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“engineer, supermtbndent of ‘the water works, and other weu- =
tlemen ‘on an- exm’nmatmn of the site of Fmt Herron, in view -
of its adaptabﬂlty asa place for a high reservoir; and after-

, ,'Waxds, in company Wltfl most of the above gentlemen, joined =
“in apreh nary exammatmn of the Allen'he.n_y 11ve1 horn o
_point’ about ten miles up, down to Bharpsburg.
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W. MIIN()R ROBLRI‘% (Almnltmg Enginaer,. .
1 £al

@n ﬂm %Hbjﬂf oft ﬂp: ﬁqopuged Wem’m nfgr mm*kﬁ

FDR THE

CZ:IT\" c::nf pITTSBu EGH-

To Mpsm W. R. Brown, John Sthion i G W, ldon, Amhew
Seott and R, G- Hcrron, Water E’::tenszon C,Ommzti.&e of C’ounczls

£t

: : GEMLTMEN ,?Late laqt summer
at the request of yéul commiittee T accompanied them, in-com- -

pang with some of/ the menibers of the éity councils, the city

After aev‘eral mfm mal mtermewa with, membelé ofithe _com-

~ mittee I addlessed a letter fo-the chairman, W. R. Brown,
‘Esq ., which was read at a regular meeting of the committée.

on the 12th dﬂy of. September on which occasion I attended.

Atithat meemng, a8 your ctmsultmtr engineer, I'was authorized -
A:'by the ecmmlttee to_organize a parLy of engmeers to'make
guch surveysas I nnght deem’ necessary to énable me to pre- .
sent; my views upon the whole gubject of the future supply of e

}

an a;bandance of thleaame water for the mty

PRELIMINARY\RE PORT
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=5 accordingly organized a ’cor‘iﬁs,' with Mr Thos. S, Russell:

in charge as assistant engineer, and the party comrienced the
survey on the 28th of September. “The services of a spemal\
panty were needed: to ‘aseertain the elevations and distances.

~ along the rivers and trlbuta.ry streams, and of the irregular

ground bet@veen the two rivers, so as to connect them with
~existing surveys of the old city and with the works now in use, )
mcludmg the upper and lower city basins or reservoirs, and
* the system of pipes ﬂlreat]y in operation a.nd in course of ex-.
tenswn : = ;

i \'I‘\hlS duty has'hesn carefully performed to a eertam P*ctaut.
'fhé maps and profiles of the lines traced are in part fisdshed,. .

_ and sufficient data have’ been obtained in- Yamous ways to enable

- ‘me to offer a prehmmary report.

- The survey was begun at the lower engine house it thi ﬂver,f
aml the Tevels were carried up.to the lower basin, thenc&to the

upper basin, thence ont Webs’cer street to Erin, along Erin to

Centre Avenue, and out Cenfre Avenue to Fort IIenon -ob-
taining the topography of thz hill by contour lines traced at
intervals of ten feet d}ﬁerence of level for geventy feet below
its summit. We find the extreme summit of Fort Herron to

‘be 564 feet above the Allegheny river. The line was continued -

frqm Fort Herron to East Liberty; the d1v1dmg ground in
_{ Bast Liberty betweemn the head waters of Negley’s. Run and
Yellow Run is 428 feet.above the river.

lum Creek a dxstancge of 104% miles. " This ‘may be con;

el mdered as'a base line, from Whl‘)h everal brauch Jines were .

traced, name]y up N&gleys Run/up ShadesRun and ap

S;mdy Creek t@th31r sources; all of which were connected b_y T
‘tl\anmt and level wﬂ:h the line traced from the old up;)ef res-

ervoir, pasamg through Edst Liberty, and- presentmg a contin-
-~ uous series of profiles : whmh will alwaya be available and use-

ful in conpection with any high service reservoir system that -
may be adopted:- "Previous to the beginning and during the
- progress of ‘these surveys, I visited the ‘ground. and observed

~ the general tt)pogmpby ‘between the two Tivers, ‘which Pfrg- =

: '\’ sentl a hllly 'Lspéct general]y, a.nd in many plaees remarkab]y

W o

Another lme was run -
* frotm-the old engine house ‘up the A.llegheny river as faras

~ . works Wlthout taxing too. much the present “population. -
. this time this great mdustna] region;at the head of the Ohio

= \:

_ 'Asmsted by the well tm.med boat crew- of the Umted States -

* Steamer Tidioute, I made careful observatlons and&aoumhngs,'. 0

- and took a- number of cross-sections -of, the A]legheny river -

- between Sandy. Creek and the old Water\wnrks, ata time when
the water was within about two feet of its lowest stage, .llndbl" e
favorable clrcumstances -The comparison of the. data fthus

obtained in connection with the elevations and distances along

“the Allegheny and its Kiskiminitis tributary, and along the o

Monongahela. and/its: Youghiogheny tributany, toggther with- /1
my prévious personal knowledge of 3}1 these streams; enable

‘e to offer some preliminary. views, a

detail w111 neccsaarlly require m(;ne time and lﬂhgr :

GE}TERA_L vj;EWS‘.-

)

* Experience in a ma}ﬁrﬁy of our .A.merlc*m cities has shown ;

- that the increase of ‘population has been more rapld than even

~ the most aangume calculators’ had autiulpated and ‘that the‘ :
- demand for water fér private and public uses has been propor

tionally greater than the aug\mented populatmn One conse-

quence of this has been madeqlmte water prov1smn for their . -
. future. growth and requirements:
- were sure that the city of Pittsburgh would within: thuty years -
_contain a rmlhcm of inhabitants 6 be supphed with water, it -
wnuld not be the duty of the present generation to pay the:
cost of erecﬁng at this time works capable of. ‘snpplymg the
wants of so large & number; but experience in otber cities
,admomshes us of the propriety, and perhaps necessity, of look- o
ing fcvrward to a much greater demand than the present, and -
- of prOVIdmg in an eﬁtclent. manner for the additional require-

ments, as far as_this may be’ aceomphshed in pla.nnmg new
At

though a full -report. mv

It 'is trne that even if we,

river, is divided into. agveral distinet mummpahtles, each of o

. Whmh has beeu proaurmg water, or dlspensmg Wlth proper: wa.- '

,.? 7
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ter supply, as the ease may be, in an independent mannet. -

Thus the water supply of: Alleﬂ'hcny Clty‘wu;h a population
assumed to be-about 60,000, has no mnnectmn whatever with|:

the supply for the city of Pzttsburgh proper; and neither of -,L

'thc‘ae mnmcllmhtles fulmah(,q water' to Barmmrrham South

_ Pittsburgh, East Liberty; &e., all of which to the o1 ofa
——ai;hmﬂer would appear but parts of one ¢city. i -

hecuutly Luwrunc‘evﬂle, East, Inbd-t_y, Oakland, and other
suburban- districts have become mnauhdated with. I’;ttsbumh

1)1*01)91, and now mnst}tutu a part of the same, and main .
witter pipes have been extended outside of the ald city limits. -
- 11310 Lawreneeville ‘and Oakland during the present geason,
thiis adding cousulembﬁy to the area to bc suppiu,d h m the -
. old city water works!

“The day may-not be distant when the munmpahty of Pitts-

burgh -will include Allegheny, Manchesteér and all the other

separate m unicipalities and ml]/'u,ent suburba Even if separate
governments should long be inaintained o the two sides of
- the Allegheny river, the s&mie sourcq of water supp]y might .

‘be advantageously emplr}yed for all, :
If the city of Pittsburgh, by ]ud;mous arrangements shall

- succeed in ()btd,llllll“‘ an abuudant sapply of purer: water than .

can now be procured in the. «city of Allggheny, and the other
/ separate distriets réferred to; it is but reasonable to &uhupa,te

. that the Iﬂh}ﬂ)lt(lllf‘J of those pla.c,eq will désire to partake of

‘the sanie. : It is-obvious that if ‘the supply. should be ample
ﬁl (ﬂl that it would only involve the cost of laymg maing
'across the Allen'heny and Mm;xongahela rivers to introdude

: thé W ater from the’s same principal néservmrs mto the districts ==
It would therefore séem to be no more
_tha,u or dmm 'y prudencc to zmtlcxpate that Wlthm a xeasonable S
ﬁq;u:e the entire population that may be (34;)114::9,m:ra,isuﬂs around
the h@dd of the Ohi6 could be most advantageously. and o
euonommal]y supphed with vmter fmm the -same source and

a.cross thos:a streams

through on. ;:,en‘eml system. ‘In roand: ‘numbers the popula-
' tion now incldded in the d],strwts requlrmg a suppfy)of pure

o LN

£.%

“water+smay be assumed at two ‘hundred- thousand. An in--

', , creasc of but hvc per @ent pc,r annum .on- each year over thé "j

-~ 1887, 0r ou]yelﬂ'hteen years hence, somethmg overfive
~thousand. Five per cent. annual increase, as above
~ the population in about fourteen years.
-here offered &3’ an estimate to be. rel‘i\gd ‘upon of tbe futme'

; betore the expu‘u.f.lﬂn of the present ('entuiy lt
ha!f a million.

=

. pl‘evmﬂs ycnr wwes a popﬂlatmn in 1877 or only elght vears, .
of three ‘hundred . and ten thousa.ud eight huudredgﬁg} in

undred
- These ﬁgures are not

population of Plttsburwh
be less.

it may prove to be more or it may -
They are - presented merely to ‘show that if. thlE

~ favored point continués to thrive as it has in the pastand as

ctheri\ eastern cmes /are ’rhnvmrr _that Wlthm a very brief |

. period, i the life of a city, the popuhtmn to be supplied Vvlll _
It is-net then unreasonable to

be more than’ half a% million.
assume that Wlthln the next qufu-ter of a century, or certainly
may exeeed

: It is to be cf)usldered alam m thlS connem;mn that owmn' to
the: péculiar characteristics of the place; a larger supply of
‘water, per capita, is requued than would he_ spﬂ‘mxent in many

other loclities. Bltummous codl i the fuel universally used

forall purposes; -and Plttsburgh is and must- always be erm— »

nently a manufactiring city, consuming in consequence an
unusual guantity of waters At present in round numbers
over-seven millions of gallons ‘daily, are used in the city of

,_Plttsburgh proper{ embracing a populatiou of about one hu‘na -
dred and twenty thousand. This gives about- slx,t) gallons per .

capita daily; a quantity double t)f that assumed- a few years
‘ago asg the probabl% requlrement of the city of Brooklyn

«".and this is the case now with an mcomplete sewerage, whlch

when perféated, as it must be in time, will of course cause an .
additional draught apon the water supply. The fact is that ~

modern" sanitary arrangements in our 1a.rge cities are very
: ;properly of such a natu,re that what was formerly regarded as
only'a luxury has now’come to be a necessity, so that an- (
- abundait supply of water can by no- mea.na be dlspenaed with ,
without serious injury to the rela.twe si:aﬂdmg, the reputa,tlon Y
] and the actual health of a dense pcpulatlon.

These views and others which can readily be adduced ha,ve

= led meto. estlmate the probable future water demands of 1’1tts-

/
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f : b'urwh at a full snpph for hialf 1 mﬂhon of: mha,];ntfmts con-
: _ Eurnuw at the rate of. not ]eq§ than sixty gallons each. ﬂmly,

. requiring a daily suppLy of thirty'millions of «ra]lons This is \
about four times the preqent wnsumptmn in.the city proper.

mes adcquﬁte to supply thls quantitys but it mlght exhibit

“a-want of proper foresight to enter upon any system which®
“would’ not, w1thout cxtmordumty ettra e\penac admit of
enlarcrement 80’ as to ﬁe«ldlb wmmmd fhe quarmty above
aasumu]

)

supply ‘upon dlﬁerent /plauq must of _gourse. Be' matmm]]y-,

“affected by-the total quantity to be’ furnished. Thus, in cer- -
“tain cases, a natural flow ot water thrnufrh 5 -condi nit, 1eguu-.,‘
‘ing o pumping engines, if only a snmll quanfity were #eeded,
Il]ll\"ht be the best and cheapest, sy c\tum, but Wwhich in tlre case

L . of a much IdI‘ﬂ'E‘l quantity mvrht be 80 wﬁt]y as to be mr;d,.:' X
jmzsmble = ‘

o ** ! Caleulations might also: ah()(W that tor a ver y. much I;lpn-ep :
- px)pulmtmn two mllho%ns of people for. c\*mmple it might be

o 'eheapel' and better to procure their supply through a natural
: flow even from distant jsourges, in pmferenoe to pumping from:
' ftreams just at hand.” In tfm case of the. Croton’ Aqueduct,

pdillisus of dolla,rs there can be no question respecting its
ropriety; and ftlthoucih that work was deemed to be ample

, ahe-a.d_) Ieeds 1t all, and which. _m-ust soori havc more. thax.
o t}mt great aquedu b can, iurmsh :
G b o

dias l 7

SUPPLY BY NATURAL FLO'WE

e

- & It is not necessary or ekpedient to.erect at this time all thér‘ ? :

These consldemtwn: hav ‘also a du‘ect hean’naf upor- the '
- plé?) proper. to be;rcwmmcndcd for the cost. of the ,water

*forty miles in length, constructed for. the supply of the eity <
“ of New. York although it cost in rouud numbera over tw enty -

for‘many years, the 61ty has alreddy ,mtamed to-a size which '

In regard ¢o 8 sqpply by nat‘uml ﬂowave Whlch w;e_gld ren-
: der pumpmg unuecef,sary, it may be assumed that the minor -
e s;treamé inthei imm, dxate \ucmltv me toe small dm'mn‘ the, sum- -,

- gives 720,000,000 uufbm feet.
, reservoir haying an/available depth of 20 feat.
‘inches out, aof db m;;"he% the annual rain fall i m this' vieinity, to .
‘be available for. actual ua,e, it “ouh{ consume the avm]abl;
:dramuue of 18,784 acr cq—-—aqml to 21 square mﬂgs arda of tel-:‘

- . £ X

: upou a}ﬂd if they should be choson;t WOLﬂd mvolvc the con-

Sti uction of extensive! lreservoirs at a great ?algntmn al{)_—'% the .
river level; in order to command the hlu-h grounds, :t(\ur hun-

futmc city must be: built.

least half the year; or, say for 180 days, whleh at 30,000, “00

gallons per day, the quuntlty before. assumed, W()uld be 5, ;400-

& kO(JO ;000 ga]lons, whmﬂl, allowing 'TJ; trallous per cubic foot,
l‘hls would Tequire 827 acres of ©

ritory. - We know that the rain fall of - twenty-c)ne square

reservpirs, but not at a height that would command the high
wrouuds of the city; so that if this plan of collecting g reservoirs

Allowing 14 .-

~ miles of territory between the two rivers might be stored in -

were adopted it would: stxll inv olw the cost of pu_mpmg from

. alow distributing. reservoir or reservoirs to ) ].no'h 86rvice res-

ervoir or 1uaervmw. "No detailed: ommmngtlons ‘ot the ground -

in connection with >t1ns plam have. been made ; there has tot

been sufficient time/or eugmeexmg force ‘to. do it; and it ma
not be decmed necgssary.
cleutly elevated to-supply the high grouu(Ta of [East leelty

“and Oakland and intermediate Plfme&. between thgm. and be-

twéen them and the ‘old-city, t_hme is not suflicient area hlg'h'

_“enough without going a great chstance.

3
Hrge

i dred feet or.more above the river, upon which mucli Qf the
It Would he uecesmry in sdch case
“to. provide reét,xvﬂus Lapab]e of - u)u aining a supply fm“at

We know that fora reseFvoir i "

Buch a e.fktem might be admlssable and” e*qudwnt 1f the = *

grmt rivers Allegheny and Mononrrahela. were less eoﬂvement'

Leavmg the further present consideration of a natural ﬂow

supply * from the minor streams in the immediate vicinity, we
'.may now r@ter to the two great, r1verﬁ a.nd their main tmbuta—
ues, in v1ew of that aysteg : = :

PN

First, as to the MDNDNGAIIDLA;—T]]IS atlean), whlle 1t is pe- ‘

toemis ';\’

i -Luharly advantageous for the miain: ‘purpose to which it has been s
- rendered subservient, ri.ﬁmely an artificial slackwater. naviga- . -
,tmn 1’s 111 a,dapted as a means of furmshmn' a natuml ﬂow to
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reservoxrs for suppl_y ing Pnttsburgh In the dxstance of mnety’
miles from the State ]me of West Vlrgxma. to its mouth: at the

able for the purpose proposed.

“__adapted to the purpose, having more fall; but-at the dis-
- tance'of 76 m\fe% itis only 491 feet ab()ve uhe river level at
- Pittsburgh, *~ . = i '
In order to secure a supply by natuml flow it wcmld reqmre
thqconstructmn of a coriduit about 80 ‘miles in length of a

costly character, on either of two plans for conveymg-:

1 th water—either by a “hitth-a‘mde” gradually “deséending
- canal or conduit, or by iron pipes strong. enough to resist very

extraordmary pressure, such as would occur in the low. valleys,

and large enough to carry the quantity reqmred The;wsn by'
- pipes would probably be $15,000,000 or more,

The Alleo'heny river has - much more fall than the 1\4011011-'_ )

gahela, but to attain heighth enough to aﬁ'ord a natural flow
to the high-service reservoirs, we should be obliged to tap it
more than 150 mde%, above the city ;. aqri the water would

have to be conveyed at great cost in one of thetwo ways Just

mennoned

Jts tmbuta.ry, the Klsklmmltls meludmcr 28 ‘miles of the
Allewheny river, has a fall of only 225 feet-in 74 miles (about
& feet per mile,) between Blairsville and . Pittsburgh ; the fall
Iﬂ‘r’on.'r Johnstown to Pittsburgh a distance of 104 mllebals only
474 feet or 4} feet per mile. But as the prqpoqed high servige

. regérvoir would be not. less t'hn&] Hy,e hundred ﬁ,et above the' .
river level, evensif the streams were tapped at Johnatown, - -

: "\(where it'is ‘called the Conemaugh river,) it could only be.

: 2 available at thta’burgh for a lower or middle height reservoir;

i ‘whilé the enormous cost of conveying the water a-d1§tauce~of 2]
~more than one. hundred miles would not now be warranted by

the circumstances of the .problem., -
It Would,’ap[jear therefore that only some 1mpera.tx e neces-

‘sity should compel the citizens ' of Pittsburgh at this' tlme to.
v look to these far off- sources, seeing. that they must’ unavmd-'. .
e ab]y—mvolve 4 much greater expendxture ‘than s reqmred to- °

City Point, it falls only 90 feet, so that lt is- practxcally mmvml:\...\h

Its main tributary, the Youghlorrheny, 18 somewhm: better &

5 hela, between, Whlch Eittsburtrh stan
- At present the city is wholly supplled by water taken from' the )

el

obtain the r‘equisiie stlijp;ly of wholesome Wa.ter fl om abundant,
never-failing sources nruch nearer to tho cky‘——almost\ur qurte

within' its present hmlts = 4

We have the two. rivers, the A}Ieo-heny and the Mononwa- :
from which to, choose.-

Allegheny river; at fhe old city water works, which; when they

were originally located 39 years ago, stood above most of the -

city drainage, and at/ 'that day had ne hurtful ‘manufactories.

situated on the stream to contaminate the water. Now a very
~ considerable amount of city dmma,rre, embracing a length of
‘nearly three mlleb of derse populutlop, emptles into the stream

above the' old water works on the same side of the river, and
there are numerous.oil refineries, &e. scattelebl_alonlr the shore

constantly throwmﬂ' into the stream 1ar0‘e quantltles of refuse, g

which in low stages injuriously affect the water. The Monon-
gahela river has since’ that day been con verté(l into ai impor-
tant slackwater, steamboat ‘and-coal boat lnvwatlon and in
low stages its pools are. drawn down so that'at times there is

no flow over the wiers of the (lam.:m—wl'l excepting the leakage.

belmr used for navigation purposes in pasamu- vessels thropgh
the large locks. A.t all times e\cceptmcr in - very low stages

~ the'waters of the/Mouon«raheh are more subjec}: to dl]u\nal

impurities than ares those of the Allegheny. . The question
originally, as to which river ‘'was preferable for a supply of

~water for the city, was. doubtless correctly determined when:

the works were firat located. The" Allegheny river was chosen =
beca.,use 1ts\Water is. elearer duting & much longer portion of

“the year; and because its water was and s, when not artifi--

cially contanunat’ed rema.rka:f)le for its purity and its admira-

-~ ble.calinary properties, being. suﬁicxently soft, and- every. way. .
excellent,.

To obtain this. water in its purity is now an im-
portant desuiera.tum and my emmmatlons lead me to believe

_that this can be aucompllshed withoat going - more thfm eight >~
- miles above, the present water works. : : :
AT would not recommend any pomt below Ne«rley s run a8
~in all respects a fittide place for ‘taking the water from the:
' river; ﬁrst on account. of the number' of reﬁnene& ey below

A B S
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enters the river below Shade 8 Run, l)ut olneﬂy at and below :
Negleys Run, which, as already stated, is. about one .and a’
fourth miles below Shades ‘Run, and 615 miles above the.
water works.. » o \

: Itis to be considered that the quanhty of Water whleh ﬂows
_in the Allegheny river, éven in its very lowest stage, is 80 con-
“_giderable that no trifiing amount of deleterious substances

would affect it perceptlbly In ordm(;iry low awater the flow is
_ not less than one hundred thousand cubie feet per'minute, and

in an extremely low stage,; such as oceurs only once in ten’ or
more years there are about ewhty thousand eubic feet; or,

o t;;klncr the lowest quantity, six hundred thousand ga.llons per’:

[

‘minute. This gives a Yolume of eight. hundred arld’ alfc{?y-fom' -

Amllhons of gallons pér day; so that in ajsingle ds.y in the low
- stages of the river, the flow in the’ A.llecrheny is suﬂl(,lent to’ '

: supply the city, at the rate of thirty millions of galjons per /:

l
twenty-four hours, for nearly twenty-mne days; and’ generally |

2

in-ordinary stages or. modemtely low water, the quantity flow- |\

ing is nearly double of that minimum amount, Putting the
_present daily supply required by the’ clt.y at seven millions of

- gallons, the mmununirﬂow of one day above referred to, would

: l)e sufficient for one huadred and twent-v three days present -
consumptlon ‘These figures ure given chleﬂy for the purpose
o{showmg the abundance of the Allegheny waters as a souice

(- for supplying a future city of any extent that could reasona,bly

i . be anticipated at the head of the ‘Ohio:

The Monongahela river is qmte dlfferent in thlS 1mportant
respect; for in extxemely low stao-es most of its tributaries

ol _'bolow the West Vdrginia lihe becpme entu-ely dry at their

_ mouths; and the; qu'mtlty of water ,ﬁowma in the main stream, -
"*_\there\fbre, becomes less below than it is above, owmg fo. =
: ’évaporatlon L ; o e ﬂ

- ‘The drainage area. of the ‘\Jonongahela and. 11:3 tnbutarles 47
S very much less than ,bhat of  the. Allegheny and its ‘tribu-

taries. . In \1ts very lowest: stage: the natural ﬂow in' the
. Monongahela. ‘Has been known to be less: than two ‘thousand
- cubic feet per minute, wlnch would furhigh only about twepty~

_ one aud a half mzlhoys of gallons per, da._y, or elght aud a half

1851,
, 1868 he suppoaed the populatxon, water consumPnou and

'be not less than 250,080 (persons) 15,000 0({)0 (gallons) and . i

. 480,000 (persons); 35,000,000 (gallons,) and $900, 000 (rents)

" with the general experience in all cities of modern times 1z

- that within a'very few years the _necessary Water consumption

millions of gallonq per day less tlum the quantltf assume(l a:s i |
wecessary for the wants of a populatxon ot hve h)mtired
tliouszmd people I3 !

As pertinent to this branch of the sthecthxll nlentmn

; some facts stated in a letter to me from E. 8: Chesbrough e |

BEsq., the distingnished civil engineer who hasso succossfully
conducted the Clhcau‘o Lake- tuunel water works to compje(
tion, and which are now in daily practical use. “Tlhe Chicago 3
water works were plannecl orurlnall_y by Mr. McAlpme A |
His Lbumutes for the: future extended to 1875. ‘For . - - A"V‘

water tax, (or rents) ‘might be respectlvely 115,000 (persons,)
4,140,000 (U. S. gallons), and $95 000((1ents) “Theéy prove to

$400,000 (renta) respectively, Mr. McAlpine’s’ estimate for
the same items in 1875 was 162,000 (persons), 5,832,000 (gal-
Tons) and $180,000 (leuts) respectively; but if the law of int
crease in the future can be deduced trom the getual experienee - 5
of the past, then those items wilt be rospectwely not less than

Mr. McAlpine was hmlted m his; estlm&te by: mstruotlons
from the water commissioneps.” * : %

At will be observgd from the above that in Cbma.go the con-
sumption is alread sxxty gallons per day, per capnta. of the
inhabitants, and thatit is going on:in a greater ratio than the

S e
oo W

" increase of inhabitants, a.coordmg to the- observaﬁons of : M. 0 T

Lhesbwu«rh ‘the city. ongmeer And this_is- in accordance -

which an abundant supply of wat"er has been mtrodueod It
is in fact but the nﬂtuml resu t of an - eversadvauomo" owxhza.-

tion, in which the luxuries of to-day become the necessities of

the morrow. Considering themefore the reasonable probability st

for this vicinity will ‘be mot: less .than 30, 000,800 ‘gallons. per
day, the circumstances accor(lmg to ‘my ,;udgment appear to

* point strongly to the Allegheoy river, at some place a few
- miles above the old water Worke, as the source of supply.. :
- {The Yu,unty Ql Neglefs run, or blmt of ‘Shade’s ruu, may bo '

§ /
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tf'cund advantaﬂeous as pomts from which the. Water may be

pnmped up to high receiving and distributing reservoirs. If ..

arrangements can be”nmde erh the oil refmerxes, ete., above

Neg 1ey 8 run to prevent any/refuse material from paélncr mtc) s

\the river, a point just above the mouth of Neg]ey 8 Tun nncrht"
then be favorable as a site for the main pumping w omv:s,
“whenee the pipes could’ be laid up the vulley of Negley’s run
- foa hrst or. low service reservmr,(“ here & second pnmplng'
- engine could force the water to the high seryice reservoir for
shppl_ymg the most elevated parts of the city.
., Owing, however, to the fact.that the dxvurng grmmd in
= q/st leerty is 0 muc‘,h elevated above the river 5(4?8;j§eet,) it

_ 1s obvious that the service mains from any.reservoir materially | |
- lower than the divide. established in the valley of Negley’s - -~

run could not be laid to the old city, b Y that route, but would |

have to be laid along the main vallﬁy of the Alleghcﬁy bty er, i .

enterlng the city through TLawrenceville,. The same’ sort of \
- difficulty would be enconntered at Shade’s run, even: to a \
- greater extent, where the. dimding gmunrd is a hundred feet
~higher than at East Liberty; reqmrmw also the addition of a

mile and a fourth mc\fi‘e main pipe along the Al}eu’hr-ny river
* between Shade’s run and Negley’s run. A main pipe,for the -
- Bllpply of parts of the future city 'lowor than the level of two
-/ hundred and fifty feet above the river, should be at least three

- feet in diameter, and the. cost of such a p}pe cnmplete “&uld

. benot less than $90, 000 per miles -~ . ¢ _
A It would thetefore, cost for such a main, from Necr]ey 5

‘run to the old water work,s, éa} 61151, mﬂea, @ $90,000 per |
: mﬁe, ==, $550 800 ; and from Shade’s lun to the old water

~W01‘k&, say 7o miles, @ $90,000 per mile, = $666; 000

-\ Bince almost the,.only object in seeking a point cm_the river
_ above the vicinity of Negley’s: run is to-obtain| purér water, '
 and as this involves the constraction of a mile-and a fourth - -
of additional pipe at an mereased cost in the first instance of
$115, 200,.it may be well to inquire into the practm bility of -

: i
A ,eﬂ'ectmg an arrangement which would secure as go d water =«

 at the’ 1ower point pear Negley’ 8 Tun, or even further«dawn,;‘y

7

: ’ﬂbefore determmmg the sxte for. the nmv engme house, in case - .

19\

the Allerr}neﬁy nver shénﬂd be chosen as the sou'rce of y &
Two modes present themselves Aor umsx&emtxon Que by‘

. cuttingoff from the river all the refuse from oil reﬁﬂemég eter, e

from’ Shade s vun ‘down to the Point, whenece the water should

~ be drawn out. by the pumps; the CR:QGP by laying a brick -

ndmt from the source ‘of pure W"Lt@.l along the. left'bank of ‘0.
the river down to the puniping place, Jlld allowmg thé Pum

. water of the river to ﬂ/uw throucrh it

It might become a matter of arran n'ement between the city .
authorities, representing the entire popul’ttlon mterested and

“the mdwlduaj owners of the works which now contaminate

the waters, t mder which atl fature trouble on this score should
cedse. It &ppears to me that an annual expenditure of $500 or -

%600 at each works, or the cost of one r..oust,an{; laborer, ouuht;

to suflice to plevent any of the refuse from entering the;‘rlvc;r» L

~ above a point’to be agreed upon,

For six works this Wcmld cost, $8600 per anuum, or say B
per cent. on $60,000. ' e

Or, all the refuse of these W‘orks mlﬂ'ht be turned lnto 5

~ special pipe laid. along the river, Gommumc'ttlng; with each

~of. water passing thyough the same;at some pomt below even

works and- de‘xveruf the refuse, ztlmlg with a constant- ﬂciw :

below the present clty ‘water worls, if necessary. !The elty

. drainage of the three' or four miles below the Sharpsburg”-' A
“bridge might also be. collected in a longitudinal sewer having’

its dehvery at'some point below. - But this last. would be very -

= "eostly on account of the size of the sewer required to- cover’;g_".
- the adcumulated dz‘amacre of 80 crrea.t a dls’mnce, and the ex-

pense of aouqtmctnfng itsoas tc)\be safe, out of the wa& of thenu-
merous works along shore,and clear of the  navigation interest.

. The cost of a light 15-igch cast iron pipe with the necessary = -

‘connections with the works,, ould be about $25 000 per mile ;-

- or, betwéen Shade’s le and Negley’s Run, (lﬁﬁ, miles) $32,-

000. The natural fall in the river from Shade’s Run:to Neg- _
ley’s Run is 2 feet, or at the ‘rate of 155 fe.et per mile. But

','.“m the pipe thls could Bamly be arra.nged with the upper end
- several feet hlgher gwmg so much ad(htmnal fall available for Y
mcl‘eased ﬂow thraugh the p]pe, exeeptmg in hwh wa‘ter, wheu i

=
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/ : nf (’ourse lt cou]d have no more dlﬁcrence of ]evel than the =~

- 1e9:ular fall of the river surface at such’ ata% of the water.:
By having the upper portlon of the. pipe entlrely above the
level of the highest flood, even much more of. a descent coulé’l

o

ba obtained for the free passage of the refuse of the works. }'7» e

| \The interest on cost and -annual repairs, &c., of such a pxpe
‘ would nnt be more than a’bout $2.500 per rmle or $5,200 per
ﬁ:mmm for the. distance trom Shade’s run to \Tefrley srun. . -~

The other mode in ease the oil rtheries &e., are a]lnwed in

the future to earry on their oi,:emtmnb wnthout c.h}mﬂ'e—stlll
throwing their refuse into the river, wonld be by the construc-

i O‘n of a brick conduit large enough to carry: all'the water thﬁt

'-*vag/uld require to be p\}mped up to all the reservoirs, As there -

/ © _ ~would not be any great pressure upon it, a conduit one briek,
- or mtber two half bricks thick, not over 5- feet in ‘diameter,

_would be ample. Thiswould cost for excavation, &e., ‘and lay-

- ing Lomplete say $50,000 per- m)]e or about $64 009 for the |-

2 distance trom Shade’s ran to’ Negley 8 run. And since the. \
~ cost of a three foot cast iron ‘main pipe. strong ‘enough for
¢+ hedvy pressure would be iﬂ)‘PUt $90,000 per mile, or $115,200-
' - for the distance, the saving in cost (5551 200) would seem to
favor the plan of eﬂstﬁ’blishmg the engine house at some point
- on the river below Shade’s run, or helow Neﬂle} -rum. The .
pmnt at Negley’s run is adwntageoua on account of being con-
. { vcment to East leerty, for taking the supply for ahigh res-
Kfihs : ervmr ‘which might be located m}Fort Herron hill; but it has
obJeetlon already mentmned that all the water for the low
service as well as the high service, would have to be forced at
- least as hlgh as the, «“divide” Jn Hast Liberty, ’whn,h is 428 feéet
above’ fhe river.
pedxent to cn.fry one pipe up the vhlley of N egley s.run for the -
: hlgh service Teservoir, and another pipe down the Tiverito
Lﬂmrencewlle and-thence to. some ‘convenierit: pongt for the

new low er reservoir, or else into c')nuectlon with the' old lower

Ie8ervoir. These mveatlgatmus therefore tend to show that the
“best plan may,be to carry the pura water by a conduit still .

farthér down the river to such other pmnt as may’ a,fte\r ‘mature )

R

Lonmﬂeratmn be deemed mosk ndv*antﬂgmus imd ccuyement

bo that it Would/’be found necessary or ex- -

\ = o)

fnr pumpmg*to a medmm hélght reseﬂ 011 sa,y 'i.t an e]evahon
of about 250 feet: above the -river, which could- hereufter sup--

ply a ]m‘ge portion nf the. old ut_y, Lawren\eavﬂle, Al gKeny, e

engine Would pump the water for the hgqh service up ‘to Fort
Herron hill, or to wheérever a high reservoir m1ght be located.”

“Bouth Pittsburgh, Bu‘mma‘ham, &c., (all places not mdre than
" 230 feet above the river) from which lower reservmr another ©

A high reservoir, say 500 feet above the river, c:u'ﬂhnla Ei) t ‘.

Herron hill, to. contal,n about 10 acres, 20 feet deep, is pmm- :

cable at reasonabla ¢ost ; and, ‘at no- distant period either a

reservoir or astand/pipe at that elevation willybe necded for®

the supply of- tha‘hagb‘ portions of East Liberty, Oakland, and' -
[ the higher parts of the old city phted/u sshich are now rap}dly
Whenevu‘ reseryoirs.are ‘reasonably prac-

heing built upon.
ticable they are preferable to stand pipes, - which, the instant
anythingj

000 of gallons, or enongh for over two . days’ supply for the
wholejfuture city, a8’ estmmted with 500,000 inhabitants, ;md
Gnoucrh for more than nine duys prcsent 1medul supp]y

~ Recurring to the mode of supv}lyiuw the ¢ ity ﬁ om i dlstanee ‘_‘ ‘
by a. u;xtuml ﬂowg althongh it may be regarded as 1mp}'a(.- Nef

ticable or unadvigable at préaent to bring the water by crmvilty

" on a level high enough to flow into the hwh seryu.e Teservoir,
- ‘some ﬁve handred feet ‘above ‘the Tevel of the river at Pitts-:
burgh, on aceount of the great dlstance and " cast ; yet it is.
. ‘;atlll possible that watel rmght ‘he: brought- at compamtwely
o reasonable’ cost to a reservoir of medium height, or even as
- high "as :\e

‘preqen,t lower bﬂSln, which is* ong /hundn.d and

4is out of order—either with _the engine, the: pnmpa -
“or the plpe, geases to -furnish . water ;  whereas a reservoir of
even no more than ten acres, 20 fegt deep, v will contain 65, OOO -

J
\
!
\

= ‘.‘A:

sixty-two feet above/the Tiver. - ‘More extended surveys than

there has yet been npportumty to make will be: required. to

“ determine with accuracy the cost of brmgmn‘ water by gravity

to such lower elevation;. svhence of  course: the water would

¢till have to be pumped to a high service _reseryoir; orto a -
stand-pipe; for the supply of ‘the ]:ugher portions of the city.
. :ButIam prepared to offer at this time appr oximate estimates
- ‘of the probable cost Qf supplymg 80 020, 000 gallons per day

B




-on. the two punclpal modes ref‘elred to in tlns rapm‘t which:

the ‘several plans.

for pumping the necessary supply to. the reservmrs haa same
g indvantacres over all chers ., S :

g \\V The anuual cost of runnmg the works Woul(l bu much ]eqs
“than. the cost of working steam engines; and with turbine”

wheels /there’ would o-enexal]y ‘be only&a few days at a tlrﬂ(..,“‘
durmg; high floods, when ‘they would not pump,-a‘t which,

. may serve to aid the committee in their. Judgment respecting
The plan of - erecting a dam across the‘
Allegheny river, and using the water of the ‘stream as power | -

i

e

periods the old engines, if sl maintained, as in such case
’ )\ should be, and a new one at the dam. coul(f be used to
—kef

e

ep. up the supply for t/be nmebeing: = N .f_;

\_5 The chief objection t0 \this p]uu is that the. n;;tuml naviga-
~“This cnuld De
runedxed in part by a lock of sufficient size to pass the lass |

B tmn of thé stream would be. obstructed.

of steamiers and other vessels using .the Allen‘heny rivér; and
by a chute, so m‘mnwed that the descenduw rafts, &c., could
mfdv pass. A dam raising the water about eight feet, would
aﬁmd ample water power t{g

fe ,‘

e \

: - Even allowing ¢ that’ there shou!d be no more than the

r the purpOse, and during a .
pmcmn of the year there would be a Iarwe’surplns of power. .

muumum flow; of 80,000 cubiec feet per.minute, or 864,000,000 o

allons per d'ty, and. that it should require twenty. gallons for
supp]), flow and waste, to Taise oue gallen to the required

}__‘», ‘he;ght of the reservoir, it wmﬂd consnme only 600 OQO 000 out /: ;

the 864,000,000, lg.avmn‘ 264,000,000 gallmis per day un-

sed. = It should " be reup’llected in this cochnection that al: the,f

1 pélkﬁ'd of stich mmu;num flow tl{ere id practlmlly no navx.g;a- ;

- ‘tion. on the Alleg‘heny Tiver.
N At the Fau‘mount \\'Oﬂ\s in Phllade]phla thé Schuylkill

“of mllons dm]y, mnety four feet hwh to tTlé reservolrs,

i carrymg a very \heavy‘ trade in'| coaﬂ &c._

bt}sules ‘maintaining - the Schuylkﬂl canal nawgahon locks,
thl'(mgh whith, boats are passed every few minutés of- the -
- entire twenty -four hours durmg the dryest pmt of ‘the ;euso‘n,,,
The ruﬁmng S

1) el--'x muc,h smaller ‘stream- than the Allevhenqudani .
- furnishes water power sufficient: to' raise more than 22,000,000 '

A

v Or more than elgbt tlmes the cost Of Water power.

_Taising an avei‘an‘e qu‘mtlty (Luiy of 21 951 694 gjllons;

were: $175 572 82. ; S
" Cost of rmsmg water 1nto reaervou - per nullmn gal- \ »

loms; T > Pn e s s BlR 26
Cost of l'mamg watex\ per m11110n g}&l}ons, one foot s

Big, ol f : S b e

Gompare this with the cost by steam pdwer
The Phlladelphm “fﬁchuylklll Works” (steam)-fur, -

nishedin 1867 an average of b, 500 ;000 gallons

per day, at a cost of s - G $‘70 382 ‘?4
Cost of rzusmcr wn%er mto réserveir; per millwn gal-

lons: ¢ < f - - = ot - ’512 82
Cost’ of _raising water per mﬂhon gallons, arre :toot e :

PR e T s

Thus, leavmg uur. the first cost ot the chka, the cost of
mnpmg b} water - ‘power at the’ “Fan‘mouut” worlks 1is only
one-fifth of the cost, per foot ot hcmht, ‘af the “Schuylkill”’
steam w orks. At]ﬂalrmounb the watel i3 mlserl mnet} fmu'
feet. : ' 3 -
- At the Philadelphia “Dalawalu water wmks” (steam) with
an average (lml) Biquantlty\ot 4,000, 000 gfillons, the cost in

1867 was, per rm(hon gallons, = $39 41
.and. cost-of :raising wuter, per million g;a’ﬂons, om, o
foot high, - - - - e 2‘9{%,‘

' The. Philadelphia’ “Twenty fcmrth Ward wm'ks
(steam) furnished a daily gverage in 1867 of
1,856,759 gallons at a cost, per million gallons, of §19 10
and cost ‘of raiging watel per million gall(ms, one

ioot hlgh af = 3. - - o=
The Philadelphia “(%ergmntown kas (steam) fur—
* nished a daily average c o;b 562 23(&) gallona ata cost o
' per mllhon gallons of s - i 33 8 86
" and cost of dising water, per mlllmn ga,llcms, nne =
foot high, of - - .- - - -

= \

~ feet, -and at the Sdmylklll wmks 0ne hundred and fxtteen o

LY

A

-
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|

o

i
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'“"he m/fel'we qmmtity pumped per riiq bv all thP Phlladnl-
/ gnhm. works durm"' the year 186’7 was 29 T 018 gallons
v - Putting ‘the quantity now ralsed at the Plttaburgh Water
worka from the riverto the lower reservmr, one hundred and\
 sixty-two feet high, at 7,200,000 galloua dally, the cost js per b
{ million of g&llons e < $10 94
\ :md the cost of raising water, pel mllllon of gal[cms, ;

— one foot hlgh 06”

Or about three times, per foot of hélght the eﬂst‘ﬂf ra.lsmg ; ;

by water power. at the‘Fmrmnuut works
‘It may be noted that, the cost, per foot of hemht in- 1‘1tts- :
burgh for 1867 was uonsldembly less than at any of the Philas .
i~ ,_dA\alf)hm steam water wmks, owm(r probably tt_) the chgapuess‘ -
/- of fuel in Pittsburgh. / ' & )
“These statistics ot the cost of rausmgj wa.tgr will bL useful ’
T comparing the different plans for supplying the future city, |
of -Pittsburgh ; they may be referred to hermfter m;u)nne&
tion with the LO&E in other cities, *
1 will now submit an estimate ot the cost of supp])mﬂ", N
- 80, 000,000 gallots daily to Pittsburgh and . vicinity, with an
4 ‘additional|city pipe distribution of _eighty rmles, on th(, p]d.n-
¢ ot pumpm from the(,;Alletrheny nvex.. i

A E%TIMATIE

ECLE S

srsiess

5-miles of brl(,k u)ndult, (:} $50 000,

reaien 250 0'00

- '3 miles 26-inch cast iron main; @ 3,}0 OUO 270,000
D) engine houses and 4. engmes mrd pumps at rlver =
f\ {@ $2800000, i L bt L GBin00
1 engine house and 2 Qngmea a.nd pumps ﬂ.t. Tesers

. yoirs, @ $150, 00020 L 150,000 .

" 2miles’of 20-inch main @ $40,000(....... 3 evsir: © 80,000 -

: : \2 reacrvmrs méluﬂmg cost! ‘of 1a.nd and all fixtures - : _'. P
A\ cumpletg each with- double basins, @ $175,000,... ;35:0,000.: .

r

; - 80. mlles of new plpe tlmtﬂbutu)n, various sxses, ‘a,v-, i

f0 0 eragé 817, 000 per mlle,.._i.;;. SiieE i 1 360 000 -~
7 Contmgeumes and minor 1tems, 1ncludmg engmeers

: mg and g}lpe/rmtend’ence, L i

A

\290 000

[} S

e

- double the qu'mmty

)

’llmuﬁh tlm ﬁnal or. ultlma‘te cn%t of the \vater Works,

reservmra and genéralpipe distribntion, o the plan of i pump-:

-

ina‘ by steam entrme‘s‘ from' the Allegheny\nver, may/ﬁﬁi‘bunt L

to the above approtlmate estimate of cost; a cons det‘able

portion-of the expenditure would not be immediat tely en-

countered, or be paid for by the present popula.tion. e

The Works should * be so phm;ned s to pwwde for fhe

of raising 15, 000 OOO(lga.mes dally This is a trlﬂe more ‘than .
. raised by, the eld engmes

Theze 3

are at presentiaboul/ thirty-seven miles of pipes of all slr(35, o

. from fout inches fo twenty inches in dmmeter il

: —eqvers cost of e:ghty

: mlles of ‘mdmdnal pipe distribution of a larger average size
-of pipes, the expendlture for which would-he (gradua,l divided
through a number of years, as the popula,tmn s]muld mcreasé. ;

The fmefrmno- Eppmmrnate -estimate

But a.llownw that within twenty or twenty- five years the -
combined dlSt[‘lLtS to be supphed should contain a* “popnlation

‘of 500,000, consummg 40,000,000 gallons of ‘water dally, it
would be a moderate cost for an- abundaut Eupply of pure

water to so Iarue a number. T
= wﬂl hers presént an apgrommate estlmate ot the amount

e tfhat may be required within t\vo ar three yea,rs (m the fo}e- 7

A

: preseut erectlon 0[’ but two engines at the river, Qa.eh ga.pa.ble G

gmn\& geveral plan: e g
5 miles of brick cc)zrdmt @ 350 000:. i 3. 250,0_00'»-_
1 engin ‘;\house 2 engines, &¢.,...... 230,000
" 3 miles of 36-inch mam, (@ 590 060 270,000
i : 1 engme house, 2 engmes &e., at” reselvmr, i ', -150,000. :
2 mlles of 20-inch main, @ 340 0800 cevrsarenarsnes o 80,0000
2 reservoirs; mcludmg land, &6, cibeiine wiinn i ..é. 350,000 -
15 miles of pipes, various slzes, average $17 000 per e
. mlle,q ST e e 255,000
- Lbntmgenmes and minor 1tema, mcludmg engmeer- s
mg, snpemutendem& &c e 158,000
- - Total, $1,743,000

|

\




= A’small

Ths 8 ahbmaﬂ estimate of .the c.ost af securmo' a smpﬂy
‘ ﬂt 15,000,000 gallons, daily, m"pure water, mcludmg a consid-
~ erable portion of the cost of worlk. apphmh;}e towax ds’ the fﬂtufi?-‘
- s,npp]y of 30,000,000 ffﬂllons daly,. o Lo

. Twould state in this cmmectmn that the. mty 0f P1 ovxdence, . -\j" : T d

- Rhode Istand, has been engaged for two yearsin the investi-
“—gation of p]zms for. supplymn‘ that place with water, and the
very “elaborate report recently subglitted by the Chief En-
~ gineer, J. Herbert Shedd, Esq., (Iescnbes four different plans .
the cheapest of which hé- -estimates at a cost of. $3 £86,023.65, -
.and the most expenslve at &4, 477 0&0 08.. Thls is for a pr&sent :
& ‘_,_ﬁogmlatmn of only 60,000 persona and an assumed Bﬁgply of L
ouly 12;000,000 of . gal/lons per day. i i

-The city of Memphls is also about’ erectmtrwater works .
; alter a very thorough set of surveys and investigations com-.
. pleted doring the present year under the’ directmn of#CGharles |
Hermans, Chief Engineer, and E. 8. Chesbmuwh ‘of Chieago, o
Consulting Engineer. Three, prmupﬂ plans are proposed, one’ \ -
' lakmg the water from Wolf river, another from the Missis-.
" sippi river, and another: from .Hatchie Lake; the estimated
©  eostof these respectwﬂyls as follows - Wo]f river pl;m $2,329~
“ . 428: Mississippi river ‘plan, $1,910,248; Hatchie lake plan, |
-$2,244,112. - These. worlks for the' clty of Memphis are based
.‘ onapopulatmn of onlj 75,000, ﬂ.nd a- dally supply of but
6,000,000 gallons of water. :

_.Durmg the autumn ‘of this year I was ca]]ed a8 ccmsultmg :

engmeer in_ connection with Cok .J. C.’ Trautwme civil o= {

; .egglneer, to examine water wort.s now in“the course of coh- |

e structlc‘)\ln for the. mﬁy of Roeflen er,iwhleh is assumed to con—

n.a populatxdn of about 70, 000: These works, which are -
veeted to be in opemtmn in the spring of 1869, with a pipe .' =

P atnbutmn of" on}y twelve miles, will cost abol}t }me anti
oue quarter millions of dollars 2 > o
I refer tothese dlﬁerent cities and thelr Water Works syatems -

.merely 10 s}}cxw that the sum for which it is est;mnted the city

of Plt:tsbungb can be supphed with a much larger qugmtlty of }‘““ {

| water S]_lﬁ]&lent for a much vreater populatmn is propc)rtmnp,lly

™ :
X S “s - i

‘1 chute in dam
“Forebay, and ﬁxtur‘es a.t river, :
" Pumping bmldmga at BIVEE, v, 0kaish vanmoeissss ini sinbaae 40,000'
“Turbines, pipes and' ﬁxtures for mlamg 30,000 000 :

I Wﬁl now oﬁ'ef an appmﬂmate astlmate Of the cost of phzm

’wu:h a dam across the Allegheay rlver, W‘lf.h lecl-: ax(i chun,' e
~for naﬂgatmu : . e '

»\
L

ESTLMA,TE oF" DﬁM &(,

2 ahutments ot dam, cut st()ne, ..... e s 25 000

1,200 feet linealof dam, 8 feet left @ d380 oo 06 0(}0 g

1 lock, 50x250° feet, dmmber 8 feet lef‘b oot stcme, . 140,000
o . 22,0000
35,000 .

' gallons daily 250 foet high; . iiiniiss 120,000,
2 rescrvoirs, land, &e., cempletﬁ 2 ++ . 850,000 .
1 engine house and 2 engines, &e:, at resewmr, ...... 150,000 "
'3 miles 86-ixch main @ $90,000, . 270,000
2 miles 20-inch main'(@ $40,000, 3 80,000
- 80 miles pipe distribation @ 17,0005 ....:5 tutiervevene 1,360,000
Contingencies, damages and minot items, mcludhﬁg

engmgermg and %upexmtpndence,...'.‘,;..'._ ..... : - 260 ‘OOO - :'. J i

=%

Tota‘l $3 098,000

The followmo- reductmna may ‘be made from the above when

eonsxdermg only the amount tliat might. be 1 necessary to-ex- -
: pend durmfr the pext two c-r three years, ﬂamalys :

»' Half the estlmated cost Uf the pumpmg buﬂdmgs o
: $ 20 000_» ;

. at the Tiver, . ..... &

i Half the cost of Turbmeé &c e L . 60,000
. Cost of ! distrlbutmn of 65 miles of pxpes @ $17 OQO e
- permﬂe e 1105 000
s Contmgeueles, ....; n , . 100 0“0 >\
o e e Tot.al $1285000

; L otal, $2,048 000":;
e Add cnst of enmf\r/le house and one engine, neadeg e
“at the dam dmmghgh ﬂoods BAY e ivesiones '.I*TT'";~“ 150 000




runmng the Works izs0 large as to be Worthy ot semous atten- e

o ¥

e

~ WhiicH sum of ‘$I 285, OOO deducted fmm the f‘orecromg tofal

- estimate cost of $2,948,000, leaves $1,613. ,000 as the amount
- “estimated to be expended within two or three years, necessary’
to secure a supply, of 15 OO0,0@O gallons daﬂy, and which ex-\
{ri

pemhtum would also inelude a consldemole portion of the cos

‘of: work-applicable towards the futme supply ot 30,000, ‘000 of
'gallons daily. i .

There can be no question that the plan of a dam in the Al-

~ legheny river; with a reserve engine, (to ‘be used only in case

of continued high water prevontmg (the Turbmeq from work-

_ing, which could only be the case at most for about one-twelfth ‘
of the year,) would make a material f.lture saving to thre) \eitis
of Pittsburgh. The difference in’the first cost is not .

\ [ -

; :

mw‘:enally different, but the' saving in the mmual‘exp"é?lse of .

tion.

- By referring to the stated cosc of ralbmv water at ;glff‘erenf
phcea, it will be seen that the cost of raising a million gallons
one foot hwh is only 2% cents at the ¢ Falrmount” water power

~ works, whlle by the cheapest/ steam works about I’ lula.delphm, :

namely at the Pbxladelphm 42 Lth Ward” worlﬁ it is SW uents
(In Pittaburgh itis now 61,, cents.) *

Therefore, to raise 30,000,000 gallons dmly 250 feet high, at

“the cost of thé Fairmount works it would cost per day (water

power,) $153.75, and-for 365" days (water power,) $55,918.75.
Whlle to raise 30,000,000 gallons daily 250 feet high at the

. cost of . the present Pittsburgh works it will cost per day,.

eam,) $510, and for 365 days, (steam,) $185, 150. Owing,
1owever to the fact that for ubout one-twelfth of the _year the

ass;qmnce of steam may possibl )f be )xequu'ed at the dam one- '

 twelfth of the difference, or $10,769.27 shonld be added to the

armual cost of ?umpmcr b_y water power, for P1ttsburwh mak- ; 2
i‘n\g it $64,688. 02 for cost of raising by water power, with pas-t

 tial steam power, at’the dém, as’ compared with. $185,i50 the

98 per annum, 1f we now deduct from this the interest at six

. per cent. omthe sum of $150,000, (which would be(ample to

u]low f‘or the first coe{c of the reqmslte asslstant steam wm‘ks,'

\ 0 : = SR I SO 3 .

- assumed cost by all steam power. The difference is $1'7’O 48],

&c thls quld bo $9 000; which, deducted

bmldmgs, en%mes
98 luwes 3»111 461. 98 which sufh represents

from 3120 46

from usmg _water power, in the cost of. 1alsmn* 30,000,000

_apprommately the annual savmg to the m{xzens of 1’(1{\511111'&11 :

gallmrs of water daily 250 feet high. This is a large sum, rep--
resenting at 6 per. cent. per’annum in- round numbers AR e

original capm‘ﬂ of $1,800,000,
The différence in the cost of rmsmg water by~ the water

\x ¥ =
A i et
3

power of the Allovheny as- compared w1th the cbst of’ rmsmw.’_.
by -steam, according /fo the statistics presented appears to be -

5o considerable as to be worthy. of further ai

more carefal )
~ investigatior before determining the kind of powe: to be used -
L optie prolmble ﬁfiure requirements of the city. - - ..~

-, 2 =
It remains for your cousultmg: enﬂlncu' to- offer. such con-
clu§ions and recommendations for your LOIISId},IMlOll as Tis'

brief examinations and ‘the wecedm(r resulmtmn of fucts
P P

may-justify.. The general plan’ mdwated is to provide in the -

first instance works suflicient to’ supply 15,000,000 qallons
daily, or about double of the present supp]y,,so a.nmm(,d thet
by a simple extension of the samie system, when the inereased
population ‘shall- need- it, the supply. may be doubled—Dby

doubling the steam’ enwme‘;, or other pumping power, as the

(,ase may. bé. . " e G e

-I hiave not prese 6 any\demled estimates of thé' cost ot
_brmcrmrr water by(natural flow from the upper waters of the‘

Mononﬂahela or Allegheny, or their tributaries,’ lthe Youghm-

"My general expemeuce, ,§V1t more than a. geugml knowl-

edge -of the kind of® ground over which a suflicient cor.duit
would uLceSa:uily pass, either in the shape of very large pipes,

A

“or a high-grade, costly canal, Warmnt the a.sxsumptlou that the
“ cost xmght amount to nearly $‘>00 000 per mﬂe, neariy mxteen i

P

~ gheny: and : Kiskiriuitis, because I have shown that the
distance from the nearest avmlable, the Youfrluuvhu]y would
“not be less- thau about eighty mlles, and in‘the case of the: «
Youghlogl“qng at the dlstanee of. exghty miles it is doubtful

~ whether the supply would be-adequate in Tow watel without
storing in a dam or artzﬁual reservmr, at or near the source

~of supply. -

v
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nulhonﬁ. pf dollals I théréfot"e .dismisé ¢

" propriately come up a generation-or two later. Not havmg
yet had opportunity t to obtain'a proper ana]yals of. the waters-
of the rivers, to be taken in low water fmm dlfferent PQI‘thl)S

of” the streams, it would: .perhaps ‘be ‘premature on my part to -

make at this time a- pomtlve remmmeml&twn respecting the
~—particalar> point on the river whence the water ‘should be
taken. I cannot object to ‘state, howcver t,hat so far as my
examinations have been made, I enfertain no dcubt that ‘the
water of. the Allevhenyﬂver, in a state of purxty equal to

‘mast of the finest river streams, and quite possibly equal to .

t}m best in the country, can be had wnthm eight miles’ of the:.

t the prééent ‘the —
turther. canmderatmn of the plan of” suppTymg the - city oy
gmvnty from  the’ rivers, as a matter which ‘may more ap-

“present water works, /My opinion is that it WL[I probﬁ\ly be' .

‘mund most advant‘w‘eous to the 1}]tei‘éStS as well ag fo the
gen neral hmlth of thc utu:ens to" take the Watcr f'mm the

Allegheny rlver not” farther up than the mouth of bhades /

© run, which is 7% miles above/i‘;he preseut water worki

The - |

45

/

precise pomt W111 depend up’an the weueml pld.u that ma.y be, \

adopted.’ » = —
:* The-plan of a dam acroq& the river seems to offer such an
advmtwu in pmnt of’,. annual saving in the cost of raising the
. water, as in my ‘opinion to deserve more’ extended and C'Lreful
examination. If it be: fdvored by the Gommittee, it is probable
that some additional® lemsl&ﬁlon might be. needful before it
could be adopted. But ‘whether the power to be employed

r.the water power of the. uver, the. future main reservoirs

. f(:’lll be equally 1 necessary. ‘ i

“Fhe dutmla of the pipes, (,gndmts, &e, may however be' -
mateuu’ll; affected. by the. pﬂrtmuﬂar location and plan that -

different with a dam for water power; and these again may.
be. matermlly dlﬁercnf owmo' to the particular location. oﬁ
the dam or of the pumpmg works, which location, even if a

1hese and unalanrous quesnmns s.msmg out ot

b

' :(lam were: ED bL iulopted ‘could not be mﬂ.de Wlth?ut farther ;
- investi O'atmn

_.\mayxbe a.dopted for pumpmn by steam, and they will be s

. for raising the water to a lower. m‘ mldwa} reservou be steam

<X

wi

ol

‘performed. <Gl

show that the right settlement of the w ha]e queatldn is no

_ light task; and that to decide it hastily mlght be Yery. bad
pollcy and per manentlybm ;unous to the cntmenﬁ.

- As your co‘nsu]tmg engineer you may e‘cpect me é ake
at this time, as/far as I can, fleﬁmte reeommendutloné\for the

-eansldcmtinn of the: Commlttee, as the result ol ‘onr re(ent

cxamlnatlons @ombmed with my gengral expeﬁence, and the_

If-it is tke dctermmatmn of Councxls to pm(-eeél thh as
little delay as possiblé, with the constriction of the works, in |
the most advauntageo § manner, I would respgctfu]!y sutrg;esi,

that the whole actiye charge of the entire subject in all its.
" branches should belvested in three (nr some other. number not' "
too great) Water Oommissmnem
* point, or sanction the. appmnfmtﬂnt of 4 competerit engineer.
; gorps, which in such event will be HECBSSRIIL, ‘whose speuz;,l

Tl;ese ‘centlemen oould ap-

duty it would be to conduct all surveys, make maps and

drmvmga of plans, to be appmvui by your consulting
eéngineer, and generally to supervise all ma‘tters relating - to
the engineéring and . construction of the new water wprk&.
Th(, party T haye had tuup(ymniy enn'w'ed in’ prelimm'u‘v'
surveys was a. small. improvised cor b, mwcly sufficient for
the preliminary daty deemed necessary to afford me. suﬂim@nt
data for my prescszlrcpart ut net: havmg experience enough
to undertake the ’, portant enmuegrmg labor: hgrelafter to be

The work of the en«rmecr départment of ¢ é‘f

and ,all other engingers would~be responsible.” In fact no

-engineer czf eﬁperlence conld in future act mteihggntly and'to -
'_'thn a,dvantaffe of {he city as cc}multmu’ enameer unless he had

a perfeetly rehable and compatent engirieer corps. under the -
_ charge of an. expenencéd chief engineer, in. whose eskﬂl and

: Ju(]gmeut he could repose i bonﬁdenca .

: water wblka L
= Aahou]d pmceed under the immediate supervision and direction -
. of fhe sald Comnmsmners -to whom the consu]tmg engineer 3

'study I have been able to give to the: sﬁb;ert S i

'The cost of .a good engineer COrps, in conneetmn mth the i

exteusxve Worl;s needed: fm‘ the future‘ snppiy of the glowmg

‘the e;mnlmmona :md observatlons thus f AT made serVe t(r -
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adv ert.

.lmes of survey and the work

and its vmnuy. -
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(1ty nf I—‘lttalmrw}':y is a- small itern conip )ed thht the im: . _
best p]ans, and—

povtanee of securing the. ‘best: Iacatmns, ;h
the best, c-onstructmns of all-the works,
“There is one other point to which I may now properly
If the Committee or Councils determine ‘that the
higher parts of the congolidated. city are:to be supplled fro

the future city water works, o matter how the wa.ter may be .

furmshed,‘a, high . reservoir or: reservmrs w1ll some day
_ be needed. ' Fort Herron- hill presents an advantageous site

~for one high reservoir, and I think it would be no more than

the dict: ate of prudem,e to se;,ure 1t ﬁar that purpose as soon

o as convenietit. o

iThe proper pm‘tleuhr %Qcanon ‘of alower Teservoir or res: :
em(mm must de.pend on fhe place and _manner. of tﬁ.klhg the

. 1)\411(31 from the river, whicl cannot be samstimtomly determined

~until additional awumte surveys are made. When a ﬁnular

&\pgrlcmql engineer” col‘ps shall be appnmted varjous eco-

nmm( sl questions in connection Wlth the whole sub]ect whl,ch

there has not yet been time to investigate, may be eg;z;nlued / ,

“into-and subniitted from time fo time to- the committee, or to - ’\
o

the water commissioners; if: sﬁgh should be appointed. ' Al- -
though I may be often absen from the (ity, I can. visit: ‘the
s 48 they progress, often enough
to direct them genoré,uy, and s0 as to act in harmnny with the'

- committee or thé water commission, as the case. may be.
In this prehmmury repart I have not undertaken to enter

mlnutely into all the matters which have presented themselves

.+ for consideration. Thus, in regmd to the ‘subject of ridding

- the river of the’ impurities now thrown into it by.the works

frcmﬂ- its shores, which I have but glanced at; I consider it'a
8

uestion for further eareful investigafion and calculauon, be-

: "11evmg that it admits of ‘a mtl{afacﬁpry sblutwn on 2 basis .
_ which, while it would not impair the value of those works, -
2 ""‘;would mai:emally and permancnﬂy benefit Dearly a quarter of
: __'ia\nnlhon of peop‘le, lncludmg ‘all the citizens of Ext{sburgh
'Respectfully gubniitted, | U ks T

W. MILNOR ROBERTS

Lol C’amulimg E’ngm&er Pimbwgk New W’awr WM‘E&. 0

er'rsnnsau} Deg 12, 1868. e ‘ e
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to the exvatmg works as they mlght deem needfu] e
.~ The committee adopted a programme, embmung needed repmrsg e
and aﬂdmong\ to machmery, and water mains of a permanent ghm; -
acter, on the. 1ead1ng thoxoughfares in " the’ newly‘ kddgd wards ~

: remamdeL in the yedr Just ended :

‘In the early. part of the'summer of 1868 it was broughﬁ to’ notme -
of Couneils that the exlsﬁmg wqus had’ become" 80 heavﬂy thxed: -
by the. demands of a mpldly mcreasmg populatmn, that new WOI‘]{&:- S

‘HEPORT

5 3 , 2 _

Supe ntendent& Engmeer of Wa,ter‘ Works, -

FQE ;Laes _

s

Ta o VWater Gommztte? e

GENTLEMPN g‘l‘he following exlnblt of opera,tmns of' the

- Water Works covers “the leading items of* - inter est in the two years .
endmg January 31st, 1870 : :

ARl report of 1868 was Presented to the Water: bomnnttee ]ast <

year, with accompanying papera Tt was submxtte o Gounc:ls, and
after some-delay, was ordered to be printed:
City Job Printers lost the copy, which they have been unable tq trace,
and in order that some record of the Import.mt p}oceedmgs of thdt" f
year should be preserved, thLy are included in this statement:. - °

An act of Assembly approved Februar_y QSth 1868, authorlzed“.‘

Councils to issue bonts'to the amount. of ten hlmdred thousand dol=~ |,

lars, to be.used forithe purpgse of ' ‘improving and extendmg the '
Water Works.

=0

nearest: the old city: Much of the work was' dore in. 1868 and the'

=

. By some accident, thp o

Councils directed the issue of $250,000 in 1868, - {
- and by joint resolut{/an ‘empowered the Water Committee to make
extensjons of wa.ter prpe throughout the uty, a8 constltuted undel -
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mnqt be at onee lochted and thq)r eonsiructlon zprosecuted wrthout
~delay,' Councils creuted a special comwittee on the subject, and their
report, t/?'ansmlttmg an able preliminary repott.of W. Milnor Rob-

- erts, Edq., their consulting engineer, was published by order.of
Counmle, near the end of the yea,r. -From time to time, the ques—
tion of new works was brought up in Councils in 1869, The Water

v

Committee of that year made most careful i inquiry into the subject,
and no doubt used eyery argument to bring about a final decision -

' upon the subJect now becom‘e one of ver ¥ gmvc 1mp_m tance to eve1 y
tax -payer of the city.
= During the past twa years, a sef of new boilers have been erected
both at the lower and upper works; a wew pump has been p\ocured
at the lower works; thorouwh repairs and some additions have béen

made to’the machiner % a new and substantial boiler house has-
beEn built at the upper works; a very heavy aund Fell- constructed ;
Bl ret/mmmg wall has been Z:urlt nt the lower basio, .and A lor;g list. of
s-of a permanent,and impovtant character -

.extensions of water mai
. have beenadded, largely inereasing the daily duty of the mnchmery

75

N

It is my duty to warn you, and through you 'the Councils of the |

city, that, in order to secure without interruption a supplyfof water, | -

 hitherto so Tavishly and unresirictedly furnished, some rew and.
larger mode of supply is absolitely and lmperatlvely necessary. I
fear that this year the supply‘kwﬂl be sadly.deficient if an engine
" and pump.be not placed
to pump direct from the river into the twenty- inch supply main.

This would, for a brief time, materially aid the supply, buf the .

reports of running time show that near 1y all the hours in the year

~ / are needed, even now, to furnish a sufficient quantity of water; and

-if the enormous quantity of coal daily consumed 18 conmdered will
it not be much the wisest

The revenue has-not Been mater&’ally increased; nor can it be un-

sat the'upper end of the Seventeenth ward, -

: policy to endeavor to seoure a- chea.p and -
! ﬁermanent supply without further dela.y

til:the sections of the city most rapidly i 1mprovmg are-Teached, and -

_ thereford the mtereat on issues of water extension bonds already
\‘j\made, amountmg to, $41;8 000, will have to be met - from Tevenue -
;‘Peahzed nearly altogether f;rom the old city; whlle, if n"?w works.

‘are erect.ed it will be prﬁctlcable to S‘Iipply an immense number ‘of - .
dWElhngS, ﬂlways the mqgf. proﬁtable source -of  revenue to the'

y y LA S o Ty 2 (.;,»,‘7
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< per day. Coal congumed, 183 bushels per day. Avemge dmly

: machmery cannot now be made, so, that with wear and tear

_ upper works.

- made. .

“supply of water,” 1,107,22

* ‘water, 1 165,021 cubic feet.

works, and convert mto a good paymg mvestment\"ull the extem :

“sions so far made, which otherwise will diminish, instead of addmg

to the surplus hitherto realized %rom the works.
The demands upon the lower works are so. great, that. repq.lrs fo -
will,
before ‘long, require most thorough overhnﬁhﬂg - Th ater
Commlt‘ree have contracted for a new engine and pump for the
A new house for the same Wﬂl have to be erectéd
this spring, zmd gomc 1mportant c}umges\gf plpes and attachments il
When ‘the new engine is successfully in operation, the ,
upper works will be relieved, and the old machmery in thai- hoﬁse -
can be repaired. . = > 5 :
. In 1868, at.the Tower works, the Hercules engme ran’ 21 hours i
per day; and the Sampson engine ran 123 hours per. day Ayer- |
age consumption  of (coal, 837 bushels per day. Average daily -

2 cubic feet. - e ~'_I.‘.hese calcnla.tlons m;ef -
made for 818 running days.

In 1869, at the lower works,fhe Hercules englpe ran 20§ hours ;
per day, and the Sampson engine 14 hours per day. Average con= -

- sumption of coal, 860 bushels per day. Avyerage ‘daily supply of - .
These ealculations are made for 365 i \_Qg-j i

running days, or'in other words, it-has become necessmry to keep
up steam nearly mght and day.
Tn 1868, at. the “upper works, the runnmg time was 161 hours

‘Total running time, 313 days.

N :
1In 1869, at the upper works, the running’ time. was 22 2%, hour‘s e

supply of water, 202, EGQ cubic feet.

per day. Coal consumed, 253% bushels per dny Avérage daily -

- supply of water, 278, 14@ cuhic feet. Total runnmg tlrme, 313 days

THE FoLLowING EXTENSION% WEB.E MADE IN 1868 i P
¥ fapt. v ey
o ‘Three mch pipe on Reed street;, s ; 458~ .
< FouP mch plpe on Mulberry alley, 217 =
: 2\ Almond alley, ...cveiies 664
8 ¢ | Bt Patrick'a a.lley, s 433 _
o e Peaclialley,..in.a. -.133
BN Beach a.lley,;..' b 603
%, k. Exchange alley,..... 1,075
@S T T Wide alley..teesesee: : e
it elEs Dmmond nlley,....i....._...., ....... i 1800.
. 4496

f e s
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7 : V7 Feet.;'m T
sesentniissiee s s 35026 o

» I/.
& - . L | S Brought forwo.rd...'
Bmugh‘t forwn.rdn. i S4486. . X | ‘Slx mdx plpe on Bedford ¢
Four.m(h plpe on* Cherry alley,. ‘207 i o Rifth o7 o
{ i A 'l‘Welve mch plpe m} Liberty streef,
5 T ..2Gf— o s - Smuhstre 6
@ 400 \ .
v - S 590 - o ¥
L Stevinasn v
e =l i Congress - % e o 199, ; o - : :
U s G Tt s L e Amum laid i, 1868,,.;......,...!.........
< “ . Crawford - #. reees : ol Add former amount, iess % 933 fcet remov cd,...,.
o (g Pike - =
v g Centre avenue
e Pk 4 Bedford ¢
\ 3 i il Oraft 14
\\ 1k i Braddock street. =
e I i Bmdy “
s T i Reed ~  ‘u ; e § V
1y 4 “Myrpbull & whihia 668 z Fu'q mgh pipe on Exchange nl]ey 2
§ Hix mch plpe o Lafayette nllcy, g o rour inch pipe on Diamond. Q.Hf.:y iy
i Almond_ o o
S S5 ".‘, Boundary-street, Rt o o] amo\int mmOV‘z‘d Bet,-------
Pt od Wilzon e 5 /
: e { “Bmallman ¢ ) )
- = > u Railrogd “ 43, = « =y
: e it e B Rntlen i EE Svibo . f‘our mch pipe on Smallrhim Streety
/ Jue s ate . Garroll B0 i SIK mch pipe m GrEOn SEEEt, . seiasees shues
. Allen : 1,081 = S
i % Brolpeos Fd Llg s : Tuta.l amonnt lowered feet, aseras sisine
fs ol ‘Bycamore ¥ 4o v . She 5
“tt, i ii i : ) i £ = s S it
w K’ngy gy ;?3 )2 L e PIl‘h RAI%T‘D AS Forrow ;
o South .« BB -1 . ( ] Four inch plpB on: Muiberry alley,.
- u u Main « a3 & . Eightinch pxpe on Erin. streeti.....
o el Borough & 1,150 : L s
o e Washingi'n ‘800 o Tuml Amount raised, feet,
st “ North i h83. *
{ L : - s er 1 e Number Qf ﬁrg plugs mﬁdc aud put m,
- I 1 Canal s Sy : 3 repaired and reset
A b & Smallman 2kl = @< &/ removed,
ot i« 4 Wood i Number of ﬁre plug boxe Pllt 1D, o
u 4 Vickroy - 2 -~ reney cd iaiiicis
ot Brady it Wlm}e numher of fire plags in the mty\j
e Pike 2 = : Nnmbe‘r of flood-gates mide and put in,
a2l < t Park i cof 4 . e re m_rg\d,“
G SR it el Robingon ¢ Number of flood-gate boxes put in,
Ugaidange T Craft avenue, . Number of flood-gates renewed
! £7 LM Sixth t- s ~ Whole number of flood-gatés in the- clty,...-.. .
(] i _* -~ Number of-leaks il maing répaired,....... ..x sernesaesie
o aven LA Numher ot‘ ferrules mserte& fineh,.i.
e ¢ = = WVashmgmn‘n.vonue 171] s flas s - +ing
: hlsht mph plpB on Railraad stmat,uul.. : sl ‘?‘\» i g‘ inch
: : Bnundary e e & aal - 4 incl
Y “Pémn ) u 1t ‘.7 1linch,
: Eocust, 4 : ;
Greensburg pike
¢ B e o Pikp 8treet,.....
oy gl : Centm*a.vepuéi
i 2 Camed? fo;wai‘d.*,,,.".'.'.....g. ; : : S
Lo b Fe ‘ : B
1 g 3 ‘L/~~.-(4_ .‘ il g £ z
S £ (R
e a3 Y - i
H u\ P "
~ , Bralis

= -605 nt sz each $1 210 00 T
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Vet - = : ﬁ .
& ; TAPPROPRIATIONS AND Expmvmm{mﬁs FOR.- 1868 Gy
B Zie, Appropnéz;ons by CoUNGHIE: i it et s i i 64,000°00 . W\
o / . = Cash for material sold,.........: 56299 S
I ‘._U et ~ Water Extension Bonds, . 260,000 00 :
i Balance on hand Jnnuary 3lst, 1868,. g g . i 215 64 Afees
SR e e $914,718 éa L
e £l ExpENDITUREs OF LOWEKWORKS.’ i el
; ( UO&I, S cneenss 520,336 62 =
A " “Labor, Engmeers and Fxremen . 9,035.65 .
i \\ - Labor at Pipes and Plugs, 2,157 24
1 o it Oleaking - basm,..... 1320 50 s
T M at Vaultsand Pils,..ieeenseivssensss 895 40
e Smith Work and 0astings,....seses suseesesbosser 530-98 « °.
b i Brags Work and Casfings, ‘s eersasifeis ¢ 140 51
£ Yarn and R0pe,.....,.. 5 162 18
189 20,
“o-\197 62
N 71 93
7 ‘878.44" .
= 112 26
/ . y 23 03 ") :
L Gag’ ﬁmng Fasesh 15656 7 e
S Balta,...H.......,......... ol 21 63 ° |
... . Tools and Blacksmithing, .......: P 8560 | i
3 . ~Iron 80d Nails, .oueivesssitessessne 1676
Tin and Copper Works, wueeeessuessesess's 51,27 {
. Soap and Candles, 5 iy 98 800\
Hickory Brooms, .. .23 00 \
Sl . Wheel barrows,. e e © 23 00 =
i Gum Packing,.iveeeealernninens 720 .
¢ = Frexght Prmtmg. Ice, Ashes, Sr.am s, (xlnss, Chxmqeys.. 176-72 ( Q
{ . T — - v
s , a2 $85,495 61 N
bl EYP]‘NDI’I‘URFS OF UI'I’ER ‘Works. A
o].7) SRR S E Ol o o B4,687 03
" Labor Engmeers and I‘nemen,..... gprsasion ‘3,603 52
% at Pipes and Plugs;... sskeritin 1,197 25 >
i+ 7% - Cleaning Basin,..,.... 108 75
A L3 . 4. at Vaults and Pits,... 122 66
SRR b Sl Rir Vatsel ool i n iy e 78 67
(= e ‘bmlth Work and’ Castings, 109 40 -
i Work and Castings,... 73 90 2
Yarn und Rope...wi. vevis 95 50 %
By Lumber; .o inniie, 75400 |
il .43 87 {
e 283 97 |
s 92:23"" {
o, v 016746 @ o L
ey “Taols and Blacksmxtl;mg,. b 40 i
{ .+ .. \Boap and Candles,, X 1902~ i
Tk : 18 00 ¥
22 10200557 0
e, Pac] 114 00 7 o
. Aron an@ Nails, .. oictdoss o i 0" gk
! . Hay, Carpentgr work, Wire 51ev.0, Glm:k &c 3
B AL Eoadnpil
e : i h

< New Pump:&c:, Lower Works, on ac't.,.........
‘New Boilers, Upper"
“Plugs and Gates,.....iv.k yuaas

. Brick’and Brick work, . ......

/Hnnlmg.,...

Lead i ncit g
Laying Pipe in former yea

jessiaessh Freressinsiiaee g

Neéw Boiler House, Upper Works,,.......
New retaining Wall; Upper. Works, ....eeeceesiniinsen
orks, ou au b
Smith Work nndk(ﬂstmgs, hisieicitons
Brass Work and l'errules,

Hemp and ToW.vueeseiieaeresssn

Platform and scale,,.
Lumber, searssaranrpys
Plumbing, «.fvireees

Hardware, , i
Bolts,i..ous. : 3 }
<Ledther, .yusist, o = |
Tools and Blnckemlthmg, :
Tron and Nails,oeeicemsiliiemes: ;
Gravel)........ s3rssensninsescenaisns
; Luhogmphmg,Su.unps &x:
Shovels and Pickd,.. N
" Surveys and Plans,..... 5
Pine Plugs,.......... En 1y
Locust Posts,..... =
Advértising, ........ s
. Curb-Stone, Coment, e
y O
3 . o
s WATER qu{s A(‘GQUNT. o i S N
To Appropnatlons by Co nmls, Nos 6.:.. .,.. wing 164,000 00 i |
To Water Extension 7 per ceat: Loan per ac’t. 28th Feb., 1868,..4.. . 250,000 00 5 :
e \Iaterml s0ld by Su{mnnteudenc,.." sides 562 90 sate]
"To balance Jan: 31st, 1868, s:eiszsesuerisssson 215 54 e |
To Cash per Super;ntendent paid Treasure 1,235 00 s s
Totash per Agsessor pax(l Trensurer,.,... svesrg - 1,170 48 ik E
(ot b it i 3317183 m; T
By Warrants for| Gurrent Dxpenscs,. bR Y 46,354 84 5
do. -, do- .do. -/ Permanent Expenses, s Serese 234,304 27 S
Cash paid Treasurer by Supermteudent, S Semarereessenonins 1,335 00 o
~do. Y. dal do. A8Sess0r)...ivs.und 1,170 43 e |
Balance in hands of Superintendent, ... ... 257 00 -4
‘Balance:Extension ‘Loan on hand;......... 29,862 42 ° .
. By Lmnsfert.nApp No. 6, Dec. 25, 1868,... 4,000 00 A
bl escsston v s St $3.17 188 96
N s . - X ot 4
, e : i h < N
il 3 g i | e
: Y A : ‘\) 2
Xolians : el i



. i i
. 5 -
i :
: 2 : / = £ s z AR > v : 2 X e bt .
= e - REVLNUE. a5 e : A\ _ L Bréhght fo;-war, e = $139 774 43 e A
. foler Rénts' Assessed on ‘yarious esmbhshmenta, e R $139 774 43 g oo . Five per “éﬂt-‘Aﬁﬂgr 186'8,;— 2,163.94
{. 7 - Vive per cent. arrears, October 1, 1868, LR TR e e * -~ Water Rents for building P“"POSBS; ;
: :  Water Rents for Building purpos:s : 890 83 . - f e - oo o Sprinkling | streets, ..
! * Water Rents for sprinkling streets,. et Sralas ot o s - House and ground rents at basin int
N, : :-House and Ground Rents at Basin 1 chacer 003 \Eg 2l ‘Ferrules an Drilling, . :
S . ‘Ferrules and. Dnllmgs, 1,235 00—t~ WL . 0ld Metal sold and exchanged,.... 4
(01 mistal Sold, viisern. " o629 | Phalauce Ahand F'*bm“.ﬂ 186; '
Balunce on ‘hand I‘eb lst 1868,. 216 Sl b ;
B A e - Sk e z TotaF Revenue,... i e
B Tatal Révomw geredeen s s e B146, 182 .H S SoE ; - 4
RLPORT OF As RSSOR OF. VVAJ(—EB. Rnw% FOR 1868 e :
Ta tiw Wate’r C mnhtz‘ee. Yo Lo e e Rl \ ‘» = 0
Sept. 13, 1869, : e
L _seven hundrul and sev’nty four dollars zmd forty-mght cents, from /i - ‘ \ | e Sl Gl e
g “the followmg sources, viz: s s BRa L e e S . ‘-»’ e
+ s 1 Court House: and Jail,... R Sl OOD 00 f ¥ < e rie B R el i A s
1-Gas Works,. caiawine S 950.0 - fre : . ; i : :
. 1Custom House and Post Ofﬁcc, 5 ?2‘00 00 * 1o P h, i ! i . He R
- = U BBBIBY Nk ] L e o LA e s G gl
= ‘8B 9L . N\~ 2o R e G e sl L
= 80576 1 - S Y o ad : ;
y 2 455 68 el 2 : St
Lk ey I Steam Laundry,.. A 45°00 - > el £ Jdesb bR o
e -2 Flour Mills; o 220790 L@ - ‘ S ol $ =
Lo G4 Confeutlounry an: S 1,262018 1 A i e e R S
; .k Chandlers,... . 18000 : R SE 2 4 o e A
10 Cabinet and Chnu fnctoues,.. . 367 50 : i SO LK, \ = .
- 3 Coke Works,. 128 00 Xy sy 8 o
: . 11 Glass Works,. 42900 i :
& ; 2 Distilleries, . : 450 00° ey = L ik
ol 25 Rectifying Distilleries,.. 564 25 ¥ A
= e 4 -Steel Spring and Shovel 1,522 50 ‘ o s
j <. 12 Brick Yards,...... S 394 56, @
: Ja o 3g Prmnnﬂ Offices and Bmd e 685 00 N e ¥ 5y
w11 Planmrf and Saw- M)ills ; 740 62 - ™ - ol Wy ~
50l Refineries, - 1,350 00 * | < Bl ‘ 2 v a
s _;,\"* Tannerles, =i 177 50 ; ) .<\ , { o
: i .24 diobaceo fncgurles,... 46100 v \/ e % A — et g
L 121 Livery and. other Stables,., ; 2,100 66 NR o N =
S “7% Engine Sliops, Foundries and Boiler Yards 4,249 50 il ‘ .
Rolling Mills; Korges and Steel Works,, 571 2
" 16 Breweries -and Alalt Hopses, .uunt e ¥ i -
» 17 Rail Roads and Rail-Way. Depnts : ' ERay ! .
: Miscellaneons: M:mufucmmes, - ; ; * s J - = .
‘Hotels, Taverns and- Bonrding Houses = el ) s = i
S "O Wﬂrehnusc&, Stores, Offices and Work | : f S |
.+ 806 Stores with dwellings- attauhed L = i
9458 'Dwellingh; : -
13034 2 Asseszments, - e
W Fsdeis 4‘- c 3 . =
A : S
7 ¢
&

- 9.\!
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B GENTLEMEN :—The Wa.t.e Commltte Report that the revenues. b »
e '_»hom the water works for: the ‘year 1869, amounts to the ‘sum of & % .
L one hundred and fortysix thousand ﬁfty-exght dollars and thirty- R

three cents ($146,058. 38), and the expenditures for the same
e ,pemod amounts to the snm of one humlred .and eighty-four thousand
- -/ oné hundred and three dollars ‘and fifty-five cents ($184,108.55),
(" which will more fully appear in the Reports of the Superintendant
© of the Water Works and' Assessor of Water Rents heremth submlt-

| e ted, to whmh your 'i.ttentmn is 1nv1ted Lo , o s
e RY LLOYD, e 5
et _»-_749’;11: DATM, . »f' _ . COFFIN,

S e O U s BRIDAY, ‘‘R. M. SNODGASS,

cdia s Ny MOSELEY 'GEO. B. GHALMERS

e . JAMES VERNER,: - JOHN SHIPTONj ~

Gt e Cnf apsfErs 0 0 1D HOGLLY, -
Ly - . THOMAS A. PENDER, , HENRY MEYER,

e R G- Hmi‘mov . CHARLES A. KEHEW, : .

P Sl e B WG GARROLL.

f Februaryﬁ& 1870 e

GHAS W BAT(‘HELOR
G:

R £

]

: -(_ 2 4 : :
REPOET (m ﬁUEERNTENDEM AND. ENGINEER A‘I ’DHF WATER

A WORKS. . s S

Runmng time at the Lawer Warksi—The Herculéa e{glg-e Tan,
204 hours per day, and the Sampson engine 14 hours \per da‘.y 5

: nvérnge eonsuurptmn of coal .860 bushels per day;* average daily -

' _made for 865 running days, or in other

- water, 278 140 cubld feet.

SRR Slx inch prpe on Craig Street

_supply ‘of wg@er, 1 165 021 cublc fee\t‘;ﬂ These calculatmns are

rds it has heeome nénes—

sary-to keep up steam nearly night. and. day.: g

Running . time at the Upper Works=22 1-T-]
Loal consumed, 25 3%5 bushels per day ; 3 zwerage dfnly supply of

Total lunnmg time nearly 313 dﬂ.ys L

i »
The foﬁowmg ext’ensm’ns were m-uié 1869 : -
¥ < i Feel
. Three mch pipe on' Reed’ stree S iiie et Ga >

<% Trumbull,.... 180 5

- Fo\u‘ meh pipe en Second Avenue. 166 0E L
: e ¢ Diamond Street, 8

"u . 1. ft ()hlﬁlett ab 366 .

B a Washmgton [l 463 .

8 i tefiroga - (6 W 53+

1 u “ Baxter ai!ey, 168

“ « @ Malbierry = % ieeeadsis ‘297

It « & Whitesides- %t 292

it & © ¥ Keatingg = ¢ ¢ 700

u u @ Craft Awenue,,... Seae 615

e L * i, Niagara Street,.: 621,

o a )Enoch b T

jiby o Pasture 3\ 2t
@ ot + Vine: (e
fea ey [u. Vickroy S
“ [ IMepcer - .
fte L U Townsend © & :
4 1t £ Roherte t :

e U it Wylie e s
. % Washington, ",
. .4 Eighth s
St ey FQﬂy-ﬁt’Bh 4
¢ Forty-ninth - “v 7
.. &Charlotte % -
e S e (o
' : ¢ i Dithridge © @ ~iwe. ssenstesgesnniines :
LM L G Tfth  AVERUS, weesseieriesesstiiniis © o 4L
e i & Smﬂlman Strévtbn )

) . % Forty-third % ... &
L ‘chr mch plpe on Twemy-exghth efreeti

« Dithridge Street, ...
& Duqx‘msne‘. Way,




= e r— e |
eai + : < : o i
. g = 3 = [ s, e z i 5
. . ! 4 , = . - - La - f oy
= L 2 ';‘"7_‘ ik - ‘;_‘—A-a : ; A4 ‘ \'q
| 8ix Jnch pibe; on. Butzgr Stre‘f.&t..- 2 e o The Supermtendent pald to ‘the’ Clty Treasurer, February 28th
Ty o oa “ Willow = . g N\ : 1870, $45, 445, whmh mll a-ppem‘ in the Reeelpts fo: that yeari o e
/' gt @ (6 Emallian ¥ ;a0 o e L
e £ % Diamond Alle v Re i =
e b Latevetes v : e ot REpum OF. THE AssE%soR OF WATER RENTS mm 1,869
- “ “. s Mvwentyosixth Street 6 : - : - - ; -
= - 4 TWQI’;t;-mnth o }ﬁg ¥ - To the Water Cammzttee. = et j \ ‘_
o = 4 ; ‘-n/ 1 ; 14 Thlﬂleth = i© [ ‘1,30’ i .
o e L i ' - GENILEMEN :—The underslgned resl)ectfully Reparts, that :
( \ F“‘” . c; L Féi'ty-lfourth LG T 2053 = F ; - the Cash’ itemg -paid to the City Treasu?ep durmg the year 1869,
¢ - Eight inch pij l'age s
\\ e 5‘ pipso on Charlotte 'Street, .. _1,48;3;‘ o = a.mounted to! the sum of eight hundrecl a.nd ‘sixty-seven doflars o il
—_— St {3 == et - # = o %
e = k 172 i : eights =ﬁve cents, a8 fal]o&vs viz: ! e ]
e ¢ Webster Avenue,... 760: . : g y : it : Sl §-
it LT o Thirty-first Street, 2 = “Water Rents for built ng ’purposes!,., ;
W i %];:::y s:::?‘?d ‘: = i o= Water Rents for sprinkling streets -
i 7 ) £ - t B e
i % « Forty-fifth - 2 . House ?.gd Ground Rent at a.sm : !
e I'glyelve inch plpe on Liberty Street, ! s et .
- fneen inch pnpe on Fifth Avenune,.. . el o ca e
et o Twenty inch pipe on Butler Street,.. . - The water rents assesséd on the varfous establis i =
A L Sl el = A % 3 L A1 0 ez =
/ = L fAumunt laid ul], '185619 e st BiE o e R R City, using the hydrant water, for the vear endin on\the 3lst day: - - -
: 4 ormer amount less 516- fect renewed 2‘?6,55 : S s : 5
. Total amount over 49 8-10 miles, or met 263, 99]‘ ‘' 1 March, 187 0, amounts to -the'suti of one. hundred and forty-one o -
~ Tour inch pipe removed on Diamond Alley,.:. D G J‘ thousand ﬁvc hundred and thlrty-ﬁve dollars and mnety cents. _ ‘ '
4iic " Towered %?bierts Stl;eet,....,,..." i Trae. ), & Add five per &ent. on arrears remaining unpaid on the fratdagoff ~ = S
= e £t ie ¢ * e S
- T Ml_};ler L g;g S : October, 1869, (92, 283.58); water ‘rents for b purposes, e
i z v & G - = =Sl e 2t = z an
= . Bight “ . Wrn.. W 140 ~($599.14); water rents for sprinkling- atreets, ($98 00) house and ot
o ~ ° " Total amount lowered Te0Ls e - 4 " ground rent, at.basin. lot, ($170 71) ferrules and dmllmg,‘ i /. ]
: Number of fire plugs *gde 2 Ll | 7 ($1,114.00); old material, ($257.00); making 4 total Tevenue: of . - { T
= = rephired.and .;at G - ' st : o
i i Flre plug boxes miipea 58S o e $l46 058 83); as set forth in the followmg schedulei Jeet ]‘
- Fire plug boxes renewed, .eu.unssaises %o . i : e tHa > dJml L . ‘ : a0 ks
\n‘mbgr of ﬂned gates made and put i 6 - e = Gc:;rwmﬂ? = phEE e 001 -
v L = rep med i 1z Yo = sarananis s hessssanss <
S “Iumber of ﬂood gate bnxes put in,. Ba et otagiag o O i gf;;g II]:Il;:;nga;é and Po 3?’ (
2 LR = i renewed 35 : = =
B Wlmle numher of flood gates in the City, ..., s a1s I Steam Laundry,... 0?,. » =y
" . < Number of leaks in maing repaired,.....i i itaiais g3 3 ghgﬁdlteﬂegyah-- e e X
5 'Whole number of fire: plugs in the Clty,..... 413 - 6 Cabidet an air- n.ctorlea, sarpes ..m. =
Vumber of f‘er,rules mserted } mch St ; =il : g i gg;?lmés’; . 0.0 :
35 i@ 3 g = TS T Lo y 1C DA 3 -~
. ”, [ o § _n ; éi SR e s : ot | = R 4 6 OikRefi d x 17T
: ML u PR igie - T s 42 s : 4 Stedl, Sprmg, a,nd Shovel Factorxes,,. E =
. e A vE e y t i \ 13 g;iss‘ynilgs svsaasressassinasids s h;gg gg :
. ¥ i e Or. 3ssssiasa S
L Ty 37-543 @ $2 eaeh—$1 08G 00 e { e " 16\ Planing i g 964 21
s = -IHQQ_ii!! ; "euT.....-‘;{.... mrarsinis ;\ es 00 i : \u L5867 (.;anectmnnry mdpake Ouﬁeﬂ, i 489 10 . ’,,’ -‘
e L S ' : _ 14 Brick Yards,....oooinecsennins 483 21
& shone ke BN 00, ) 842 -25 |
e Amount recewed and paud 1o Gzty Trensumf,.....,,m. = ,_-,’- g i 43125 |
s , T , = LR EO0 gy SGhools. and'couege : 720 00 .
/e A LA : RO “Theatres and Leeture Hall 345700
S ) i = - s i
i £ : : Vl'_ 2 : 3 i 5 : i‘, 2 % ¥
i 2 " = ' g v v:» e
e : 2 : . ¥ L
SRS ki 3 = 5 Ay




r - ’ 5 = s - e o 1 ] 7 .
o - = - st - -
. = Rt i - % t ’
v . = . < ap ” NS L
= { I oL 47
A G /gxsmlerlas, e 128 50 Brass Work‘...... v ¢
: 12 /Rectifying Distilleries, ... voveseessnees -390 00 ¢ Repairing: R&of‘- snseavanese RSk o
. 345 Livery and other Stables, frsewiirbivens 2,150 40 desiseabedsaniassen veonsfarane
& s 14 Rolling Mills, Forges, and Steel Works,..... 5t312 5 . ,.L... .
: 73 Engine Shops, Foundries, and Boiler Yards 4,160°00 Ls, S . - Repairing- Boi‘(ets,
12 Breweries and Malt Houses,.} = 2.676:95° . = o . [ Brick Work, -
14’ Railroad and Railway Depots....... 13,416 21 Y ’.i Sl o0 Tablein ,Oﬂice,'.....
‘ *.60 Miscellaneous M’anufactnrneg,.,........_...._. 2 BAB00 N L oy . Sheet Lead, .o eas
" 532 Hotels and Boarding Honses,.. ..ivesesess : 12, 892‘50 M ; Grate-Bars, v vesronssnss
1,760 Warehouses, Stores, Offices, and Wnrk-shops,..’ ; 12, 320 25 57 T Lo Cleaning Bmlgrs and Vaults,. 5
863 ‘Stores with DWellmgs ‘attached,... sreranns _7;915 50 - - Fiay e Qleﬂnmg Lmvcr Bmm,.. o
10,950 Dwellmgs, terersen seinaigen csees - 67,899.76 ) o . ‘
e . = = e : : e Tof.l\l, saaart Paerrasyaaanainat . -y
- 15,316 Assessmcnts, Finsasase S sssrraengennne $141,685 90 1 e - U W :
: . ; o St : s - PEN| ITURES FOR PPER' ORKS- . ¥
e “Amount. assessed...........‘:......V. invianigining siesss. 141535 90- i 7 = Ex P <7 -
: . Addfive per cent. on arrears, ( October 1st, 1869 .t 52,283 58 » ; Fise e k"
' Add Water Rents for building purposes,....... ,,599 de - - %?;)zﬁ(f}g%mé:f‘s:;k :‘ men,":.
. “~Add Water Rents for sprinkling streets : fopRagh o - e _ZOPP ¥ :
= > Add House and Ground Rents at Basin lo aenanl O CRTOCRL 0y G :
dd Ferrules and Drilling L L1T4 00 - 3
/ . Add.0ld Material,.. = =y
(s o 5 b i 3 s .
g . : TotﬂlﬁRevm‘me,;m.. P - H
. CURRENT EYPENSM e ( _ 3
Lis sl : Y
- Salary of Supemntendent and Asse,s’sox 24006 0 L e ) 2 3 i ¢ .
b ‘Espenditures for Lower Works,.......... : SBOBTITR S p et e N SR gﬁ%‘;‘ai’ Sy c =lye k
5 - Expenditures for Upper Works,.......... 2" 13,625°46. 1 Bran \\"ork . i Friny
' - Evpendltures in the Streets,...... 1 ¢ 0,387 4§~63,10§711 v .. ; ; %{?pmrmg B.”e{s, se 14 T
. Balatice Revenue m?v Curterit hxpense,......... ioaeetien 882,950,025 N : érf:ﬁna’ork,. >
7 / i e . : - r i BeeSWAX %, v. e A
e gp : S - / Cleaning Boilers a! aving, ...
. E ENDITURES FOR LOWER W'QRKS 2o i DA Dpper Bats .- g
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