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[ GenTeeMey :—In seeking to supply a city with water the first and most
limportant question should be, where is the available source from which to obtain
iﬂiﬂ supply in undoubted purity and in sufficient quantity, not only for present,
i3t for probable future wants ? Where several such sources present themselves,
is evident that the one from which the city could be supplied most economi=
?IIJ should be selected.
=_Tortun.ulcly in the case of Milwaukee there are several sources from which
the city might be supplied, either of which in the absence of the other, would be
sensidered very satisfactory as compared with the water, especially that of wells,
2ow used in many cities of this and other countries. Well waters in large cities
'while they retain their coolness and clearness, and are drauok with pleasure by
o nccustomed to them, often become contaminated by infilirations, from
fities, cess-pools, stables, &ec, which are causes or promoters of disease.
e principal sources present themselves for the supply of Milwaukee ; these
Lake Michigan, the Milwaukee River and the small lakes west of the city,
ficiently elevated to supply water without the aid of pumping machinery, or,
usually expressed, by gravitation alone.
he quality of the water in two of these sources, the Lake and the River,
ther with that of the town pump, has been analyzed by Mr. Gustavus Bode,
S8 the firm of John H. Tesch & Co., of Milwaukee, and a copy of his report to
e Mayor will be found in appendix A. :
will bo secn from that analysis that the water of Lake Michigan is chemis
Ally much purer than that of Milwaukee River, and there can be no doubt of
 pleasanter taste. It is said however, that for washing purposes, the water of
# River is preferred to that of the Lake. If this is generally the case it must
owing to a'neutralizing effect npon each other, of the various constituents of

river water.
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No analysis has been obtained of the water of the small lukes, but from Dy
Laphar's description of the district in which they lie, it is not probable tha
they would, throughout the year, furnish as pure a supply as that of the river
nbove the city. For reascns which will be given further on, no surveys have
been made to these lakes, or recommended with veference to the proposed supply
of Milwaukee, .

PROJECT3 FOR OBTAINING WATER FROM LAKE MICHIGAN,

A great many projects might be suggested for this purpose, all however mainly
dependent upon the point from which the water is to be taken, and the reservoir
rite to be chosen: for a variety of modes of conveying, elevating and distributing
the water might be adopted for either project.

Owing to the situation of the city with reference to the lake shore und the
mouth of the river. and to the effect of prevailing winds, it will he taken fur
granted in the discussion of this subjeet, that some point north of the entrance
to the harbor should he selected nnd that this should be as far north as a reason-
able regard to cost of construction would allow. This will be neceesary to avoid

.the possibilities of having the supply to the city injured by the constantly in.
ereasing amount of filth that must flow out from the river ss the eity increases
in population.

With regard to the point from which the lake water should bhe taken it is evi-
dent there is no restriction, such as there is with reference to a reservoir site,
and therefore the question of reservoirs will he considered first.

The advantages usually expecied from reservoirs in cities are, lst, the
greater ease with which a constant supply can he given day and night from a
uniform elevation. 2d, the ability to make repairs between the reservoir and
the source of supply, without depriving the inhabitants of water; and the oppor-
tunity afforded of letting turbid water become clear by settling. The first men-
tioned advantage is a constant one, and frequently of very great importance,
especially where most of the supply for a city is required within twelve or six-
teen hours of the day. In this case a much smaller engine, working twenty-four
honrsin the day, with the aid of a reservoir, would answer the purpose, than would
be necessary if there was no reservoir. To obiainthis advantags however, a very
large reservoir is not necessary, one holding a little over half a day's supply
being sufficient.  The second advantage in ecase of a serious nccident, or the
necessity for extensive repairs, would be great, and for this purpose a large res-
ervoir is important. The third advantage is one that would be desirable in Mil-
waoukee, as the Lake water is occasionally turbid much farther out than it would
be practicable to take it ; but it could hardly be considered a necessity. The
greatest turbidity ever found in the lake water at a short distance from the shore
would not have any effect upon its healthfulness, and any objection to its looks
could easily be removed by filters in private houses,

If, however, it should he deemed important to supply the city at all times with
perfectly clear watarthen as large o reservoir as practicable woulld be vequired.,
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In case the supply should come trom the Milwaukee River, a reservoir suffi-

. ciently large for settling turhid water would he exeeedingly desirable if not

absolutely essential.

Surveys have heen made of three reservoir sites ; 1st, the high ground in the
Qixth ward, just west of the mill-dam : 2d, a portien of the high ground in the
Fourth Ward on the north side of Spring St. and west of 234 st. ; and 3d, of
the Block belonging to the eity in the First Ward. and considered as appropriated
far the purpose of a reservoir.

The results of the surveys show that it would#he practicable to construct a
reservoir with a top water level of 150 feet above the Lake. with dams of earth.
and holding when full upwards of 33.000.000 U, S, gallons. in the Sixth Ward :
amuch larger one of the same height in the Fourth Warl ; but that it would be
very expensive to construct one of earth the same height alwve the Lake, and
containing only 10,000,000 gallons in the First Wanrl, Dy reducing the height
of the reservair 35 to 40 feet and extending its limits ontside of the city property.
itwould he quite feasible to obtain one of & mnch lavger eapacity ; but this
would he at the =acrifice of a very great advantage in the ~upply of hnildings in
elevated portions of the eity, and in the extingnishment of fires, For these
reasons it has heen thought hest not to consider any heicht less than 150 feet
sbove the Lake for the top water level of a resorvoir. Even with this height
there would he danger of frequent complaint of searcity of water in the elevated
portions of the city, at any great distance from the veservoir.  The experience
of all large cities supplied with water through pipes of the nsnal sizes, from 2
common reservoir, fully proves this, -

Owing to what appeaved to be the desive of the conmmittee, the first plan and
sstimate were made for a reservoir capable of holding 20,000,000 gallons, in the
Sixth Ward. From the irregnlarity of the ground it was o work of some time
snd labor to determine the mest economical form and position for such a

" meservoir. In doing this it was aseertained that the ground would admit of a
. Milllarger reservoir and consequently other trials aml estimates were made un-

tilit was found that without goeing novth of the south line of Lee Street it would
Mquito practicable to obtain one capable of holding 33,000,000 gallons.  As to

'ﬂm necessity or desirabloness of a reservoir of this size or even of one capable

of holding 20.000,000 gallons, this question will be diseussed further on.
Qn the supposition that it might be desirable to begin with as small a reser-
_‘__d-l‘ﬂs practicable and enlarge hereafter, plans and estimates have been pre-

m for reservoirs holding 2,000,000, 3,000,000 and 10,000,000 gallons. The

g{@:ﬁﬁmanccs under which it might be advizahle to make a temporary use of one
_.?;ﬁem, will also be mentioned below. .

T")_:‘_l't.lm construction of a reservoirit is proposed to have the top water level 20
* btbove the bottom.  This depth would be abundantly sufficient to prevent the
“umth of aquatic piants and to preserve the water comparitively cool. The
’ﬁh are to he raiged 3 feet above the top water level, and 12 feet hroad there.
i‘;‘}lﬂhku are to slope each way. one and a half horizontal fto one perpendicu-
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lar, all vegetable loam must be carefully removed from the hasis of the banks,
which are to he made in layers of earth six inches thick, each layer to 1,
thoroughly consolidated before the next is put on. The lnmde slope is to he eor.
ered first with two feet of puddle, then with one foot of hreken stone or gravel,
and then with a paving one foot thick of rubble stone,

The outside slope of the hank is to be covered with vegetable loam eighteey
inches thick, and then earefully sodded over. Inthe center of the top of each bank
there is to be a gravel walk six feet wide and three inchea thicls on a layer of
broken stone twelve inches tiiick ; the remaining three feet on each side tabs
made as the surface of the outside slope. .

In the netunl construction of the work, it will probably be found hetter to put
more gravel between the puddle and the stone paving, near the top of the dam.
than one foot, on account of the action of frost.

It is proposed to lead the influent pipes into the reservoir through an arched
chamber of masonry in the dam, and to take ont the efiuent pipes throughs
similar structure.

In case a large sized reservoir should he adopted. it is proposed to huild a
wall of maconry or earthen dam across its middle and thus he able to use one
portion ordinarily as n settling reservoir. Should repairs or eleansing be neces.
sary, one division could he emptied and the other used for supplying the city.
In this case the influent and effluent pipes should enter and leave the reservoir
in the line of the dividing wall. An overflow well, and a passage controlled by
gates hetween the two divisions should be built in the wall, or dividing dam.

If a small sized reservoir should be adopted, it is propesed to connect the in
fluent and effluent pipes around the outside of the reservoir, =0 that, in case
this should require cleansing or repairs, the supply to the city need not be cut
off, though it would be less nniform and require greater care in working the
engines. This method of connecting the influent and effuent pipes will he seen
on the drawings.

The natural seil in which the veservoir, if in the Sixth Ward, would be mude.
is sufficiently retentive to require very little if any puddling on the bottom.
For convenience in cleansing, the bottom should be paved with cobble stones of
covered with G inch of concrete, and graded with a slight inelination ta ono point
from which the bottom could be drained.

There is reason to believe the natural soil ut the bottom of the other veservoir*
would he very retentive, but the same proof of it is not at hand.

The results of estfhates of reservoirs in different parts of the city will nov
be stated,

The details of those estimates will he found in appendix B,

T
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§ Ilel htin rmor Earth I|
!- Lecality. Itnpﬂ’ﬁuﬂbova g" ﬂﬂ;ﬁﬂ:ﬂogal na:;;‘n. : Cost.
: ! |
. Sixth Wnrd eeveeresed 180 | 2,000,000 | Earth. | 8350952 22
| el 10 | 3,000,000 i | "40,000 00
* 150 10,000,000 A | 82,510 17
150 ! 20, DU‘U 000 " 135,817 05
150 i 83, 000 000 b 264,154 03
1] | IUIUUUIUG‘U " 268,392 57
150 L 3,000,000 Masonry. 139,362 70

!\ Qn account of the distance of the Fourth Ward Reservoir from any of the
proposed pumping works, it hing heen left out of the present compavison, hut it
might be made very useful hereafter in case enlargements should he needeil,
Mlany other sizes and forms of reservoivs eould be suggested. but the foregoing
are believed to be enough, so fur ¢ this branch of the subject is concerned. to
/ ilecide upon a general plan.

The next branch of this sulject 1o e considerad is the plan or geticing waler
to the reservoirs.  Thi=z must depend very mmch upon the source from which the

supply is to be taken.  For obtaining Lake water, four leading projects hiave
been considered : one by means of a tunuel from a point S000 feet ont from the
shore, on a lin: shout N.W. to pumping woerks on the west side of Milwankee
River just below the dam, and thence by a foree main to the Sixth Ward Reser-
voir ; one by means of a flexible east iron inlet pipe from a point 700 foet out in
the Lake to pumping works about 100 yards novth of the line proposeld for the
sinmel, thence by a force mainto the Sixth Ward Reservoir : this will be called
No. Y Lale Shore Project : one by menns of o flexible cast iron inlet pipe from
L A point about 700 feet out in the Lake. to pumping works on the shore opposite
. the proposed Fivst Ward Reservoir, amd thenee by a foree main to the Sixth
h_'srd Reservoir : this will be ealled No. 2 Lalke Shere Project ; and one com-
| mencing about 500 feet north of the Iast mentivnel, and conneeting with the
/. First Ward Reservoir ; this will be called No. 3 Lale Shore Projeet. These
plang will be more minutely deseribed in the ovder in which they have beenen-
« tiomed. 1st, The tunnel plan.  This was suggested in eonsequence of the sue-
08 of the Clicago Lake Tunncl, and the apparently similur advantages for con-
Mng such & work in Milwaukee. It is proposed to make it 6250 fect long.
l!{:m all other respects substantially the same as that work which is 10.567 feet
'hi-

[ .;s;ﬂl drawings 1 and 2 for further partieulars.
e

*ﬁe advantages of the tunnel over plans for tuking thewater near the shore,
mld be much greater freedom from turbid wuter caused by easterly winde, and
‘tmequcntly more {requent necessity of cleansing the reservoir and flushing
:‘_jﬂpes If the experience of Chicugo may he taken as a guide, there would
h‘ill!:l:l less trouble'with ice, and far less annoyance from small fish. Whether
3 there would be rauch less trouble from offensive river water during or just after
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heavy freshets is by no means certain, for at such times the river may send jtg
water two or three miles out into the lake, there to be driven in whatever direc.
tion the prevailing winds may take it.

The cost of the Chicago Lake Tunnel was §457,815, including an acknowledged
profit to the contractors of at least 830,000, as well ns all extras, preliminary
surveys and other expenses, superintendence, contingencies and every other
items of expense paid by the city, through the Board of Public Works, from the
first inception of the tunnel, till after the introduction of waier into it. Sup.
posing the ground at Milwaukee to he equally favorable to the construetion of
such a work, and estimating its cost in proportion to its length. then one for your
city would cost §271,000—say £280,000. It is true this mode of estimating does
uot allow quite enough for the crib and shaft work, hut the ervor on this aceount
could not exceed 810,000, which could be more than made up hy taking advan-
tage of the expericnee gained at Chieagy.

Ts it certain that the ground at Milwaukee is ns favorable as it was at Chiengo,
for the construction of such o work ? This question can only he decided by
making extensive hovings at a cost of several thousand dollars, and as no ap-
propriation for such an expewliture has heen made, they, of course, have heen
omitted. They could be made at any time heveafter, should the eonuuittee upon
further consideration deem the tunnel plan the most desivable.

It ix proposed to make the upper part of the laud shaft of the tunnel, & gate
chamber containing three compurtments, one to admit water from the lake, and
two furnished with gates to control the flow of water to the pumping welle.  The
lund shaft to be located east ol the eanal, and the pumping wells on the west of
the canal, just west of the Ifumboldt Avenue. The shoit tunnels from the gate
chamber to the pumping, to be civeular, 4} feet in dinmeter and eonstructed in
other respects like the main tunnel.  The pumping wells to he civenlar, 32 feet
in diameter each, and 26} feet deep helow the level of the eanal, or twelve feet
helow low water of the lake. These wells to be formed by building their curbs
first on the surfice of the ground and then sinking them by exeavating the
carth from within them.  This process seem judicious on account of' the trouble-
some nature of the soil ahove the clay, which is not reached in that vicinity,
till you get about 12 feet helow the surface. The hottom of these wells to be
formed by heavy oak timbers and planking, conerete and bhrick masonry, resting
on each other.  On these bottoms thus prepared the foundations for the pumps
and engines are to be placed, In the first construetion of the works it would ot
be necessary to sink more than one of these wells. Dy making it a little oval in
form and placing a division wall acroxs it in conneetion with the foundation of
the engine, it could be made to answer the puvpode of two wells, so that oy
compartment might be in use, while the other was empty for the purpose of re-
pairing the pumps or cleansing the well. (Nee drawing No. 3.)  The proballe
cost of the gate chamber, one pumping well and the connecting tunnel, judging
from the eost of similar work at Chieago would be 810,000, including the varion+
contingencies which it iz =o difficalt to estimate. hefure counnencing works of thi-
kind.
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The Engine Ilouse and grounds have becn considered carefully, and plans
pnpe,red. (See Drawings 3 and 4.) The great variety of plans that might be
presented for such a purpese by judicious and well instructed pcrsons, would
make it presumptious to say that those laid before you arc the best that could be
arrsnged.  The most that has been aimed at was to show how a building conld
be erected, sufficient for present purposes, at the same time admitting of addi-
L tions or enlargements to meet future wants, and yet such ns would lock well in
both cases.

By examining the drawing it will be secn that a building is propoesed with a
eentre and two wings fronting on the river. The centre to be 92 by 64 feet, and
each wing 64 by 45 feet. The centre to be two and a half stories Ligh, and the
wings one and a half each. The foundations to be of rough stone masonry, the
walls to be of brick and the roof to be mostly of wood, the chimney to he 110
feet high above the main floor of the centre building, eight sided, 13 feet across
at the base and tapering to 8 feet near the top and to be built of brick. In the
first construetion of the works only the centre building would be necessary, the
western half of which could be used for the boiler room. repair shop and offices.
| Inorder to provide storage room for coal, sheds would have to be built near the

engine house, For this purpose it is proposed to grade the steep ground at cach
end and back of the engine house, and to huild retaining walls and slips as
shown on the drawings.

The estimated cost of the Engine House and grounds complete, according to
this plan is $60,000—but at first it is believed that work to the value of 825,000
might be omitted, leaving an expenditure of only £35,000. A still further re-
ﬂqc'ticn in the first outlay might be made by substitnting wood for hrick, Though
ebjectionable in some respects, especially on account of fires, it would have the
L advantage of giving a sufficiently long time to determine by actual experience
~ what the future wants of the eity will require in the way of permanent buildings
~than can be done ab present. DBesildes, eight or ten years hence, the city au-
- thorities might feel much more able to ereet a structure in which all classes wonld
delight, it being well known that the Pumping Works of a large city are one of
_Eg:_c_hief attractions, not only to its own inhabitants, but to strangers.  There is
\ﬁar:nely an engine louse of this kind in the country, more than two or three
old, the vwners of which do not desire it was either larger, ar inore con-
Tanient or move atwactive in appearance.

__ext in order comes the question of Pumping Engines. Much examination
beun given to this subject, yet much uncertainty remains. Fortunately this
%tamty, o far as the interest of large citics are actually concerned, is of no
ab practical importance, notwithetanding g0 much has heen eaid and written

e the contrary.

tYeral important points must be kept in view when an attempt is made to de-
ﬁdﬂﬂpﬂﬂ the relative merits of different kinds of pumping engines, such as first
08, quantity of fuel required to perform a given amount of work, cost of main-
temance, ( (Inclading nn]nr:?q repairs, oil, waste, &e..) durability and lability to
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serious accidents. .\ simple glance at these points will show how utterly im.
possible it is to decide wpon the relative merits of different kinds of pumping
engines by trials of only a day or two in duration, even if those trinls were always
conducted by the ablest and fairest persons to be found. Only years of such
actual use as is rrrluire;l in the supply of cities, can settle beyond a doubt some
of these questions. Economy of fuel alone, though very important, is not the
only item to be taken into consideration. The condition of the engines as to
deterioration must be taken into ncconnt. A few years sinee, it was the very
general belief, that Cornish Engines were decidedly the hest, not only for drain.
ing deep mines, but for supplying eities with water. This helief is not so
prevalent as it was, either in this country or Great Dritain. Now it is known
that equally satisfactory results have been obtained by other forms of engines.

For the present purposes of this report it will he considered sufficient to in-
clude an amount known to be enough to sccure the erection of twe pumping
engines with all their appendages complete. eapable, each, of supplying the eity
with 7,500.000 gailons daily, or, not less than 50 gallons to each inhabitant, un-
til the population becomes 150.000. For this purpose 8125,000 is known to he
sufficient, whether a crank and fly wheel. or a Worthington engine he adopted.
1T it should be thought hest to adopt a Cornish Deam Engine, about 50 per cent.
more should be added, There will be time enough to decide fully upon the form
of engine sfter the general plan of the works shall have been adopted.

To attempt a deseription of the different forms of engines ahove mentioned,
would uselessly encumber this report, and it will be considered sufficient to say
that Cornish engines have heen adopted in Lousiville, Jorsey City and Cleveland,
Crank and, fly wheel engines in Brooklyn, Chicago and St. Louis, and Worth-
ington engines in Cambridge, Charleston and Newark, while all these will be
found soor in P'hiladelphia, that eity having recently contracted fora Worthington
engine.

It is proposed to conneet the pumping works with the reservoir by a two feet
cast iron main, at an estimated cost of $900, or, for 1400 lineal feet $12,600,
supposing the 33,750,000 gallon reservoir to e adopted, or, for 1200 lineal feet,
in case the 3,000,000 gallon one should be adopted, 810,800, 1In cither case it is
proposed to avoid going across properly that does not helong to the city or the
R. It. Co.

In connection with the tunnel and other plans that fix the reservoir in the
Sixth Ward, it is proposed to lay down the following large ‘mains to supply the
general distribution throughout the city, viz : 11,260 lineal feet of 24 inch pipe
from reservoir via North Hubbard, Lloyd and Fourth streets to Spring street,
26,030 lineal feet of 16 inch pipe on Fourth street, south of Spring to near the
Menomonee River, thence via Union Lake aeross the River; Main and Division
streets, and neross the River to the Reservoir; and between Main and Forest, on
Wisconsin and Spring streets crossing the River.

10,200 lineal feet of 12 inch pipe on Wisconsin street, between Marshall and
Main ; on Vliet, between Fourth and Eleventh; on Spring, between Fourth and
Eleventh, aud on Walker, between Greenbush and Jones
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9,880 lineal feet of & inch pipe on Marshall strect betweon Division and Wis-
consin ; on Main between Dirision and River; on Buffalo between Main and
Jackson, and on Eleventh, between Walnut and Spring.

More carefnl future examinations wmay show desirable changes in this
areangement of lorge mains, but for present purposes this project is deemed
suficient. It will be seen that it provides for a complete cirenit from the reser-
woir through the west. south aud east portion of the city back to the reservoir,
also for a eonnection on Wisconsin and Spring streets, between the east and west
side mains, which would he of great importance in case any portion of the main
eirenit should be interupted by aceidents or other canses.

It is proposeld to make the river erossings by means of wrought iron syplon
pipes let down into Bieds prepaved for thum by dredging.

The following i= an estimate of the probable cost of the sy=tem of large dis-
tributing mains, viz -

11,260 Hineal fieet 24 ineh pipe laid ar 2000 - - S10L.300 00
W030 = A 1 e Lo DU - - 113,165 00
10200 = == Jfe e 202w o2 330 - - 36045 00
.83 - b 5 & 2 = L ) - - 23,712 0u

Mowanee for extea cost of 1200 lin. feet of syphon pipe
above regular eost of 24 in. pipe, including dredging

and all other expenses, at 217.00 - - - - 20400 G

Two 24 ineh stop cocks, - - - - - - Gon 00

' Ten 16 inch stop eocks, - - - - - - 2000 00
Four 12 inch stop cocks, - - - - - - S00 00
Four 8 inch stop eocks. - - - - . - 320 00
Eight 6 ineh Liow off< - - - - - - 400wy

G Ri25,402 00

“The arrangeient of smdler distributing pipes, ineluding all those of 6 and 4
* fneh diameter would be exsentially the same, whatever general plan of supplying
the city mizht he adopted, The quantity ol these pipes to be laid down will
‘npend upon the views of these in authority at the tine with regaed to the esti-
-tednmmmt of sietual vevenue or publie benefit that would justify the neces-

ll‘yout!ay without attempting to designate steeets or loealities in whieh such

pfpu shonld be Taid, it will be consideved suflicient for present purposes, to as-
_Rime that Lefure the works ean be completed, not less than 50 miles will be
nded.  Calling one half 6 inch and the other 4 iuch, aud allowing $1.60

B¢ . y 3
nning foot ax an average cost of hoth sizes, this vate will be found suflicient

ng to Uhicago experience to cover all expenzes of lnying, repurs of
, stop-cocks, fire hydreanis, superintendenee amd contingeneies, al present
for Talir andanaterinl=, Fifty milex or 261000 lineal feet would then enst
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The following recapitulation of the cost of the different items, going to make
up the total of the tunnel project, is based on the adoption for purposes of com.
parision, of 10,000,000 gallon reservoir :

Tunnel, crib and shafts, - - - .- . 8230,000 00
(Gate chamber, pumping wells and conncetions, - - 10,000 00
Engine house and grounds, - . 5 @ w3 60,000 00
Puamping engines, - - . - - . - 125,000 00
Foree main, - . o - - - - - 12.000 0o
Reservoir, (10,000,000 gallons,) - “ - - - S2.510 00
Large distributing mains, - - - - - 328,432 00
General distribution, - - - - - - 422,400 00

£1,350,342 00
The next project in order is. No. ! Lake Shore, vceupying nearly the samo
ground asthe tunnel project, but taking the water from a point muech nearer the
shore.

Fo avoid the uncertaintios wned visks of a tunuel, in the present lnck of absi-
tute knowledge with regard to the nature of the ground, it is proposed to take
the water from a point about 700 feet from the shore,  Theve are three general
modes of necomplishing this ; one by meuns of a basin, extending a short dis-
tance along the shore and ont into the Lake, to protect the inlet entrance from
being suddenly choked up with drifting sand and gravel ; one by means of &
covered and protecterd aqueduct, rigid in strueture. either of wood, masonry or
iron ; and one by means of a fiexible iron pipe; laid in a dredged trench, deep
enough to be ont of danger. The first of these modes, adopting a break-water of
piles, filled in with stones, would be the cheapest, but much the most expensive
to maintain, not only on account of the perishable nature of the pile work, but
on account of the tendeney of the basin to fill up gradually with sand.  If solid
masonry should be adopted instead of pile-work, this would be very expensive
and would not prevent the basin from filling up with sand entirely, though prob-
ably would to some extent,

The second mode is very difficult to construct jin o sutisfictory manner, and
linble so to change the shore ultimately, unless laid (uite deep, as to eause the
inlet entrance to fill with sand.

The third mode, though quite expensive at first, would be free from the ohjec-
tions against the other two, It consists of a cast iron pipe with flexible joints.
In principal for such purposes, this i3 no new thing, having been adopted by the
great Watt for crossing the Clyde at Glasgow. Various modifieations of it have
heen used at different times and in different countries since.  For (he purposes
of this report it is proposed to ndopt the patent of Mr. John Ward, of J ersey
City, who has recently been very successful in putting down such pipes and wlho
estimates the cost at about $1.00 per inch in diameter for cach running foot of
pipe, but who of course would require a eareful survey of the shorve and bottow
of the Inke, with the necessary soundings Lefore making o propo<ition to do the
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qork. A length of 750 feet of 36 inch pipe, would be ample for a sufficient

tity of water for many years to come, and go far cnough out to aveid all

shable troubles from floating ice, and would be much less likely, to harbor
qmall fish, than a basin would. The estimated cost of this would be 828,800,

The pumping wells and their connections with the inlet pipe, need not be so
deep by several feet as those for the tunnel project, but as the difficulties that
may be encountered from houlders, and a great influx of water cannot be esti-
pated with certainity, an allowance of £25,000 will be made for these ilems. 1t
jshoped that at least a quarter of this would not be needed.

‘For the Engine House, the plan suggested for the Tunnel project would be
saficient for this. The estimated cost will therefore be the same with the nd-
dition of 85,000 for a stronger protecting wall against the waves of the Lake.

The pumping engines will be considered the same for this as for the tunnel
project, although theoretically, they should be a little more expensive to meet the
greater strain vequired to pump through a longer force main.

There shonld be on top of the hill, just above the pumping works, a coul yarl,
the land for which will be estimated at 85,000, fencing and sheds say 83,000, a
coal chute from the top of the hill to the boiler room, say £1.500, and a stairway
far visitors, as woll as the workmen, say $1,500. Ii would be safe and expedient
to have a stand pi, ¢ on top of the hill, conneeted with the force main ; bat this
need not be over S0 feet high, and might be constructed without an enclosing
tower, yet, with sufficient ornament not to appear unsightly. at an expense not
exceeding 85,000 :

. The force main between the pumping works and the reserveir, would be 4,500
~ feet long, it is proposed to meke it 2 feet in diameter, crossing the river and
- canal just below the dam, by wrought iron syphons of the same diameter—4,800
* feet. at 8000, would cost £43,200. The extra for the syphon, would be
[._'- ﬂ,ooo and as the pipes must go through private property part of the distance,
mething should he allowed for land damages, say 85,000, making in all 852,

?‘.g‘i}eser\mir und distributing pipes would be the same tor this as for the Tunnel
. A recapitulation then of No. 1 Luke Shore Project would stand thus, viz :
“Inlet flexible pipe - - - - - - 898800
Pumping well and connection with inlet pipe - - 25,000
‘Engine house and grounds, including shore protection - 60,000
pinge! t’ngines, - - - - - - 125‘000
Coal yard, chute and steps. - - - = 11,000
Btand pipe, - - - - - - - 5,000
orce main, - - - g - - - 52,200
= Reservoir, (10,000,000 gullon. ) . % = - 52,510
- Large distributing pipes, - - . . - 328,439
B tenern] distribution, : . - . - 422,400

$1.140,342
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No.2 Lake Shore Project takes the water from a point, the same distance from
the shore as No. 1, but nearly a mile further from the mouth of the river, or, on
the line of North Street extended to the lake. A similar inlet pipe, engine
house, pumping engines, reservoir and distribution being proposed, the only
difference being in the foree main, which would be 7,450 feet in length, passing
southward along Fifth Avenue, thence along the street leading to the south end
of Harrison St., and thence along the line of North St. to the reservoir, crossing
the river with n syphon 40¢ fect long. The total estimated cost of this foree
main is §71,050.

A little over 800 fect of its length, and upwards of S7.000 of cost could he
saved, if' the rights of way could be secured nlongthe line of North St. extended
castward It would be better to pay that sum than not to diminish the length of
the force main as much as possible.

The items of estimafed cost of No. 2 Lake Shore project, woull then stand
thns, viz :

Inlet flexible pipe, - . 5 - - - 28,800
Pumping wells and connection. . - - - 23,000
Engine house and grounds, - - - - 60,000
Pumping engine, - - - - - - 125,000
Coal yard, &e.. = - - - - - 11,000
Stand pipe, - - - - - - - 35,000
Force main. = - - - - - TL050
Reservoiv, - - - - - - . 52,510
Lurge mains. v oo : 2 . . - 428,432
Gieneral distribution. - - - - - 422 400

$1,150,192

Yo 3 Lake Shore Project takes the water about 500 feet further from the
mouth of the river than No. 2,

Theinlet pipe, pumping wells, engine house, pumping engines, coal yard, &e.
would be the same ason No.2. There wonld Le no need of # stand pipe, and
the force main would be but 1000 feet long, 2 feet in diameter oml costing at
£9.00 per foot, 89,000, The reservoir to be an the square owned by the city in
the First Ward, and eonsidered as set opart for this pmpose,  For the purpose
of comparing the diffevent projects, a veservoir containing 10,000,000 gallons
with top water level 130 feet above the Lake has been adopted.  Its estimated
cost ay stated hefore is $268.298, One, 35 to 40 feet lower eould be eonstruetel
for one-third this ameunt, but the saving of cost could not compensate for the
loss of head in the higher parvts of the city ; in fact a large part of the novth-
western section would be without any supply most of the time. For that part of
the city a veservoiv with a top water level of 150 feet above the Lake, would nut
he one inch to ligh.

From the reservoir, it is proposed to lny atwo feet main along Second Avenue,
Prospeet, Divi<ion, Chestunt and Fourth Sts., to Spring St adistanee of 14,890
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 pet—16 inch pipes from the Division St., along Main southward to the river,
{bence along Lake 8t. to Union, thenee norvthward aeross the Menomonee and
~ pong Fourth 8t. to Spring 8t., aleo a sixteon inch pipe sonthward from Lake
a, along Greenbush St. to Railvond 8t. ; alsa on Fonrth, from Chestnut to Wal-
~ gat, making in all 19,120 feet of 16 inch pipe—12 inch pipe on Marshall St.,
from Disision to Lyon; on Wisconsin 8t.. from Main to Marshall; on Vliet 8t.,
- grom Fourthjto Eleventh; on Spring St., from Fourth to Eleventh, and on
Walker St., from Greenbush to Jones, making in all 11,610 feet of 12 inch pipe;
snd 8 inch pipe on Main St., from Division to River: on Marshall, from Wis-
eonsin to Division: on Buffalo, from Main to Jackson and on Eleventh, from Wal-
-~ gut to Spring, making all 9.880 feet of 8 inch pipe.  The estimated cost of these
~large mains would he
14,850—24 inch pipe at 89.00 - - - - $133,650

19,120—16 ° 5.50 - - - - 105,160
11,610—12 = - - 330 - . = - 40,635
9.880— 8 ¢ 240 - - - - 23,712
Extra allowance for 900 lineal feet in 3 gyphons at 17.00 - 15,300
Stop eocks and blow nffs, - - - - 4,000

8322457

- The geneval distribution would be the sauie by this project as hy the others,
= The estimated cost of the different items of No.3 Take Shore Project wonld then
= land thus, viz

" Inlet flexible pipe, - - - . - - 528800

& Pumping wells and connections, - . , - 25,000

- Engine house and grounds, - - - - 60,000

- - Pumping engine, - - - - - - 125,000

E 0 Coal yard, &e.. - . E : z . 11,000
= Force main. - - - - - - - 9,000
_ﬁ;_‘#_!‘eservoir, - - - - - - - 268,393

% Large maing, - - . . - - 322,457

- . 2 - 422,400

81,272,000

_-e next projeet in order is thut of taking the supply from the Milwankee

r, and pumping it np by water power from the canal just west of Humboldt
ge. This will be ealled the River Project. No detailed plans or esti-
ites have heen prepared of the buildings and machinery necessary for this
rpose, but such information has been obtained by correspondence and other-
88, it is belicved, will be eufficient for purposes of comparison,

_“ ving for the present the question of comparative purity of the River water,

& very important to be assured that there will be at all times, not only a suffi-

ﬁ quantity for the present, and probable future wants of the city, but cnough
btaldes to raise tint quantity to the verquisite height for distribution—Dr. Lap-
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ham informs me, that in the fall of 1867, the quantity of water passing throngh
the canal, was only equivalent to 100 horse power. Now if provisions is te |y
made for a population of 150,000 with 50 gallons daily to each, the theoreticy)
b to raise thi ity 150 feet high, would he Ll0n000X8X150__ 00 |
orse power to raise this quantity 150 feet high, would be sye0x .oy —=180.1.
But to this should be gdded at least one-fourth, to allow for friction of machinery
and pipes, and effect of backwater making 236.3. The probubility is, that 250
horse power would be a moderate cstimate. It is therefore evident, that at times,
from the very commencement of the work & steam engine would have to he ip
readiness to meet a state of low water which has already occurred and whiel,
owing to the constant improvement in the drainage and eultivation of the
eonntry, is more likely to ocenr hereafter.

Supposing however there should he no serious ohjection to the constrnetion
and oceasional usc of a steam engine, it is desirable to know what might be saveld
in the first cost of the works by this plan; and what in the annual maintenanee.
Nothing could be said in the first cost in the Force Main, Reservoir, Large Dis-
tributing Main and General Distribution. These items, ns estimatad for the
three first described projects, amount to £845,342.  To this should he added the
cost of wheels and pumps, foundations, lume and gates, honse and damages to
mill owners on the canal by taking so much of their water ; also the Ausilinry
Steam Engine. They are now erccting at a contracted cost of 836.800 at Phil-
adelphia a turbine and pumps with flume and head gates to elevate 7,948,000
gallons daily, 96 feet high or only two-thirds the work of raising 7.500,000 gal-
lons 150 feet high.  Fifty per cent. added to 506,800 dollare, would make 885,
200.  The foundations and building at a moderate estimate would cost £30,000
more. The auxiliary engine, hoiler room and chimney, at least 830,000, and, if
$34,800 be added for damages to mill owners, the total of these items would
be 8200,000, which added to $845,342 wonld make the total estimate of the River
project $1,045,342.

The average cost of raising 1,000,000 gallons of water, 150 feet high by steam,
Judging from the returns of several of the large cities of our country, was S16
in 1867—This for 7,500,000 gallons daily for 365 days, would be 843,800. The
cost of raising 1,000,000 gallons 96 feet high at Fairmount, is reckoned at 2,00
or for 150 feet, say $3.00. The cost of raising 1,000,000 gallons 186 feet Lighat
Montreal appears to be about £3.00 Allowing for difference of currency and
prices of labor, that would make the cost rather more than 83.00 for 130
feet high in Milwaukee. 7,500,000 daily for 365 days at $3.00 per million, woulil
cost £8,217. The occasional use and expense of the steam engine should be ad-
ded to this. If one-tenth of the total annual cost by steam, or 84,330 he ad-
ded, it would not ho extravagant. The probable saving then by the use of water
power with occasional use of steam, would be $43,800—loss 812,597 or 832,203
per annum, whenever it =hould bhecome necessary to pump 7.500,000 gallons
daily.

The following is a recapitulation of (e different projecto thus far considerel
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e l =

- J Estimated eost r annum of
Designation. Ii‘;nm.lln! costof nbnslﬂlclinﬂ‘| pemping T,;'.nnr:;{ln A licng,

m— ¥ 1

Jake Tunnel. . ...oo..ee £1.350,342 00 | 213,800 00

No. 1 Lake Shore....... 1,140,342 00 43,800 00

No.2 ¥ 8 sl 1,150,192 00 43,800 00

No.3 * & 1,272,050 00 | 43,800 00

River.oeees
———

1,045,342 00 12.507 00

it will thus be seen that the River project would be not only cheaper to con-
struct, but much cheaper to maintain than the others. Wonld that difference
Justify its adoption in preference totheothers ? The answerto this question de-
pends npon others, which it would be folly in your engineer to attempt to deter-
- mine. Ie can only state probabilities as they exist in his mind.
g Would the citizens, be genernlly satisfied with the River water 7 If they
would be, in its present condition, can it be preserved in the future from greater
imparities ? With regard to the first of these questions, intelligent citizens of
Milwaukee appear to differ among themselves. With regard to the second, if
the experience of otlier cities in this and other countries. be taken as a guide,
_the answer must be no.  Baltimore and Hartford have abandoned their river
supplies, and Philadelphia and Cincinnati have seriously agitated the question
of seeking purer gources ; the former still considering the subject. and the lat-
ler having fallen hopelessly back upon the Ohio, on acconnt of the very hard
water of any other available source. '
; " If river water should be introduced and prejudice to any considerable extent
1 “exist against it, the revenue from water rents would be {seriously affected, un-
_letsthere was power to tax the property holders, whether they wanted water or
© 'not. Itis not enough in a large city, to give the people what you feel satisfied is

- pute and wholesome water, but it is necessary to keep it above the suspicion of
_;;l:npnril}', otherwise they refuse to take it, or demand a supply from new sources,
- even at an enormous cost.
" Should these considerations lead to a preference of the Lake plans, which
should be chosen ? The tunnel project is the most expensive and the most un-
'_._-._,Rsﬂtain, with regard to contingencies.  No. 1 Lake Shore is the least expensive,
£ _l?ntnu No. 2 would cost only about $18,000 more, and takes the water nearly a
“mile further from the mouth of the River, it should have the preference,
It may be asked here, why take the water from so near the shore, when Chicago
8 had to abandon its shore supply, and Cleveland and Buffalo, are seeking to get
of the evil of theirs? The difference between Milwaukee and Chieago in this
pect is very great. In the first place, Chicago River is very stagnant, com-
od with Milwaukee River. The former sends out its filthy accumulations
,I_ueuionnl and large quantitics, while the latter being a constantly running
ream never becomes so filthy as the former, and very seldom affects the Loke
far out. The point at which it is proposed to take the water at Milwaukee, is
nearly three miles from the month of the River. while the Chieago pumping

~iFn
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works are only one-fifth that distance from the wonth of the Chieago River ;
yet, Chicago was supplied from the shore, for nearly ten years before serions
complaints were made of the quality of the water furnished. The complaint
at Clevelund, are said tobe only in the winter, and to be caunsed principally by
the ol refineries. At Buffalo, they take their supply from below the city, and
at a point near, and sometimes over which, the discharge of their river floyw.
Should the supply from the Lake shore for Milwankee, become affected by the
River, not very probable at present, the city no doubt, would be in a much better
position a few years hence, to go a mile or so further out into the Lake, Pither
by means of a flexible pipe or a tunnel, than at present.

The possibility of obtaining a supply from some of the small lakes, west of
the city by gravitation alone, as New York, Boston, Baltimore and Albany re.
ceive theirs, has been alremdy mentioned. Dr. Lapham, who has furnished so
much valuable information for this report, states the distance to the nearest Inke
that would afford a sufficient quantity at a suitable elevation, to be not less than
30 miles by any practicable route. Supposing the quality of the water to be un-
exceptionable, the cost of an aqueduct of that length, such ns those supplying
the cities of Doston afd Baltimore, and as small as convenience would allor,
would be at least 82,000,000,  Supposing the ground to be the most favorable
that could be found for sueh a work, that is a dividing ridge of just the right
height all they way, requiring no costly excavations or embankments, no hridges
or culverts, and leaving out dams, gate houses, waste, rivers, land and land dam-
ages, fencing, &c., the cost could not be less than £1.500,000. If these items be
added, the cost at a moderate estimate would be upwards of $2.000,000, making
no allowance for a large storing reservoir, which has been found necessary, both
in New York and Boston, to enable the cities to supply themselves, while making
necesgary repairs to their agueduct.  The briek work alone, in the cheapest
part of the Baltimore aqueduct, cost 850,000 a mile, before the war, when prices
were much lower than they are now. These considerations are deemed suffi-
cient to set aside, for the present, the cluims of this project. The time may
come, before the present generation passes away, when neither §2,000,000 nor
$5,000,000 would be looked upon as a serious ohjection to gravitation works,
provided the supply in quality and quantity was all that could be desired.

In almost every ecity, during the diecussion of a proposed water supply, there
are persons who advoeate the claims of Artesian Wells, on account of there sup-
posed economy. Very little attention has been paid to them in the preparation
of this report, for the following reasons, viz: The quality of the water to be ob-
tained, is always a matter of great uncertainty, the quantity cannot be estimated
before hand, neither the height to which it will rise above the surface, and of
course, the cost must be a matter of great doubt, till the completion of the works.
Artesian Wells that have answered all expectations for the limited purposes
for which they were intended, especially in densely populated distriets,
have failed sometimes in consequence of other wells being a quarter or
half a Dmile off, sometimes from exhaunstion of the subterranenn resepyolr
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{bat supplied them, and sometimes the quality of the water has become sud-
dealy disagrecable.  Although several of the largest cities in the old aud in the
gew worlds have attempted to obtain supplies in this way, not one of any im-
ant magnitude is known to rely whelly or principally upon such a method.

.In determining whether to construct such works as those just considered, it is
gsuslly deemed very important to know the probable amount of revenue to be
cbtained from them. This depends not only upon the number of inhabitants, but
.imlhe comparative characters as to quality and abundance of the existing
wupply and of that to be introduced, and upon the power of the city to tax every
houscholder along the line of pipes laid, whether he choose to take the water or
got. These are questions which the committee can answer better than their en-
gineer. It can be safely said however, if the analysis of well water taken from
the town pump near the City Iall, by Mr. Bode, is any eritevion by which to
judge of the well water of Milwaukee generally, it requires no prophet to say
that it will soon be very unsafe to use it. The experience of all lnrge cities has
been, that sooner or later, they hare been obliged to albandon their wells and
patural fountains for most domestic uses and for many important manufacturing
purposes.  To aid the committee in coming to some conelusion with regard to
this matter, the tabular statement of the receipts from water vents in most of our
fmportant cities has been prepaved. (See appendix C.)

An examination of that statement will show that but one of the western cities
'+ mentioned, obtained o waterFevenue of over one dollar per annum, for each inhabi-
“ tant of the entire population during the first ten years after the water was intro”
£ duced, and that none of them have since chtained more than one dollar and a
. half per annum, for each inhabitant. The actual value however of an abundant
A '_ l!py!y of pure and wholesome water to a eity, cannot be measu red entirely, or
even principally by the revenue to be eolleeted in dollars and eents, The im-
£+ Portance of such a supply to public buildings, for the extinguishment of fires, for
¢ ' sing the growth of manufactares, and most to be desired of all, for improv-
ﬁ; the sanitary eondition of the city, and consequently its general prosperity,
fl!mut be estimated by a money standarl. New York never has veceived, and
h -’ﬁlb]y never will, in direct water taxes, the interest on the eost of her works
Tz !:l'ﬂwmm expenses, yet who that knows that city believes for moment she
"ﬁ!ﬂﬂ be induced by any antount of maoney to go back to her original mode of

_:vieu- of the faet that the population of Milwaukee, is not yet 150,000, and
Inut be for some years to come, and in view also of the present necessity of
g the works built by private capitalists who are likely to be governed by the
4 ’ tof q sufficient revenue to justify their outlay, it beeomes a question of
3 Impmc:iuul interest,—to kuow what portion, it any, of the expenditures pro
'ﬁ:ﬂ? for in the estimated cost could be safely omitted in the fivst construetion.
LMo begin with the largest items, let the pipes be tuken, The estimate for these
deln ling the the force main. hut not the inlet, mmounts to $5821,8%2 Could they

b ¢ be made snaller or of cheaper matevials, than east ivon. [t would not
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be prudent or advisable to make the pipes for the general distribution any smal.
ler than 5 and 4 inches. All experience in other cities proves this. The large
maing, if tomewhat smaller, would no doubt answer the purpose for a few years,
but it would not be long hefore others would be ealled for. To illustrate the im.
portance of having large mains, especially for extingunishing fires, take the one
proposed from the Sixth Ward Reservoir to the crossing of Spring and Fourt),
Streete, n distance of about 11,500 feet. A 24 inch pipe of this length would
deliver 5,000,000 gallons daily with a loss of only 15 feet head, while a 15 inch
pipe of the same length could not deliver the same quantity in the same time
withont a loss of 105 feet head, The difference between these two might cause
more loss in @ single five than the larger pipe would cost. It would also make
the difference, when the supply for the city exceeded 5,000,000 daily, between
having the water in the upper stories of the houses, and not having it in even the
basements in some portions of the city. It might not be necessary for a few
years to lay down all the branches of the large mains, hut they would be re.
quired fir a population of 150,000,

With regard to a cheaper kind of pipe it would be folly to attempt to use it for
the larg: mains. For the small distributing pipes, possible for the S inch mains,
cement lined sheet iron pipes might be used, if faithfully made and laid down,
and great care taken never to put them in newly made or yielding ground, and
a saving of perhaps $100,000 in the first cost be eﬂ'o*'md hy it.  Such pipes have
given great satisfaction in some towns and small cities and have caused great
disappointment in othevs, The propriety of laying them in Milwaukee is, tosay
the least, doubtful. Wooden pipes of the smnller sizes, wrapped with strips of
iron, spirnlly, and hoth coated and lined with a bituminons preparation, have
recently come into use in gome eities in New York,and appear to give good sintis
faction. There are about as cheap as the cement lined pipes, and would probe
ably be safer in yielding soils, but they have not heen used cxtensively, suffi-
ciently long; to prove their durability or their merite, as 'compared with other
kinds.

By adopting temporarily a small reservoir of 2,000,000 to 3,000,000 gallons, 3
saving of §40,000 might be made ; but this could hardly he allowable, if the
River project should be selected. In that case a 20,000,000 veservoiv would be
very desirable to let the frequently turbid water settle. .

With regard to pumping engines, it woulil not be wise to eveet mackhinery that *

would have to be removed or supplemented in a few years

By using a temporary structure instead of substantial buildings for the Engine
House, some 235,000 might be saved in the first cost, and in the end prove wige
course, 0 the city, whenever it comes into possession of the works, will be in 4
Letter position than at present, to erect a handsome and convenient structure.

Possibly from $200,000 to $250,000 might be saved in the first cost of the

works, by doing as above mentioned. The works wonll however. be worth alot
ax muel loss as the saving in the fivst cost,

]
i
i




£ qy would take about two years to construct the works. Interest on the expen-
tures for construction, and perhaps commissions for the sale of bonds, should
E o added to the probable cost of the works, but how much, it is not easy to say,
= g somuch depends upon the state of the money market, ns well as the times
e jadrates of payments to the contractors.

~Jishould be mentioned here, that while 50 wiles of 6 and 4 inch pipes for
- geoeral distribution are considercd ample, for the probable wants of the city, on

£ (e first completion of the works, it would no doubt. be necessary to add to them
= gnanally hereafter, so that by the time the population reached 150,000, the total
Jength of pipes required for the general distribution will probably be 100 miles ;
. (hus increasing the cost of the works up to that time, whatever the additional 50
wiles of pipes may cost.

1t would be well to secure all the ground that would ever be needed for the
Jargest size of reservoir suggested, so that in case it should ever be thought ad-
. vieable to construct it, the city might nat be compelled to pay, not only high rates
© for land but to remove costly huildings.

CONCLUSLON

f'}‘rum a cavernl examination of the foregoing statements, it will be seex, that
the present state of knowledge on the subject, the choice of a plan for sup-
ing the city of Milwaukee with water. lies hetween ' No. 2 Lake 8hore ™" and
{he ! River Project,””  The former has decidedly the advantage with regard to
y of source at present, and, with the power of making extensions out into
o Lake, of maintaining that purity for all time to eome.  The Intter has some-
at the advantage in first cost, snd very much so in the probable future cost of
.ping. In most cities, if such an altenative were presented, the choice
ald undoubtedly be made of the Lake supply ; but if under your peculiar cir-
mstances you shoulil feel compelled to adopt thie River Project, or none, you
y congratulate yourselves upon having $o goud a souree ¢ f supply to hegin
;and trust to the future growth and wealth of the city to eonstruet new
! ping works, on the Lake Shore, or a tunnel frone the west side of the River,
point as fur vut into the lake as may be desivable.
soom a9 it shall be determined which project is to he alupted, aml whether
works are to he eut down at fiest to suit a population not much exceeding the
t, instead of providing fur theprobable wants of the city, ten years hence,
all details of the differeut portions of the work can be arranged and speci-
byt till then, such a lahoy would be nselessly exlmmi\‘c and m;uire more
han can e now spared,
hat §s now presented, is helioved to he all that is necessavy to cenuble the
itiee to make o judicious selection awl recommendation to the City Conn-
a general plan.  After that however, it will be very important to give
consideration to some of the details of whatever plan may be adopted,
e surveys necessary for the preparation of this report, were mivde by Mr.
. D rown, of Milwauliee: the drawings and ealeulations of nantitics, hy
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Mr. R. V. Beaumann, of Chicago ; and Mr. J. C. Chesbrough, has assisted in
revising estimates, preparing statistical information snd other lubors necessary
to present the plans and report in their present shape. The Committee as well
as their engineer, are much indebted to Dr. I. H. Lapham, for the very vuluahls
information he has o kindly furnished.

Respectully submitted,

E. .S CHESBROUGH,
Civil Engineer.

APPENDIX “A"

To the Honorable Edward O Neill, Mayor of the City of Milwaulee :

I herewith present the vesult of an analysis of three samples of watert ana-
Iyzed at the request of Dr. I, Huebschmann.  The samples of lake water were
taken at the foot of Mason St. : of water from the Milwaunkee River, above the
dam ; and of spring water, from the public pump, on Market Square. The in-
closed table shows the quantities of soluble matter contained therein, the simple
substances and the manner in which they are combined. The quantity in each
case analyzed, wasg 1,000 grammes, and the result is expressed in grammes ; hut
in order to make the matter more clear to those who are not aceustomed to the
computation of French weights, T have given the corvesponding value in Troy
grains, caleulated for one gallon.

The water all containg more or less of the same soluble matter, bat the pro-
portion and amounts greatly vary in the different samples,  The salts they eon-
tain are harmless, and ave, in fact such as are necessary to make them palatable
as a beverage, for perfectly pure or distilled water ia insipid : whereas, on the
other hanl, water containing the salts of lime and magnesia in excess is hard
and unfit for manufacturing and ordinary purposes. Besides the soluble salts,
the water analyzed contains free carbomie acid, and the river water. a trace of
organic matter, too small to be weighed.

Experience hag shown, that water holding in selution not over sixteen graing
to the gallon is wholesome, and, as neither the lake nor river water contain them
in objectionable quantities, they may be aid to be preferable to the spring water
analyzed, and well adapted to enlinary and all other general purposes.

Signed, GUSTAVUS BODE,

of Juhn 1. Tesch & Co
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The sznexed table shows the analyzed three kinds of Milwaukee water, expressadin
French grammes—the quantity analyzed in each case being 1,000 grammes.

lake. River, Spring. °
Total Soluble Matter........ 0.1454 D.2TT: 1.4653
llnlplmric At ovey Sedies 0.0051 0n.0037 0.0922
Chlorine. . cvo v vnnnnass ieus 0.0034 0.0022 0.2509
Rilieie Acid. couvunn .. TR 0.0150 0.05214 0.0396
Oxyde of Caleium. ... 0.0514 0601 0.1997 .
Ozvde of Magnesinm.... .. .. 00134 00470 0.1649
Carbonic Acid...ooevs wuwe | 00330 0.0090 . 0.3466
Oxyde of Bodinm........... 00669 00067 i 02278

~ Combined as follows : |

© Choloride of Sodium........ 00056 0.0037 ! 0.4134

& Bulphate of Seda........... Y 0.0666 | R——

_ Bulphate of Lime. ...,..... L0086 T L. 01567
Carbonate of Lime.......... 0.0755 i 0.1073 | 0.2410
Carbonate of Magnesia......  0.0313 . 0.0087 | 0.3163
Bilicic Acil ivicnieres e. 00160 I 0.0524 | 00396

In Grains, calculated for one gallon U, S. Standard measurs.

i3 | Lake. ] River, 8pring.
“Total Soluble Matter........ 8.3041 15.4963 = 78.5682
Balphuric Acid...... s 0.4243 0.2027 2.3656
= Chlo L 0.3295 0.1242 14,5384
| 09775 2.9176 2.2128
'Xyde of Calcium....... ad 30619 3.3806 14,1592
viyde of Magnesium....... 1.49607 2.6272 9.2141
uiYbonic Acid.,........ 1.9779 | 55464 C 106572

e of Bodinm....... et 05107 0.3741 12,72

Lombined as follows : !

+ Chleride of Sodium........ ; 0.4420 0.3660 23.0092
- Sliphate of Soda...... i) N P 0.4721 R

smpaate of Lime ......... ! 0.6007 | eaeaas 8.756
thonate of Lime..........| 4.3489 ! 6.9003 17.4064
onate of Magnesium. .. | 1.9345 ! 5.5873 23.3504

P L0311 | 30313 1. 29198
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APPENDIX “B.° NO L

ESTIMATED ¢OST OF A PROPOSED RESERVOIIL IN TIE SIXTI WARDY, MILWAUKKy
o norn 2000000 v, s GALLONS,

9731 Cubic Yanls Exeavation. . ..... e O 82432 0
7830 ©  Embankment......... 90 % ceiiiiiiiiiinn 3,919 5
1683 L L1 [ [} | [ TR G [ R S o) ~ 2,524 50
a6 M G Rubble Stong, v eveese 300 % i 1,638 m
L ® PRCIDE: cornsrrenvion B0 Y coyerssen werss 3,432 0o
1434 ¢ - QOutside slope........ T3 uedievesiaass ee- L0735 50
710 Square -+ Conerete on bottom .. 123 waveniiiianiannn 925 i
2150 ¢ $ Parfingeioe T - 5AT
600 Lincal Feet Gravel Walk..... S 11 | L LA watais GOD 06
Influent & Effluent Pipe Chambers.  .oeeneiinnn cewe 4000 00

100 Lineal fest of 2 feet pipe laid. ... 850 7 sevciins coeens 3.400 00
Stop Cocksaeens cinvnnn R S A e ceesas 1.000 0
Sewer and pipe for drainage..oooooonn s e B b AR R 3.000 01
Fencing and SIOPe, cooveiiiuirarrnrreeaisrsresannnnsans . 1200 00
Land and Damages. .. .coivvnsnsrsnrorsssasassasarsasasnnss 3.000 00
832681 T

Superintendence and Contingeneies 10 per eent, ..., ciiwwns 26801

]

£35,033

APPENDIX #B™ No. 2.

ESTIMATE COST OF A PROPOSED RESERVOIR OF MASONRY IN TIE FIRST waARD,
MILWAUKEE, T0 Hotp 3,000,000 v, & GALLONS. i

1706 Cubic Yards Excavation........ er AL D COMB cu i ana s vees 242000
19477 ¢ YoFilling ... PR TR T 60 ¥ oneasiens evaea11,686 20
654 ¢ 4 Puddley.ee. s P, I - LLEeen—— crerera. L1450
0039 ¢ “  Rubble Masonry,......1000  .......ceiioane. 99,390 00
1053 Square ** Payement........... G198 4 sisissesenaess 2,441 28
57 Cubic  “ DBrick worky....in... 1500 ¢ L.l reesiieens 85600
185 % % Coping..eresineene 3000 N i, Veaa. 4,050 00
Cut Work, &c.p.vvve- e AT 1,500 00

200 Lineal feet of 2 feet pipeyeees.ers. 850 M eniins i g . 1,700 ¥
Stop Cocks.. +uv ooceans v e 1,000

fewer for draining and pipe..o..veciiiiiiiin, 2,500 0 &
S
$126,693

fuperintendence and Contingeneles,....oovv..e 12.669 o E
——
120,962
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By APPENDIX “B," No. 3.
TINATED COST 0F A PIOIOSED RESERVOIR IN TIE SIXTH WARD, MILWAUKEE,
1o worn 10,000,000 U, &, GALLONS.

~35,89 Cabie Yards Bxeavation,....oo.....at 95 cente . yvensascieees $5,973 7D
s v Embankmettu cevenrene B0 ciieiiiiiaen 13,837 W0
% SO o 11| R || IS PTE RS SRR 3,723 00
i ¢ Proken Stonemderpaving, 3000 Loiaieiieae 3,669 00
i S PAYING L e iereenee 0,00 W sy B
28 Sguare - Conerete on bottom .« +. . 123 1 Liiiiceenanaca 7.035 vu

« Rlope Dressing,oooeee 2007 viaieianeenee 1,942 00

-.s.. K s Parfing. ... .. IR . e e 1,442 5o
1,910 Lineal feet Gravel walky..ovoeeeen 100 55 coienes ans e 3000 U
Influent and Efuent pipe Chambers, oo see e 5,000 00

=25 Lineal feet, 2 feot pipe laid..cooee . L850 s A WIS

Three2 feet, and one-1 foot Stop Coeksysansrsase 1,000:00
sewer and Pipe for drainage . cowereavennaees 3,000 00
Fencing and slope. ... coenaisniiananess ceeeees 2,500 OU

Land not beionging to the ¢ity...oiovvvannnenenes 7,500 Ou

§75,009 25
Superintemlence anil Contingeneies, 10 per cent. ... 7.500 92

882,510 17

; APPENDIX =B Noo L
TIMATED COs1 0oF A 110 POSED RESERVOILL X THE INTID WARD, MILWAUKEE,
T oL 20,000,000 v, §. GALLONS.

T Cubic Yarls Excavation, coe.ooawsitl B CONLS e s nessvnsesss D12B14 2
Filling,coeees-ne IRV . Lo 277

i 4 Embankment....ooen. o BO O csiisamamiee oo STEE2 00

b T v oee———_ ey R T LR 6477 Up

L& o Broken BEane e sesan e e 30T T v smen e 6,477 00

¥ EER L0 3 [ [T B0 e cess 12,934 00
Dressing Slopesococaes T30 aevensens A o il

19 Square ¢ Conerete 6 in,onbottam, 125 4 ... venware JETEY G2
o Turfing, .eeienenen R L e e ST 2.500 00

( Llll(‘.ll funt gravel wilk o coveenes SITO0 B e pemes a3 00000
Influent and Eftuent pipe chambers,...o.ovee Jeeee 6,000 00
Lineal feet 2 feet pipe laidy..oooo0 0 S8.50 cents..... v eeeeas 9350 00
Stop Cotke, « srovocuarasnaiininnannanrsaans 1,000 01
Sewer and pipe for QEainnZe, oo 2,000 00
Fencing and slopes..... R T o L 3,000 G0

Y Land and mEes e s e ss s araves st 12,000 00

23470 r»ll
Superintendence and Contingencies,....oorvcneens 1" 34T 05°

4 Q133,817 55
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APPENDIX “B,” No.b.

ESTIMATED COST OF A PROPOSED RESERVOIR INX THE SIXTIU WARD, MILW 1 KEE,
CAPACITY 33,778,046 v. 8. canLoxs.

59,415 Cubic Yards Exeavation................at 20 centx.... S11.883 on
104,815 * ¢  Embankment.. ............ 50 ... 52,407 50
7956 ¥ Puddle inside slope.......... L300 % .0 11,934 00
15,841 Square **  Outside slope dressing..,.... 30 s 45752 i
15,841 ¢ Gl e S0 ¢ L. 7,920 5
18,648 = *  Uoncrete on bottom.......... 1.23 & ... 23310 00
1087 Cabic  **  Rubble inside slope....,.... 200 < L 12,761 (0
4087 ¢ e Pavemehb e venasassiiea G.00 %L 20522 0y
2100 Lineal feet Gravel Walk.,...ou.uvin.,... L0 = . 2300 00
4565 Cubic Yards Rubble Masonry in Div. Dam. 10.00 # . . 35,630 00
243 ¢ * 0 DPrick " o i 2000 < ... 4,860 00
81 % (Copying ¢ i it 40,000 % .0 3,240 00
800 Lineal feet 2 feet pipe laid..... e awe 8O0 = .. 6,800 )
R OO 150 3 s i anivmin e m e st et et et 1,500 00
Sewerand pipe for drainage...... .., Ly cess 3,500 00
Feneing and slope............. T cesseserieas 3,500 00
Land and damagea. ... ..coovnvuun.. R e R S e 30,000 00

$240,140 30
Superintendence and Contingencies. .......... CI 24,014 03

2264,154 03

APPENDIX “B." No. 6.

ESTIMATED COST OF A PROPOSED RESERVOIR IN THE FIRST WARD, MILWAUKEE.
capactty 10,000,000 v. s, GALLONS,

261,939 Cubic Yards Embankment. . ...vue.nonen. Toets 4 ... 8196454 25
gagy % % Poddlecccases seeaeii LT B e « B,577 25
1,564 © ‘ Rubble stone,....... S AT 3.00 % ...... 4,692 00
VAR & PRI s en e B0 % ey 008 00
5,278 Bquare “  Concrete on bottom,...,..,......1.25 % _ . ., 6,597 50

16519  Slope dressingoutside and turfing, 75 cts...... 12,389 25
1.050 Linecal feet Gravel walk,................... L0 1,050 00
650 ** Outside connecting pipe,,....... 8.50 ' ...... 5,525 00
Stop Cocks,............. R R ceves 1,000 00

1,760 Peneing,. ciiviecaiioreensnrenns soonnanssaresssans ... 1,750 00

$243,993 25
Superintendence and Contingencies,. ... .00, 24,399 32

M

€268 392 H7




APPENDIX -Sess
Water Supply and Reservoir—and Populahan of Several Large Cities.

S - = . = =
ot Dally Sup-) Water Popuia- | 2
”Mf of City. Date, ply jn I Bems tion,
Gallons.

emarks.

ot
“Boston. ...... 183

o 185
i ]
A EY

lﬂr\an L1850
Rod

- ey
= eees 1363

Phlladelphia.. 1545
i 1850

5 18545
L 1

L s
e (R

1561 %5 250,400

l’lw'll}n o
e 1 HUA T

< I8y

Hﬁ\} l-

[s60 |
196451

. 1880 ! 5,nm_nuu§ 171,308

- s i RO Ui EPRACER
e 1SEY 15 616,931 270520 !

L5000
bl |l“| a
54, U-” .

208 iers ee. Aproximate..

I
]n,{rﬂ'.’!
LA,

Avrragr rﬂ-.oipt for 19 cities in 1839, was 7 cents per 1000 gallons.





