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REPORT. -

The joint standing committee on water, to whom was referred ““all
the reports of surveys and memorials which have from time to time
been presented to the Council, having for their subject the plans for
affording to the citizens of Baltimore a copious supply of pure water,’’
and who were moreover instructed to convene from time to time
henceforth for the purpose of investigating the subject, respectfully
report, that they have given careful- consideration to the reports re-

ferred to, and for the purpose of investigating the subject of a copious. °

supply of pure water, that they have, from time to time, since the 3d
of January last, met in committee to receive and consider such infor-

mation on this subject as might be submitted. ‘1'o avail themselves
of distinguished professional abllltym the construction and in the
manauementof water works, they addressed a series of questions to

engineers, superintendents of Water works, and others, relative to the

proposed supply to the city of Baltimore, which questions, together
with the respective answers and other information, are here\vnh sub-
mitted in Appendix A. :

In the earnest desire to procure such mformatlon, as in their Judﬂ-
ment may prove useful in the construction of so great a work, the
committee proceeded to make careful examination of the works which
supply the cities of Boston, Albany, New York, and Philadelphia,
and the unfinished conduit, for the supply of Washington city;,in
which examinations they were accompanied by officers of the respect-
ive works, who cheerfully afforded all information solicited relative to
their construction and management.- The committee has also repéat-

edly visited the several streams near Baltimore, which have been re-

commended as sources of supply, to judge of their character, quality
and quantity.
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The information acquired by all these means, it is hoped, has en-
abled your committee to recommiend a scheme for a copious supply
of pure water, which will be found the most conducive to the health,
comfort and prosperity of our citizens. The committee do not think
it necessary at this time to submit a history of the water question for

. the purpose of showing the long recognized necessity of a copious ,
supply of pure water. They regard the action of the people in de-
ciding, by a nearly unanimous vote, ‘‘thatthe next Council proceed to
carryout a planfor a further supply of purewater,’’ asimperative; and
that in view of this fact, no time should be lost in first determining
the best plan to effect this purpose, and then prosecuting it to comple-
tion. They did not approach the consideration of this question with-
out being fully impressed with the magnitude of the interests involved,
nor without fully realizing the deplorable results which might follow

. the adoption of an injudicious system of supply. The experience of
many cities of our Union in the failure of their works to afford water
either in quantity or quality, adequate to the requirements of the in-
habitants, is too prominent to divest the committee of the feeling of
deep responsibility in their action on the subject of the introduction of
water into the city of Baltimore.’

The committee had early occasion to notice the extraordinary facili-
ties which are presented for procuring a supply of pure water, and
upon contrasting these with the corresponding facilities of other cities,
they could not but form the opinion that Baltimore, in this respect,
stands unrivalled. The high grounds which bound the city on the
western side, contain four distinct streams, which find their outlet
within or at a short distance from the city limits. All of these
streams, which are of surpassing purity.in their natural state, and
. which either yield by ordinary flow or by storage, could be made to
yield a large supply daily, attain an elevation within ten miles of the
city adequate, without dams of extraordinary magnitude, or without
pumping machinery, flow over nineteen-twentieths of the houses
which have been and which may be built within the present limits of
the city of Baltimore.

With such opportunities to obtam a copious supply, it became es-
sential to consider with great care the various plans which have been
suggested, all of which may be embraced in one of three classes—

1st. By elevating the water by pumps, with 'lake storage, to obtain
an adequate daily supply. |

- 2d. ;By natural ﬂow, with lake storage, to obtam an adequate dallx
-supply. .
< 3d. By natural flow, direct Wlthout lake storage.

The first named of the above systems possesses the sole recommen-
»datlon of economy of first cost, but requires large annual outlays for
expenses of ‘machinery, and involves the risk of accident, from which
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it is of the first importance that works of this character should ‘be
guarded against. - It also requires a resort to the system of storage.

To this particular subject the committee have given especial con--
sideration, and they present their views as resulting from personal ex-
amination of the works where storage is resorted to, and from the
testimony of the superintending officers.

The cities of Boston and Albany are supplied from’ large lakes or
basins where the water is collected; and whence it is conducted in
brick conduits to the receiving reservoir. The surface of these are of
variable heights, depending uponjthe quantity of water consumed in
the cities, and upon the amount supplied by influent streams, springs
and from rains. The consequence of these fluctuations, which are
unavoidable wherever the system of storage is resorted to, is shown by
the report of the superintending officers.

From a report of the superintendent of the Albany water works,
dated January 1st, 1855, the following is extracted :

¢« Upon dlawmg off the water'to commence the stone work, it was
discovered that only a part of the lake south of the said road had.
been cleaned, while not a yard of muck had been removed from that
}Jortlon lying north of the road, which I found covered to a depth of
rom six to twenty-eight inches with decomposed vegetable matter,
the collection of centuries. Upon reporting the facts to the commis-
" sioners, I received directions to have the bottom and sides of the lake
excavated to the sand. Accordingly, on the 16th of June this work
was commenced, the whole work of grubbing and cleaning the lake
was finished on the 13th of October. Upon the completion of these
important and necessary improvements, an explanation of the lake
would have convinced the most sctptical, that no apprehensions of
impure or unwholesome water for the future, need be entertained.
At the highest flow line the water will rest upon clean sand, with-no
vegelable mould or partially decayed tlmber to impart to it thelr im-
purmes

It is evident fxom this extract that great precautlons have been taken
to obtain pure, water, and that the character of the bed and sides of
the lake (being of sand,) greutly favored the securing this: result.
.From the same report is extracted the following, commencmg on
page 53 :

“The lining of the dam and the large amount of muck and other
vegetable impurities removed from the lake will insure hereafter, wa-
ter as pure as that furnished by any ¢water works’ in the world. :Nor
need the citizens fear any deterioration in its quality, the streamsiand
lake being principally supplied through springs flowing from the adja-
cent banks. In discussing the purity of the water furnished in 1853,
[remark : ¢In the month of October it was found necessary to close
the outlet gates of Ranselear Lake to afford facilities for repairs in the.
conduit and at Watervliet Lakes.’
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; ¢« The water immediately rose abové: its maximum height of sum-

mer, although still below high water mark.: By thus overflowing the

vegetable matter upon its banks, a peculiar and offensive taste was

imparted to the water. As soon as this-was discovered, the lake was

immediately redueed, and the complaints of citizens, which were cer-

tainly well founded, removed. The taste resembled that of fish ; and

from a number of these having been taken from the service-pipes, the

cause of the evil'was at first attributed to this source. Subsequent

and frequent complaints, however, from different and remote sections

of the city, induced me to make aypersonal examination, when I at

once discovered that the cause was a general one, the origin of which

existed at Ranselear Lake. So thoroughly impregnated was the wa-

ter with this unknown foreign ingredient, that upon drawing it into a

basin, the odor was very offensive ; the taste in every instance much

resembling fish. It was observed, first upon the upper service, and .
about ten days elapsed before it extended generally throughout the

city. ' In Elk street the water was distinctly marked by this peculiar

fishy taste and odor for several days before it was observed in the large

main in Washington street, from which the pipe in Elk street derives

its supply. In October, 1854 impurities similar in taste and odor,

and apparently following the same law in extending through the

mains, were discovered in Boston. So general were the complaints,

and so offensive the water, that a thorough examination of. Cochituate -
Lake, and an analysis were deemed imperative. The subject was re-
ferred to Professor E.'N. Hosford and Charles T'. Jackson, Esq., em-
.inent chemists of Massachusetts, who after separate' and distinct ana-
lySIS, -arrived at the same conclusion:’ )

“.; In closing an elaborate report, Prof Hosford says: ¢¢The recent
peculiar taste in' the Cochituate water is, in the judgment of the un-
dersigned, due chiefly to extracts more or less volatile from'the decay-
ing of minute aquatic organisms, for the most part vegetable, which,
during the late prolonged drought, have been produced in extraordi-
nary quantity upon the low meadow marshes, bog and peat land,
which supply the surface drainage to Cochituate Lake.”’

1. The following extract from- the conclusion of the report made by
Charles T'. Jackson, Iisq., gives the result of hls observations and ex-,
periments : ;

«] regret as much as any one that we have not been able to settle
all:the interesting questions that have arisen as to the origin of the im-
‘purity complained of. . This much we have done—we have proved
‘that the peculiar taste of the water does not originate within the pipes,
‘but-exists at the fountain head, and that it is not the result of animal
putrefaction, but of vegetable fermentatlon and that there is nothing
. deleterious in the water. These aré some pomts gained. In time we
may search out the other matters should the evxl ever occur again.
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“My examinations, although they satisfied me that the origin of
the cause affecting the water in Ransselear Lake, was attributable to
vegetable fermentation,and not to animal decomposition, did not lead
me to the same conclusion (as to the particular material thus ferment-
ed) arrived at by 'Professor Hosford and Jackson. - Instead of-a
drought, the summer and autumn of 1853 had been peculiarly mark-
ed by frequent and heavy rains, while the lake had been ‘maintained
at 2 uniformly high flow line for months, leaving only a small area of
peat land uncovered and subject to the action of the sun.

¢ Beside, while Cochituate'Lalke receives a large surface drainage;
Ransselear Lake is principally supplied by -springs’ underlying a strat-’
um of yellow sand, from ten to thirty feet. in. thickness, the ad]acent
lands affording no water shed, except when the ground is frozen. .

¢TIt is evident, therefore, that while the peculiar taste and odor of
the water, in both instances, were :similar, the ‘circumstances under
which they were developed were not the same. As my opinion of
the operating cause in Ransselear Lake depends for the most part on
observations, it niay be deemed empmcal to submit it to the - pubhc
until verified by experiment.”’ : RN

Notwithstanding the confidence expressed in the above extracts;
that all causes of impurity had been removed -from Ransselear Lake,
and that the citizens need not fear any deterioration in its quality,
when the committee . visited the  Albany'water works last July, the
water then delivered into the city was wholly unfit for domestic use,
and renewed efforts were being made to determine the precise cause.
From all the facts above stated in connexion with the other important
facts, that'the water of Ransselear and Cochituate Lakes are remark-
ably pure, and that periodical deterioration exists only in those cmes ‘
where the supply is from lake storage.

The committee. are constrained to the belief, that’ be the precnse
cause of deterioration what it may, and it is ev1demly as yet undeter-
mined, yet that cause exists only in connexion with the. system’ of
slonge They therefore consider that its adopfion as a mearis of sup-
ply to the city of Baltimore, under all the mrcumstances, would be
highly injudicious. Lo

Referring to the various systems or schemes-of supply for the c1ty
of Baltimore, the comittee are decidedly. of opinion that the plan of
natural flow without lake storage is alone that which should be adopt-
ed. ;Whenever_ this has been secured, the daily quantity of- water
withdrawn bemg not greater.than the daily flow of. the :source of
supply, the purity of the water is eertain to be retained.

Upon careful .examination- of :the ¢ question’” of the. quantlty of
water required for the city of Baltimore, the committee are of the
opinion, that in devising new works a supply of not less than 60.gal-
lons per day for each Individual, should be afforded. : Assuming the
present population at 200,000, there is then required for present use,
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12,000,000 gallonsbof water daily.: From' the guagings whrch have ~
been made of the several streams near Baltimore, together with their
own personal and -frequent observations, the committee find that the
Patapsco or Great Gunpowder Falls are the only streams of adequate
capacity to afford a daily supply at all seasons of the year equal to
even the present requirements of the city.

A comparison of these two streams with reference to a select.lon as
the source of supply, does not exhibit the Patapsco as presenting any
advantages over the Gunpowder, either by proximity to the city at ne-
cessary elevation for natural flow, quality of its water, or cost of re-
‘quired works, while the comparison of the respective volumes of

" water’ discharged during drought,.shows that the latter exceeds the
former by about 50 per cent.

."The committee recommend the adoption of the following described
plan for the introduction of watei from Gunpowder Falls : :

A dam to be erected at or near Opossum Hollow, so as to raise the
waters 22 feet above the present surface, or to 176 feet above tide,
thereby forming a lake about five miles in length. The land flooded
thereby, is represented on the lithographic map as made by Capt
Chiffelle.

. This dam to be burlt of solid cement masonry, to be similar in gen-
eral proportion to the dam at the Croton river for the New York aque-
duct, and to have an overfall 300 feet in length.

.The shores of the lake to be .grubbed and excavated where neces-
sary, S0 as to have a depth of low water of not less than four feet
everywhere
. From the Opossum Hollow a tunnel to be built in a_direct line to
Tiffany’s Run, :starting with its floor 20- feet below the overfall of
the dam. The tunnel to be of an oval form, about 15 feet high and
12 feet wide, with 'an:area of 142 square . feet or requiring 5% cubic
yards of excavation to each lineal foot of tunnel.

The length df this tunnel will be 41,200 feet, and consequently
require the excavation of 216,300 cubic yards of materlal, which, we

have no-doubt, will be found to be solid rock. The slope or descent

*of this tunnel to be 1,108 feet per mile, the capacny of which, with
the water flowing through it. by its own gravity, will be 140, 000 000
of gallons per 24 hours. . When, however, the head of water at the
dam’ is allowed to act on that flowing through the tunnel, without -
back, pressure from water in the.reservoir, its velocity will be greatly
accelerated, and, in that ease, the tunnel will discharge into the reser-
voir upwards of 250 000,000 gallons of water for 24 hours, at an ele-
vation-of. 150 feet' above fide.. To expedite the constiuction of this
tunnel, it will be necessary tosink about 20 shafts, which will vary
in. depth from 60 to 300 feet, and will average 200 feet in depth;
these shafts to be about 8 feet wide and 14 feet long, with an area of
941 square feet, thus containing 3% cubic yards per foot, and contain-

N
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ing, in all the shafts, 14,000 cubic. yards of exdhvation. Although
a portion of this excavation nearest the surface of the ground will be
in earth, and, in consequence, of comparative cheapneés to remove,
yet for greater security in the estimate of cost, it is assumed to be all
in rock, and rated accordingly.

From the most reliable evidence the committee could procure; they
are of the belief that the tunnel will not require_arching in any part;
but in the estiinate, they assume, to cover possible cases, that it w111
require arching for one-half of its length,

The arch to be composed of brick masonry, twelve inches in thick-
ness, laid in hydraulic cement. The tunnel excavation is estimate
to cost $7 per cubic yard, and the shafting $10 per cubic yard. In
assuming these prices, the committee rely on their being fully ade-
quate, from the testimony which has been submitted on the subject,
coming as it does from engineers and contractors distinguished for sci-
entific attainments and practical experience. If the opinions of such
men, expressed with the fullest confidence in their accuracy, are of
any value, the committee do not err greatly in assuming the. prlces
stated as the probable cost of executing this work.

At the entrance of the tunnel there should be a gate—house fo con:
trol the flow into the tunnel, and at its terminus a similar gate-house
to control the flow into the reservoir. '

Itis proposed to have three reservoirs { - The first, covermg about
40 acres, to be in Tiffany’s Run, and when full to surface, to be 176
feet above tide ; the second to be located in Cold Spring Run, to cov-
er about 20 acres, and when full to be 146 feet above tide ;: the third
to be located on top of the hill at Mount Belle;to cover about 2 acres,
and when full to be 270 feet above tide—the water to be forced into
this reservoir by a portion of the water operating a turbinein its de-
scen! from,the first named reservoir to the second. From these reser-
voirs, iron pipes should convey the water to the city, which should be
divided into three water districts. 'The first to be supplied with water
from the lowest reservoir; and to embrace that portion of the city ly-
ing not more than 60 feet above tide. The second to .embrace that
portion lying in higher ground, but not more than 100 feet above tide..
The third to embrace that portion more than 100 feet above tide.

The following is the aggregate estimate of the cost.of all labor and -
materials necessary for conveying by gravity 140,000,000 gallons of
water daily to the reservoir, and for the dlstrlbutlon of 12 OOO 000 gal-;
lons daily throughout the city : . y

- Bstimated Cost. < B
Excavation atid embankment about lake, . . '$75,000

S

Dam at Opossum Hollow, gate-house and wiste werrs, &c. 85,000
Excavation in tunnel, 216 300 cubic yards, $7 C e 1514 100

Shafting for tunnel, 14 000 cubic yards, $10, ."‘, - 140,000
2 LT Ll b .\‘;~
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Afchihg tunnel, 20,800 lineal feet, $15, * - - . 309,000
Receiving reservoirs, connexions and turbine, - - 422,630
Land damages for tunnel;: . - - . . - - - 10,000
‘ DA .  $92,555,730
< Add, 10‘per cent. for contingencies, - . - = - 255,573
R e e " 92,811,303
Water rlghls and land damaggs which it is believed can o
:be obtamed for the sum of R - - . 425,000
S o  $3,236,303
" ‘Ad‘d for distribution for pipes, - - - 766,000
Tota] e T e e . - $4,002,303

The quantlty of pipes required for the dlstnbutlon of water through
all the streets- at present built upon, is necessarily conjectural, but
upon-the basis adopted by the committee, it is believed the assumed
cost will not vary far from correctness, \New York, with a popula-
tion of 630,000, has 242 miles of pipe work of which 160 miles are
6 inch pipe, 50 miles of 12 inch pipe, 12 miles of 36 inch pipe, and
20 miles of pipe averaging 24 inches in diameter. The population
of.the city of Baltimore is about one third of that of New York, and
it is estimated, therefore, that. there would be required one-third of
those.several quantmcs of pipe for this city. The cost of these would
be $1,230,000, and adding 10 per cent. for stop-cocks, hydrants and
plugs, wouldamount to $1,353,000, from which deduct the estimated
value.of pipes at present laid, there remains the sum 0(‘ $766,000 as
the cost for dlsmbuuon yet to be incurred. . 5

s REVENUE
In estlmatmg the probable amount of. revenue o be demed fmm
the use of ‘water for domestic purposes, the committee are guided by
the results attained in’ other cities of our Union.. -In New York, the
revenue for the year 1854 amounted to $609,000—being at the rate
of 92 cents: for- each inhabitant,” - In ‘Boston, the revenue was
$223, OOO—-bemg at. 'the rate of $1.24 for each inhabitant. In Phil-
adelphia, for the year 1855, i( is estimated at $330 OOO—bemg at the
rate of 97 cents for each mhabltant '
- From these facts, it would appear that lhe revenue to be derlved
~_ upon completion of the works, may be estimated at about $1 for
each inhabitant; or to the sum of 5{‘;250 OOO—bemg over 6 per cent.
on’ ‘the whole cost of the works.
. There is another source of reVenue, however, ﬂ-om whlch, it is the
opmlod of this commlttee, large receipts will be obtained, whlch is
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the sale of the surplus water for power purposes.! The practicability
of applying water pressure as a motor, the committee: consider to- be
thoroughly and most satisfactorily demonstrated: by the:working of a
water-pressure engine in daily operation in the city of Boston. The
committee examined this subject with great ‘care,-and. obtained 'the
information they possess by personal examination, fully  impressed
with the importance of this subject to the interests of the city of Bal-
timore. The engine referred to is of four-horse power, and is used
for propelling the press of the Evening Traveller newspaper, having
a daily edition of 14,000 copies. The.proprietor stated to the com-
mittee, . that water-pressure engines pbssessed' many advantages over
steam engines, and that at the rate of one cent per hundred gallons,
which is the price paid for the water, he found the cost about twice
as great as that of steam.
* The Boston City Engineer stated that application had been made
by other persons for the use of water as a motor, at these rates, but
that the supply was not sufficient to admit its further use for this pur-
pose.
The elevation of the water in the reservoir at Boston is 115 feet
above tide. 1In Baltimore the height will be 176 feet, consequently
the power to be afforded by any given quanity of water will be great-
er in the latter named city than in the former. by over 50 per cent.,and
at corresponding valuation would be sold for 14 cents per hundred
llons.
gaIf the city shouid sell surplus water of the Gunpowder for power
purposes at one-fourth this price, at which rate it will 'be greatly
cheaper than steam power, there would be required the sale of only
22,000,000 gallons of water daily to afford a revenue sufficient; from
this source alone, to pay the interest on the cost :of: the:works- as
herein proposed. This quanity of -water, if expended duriiig. twelve:
hours, would yield 2,000 horse .power, or less than. half the .steam
power now used within the city lmits. . - " T P
Reference can be made to cities in Europe, where wwaler is used as
a motor ; but without entering into further detail, the: committee be-
lieve they have submitted facts sufficient to demonstrete both the ap-.
plicability of water for this purpose, and -the certainty of its.extensive
use when the opportunity may be presented. ..Nor - do they deem it
necessary in this connexion-to dwell upon the great. advancements of:
the general prosperity of all interests in this city, which:would. result
from a material -diminution. of the cost : of power for: mechamcal ior
manufacturing purposes. wheel e g o
In the construction of the works, the commlttee have consrdered a .
lan of operation which they regard with much favor.! .. >
Taking the cost of the works in round numbers:at $4, OOO 000 ,
they propose that their entire eompletlon be eﬁ'ected in four years,

and in the following manner : I
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© First year tetminahngJan y Iat 1857'i R R
Expendlture for tunnel, - , e e 400,000

Plpes for - dlstnbutmg in cxty, RS ':‘ii‘. S et e 200,000

Total expendltura ﬁrst year - . S . - $600,000
f: Imerest y - -, ., = . $18,000 .

- .Second year terminating Jan,y 1, 1858:‘ Y ' C
Expendxture for tunnel, =~ « .- . . . - - $500,000
Dam; &e. at lake, - " '= - . - - 100,000
Reservoirs,and connexions, . - - - - 200,000
Pipes for distribution in the city, . - - 200,000

R ‘ : c _—
ar e e L $1,000,000
Imerest . - . $67,080 ‘

Thll‘d year, termmatmg January Ist 1859
Expenditure on tunnel,’ e . - - $600,000
Dam and lake, Can ‘-» T - - 50,000
Pipes for distributing i 1n clty, - . - - 250,000
Reservoxrs Toe e, . - - 100,000

N 1,000,000
Interest, C e s - $130,020 0 .-

Fourth year, termmatmg Jan y lst, 1860: Co '

When the works will be completed, - . $1,400,000
-/ Interest, .. -, - - $218 771 : :

Makmg the whole amount. prmclpal and interest, .

By the. compleuon of. the pipe work at the time of the mtroductlon
of. the water, it is not doubted that the receipts for the first year there-
after would equal the interest on the entire cost of the work, even if
the annual interest ‘during each ‘year of the construction, should be
added tothe capital. Should it be deemed pieferable, the surplus
property bought from the Water Company,could be sold from time to
time,-so as to meet the interest commg due, and would be found ade-
quate to the purpose. . P

There is evidently no necessny of i lmposmg a water tax, during the
progress of this work; nor will there be any necessity to resort to tax-
ation to meet the interest on the debt after construction.

. In submitting their report, the committee can only claim to have

brought to the consideration.of the subject an earnest desire to perform
in a faithful and intelligent manner, the duties which were imposed
upon:them. ' They have recommended that the general plan reported
to the Council last-year by T. E. Sickels, civil engineer, should be
adopted, with such modlﬁcanons, however, as to them seemed advisa-
* ble, upon personal examination of similar works, and as was suggest-
~ed by men of science and experience. Indeed, the committee con-

(
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sider that to this question of a further supply of water to the city of
Baltimore, a vast amount of scientific research has been directed, and
that the results p\oint, with singular concordance, to the plan which
should be adopted.

Without any intention of invidiousness, the committee refer to the
testimony of Capt. Meigs, U. 8. Engineer, in appendix A, for the
full and entire substantiation of the views expressed in this report.
This distinguished officer, possessing a reputation not less for profes-
sional ability than for great practical experience, has at this time,
under his charge, two of the great works of the country, the Wash-
ington aqueduct and the enlargement of the capitol. Guided by his
counsel and that counsel confirmed by others of scarcely less emi-
nence, the committee do not doubtingly submit these results of their -
eXaminations, and recommend the adoption of the accompanying or-
dinance,

JNO. A. THOMPSON,

JAS. S. SUTER, -,
DANIEL LEPSON,

First Braneh.

WM. E. BARTLETT, Jr.,
- WILLIAM E. BEALE,
W. S. SHOEMAKER,

Second Branch.

- i
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Resolved by the City Council of Baltzmore, That all the reporis of surveys and memo-
rials which have been from time fo time pres;anted to the Councnl havmg for their sub-
ject the plans for affording to the citizens a copious supply of pure Water, be referred
to the Joint Standing Committee on Water 3y and that said committee be instructed to
convene from time to time henceforth, for the purpose ‘of in;/estigating said subject,—
havinu' the i)ower to send for persons and 'papers, and in any and every way procure
such information as, in their Judument, may prove useful in the construction of so

great a work.




Hroceedings before Committee,

The Committee met in the ehamber‘ of the Second Branch of the
City Council, at 5 o’clock, P. M., on the 3d January, 1855. ' Present:
Messrs. 'I‘HompsoN, BARTLETT, BeaLk and SHOEMAKER. ALLEN E.
ForRESTER was appointed-Secretary. It was agreed on, that the place
of meeting of the comnnttee should be the chamber of the Second
Branch, the hour 3%,0 ‘clock P. M. ., and that any three of the com- -
mittee should be considered a quorum for the recepuon of mformatlon. ‘

FRID AY, January 5z/z 1855.

Samver Hinks, Esq .o M‘tyor of the cny, having been requested to
attend the meeting, was asked the followmcr questlons ‘

1. 1t is noted, that in- your messatre to _the (Ilty Council, dated
November 27th, 1854, you say, that “ after careful investigation and
due reflection, you give it as your’ deliberate opinion, that if all'the
water from Jones’ Falls be properly applied, we shall have an abun-
dant supply for all purposes, and in every quarter, for the ensuing
ten or twenty years:”” will you inform this committee, with such par-
ticularity as to details, as may seem to you proper and.suitable, under
what information and by Wh'lt e\ammatlon you were led to such a’
conclusion ?

2. Are you prepared \Vlth any phn for the mtroiuctlon, from
Jones’ Falls, of a pure and abundant supply for the present, and ten
or twenty years of future, Whlch you would sumrest as prope1 to be

adopted by thecity? =~ "u -

Mr. Hinks requested a copy of the. quesuons put to hlm, in order
that he might consider and answer theni in writing. -

2



Monpay, January 8th, 1855.

‘CorumBus O’DonnELL, Esq., late President of the Baltimore Wa-
ter Company, havmg been requested to appear before the committee,
was-asked the fol]owmg questions:

Query 1. What is the quantity ‘of ‘water which is now aﬁ’orded
daily, to the citizens of Baltlmore, by the works of which you were
Iately the President ? -

2. 'What was the daily quanity durmg the last summer?

‘3. . What was the revenue to the Water Company and city
together, from water rents, during the year just énded, and what from
other sources, growing out of the purchase of -the Water Company s
property ?.

4. Ttis noted, that in'a report of the joint standmg commiftee
of the last. Councrl it appears.that main pipe, at a cost of $56,695,
liad been recently laid down by the Water Company, and that the
additional revenue expected therefrom was 12 per cent.: is-it your
opinien, that such a return for that expendlture has been or will be
realized ?

.5. When this addition to the mams was made, and, as has
" been stated, at a .cost of $86,695, was any addition made to the

- pumping power “which is used for ralsmg the water for the hlgh ser-
' vice into the Chase reservoir ?. .

6. ' Whatever the per centage of return “for such expenditure
may be, or may have been, could the same rate of return be expected
for money expended on the layrng of more main pipes, and if so, to

- what extent? that is, of main pipes so laid ?
7. A point having been arrived at, when," m view of the pre-
" sent mode of supply; the. laying of mains would no /longer pay a good
per centage, should the city, in_your oplnlon, extend the present
system of pumpmg, or adopt a new system ¢ ?

8. "What.1s the supply whrch is daily afforded to the citizens
of Boston and’ hew York What is"it in wmter, and what in
summer”

9. If the population of thls crty ‘be now, as is supposed, of
-over 200,000 inhabitants, is it your opinion, that the quantity which
. you ‘have just said was afforded to the cmzens, ought to. be cons1dered
a,sufficient supply 2
" 10. Have you ever  stated lt to be your oplmon, that Jones’
Falls would soon be found to be an insufficient source for a supply
~ for this c1ty, and 1hat the cuy ‘would- have to look elsewhere for such
a supp]y .
: - Should the- cny determme to prO]ect new Wonks, whence,

in your opmlon ) should a supply be drawn ?.
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12. Having pointed out what should be the source of the sup-
ply, will you state to the committee what reasons you have had for
arriving at such an opinion? .

13.” You have stated the revenue of the last year to be about
$ "~ : do you suppose that this sum might be in any considerable
degree raised by the adoption of a new system of charges which would
be just and equitable? - Give the committee any views or opinions
which you may have formed of this matter? Particularly as to what
increase of revenue might be expected from a water charge on those
houses within the present water belt which do not now take the water,
the occupants of the same havmg 1t at their optron to introduce the
water to their premises?

14. It is said, that you have, under the supposition that-such
houses may and ought to be charged, and a great increase of revenue
produced, indicated a plan by which a copious supply might, at no
distant day, be introduced, in such a manner as to impose no serious
burthen of taxation on the commumty if so, will you explain your
plan to the committee ? -

15. It has been stated that there are numerous daily apphca—
tions for permission to connect with the street mains, and you are
given as the authority for. the statement: will gou inform the com-
mittee what you know-about these applications ?

16. If it ‘be true; that these applications are as numerous and
pressing as has been stated, and ‘they should continue to be made at
the same or an increasing rate, will it not happen, that to meet them
properly, some new system of supply must soon be resorted to?

17. It has been proposed to raise by steam, at White’s Mill,
an additional supply: what, in your opinion, mrght be expected to be
the extent and cost of such supply" N

18. Would the abstraction of a greater quantity from Whlte s
dam than is now drawn thence, impair the VaIUe of the water powers
below ? and if so, to What extent ? ? o R

To the- above questions; proceedmg as. far as the tenth General
O’Donnell answered as follows: : .

Could not tell the amount of water supplied' to the city; there
was always an abundance; last year more water could have been
furnished than Was.requrred to suply the demand.

Some years ago- left home to examine the works of other cmes,
visited the Croton works at New York ; during the drought no water
passed over the dam for the space of three months ; none of the mills
had been in operation during that period. As an evidence of the
fact, he cited that birds had built their nests on the top of the dam,
bred their young and still the nests remained.- From an examination
of the .Croton works, was led to believe that Jones’ Falls would afford
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sufficient. water for the city. - Boston was supplied with water from
the Cochituate lake, which is furnished by the rains ; during the
drought of last year the lake was so low as scarcely to give a suffi-
ciency.” At Philadelphia there has recently ‘been erected additional
reservoirs of - large dimensions. .

“'The water.of Jones’ Falls, properly applled w ould be sufﬁcrent
to supply the city with a population three times as large as at present ;
there would be a sufficiency for all purposes. During the survey of
the Water Commissioners, had employed at the expense of the com-
pany -a person to gauge Jones’ Falls, for the purpose of comparison
with that report. :‘As it had been stated, there were mistakes made by
the commissioners,~ he presented the communica(ion to' corroborate
their report. . On 18th September, 1852, at 10 o’clock, gauged the
falls above Lanvale dam; the water being clear and free from the in-
fluence of rain ; the quantity was34,122,240 gallons in 24 hours,—with
an allowance of 30 gallons to each mhabltant 20,000,000 gallons
could he obtained, which would not .require any addition for some
time.. ‘If he had continued at the head of the works, he would put
pumps at Bradford’s mill, to secure the waste water at that point ;
would have formed reservoir -at -White’s - mills, ‘and supply the city
from- there; Stony Rin would afford as .much water -as would- be-
needed in shmrner ought to have .water enough stored to supply the
city for two weeks; had water enough, but could not use it because it
was muddy; never could get the owners .of property to name a prlce
for the property at Stony Run. - :

His desire was, that the city should be supplied at cheap rates,
whlch could be:done by forming 'a lake in the ravine that would
afford enough for ten or filteen years. -

"~ The flow of Jones’ Falls varied. At the greatest drou ht of last

year, the mills ground 4,000 bushels of wheat per month. Never
had intended going to any other stream;.believed there was water
enough for twenty years; there was enough to sup}ply -the demand;
“the greatest difficulty was to get water in the months of August and
September; should reserve in other seasons.to supply at that time.

Did not run the water into the reservoirs more than eight out of
twenty-four hours. .If the property continued with the company, he
would lay no new miaing unless the- pxoperty holders would pay six
per cent. interest on the money so- invested in laying the pipe; they
should be made to pay for main pipe as for paving streets. He be-
lieved that if the property purchased from the Water Conipany was
- properly managed it would yield a sufficient revenue to defray the
whole expense of the- addmonal supply requlred . :

- 1t was then proposed to submit to Gen. O’ Donne[l a copy of the
quesuons, ,that he ‘might answer them in Wwriting, and his assent to
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this having been g\iven' , such’ co};y was furnished to him.  The com-.
mittee are without an answer.

Columbus O’Donnell, Esq > submltted a paper, written by Wm.
Dawson, giving the result of a gauging of the water of Jones’ Falls,
September 18, 1852.- The first: point selected for measurement was
above the foot of the Lanvale dam, about 120 yards below the first
toll-gate on the Falls’ road, the water being clear and free from the-
influence of rains. ~ The time for observationwas about 10 o’clock in
the morning., :

The result of six observatlons was an average velocity of over 30
feet in a quarter of a minute. ~The mean width of the stream, after
deducting to compensate for friction, was 30 feet; the mean depth of
the head, middle and end of the section was .88 cubic foot. The.
flow for a quarter of a mmute was 5 924 gallons, or 34, 122 240 gal-’
lonsin a day. " ‘ v .

The second measurement was made in the tall race at the Stricker
mill. "The result of five observations was an average velocity of over
48 feet in a quarter of a minute. - The mean width of the race was
16L feet, - after. deductlng compensatlon Afor friction. The average
depth of the head, middle and end of the section was one foot. 'The

. flow for one quarter minute was 5, 924 gallons, or34, 122 240 per day.

¢“You see by inspection,”’ says Mr. Dawson, ¢ that the results of
the two measurements prec1sely agree, Whrch is a“most remarkable
case of consistency, each proving the. other For friction I made
ample allowance in both trials, the rule bemg to deduct units from-
the square of the velocity at the -top, and the square root of. the re-
mainder will be the velocity at the bottom.  This would make the
friction less than I allowed for it, hence my calculations are reliable
and safe, which are 34, 122 240 gallons in one day, berng upwards of -
thirty-four mllllons dlscharglng 1in one day — o Cw

He then 1ecap1tulates the" capaclty of Jones’ Falls, both measure-
ments giving the same quantity of gallons, as follows: 23,696 gallons
in one minute; 1, 421 760 gallons in onehour, 34,122, 240 gallons in

oneday ’» L L
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James SrADE, civil engineer, of Hartford, Conn., called. Com-
menced the gaugings of Jones’ Fallsin October.  He designed to have
a lake at the Relay House, with a water surface of one hundred
and nineteen acres, using for-it one hundred and fifty actes of land.
The larger the lake for the retention of water the purer the water will
be; as it gives all the impurities more time to settle. -

A dam could be built there, of such strength that it would not give
way by the pressure of the water against it. ~His plan for it is very
similar to the dam at the lake of the Croton water works, which has
stood the greatest of freshets. The first dam built at the Croton Lake
ginve way. One on the Kennebec river; Maine, gave way; one at

adley falls, Mass., gave way; one in" Chelsea, Mass., gave way;
and many others have given way, because of the original plans being
insufficient.. But after.all the experience on these, there is not the
slightest difficulty in building a dam to stand any rise of Jones’ Falls.
Made his plan for the dam with a knowledge of all the above failures,
having learned by his own and. others’ experience that-such a work
must-be built in the most substantial manner.. Made his estimate ac-
cordingly. Estimated over $80,000 as the cost of the dam and gate
house at the lake; besides $22,000 for land and work at the lake. .
~ The soil is well adapted for-its construction, there being.rock on
both sides, near the sluice, and much gravel on the west side. . There
_ is some sand in the bottom of the stream where it was gauged Itis
a very convenient place to construct a dam. 'T'heland is mostly unfit
for cultivation. ‘It could be purchased very cheaply.. Estlmated it
at $50 per acre. .’
~ The water in the dam would be at an elevahon of 225 feet above-
mean tide. . Estimated forty gallons per day for each inhabitant. In
Phlladelphla, where the drainage is like Baltimore, they do not use
much over thirty-three' gallons each. This estimate covers all used
for shipping, steam engines, and all other uses.

A dam could be erected in the ravine at Stony Brook of great mag-

nitude. It would require about sixty acres of land, with a water
surface of thirty-one acres. . Estimated the land for it to be worth $500
per acre. . The estimates of the cost-of land were all from 30 to 150
per cent. above their assessed values. .
" Gauged Jones’ Falls in a _much dryer time than he gauzred the
other streams. It was after -a six Weeks’ drought, and it gave over
34,500,000 gallons in twenty-four hours. . T'o be certain of making
correct gauges, he put in a wooden sluice. -All the water passed
throtgh it. - Could not well be gauged without adopting some such
method, because of the shifting bottom of the Falls. ~ .+ _ -

There was a heavy storm on the 25th and 26th of November,
1852, which raised the Falls from six to eight feet in the ravine.
On the 26th November 194,000,000, and on the.27th 179,000,000
gallons of water passed down the Falls. The daily average in Octo-

-
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ber was 19,000,000 gallons; in November; 42,000,000, and in De-
cember it was 37,000,000 gallons. * [t would yield by storing it full
25,000,000 of gallons. . The commissioners directed him to estimate
for 15, 000 000 gallons perday. From his surveys and observations
he thouﬁht it an excellent place for a reservoir. The dam and gate
bouse were estimated to cost $105 000, and the land and work for
this reservoir and contingencies $55,000; total estimated for the reser-
voir and dam; and contingencies, '§160,000. Water .in it tq be 150
feet above mid tide in the harbor. This reservoir might be dispensed
with- for the present. ) :

Proposed, also, a reservoir on the high ground of Mr. Mankin;
water in it to be 220 feet above mid tide; to cost about $70,000.
The city can be amply supplied by a natural flow from Jones’ Falls.
18,000,000 gallons daily, gives 40 gallons per day to each inhabitant
of 450,000, which is more than double the present population.

Took much pains in getting the water for the chemists to analyze.
Was satisfied that report of chemists was the result of a fair examina;
tion. The water from all the streams was better than the water of
New York or Philadelphia. The Gunpowder and Patapsco are each
one grain purer than Jones’ Falls; Gwynn’s Falls best of all.  Jones’
Falls has but one-half the lmpumy in the gallon that the Croton
water has. - The Jones’ Flalls water does not corrode the plpes as
much as the water in Philadelphia; New York or Boston. ~

- He was._ satisfied, after much reﬂectlon, that the survey was m :
every way correct. : o

W'EDNESDAY, January 10, 1855

GhORGE Y. WorTsvaTon called. Istheauthorof a communication
to the Council, dated November 22, 1854, on the subject of. the in-
troduction of water to the city of Balumore, is a merchant miller by
profession ; founded his opinion that a right could be purchased from
the owners of the property on the Patapsco to abstract 100,000,000
gallons of water from the Union dam, on each Sunday, ’from his
knowledge of the gentlemen who owned the property; they would be
willing to take a reasonable compensation, as the water was running
to waste; the Patapsco flows 73,000,000 gallons per day during a pro-
tracted drought; gauged it during the period Mr. Sickels was engaged
in gauging it; gauged it above the Avalon mill, the same place Mr.
Slade gauged it in 1852; last summer, during the protracted droughty
it was about the'same asin 1845. Gauged it three Sundays in suc-
cession, and found'it.about the same as Mr. Sickels’ report; believed
Mr. Sickels’ gauging was correct; its flow on the first of November
last was about the same as during the drought of last summer; flowed .
about the same at Hockley as at Union dam;.if 100,000,000 gallons
were abstracted on Sunday, it would take one day to fill up the dam;
during a drought the mills use all the water of the stream; there were
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eight improved water powers from the Hockley to the Union; he had
not consulted all the owners, but thought the right to use the entire
amount of water of the Patapsco could be purchased for $400,000. -

- The advantage of the Patapsco- over the Gunpowder was, that it
could be introduced at. about - one half the expense; Union dam was
‘177 feet above tide, and Elysv1lle 206 feet above tide; the water of
the Patapsco could be introduced by a natural flow from Union dam,
a distance of six miles frora the city. - If all the water was abstracted,
and no water runs over the combing of the dam for one day, it would
not produce ill-health by reason ‘of still-water being left in .the low
places, as there would not be time for the water to become unhealthy

because of stagnauon

oo

i FRIDAY,' January 14 1855.

- THOMAs‘ H. ‘Buckrer called. Is a physwlan by profess1on is the
author of a pamphlet published in 1852 on epidemic cholera; he be-

~ ~ lieved the Gunpowder would be the best stream for adoption, but it

1

would cost a large’ sum of money; he certainly thought the present
supply insufficient; if the supply of water was large, the cost to the
citizens would be small; 60 gallons per day was a fair average for
each inhabitant; it would not be advisable to increase- the flow from-
Jones’ Falls, at any considerable expendlture, unless by storage, and
augmentlng by introducing other streams into Jones’ Falls; the water
in the lake should not be less than 45 feet depth every. where if the
water was shallow, the action of the sun on the dregs would cause
the water to- become unwholesome. The supply from Jones’ Falls
could be augmented by introducing Bloody Run, &c., into the chan-

- nel of the falls, but the cost of this would .be as great as a larger sup-
ply from the Gunpowder, and:it-would-be best to. adopt the latter
plan in preference;.it would not-be advisable to store.the flush or
freshet water of other seasons, to glve the addltlona] supply requlred
during the dry season.. -

If all the water of: Jones’ Falls was taken out above the CIty, and'
the bed of the stream in the city was left dry, it would make the city
unhealthy, and the yellow fever would prevail during the summer;
if a dam was erected several milesabove the city, and no water flowed
over the combiiig of the dam during a drought, and at the end of the"
drought a heavy rain should fall, the accumulated filth. would be
washed into the flats in the city, and generate ‘disease. - If all the
‘water was abstracted from the falls, the bed of the falls in the city
‘would have to be filled up; in the event of the breaking of the dam;,_
. the city would be lnundated ,'The water of all the streams are health--
ful. enough for use.: The water of the Gunpowder would not produce
accretlons in the plpes, such as prevmled at N ew York and Boston
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S BALTIMORE, Januar_/ 20”’: 1855

Auen E. FORRESTER, Esa.,

- 'Secretary of Water Committee:
Str: : SR S
Accompanying this, you will find answers to the questions of the

Water Committee of the City Council, received January 10, 1855.
I have connected each question with its answer, so that it mlght be

more readily understood.

Yours, very respectfully,
JaMES SLADE,

Oivil Engineer.

L BALTIMORE, .fanuary 10¢h, 1855.
James Stape, Esa., . o ‘
Sir: . < S r

I have been directed by the Committee to transmit to.you the

enclosed questions, to which an answer is requested at your very

earliest convenience. o

Very respectfully, \

"~ ArLen E. FORRESTER, -
-Secretary Water Committee.

!

. First.—<¢ On.Monday, being before the Committee, (joint stand-
ing on water, of the Council,) you spoke of your plan.of bringing in
water from Jones’ Falls, from above the Relay House, and you were
understood to say that it could be brought in for about a million of
dollars; in that sum, did_you intend to include every expense, or was
it excluswe of Water rlghts below the Relay House, and a city net-
work ¥

T this T answer.—It was e‘ccluswe of the water r1ghts and of the
city net-work, but ‘included both the Mankin and Union reservoirs
- and dams. But the Union reservoir might be left out for some tlme,
which would deduct $160,000 from the estimate,

- The second question.—¢¢ What would be the total cost of -your
plan to introduce this 18,000,000 of gallons from near the Relay"
House, inclusive of a city net-work and the water rights below 7

Ankwer.—DMy estimate on page 185 of the Report shows, that for .
the lake and dam at the Relay House,including land and ‘every thmg
for it, including also the whole line of the conduit, with 4,190 feet in .
length of tunnelling, including also both the Mankin reservoir and
the Union or Stony Run reservoir, with dams and every thing com-
plete, including in this whole line of work over 280 acres of land, at

3



14

prices far above their assessed values; and’ ﬁmshmg the whole line of
~work entire, the cost would be - - - 81,023, 878
- N.B. Inall this work, the estimated prices for all the

tunnellmg and rock excavation are more than double the
estimates which ot/wrs have made for other similar work

Jor this city.
"For pipes, etc., to dellver the water at Rose Hill for the T
* high service, - - - . 41,450
For cost of distribution over and above what the c1ty now
- owns, - - - - - - 544,246
Add the commissioners’ estimate of the value of the water
+ ;- rights above White’s Mill, - - - 370,000

e o 1,979,574
This estimate was for 19,000,000. F'rom this we may. ~

deduct the Union reservoir, equal $160,000, and also de-

duct for saleable property now owned by the city, but not

11ecess1ry for the water works, equal $320, OOO—tolal 480,000

Total cost from Jones’ Falls, 1nclud1ng c1ty net-work and

- water rights, equal Y-+ - - . - $1,499,574

This quantity may be hereafter increased, at a-comparatively small
cost, by 1 Increasing the storage capacity of the stream above the Relay
House

The third questzon —<¢¢Js the pl'tn then (on Monday afternoon)
spoken of the same substantially as that estimated for on pages 181,
182, 183,184 and 185 of your report of June-18, 1852, (as prmted)?”

- Answer.—1It is substantially the sane plan.. :

" The fourth question.—¢¢ It isknown that you estimated for two and
one-half‘ five,ten,and seventeen and one-half millions of gallonsrespect-
tively, by pumping froma White’s Mill; will you state what it was that
'you estimated would be the cost.for. each of these amounts, mcluswe
of distribution and all other expenses?’’

" Answer.—I did not estimate for 1ntroduc1ng any- -of the lesser
amounts spoken of. I only estimated the cost of pumping the small

- amounts to the resewou, but did not make any estimate for distribu-
ting them, as no estimate was desired by the commissioners for'any
amount less than 15,000,000 gallons per day.

. 1-did estimate fOL mtroducmg 17,500, OOO gallons per day from
\Vhlte s'Mill,; pumping by steam into the- Stony Run and Mankin
reservoirs, in which ‘case we should also get the additional million
which naturally flows into the Stony Run’ reservoir. --T'he estimate

* for this .amount of water includes the engines, engine houses, and all
the buildings, gates and fixtures of any and every kind; necessary to
keep up such a daily supply of water. Of this amount two and a
half millions of gallons were to be pumped into the hxghest or Mankin
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reservoir, at an elevation of 230 feet, and the remaining 15,000,000
to be pumped into Stony Run reservoir, at a height of 150 feet above
mean tide, including the pipes for both the high and low services in
the city, and the pipes for dxstrxbutlon, the same as for the estimate
by natural flow. . .

" THE ITEMS ARE AS FOLLOWS:

The cost of distribution, being the difference between the

value of the old and new pipes, etc., the same as by - '
- - - $544,246

natural flow, . - -

The pipes for the low service, endmg at VVashmgton
Monument—(this item should now be deducted, asthe =~ = = =~
Water Co. have since put in pipes for this purpose,) 80,920

The pipes for upper service, to deliver the water on Rose - .
Hill, same as estimated for natural low, - - = - " 41,450

The cost of the engines, with boilers, pumps, etc.,also ..~ -
engine houses, with foundations, bulk-heads, wells and
gates, also the rising mains, through which to pump- !

. the water, and all other necessary fixtures, - - 627 500

The dam at Union Run and reservmr for upper service, '~ 159, 550

.

Actual original cost of getting seventeen and one-half mil-

lions of gallons of water by pumping at White’s Mill,

and distributing it, independent of the pipesthen owned -

by the Water Company, -- =~ - » - - 531 453 666

And then, to make a fair comparison between getting -
the water in this -manner, or.by natural flow from the .-
Relay House, I made an estimate of what would be the
annual ezpense of fuel, engineers and assistant engineers,
firemen, oil, tallow, etc., repairs of engines, etc., depre--
ciation of engines and machinery, etc.; to keep up this
daily supply of seventeen and one-half millions of gallons of -
water. 'T'his annual expense represents the < capital re-- -
quired,’’ the interest-of which is totally lost, just as much
asif the same amount of capital was . put into a line of -

_aqueduct, to bring the water by natural flow, and there-

fore to.make-a fair comparison between-any project of’
getting water by pumping, or by natural flow, this ¢¢ capi-

- tal reqzm‘ed” should be charged to the pumpmcr pro_]ect.

. My estimate for thxs cap1Lal was,* - .- o 015,200

My estimate for seventeen and one- ha[i’ mllllons was, . '$2 368, 866

* At the rate of rost to the Baltlmore VVa.ter Company for pumpmg by steam the past
season, the ¢ capital required”” would be much more -than - the above, but-with such
engines as would be’ used for pumpmrr on a Iarfre scale the above amount would be

sufficient.
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If from this we deduct the Union .dam , the galéable’ pfop-
. erty now owned by thecity, and also the pipes since. .. - .
. putin by the Water Company, equal - 496,720

Then the total cost of obtammg seventeen and one- half
millions, by pumping at White’s Miil, plus 1,000,000
~-in Stony Run, and 1nclud1ng city net- woxk, equal . $1,872,146

The Sifth guestwn —<«You state it as an objectlon (page 181) | to
these last plans, (for pumping by steam at White’s Mill,) ¢that we
must take it at its-flow in dry seasons, bécause we cannot store it;
therefore we cannot get as much at this point of ‘the stream as'we can
at the Relay House, without havmg larger reservoirs thar are now
proposed* into which to. pump it when it is plenty. Do you still
‘entertain such opinions?’ - % -
~ Answer. —I sull entertam the “same oplmon 5 for the followmg
reasons:

If we were to take the water from W'hlte s Mlll it is supposed that
we should not own any thing above it. Then all the storage from
- which to pump must be on the stream below the mill: This, as can
easily be seen, affords comparatively but little room for storage, even
if the Falls tumplke is built'up so as to raise the water below White’s
dam to the full height of it. I have not made an actual survey: of
this spot, but it certainly ¢ould not be made to contain but a very few
millions of gallons of water, and therefore if we desire much more
than what the proposéd Mankin and Umon reservoirs' will contain,
we must find more room for resérvoirs. ~ When I said, at this point
¢¢ we must take it at:its flow in _dry seasons, because we cannot store
it,”” I intended to'be understood as using this expression somewhat in
comparison with thé cost of other methods of obtaining similar amqunts
of water. Plenty of land could no doubt be obtained on ihe hills
near White’s Mill; on which to build reservoirs to hold as much as is
designed for the lake at.the Relay House. - It'would take at least one
bundred acres for reservoirs_and banks, (making this deeper than the
lake;) which, at $500 per “acre; the estimated value of the land for
the other reservoirs at this place, amounts to $50,000. It would cost
at least $300,000 to build it and furnish materlals. Say $350,000 as
the cost of the land and reservoir. The Brookline reservoir, Boston,
has a. watersurface of about 23 acres. It cost much less proportionally
“to build it than il will to build one on the hlgh ground near White’s
Mill. . Its cost, including land and | gate -house, was $197,477.

To be able.to have all the water in times of flood, we should require
" much morg machinery than I have estimated for, so as to have enough
of it with which to pump up the water at such times.

. It will'be seen, that as.the storage reservoir and the j pumping cost
so much near the cny, and also that s0 much more machlnely will be

* At 'Whlte s Mlll is meant.
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required, when larger quantities of water are to be obtained by pump:
ing at White’s Mill, that it will- be much cleaper to store the water
above the Relay House, as land is much cheaper there, and we save
the entire pumping. Or, in other words, when more water is wanted
in the city than the natural flow of the stream in dry times, it is much
cheaper to stop it in the high valleys, in times of freshets, and let it
flow through a conduit; when it is wanted, than it is to let it all run

- down hill, (falling 140 feet in the four or five miles of dlstance,) and
then to pump it all up again to the heights wanted.

The sizth question.—<¢ If the city should decide to adopt elther of
those points, the Relay House or White’s Mill, as the source of her
future supply, which of them, under your. plans, would you recom-
mend to its adoption ?”’

Answer.—1 would, and do recommend that 1t should be taken
from the Relay House. ‘

The seventh question.—¢¢ Do you, or do’ you not thmk that it
would be advisable for the city to draw its supply, looking to a long
future, from White’s Mill 7’

Answer.—1 do not think it would be advisable to take the water.
from White’s Mill, for reasons given in the answers to the fourth and.
fifth questions, and also for the reason that the water will be grow-
ing more and more impure at the' mill, owing to the increase which
there will be hereafter of factones and habitations on the line of the
stream, .

The eighth question.—< If you should have been ‘satisfied that
during the last year the average daily flow of Jones’ Falls was, for-
the month of August, about eight millions of gallons, and that in
September it fell down to a daily flow of five and a half millions of
gallons, would you still think it would be advisable to adopt Jones’
Falls as the source of supply for Baltimore ¥’

Answer.—The rain-fall in the months of. June, July. and August
in the year 1854, was only about one half as much as the average of
the rain-fall in the same months, in every year that a record of it has
been kept near Baltimore since 1817. By a reference to the table of.
rain-fall, page 12, of Mr. Sickels’ report, it will be seen - that in the
month of May, 1854 that 5.63-100 inches of rain fell in that month,-
and that nearly one half thé average annual amount of rain fell in the.
first five months of the same year. If such rains are stored above the
Relay House, as they can be, and sent downas wanted for city use,
there will be no-lack of water in the summer; .

. The gaugings which show a flow of only eight and a quarter mil-.
lions were commenced-at the end of a ten weeks* drought, and were
continued through the dryest season ever known. - .

1 have no hesitation in advising the adoption of Jones’ Falls as the .
source of supply for the city of Baltimore, and I have no doubt, that
with proper storage, it will afford all the water needed in the city for
twenty years to.come. In thattime, the money, and the interest of it
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which will be saved, by taking this stream, -instead of -either of the -
larger ones, will more than pay for the introduction of either of the
larger streams, . at the end. of that time, and you will then also have’
Jones’ Falls, giving the same amount of water as heretofore. ’

o I 'I‘HURSDAY, January 30, 1855.
ALFRED DUVALL called Is by professmn a mechanical and civil en-

gmeer, has had much experience .in .the construction of various hy-
draulic works.. (Mr. Duvall presented letters from J. H. Alexander

.and James Murray, of  Baltimore, and' A. Ruden & Co.; of Payta,
- Peru, testifying to his competency as an engineer.) . Is the author of

a memorial to the Council, during the last session, entitled ¢Communi-
cauon ln relation to a supply of -water, &c., from the Gunpowder
river.”” It is still his -opinion, that.it-is only to the Gunpowder that
Baltimdle can look for an’abundant and constant supply of water, at
a reasonable cost, and that-he had for years looked upon the Gun-
powder as _the only proper source. . He believes that at or near Opos-
sum Hollow is the best site ‘to locate a dam across_the Gunpowder
from which to draw a supply of watér. for our city.:

«."There are,.in his opinion; serious objections to the site- proposed by

'Mr Sickels for a dam to suit the purpose designed..

' In making a tunnel from the Gunpowder, by the lines indicated by
himself or by Mr. Sickels, believes that no lining or.arching would be
necessary, except at the beginning and termination. - From his ex-
amination of the region referred to, believes it will be easy to construct
a tunnel through; there are few objections to the geology of the same;
he believes the line of tunnels proposed would be found. to be prmcr-

" pally through Gneiss rock,.that will be of the most desnable character

thlough which to construct a tunnel..

He also presented a memorial to- the Councrl in November, 1854.
If the city was going to adopt’ means to obtain a temporary supply. of
water, he would recommend it be taken from Herring Run.  If the
city was prepared to do-it; he.thought it most desirable to go direct to
the Gunpowder; he lecommended Herrngun because it was on the.
route to the Gunpowder, and as the work for a supply from same
would be preparatory to-an abundant supply from. the Gunpowder.
He was satisfied 5,000,000 of gallons per day of reasonably pure water

“could be had from Herrmg Run; (through long droughts, as per plans

he had recommended;) he believed that such plan could be executed
for less than $485,350, as material and labor is lower now than when

“he made the estimates for such plan it ‘'would require an addition of .

about$67,000 for thirty-six-inch main, to connect. with the present net-

work.. All his plans and calculations’ look to a future abundant supply.

He would “contract to give five millions of gallons from Herring Run,
at his estimates; and give satisfactory security for the performance of
the work;. he believes it could be done:in a good manner for $50,000

less.
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. Estimates for excavating, masonry, embankments, puddling and
iron pipes, can be made with correctness where correct surveys, etc.,
have been made, from which to procure data for calculations; such
estimates are less difficult to have correct than estimates for an ordmary
building.

His first objection to taking an additional supply of water from
Jones’ Falls is, that storage is the ouly dependence; believes that
through the drought of last summer nearly all the flow was extracted
for present supply; noticed the falls at Monument street bridge and
neighborhood some ten or fifteen times during the.late drought, and
his opinion was, thatit did not flow 1,000,000 of gallons in twenty-
four hours, beyond the supply for city purposes. Mr. Slade has, in his
opinion, suggested the best general plan for a supply of water from
Jones’ Falls, and which will cost, for nineteen million of gallons de-
livered at Rose Hill and Washington Monument, as shown by Mr.
Slade’s report, page 99, $1,146,248, and to which must be added the
vilue of water rights on Jones’ Falls as per commissioner’s report,
pages 26 and 39, $700,031, and to which should be added the value
of the water rlghts requnred on Stony Run, which, it is presunied,
cannot be had for less than $30,000, making the cost $1,886,279 for
a supply of 19,000,000 of gallons, and much of it from storage in dry
seasons; such supply would be greatly -reduced below Mr. Slade’s
estimate, as the flow of the Falls, falls below the minimum his gaug-
ings show, and which it did" very much last summer, as shown from
gaugmgs wade by Mr. Sickels; see Slade’s report, page 79, and Sick-
els’s, page 26, showmg a diminution in the flow, in 1801 of Jones?
Falls of 8 209 116 gallons below Mr. Slade’s lowest gaugings.

Two hundred “and twenty-five feet above tide is not sufficient
elevation, in his oplmon, ﬁom whlch to water evexy part of the cny
properly. - ‘

Visited New York in June last; found no waterin any of the public
fountains, showing the supply from the Croton was exhausted; be-
lieves the Croton works are represented to furnish 35,000,000 of im-
perial gallons a day, equal to rather more than 42, 000 000 wine gal-
lons, as 100 impetial gallons are equal to 120. 0320 of wine.

In years past; Jones’ Falls, he believes, was not clalmed to ﬂow
more than 8,000,000 gallons in'very dry seasons.

The expendlture to construct a proper dam and lake on Jones‘
Falls, for the purpose indicated by Mr. Slade, he believes would cost
a much larger amount than estimated for; believes Mr. Slade’s other
estimates to be such as the work he proposes.could be done for, less
the dam and- labor proposed. on Stony Run, which he believes to be
conSIderably too low for a good and secure w01k sntuated as the same
would be. - .

If a dam on Jones’ Falls or lts trlbutarles, formmg a large Iake,
was lo give way, such would be most destrucuve to llfe and property k
in the lower parts-of the city. 2O
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~Almost all waters hold in solution matter that has an affinity for
metals, producing in pipes oxidation, accretions, &c.

Has never tested the effect of the waters of the Gunpowder on iron
or lead.

Has devoted hlmself' to the study of hydrauhcs for more than twenty
years, and has made varlous experlments in hydraullcs and hydro-

- dynamics. :

From mature dellberatron, hls oplmon is, that no other stream pre-
sents any thing near equal advantages to the GunpoWder fora supply,
of water to our city. -

By introducing the  entire flow of the Gunpowder from the point
referred to, is satisfied the surplus water, over a supply for domestic
use, &c., can be disposed of for power, and at a price that would
yyield a revenue that'would pay the interest oni -the eéntire cost of the
work, leaving the supply for domestlc purposes free, ot but at a

* nominal charge. ‘

It appears to him’ that Mr. Slade has made no estimate for excava-
ting much of the large lake he proposes on Jones’ Falls, or for the
one in- Union Runj lakes, in his opinion, when used for storfge,
ought to be at least twelve to fifteen feet deep, in shallowest -parts,
and the embankments or banks of a slope of not more than 2} hori-
zontal to one vertical ; and for a permanent work; if the supply should

‘be vequired to be drawn .down- *much, the banks, when not of rock,

ought to be walled or lined with stone; he is of opinion, the necessary
‘excavations, so as to give a depth of twelve feet in shallowest parts,
and the necessary walling or lining the embankments of the lake,
which Mr. Slade proposesshould flood an area of 119 acres, will cost
very largely over his estimates for same. He believes the location
proposed by Mr. Slade for a dam on Jones’ Falls a good one, but
considers such work, if done, should be constructed without regard to
cost, considering the large amount of water intended to be stored be-
hmd it, and believes it would cost more .than estimated for if made
secure, or as far so as it ought to be to provrde agamst extraordinary
causes.

The 'dam of the Croton Works gave ‘way- not long after its first
erection, (and which had been builtat a very heavy cost;) itis pre-
sumed it was constructed under the supervision of a skillful engineer.

He believes Mr. Sickels’s estimates per-cubic yard, perch, &c are
in general such as contractors would take them at; - believes thit a
dam built on the Gunpowder, at the site and of the he1ght Mr. Sickels
proposes, to serve the purpose intended, should be of greater overfall,
&c., and would cost much more than’ estimated" for; considers Mr.
Sickels’s estimates for dam would be sufficient for the erection of a
good dam at or near Opossum Hollow, at such pomt the dam would
not require to be a high one.-.

-For twelve or ﬁfteen thousand dollars a good boulder dam could be
built across the Gunpowder at or near Opossuln Hollow; by filling in
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across the stream a large barrier of boulder rocks, thrown in promis-
cuously, and filled behind with broken stone—such dam would be
strong and not very tight at first, but would most likely serve all ne-
cessary purposes for some years, and serve as a coffer and ‘back-filling
for a future tight dam to be built in front of it.

Has seen a boulder dam on Deer Creek, some years past, that was
some six or eight feet high, and believes it is standing yet; the owner
and constructor told hlm he had three dams that had given way (on
the same site) previous to his erection of the boulder dam, which had
then been standing a number of years, and that it had cost but a mﬂe

. to keep it in good repair. - ,

Has a knowledge of all the water rights on the Gunpowder, from
its debouch to the Warren factory, and believes the entire control of
all the waters of the stream dammed at Opossum Hollow ought not to
be valued at more than $330,000 to $360,000. :

The flow of the Gunpowder at Opossum Hollow, by.gaugings, is
about as fifteen to one of Jones’ Falls. If the same should be con-
ducted to Homestead valley, at an elevation of 175 feet above tide,
and%e used along the course of same, for manufacturing purposes, to
Jones’ Falls, and fall into the dam of the Salisbury. Mlll and be used
from thence through the city for power, as Jones’ Falls now is, the
value of such supply, if valued in proportion to quantity and eleva-
tion, according to what the city has paid for- water rights on Jones’
Falls from the crest of Denmead’s dam to that of White’s mill,

- (being $340, 000 for not over 65 feet, equal to $5,230 76 per foot, say

§5,000,) it would be worth $75,000 per foot, or $13,125,000- for 175

feet; or valuing the waters of the Gunpowder (if turned to our city) '
in proportlon to quantities, &c., at what the water rights are valued
aton Jones’ Falls, from Whlte s Mill up, viz: $34O 000 for 140%
feet, as per commissioners’ report, page 26, equal to $2,633 per foot,
showmcra value for the waters of the Gunpowder of $39,495 per
foot, or $6 911,625 for water rights in the valley of Homestead and
clty, valued at the same as water rights are on Jones’ Falls, at an
average distance of 3% to 4 miles from Baltimore, $6,911,625 isa
laruer sum by some two or three millions than it will ¢ost to introduce
the entire flow of the Gunpowder to our city.

He had expended considerable time and money in rnakmtr surveys,
&c., relative to a supply of water for our city. He had not been in-
fluenced by any person or parties relative to the same, or received
any compenS'mon directly or indirectly from any source for what he
had done.

In January, 1854 after an absence of two years, he returned to his
native city, and expected to have found our city engaged in construct-
ing worls for a supply of water, by natural flow, from the Gunpow-
der river, but finding the plan recommended for a supply from said
river was by pumping, he was not surprised that such work had not
been undertaken, as he considered such plan_had but lltlle to recom-

4
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mend it. ~ After reading the-réports of various engineers relative to a
supply of water for the city of Baltimore, he felt satisfied the most
practicable, permanent, and by far the most economical plan of fur-
nishing our city with an abundant supply of Water, had been over-
looked. .

Havrng a measureably correct knowledge of the topography of the
country for'some distance around Baltimore, and of the flow of the
various streams near-the city, and their elevations above tide at given
points, he was well satisfied that a supply of water for Baltimore
could be more economically had from the. Gunpowder river, from an
elevation of some 180 feet above tide, by natural flow through tunnel,
than by any other possrble plan ; an oplmon he had entertamed for
- twenty years, - .

' Consrderlng all the plans proposed for a supply of water to our city
Up to the time he refers to, (viz: January, ’54,) objectionable, expen-
sive'and inefficient, he was induced to make surveys, etc., at his in-
dividual expense,”to show to the citizens of Baltimore-the most prac-
ticable and economical plan of procuring an unfailing and abundant
supply of waler. . The result of hlS labors are known to your honorable
COmmlttee S :

- The motives that have 1nduced hrm to make, the expenditures
he has made; relative to the subject matter; have been honorable. If
the plan he has originated: for a’supply of water for our city has
merit, (whrch he believes is generally admitted,) and is or will be of
benefit to the city of Baltimore, it will be to him a gratification (if he

- has no other reward) to know that he. has contributed to the interests
of a city that he is proud to be a-citizen of. - He has originated and
defined a general ‘plan- for- supplying our city with water, which, if
carried out, surpasses- in‘ the magnitude of its benefits, and is more

" economical in-its construction, considering: the supply, than any

water works in’thie world, and believes such general plan will even-
tually be carried out, and that posterlty at least wrll glve him credrt

for what he has one. C

b

ROCKDALE, February 9 1855.

.l’o the Jomt Stana’mg Commmee on W'ater o -
GENTLEMEN' f; e '

Having, in the accompanying paper, replled to the quesuons you
were pleased to ask us, we now desrre to invite your notice to the
following:

We are authorizedto suggest to your honorable body, that compe-
tent parties would be willing to contract with the city for the erection
of a good and sufficient dam above -¢¢ Woodberry,’’ 6n Jones’ Falls,
the surface of water-in which would be-at an elevation of nearly 170
feet above tide, to hold not less than = = - millions of gallons
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of water;the water to be taken from thence by iron pipes or mains of
sufficient’ capacity to pass forty millions of gallons every twenty-four
hours, into two reservoirs, one in the valley of the Union Run, to be -
at its water surface at an elevation of 130 feet above tide, of such
dimensions and capacity as might be desired,and which would furnish
about. ¢ six-sevenths®’ of the present population of the city with water,
mostly on top of their houses; in other words, that this reservoir would
furnish water at the same almude, by natural flow out of the pro-
posed dam, that the present Chase Hill reservoir does, into which the
water is now pumped from the Salisbury pump house; and the other
reservoir to be on the higher grounds adjacent to the valley of the
Union Run, and at an elevation at its water surface of 165 feet above
mean tide, and likewise of such dimensions and capacity as might be
desired. 'This reservoir would also be filled by natural flow from the
proposed dam above Woodberry. Furthermore,. the parties would
agree to contract for delivery from these two reservoirs, by iron mains
of sufficient capacity, or as large as may be required, one to connect
the lower reservoir with the present distributing pipes of the city, at a
point to be designated, say in the vicinity of Washington Monument,
(which at its base is 99 feet above tide,) and to supply all that ‘part
of the city inside of the line of 100 feet above tide, as laid down
on the map of James Slade, Esq.; the other to connect the higher
reservoir with the distributing pipes for the highest parts of the city,
or say all higher than 100 feet above mean tide, and which should
terminate at a point .to be designated, say in the vicinity of Madison
and Biddle streets, which is 126 feet above mean tide. - The water
from this upper reservoir. would be furnished to the citizens about
thirty feet higher than it is at present, with a certain, constant and
powerful force of head. 'The parties would agree to complete these
works in the most substantial manner—would, before or at their com-
pletion, convey to the city the full and perfect 'title of the water rights
from the proposed dam above Woodberry. to the city property, the
Rock Mill, together with the pipes and necessary rights of land.to the
same, and the reservoirs and appurtenances connected therewith, for
the full and effectual ownership by the city of the same, and would
take in part pdy thereof the Chase Hill and Mount Royal reservoirs,
to be delivered when the supply -was_had from the new works, the
Salisbury mill and grounds, the Lanvale Faciory and grounds, the
Mount Royal mill and grounds, and-the Rock mill and grounds, the
city reserving, in the conveyance -of the same, the free and absolute
right to the use of all the water of the stream to be drawn out of dam
or dams above Woodberry—and e

dollars, in the stock or bonds of the city, bearmg six per cent. pe1 ‘an-
num interest. This blank could  only be filled when was ascertained
the quantity of water that the dam above Woodberry, as well as each
of the two reservoirs proposed, should contain, and also the size and
capacity of the iron mains, and where they should terminate.. With



24

these requirements furnished us, we would -convey the same to our
principals, who would as soon thereafter as the examination was com-
pleted, be prepared to make proposals for the entire works, which, by
extending the capacity of the reservoirs,’ could be made to fumlsh a
supply of thirty ‘to fifty millions gallons of water every twenty-four
hours. As either of these quantities is so much larger than the city
would require for many years, and as it is an ‘ascertained fact that the
minirmum flow of Jones’ Falls can be-relied on for a daily supply of
about fifteen millions of gallons every twenty-four hours; and with
very small reservoirs a daily supply of: over twenty millions gallons, it
would setm an unnecessary expense to make large provision for
storage at the present time, but the land necessary for future storage
mlght now.be obtained, if deemed most desirable. .
We believe it can be shown by the working power of the stream,
as applied to the water wheels at Rock mill and Mount Royal mill,
for many years, in-the manufacture of flour, with-a reasonable allow- .
ance for waste of water during times the mills were not running, that
an average daily flow can be relied on of over thirty millons of gallons
of water every twenty-four hours.
The city, by purchase from the Water (‘ompany, being 1 now owner
01’ the distributing pipes in the city, reservoirs, water rights, &c., up
to Rock mill, inclusive, must henceforth look to the laymg of further
‘distributing pipes in the ¢ity, and water at-a greater elevation than
shenow has. . The report made- by Mr. James Slade of his surveys,
examinations, altitudes and estimates, is'so full and definite as to give
- every information necessary for a perfect understanding of the subject,
yet the work recommended most favorably by him is so elaborate,
and involving so much: expendlture of money, that it'may well be
questioned  whether the city is in. a position-to embark in it at the
present time; bes1des, to a large extent, it-is apparently unnecessary.
For instance, where is the necessity for bringing water for some miles
by an expensive aqueduct, through .tunnels, and embankments at an
elevation of 225 feet above tide; to let down into a reservoir ¢ 150
- feet above tide’’ before reachmg the city limits ? when, by Mr. Slade’s
own showing; ¢six-sevenths’’ of the present population of the city
are living below the line of 100 feet above tide. /-

Hence it appears what -is now wanted is: the procurement of ‘water
for city use, by natural flow of the stream, at a sufficient elevation for
practical use in the city, from above the localities of its present pollu-
tion. A hasty glance will show the existence of these sourees of pol-
lution to be from Woodberry factory down; and here, by constructing
a dam, and backing the water to the Rural mill dam inclusive, it
would be-at ‘an elevation of one hundred and sixty-seven feet eight
inches above tide-at ifs surface, and would cover about fifly acres of
Enound This elevation would furnish water, by natural flow, to the

ighest present inhabited” parts -of - the ‘city; with but few exceptions.
Whenever it- might be ‘wanted higher, -the removal of ‘the present
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pumping works to the proposed dam would throw it.into a reservoir
that should be constructed on the west side of the falls, on or beltween
the lands of Mr. Rogers and the city limits, at any desired elevation;
and as the quantity would be small, the pumps could probably be
always operated by the waste or surplus water, without any steam

power whatever.
For the works named, at a price contracted for, the city ‘would

know the extent of her liabilities for the same. The only additional
outlay would be for extending the distributing pipes of the city as re-
quisite, but which would of course increase the annual revenue from
" water rents; and it is altogether likely, that the water revenue, besides
paying the interest on the water debt, would yield annually a sufficient
sum to pay for finishing the entire dlstrlbuuncr pipes in a few years,
and that the surplus water revenue will; by the time the whole water
debt should become due, (say twenty ’to thirty years hence,) have
amounted to a sum sufficient, or nearly so,.to extinguish the sume.
If so, the ¢ good time”’ will then have come, when that necessary
element can be distributed ¢ free gratzs, abundantly, to the good
people of the city. : ' o
Very respectfully, ‘ LT
C S S. D. Tonee & Co.
SEcCOND Branca CHAMBER, Crry Hart,
A " Baltimore, February 17, 1855. .
Capramv Meics, T o

SIR: : :
The Joint Standlng Committee on VVater, of the Clty Council of
Baltimore, respectfully requests your answers to the questions herewith

sent, at your earliest convemence. ,
”By order of the Commxttee,

ALLEN E. FORRESTER,
Secretary

UNITED STATES CAPITOL E"CTENSION AND
Washington Aqueduct Qffice,
' Washm«rton, February 17, 1855,

To t/w Jomt Standmg Commzttee on Water; " ~ g
‘ of the C'zty C’ounczl of Baltzmore' v

GENTLEMEN' ‘ -

I have the honor to transmit herewnh replles to the questlons sub.
nitted to me, with your letter of February 17th in: recrard to the Bal-
timore and Washington water works. - ) :
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From the tenor of these rephes, you thl see that I am decidedly of
“opinion, that among g various plans presented, that which proposes
to introduce the water of the Gunpowder, by the larger air-line tun-
nel, is the proper one to adopt."
. Mr. Sickels’ estimates are evidently carefully and faithfully made,
andg do not doubt that the work can be executed for the amount
state . N

I am, very respectfully, your ob’t serv’t ,
‘ M. C. MEer,

Capt. Engmeers in charge extension U. 8. C.
. and IVaslzmgton Aqueduct

Query 1. What is your professron or calhng'? N
Answer. Engmeer and architect; a captain in the U, 8. corps of

Engineers, educated at " the United States Military Academy at West
Point, from which T graduated in 1836 - _

2. Where do you now. reside? .-

A. At Washmgton, District of Columbia, .in charge of the con-
struction of the United States Capitol Extension, of the Washmgton
Aqueduct, and Fort Madison, at Annapohs

-~ 3. You projected and cornmenced the Washmgton and George-
town Water VVorks, did you not'? ,.

A Tdid. -~ T

4. Will you glve some' account ‘of the estmntes of cost of these
Works, and their capacny ? -

" A. There were only four modes of supply to be thought of First:
The introduction by natural flow of the water of Rock Creek, which
would supply in winter and spring-26,732,300 gallons, but with the

_ best arrangements for storage of surplus water in reservoirs would be
liable to be diminished in the heats of summer to 9 860,000 gallons.
Estimated cost, $1,258,863. ‘

Second. A supply from the Potomac, by pumpmg lnto reservo1rs,
using for that purpose the water power of the Little Falls, about six
miles above Georgetown, a daily supply of 12,000,000 gallons, and
at an estimated cost of $1,662,215; -

, Third. A supply by a brlck aqueduct seven feet in dlameter,

bringing the water by, its natural flow from the Potomac, above the
Great Falls, about fifteen miles from Washington. The quantity to
* be this supplied being 36, 0[5 400 gallons dally, at an estlmated cost
of $1,921,244. ~ =

‘And Fourt/z "The cohstructlon of a larger aqueduct nine feet in
diameter, which, at an increase of one.-fifth .of the total cost; would
nearly double the supply of ‘water, grvmg 67 596 400 gallons dally,
at an estimated cost of $2,300,000,

/
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’ N

5. What were the reasons which led -you to fecommend the intro-
duction by these works of so large a quantity as 67,000,000 of gallons?

A. From the increase of the population of Washington and: George-
town in the two years preceding the date of my surveys and estimates,
the lowest estimate for their population at the end of forty years would"
be 250,000, who, at a consumption of 90 gallons a day for each indi-
vidual, a rate now well established by experience as sure to occur at
certain seasons of the year, would require for absolute use 22,500,000

gallons, without any allowance for public fountains, most needed
when the consumption for domestic use is greatest. A single jet of
the fountain in Boston, under a head of 126 feét, consumes four mil-
lions of gallons of water if allowed to flow for ten hours. Andin a
city of large extent like Washington, with many public squares and
parks, with a climate whose heat in summer is very great, with wide
and dusty streets, I considered that it was a necessity to provide for
many fountains, and for a very large expenditure of water in watering
the streets, laying the dust, cleaning out the gutters and alleys, gen-
erally badly drained, and thus adding greatly to the purity and health
.of the city, and tempering in some degree the intense heats of summer.

Provision ought also to' be .made when practicable, for a supply of
water power, at least to the smaller workshops, where a steam engine-
of two or three horse power or less is often employed at an expense .
for fuel and for an engineer ‘which far exceeds'the cost of - water power
if once introduced.

These considerations fixed. the dlameter of the condu1t at not less
than seven feet. -

Then, upon examining the addluonai cost of one of nine feet in’
diameter, I found that it did not much increase the excavations and
embankments, did not effect the' reservoirs and dams, &c., and that
with an addition of only one-fifth of the total cost, we could obtain a
double supply of water. I-did not hesitate to recommend this in-
creased size. It was adopted by the Presudent, and its construction
has been commenced. : :

6. In projecting new works, if it could be had at the same or nearly1
the same cost, would you recommend that- this city should adopta
plan for brlngmg in so'large a quantity, (as your plan proposes to in-
troduce to the above cities,) or'more, or less? - :

A. Baltimore is a_commercial city, and will probably always ex-.
ceed Washington and Georgetown in population and - manufactures.
It should therefore, in my opinion, have.a larger supply than Wash-
ington, if it could be obtained at a reasonable-expense. It will be
much more used for manufactories, such as breweries, dying estab-
lishments, sugar refineries, &c.—much more used as a-motive power.
Its working pupulation need the relaxation of public parks and places
of resort, to which llberal supphes of water in fountains lend the

i
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greatest attraction. Hvery reason which would induce me to recom-
mend a liberal supply of water for Washington, applies with equal
force to Baltimore, which, moreover, needs a large quantity of water
to purify the stagnant harbor, whose odors during the last summer
must be within the recollection of all its inhabitants, as they are
within that of all who passed through the city by railroad. 1 think
that the most ample available source should always be resorted to.
By the regulating gates at the entrance of an aqueduct, the quantity
to be supplied at any particular season may be diminished to any
proper degree. - While, if the source from which the water is drawn is
unlimited, and the aqueduct constructed of ample dimensions, the in-
“creasing demands of a population growing in numbers, in luxury, in
cleanliness, and in. manufactures, can be met by simply opening the

ates. v

g On the contrary, if from a short- s1ghted economy the works are at
first constructed on a contracted scale, their increase is very coslly

“ Baltimore has recently, T understand, paid for the imperfect works

which she now uses, money énough to construct a great part of the
largest work proposed by her’ engmeers ) PR

© 7. Of Jones’ Falls, the, lowest flow that Was observed i in 1852 was
14,696,225 gallons per day; in, 1854, it was 5,482,080 gallons per
day In 1854, it isbelieved that the average dally flow of six months
~ was butlitle, it any, aver 8,000,000 of gallons. - ‘On November 24th,
1852, it was 31 ,239,172 gallons, (4 47 inches rain- having fallen on
the previous days of the month.) - On November 26th and 27th it
was 194,245,128 and 179,491,276 gallons respectively, from which it
fell to 36 403 963 gallons' on the 29th of same month. In view of
these facts, it havmg been determined by -her citizens that a ¢ pure
and abundant supply of ‘water’’ should be introduced to Baltimore, is
it your opinion that it would be advisable to expend a large sum for
the introduction of whatever supply J ones’ Falls is hkely to atTord ?

“A.No., - R s

'8.Ina report ‘of. certaln commissioners appomted by the Clty
Councils, dated August, 1852, it is shown, that having in view the
lowest (observed) flow of 1‘85& by the plan and. estimates of Mr.
Slade, 79,000,000 of* gallons of water may’ be had from Jones’ Flalls
by natural flow for the sum of $2,990,494, including distribution.
In a report to the City Council by Mr. Slckels, dated September 9th,
1854, it appeats that, by pumping, 16,000,000 of gallons may be had
and distributed from the Patapsco for $2 393 850, and $1,127,215 for
net-work-—and-that from the Gunpowder, by natural flow, 70, 000 ,000
_ gallons may be had and:distributed (as the city is now 1mploved) for
- $1,958,850, and $1,127,215 for net work—and that from this last
‘mentioned stream also 140 000,000 gallons may be had (and in like
manner in part dlstubuted) for about $3, b27 215 ot
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If these estimates should be supposed to be correct or-nearly so,
would the adoption of Jones’ Falls for a future abundant supply be,

in your opinion, adv1sable7
A. No. ‘
9 Have you read the report of Mr. Slckels to the Clty Counml'? |

A. Thave. -

10. If you should be convmced that Mr. Sickels’ estimates are
generally correct, or nearly so, what stream should, in your opinion,
be selected as the source of a supply for this city ?

. A. The Gunpowder. -

11. You may have noted that in Mr.. Slckels estimates of' the cost
of introducing ‘water from the Gunpowder Falls, the largest item is
a tunnel 63 miles long, and of an area of 74 feet: takingit for granted
that this tunnel would be cut through ‘a formation of rock such'as is
described by Mr. T'yson, pages 62 and 63 of the appendix to that re-
port, and that theshafts are of the average depth stated by Mr. Sickels,
do you think that Mr. Sickels’ estimate for that tunnel per cubic
yard is about correct; and if not, whether, according to your informa-
tion and experience, it is too high or:too low ?

Pray explain, at such length as your leisure from your arduous
duties will admit of, giving, particularly, some ‘account of ‘what you
have been charged, have paid, and expect to pay for s1m11ar tunnel

worL

A. Upon the Washmgton Aqueduct there was no tunnel S0 long
as to require shafts. .Work was done at the ends_of the tunnels in
four different places. ' The rock is an exceedingly hard gneiss or mica
slate. T'he average work of the best cast steel drills in it before re-
quiring sharpening, being in some cases where I.had a careful ac- -
count kept, 3% inches. In another place, where the account was
kept for several days, the average work was 21 inches. I mention
this, because to contractors and engmeers it Wl“ be the best lndlcatlon
of the character of the material. -

The rock in our tunnels is not regularly stratlﬁed The strata are
thrown-up, twisted and contorted in different ways.

I observed that wherever the rock™for a shert distance: showed a
regular disposition of its strata, the work was much more rapld the
blasts much more effectual, and the cost less. . . ,

I paid for ihis work at the rate of $7 50, per cubic yard in one
opening; $7 in the three others. - Measuring onlythe net excavation
in the tunnel supposing it to be perfectly smooth, circular, and 11 -
feet in diameter, giving an excavation of 3.52-100 cublc yards to each’
foot in length. = A much larger quantity of rock was removed by the
workmen, as the irregular stratification caused great irregularity in the

5
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effect of the blasts, ‘and all parts pro_]ecung within' the cylinder of
" eleven feet diameter were .removed.:

‘'The work done up to the present time at the first opemng is 201
lineal feet, which cost, at $7 50 per cubic yard; and 3.52 yards to
the lineal foot, $26 40 per lineal foot, or $5,306 40.

At one of the other openings 150 feet are finished, costing, at
3.52-100 yards to_the foot and $7 per cubic yard, $24 64 per lineal
foot, or $3,696. At one other opening 60 feet have been completed,
and at the fourth 41 feet. They were paid for-‘at.the same price of

. $24 64 per lineal foot, or $7 per cubic yard. - One other : tunnel,
nearer-the city, and more convenient to supplies, in which the rock
appeared to be somewhat softer, [ have made arrangements.to have
_excavated at $6 50 per cubic yard, by the same persons who have
.beéen at work upon the others. =~ .
"+ Inthese excavations we were. not suI)Jected to any expense for
pumping or for hoisting the material from shafts. I have not the data
- for determining the exact cost to the person who undertook the work,
but the impression among - the agents and .engineers of the United
States who supermtended it was, that he. made a falr, lf not a liberal
rofit. .« -
P We dld not find any hmng of' the’ rock necessary The lm[e trick-
lmg springs which, near the. surface. of the hill; found their way
through the roof, . collected. upon:the-floor of the tunnel and flowed
out at its riouth.. - The, rubbish- of -the  excavation f'lllmg to’ the floor
sufficed to close the small seams in'the “rock;.and 1 think that no ma-
sonry or lining will be needed in this rock, except to stop here and
there an open seam, should such occur, by a little brick work. |

The concrete lining and side walls for'which Mr. Sickels estimates,

Tam of oplmon -can be dlspensed with, and thus a savmg made in the
‘ estlmate -
"By smkmg the shafts alonﬂsrde of. the tunnel Ime, instead of over
~ it, much of the cost of reﬁxlmg may be saved. A strong brick arch at
the rock surface, sufficing instead. of filling the whole shafi;if indeed
- they are not walled. up “from the rock, and preserved as means of en-
. trance to the tunnel, and for removal of such stones as might in time
fall from its roof.. . ,

‘Considering the ‘great’ quanuty of . work in this tunnel where a
small charge on each' cubic yard of excavation will cover the extra
expense of machinery for hoisting” and pumping’ from ‘the shafts, I

“am of opinion that the prices named by Mr. Sickels, amounting with
- the 10 per cent. to $7 70 per. cublc yard wrth Judlcrous manacrement
“ will suffice to execute it. -
.. 'The saving in‘ dispensing wrth the concreté floor and' the ]mmg
- will alone nearly cover the cost of the machlnery for horsuncr out the
: materral of the excavatlon. Th
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12, Will you look over Appendix ) of Mr. Sickels’ Report, and
having examined its details, inform us how his prices compare with
those which you have paid and expect to pay for similar work in the
construction of the Washington and Georgetown water works; say for
masonry, whether cut.or rubble, (dry, mortared or cemented,) in wet
or dry places, excavations in earth and rock, embankments, refillings,
puddh , und for iron pipes? = - -

A. Mr Sickels’ estimates were made after mine, and after the
extraordinary rise in the price of iron. - His pricesare as follows, com-
pared with those I-adopted, not taking into’account the allowance for
contingencies, which in his estimate is generally taken at 10 per cent.,
in mine 20 per cent. upon the prlces adopted :

Estrmate of : Estlmate of

. . . Baltimore Aqueduct. . VVashmgton Aqueduct :
Thirty-six-inch iron pipe, - $15 00 per foot. $15 00 -per foot.
Thirty-inch do. « " -~ none . . 900 - _. .
Twenty-inch . . do. . -~ 700 . :-. 500
Twelve-inch do. .. “’'none 220 .
Excavation about reservorrs, N ; .20 percub yd 20,

Dry wall, - - = - -300 per yard 3 78 per yard
Embankment on dams,”. 20

Puddling, - - - 50 40

Rock excavation in. tunnel o 700 pald 650 to7 50
Concrete, - - -« . 600 . estima’d3 64

Open cut rock e‘rcavatlon, -~ .1-00  av.est.1 80

Earth excavatlon, - Te 200 : 21

Stone, 6 00 average 6 00

Brick work in condult per cub: yd 700 - 666

From the above comparlson it will appear: that T assumed prlces
rather hlgher than Mr. Slckels, and took a larger estlmate for con-

tm%encws
he banks of the Potomac on the lme of the W'ashmgton Aque-

duct are unhealthy for some months of the year. The work is fur-.
ther from the city, and so much complaint has been made of public
work overrunning the- estimate, that I determined to assume prices
which should be in . the oplmon of engmeers beyond all cavil or
suspicion. -

_ They are so; yet they have: been. attacked severely by those who
are not engmeers, and the assertion made that the work must cost
four or five millions more than the estimate, which was $2,300,000. -

I think Mr. Sickels’ prices in-the neighborhood of Baltimore are
fair and just, and ‘that the work with. proper supermtendence will be
executed within them. - ‘

13. You are doubtless aware that sinée the last summer there have
been great changes in the prices of labor and iron: would not such
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changes materially and favorably effect the cost of a great work, such
as that proposed under Mr. Sickels’ plan?.

‘A. The fall in prices which has lately taken place, and the present
want of employment for laborers, would of course facilitate the con-
struction of any pubhc work, and would tend to reduce its cost
materially.: :

14, Are such matters as,tunnellmg, (the characterlsllcs of the ma-
terial ‘being correctly ascertained,) masonry of all descriptions, exca-
‘vations of rock and earth, embankments, puddling and iron pipes,
\amongst those things which expenenced engmeers consider dlﬁicult to
- éstimate with .correctness? .

A. While it is difficult for an unpractlced person, and even an en-

‘gineer, to say what will be the exact cost of a small piece of work of

- any kind, as a single cubic yard of ‘masonry, for example, the aver-
-age cost per cubic yard for large quantities, whether of excavation,
embankment, tunnelling, masonry or puddling, is well ascertained
by experience. Indeed, upon this knowledge all the contractin
upon our extensive rallroads,canals public buildings, &c., is foundedg
The close agreement - often -found between the. bids of different and
‘competing contractors for public works, shows that those who are skil-
ful are able to estimate with-closeness the prlces at whlch they can do
the work and make a profit. . -

15. From your knowledge of the- consumptlon of water in the
Northern cities, what do you think should be provided for the dmly
average consumption of the cmzens of Baltlmore, per head. of its
population?

A. Excluswe of all use of. water for decoratlons by means of foun-
tains and jets d’eau,. the quantity should not be less than 90 gallons
per day. for every member of the population, at this date, if the work
is only for the present time or one hundred years hence, if the city
Wlse]y resolves to build a work to supply the city for-that period.

An aqueduct well constructed is the most durable of the works of

‘man. Aqueducts built before the bhrlstlan erastill continue to supply
‘the city of Rome with.water. -,

" If the work Ue buried beneath the surface, and properly constructed,
it can be made secure. against nearly all the accidents to which other
public works are liable. .

T have lately ‘examined" a portlon of the Croton aqueduct.
Wherever it is buried beneath”the natural surface it requires no re-
pair; wherever it passes over an embankment annual repairs are
needed. A tunnel through gneiss rock in this.country, where we are
not liable to violent earthquakes, may be cons1dered as enduring .as

" the rocks themselves.
'16. Whefe the course of. a stream is for miles through a large city,
-,would it; in your opinion, be advisable to retain in, large storing lakes
on thatstream very great quantities of water?
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A. No. The bursting of-one: of the upper dams would probably
destroy those below it, and the accumulated waters of the reservoirs
sweeping through apopulous city might destroy property to an amount
far exceeding the cost of any aqueduct prepared for Baltimore; and
moreover, in such accidents, life is always likely to be sacrlﬁced

WEDNESDAY, February 213:, 1855.

Dr. CHARLES A. Leas, Commissioner of Health, having been
requested to appear before the Committee, was . asked sundry ques-
tions, to which he responded as follows: :

Query 1. Have you, in your capaclty of Health Commissioner,
given much consideration to the matter of the quantity and quallty of
the water which is aﬁ"orded to the citizens of Balumore"

Answer. T have.

2. Whatever is the quantlty and quallly of the supply Whlch we
now have, is it your opinion that we need more and better water?

A. Ithink there can be but little doubt that-the people of Balti-
more require a much greater supply than they now have; and cer-
tainly a better- quality of water would be desirable, if it can be ob-
tained. My reasons for thinking so are as follows:

There are in the city of Baltimore some two hundred thousand in-
habitants and about thirty-four thousand houses. For the purposes
of an abundant supply, we require at this time not less than zen mil-
lions of gallons, (10,000,000;) that is to say, six millions four hun-
dred and twenty-six thousand (6,426,000) gallons daily for household
or domestic purposes, and three million five hundred and seventy-four
thousand (3,574,000) gallons daily for general purposes, making A
total of ten millions gallons daily.” Under the head of domestic or
household purposes is comprehended all the water that is wanted for
washing, scrubbing, washing yards, pavement washing, bathing,
closet uses, horse and carriage washing, drinking, &c. Under the
head of general purposes is comprehended the water used for extin-
guishing fires, washing the public gutters, (and streets to some extent.)
The 6,4:26, 000 gallons here appropriated for -domestic purposes will
give an average of about one hundred and eighty nine gallons daily
for each house in the city, or six barrels, or thirty-two (32) gallons
for each inhabitant. And if to the 6,426,000 be added the 3,574,000
gallons appropriated for general purposes it will give an average of
fity gallons per day- for each person.  Hence you will see, hy the
above calculation, we want at this time, to constitute a necessary
supply, a total of 10,000,000 of gallons daily. ‘

In regard to a better quality of water, I would say, that in my
judgment a far superior article can be obtained than that which ema-
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- nates from Jones’ Falls; the water from this stream ‘is the most unfa-
vorable of all the waters spoken of, both for washing and drinking
purposes. The Patapsco is the most friendly for washing, but the
Gunpowder the best for drinking. 1n classifying the drﬁ’erent streams
for those purposes, you may place them as follows:

For Washmv purpcses : . . For Drinking Purposes. )
- No. 1. Patapsco R No 1. Gunpowder
- 2. Gwynn’s Falls,’ - 2. Gwynn’s Falls.
-3 Gunpowder .+ 4+ 3. Jones’ Falls.
-4. Jones’ Falls. - - 4. Patapsco.

" The abovestreams are, however, all very good for drinking purposes.

Should the Patapsco be selected over Jones’ Falls, the people of
Baltimore will save. about fifty thousand dollars per year in the pur-
chase of soap. ‘Should the Gunpowder be- selected, the saving will
be about twenty-five or thirty thousand dollars per year in that article,
“as before remarked, the waters of the Jones’ Falls being the most
-unkindly. drsposed towards servants in their Washmg operations.

3. Ti being admiited by all, that if we ‘continue to rely on Jones’
Falls alone for our future. supply, large provision must be made for

‘stored water, would the use of such stored water'be advisable? Give

your reasons for arrlvmg at any:conclusion on this head ? * )

A. Stored water would' niot be ob_]ecuonable, all things ‘else being
favorable. -The lakes or réservoirs should be so constructed as to
protect the water from contamination by’ vegetable decomposition. If
water is confined for a considerable length of time, it is liable to suffer
change by the’ death and decomiposition - of its anlmal and vegetable
‘components.” 'L should & say, however, that with the proposed lakes or-
reservoirs this would not amount to‘an objection, for the water.would
not be permitted to remain sufficiently ‘long to produce a decided
change.. But what are the advantages to be derived by the proposed
storage plan'? Answer, nothing—from  the fact, that when we have
- the full capacrty of Jones’ Falls, and that by storage it can. only give
(by Slade’s calculation) 18,000,000 gallons daily, when, as will be
seen, we shall want in’ 1870 23 000 OOO and when stored .we have
an 1nfer10r water.”

‘4. For how, many years of future do you thmk provrslon should'
be made, in prOJeclrng a future supply ? ., . . o :

“A. Inmorals, we are bound not only to’ look to ourselves, but
future generations; but in ‘matters’ ‘purely. physrcal or financial, if we
take care of ourselves and our own generation it. is all that can, in my
judgment, be demanded of us. - But in ‘projecting a measure of this -

- kind, whilst economy.and emcrency should be the prime considera-
trons in_the prmcrple of .self-protection, yet -if in taking care of our-
selves and generation -we can, without -additional cost, throw advan-
tages into the future, a prrncrple of common humanlty demands it
" should be done.‘
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By the calculation which I ‘have before made, giving to each in-
habitant an average of fifty gallons per day, We shall want, in 1860,
for general and household purposes, 13,950,000 gallons dally, or for
domestic purposes alone 8,928,000. In 18/0 23,000,000, or for
domestic purposes alone 14,7‘20,000. In 1880, 38,000,000, or for
domestic purposes alone 24,320,000. . Now, it will be perceived, that
if we want to furnish a sufficient supply for our own generation we
must look beyond Jones’ Falls, that stream being only capable of
giving, under favorable advantages, but 18,000,000 dally

Well, it is true, that the. Pampaco, by expendmcr $3,300,000, wxll
give 20 000,000 gallons—quite an abundant supply, but ’then you
have an inferior water for drinking purposes. Again, if Gwynn’s

Falls and Jones’ Falls are both taken, at a cost of $3,740,000, they
combined, can only give 32,500,000 gallons, not enough to last until
1880, and you have Water mf’erlor to both the Patapsco  and ‘Gunpow-
der. But if the Gunpowder is selected, you have a good drmklng
water, sufficient for the next hundred years, at-a cost (by Sickels’
air-line) of $1,958,850,* or by commnissioners’, by pumping, of
$3,361,545.7. Now for the purposes of accommodation, should it be
proved that Sickels is mistaken in his estimated cost, and the com-
missioners be correct, the advantacres to the present ceneratlon are in
favor of Gunpowder. »

5. If Jones’ Falls should be adopted as the source of supply, and
at any period of time, during a protracted drought, the whole flow of
that strearn should be diverted from its clmnnel below the storage
reservoir, what would probahly be the effect’ of the diversion on the
health of our city 2 .

A. The effect upon the health of the cuy mlrrht be very dlsastrous,,
from the fact that the entire bed of the falis within. the limits of the
city would be exposed;and as.there 'is a vast amount of animal and
vegetable offal continually cast therein, the large decomposing surface
would favor the elimination of so much miasm as might produce
serious mischief. Such-a result in very warm weather mlcrht be con-
sidered a calamity. - :

6. Should the lake at the Relay House, if that plan were adopted,
be drawn down below the. combing of the dam, for some-weeks,
what would become of the filth of. all kinds, from men, animals and
factories, which, finding its way to' the bed of Jones’ Falls, is now
carried down (o the basin by the current? Would it not remain in
the depressed places in the bed of the mlls

A. It Would

7. In such a state of things as pomted to in lhe la~t query, should
the lake be suddenly ﬁlled by a heavy ram, \vhlch, aving nlled Lhe

‘

* Exclusive of distribution, L TIncludmg dlstnbutxon
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lake, would pour over the combmg ‘of the ‘dam-a few thousand or
millions of gallons, What would become of ‘the accumulated -filth
spoken of in the last query ? -Looking to the condition-of the hed of
the falls within the c1ty, mlght not thls ﬁlth be expected in great part

" to lodge therein? -

~.A. The accumulated ﬁlth Would be carrled mto the basm

. 8."You are supposed to have a knowledge of all parts of this city,
and the wants of its inhabitants» therefore, in view of the facts that in
Boston the revenue from the service' of water 1s yearly, from 160,000

1nhab1tants, - . e e e e §R1T, 1007
‘ ‘New York, - S .. - «)- '~ 608,966
Phlladelphxa, R R S 335, ,000

do you believe that'the revenue from the sefvice of a pure and abun-
dant supply. of water to the citizens of Baltimore'would be suﬂiment
to pay. the interest on the cost of its introduction? -

A, Ifwe look at thls miatter. outside of its- sanatory beneﬁts, and

.-consider it ‘as a financial speculation,-and which” this last” question

seems to do, I would say that every thing depends upon the stream
that may be selected. ‘Thereare in the-city of Baltimore thirty-four
thousand (34,000)-houses, and if the pipes be so extended throughout
the city as to furnish a supply to each house, (and this will be neces-
sary, for the people have decided .at the ballot box‘in favor of an

‘ 4abundant supply, and if this”is obtained at a heavy cost to the tax-

paying community, no portion ‘of our- citizens can with impunity be
neglected; besides, if 'water is worth any thing for ‘sanatory purposes,
‘and that it is most valaable cannot be doubted, then it should have
the most extensive circulation possible; and 1hls is a matter of com-
mercial economy; fo -it will-not be doubted that upon the health of a
city mainly depends its commercml ‘prosperity,) and if the water rents
were so arranged as to average but eightdollars per year from each

house,say five, dollars for small houses, and ten or twelve for'the

larger class, this would give a revenue of two hundred and seventy-

‘two thousand (272,000) dollars;’ and thisis a great reduction on the

present water rates, for if a family desires the fullest benefits from the -
present water board they will charge over twenty dollars per year. It
is said; and I believe correctly, that if we sectre an.abundant supply
for domestlc purposes, ‘and 'to spare, that a large revenue can be de-
rived from the-superabundance, through the sale of water rights, &c.,
‘which. is to be added to the two hundred and ‘seventy- -two thousand
(272,000 dollars; then 1 argue; that in carrying out this project, if
We can secure an "abundance for ordinary purposes, with a large sur-
plus to be disposed of for manufacturing uses, without any or much

- -more cost than would be 1equ1red to furnish simply :an*abundant sup-

ply for household and other sanatory purposes, why, unquestionably,
that which will in the end yield the largest revenue should be adopted. .
For the purpose of - demonst‘ratmg this view in relatlon to the various

~
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streams named, and in order to complete the answer to the question,
let us take the estimates made by professed engineers, and going upon
the presumption that something must be done to give us a greater
supply than the water works now in use are capable.

Mr. Slade estimates the cost of bringing the Patapsco, by water
power and steam, into the city, with her seventeen and a quarter
millions (17,250,000) of gallons, at.four millions eight' hundred
and seventy-three thousand, one hundred and ninety-four (4,573,194)
dollars, the interest of which would be two hundred and ninety-two
thousand three hundred and ninety one (198, 0u0) dollars. " Mr. Sickels
estimates the cost of the same stream, by pumping by water power,
at two million three hundred and three tliousand seven hundred
f ,303,700). dollars, the interest of whichwould be one-hundred and

irty- elght thousand two-hundred and twenty-two (138,222) dollars.*

Mr. Chiffelle’ estimates the: cost of -bringing the Gunpowder to
the city, with her forty-one: 'millions .of gallons, ‘at three millions
three hundred and-sixty-one thousand five hundred and forty-five
(3,361,545) dollars, -the interest of which will be two hundred
and one thousand six hundred and ninety-two (201,692) dollarsf
Mr. Sickels estimates the cost.of thé same stream at one million nine
hundred and fifty- eight thousand eight hundred and fifty (1,958,850)
dollars; . the- interest of which would be one hundred and fourteen
thousand eight hundred and forty-seven (114,847) dollars. -1t has
been estimated that to bring:Gwynn’s Falls-to the city, in- connexion:
with the full capacity of Jones Falls, say thirty-two millions of" gal-
lons, (32;0U0;000;). will cost three million seven hundred and forty
thousand (3;740,000) dollars; the interest of which will be two hun-
dred and twenty-four thousand:four hundred (224,400) dollars.~ And
to get the fullest: capacity of Jones’ Falls, by storage.at the. Relay
House, and taking in Stony Run, with their nineteen- millions
(19,000,600). gallons, has' been ‘estimated: by Mr. Slade-to cost-two
millions nine hundred!and nmety thousand four hundred and ninety-
four (2,990,494) dollars," the ‘interest- of which  will. be. one hun-
dred -and seventy-nine - thousand four hundred and:- twenty-nine
(179,429) dollars. Now suppose it be admitted ‘that Sickels ig
- mistaken in.his- calculauons, -and -that Slade: and - Chiffelle .be -cor-
rect; it will' be seen. that the -Patapsco, ‘with her 17,250,000 of gal-
lons, or-the: Gunpowder, with: her 41,000,000 -of gallons, can be
brought to the city for.buta:fraction more. than it would cost to patch
up an inferior stream (Jones”. Falls) to secure. but nineteen millions
of gallons, and which would not be sufficient in- 1870 for our domestic
or household use alone. My impression, therefore, is, that any stream
which would give only a’sufficient supply for household or domestic
purposes and other;sanatory uses, might be made to pay the interest
on the outlay; but if the Gunpowder or Patapsco should be brought
to the city, a large surplus will remain after paymg the interest on:the
original cost. - . : PRV S YLE Ve

'By pumping. ‘ fo na.tura.l flow.
6 *
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BALTIMORE, Februmy 28th, 1855
MYNDER’I‘ VAN Scmucx, ESQ., ' .
SIR. s o o ’ X - o \;" .‘& A
" 1t is understood that you have been for a Iong time connected with

*, the Croton water works and the water depariment: that. you was one

of the earliest advocates of this great work, the framer of- the present
code by which its benefits are dispensed, and that you are now for
the second time President of the water board.

. The following queries refer to the subJect of a pure and abundant
supply of water to the city of Baltlmore

Query 1. In projecting water works for a large and growmg city,
W|th sources whence a supply may be drawn, many, abundant, near,
and of great elevation, what, in your opinion, is the least quantity
which should be provided daily per.head of the population?

. 2. In contemplating a large expenditure for the introduction of: an
abundant supply ot' Water, what extent of future should be prov1ded
for? - : :

3. From the documents herewrth sent, you may see that it is sup-
poqed by certain engineers, who have carefully examined and esti-
mated the'souices of - supply, that there may be lntloduced and dis-
tributed* from: " : S

Jones’. Falls, for, - "-‘ $2 990 494 . 19 000, 000 gallons.
Patapsco, - ¢ _-;, T It 420 915 16 000,000 ,
Gunpowder, . ¢ S 3y 086 065 . 70 000 ,000

(the first and thrrd by natural flow—the second by pumping by the
“power of the.stream.) . ‘If these estimates-of quantity and cost be cor-
rect, .or nearly. so, wh1ch acqordmg to your opmron, should be
mtroduced" )
- 4. If, on.an exammauon of the yarlous estimates for the above
named streams, it should seem to you that these estimates are not
~ correct—being in any case either too high or too low—what, follow-
~ing your own idea of their cost would be your oplnron about the
adoption of a source? - -

. 5. From the experience whlch your connexion wrth the New York
Water works has afforded you, taken with your knowledge of results
in other great cities-of the Union, is it your opinion that- the income
from the service of an abundant supply of water to this city would be
such as to pay the interest on the cost of either of these projects, the
rates of charge belng reasonable'? lee us-your.views on this sub_]ect
at length.

- 6. Havrng noted, that in the year 1852 (when the above men-
tloned exammauon of Jones’ Falls was. made and the supp]y of

*1 e, the drstnbutron of the whole flow of Jones and Patapsco, and of a lrke quantrty
of the seventy millions from the Gunpowder.
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19,000,000 deduced. therefrom;)*the lowest observed flow. was
14,696,225 gallons, (see Slade’s Report, p. 94,) and that in' 1854 the
lowest observed flow was 5,482,050 gallons, and the average flow of ~
August something over 8, 000 OOO gallons, (see p. 26 of: Sickels’
Report,) how .da these facts -affect your views of lhe adoptlon of a
source of supply 2. ‘

-7. Is the plan of Mr. Slckels for brmgmg m the Gunpowder more
or less costly than those for the introduction of: the Croton to New
York and the Cochituate to. Boston . proved to be, of course in pros
portion to the length of the conduit?

8. Will you do us the: favor .to. examine the plans and details of
Mr. Sickels, and inform us what is your opinion of the  sufficiency. or
insufficiency of his estimates for the Gunpowder plan? =

9. In a'letter to the chairman of the water committee of the
Council, you spoke of Mr. Sickels as having been engaged on the
Croton and Boston aqueducts: are you well acquainted with Mr.
Sickels, and if you have formed an opinion of his character for ablllty
and integrity, will you give it to this committee? - . .

10.- If you have a general idea of the configuration of the ground
on.which the city of Baltimore is built, you will have perceived that
a sewerage system is not needed there, as in Boston. and New -York:
is it your opinion that.serious irconvenience will be felt on account of
our system of surface' drainage, should a full. supply of water, say of
60 to 70 wine gallons per head, be afforded to our citizens? ...

Will you do us the favor to give thls committee any- addmonal
information in your possession? S

By order of the Jomt Standing Commlttee on Water .

ALLEN E. FORRESTER, '
¢ Secrelary

o

4 -

CROTON AQUEDUCT BUREAU, Marclz 12 1855

Sir: I last night took up your papers, and havmg exammed them
thoroughly, I came to the conclusion that it would be in my power to
furnish you with a general answer; such as it would be safe for un-
scientific men to give. Accordingly, I came. down to the office early
this morning, and having explained my views to Mr. Deforest, as-
sistant commissioner, in some detail, his better and more recent ac-.
quaintance with minute particulars "has enabled him to-furnish the
accompanying answer to your questions. Having been for nearly
six years in this department, and for two years before the chairman
of the Joint Croton -Aqueduct Committee of the Common Council,
his accuracy may, I think, be relied on, and corresponds with my
opinions. You canJudge whether we have covered sufficient ground
for your satisfaction, . % . ¥ ¥k % ¥ % = %

Yours, T : U
S -~ M., VaN ScHaIck.
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- Quiéstion 1.—Answer. New York now consumies in use and waste
not less than'50% gallons for each inhabitant, (estimating those sup-
plied at 600,000.)  -The actual amount usefully consumed is’estima-
" ted at 20 gallons for each person, the waste at 30 gallons. We have
no doubt that did the supply-admit; and a'want of care and energy in
the administration allow, that-the waste would be nearly if not qnite
double. ' A head of from 100 to 268 feet should be sufficient for the
extinguishinent of fires, but a large deduction, say i m our experlence
about 30 per cent.; must be made for friction. "~
2.—A. The largest supply practicablé. - Your crty will grow
rapidly under the advantage of a large and efficient supply of water?
© 3.—A. The Gunpowder ‘Water ‘recéived under the pressure of
natural head and flow is supérior to -that requiring the. intervention of
madchinery; which, however perfect in its action; eannot' be main-
tained except at great expense.: | think the mr-lme plar. bv tunnel
is preferable, as-aré all straight lines'in- aqueduCrs, unless attained-at
too great cost,-and -that’ the esumate based on’ so- large a quanmy of
rock cannot be far wide of the truth.
.- 4.=—A. Either of the plans’ propdsed Wlll furmsh your city: w1th
water at a less cost per thousand’ galloris than the supply-of Croton to
New York, and the Gunpowder is by far the best plan, on the basis
of cost and quantity. If ‘the estiintes of €ost and quanuty are about
correct;-it will be unneceszary to-search for other sources. :
5. —A :Under a general law of like features and apphcanon to that
now governing the Croton aqueduct departinent; with like charges for
the use of the water, an interest of 6 er cent. on the cost of the work
would be almost immediately attained, althcéugh: this city has not yet
reached that point. - Croton water hae to a great degree made New .
York what she is, and no tax is pald by her citizens with ‘more satis-
factlon. L "
- . 6.—A. Not atall. Havmg already in prevrous answers commltted ‘
myself in.favor of the Gunpowder, as not only thé cheapest but the
best plan of those submitted, I have no opmron to offer on the report
of Mr. Slade, except-that the quantity ‘iwill be found msufﬁcrent,
without, . .greater safeguards on the ‘¢onsumption and waste can be
effected in your city than thosé of New York, Boston or Philadelphia.

- T.—A: Mr. Sickels’ plan; consisting’ almost - entirely of rock tun-

‘el is not 'more costly than the- portions-of the ‘Croton. aqueduct of

like construction—a very large proporiign of the latter work bemg in

earth cutting, and therefore comparatively cheap: -

"-8.—A. T'have no practical knowledge on-this pomt and cail only

refer to thé general conclusions in miswers 7 and 9. ‘
9.—A. ‘Personally, I have no knowledge of Mr. Slckefs, but have

read the printed certificates furnished by -the committee appointing.

him to the Second Branch of the City{ Councll of Balumore, and

consider them satisfactory in every respect. i

£ oA e« -
£
vy e

S SR *Impenal gallons, equal to 60 wine gallons.

[
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- 10.—A. A system of sewerage in every city largely stipplied with
water will be .found absolutely -necessary to- carry off the contents of
baths; water closets; urinals, &c., which will then comeinto the
daily.and common .use’ of every house supplied with water. The
water carried over :the -surface ‘will -be found not only offensive, but
will rerfder the streets unhealthy in summer, and dangerous from ice
in winter. ‘The only objeétion which can be made is; that the sewers
serve to carry off secretly the enormous quantities of water wasted
dally w1thout the cogmzance of 1he oﬁicers of the Water works. '

A ¢opy of the foregomg questlons* was , also addressed ‘to E s.
CHESBROUGH),. Esq., -of Bostor, (who constructed: the Boston Was
ter Works, and now supermtends them,) to. whlch the followmg res
ply hasbeen recelved L '. D :,):'

e S ,Bdsraiv,"Mdrch 5'26):;2, 1855
W S. SHOEMAKER, Esa.; L B
" Of the. Committee of the :

C‘zty C‘ounczl of Baltimore on T’Vater. o
Str: .o . .
T take it for granted you have preserved'a COpy of your inquiries of
the 14th inst. , .and:shall "therefore. proceed .to. answer them in their
numerical orde?, without repeating. them here. O ‘-

Answer to the First.—Aboat 75: wine- gallons, - " «: . ¢

Anstwer to the Second.—Not less than twenty or-twenty- ﬁve years,
and a longer time'would be desirablé; but the compound .interest on
the excess of cost for a supply larger than would be neededfor a given
term of years, should riot exceed the first cost ‘of supplying just the
amount required, otherwise: thére would be unnecessary eXpendltureg

Answer to the: Third.—'The Gunpowdet. . . . !

Answer to the Fourth.—I am unable to form an mdependent, and
to my own mind satisfactory. opinion, with régard to the sufficiency of
these estimates. I can only say, that I have confidence in the com:-
petency of both Mr. Sickels and Mr. Slade .to make estimates of the
probable cost of stich-works, because 1-knoiv.them, and know the
opportunities. they have had of qualifying themselves. ..-: " ..; :

In view of the- past :and the prospective growth: of your c1ty, L
should not'change my preference for the Gunpowder, if the‘estimated -
cost of introducing water from it was $1,000,000 higher, and should
hesitate to abandon it if it was $2,000,000 grealer. ;

Answer to the Fifth.—The maximum gross revenué’ from such a
source, for domesti¢: and: manufacturing - purposes, 'should:not be esti-
mated at over $1 per-annum for each and every mhabltant of the c1ty

S *Seepages383nd39 ht RN
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- supplied: --Boston is the ‘only city on our Atlantic coast whose water
revenue. exceeds. this standard. -New . York and Philadelphia fall
short ofit; and so does Cincinnati. - London in 1848 came very near
it.  But no.onécity is in this- respect a. certain criterion for another.
The gross inconme of Baltimore: might not be more than 75 cents for
each inhabitant, and the net income probably not more than 65 cents.
At this rate, and with a population of 280,000, which you expect to
have in 1860, your net income would be $182,000, or about 6 per
cent. on the estimated cost of the works. The probability is, that the
cost of the necessary amount of pipes to supply so large a population
‘would be greater than has been allowed for in the estimates, which I
suppose is_for the city as at present improved. As an offset, you

~ would no doubt have some revenue f’rom the sale of water for motlve
ower.

) P Nothing is more dlﬁ‘icult than to esumate with certamty the income
- to be derived from the establishment of water works in a large city.
The number, habits and business pursuits of the people, and the ex-

-isting facilities for procuring wholesome well and rain water, are all
essential elementsin the calculation. These differ in different cmes,
in different districts of the same Gity, and- at different perlods in the
same district. . .

Aniswer to the Szz-th —They would’ make my opmlon more, de-
mdedly in favor of the Gunpowder.

-~ Answer to the Seventh.—Taking Mr. Sickels’ estimate of the ¢air-
lme route,’’ page 24 of his report, as the :basis, and leaving out the
item of $173,000 for mains to the city, and: callmg tife whole length
from the dam to the commencement of ‘the pipe about 8 miles, and
‘the estimated cost $1,785,850, the cost per mile would be $223,000.
~« By reference to Schramke’s ‘degcription of ‘the Croton aqueduct, I

make the corresponding portion of that work cost less than $212,000
per mile. 'The corresponding portion of the Boston water works cost
about $120,000 per mile, It should be remembered that this com-
pal('ilson mcludes the cost of dams, reservoirs and water rlghts at each

. en - Lo

© Answer to tlw Fzghth —My answer- to this must be substanually
‘ the sanie thatit is.to the fourth inquiry. 'As an illustrition of my
dlﬁiculty, take the item of rock-excavation on Mr. Sickels’ conduit
sections. - He allows $1-a yard-as an average for the whole., If the
excavations are dry ‘and shallow, and the rock loose ‘or rotten, 50
cents a yard would be a liberal price; butif  the excavations are deep,
wet, and .in compact rock, $2 a yard might not be sufficient. The
same dlﬂiculty apphes to earth excavations, and . similar. ones to other
items in the estimates. -With regard to the price allowed for tunnel
excavation, I feel in still greater doubt. - With all the light that scien-
tific. geologists and -experienced contractors ' can throw upon such a
subject, inuch uncertainty must remain. . Seven dollars a cubic yard
may be a very liberal allowance; my own experience and observation
would lead me to say that such a tunnel, wuh a proposed sectlonal

Ay
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area of 74 square feet, might cost more..” How much, I 'am not pre-
pared to say. The geologlst can ascertain by examining the surface .

of a region, together with such natural or artificial indentations as he
may find, the chemical and mineralogical constituents of the different
strata, and their dip and clearage, if they have any, together with
their general character for hardness or softness, and can thus throw
great and important light on such a question as that now before you.
He cannot, however, reveal the character and frequency of the seams,
the quantity of water, and the number and thickness of quartz veins
and trap dykes, which Iatter; my own experience teaches me, frequenty:
occur less.than 100 feet below, where no indication of them is seen
on-the surface. These are circumstances that have great influence
upon the cost of such work, and can only be certainly known by
actual development, - ..

Answer to the Ninth.~—Mr. Slckels was first employed on the Bos- '
ton water works as an assistant to the resident engineer of the first
division. - His readiness in professional matters, and his industrious
application to business, soon attracted my attention, and on the resig-
nation. of the resident engineer he was, with the. consent of the water.
commissioners, put in charge of the division. He continued in charge
of it till it was completed, and gave evidence of unusual ability in
overcoming some of the great difficulties encountered on that portion
of the work. - He retained my confidence in his character to the last.,
The occasional interviews I have had with hlm since. have lmpressed
me favorably. : :

Answer to the Tenth.—I have «a general ldea of the conﬁgura-
tion of the ground on which the city of. Baltimore is built,’’ and it is
my opinion that if a system of sewerage is not to be adopted there,
the increased flow of water in the gutters that would take place if the
Gunpowder was introduced into the city would add to -its health and
cleanliness. It might, and: probably would be an inconvenience in.
some streets, by forming ice in cold weather. .This, however, would
furnish palpable evidence of.: unnecessary waste, and lead to 1ts
prevention. N »

Answer 1o the Eleventh. —Havmg sent you coples of our most 1m-,
portant documents, I do not think of ‘much other mfol’matxon that it
would be necessary to send you now. :

My answer to the fifth inquiry was confined stnclly 10. lhe quesllon
asput .In addition to the actual.revenue received by a city into the
treasury from an abundant water supply, there are other very impor- .
tant advantages which should not be. overlooked—such as the supply
of its own public buildings and fountains, the diminished expense of
extinguishing fires, and the reduced rates of insurance which generally.”
follow; but no doubt: you have already considered these and olhexs
that mlght be mentioned. o s ,

Respeclfully submltted I
o .S CHESBROUGH, AR
: .E’ngmeer Boston” Water VVorks.

4
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-« Naraan Hacg, Esq:; of Boston, ‘being interrogated. in the same:
4' manner as Mr. Chesbrough 1epl1ed as follows '

L '(' BOSTON, Marck 27 1855
WM S. SHoEMAKER, Esa., L D
- DEAR ‘SR:: v T )

I regret that the pressure of 1 my avocations has prevented my giving
so immediate a-reply to the questions on-which you’have requested
my judgment as I could have desired, and that' I have notbeen able
to give them that uninterrupted attention and deliberate consideration
which, from the rather complicated - nature- of some of the questions,
would justify ‘me in giving a very confident reply. I must beg-you

. to accept a rather tardy reply, and the best whlch under the circum-~
stances, I find myself able-to give.

"1+ In regard to the quantity of water per head for each mhabltant
which would be an adequate supply for a city, it is a question to
which it is difficult to give-a. satisfactory ‘answer, because it must de-
pend upon: the particular circuinstances ‘of each’ case; such as the
usages of the inhabitants in regard to- water- closets, baths and other-
uses for water, the extent of demand for manufacturing- purposes,- the
fact whether each house'is provided with an underground drain’ for
carrying off waste water,: ‘the nature’ of the regulations for-guarding:
against waste, &c: .If every fanmly could be made to pay for the
water in proportion to the quantity drawn by them, by means of a:
water meter, or could be prohibited from waste by some stringent
system of regulatlons, T should think a supply not far exceeding an-
average of 30 wine gallons perhead of the population would-be suffi-

¢ient: for all'domestic” uses; together with the  demand for- ordinary
manufactunng purposes, on-a sthall scale, ‘but'not including a supply
for water-power, or & continued flow'in winter to prevent the freezing
up of the pipe. - The consumpuon of the city of Boston has increased:
from the ratie of 30-gallons- per-‘'day - in 1849 to over 60 gallons in:

1854, there being no effectual security against waste. Such-a'secu-
rity, however, I conceive; may -be- provrded whieh will have the
effect of greatly limiting the- consumptlon per head whenever a llmlta-
tion shall become necessary. . - C

2. What extént of prov1s10n ehould be: made for a prospectlve
demand for future use, beyond the -amount’ requrred at the present
time?-

This must depend malnly on: the mcreased cost 1nvol\ed in the
additional supply, compared ‘with the estimated cost 'of an equal sup-
ply if provided by additional works- at a future day; taking into the
estimate the interest on the’increased expenditure up-to the date when
the increased amount may be presumed necessary. - An allowance
may also be reasonably made for the benefit of the assurance thus
obtamed of an ample competency for all present wants. It would be
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proper to cons1der, also, on the other hand, the liability of an over:
present supply to lead to waste and to an: habltual extravagant use of
water, which it might be difficult to restrict at a future day.. . A specific:
decision of the question, I think, must necessarily depend upon the
comparative -cost at which it .is found ‘that a supply:on a larger or
smaller scale can be obtained, taking care to select that which may be-
the most sure and- economlcal for- the ‘uses to whlch it may be made
available. .

3. Asto the comp‘tratlve merits of the three sources ref’erred to in’
question third, I should not hesitate to discard the Jones’ Falls source’
as insufficient to allow an unfailing supply.: -This fact might be with
some confidence. inferred from the shortness of.the stream; and-the’
inference is sufficiently confirmed by the gauging of it:by Mr.:Slade-
in 1852, which was not a dry year; and this impression is more fully -
confirmed by the gauging by Mr. Sickels in-the dry year 1854, when"
the estimated flow fell off - for an entire month to about half" the -pro-"
posed average ‘daily supply, it being one of the months When the
ordinary consumption. is greatest.

As to the comparison between the Patapsco and the Gunpowder
rivers, there appears to me strong reasons for preferring the latter.:
The evidence of the sufficiency of the Patapsco, for- the double put- -
pose of supply and of affording power for so-large a pumping service:
as is proposed, does not appear to be satisfactory. It rests, so far as
I observe, upon estimates of the daily flow, based on measurements:
taken in November and early in December, 1852, it being a very wet
month, and on. five days only in August, 1854, It appears to be a-
river suddenly affected by rains, and one in which the water rapidly
subsides during a ‘continued absence. of rain.. F'rom these few mea-
surernents of the flow, limited to short perlods, it seems questionable -
whether a continued- supply can" be relied ‘on -sufficient for the uses "
of the city to the amount of .16,000,000-gallons per day, and for the
estimated service of pumping. To i insure  this -average ‘through the -
year, the supply should be considerably laiger in the months in: whlch
the chances of failures would be the greatest. : ,

The estimated capital . to cover the expenses of so large an amount
of property, together with the cost of such machinery as’ will be de- "
manded, in the supposed cases of the minimum flow of'the river,-ap-"
pears to me small, both in the estimate for the Patapsco and the Gun-’
powder. - On this point, however, I speak with some ‘hesitation; as I-
am not sure that 1 am possessed of ‘all the data for.a-satisfactory-esti-
mate. But, considering the pressure on the wheel, and the weight of
the lift of water-to sp. great a height, with the frictio of so rapid a:
flow as will be required, through so long a pipe, requiring machinery -
of great strength, together- with the necessity of duplicate works: to -
guard against occasional failure, I should be disposed to take a larger-
allowance. Yet 1-have no doubt Mi: Sickels is much better acquaint- -

7
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ed with the safe prmmplés of computation than I am, and it is very
likely that his estimate may be entitled to full reliance ;—I therefore
mention this only as presentmg a pOSSJble contmgency of a heavier
cost. -

. The suﬁimency of the supp]y aﬁ'orded by the Gunpowder river, ap-
pears to have been somewhat more satisfactorily tested than that of the
Patapsco, by the measurements of 1852 and 1854, yet it would have
been more reliable had there been evidence of a similar character,
founded-on a longer period of observation, and on the state of the
river in dry seasons in years back.. This consideration, with others of
a more decisive character, leads me to the opinion that the-other pro-
posed mode of supply, from the Gunpowder river, by means of a tun-
nel, on such a level as will obviate the necessity of pumping alto-
gether, is decidedly preferable. These reasons are :—the permanent
character of the works required,.and their exemption almost; from the
possibility of failure, as well as from a great part of the cost of annual
maintenance and superintendence ; and finally, the more abundant
supply of water thereby obtained, the surplus of which, beyond the
immediate demand for domestic- purposes, cannot fail to be of great
value. [may add also, that although the cost of tunnelling must be
a very uncertain item, and in any event a very heavy one, this mode
of obtaining the water, may prove the cheapest. 'This however, I
conceive must be somewhat- uncertam until the actual experiment ig
made. .

The estlmate of Mr Slckels is founded on the supposmon that the

. Tock to be tunnelled will not prove to-be of excessive hardness—that

it will be of a character for the most-part, to render a lining of ma-
sonry unnecessary—and that no great quantity of water will be en-
countered in the shafts or tunnel. This is perhaps, the most probable
supposition ; but it cannot be safely assumed with confidence. My
observation of many works of this description, has led me to the be-
lief that one cannot be fully assured against the encountering of either
or all these obstacles, by. a judgment founded upon the mere external
appearance of therock to be perforated, and especially of the out.
cropping portions of-it, where it is covered with earth., The most
striking instance of this, was. in the two tunnels of the Boston water
works, which an experienced contractor, after a careful examination,
undertook to execute ‘at 5 and $6 per cubic yard, and in the belief
that the rock would be uniformly of similar. character to that which
appeared on the surface, and which could be excavated in open cut-
ling at §1; and that there would be little water. The rock proved to
be in great part, of excessive hardness, and springs were opened so
copious, that seven steam engines were required in that number of
shafts with a length of tunnel of 3,500 feet,and the actual cost of ex-
ecution amounted to over $15 per cubic yard, which was the exact
amount which another experienced contractor had offered to take the
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contract at. The tunnel, however, besides encountering the obstacles
above mentioned, was of smaller dimensions than that proposed on
your works, and the excavation was consequently more dilatory and
expensive for that reason. The most serious impediment to be ap-
prehended on the Gunpowder tunnel is, perhaps,large quantities of
water, and next to this, falls of rock with portions which will disinte-
grate on exposure to the atmosphere, so as to require arching—and
lastly, occasional layers of trap on other extremely hard rock, possibly
of considerable extent. Yet with all these hazards, the air line tunnel
described in Mr. Sickels’ report, appears to me, from the evidence
. contained in the reports which you have sent me; entitled to the pre-
ference as probably capable of being executed in a durable manner,
at the least cost, and at any rate possessing the advantage of being of
much greater capacity. - In considering the question of cost, I give
great weight to the uncertainty in regard to the amount of pumping ;
the uncertain cost of lifting -so great quantities of water to so great
height ; the extent and depth of reservoirs required, and the heavy -
pressure which must come upon parts of the dams and banks, and
consequently the costly character of this portion of the works, togeth-
er with the heavy claims likely to be made for land damages.- 'T'hese
afford a partial counterbalance at least to those whlch must be encoun-
tered in the tunnel plan. : S

Question 4th is answered in the foregomg S

5th. The question of the probability that the supply of water pro-
posed for the use of the city, will afford an income sufficient to cover
the interest on the cost of the works, is perhaps sufficiently answered -
above. I understand it to be a part of the proposed plan, to purchase
the works of the existing water company. 'This appears to me an"
equitable and expedient measure, provided the purchase can be made
at a reasonable rate. It is quite desirable that the city should have
no competition in the supply, and that the rates should be so assessed .
that every citizen may feel that he is placed on an equal footing with
his neighbors, with no other discrimination than one in favor of the
poorer class of housekeepers, which I conceive it would be just and
expedient to make. If a large surplus is introduced, applicable to
manufacturing purposes, great care should be taken that this abund-
ance shall not be made a pretext for putting the rates for ordinary uses
sd low that they will not afford a sufficient revenue to cover the inter-
est of the cost, reserving the surplus as a'sinking fund to extinguish
the debt. This surplus may doubtless be disposed of for manufactur- -
ing purposes, at a rate which will afford an important accession to the
revenue. 'This should be done by a regular tariff, common to all
classes who' may require it for such uses—this appropriation of it not
to be suffered to interfere with the primary design of an ample supply
for domestic purposes, subject only to restriction agamst waste. .

The 6th questlon is answered above. S
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"7th. Tlie cost per mile of introducing the water of the Gunpowder
river by Mr. Sickels’ air line tunnel; will be considerably above the
‘average cost of the aqueduct and tunnel of the Boston water works.
Our heaviest item of “cost was the distribution. . - This, mcludmg the
~“three city reservoirs and the two mains of 36 and 30 inches diameter,
for bringing the water fivé’ miles from the Brookline reservoir,
amounted to $2,550,000. . The: cost of the aqueduct,- tunnel and
-Brookline reservoir, measurlng together fifteen miles in lenglh ‘was

$1,229,375, making an-average of about $32,000 a mile.. Thisin-

" cludes $74 500 for bridges, culverts, waste weirs, &c.,and $197,777

Afor the Brookline reservoir, with the land-and the gate house If we
- add the further expenditure of $:236,000 for land and land damages
~ along the line, it swells the average cost of the aqueduct and its ap-
ppurtenances'to $97,000 per mile. , The only remaining.item of heavy
cost, consists of the water rights, whlch -including the dam, and other
works at the lake, amounted -to about $300 000. The items which

most ‘exceeded the anticipated cost, Were:the tunnels, the land dam-
 ages, and the reservoirs..

In regard to your questlon relatlve to the eﬂ'ect of so hberal a use
of water,as 60 or 70 gallons a head. -per day, with only surface drains,
T am not competent to _]udge. My impression is, that it maym many
instances produce inconvenience. But on the other hand,'it would
afford more ready means of "detecting waste, and of onforcmg the reg-
ulations restricting water takers- within -the prescribed limits. This
would be a great advantage ; “for it is obvious that the increased aver-
~ age consumption, in this city, arises not so. much from a general in-

- creased use, as from occasional and very frequent gross waste, by the
~ leaving of taps running - wantonly or unnecessarily, especially in cold
weather,to save. the trouble of shutting oﬁ" to’ prevent the freezing
- up of the pipe.” . .. .

I take pleasure in bearmg testlmony to the emment ablllty and effi-
_ciency of your engineer; Mr. Sickels, as proved by his services while
;resment engineer on-one Of the’ divisions of the Boston water works,
in 1847 and 1848, and -to the great. confidence which I should have
- in his skill and ﬁdellty, and in the accuracy. of his estlmates upon the
works which you have under consideration..-

"‘Preliminary; estimates.of the cost of works of thls nature, necessa-
‘ rlly involve to. some. extent, elements of ‘computation, which- are in

part conjectural, —-dependmg on physmal and other facts, which can-

not be fully ascertained by examination, or determined by measure-
ment and mathematical computation, or by.the rules of calculation,
based on long experience.: For this reason, the estimates of different
persons necessarily differ, and all must be subject to some degree of
. uncertainty. - Facts on which depend the .amount of work to- be
done, the price of labor, and other elements in the cost of work, may
be hidden either under the earth, or -under the veil of futurity; and
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until these' are disclosed, it is impossible to :determine with precision
-what the cost.of. a great work of this nature will be.. Under this un-
~ certainty, it behooves us to be on our guard against the natural disposi-
tion to be too sanguine in anticipating favorable contingencies. ..
- Very respectfully, . . ‘ b
" Your obedrent servant,

A

NATHAN HALE. .

T. E. SickEeLs, Esq. ) the author of a communication to the Coun-
cil, dated September 9th, 1854, was. requested to appear before the
Committee with a view of eliciting from him further information re-
lative to a supply ol’ water for the city. - The questlons propounded
to him, and the responses thereto, are as follows i ’

Questlon 1st. What is your professron or callmg"

Answer.. A civil engineer.’ o

2nd. Has hydraulrc engmeermg engaged much of your attentlon'?

A. It has.

3d. Will you mention the WOl‘l{S of that character on which you
have been engaged, with your period of engagement -on each ?"

A. 1 was engaged upon the Croton water works three years; upon
the Boston water works, two years and nine months ; upon the U.
S. dry dock at Brooklyn Navy Yard, two- years ; and’ upon the Erie
canal enlargement, for the six months prevrous to-the suspensron of
that work.

4th. We have before usa report presented by you-to the Council
on Sept. 11th, 1854. - Would you modify, alter; or strike out any
material part of that report, now that you have had more tlme for re-
flection upon its various parts? - . -

A. I would not make any matemal alteratwn in rt. The idea of
an air line tunnel did not ‘occur until a few weeks before that report
was written, and until all other surveys had been nearly completed.
An engineer corps was re-organized, and surveys prosecuted ‘upon the
air line route " with all practicable:dispatch, to-enable the report to be
presented to the. Council by the time appointed to receive it. - It is
quite probable, therefore, that more extended: surveys would- have re-
sulted in some modification of the line of the tunnel in the detailed
plans, and more especially in the location of the dam. - A very favor-
able location of this work may be had near. Opossum Hollow, by the
adoption of which, although the length of tunnel would - be increas-
ed, yet a saving would result in'land ‘damages, in the cost of the dam;
and from the diminished height of the latter, there would -be less-lia-
bility of its being carried away by floods.
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‘5th. Have you reason to-beélieve that the drought of last summer
-extended into the autumn . and wmter toa perlod later than the date
ofxour report? .

, I know by observatlon, that the drought extended through the
fall and into the winter. = .

. 6th. What eﬂ"ect dld this fact have on any modification of your
views ?

A. It rendered stlll more obv10us the superiority of the Gunpowder

“to all other streams, or combination of streams, in the vrcmlty of Bal-
B tlmore, for tHe supply of water to that city.

‘7th. During the period of your engagement by the city last sum-
mer, did you not visit the northern cities for the purpose of conferring
with the supermtendents of their water. works ?

A. Tdid.. ‘

Sth: What d1d you learn about the consumptron of water? Its use
and its abuse, so called, and the means employed to prevent its abuse,
«and the result. :

A. T learned that the average consumptlon of water for each indi-
‘vidual was increasing;,—arising in part from its application to new
uses, and in part from its wasteful use or abuse, so.called ;.that vigor-

* ous measures, by the imposition of finesand other penalties, had been
adopted to restrict such wasteful use , but that even these had been in-
effectual to any considerable extent. ' P

9th. What, therefore, is now the oplnlon that you entertain on this
head? .

A. T am satisfied that in prov1d1ng a supply of water to a city, the
only judicious plan, is to-adopt the system that affords the largest
quantity, having reference, of ‘course, to reasonable expense.

10th. Have you well considered the subject of-the storage of water;
and if so, what conclusions have you come to on that head ?

A. T have considered the subject carefully, and am of opinion that
the system is obJectlonable, and should only be resorted to in the ab-
sence of opportumtles to obtam water in sufficient quantity by other
means.

11th. On page 27 of your report of Sept. 11th, you declare that
¢ Regarding this stream (veferring to Jones’ falls) as insufficient, &e.
&c., you deemed it unnecessary ¢ to present estimates of the cost of
its introduction.” Will you favor us with Some furlher details of
Yyour reasons for this ? ,

A. An examination of the water courses in the v1c1n1ty of Balti-
more, was conclusive to my mind that the proper method of supply-
ing that city was by natural flow,—to avail of which from Jones’
falls, would require the location of the dam near. the Relay House.
A line of conduit thence to the city limits, it was apparent, would
prove of an expensive character,—not less expensive probably than
for the same distance on the route from other streams of vastly greater

At
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capacity. Considering this circumstance, in connexion with the fact
of the extremely small flow of the stream, compelling thereby a re-
sort tothe system of storage to obtain even a very moderate supply,
Iregarded it a waste of time to enter fully into details relative to any
particular manner of introducing water from this stream.

12th. Since, according to the views of the former board of commis-
sioners, at 60 gallons per day per head, in 1858, there Will be

needed
In 1860—279 OOO mhabltants requiring 16 740,000 gallons.

1865—370, 000 . “« 22 200, 000
1870—460 000 o ke 27,660,000 €
1580—760,000 @€ 140,660,000 ¢«

Why have you in estimating for Gunpowder by ‘natural flow, esti-
mated for so large a flow as 70 ,000,000 gallons ?

A. The examination I have made with reference generally toa
supply of water to large cities, and consideration of the various uses
to which it might advantageously be applied, have convinced me that
the rate of consumption of water per head will continue to increase
for many years in all the cities where facilities for its use are presented.
I believe that if the entire flow of the Gunpowder should be intro-
duced, in less than ten years thereafter all the water would be used for
sanatory, domestic and other important purposes.

13th. What are the other important purposes to which you refer,
and ?would they, in your opinion, prove a source of revenue to the
cit
i Any surplus amount of water delivered in Balumore under a
large head, would be availed of as a power in place of steam, pro-
vided the cost did not exceed that of steam power. Water pressure
engines, yielding:the same power as steam engines, cost much less,—
are more reliable in their operations—require Jess superintendence—
involve less risk of accident—occupy less space, and afford the great-
est security against fire.

They have been used to the extent that facilities have been offered, '
and wherever operated, are held in the highest favor.

The superiority of localities for manufacturing purposes, depends
chiefly upon facility of export and economy of power. To them may
be attributed the position which Phlladelphla maintains as a great
manufacturing city.

The introduction of the entire ﬁow of the Gunpowder into the clty
of Baltimore, would reduce the cost of power to much less than that
of Philadelphia, while yielding a revenue ample to meet the interest
on the cost of all required works.

Assuming a flow of 140,000,000 gallons daily, which there can be
no doubt but that-the Gunpowder will yield, and deducting 50,000,000
gallons for other than power purposes there would then be 90 OOO 000
of gallons delivered daily, at an elevation of 168 feet above tide.

-
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- This' power would be availed of principally at points approaching
tide level; but deducting 20 per cent.-of a full effect for all causes, as
friction i in pipes, &c. there would then result 90,000,000 gallons fall-
ing 134 feet in height every 24 hours, as the nett applicabie power. -

Computing this power as the horse power is generally considered,
being 33,000 pounds raised one footin height per minute, there would
be 90 000 000 gallons multiplied by 8% pounds, (the weight of a gal-
lon' of water) multiplied by 134 feet the result divided by 1440,
(being the number of -minutes in 24 hours,) and agam divided by
33, 000 as follows : /

90 000 000 P 8% M 34 L ' -
=21 15 horse power. -
1440 M4 33,000 - - ‘ v

Expenence has shewn that the producuon of one horse power re-
quires the consumption of ten pounds of best Cumberland coal per
hour, or.of 240 pounds for 24 hours. .

For power purposes, therefore, the 90 millions of gallons of water
are equivalent to 2115 multiplied by 240, or 507,600 pounds of coal,
equal to 226 tons daily, and at $5 per. ton, amountmg to $1,130, or
to $339,000 per annum of 300 days. . )

*Should the water be furnished at rates to reduce the cost of power
therefrom, to- that of merely the cost of fuel for -steam power, there
would result to the' city an annual revenue equal to the interest of .
$5,650,000, a sum exceeding any possible cost of all work for the in-
troducuon of the Gunpowder, mcludmg distributing mains and ‘ex-
tensive sewerage.

"In Boston, the Cochrtuale water is sold for power purposes at the
rate of one cent per hundred gallons, but owing to the msufﬁcrency
of the supply to that_city, the amount of water so used, is restricted
to a very small quantity.

"In London, large quantities of water is used for pressure engmes,
the rates charged being two cents per thousand gallons.” If the sur-
plus water of the Gunpowder should be sold at this rate, there would
result to the city a nett revenue therefrom of $657,000 annually, be- -
ing- the interest of upwards of ten millions of dollars ; if sold at the
price charged in’ Boston, the annual revenue would be $3,385,000,
.being the interest on upwards of ﬁfty millions of dollars.

The aggregate power of the stationary engines now in operation in
this city, is well. known to be 5,000 horse power, an amount twice as
great as the power {0 be aﬁ”orded by the surplus of the Gunpowder.
If the advantages of water pressure engines over steam engines, were
combined with greater economy ‘in their operation, they would be, to
a considerable extent, substituted for steam engines, and the construc--
tion of new. manufacturmg establlshments, would also. be largely pro- -

moted
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Having arrived at the carefully matured opinion, I state with
great confidence, my belief that the introduction of 140,000,000 gal-
lons of water would result in an annual revenue, from the sale of
surplus water for power purposes alone, greater than the interest of
the entire cost of all required works, so that for domestic use the
water might be supplied to the citizens free of cost or taxation; and,
moreover, that the adontion of this scheme, while providing for pre-
sent neceszities, would also contribute an element of prosperity and
advancement to this city, greater than could be aﬂ'ordetfJ from the ex-
penditure of a like amount of money in any other manner.

Q. You are aware doubtless, that your estimates have been
questioned on the score of sufficiency ; have you, since the report
from you was handed in, made inquiries relative to the cost of work
similar to what you have recommended, and if so, to what result?

A. T have availed myself of frequent opportunities since then,
on meeting with experienced engineers and contractors, to learn the
cost of works of nearly corresponding character, and in every instance
have had confirmation that my estimates are adequate.

Q. In your appendix is an offer from Carr & Smith to do the tun-
neling at §7 per cubic yard ; how did it happen that this proposal was
made?

A. Although well satisfied of the probable cost of the works upon
the plan recommended, I deemed it judicious to invite an examination
of the line of tunnel and a proposal for executing the work, by some
contractor of large experience and well established character. From
the number and extent of the tunnels on the Baltimore and Ohio rail
road, I concluded that an experienced contractor from that road, would
be a desirable person for the purpose, and accordingly asked the offi-
cers of that company to give me the name of some proper person to
whom I might apply. The President, Chief Engineer, and two of
the Directors of that company, united in designating Mr. Roseby Carr,
as a gentleman eminently adapted to make the proposed examination
and estimate, Mr. Carr having been engaged for a long period of years
upon that road, and having established a reputation for strict integrity
and excellent Judgmem in the prosecution, more particularly, of the
great Kingwood tunnel. Inquiries made elsewhere, and in various
quarters, having resulted in a recommendation of the same gentle-
man, I felt assured that the opinion of Mr. Carr was entitled: to be
regarded as that of one of the best qualified tunnel contractors in this
country. Being personally unacquainted with Mr. Carr, I made
known my wishes to a friend of his, who soon afterwards introduced
me to that gentleman. Although then engaged in the excavation of
a tunnel upon the North-Western rail road, which required his entire -
attention, Mr. Carr kindly consented to make the examination and

8
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estimate for the air-line tunnel, together with Mr. Smith, with whom
he had associated himself. :

The letter from these gentlemen, publlshed in Appendlx D, of my
Report, is an offer to contract for the excavation of the tunnel at 7
per cubic yard, which price, although somewhat in excess of the price
I had considered adequate, was adopted in the estimate.

Soon after the. presentation of my report to the Council, I was in-
formed that parties interested in another stream as the source of sup
ply, had stated that Mr. Carr misapprehended the exact nature of the
work for which he had proposed, and had expressed himself to this
effect. To remove all doubt on this subject, I despatched a messen-
ger to Mr. Carr’s work, 250 miles distant, with whom Messrs. Carr
& Smith promptly returned to- Baltlmore These gentlemen not
only disclaimed any misapprehension on the‘subject of their proposal,
as contained in my report, but submitted a proposition for the con-
struction of all ‘work for the air-line tunnel prq;ect, including the
dam, reservoirg, &c ., which is as follows :—

SN ; Baltzmore, October 5th, 1854.
Mr. T E. SICKF‘LS, Engmeer,
; Str: -

After careful examination of the route of your proposed line of
works from the Great Flalls of the Gunpowder, and of your report
relative thereto, we hereby propose to do all the work, and furnish
all the materials necessary for the entire completion of the plan for
the introduction of seventy millions of gallons of water daily from
the Gunpowder, at the prices you have estimated, and to execute the
same in a faithful manner and according to your spec:ﬁcatlons

We are prepared to enter into contract which shall specifically set
forth the terms and conditions, at any time before the first day of
January next, and will give any amount of security that may be de-
sired for its faithful performance on our part.

' RoseBy CARR,
WiLLiam SMITH.

The c1rcumstances connected Wlth Mr. Carr’s proposals are stated
with some particularity, in consequence of efforts which have been
made to destroy confidence in their rehablllty

N T E. SicxeLs, Civil Engineer.

The following answers were received from E. S. CnesBroveH,
Esq;, in reply to questions propounded to h1m relauve to the supply
of water furnished the city of Boston : ‘
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Question 1. What was the greatest consumption of water in Bos-
ton in any one day, week and month of 1354, respectively ?

Answer. The consumption cannot be stated for any day or week,
because the quantity consumed is measured as it flows through the
brick conduit into the Brookline reservoir, ; and as the flow has been
irregular, (the water having been drawn off' from parts of the con-
duit, sometimes for two or three days in’a week, for repairs,) the
quantity has only been measured for each month by itself. "The
greatest monthly consumption was in June, and ' amounted to
11,745,200 wine gallons a day, or 352,356,000 for the month,

2. What was the average greatest consumption in any three
months ?

A. The consumption in June, July and August, 1854, was
992,258,000 wine gallons, or 10,785,400 a day, on an average.

3. What was the average of the year?

A. 9,901,800 wine gallons a day.

4. What was the total amount of receipts from the service of water
for 1854, and to how many inhabitants was it supplied ?

- A. The receipts for water service were $217,007 51. 'The num-
ber of water takers was 19,193. The whole population of Boston,
(about 160,000,) with inconsiderable exceptions, is supplied from the
Cochituate water works; and water is also supplied to the shipping.

5. What was the gross income of the year? X

A. Tt varied little from the amount just above given. A few
thousand dollars are received for services (shutting off and letting on
water, &c.,) which cost as much as is paid in for them.

6. What is the least quantity per head which it would be wise to
provide for, supposing the sources of supply to be .many, abundant,
and near ? : .

A. 1t is difficult to answer, without going at length into vari-
ous things which aid in forming a judgment on this point; but it
is thought that 75 wine gallons per head per day may be safely taken
as the minimum quantity. .

The same queries propounded to Mr. CHEsBROUGH, were also
addressed to A. W. Craven, Esq., chief engineer of the Croton
water works, -and the following reply was received relative to the
supply of water furnished the city of New York:

CroToN AqQuEpucT DEPARTMENT,
EnciNeer’s OrFFice, New York, Jan. 27, 1855.

Sir :—1 reply hurriedly to your questions received by note this

morninﬁ'. . .
1st. My estimate of the quantity of water which passes through
our city per day, would give an average of 50 imperial gallons (at
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the present time) for each inhabitant,—be it adult or infant. This -

is the average for the year. - Durrng the hottest days in summer, and

the coldest days in winter, there is more used, (or 'wasted,) -as we find

by the diminished depth of water in the reservoirs ; but how much
" iore, we have never measured with suﬁiment accuracy to ]ustlfy any
posztwe assertion in regard to it.

In answer to your second question, I Would say that in construct-
ing new works for any city, ‘¢ with abundant supply of water within
available reach,”’ T would endeavor to provide at least 50 gallons per

. day for each present inhabitant, and would make my aqueducty,
" large enough to -meet the prospective growth of the city at an equal
rate. 'This quantity is more . than would be used for domestic pur-

' poses; but it would’ afford. water enough for manufacturing purposes
and shipping, ‘and -for that waste which, without pollce regulatlons of
extraordmary eﬁ‘imency, cannot be controlled

i I am very respectfully, ‘
Your obedlent servant,

o " i oo A lV CRAVEN, szlEnnmeer

FREDERICK GRAFF, Esq v chlef engmeer of the Phrlaielphla
waler department ‘was interrogated in.reference to the supply of
water furnished that city. He replied that ¢ the  consumption of
water increased every year ; that.the amount per head for each per:
son ‘was from 30 to 40 gallons per day.’’ '

. ¢ I should think,”” writes. Mr. GraFrr, ¢ 60 to 80 gallons a suffi-
cient allowance for each ‘person per day.. ‘The receipts from all our .
. works last year were about $310 000, —wrll be this year, I think,
$335,000.”
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