deeply sensible of the important duties
devolving upon us, and only anxious so to illustrate it as
to secure the united and vigorous action of yonr intelli-
gent citizens and energetic City Councils, in carrying out
a plan that will give your city, for all future time, an am-
ple supply of pure and wholesome water.

SOURCE OF SUPPLY.

With much truth has it been said, that *the varied
practical purposes of domestic life to which rurk waTsR i8
alone applicable, and the intimate connection of many of
these purposes with the health, life, and well-being of hu-
manity, at once attest the high importance of an abun-
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dance and ewcellence of this vital liquid, for every congre-
gation or community of human beings. The means, there-
fore, of obtaining, treating, and economizing it, are among
the most important objects of human art. The works of
the engineer must be regulated by considerations of the
available methods of securing ample water supply and
efficient drainage ; and these considerations will present
themselves with that imperative character which they de-
rive from the public will, and which cannot be counter-
vailed by any scruples of private economy, or any oppo-
sition of corporate prejudice.

«All water at our command for practical use, is more
or less impure. Thus, rain-water contains ammonia, and
sea-water a variety of salts; whilst the water from lakes
rivers, springs, and wells, contains various kinds of impur-
ities, and these impurities are dispelled only by a com-
pound process, or rather a series of processes, by which
such matters as are mechanically suspended in the water
are allowed to subside, or are arrested by filtering media,
and the chemical impurities are absorbed and withdrawn
by suitable agents.” As all the earthy, animal, and vege-
table matters with which water hecomes charged, are ex-
tracted from the soil through which or the surfaces over
which it passes, it follows that the nature of these mat-
ters depends upon the constituents of the soil which is
percolated, the amount of them will be in proportion to
the time during which the water is maintained in commu-
nication with the soil, modified, of course, by the degree in
which they may be adapted for mutual action. ¢ Thus,”
remarks Professor Silliman, ¢ the geological character of a
country will in a great -measure determine the character
of the stream flowing through it. It must be remembered
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that water is one of the most powerful solvents known to
chemists ; and that it cannot fall upon the surface of the
earth without becoming impregnated, to some extent, with
the soluble matters of the rocks and soils over which it
runs. A careful analysis of the waters of a given region
may enable an acute chemist to judge with considerable
certainty of the mineral nature of the country, from what
he finds 4n ¢t waters. In a limestone region, we look
principally for lime and magnesia in the natural waters,
and have little reason to expect the presence of many
other ingredients which are found in the various minerals
of a primitive country. The waters of a limestone region
are generally hard, or at least; not so soft ag those of a
granite region. The guality of hardness is one of great
importance to be known, and is owing usually, and I be-
lieve I may say always, to the presence of soluble salts
of lime and magnesia in the water. Soap forms an insol-
uble lime compound—lime-soap—in hard waters, which fills
the water with a white, curdy precipitate, harsh to the touch,
and a serions impediment to the use of the water for
many domestic purposes. Perhaps no single character is
of more importance to be known than that of the Agrd-
ness or the reverse of a natural water,”
Rochester being located on g high table of carbonifer-
ous, limerock formation, there are but fe 'f
those  are highly chargef’l with the mineral v:h:flll;;xgs\zvhﬁﬁ
they pass. The finding, therefore, of any considerable sup-
ply_of soft water is impossible; as those excellent springs
leil;i‘ngw ;;eiz Zon}l-]l;c(;ls in primitive mountains, cannot find
gh table of secondary rock,
The well-water now used to supply mostly the city, is
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not: only Jlard, with a few unimportant faxceptions, but
also very impure and unfit for domestic use, as will appear
from an examination of the analysis, given below, of sev-
eral wells taken from different localities in the town.

The Table also shows the amount of soli€ matter ¢n
one gallon of water, from the various sources mentioned,
from wells, lakes, and rivers, at home and abroad.

" Grs, Solid Matter.

River, . . 28.000
b 1
PARIS . . . Artesian Well, . . 9.860

Croton, . . . 6.998

; V 00

EW YORK . Manhattan Well, . . 125.0

el - { Avg. several City Wells, R 68.000
Lydius St. Well . . 10.240

0ld State House’, . . 36.000

ALBANY . . At Exchange, . . G4E8)?

: Capitol Park, . . - Gﬁ.f;l
THudson River, . . 6,820

TROY . . . Mobawlk « . . 7,880
OKLYN . Avg. Long Island Ponds, . .. 23807
Bro [ Coxg'nel' Ggoli & Nassau Streets, 38.400
“  High & Jay . 58.640

Fulton & Washington St., 46,440

do Well Walery  «  Douglas & Smith &, .. . 176.960

| Opposite Mansion House, Hicks St., 483.200

( Union St. near Columbia, . . 1L%00

Cochituate Lake, .. N 1.850

+J Well, Beacon Hill . . 50.065

BOSTON . . « ,Tvem(m(; Si,;'eet, . 26.6(](_]
“ At Longacre, . . . 56.800

].3RIDGEPOR’].‘, Ct. Pequomock River, . . . 0.992
PIIILADELPIIIA, Schuylkill — « . . 4.260
{ Well, North Fitzhugh Street, . 26.000
“ South do « . 18140
¢ North Washington, . 84.110
ROCHESTER . « 34 Ward House, Cornhill, . 41.000
“ Tast Avenue, ncar Gibbs St. 32,160
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As early as 1838, the then Mayor of Rochester urged
upon the Common Council the necessity of supplying the

city with pure water, and recommended the pumping of it

from the river into reservoirs, and filtering it before distri-
bution to the inhabitants. ‘

He also, in his report, alludes to the supply from wells,
and says, “ How much of the sickness and disease of our
city arises from its filth, and impurity of its water, it is
impossible to tell; but when we reflect that within its
narrow compass near 20,000 individuals: are inclosed, and
that their only water is that which they draw from the
common level beneath their feet, we are at once inclined

to believe that very much of our disease has its cause -

here. An abundance of good water promotes health, not
only by its domestic use, but by contributing to the gen-
eral cleanliness of the city, by purifying. the atmosphere,
cleansing the streets, yards, and sewers, and washing off
and conveying to the river and lake the dirt and filth
necessarily attending a crowded population.”

If this was a true picture fifteen years ago, how much
more truthful now, with a population doudle in numbers,
and your sources of supply necessarily much more impure,
as well-water must degenerate as the inhabitants become
more dense, and the impurities are collected on or under
the surface, and unavoidably penetrate into these wells,
and gradually drain and drip to the bottom. This is the
case in every rapidly-growing city, as is evidenced by
every-day observation, and the experience of all the large
towns in this country and Europe. The table already gi-
ven shows this very conclusively, and the opinion of many
eminent physicians confirms it.

Some twenty years ago, several of the most able and
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sicians of DBoston were called upon for

cperienced Ph
e s o4 ious effects the use of the

their opinions relative to the injur use e
well-water of that city had upon the health of its mhabltd
ants; and, as their conclusions were quite unanimnous, an
’ . . 3 .
aroused the citizens to the necessity of supplying themselves

with Detter water, a few extracts from their able Report

may not be inappropriate here.

«T can state as a result to be relied

. Warren says i
Dr. Warren says, ity wells, 18

that the water commonly used from our ¢
maintain disorders of the stomach
d that there are cases of these af-
e 1is col-

on,
apt to produce and to
and digestive organs, an )
1
foctions which cannot be removed so long as 1ts us

tinued.”

«Tn several cases of obstinate and long-standing a‘ﬁ'ec-
tions of the stomach and bowels, I have directed the Eat]xlenvt:
to use sgft water, instead of hard well-water, ar‘x h 301'-
been satisfied that the change has produced a very 1a

able effect.’—Dr. Hayward.
« T believe the water from the wells is in a great lIlegrete
8 to
nnwholesome, predisposing some to caleulous and ot e1sThe
bilious disorders. ~The rain-water is not fit f01. use.d -
i it the roofs thicken it, an e
soot and other impurities on roofs
leaves dye it in such a way that it will hardly do to Wajsl(;
with. T have been & resident in Boston more than a thir

i ipled during that
y the population has triple
of & o o deteriorated within that

y h
The water has very muc ‘
soft, and affording much water, at

treet, has become hard, and
The public well in Scott’s
oduced excellent water, is

time.
time. A spring very
the upper part of 01d Temple s
the water much diminished.

Cowrt, that thirty years ago pr
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unfit for use. The same may be said of other public wells.”
—Dr. Shurtleff. '

- %I am not possessed of any proof that the inhabitants
have actually sickéned from bad water; still it i8 my firm
belief, that the supply of water is deficient both in quality
and quantity. Iet. the people have a full snpply, as pure
ag furnished by the mountain stream—provided such water
can be found and conveyed to the city, within its convenient
menns—with the addition of pure air; and all is done that
men can do, to prevent epidemic discase. Putting aside
human lifs and human comfort, one sweeping epidemic may
injure the preperty of the city to a greater amount than the
entire cost of an aqueduct to supply the city with pure wa-
ter.'—-Dr. Shattuck.

Having seen what the present sources of supply are, we
turn our attemtion to those for the Jfutwre, and find "the
guality of the waters proposed to bo according to the fol-
lowing careful analysis made from speeimens sclectod this
month from the localities named :— '

SOLID CONTINIS IN ONE GALLON OF waATER,

No. 1. From foot of Hemlock Lake,

&« g o« t I’IO])GO}'Q H3 _ . .. '. 1‘;:33 g"’:‘;"""
“ 8. “ Lake Outario (the day after a severo stovm,) ‘
) . 1000 f‘ee:.: fw.Jm shore, and west of piers, 4448 ¢
4. Lake Ontario, in frent of piers en the same
R day as above, and half a mila out in lake, 10, %
5 oneoye Outlet, I mile south of loneoye
) . Falls, R . 5 4555 @
‘ ;‘ : goneoye Qutlet 8t West Rush (with lime), 6150«
- Genesae River, at Wolcott’s Dam, P 8 I F TN

1

From the above ik apl:aears that No. 1, i8 very pure and
the water is soft, as also that of No. 2 and No. 5,

The day immediately following a severe storm and rain
was taken, as the most suitable, to procure thé water from
Lake Ontario, as it would be at that period the most affected
by the Genesce River. This river does not at once mingle
with the lake waters, bul flows directly out from the piers,
or, according to the direction of the wind, oither te the east-
ward or westward, while the prevailing direction of the
current is to the east. .

During a sterm, and for one or more days after it, the
waters of this lake, fer the distance of half a mile from
the shore, are quite turbid, but soon. beceme transparent
and puve. This or similar water is used or is contemplated
for e, at Detroit, Cleveland, Buffalo, ®swego, and Mon-
freal, and in each instance by artificial clevation. From
this source, an abundant supply of pure and wholesome
water would be undoubted for all time. 1

No. 6, from the Honeoye Outlet at West Rush, con-
taine nearly one-third moxre solid contents than that from
the same outlet several miles farther up the stream (near
Smithtown), and is, .in addition, strongly impregnated with
Time, having passed ovor lime rock in its descent from the
Ioneoye Falls, and also taken in the streams of the inter-
mediate country, which are not only mueh Acrder than
those of the Ilemleck and IMoneoye lakes, but also more
impregnated with the wash of tho several villages border-
ing the outlet below the Falls, and the neighboring coun-

try, and are, consequently, more liable to jmpurities from
raing and floods than the waters neaver the fountain head
or lake reservoirs.
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The last number (seven), from the Genesee River-at the
dam near Mount Hope, is of course the most objectionable in
its quality, especially on account of its being strongly impreg-
nated with lime, by its own natural flow over a limestone
formation for some distance, and by the tributary streams in
the vicinity of the city. At seasons of floods much sediment
is contained in its waters, which renders it unfit for domestic
use, without allowing it to settle in a large receiving reservoir,
and then filtering it thoroughly before distribution. By a
Judicious arrangement of these reservoirs, and proper care in
their management, its impurities could be arrested, and the-
water rendered fit for service, as is done at Philadelphia, and
other cities where the supply is obtained from rivers.

The cluster of small lakes known as the Hemlock, Iloneoye,
and the Canadice Lakes, are situated in the counties of Onta-
rie and Livingston, from twenty-six to twenty-eight miles from
Rochester, and discharge their waters into the Genesee River
(through Iloneoye Creek), about fifteen miles south of that
city.

From surveys and examinations made of these lakes by
the undersigned in 1848, for the State of New York, it was
ascertained that they cover an area of 8,846 acres, and receive
the drainage of 67,673 acres, as follows :

Hemlock Lake, aren 1,666 acres; drains 24,513 acres.
Honeoye « « 1430 « “ 88,430 «
Canadice “ « 550 « “ 930 «

The estimated quantity of water that annually falls into these
lakes, assumed as twelve inches, or one-third the averaged
quantity of rain for a series of years in this State, as reported
Ly the Regents of the University, is as follows :
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Ilemlock Lake, 1,087,786,280 cubie feet.
Honeoye 1,456,210,800 ¢ ¢
Canadice “ 423,838,800  “

Total 2,947,835,880

It is unnecessary to pursue this investigation further to
show the vast quantity of water in store in these lakes, from
which to draw a full supply for the city; we will, therefore,
pass on to inquire into the quality of the water, and the means
Dbest adapted to furnish the required quantity by the force of
gravity alone, at such an clevation as to reach the tops of the

most elevated buildings in Rochester.

.

HEMLOCK LAEKE

d has an average breadth

Is six and one-fourth miles long, an A
The shores are bold,

of one hundred and twenty-six rods.
giving generally about eight feet of water at four ro’ds out,
and the hills on either side of it rise from the water’s edge
by steep acclivities, and attain an elevation of over two hun-
dred feet. A swamp occupies the valley at the head of the
lake, containing an area of ‘nearly one hundred. acres. .Im-
mediately south of this small swamp the valley rises rapidly.
ot and along the sides of the lake
indicate sand, gravel, and clay. At the foot there is a
sand beach extending about twenty rods, ’.l‘he. level of the
water is usually 354 feet above the Erie canal, in Rochester.

w

The soundings at the fo

CANADICE LAKE,

»

mlock and Honeoye lakes, re-

H idway between He
Sitnated midway and is the

- ceives the drainage of a much more limited area,
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srrllallest of the three, being only about three miles in length
with an average breadth of eighty-eight rods.” The inlet i;
sma}l, the lake being copiously fed by springs; and the hills
on its sides are steep and high. It is also the most elevated
bem.g not less than one hundred feet above Hemlock ané
considerably higher than the Honeoye lake. A swal;p of
about one hundred acres in extent lies at the head of the

lake, the surf: s 3 )
with it urface of which is generally about on a level

HONEOYE LAKE.

This lake is over four miles long, and averages about two
hundred rods wide. It is by far the most shallow of the two—
the greatest depth of water not over thirty feet. The hills on
either side are less abrupt than those bordering the Hemlock
and Canadice fakes. The inlet is small, and flows through a
swamp of seven hundred acres, which occupies the valley at
the head of the lake, nearly on a level with the water. i‘l;e
earth generally along the shores is sand, gravel, and blue
clay, the last is found in the bed of the lake. Its l,evel abo
the canal in Rochester is 259 feet. b
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PLANS AND COST OF SUPPLY.

Trox the foregoing it appears that a bountiful sup-
ply of pure and, wholesome water is within your reach,
from several sources, if the necessary cost to convey it to
suitable reservoirs and distribute it, is not beyond a pru-
dent expenditure, having reference to the present size and
future growth of your city.

This brings us naturally to inquire what quantity of
water is ])1'6bably demanded for your present population ;
and what additional amount will it be pradent to estimate
and provide for, within a reasonable future? '

The experience of the principal cities of the United
States furnishes considerable data for an approximate
estimate of the guantity”of supply required at present; and
this has been assumed at 40 gallons per day to each water
taker, the probable pumber at present being 95,000, in-
creaging to 50,000 twelve years hence. Under this assump-
tion the estimates for the several plans have been based
on a present supply of 1,000,000 gallons, providing for an
extension to 2,000,000 gallons. The estimates for the sev-
eral plans presented are limited to the last amount, with
the exception of the plan of supply from the outlet south
of Honeoye Falls, which is delivered by the force of grav-
ity, and has gufficient head and quantity to allow an in-
crease to 2,500,000 gallons without material increase of
cost except for distribution.

By reference to the accompanying maps it will be seen
that five several lines have been surveyed aud estimated

“upon : two from Lake Ontario, one from the Genesee River,

one from Honeoye outlet, at West Rush, and one from the
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outlet sonth of Homeoye Falls. These, with the exceptidn
of the last, involve the use of pnmping machinery; the
clevation of the city above the lake, and the elevation
of the distributing reservoir above the general level of the
city, precluding any supply by gravity, except from this
source, as will be further seen by reférence to the follow-
ing table of elevations :— -

Cl

Distnues  Above Ahave
m  Ouvtario, Trio Canal,
LOCALITIES, .  Rochester,
Milos, Faat, Feot,
Lower Falls, P e . 2 98,00
Hend of Buelt avenue, ta . ' ‘ ) 208.00
Lake View, C e e e .2 oMoob
Eiie Canal in Rochester, ' . . i 260.00
Highest street in ¥ i oAy W o4 W 260.00 .
Summit, Spring street, i T P i % 18,00
®  Washington streel. R R ' 20.00
“  Sophia L ' . oom = 18,00
% St Panl L 3 & bl 24.00
¥ Courb . T 26.00
% Gibbs and Main, g e w 80.00
@ East avenue, . f . 5 . 28.00
Most of Fourth and Sixth Wards, i ¥i o oW 25,00
Thir@ Word, . 8 A 7 : " ' . 0 te 20
Seventh ¢ . . g ' " ¥ O . 6to 20
Bighth % . L . . L oL, 10 to 80
Second and parts of Firvat and Ninth Wards, . Below
Garesee River Rapids, ¥ % "SI « 19 0.00
Allen's Creok, Scottaville, i i 3 . 12 22.50
Conesus @utlet, Avon, ¥ " i F . 21 40.00
Honeoye Falls, 3 4 . E " . 16 ) 145.00
"« Qutlet, Smithtown, . o ow 17 104.00
“ Take, % % W RS W o 98 250.00
Hemlock Lake, . . . . ., |, g 864.00
Wadsworth I:lI, . % . : F i 2 50.00
Ridge west of dount Hope, , -, ., . , g 60.00
“ eshof W & ® e G 2 100,00
Hill in enst parb of Henviotta, A N 195,00
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The system of supply from the sources above named,
have been arranged as follows: .

No. 1.—-DIRECT LINE FROM LAXE ONTARIO.

This plan contemplates taking the water from Lake On-
tario, west of the piers of the Genesee River, where a steam
engine will be located, forcing the water to a second en-
gine, situated midway to the Distributing Reservoir, the
entire lift bolng 860 feet, and the distance 8 miles.

The agsregate cost of this supply for the present, for
machinery, distribution, &c., will be—

Using Ball’s pipe, - . $584,560 00
*“  Chst-iron pipe, v+« . . . 881,960°00
Capital equivalens$ to annual expense, I 155,133 00

Agpregate cost for 8,000,000 gallons’ supply :

Usirig Ball’s Pipe, - . .. . . 857,380 00
Using Tron pipe, «+ .+« .+ . . 788160 00
Capital equivalent to annoal expanses, % 811,7%0 00

No. 2.—~0ARTHAGE FALLS.

This plan contemplates taking the water from Lake Ontario,
and leading it by a supply main to a well at Carthage Falls,
whence it will be forced by a water-pressure engine to a tower
from which & main will belaid to the distributing reservoir;
the length of the supply main being 6§ miles, and that to the
reservoir from the tower 4 failes.

9

&
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Aggregato cost for present. supply i—

Machinery, Disizibution, &o. . vo- . $082,780 00 This plan contemplates taking the water of the Honeoye
Lhssetya) ek ’ g ? B Outlet, from ‘the Mill Pond at West Rush, and conducting
Capital equivalont to annusl expense, " ¢ » 73,000 00 . . X
: it by an open canal along the banks of the ontlet and the
A ta oostl fr 2.800.0 06 1 ) l Gensesee River to Wolcott’s Dam, & distance of thirteen and
egate cost for allons su i . - ' i
BEreg e gale PRy . one-half miles, whence it will be elevated by steam or water
Mechinery, Distribution, &e. - : f $660,480 00 power to the distributing reservoir, as per plan No. 3.
Using iron pipo, . . . . 761,380 00 ;2 '
Capital cquivalent o annunl expense, . . § 74,000 00 Aggregate cost for- present sapply i~ .
' Canel, Machinery, &o, Steam Power, . . . $378,980 00
- = Water * . & . . 393780 00
No. 3.---GENESEE RIVER. 5 “
: ' I Using Iron Pipe, Bteam “ T 460,880 00
This plan cdutemplates taking the water of the Genesee "R ::“"“ = ¥ o 4’;?‘:?2 gg
i L & P . , 16
River ot Wolcott’s Dam, and forcing it by steam or water Cezitaly : s 06 016 00
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No. 4.—RONEOYE OUILET; WEST RUSH.

“ . Water

power to the distributing reservoir, distant one mile, the lift

being 100 feet, and the.available fall 6% feet. Aggregate cost for 2,000,008 gallons supply :—

: r pr 1 - Canal, Machinery, &c, Steom Power, . . .  $444,680 00
Aggregate cost fer present supply:— CR i S B
Machinexy, dec., steam power, . . . $248,080 90 Usiui Irah Pipe, . : I . z:ﬁ'gig.gg
Maclinery, &e., water potver, 1 . . 263,780 00 # ? Water S = = T .
Using i i 3 Capital, Steam S ach o 181,208 00
sing iren pipe, steam powery , " . 820,880 00 ' T 91,260. 00
o om “« water pewor, . 5 . 240,680 00 “ .Wahex- . . . . ,260.
Capital, stcam powen v . ' 85,166 00
_e water ¥ . ! e . 66,918 00
. No. §.—IIONEOYE OUTLET, SOGTH OF HONEOYE FALLS.
Aggregate cost for 3,000,000 gallons supply :— . _ - '
T By this plan, the water of this Outlet iz taken at Smith.
aclinery, ., Bteam powar, & . . t 1 7
“ - fm‘m $::;’:§g gg town, & point much nearer its sources and of much greater
Y . . H £
Using jron pipe, steam % > . 425:580 - elevation than-any other plan, being 200 ft. above the Erie
" waler . , 444,380 90 Oanal at Rochester. The water is much purer in quality
Qi sboan. 3 = R . 181,208 00 than at any lower point, as will be seen DLy the analyses
N water  ® 5 . 91,250 0G made.




20

It is proposed to construct an Open Canal for a distance
of 8 miles, the intervening distance of 73 miles, to the
Receiving and Distributing Reservoirs, being of pipe.. Pro-
vision is also made for a Receiving or Storing Reservoir,
not common to any other plan, in which the surplus waters
of -the Outlet may be collected, so as to be available in the
dry seasons, without injuring the supply of the mills on
the Outlet. This Reservoir can be conveniently built in the
town of Henrietta, four miles from the Distributing Reservoir,
and will have a capacity equivalent to a supply of four
months.

»

Aggregate cost for pl-esént supply of 1,000,000 gallons ;:—

S;Tml, Ilzlpeal,) .Reservmrs, Distribution, &, .. $415,945 00
n Pi . . . B . '
sing Iron Pipe, <« . 402,845 00

Aggregate cost for 2,000,000 gallons supply —

Canal, Pipes, Reservoirs, &
h Gy o,
Using Iron Pipe, . $4§:‘::: ((J)(‘:
. . . . - 594,

This Plan of suppl

' PpPly we recommend t i

without hesitation, ’ T oion
.In addi‘tion to the superior qualiti.y of the water, it is

fwaﬁable without the intervention of forcing machinery and

;:: :.m.nia] expefnse, while its supply may be increased, without
erial cost, far beyond i

ater 3 yond the maximum of the present egt;-
Iiy an additional cost of $86,000 for Ball & Co.%s pipe

o i i '

r of $51,000 for cast-iron pipe, to the several estimates fo;

the present suppl iti i
‘ ¥, 11 additional miles of Qigtribyti
laid, making 25 miles in all. " btion mey e
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PUMPING MAOHINERY.

The calcnlations for the machinery proposed for the several
systems of supply where the use of machinery is required,
have been based on a‘capacityffor supplying at least 2,000,000
gallons per day; the formula for friction being that of Flawks-
ley’s :

P=—LTC:,% where

¢==quantity in gallons per second,
J=length of main in inches,

d==diameoter ¢ “

The results thus obtained are somewhat in excess, and
liberal additions have been made to the forcing power, to
provide against contingencies. There are several advantages
to be derived from the increased size of the engines, beyond
the actial present requirements ; as the steam, in the case of
the Cornish engines, may be expanded to-a greater degree,
and the ratio of expansion altered as a greater average pres-
sure is required to do the work. The remarkable success of
the Cornish engines is doubtless owing to their use of the
principle of expansion to so large an extent. The difference
in cost between a large and small cylinder is comparatively
trifiing ; and by providing, at the outset, a cylinder large
enough for reasonable prospective use, it is much more conve-
nient and' cheap to make the necessary additions of boiler
power as circumstances’ may require; and it is also fully -
established by theory and practice that large condensers (in
condensing engines) are the most effective. With this view,
we have preferred to recommend the adoption of engines with
large cylinders and appurtenances, by the use of which eco-
nomy may be consulted at present, with great capacity when
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the increase of population requires successive increase of
power. o o

For the system of supply from Lake Ontario, where the
head of the Carthage Falls can be made évailable, We propose
to use an engine which, although novel in this country, has
proved of great service in the mining districts of Europe, hav-
ing been more or less used since,1781.

By introducing the supply from a convenient head of water
into a cylinder properly arranged, one or more pumps may be
worked by a reciprocating, rectilinear motion. The arrange-
ment of the several parts may be changed at-will. We pro-
pose, however, in this case, to use a, direct-acting machine,
with a cylinder and pump horizontal, having a common-center
line of motion, somewhat similar to Belidor’s engine. It will
be necessary to provide for an independent valve motion by
an auxiliary engine under the same head; but the arrange-
ment of the several parts is quite simple, and the work will
be performed with very little attention, and with econom-
ical results.

PUMPING MACHINERY FOR DIRECT LINE FEOM LAKE ONTARIO
TO DISTRIBUTING RESERVOIR.
On this line, two Cornish engines will be required, one
stationed at the lake, and the ‘other midway to the reser-
voir, at a distance of fou miles.

Dy, de. i
Lift of each engine, . . . . 180 ft.
Number of gallons per day, . . + .« . 2,000,000
w “ feet-lba. per minute, , , .« 2,000,000
Friction of machinery, . . . . . + 400,000
« “ main,

et ' ' 980,600

Total duty of engine, ++ 8,330,600. ft-1bs.
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Horse-power of engine, sbout . . ¢ ¢ . 1;);) . .
Stroke of piston and plunger, - o e "
Number of strokes (single) per minute, . L i
Diameter of cylinder, L e e e . . o
“ « plunger, -« o . o
‘e ' ' . 300 ft.
Equivalent 1ift, .o o . o -
«  guantity (per minute) . ¢ S
Bojler pressure (per square inch) -
Cut-off, “Sickles’ Adjustnble,'” ey  ato toms
i coal, at present, per dagy, )
Oomué‘:‘Phon Of:‘ (I‘Lisinl; 9,000,000 gals.) per day, - 5.2i5 «

8.
\WATER-PRESSURE ENGINE.—CARTHAGE FALLS

| ‘ i mon-
Direct-acting, the cylinder and pump hav1ng a comt

center line of motion.

Duty, . i .,
‘ ; N . 2,000,000
Number of gallons per day, . . o
Lift, P e
: in. diameter, length . 4
Force Tube, 30 1. diameter, ;
‘ ‘ i . 4,222,180
Number of “ feet-1bs” per minute, v ,422 "
. K
Friction of machinery, oo . RER s .
iw'  TForee tubey -+ 0 : oo
Total duty, 4,842,398 ftrlbg.
'otal s
er 147
Horse-power, about ‘ . B p -

Stroke of cylinder and pump, < . - "
¢ double strokes per minute, -

Number & . . 44 inches.
Diameter of cylinder, . - . o i
) P e ' 43.64 1bs.

N ) o s h
Available pressure in cylinder, per square inch,
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Pumping machinery at “ Woleott’s” Dam. At this point

the power of the water-fall, or a Cornish engine, may be

used for forcing. the water from the Genesee River to the

distuibuting reservoir, distant one mile, the lift being 100
feet. o

STEAM DNGINE.

Duty, ge.
Number ofgallons per dny, " W 2,000,000
* ¢ ft-dbs. per minute, ; . . + L113,110
Friotion of machinery, e e 388,333
o “ Main (80 inches diameter), « .. 233,840
Total duty of engive, . , 1,088,083 ft-Iha.
Morse powor of engine, about ., -, ., ., . 52
Stroke of piaton and plunger, . « o+ . Gt
Number of atrokez (single) per tinute, v Wl W 14
Dismgter of ¢ylinder, " T ¥ i - . 4% inches.
. * plungev, s 0o s i 2 o«
“ “ pump, . i i 5 . i . B0
Equivalent lift, i, R - . . . 152 £t
. quantity perminmie, © . . . . | os% enb ft
Boiler pressure per square incb, © + s+ . 20 1bs
Cat-off, “Sickles' ndjustable,”
Consumption of conl, nf preseat, por day, « .. 1% tons.
% 0 “  (raising, 2,000,000 gals, per day),. . ' 23 «

Norr. The expression “feet.lbs.” uged above,is taken from Weisbaeh, and
signifies the number of pounds raised one foot per minute. ’
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WATER WHERL.

F “l plQ ont B ]) Y W ol .tt Dﬂm) ll\e ﬂhh}l“
1 ab c 8
or © S 10) P

ble fall being 6% feet, there will be required,
a

10 feet.
One breast-wheel, diameter, o W 2
length, As i . | -
One double-acting Pump, strole, i ’ S
Numbor of strokos per minute, . v b

Dismoter of PUMP, . :

. .
pp bl ? = H
:EO] a su ly Of 2 000 000 !ailons per d“;y two “h 319

P X Bl W | ﬂlled.
ﬁ'lld umps Of the above BlZe, 111 be 1'0(1
I ollowing arl | stimates 0 ('.OIS {0 th seveml Bj'&temﬂ
1 re G0 A [ f T e
ng "

of supply:

+ RSTIMATES.
PLAN ONE: .
b#ad li?}n:e.%ﬁieam Power..

- N
1 allg, 8y 2,000,000 galls. BT ply-
-BUppI. ¥
,000,000 B L8, 8P|

285,000 00
: 00 235,
T oine Houses, &¢, complete; »8“705%00 " 00 -
];{r:\shmary ond appurtenances, - 35:,000 “ e
chi ‘ ’
B, i 0 99,000 00 20,900 0?)
Distyibating Resorvoir, =~ 167,100 00 1‘12,80000 |
- ‘ . : ’ ; 17,000 00
Distribution (cement pipe) : o 0 8
Engincering, &, -+ " ‘ ik
484, 580 00 $6317,260
Do%,
110,800 00
ivon Pi 900 00 ‘
ditionsl oost of oastirvon pipe, - 8,
. .1 T $1768,1080 00

§801,480 00
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Daily Hrpenses of Steamn Power.

‘2} tons coal per day, a $5, . . . . $12 50
2 Engineers, a $2, . . . . . . . 400
4 Firemen, a $1 50, . . . . . . 6 00
Oil, Repairs, &e., . . . . . . 3 00

$25 50

Capital, at 8 per cent, equal to . o

For supply of 2,000,000 galls.

5% tons coal per day, a $5, . . $26 25

4 Engineers, a $2, . . . . . . . 800
8 Firemen, o $1 50, . . . . . 12 00
0il, Repairs, &e., L .+ . BO0O

Capital, at 6 per cent., equal to

PLAN TWO.

Carthage Folls.— Water-Pressure Engine.

1,000,000 galls, supply.

‘Supply main from Lake, &e., $162,000 00

$1565,188 00

$311,770 00

2,000,000 galls. supply.
$152,000 00

Engine House, &c, complete, 15,000 00 15,000 00
Machinery and appurtenances 251,280 00 251,280 00
Water Power, . ., ., . 10,000 00 10,000 00
Right of Way, . . , . 2,500 00 . 2,500 00
Distributing Reservoir, , . 29,900 00 '29,900 00
Distribution, . . . 107,100 00 172,800 00
Engineering, &c., . .. 15000 00 17,000 00

$582,'780 00

Additional cost of cast-iron pipe, 76,900 00

$650,480 00
110,900 00

$659,680 00 .

$761,380 00

P

Daily Tspenses of Water-P

ressUe Eng’ime.

, . $3 00
0il, Repairs, &e., per day, . o
«4VA(-.t,endg\nta, B . . . ‘ . " o
Tncidental Expenses, .
$12 00
$73,000 00
Capital, at 6 per cent,, oqual to RN
PLAN THREE.
. . ‘o Iz -on.
uding distribute
Wolcotd's Dam by steant power, incuaty o
" 1,000,000 galle supply. 2,000,000 galls:
"8 : 12,000 00
Engine Iouse, &e, complete, . $l:,0(8)g gg o 00
68,9
:opy and appurtenances, X 0
M“c:‘me;ivi; &EP . 1,000 00 3; 0
Right o , de. ; ’
DiEtri\mting Reservoirs, &cs 39’93?3 (())(()) rat0 00
:stribution (Cement pipe); - 10,1 b 00 06
P o\ &e N 15,000 00
Tngineering, &e- .+ *
680 00
248,080 00 :ig’soo o
von Bi 00 )
Additional Cost of Cast-Iron Pipes, 6,900
P e
» ‘ $426,580 00
$320,880 00 . )y

; ) 0
Dagly ewpenses o Tolcott's Da
' 1,000,000 galls. supply-

a $5,

1% Tous cosl per'day,

1 Engineman, ¢ 82, «
9 Fireman, a$150, -
oil, [{epnirs, &e.,

Capital, 8t ¢ per cent., equal t0

— Steam Power.

$6 15

2 00
3.00
2 26
—

$14 00
§85,166 00

.
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Tor supply of 2,000,000,

2,000,600 galls. supply.
0il, Ropaive, &o., per doy, - P W80
el

2 Tons coal per day, a $5,

2 Engi. . $13 16
4 Firf;rllemen%: $z’ $4 00 N Tour Attendants, . . . . 6,00
en, a $1 50, : .
. : . E— Ineidental Expensaes, . . . 4,00
Oil, Repairs, &e. ' 6 :O & P ! i
2 %6
$15,00
$26 5; Capital at 6 por cent. equal to . . .$91,260,00 .
Capital at 6 B X
per cent. equal
qualto .. $161,208 00 PLAN FOUR.
Wolcott's D ‘ © . Stoam Power.
Ay i~
Water Power, 1,000,000 galls. supply. 000000 galls supply:
1,000,000 13} miles open canal . . $120,000 $120,000
Pump house, &e., complete, 4000 galls. supply. 2,000,000 galls. supply. [ ) P h X 34, ’
Race, Dam, &e. ' $16,000 00 $16,000 Pumping Engine, Touse, d&e. o, 81,080 08!
s
Machinery and appurt 10,800 00 10'800 33 , Distributing Reservoirs, . 89,900 89,900
Right of way, d enances, ., 68,980 00 67’ o8 ' , Distribution, . -+ 107,100 172,800
Water pow ; c. . . 1,000 00 1’00?) g((: : Enginecring and Contingencies, 26,000 27,000
? ) . [ RS
istributi 10,
llj)'xstr-xbutmg reservoir, 39’22(; 00 10,000 00 $378,980 ° - $444,680
Emtf“butm“ (cement pipe), . 107100 33 89,900 00 Additional cost, iron pipe; 16,900 110900
ngineering, dc. 3 172,800 00 aats R
15,000 00 17,000 00 $450,880 . §665,580
S ————— Additional cost of Water power, 19,800 19,800
Additional cost of cast.i 263,780 00 98 _— —
st of cast-ivon pipe, 76,900°00 ° 11?430 00 $470,680 $505,580
,900 00 . .
550,65 B— The daily expenditurd of raising the water on this plan,
$340,680 00 446 - T .
1380 00 will be the game as Plan hree.
Daily Rapenses at Wolcott's D PLAN FIVE.
& Dam.—Breast Wheel. ) 1,000,000 gole, supply. 2,000,000 gale. supply-
0. Rent ’ Supply, 1,000,000 gallons @ miles open canal, 7 & 80,300 $ 80,800
. 3 zpmrs, &o, per day, $3' ny « pipe (20in. and 16 in), 109,850° 109,850
our - ) e " i
TIneide tendants, ' . . 00 « Receiving Reservoir P 63,796 53,796
neidental Expenses, R 6,00 D Distributing © L 39,900 39,900
I g O 172,800
o : Engineering and contingencies, 26,000 217,000
Capital at 6 per cent, $11,00 ’ : . -
"’ ’ ‘ $66,916 00 416,045 $488,645
‘Additional cost for iron pipes - 16,900 110,900

$492,846 $694,695
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‘WATER PIPES.

It will have been noticed in the foregoing estimates of
cost, that a very large saving is proposed by the introductio
.of “Barr’s Parent InprsTruormie Warer Pres,” as a subst?—
t::ethfor (fast—iron pipe, being incomparably more durable
(i ere is no rust or decay, but continually growing more
permanent), and far guperior for cleanliness and purity.

C'['he Imdersigned, having devoted much attention to the in-
vestigation of the merits of this pipe, and having visited
'Works at Jersey Oity, Brooklyn, and Saratoga Springs, wh
it has been in service, under from eighty to two-hungr’ed fzri
pressure for several years, and having at this time charge zf
water-works_ where it is now being laid, have no hesitatigon in
::cz;nm;,nding its use for your city works, and fully concur
namez bzlll:;\img testimonials from the intelligent gentlemen

The Water Commissioners of the city of Boston, in their
report to the Council in 1848, state, that ‘ pipes f,'ormed f
sheet-iron, coated internally with hydraulic cement, have be .

recently introduced ; and they promise to be hi:ghl use:uli
u'nder. certain circumstances. When laid in the earthyand i
situations exposing. them externally to moisture, they ’are rl ,
tected })y a c?vel‘ing of hydraulic cement, ;vhich, besipd:x;
ﬁri‘;e:wg?sei{w dron against rust, gives an additional strength
. For the benefit of those who have requested information
in regard to this excellent article, we insert the followi
testimonials in relation to its merits: e
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Now York, July 10th, 1868
Myssng, BALL AND STEVENS.

Dran Sins:—Agreeably to your request, I talke pleasure in making suclr
statemonts, in rolation to your Tydraulio Cement Pipe, as now oceur to me.

The fact that pipes were made of riveted wrought iron, coated inside and
outside with coment, had been known to me for some years, Dbut up to last May
my attention was not dirocted pnr(:iculm‘ly to them. At that time, I undertook
to investigate the subject with reference to the adoption of o suitable material
for the water pipes of a largo work in which I was interested. I confess I was
gomowhat prejudiced against your method, from its -sceming frailty as con-
trasted with castiron; and for that reason, the tests applied were more severe
than thoy otherwise would have been.

On 81st May, I witnessed ab the? Corporation Yard in this city, in the pres-‘
enco of severnl onginoers, & sories of experiments on your pipe, as follows, the
dota of which I extract from notes made ab the time —¢ydroulic Cement
pipe, made of No, 20 Iron, 11 inches dinmeter, 7 foet long, riveted ab intervale
of 1} inohes, With rivets weighing three pounds per thousand, lined half am
inch thick with Rosendale coment, was subjected by hydroulic pressure to four-
hundred pounds to the square inch, and remsined under this strain for severab
minutes without exhibiting any signs of weskness. The weight on the valve
was then so placed 28 to bring the pressure to gix-undred pounds per square
inch, but just as the valve rose to blow offy the pipe bust, tearing away the
yivet holes:* this piece would probably have borno & static pressure of five-hun-
drod and fifty pounds per square inch, Without injury. Another piece of simi-

of lightor iron (No. 23,), but riveted ab intervals of 1 inch

1oy dimensions,
4 successively subjected to

instoad of 1% inehes, was thon put in the press, on
480,600, 60, 700, and 800 pounds per square inoh, Without gensibly affecting

it: thio latbor pressure Wos the limit of the capacity of the press; it was not,

therefore, known what the pieee Wwould have burst With,
Tho amount of Pr
when made of known stock could be caleulated upon dote already well suthen-
tiented ; but the durability of the pipe when in use, could only De determined
approximately by snalogy or experiment Tn the latter pary of May last, I
saw at Saratoga gprings the main condgit uncovered, whieh has been in use
this s made of your cement pipe. - I broke from the out-

nearly seven years: :
side, a portion of tho ccment covering, and found the iron uncorroded and én
s 6 inches in dipmeter. A

appearance similar lo a hew atove-pipe . this pipe i

cgsure which o wrought-iron riveted pipe would sustoin,

U,
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specimen from the New Jersey Marshes which hod been in use for nearly the
same length of time, exhibited the same favorable appearance inside as well as
outside. o i

The difference in the expansion and contraction of the iron and cement, con-
sequent upon changes of temperature, is more or less likely to disconnect them,
if in contact; but at the depths which it is necessary to put pipesin the ground,
to guard them from frost, any atmospheric changes would scarcely operate—
whiech, in practice is found to be the case. .

By your method of working the cement immediately after it is mixed, you
avoid altogether the risk of contraction in hardening. The experiments which
were made for me at your factory, determined this question conclusively.

As your pipe compared with cast iron is so much cheaper, and the water
which passes through it is less affected than that which passes through iron, I
have no hesitation in recommending it, where®properly made and earefully laid,
for all purposes where mains and street-service pipes are wanted.

EDWARD W. SERREL,

OLVIL ENGINEER,

The following is from the Water Commissioners and Trust-
ees of the village of Saratoga Springs, given in 1849, and
where the same pipe is at this time in use, and ag good condi-
tion as at the date of this certificate.

“In answer to the numerous inquiries in relation to J. Barz & Co.’s INpE-

" srruormoLe WaTER Pir, composed. of iron and cement, and in use in our village,
the undersigned, water commissioners, trustees, and late trustees of the village' of
Saratoga Springs, take this method of saying that we have perfect confidence in
the utility, goodness, and durability of said pipe. The village of Saratoga
Springs has some 20,000 feet of this pipe, varying from 64 to 1} inches in
diameter, under a head of about 80 feet. - It has been laid since the fall of 1846.
Since it was fully completed, it has cost comparatively nothing to Ireep it in
repair; and although some portions are exposed to the frost, it ‘seems to stand
well the test, and answer all ‘the purposes for which it was designed and con-
strueted. We believe it preferable to iron pipe—is much cheaper and more
durable; and we would not exchange it for any other kind of pipe yet in-
vented, if we could without any additional expense or inconveuience. The
water comes through clear and pure; and where we have had any oceasion
to take any part of it up to improve or alter the grounds, it appeared to be
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¢ it was laid down. This testi-
to avoid the necessity of
s subject. We have
the pipe
satisfied

nd and imperish‘uble ag the momen‘
diginterested, and. is now given ‘
y tnformation on hi
the laying down of
o, and are perfectly
publie.

just as sow
mony 8 entirely
answering the many call
d many of us : :
and watched its operations 8In¢&
er-pipe ever presented to the

s upon us for

jtnessed, on have superintended,
wil ’

in this vi]lnge,'
that we have the best Wab
Saratoga Springs Dec., 1849. e

R. G ’
&. M. Davidson, . H. P. Hyde, \myustees.
R. Putnam, Water Gom. J. L. Perry, R
J. D

N. B. Doe, . Briges,
§, Chapman,
J. A, Corey, | Tate Trustees.
‘W, 8. A]gc?r’k ) . B
e ok, ’
William Co having the construction of the, above

gineer,
the foregoing stab

«T certify that I was Chief En |
«g. R. OSTRANDER, Givil Enginecr.”

ment.
fully coneur in ¢!

worl in charge, and

Dec, 1849,

ROOKVILLE . WATER - WORKS. -

i moke the fol-
Tor the information of those interested in Water Works, We
Por the inl |
ing statement: . - ‘ o
lowing 1847, J. Ball & Co, of New York, laid of their Indmf“ﬁ; to
. , .eveml miles in this village—Tanging fromt:xg o
. 3 ' i e pi
. ealibre. - The grounds are Yroleen, through w}11f511 grenf fm_
three mcllt(;s hend of water ranges from light to 140 feet, Tghlvm;g o
3. th : |
e o 1 dmnts‘ and works throughout the wllng(;. ‘ t: 1) ugﬁ e
i to our hy . ,
:;:l(;Yti;hhl e e i o ;:e P:f:;rfrom close examindtion
' i nore durable; A
are confident that they will be far mor e b0

- ing and branching,
opened for tapping o1
where they have been P” besides being clean and pure.

Patent Cement Tip

1 « jndestructible, . s Ee
n Go. Kurtods, Rockville Manufacturing Compeny LLEN. 1
A gents—xE0. ] ; N
wonp, New England Company. -~ ST;CKNEYj |

t] . L _
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Messrs, J. Ball & COﬁ“.Qf. the Greenaood Cometery, “Aprit 20, 1869, *
since, about 800 feet of(".,B l:;:hlze:e tg rosnds of this tnstitution, two yoan
B ) Rt pipe, conveying water, foreed b
o lion "f; z:) ir:oe:.llevu:tlfon of 110 feet, It has proved perfectly anbiafnthryu
Having bots s preferable, for geyeral reasons, to the best of iron pi es’
o g ’ 0 use, I do not hesitate from the experience thus f; -

‘Press this opinion, " fr ad,

J. A PERRY, Comptroller,

:Tn addition to the ghove testimonials,
berlence and personal knowledge in 1 ’
durability of the above pipe,
the public,

we ean state that, having had ex-
egard to the -excellent qualities and
we have no hesitation in recommending it to

Starr & Alberts, 122 Nagsau street,

Frederick Marquand, per H. G. M, Att'y.

Janes, Beebe & Co,

H W Metealf, 63 and 65 Centre street,

Norman White, 111 Fulton street,

John J, Merritt, 76 Columbia street, Brooklyn,

Platt & Brother, 90 Maiden Lane,

Geo. Griswold, South street.

I &J. W, Meeks, 14,16 and 18 Vesey gtreet,

Wm. Gale, 116 Fulton street,

J. C Brown, Builder, 10 Dutch street.

Wm. Colgate & Co,

Thos, C. Smith.
O R Burpham, 1% gng 19 Broadway.
G. B. Hartson, 58 and gg Vesey street,
Wm W. Campbell, 77 st Mark’s Place,
Lorin Brooks, 940 Broadway.

Mrsans, J. Barw & Co.

y t — . . )
Glents,—Articles have appeared in the Farmer ond Mechanie, fy 8
romr Sara.

toga and ¢ j
Opfuions ;hoes, on the subjéct of your Water Pipes; I fully endorse thef;
B - tour work for my son’s Woter Cure, at South Opgp 'e .
° thgg ;rm:unt of four and three-inch Pipe, under o heaq of atgle’ imbmcmg
. i eas’
on of New York, shows not only certainty anq efficiency, ba: gr]jnt
, but what
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is equally important, perfect purity, which for medical purposes is all-important,
and should be considered so for drinking and other uses.
Yours, SAMT, MEEKER. .
Newark, Jan, 11, 1860.

In addition to the above, we certify that J, Ball & Co. have inserted pipes
for us, of 10 inch bore and less, since the winter of 1844, and that last spring
we had over 1,000 1bs. of lead pipe removed, and its place supplied with their
We fully endorse the opinions expressed in the notices above.

BEACH, BROTHERS,
1850. New York Sun Establishment,

pipe.

Having, for the past three years, aid many of Messrs, J. Ball & Co.’a Patent
Cement Pipes, for the Newark Aqueduct Co, I prefer them to any pipe that T
have used, their cost being one-third less than iron pipe, and also being free
from wear and rust, and can most cordially recommend them for all aqueduct

v

purposes.
. SHELDON SMITH, Superintendent.

Newark, Jan. 14, 1850.

CERTIFICATE OF PROF, HORSFORD, HARVARD UNIVERSITY.
CaMBrI®GE, SgrT. 28, 1868,

I have examined, somewhat in detail, the pipe manufactured by Ball & Co.,
for couveyiué and di'stributing water. I have repeatedly attended upon their
manufacture, and the inspection prépnmtory to use. I have farther attended
upon the laying down of the pipes, and observed the mode of imbedding in
and coating with cement, the connection of sections of pipe, the piercing
for lateral service pipes, and, I Welieve, all the various processes by which
the pipes are fitted for use. I have witnessed their service under pressure
of a hundred and twenty feet. I have examined various specimens that have
been in use for a period of seven years; and, with one reservation, which
is made because I have not had opportunity to examine with sufficient care
this branch of the subject, I am prepared to say:

That with striet fidelity on the part of the workmen and engineer, the
above kind of pipe may he made and laid down so as satisfactorily to fulfill the
general purposes of water distribution. ‘

‘Where the pipes are liable to displacement or jarring, or sudden shocks, such
as are produced by the water-hammer action—when a cock is suddenly closed
under considerable head—I am not prepared to say what will be the effect; but
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1 hope, at an early day, to report upon the result of an examination of the
practical working of the pipes under the conditions named.

Tho advantages of the pipes of Ball & Co. are, that, after a few days of use,
the water is transmitted entirely unchanged;-the pipes do not corrode and
encrust so as to diminish the service capacity ; the strength increases with age;
and the cheapness will make it possible to introduce water into places where
the cost of cast-iron pipes would leave it impossible.

Signed, ’ .
" E. N. HORSFORD,
Rumford Professor, Harvard University.

The pipe manufactured by Ball & Co. is recommended
for your use, not only on account of its economy, and the
increased facilities for making the joints, taps, &c., but on
account of its superiority over cast-iron pipe, in cansing
much less friction to the flow of water, which experi-
ments have fully shown to be the case, and its freedom from
the contingencies to which iron pipes are subject, by gradually
filling up with tubercles, formed principally by omydation of
the pipe diself. )

The importance of this question will be more fully
illustrated by the following extracts from various reports
and statements on this point. E. 8. Chesbrough, Esq., the
City Engineer of Boston, in his: Report to the Cochituate
‘Water Board, in 1852, remarks, that— '

“The rapidity with which the interior surfaces of some of the pipes have
become covered with tubercles or rust, has excited a great deal of interest,
and has been the subject of much oEservution; but the cause of such a wide
difference in the growth'of these tubercles in diﬁ‘grent‘ pipes, and in different
places, does not appear to be clearly understood. ~All the large pipes that have
been opened, have been partially or entirely covered on their inner surfaces,
some Wwith detached tubercles, varying from a half to two and a half inches base,
with a depth or thiekncss in the middle of from one quarter to three quarters of
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an inch; and some entirely, to an average depth of half an inch, \:;1;11 a ;:;ﬁl:
coating, as if the bases of the tubercles had crowded t:ogetlxer.1 e ,:ent’ o
pipes all exhibit some action of this kind, but generally to-a ‘ess e;“r”inc‘h
regards thickness, then the larger onmes. In one cns'e,'how';';:al, a o
pipe was found covered to a thickness of about one ineh. . 15‘5 x::e o
part of Myrtle strect which was formerly called Zone street, .w ele. o enime
to a service pipe Was entirely stopped by ruat,‘ Wroughtru'o'n pq.)e e
more rapidly than castriron ones; and in several instances, service pipe

st
"that metal have, during the last year, become 80 obstructed as to be almo

i 8, o
” ‘C‘l;ll: ;:Z]x:cu Aqueduet pipe, +which was originally ten in‘cll.leshm T:set::;
has been, in some cases, reduced to eight. by tubfaroles, which, o;v“' : 0, o
difforent in form from those in the Cochituate I.np-ea. The{ -:FPI g
over each other in the direction of the current; this is very strikingly

. . . . . T
t the eommencement of the Pi e, a8 if their form was owing in some measure
a P

i jon of the current.

to the mechanical action 0 ' . -
’ «gnowing that this gubjeet has ocenpied much.of your nttentxoz:, t,hr:i Zl X

’ . . af
have consulted articles from various foreign journals that treat upon it, an "

iscussi us
Il’(t1 £ Tovsford has it under consideration, no discussion upon the cause or ca
rof. r !

of these tubercles will be attempted here.”

The following extracts are taken from the last annual

| report of the Cochituate Water Board to the City Council

rowing i ; this subject
of Boston,” to show the growing importance of j

« Among the variety of topies noticed in the Report of the ]:1ugmee‘:
m : : !
hich arve well deserving the consideration of the City Couneil, hferle‘ >
i i whiel
o i tieular, to which we would now call its attention, 1 -
o et ’ ntly so,. We allude to the effects Which are found $o
Vim . mains and. pipes by ‘the
Board Was attracted to

consider to Dbe emin .
be produced on the inner surface of all the iro
action of the Water. The attention of the Water L e
l intment; for although the pipes ha : .
‘those. effects are already quite obvious fm
som They have since

the subject, soon after its appo
in use less thnn three years, : :
- d in foct had been noticed some time previoue. A
hen b c‘m'eflﬂly watched, and the valuable assistance of rg or o
o s b taining as far as 18 p
» the purpose of ascertaining :

d hns been engoged; for o and . the means Which
f)ol:; their origin their probable progress for the ft{tme, .and - the

)

striking, an
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might be relied upon, for the purpose of preventing, arresting, or retard-
ing them, and thus obviating the consequences which were likely to be
the result. The two communications of Professor Horsford on the subject,
which we beg leave to annex to this report, have described with so. much
minuteness and clearness the present appearance and state of the interior of
the mains and pipes, as does also the report of the City Engineer, that it
is rendered entirely unnecessary for the Board to repeat the description,
and they would therefore refer the Council to those communications. It is
presumed, also, that the members of the Council are generally acquainted
with those facts.

“The effects to which we now allude, are the peculiar changes which
bave been produced on the iron itself; and they consist in

“1. The absorption of the iron in certain places, and the formation in
its stead of a substance resembling plumbago.

“2. The gradual development of local accretions or tubercles, in the in-
terior of the pipes, by which the flow of water is impeded, and their capa-
city diminished. 80 that the object for which they were laid becomes im-
perfectly accomplished, and an apprehension is excited that they may be so
far closed up ag to be useless hereafter.

“This subject has received but little scientific investigation, till within a

few years, notwithstanding its very obvious importance, and although the
evils must have existed ever since cast iron has been used for such purposes.
It is one, however, of no little importance to the city, as there is involved
in it the question of the present and future capacity of all the iron pipes
which have been or are to be laid, at no small expense, and of their conse-
quent adaptation to the purpose for which they are used, and also of their
ultimate durability. The Water Board have therefore thought that it would
be interesting and useful to lay before the council somewhat in. detail, not
only the present condition of the pipes belonging to the Water Works of
this city, in relation to the subject, but also the result of such inguiries
as they have been able to make into the ‘extent of the same evils in other
places, and the efforts which have been made to ascertain their nature and
origin, and to provide a remedy for them, and the success of those efforts.

“The first notice taken of this subject which we have seen, appears in
the transactions of the French Academy of Sciences, for the year 1836, (Comptes
Rendus, v. 3, p. 131.) It is a note by Afr. Vicat on the subject of a coating to
prevent the development of tuberculous accretions in cast-irom pipes jfor conduct-
ing water. He states that a repbrt printed at Grenoble, November 22, 1833,
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by order of the Municipal Council? ‘called the attention of the public to
the rapid, as well as unforeseen, filling up of the large cast-iron main, of
the Chateaw @Eav, in that town. The formation of numerous tubercles of
hydroxide of iron, began to show iteelf shortly after the water was let on,
by 4 percoptible though slight diminution of the discharge. The develop-
ment of the ‘accretions, however, as was proved by many accurate measure-
ments, soon incressed so much, that the supply of the Chaicaw, which had
been in 18268 about 1,400 litres (about 370 wine gallons) a. minute, was grad-
ually reduced in 1838 to 720 litres (sbout 190 wine gallons),showing a loss
of nearly one half, A good deal of alarm was excited by it, and an attempt
was immediately made, by eminent chemists, to ascertain the cause, and rec-
oncile the phenomenon with various theories, A commission, consisting of
engineers and others, was also appointed, which discussed, at Grenoble, the
means of destroying this kind of ferruginous vegetation (as it is called in
the report), or of arresting its progress. In the meantime aew measurements
indicated, that in less than five years the pipes would probably be so obstrucied
that the water would cease to flow through them. Two members of the -Com-
mission; Messrs, Guemard and Vieat, Engineers in chief, being persuaded
that the tubercles were formed at the expense of the castings, npplied them-
selves to the discovery of some conting which would be, at the same time,-
cheap, indestructible, and capable of preventing oxydation. After two years
of experiments, they considered it sufficiently proved, that hydraulic cement
is of all compositions combining facility of application and cheapness, that
which adheres the best to the casting, is the most indestructible, and pre-
vents most effectually all oxydation and consequent formation of the tu-
- bereles.”

«In 1837 the subject attracted the attention of the British Association for the
_Advancement of Science ; and under its suspices a very elaborate investigation of
esh or salt, clear or foul, and at various
and steel, was made by Mr. Robert

the year 1843, a

the action of airand water, whether I
temperatures, upon cast iron, wrogght iron, ° :
Mallet. Mr. Mallet commenced in 1838, and continued until
'xperimenta on the subject.” )
@In his first Report, which is devoted to the consideration of the then
tate of chemical knowledge of the subject at large, ho ren?nrks, that
notwithstanding the innumerable uses to which iren h:;d been npphzi: :m]; 2111:
purpose of supplying the social wants' of mun., durmg.f‘:he p1‘&;::11]e,,cmmeE
century, yet our information on the subject of its durnblhtyt,hnn e e
likely to impair or Ppromote it, was searcely more advanced than

very complete course of e

existing s
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twenty years previously; and that while the chemist was not precisely informed
28 the changes which air and water produce on it, the engineer was without
data to determine what limits the corroding action sets to its durability.. Nor
was it known with certainty, what properties should be chosen, in wrought or
cast iron, that its corrosion might be the least possible under given circum-
stances. Neither was our actual knowledge more advanced as to the variable
effects of corrosive action, on the same iron, of different waters, such as are
commonly met with, containing their usual mineralingredients in solution.”

“ The investigation was, therefore, undertaken for the purpose of throwing
light on these topics; and there was of course involved in it a great extent
of inquiry inta the durability of the metal, the forces which were likely to
impair it, the mode in which these forces would act, what would be their
results, and the means of arresting their progress,

“ The Board can merely state some of the general laws, regulating the
action of fresh water on iron pipes, which Mr. Mallet considers as previously
known, or established or confirmed by his experiments.

“He found that any sort of irom, cast or wrought, corrodes when exposed
to the action of water holding air in bination, in one or other or some
combination of the following forms, viz.: 1. Uniformly, or when the whole
surface of the iron is covered uniformly with a coat of rust, requiring to. be
scraped off, and leaving a smooth, red surface after it. 2. Uniformly with
plumbago, where the surface, as before uniformly corroded, is found in some
places covered with plumbagenous matter, leaving a piebald surface of red
and black after it, 8. Locally, or only rusted.in some places, and free
from rust in others. 4. Locally pitted, where the surface is left as in
the last case, but the metal is found unequally removed to a greater or

less depth. 5. Tubercular, when the whole of the rust which has taken
place at every point of the specimen has been transferred to ome or more
particular points of its surface, and has there. formed large projecting
tuberecles leaving the rest bare.” ‘

¢¢ Fresh water may hold so much combined air (not to speak of car”
bonic acid), as to act more rapidly than sea waler. . Carbon, as it is known,
exists in iron as diffused graphite in o crystalline form, 'and as combi’ned
carbonm : the dark gray and softer irons contain more of the former;  the
lighter and harder irons more of the latter.”:

“The rate of corrosion is a decreasing one, at least when the.plumbago
and rust first formed has been removed. ~When, however, this coating. re-
mains untouched, the rate is much more nearly uniform, and is nearly pro-
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portional to. the time of refiction, in given conditions, In some cases even
where the coating had been removed, an increment in the rate had taken
place. And it is observable that this almost uniformly oceurred in- those
specimens. which had the smallest amount of corrosion at their first immer-
sion. Thus there was o tendency to a greater equality in the index of
corrosion in all the varieties of iron at the second than the first immersion”

“The size, and perhaps the form, of iron casting, forms one element in the
rate of its corrosion in water. -Because the thinner castings having cooled much
faster and more irregularly than the thicker, are much less homogeneous, and
contain veins and patches harder than the rest of their substance: hence the

‘formation of voltaic couples and accelerated corrosion.

« He estimates that from. three-tenths to fourdenihs of an inch in depth, of
cast iron one énech thick, and about siz-tenths of an inch of wrought iron, will be
destroyed in a century, in clear water.”

"« Agto the nature and origin of the peculiar change which takes place in the
conversion of part of the metal into an entirely different substance, but little
information, beyond what was already kngwn, can be obtained from these
reports. It is stated in the introductory one, before the result of the exl?eri-
ments was ascertained, as a fact first observed by Dr. Priestly, that cast iron
being immersed in sea water for a length of time, has its metal wholly remov?d,
and becomes changed into a substance analogous to plumbago, mixed with oxide
of iron, which frequently, though not invariably, possesses the property of
heating and inflaming spontaneously, on exposure to ajr; but that it is yet by n.o
meanns clear how it is produced, what is its precise composition, nud‘ to what is
owing its rise of temperature on exposure to air; that malleable iron; under

circumstances but little understood, is also subject to this change; and algo, f:‘om

uld seem that both malleable and cast iron

various statements of others, it wo : ;
: d in water holding in solution

are affected in the same way, when imperse
alkaline or earthy salts or acids.

“ The sirbsequent experiments throw no new .
- They show; however, that the same effect is pro-
dnd this is too well corroborated by our

Yight on the cause and nature of

this singular phenomenon.
duced by the action of air and fresh water ;
own experience” ) o '
«The important problem of preventing the corrosive action of the water, l;y
. - ! ) "
coating the interior surface of the pipe, was a prineipal object of Mr. Malle

oxperiments.”
«The wvarious results of

¢ tables, Which present to the enginecr, as he thinks, ¢sufficient data to
3

geries O

Mr, Mallet's experiments are exhibited in o full

e .
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enable him to predict the term of durability, and allow for the loss by corrosion
ofiron in all conditions, when entering into his structures.’
“The last infermation to which we shall refer on this subject, is contained in
& paper on Tubercles in Iron Pipes, by M. Gaudin, Engineer of Bridges and
Roads, published in the dnnales des Ponts et Chaussées, for November and
December, 1861, He states that the iron conduit at Cherbourg, constructed
between the years 1836 and 1838, of white casting, nearly 1} miles long, had
become everywhere coated with tubercles, which in some places had an
elevation of from 1.5%76 to 1.968 inches, so that the orifice of the pipe, which was
when laid about 1 inches in diameter, had been reduced to less than one-third its
original section. The conseq of the diminution of the orifice, joined to the
enormous loss of head ioned by the additional friction, had deprived many of
the work-shops at the end of the conduit of a supply, prevented the simultaneous
playing of the founlain's, and made the supply of the grand reservoir impossible, or
very feeble,

“The tubercles were very broad at their base, and very strongly adhering to
the surface of the pipe, and could not be removed, except by heating the pipe to
a red heat, or by a forcible action of an instrument. They were of a greenish
brown color, and tostacéous structure, and on exposure to the air, assumed the
color of yellow ochre, a sure sign of the oxydation of part of the iron which
entered into their composition. Their density was almost 8.362. A chemical
analysis gave the following results i—

“Peroxyd of iron, 96 to 98.
“8ilex and Alumine (argel) 4 to 2.
“Chlorid of Sodium—traces.
“Sulphate of Iron—traces.

“They were, therefore, almost entirely free from (at least as far as regards
the iron which they contained) the elementary matters contained in the water
in solution—and, indeed, they were not derived from substances which it could hold -
in solution., The water was free from color, taste or smell, and its specifio
gravity nearly that of pure water. It showed on analysis by chemical tests,

“A very small quantity of carbonic acid.
“A small quantity of ealeareous earth.
“A small quantity of sulphate of soda.
“A positive quantity of chlorid of soda.
“Little or none of the metallic salts.
“And little or no iron,
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“A more recent analysis of tho water, taken before its passage through the
conduit, showed its density to be scarcely different from distilled water; to
redigents it only showed chlorids, and those, chlorids of sodium; there was
no trace of lime, nor sulphates, nor iron, .

‘“Ie considered it certain, that the iron in the tubercles was to be attributed,
oxolusively, to an alteration which had taken place in the pipes themselves, no
matter what the casting might be, whether white or gray. And as, notwithstanding
this alteration, there could not be seen in.the pipe, even with a glass, after
it had been well rubbed, any differcnce between its texture and that of new
casting, ho concludes, that the deterioration must have taken place over the
whole surface indiseriminately, in the same way.”

“«In reference to the obtaining some remedy for the evil, he observes, that
waters the most pure and most proper for the ordinary necessities of life, afford
no exemption, since it appears invariable, that the tubercles- are in an espeéial
manner developed by the presence of very small quantities of sea salt, which
almost all waters contain. And that chemists and engineers have therefore
racommended the forcing of linseed oil by great pressure into the metal,
and also coatings of mortars and hydraulic cements and bituminous coverings.”

“Thoe foregoing statement contains a very brief analysis of the investigations
which have been made, in other places, of the nature, origin, and mode of
remedying the ovils now under consideration, as for as they have come to our
knowledge. Wo annex to it the able and interesting communications of Pro-

fossor Horsford, and refer to the report of the City Engineer, to show the ex-
tent of our own oxperience in relation to them. It has been hoped that by
Dringing to the notice of the Council nll the facts which we have been able to
aceumulato, and offering even an imperfoct sketch of the researches hitherto
made on tho subject, we might enlist the attention not only of those who are
similarly interosted with ourselves, but also of men of science, and of those
who aro engaged in tho production of the metnl itself, or in the great variety
of manufactures and constructions in which iron is employed. And that, if
this object could be effected, it might be the means of ascertaining hereafter some
mode, either of preventing the evil in its origin by improvements in the
castings; or, of arresting or retarding its further progress, by the intervention
of some preparation for covering and prolecting the suyface; or, of obtaining a
temporary remedy by providing a mode of removing the obstructions ss they
from time to time appear.

¢ Undoubtedly the most important ehange which takes place on'the inner
surfaco of the pipos, as far as relates o any immedinto results, is the production




44

of the accvetions. The formation of plombago or somathing like it, in the
place of the iron which hps beon absorbed, does nob, indeed, protect the metal
Dbeneath it, and the sction continues, perhaps even with o slightly accelerated

fores; hut, nccordiog to the French and English nuthorities, its progress is so.

slow that many years muost elapse bofore any serivus consequences frowm it
nlone, would be likely to Lappen, It i8 probable thet the only way to prevent
this action, will be found in- costiog the surface with some cemposition whioh
will shicld i&”

¢ But with regard to the acerctions, their growth has been move rapid ‘and im-
portent, so much so that ouy 36 énch and 80 inch mains hese become already,
in consequencs of the actual diminulion of thsir aven und also of the edditional
Sriction whick has been occasioned, scaroely superior in capacity to those of 34
and 28 inches laving a Jean surface; und we-have had sufficient caperionce on
the subject to

ws of the impolicy of makinguse of wronghi-iron service
#ipes ol ally or of cast-iron ones of less than 4 inches in diameter

r———

“ CAMBRIDGE, JaN. 14, 1852,
“ Tuos. Wrraorg, Esq
“President of the Cochituate Water Board.

¢ DE4R %r1e,—Tn xeply to your favor of the 5th instant, in relation to the
accrotions in the Cochituate iton mains, I have to regret that my investige-
tiens thus far have thrown but little lght upon the question of moet import-
anco ; to Wit, How far will tficse acorctions extend?

“A brief statement of the presemt condition of the pipes will show the
boaring of thie inquiry.

At the two points near Dover street, whore one of tho wain ivon pipes
wns taken up for repairs in the last autumn, there ere fond upon the in-
terfor surface of the pipe, nodulos varying from kalf an inck fo three inchoes in
diameter, at 1he base, and having a heighl of from one quarier to a little miore
than half an inck., Some of them were of -a reddish, others of a divty yellow
calor, and thoso of each color invariably o a group by themselves, They
presented conceutric structire within, and rested in many cases upon slightly
elevated povtions of the surface of the pipe. Theso elevated portions waro
co-extonaive with the inforior surface of. the nodulss, were of a dark brown
color, and erumbled at onee to powder upen boing seratched with a knife,

“Porticns of the surface of some sections of pipe Were quite free from acere-
tions - In some arens, the accrefions wore all .small; in othors most warq
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- large. Zhere scomed fo bo mo tondency among them.to gather upon the bottom
rather than-wpon tha top end sides,  * id i L3 >

¢ Tho suggestion that the acorctions might be duc fo the growth of some
Itind of vegotation in which were lodged particles of the ocLreons matter in
auspension in small ¢uantity in the Cochituate water, and which éivcs to if
its oconsiorial faint wine color, which is found on tho botbom of the tunnel,
and which accumulates in the filtexs—was rot-sustained by wmicrossopic cxamin-
ation, . co# o * L] o * *

¢Thete are rancons for believing the glight elevations of surface observed
Immediately beneath the acovetions, to bo due to ohanges in the texture of
the' hron” avlsing from #he growth of the acerotion, ane net Zo an original
srrajularity of the casting ; and futther. for believing that the accretions are

bted for their iron to the surface wpon which thoy rest, und not at all, or but
éry slightly, to the water which flows over them. '
“T hae wrought-iron pipes of 1 13 inches calibre, which ave couted with
aceretions duteriorly, and which in 12 months heve been caten through jfrom
within outward, by the cireulotlon of culd Cochitiuats water. I kave others of
2he aame diamcter, which in & months have been caten through by ihe circulation
of hot Cochituate weter. 2

“T have another pipe, 1 inch in dicmeter, whick in 12 months was so nearly
. closed by acovations thyoughout its entire length, that it was removed because i
ceased to serve water.”

“The solicituds lies in two divections. In the first placo, the acerotions
diminish the serving capoeity. Taking the prosent average thickness of the
inerustation at 8-8 of un inch, tho eerving eapacity of & pipe 38 inches in
diameter is redveed by the nmount of an'aroa of 42 3-8 square inohes, which

“is equal (o a cylindrienl pipe 7.3 inches in diametor. If we concoive the
aceretion to go uniformly forward nf his rate of 14 1-8 squarc inches par
_ annum, it would become a matter of {mmediate grave considsration. Tn the
second pluce: the accretions wre formed ab the expense of the ivon upon wliich
they vost With theiy incroased thickness will come, at a remota peviod, diminished
strength of the iron. :
* ® * * e ® *
T am, vory respectiully,
Your ohediont sorvant,

4L, N, HORSFORD.”
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The foregoing statements have been given somewhat at
length because we are impressed with the importance of
this subject to all present or prospective plans for supplies
of water. Our own conclusions have been derived from
careful examinations of this kind of pipe, which have satis-
fied us of its value; and we would respectfully suggest to
you the propriety of appointing a committee to examine the
pipe now in use and in progress of construction in several
parts of the country, before any system of distribution is
finally adopted.

RESERVOIRS.

From the surveys made by the undersigned for the
State in 1848, it was ascertained that the flow of the Hone-
oye outlet did not exceed 4,000,000 gallons per, day, in the
dry seasvons. It was also found that by lowering the sur-
face of Iemlock lake 6 inches (using it as a storing Reser-
voir) a daily supply of over 2,000,000 of gallons would be
obtained for about five months.

It is evident either that the whole supply of the outlet
may be taken, by compensating the mill privileges on its
banks; or the lake itself used during the dry seasons as a
storing Reservoir. We have, however, advised the plan df
a storing Reservoir at Ilenrietta, on account of its proxi-
mity to the distributing Reservoir, in case of accident to
the line of conduit, and its purifying effect on the water
before its immediate use. '

Such a Reservoir may be constructed in Henrietta, at
moderate expense, several suitable locations being available.
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* 'THE DISTRIBUTING RESERVOIR

Is proposed to be located on the high grounds south of the
city and east of Mount Hope; covering an extent of four aci‘es,
with a surface elevation of 100 feet above the Erie Canal, the
depth being 25 feet. If Plan No. 8 or 4 should be adopted,
an. additional cost for filtering arrangement will be neces-
sary on account of the quality of the water proposed to be

uged under these Plans. The quantity contained will be
'equivalent to four weeks’ supply at present and two weeks’
upply 12 years hence. -

The elevation of this Reservoir has been placed at 100 feet
above the Canal, to provide for sufficient supply and head for
domestic uses, and especially for protection in case of fire.
The loss of head through 4 connected system of mains and
pipes is considerable; and, as the elevations of the streets in
several parts of Rochester are about twenty-five feet above the
Canal,no system can be recommended which does not pro-
vide for every locality. Some idea of the loss of head by
Jiriction in distribution pipes may be obtained from the follow-
ing extract from a report of & R. Baldwin, Esq., Civil Engi-

neer “on supplying the city of Quebec with pure water,”
made in 1848.

¢« At Philadclphia the water will rise from a hose attached to a fire plug in
the street, at the extreme point of delivery during the night, to the height of
about forty-five or fifty feet; during the day, when the consumption of water is
very great, twenty to thirty feet, Head of water in this case was probably not

far from one hundred feet.”

The Zocation of this Reservoir has been adopted at the point
named, although involving some additional expenditure for
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want of a suitable location as to size and elevation, nearer the
Genesee River, or west of Mount Hope.

DISTRIBUTION.

The system of Distribution commences at the Distributing
Reserveir with an 18 inch inain, through St. Paul street to
Erie Canal, and thence across the Canal and River to the
corner of Exchange and Troup streets. A 16 inch main will
be laid through Exchange to Duffalo streets, the continuation
in St. Paul street north being a 12 inch main. Stop-
cocks at the main branches have been included in the esti-
mates, with hydrants every two blocks, .

The system of mains and pipes will provide for an eventual
supply of 2,500,000 gallons, of which 1,500,000 will be used
on the west side of the Genesee River. The first class, em-
bracing 14 miles, and 11 miles of the second class, will supply
the present wands of the city, the entire arrangement being
shown in the following statement :

Distributing Main, . , , 18 In. Diameter, . ." 10,000 feet.
“ “ PR S W 3,100 s
“ L. 12« 11900
w Pipes, lstclass, 8 « & .+ o+ 10,460 ¢
“ “ “ 6 ¢« ¢ ., . 82580
U L “ 4w + .+ . 18,100 ¢
“ “ 2declpss, 8 ¢ « . . . 26800

g« o« .. 14080 ¢
4w, 63,200 «
« “ 3d class, g « o« coo 1100 ¢
6
4

w “ w

“ “ @

“ " N . . 16 650 e
,
oo « o« . 80,260

“ “ “

" " it
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Szimmm‘gj.
18 In, Main, . . ., 10,000 feet.
16 ¢« . B . 8,700 *
12 ¢« . . B 11,900 ¢
8 « Pipe, . . . 38450 ©
cw« = .. . 63280
4 4« . . . 161,610 ¢

It is believed that the foregoing Report comprises the
principal features of all the sources of supply available in the
vicinity of Rochester. The time which has been occupied in
mpking the necessary instrumental examinations, and arrang-
g ‘the several plans of machinery, has been somewhat

limited, and many of the details remain in manuscript, which

can be more fully perfected hereafter, in case either of the
proposed plans is adopted. These, with any other information
on this subject, in our possession, are at your service.

With regard to the estimates made, it is proper for us to
say, that reliable and ‘experienced parties have intimated their
willingness to contract for the work at the prices named,
investing a liberal proportion in the stock of the Company at
par value. N

Respectfully, your obedient servants,
CHARLES B. STUART,
DANIEL MARSH,
Firy or Stuarr, SerrEnn & Co.,
- Ciwil Engineers, New York.
Nuew Yorg, Oct. 1,1853.
4






