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REPORT. 

CurcAC01 O cTOIIKll 28Tir1 1868. 

To Jlis Jiono1· lite Mayor, and the Committee on Watc>r 

Works, Milwaukee. 
0ESTLE~tES :-In seeking 10 ~U)lply ~ city with water the first and mos t 

iaportant question should be, where i11 the ~v~ilable source from which to obtain 
au aupply in undoubted purity and in sufficient quantity, not only for present, 

\ iai for probnble future wnnts 1 Where several such sources present themsclve!, 
ia nident that th!l on.- from which the city could be supplied mo~t ec(lnomi­

shouhl be selected. 
Fortunately in the case of Milwaukee there are several sources from which 

city might be supplied, either of which in the nbsence or tho other, would be 
very 84tisfnetory as compared with the water, especially th~t of wells, 

nsed in runny cities of this nnd other countries. Well waters in large cities 
they retnin their coolness nnd clearness, and ~re drank with pleasure by 
accustomed to them, often become contaminated by infiltration!, from 

cess-pooh, stables, &c., which arc causes or promoters or diseuc. 
principal sources })resent themselves for the suppl): of Milw~ukee; those 

Lake lllichignn, the l\lilwnukee River and the smnll lnkcs west of the city, 
c)C\'ated to supply water without the aid of pumping machinery, or, 

111Ually expressed, by gravit~tion alone. 
quality of the water in tll'o of these sources, the Lake and tho River , 

z.!:I!J&ttht!r with tbnt of tho town pump, has been analynd by ~[r. Gustavus Bode, 
ftnn or J ohn H. Tesch & Co., of ~llhrt~ukec, and a copy of his report to 

will be found in appendix A. 
will bo eeen from that analysis that the water of Lake Michigan i~ chcrui• 
much purer than that or M1lwaukce River , and there can be no doubt or 

p•e&~~~lntl:r taste. It is said however, that for washing purposes, tho water of 
lUler is preferred to that of the Lake. U this is generally the ease it must 

~k•mna to .-neutr alizing effect upon each other ; of the Tariou~ cooHtituenll or 
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~o Mlnlysis has been obtained of the water or tho amaH luke51 but t't·om 1Jt.. 
Lllphnm's description of the district in which they lie, it is not probable lht11 

they would , throughout the ycnr , furni!h ns pure n suppl~· ns thnt of the rivl!r 

above the city. For reasons \\'hich will be given further on, nc. ~u•·•·!'~·~ ha"~ 

been mndc to these lnkes, or recommcndNlll' ith rct'crt'nce to tho r•·opo~t'tl "''PJlh 
of )Jilwnukce. · . 

l'I\OJGCT3 JIOK OBTAt:SJ:SO II'AU:R rROll L.\1\F. m r. IIW.\:S. 

A gr~nt mnny project~ might be suggested ror thi' purpose, nll howt've•· mninly 
dependent upon the point from which the wnter i!l to be tnken, nnd the re~crvoir 
t ile to bo chosen; for n \'llriety of modes of conveying, cle,·ntinp: nnd di~tributing 
the water might be ndopteu for either project. 

Owing to the •ituation of the city with r efHence to the lnkc ~bore ond the 

mouth of the rifer, an<l to the effect of prHailing winds, it will be t:1kcn fot· 
gT:Inted in the discu~~ion of thi :~ ~ubj ect, thnt some point nort!. of the cntrnncu 
tc. the harbor should be selected ILn<l thnt thi~ should he as fllr north a~" res~ou­

!lhle regard to cost of construction would allo"'. Thi~ will be neccs3nry to tl'<'Oid 
. the possibil iticg of hn,·iog the $Upply to the city injured l>y the con~tantly iu. 

creasing amount of tilth thnt must flow out from the ri\·er ~~~ the city inCJ'ea~ei 
in populntion. 

With regnrd to the point from which the lake wntc r !!hould l>e tnken it i~ el'i ­

dcnt there ie no rest ric~ ion, such ns \.here iii with re ference ton rc~"'rvr,it· .'l ite, 
t.nd therefore the qne~tion of resenoirs will be con,idercd firM . 

The adTnntag~s u~unlly expec:ed from reservoirs in citie~ nre, l s t, tho 
greo.ter ease with which n constnnt supply can be given dny nnd nighL from n 

uniform elevation. !:!d, the ability to rnnke repairs bctl\'een the res~rvoi r nnd 

the source of supply, without depriving the inhabitants of '!'rater; nnd the oppor­
tunity afforded or Jetting turbid wnter become c!enr by gettling. The fir.'!t men­
tioned ad\'nntage is n constant one, nnd frCf(uently of very great importance. 
t'-pecinlly where most of the supply for a city is required within twelve or six­

leen hours of the d~y. In thi~ case n much Amnller engine, working twcnty.r.)ur 

hours in the dny, with the nid of n rcsct·,·oi r , would nnswcr the purpose, thnn would 
be necessary if there 1ms no reservoir. To ob:nin tbi, a :h ,\ntaga however, n very 
large reservoir is not MCcsgnry, one holding n little over hulf n day'~ ~upply 

being sufficient. The second advantage in cnse of n. sc riou~ accident, Ot' the 

necessity for extensiH repairs , would be gre111, and for this purpo~e n large res­
ervoir is important. The third ad~untage i.'! one thnt '1'.-ould be desirable in ~lil­
wnukee, as the Lnke water i~ occnaionnlly turbid much further out thnn it would 

be practicable to take it ; but it could hardly he considered n ncce~sity. 'fhc 

gnateet turbidity ever rciund in the lnkc wntcr at a ~hort distance from the shore 

would not have nny effect upon its hcnltbfulncss , nnd any objection to it.~ look:! 
could en~ily be remo\'ed by filters in privnte hou!CM. 

lf, holfe•er, it should he deemed important to supply the city nt nil times ll'iih 
v~rr~ctly clenr watar,tucn ns lnrgc: n rcsorvoir as prncticnl,le wouhl he t'i'I)HireJ . 

I 

I 

I 
l 
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to cue tl•c ~upply ;,hou hl con•c I N IH tJ. r .\ l ilwnu l.: ctl Hh·er, 11 r~eervoir suffi­

. ciently lsrgo for ~ell lin~ot turbi•l wn tf' t' wont,) h(' ~'Xrecdin):!ly d«:'~irnble if not 

absolutely es~enti:~l. 

~ur•eys hn,·e been mn tle or three rP~t·n·o,ir "it r • : l ~t , the high ground in the 

:lixtb wnl"(l1 j us t we•t of the mill -dnm : 2tl, n pot·tion of t he high gt·otmd in tiH• 
Fourth WArd on the north sid e of Sp r ing St. n ml W('~t of ·~3rl ~t. ; nnd 9d1 of 

the block bdonging to the rity in the F im W~nl. nnd con• i<lf' r r• l n• npproprinled 

for the purpo,c ,,f n rcscn oir. 

Th~ result s of the sun·ey ~ show that it wouhi i iJe p.-nc tic:~ l.lle to construcl " 

rt~tr<oir l'ith :1 t<>p " ·nter Je,·el of JiiO feet rtl1o '·" the Lnk~. with dams of cnrtlo. 

1 ntl bolllin~; when full u pward! r,f 33,000,000 t:. S .. ~a lion .... in the Sixth Wnrt!: 

& mueb lnrj!'~l' one of the ~nme h«:'igh t in the F ounh ll'n1·• l : hut th nl it wouiJ J,c 

ve1·y u pcMi,·e to con~truct one ot' r~rt h the ~am.: hcil(h t nl,<>rc tl1c I .:rk c, nml 

eontnin ing only 10,000,000 gallons in lite Fi r·,t Wnr• l. 1\y r·c>lucing the height. 

of the rescn ·r·i t· :!!i to ·10 feel nn•l extend in!! it~ limi t< <ml>i•h- of tl te city proper l,L 

it would be q uite ff·nSilJIC to obtain one of " mueh lal')!f'l' c:tpacity ; bu t thi:< 

l!'oultl he nt tb~ ~nc ri fi cc of :1 •·ery !!renl nrlntntng" in th•· - npply of huild ings in 

tlevAted port ivn~ of the city, nnd in the e~tins:: ni.lnH~n ~ uf ti re~. For the.•<: 

retsons it h:t> heen though t best not to co)n.,io lrJ· a ny hr i)!h t lr•~ than 150 f\'ct 

mbore the J.ake lin· the IOJ.> w:ucr Je,-cl of n rc~ r , ·mi t·. J-: \'C ll with this heig ht 
tbere woul<l l,c d~•ngc1· or frequent complain t M seurci ty " r wlltc r in the cle rnt.cd 
[JOrtion! of the ci ty, ul any gr·eal di-tance f rom the t•e,enoil·. 'flw exper ience· 

of nll lnrge c it ie:~ s upplied wi th wa ter t hrrou~h pir-~'• •>f t lof' n•unl • iz('!' . f1·om n 

eommon rcscn ·oir, fully proYc~ thi ~. 

Owing to what. uppcn.t·cd to be t lo c olr• i1·c qf the c.uu1u ittec, t he first plan a nd 

estimate were m~dc liJ r a rl'scrroi r c:rp:dJ!c ,,r ho hl ing :.!0,000,000 gnllons, in the 
Sbth Wnrd. F rom the irr~gnhu·i t,r .,r thl· ;;t:J'C>Ull•l it wn~ a work of ~omc t;mo 

and labor to detcn ni ne the mo;t economical f•JI'tll ntHI potiition fot· 3uch n 

rtservoir . l n cloing thi; il \I'll~ n·c~ rta in<'•l thnL the ground would nd mi t of 11 

, !till larger resen·oil· on<! C<>u•cr1uent ly oth\'t' t ri:tl-< au•l e,t inmteR " 'ere mnde tm­

tillt was fonn•lthnt without ;.co ing MJ·th of t h~ "uuth line of Lee !'lt rcct it '~ould 
be quito prnctic.1hlc t" obltt in nne capnlolc 11f lt u~ding 33,000,1JOO gnllons . A s to 

.Ole necessi ty.,,. tlc~i raiJl•'n('.<; uf a rcs c r ~rJi t· of tlii • size M ' even of one cnpnbl~ 
~ holding 20.000,000 ~allon s , tld! rp•cstion will b t· cl i•cu~•c,J further on . 

• On the ~"PJ•(•Sition tha t it might he dc~imlJl e to !,('gin with ns ~mnll n rescr ­
_f)ljr ns practienbl~ awl coln rgc hert'nftrr , plans n11d estima tes ha,·c been Il l''! · 

pared for rf.'s~n-oir~ holding !1 1000,0001 3,000,000 nn•l 10,000,000 gnllons. The 
~rcimetnn ccs under wh ich it might he tHhi~;~hlc tn " '·'"" :1 t"mpornr~'u~e of one 
of them, will nlso be mentioned below . . , 
· !n the const n tction of 11 resei'\'Oir it i~ propo~cd to hare the top w:~ler ler el 20 
· t·above the bottom. T his depth 1\'0ul<l he :tlJundaut ly s uffi cient to prevent the 

:l'vwth of nr1untic pinnts and to pre~er>e the wa te r compnr itivcly cooL The 

<lllke nrc to be rni~cd 3 feet nborc the top 'mtcr lc>el , nnd 1::! feet broad there. 

'~' ~nk~ ill '•· t l) ; Jror ·•· ~nr·h "'"·'' · on~ nntl 11 hall' lu11·i?ontol (to •m•· p~rrcn •lic u-

.i 
I 



lar, a ll vegetnble loam must be carefully remo\"ed from the bnsis of the b:~nk1, 
which 11re to be mnde in lnyers of enrth six inches thick , cnch lnyer to be 
thoroughly eonsolidnted before the next is put on. The inside slope is to be cor. 
ered fil'!lt with two feet of puddle, then with one foot of brr.k~n ~tone o1· grnrtl, 
and thtn with n pn,·ing one foot th ick of r ubble ~tone. 

The out!irlc slope of the b~nk is to be co,·ered with ,-egetnble loam eigbteto 

inches thick, nnd then cnrefully !odded O'I'Cl'. l n the centrr oft he top of cnch bank 
ther e is to be n grn,·el wulk six feet wit.l e nnt.l three i ncbr~ thicl"t on 11 lnyer or 

broken stone twelve inches t~iek ; the remaining three feet on ~nC'b 'ide to be 
mndc us the ~urfnce of the ou t ~ide slope. 

In the nctunl construct ion of the work, it will prohably be fuu nd better tv put 

more grt\'l'el between the puddle aml the stone pnYin~. nenr th~ top of thl' dnrn. 
thnn one foot, on nccount of th~ nction of f rost. 

It is propo,ed to l~nd ibe in~ucnt pipe~ into the rcserroir through un arched 
chnmb~r of mn~onr,\' in the tlnm, nnd to tnkr ou t til e rlllucnt pipe~ through a 
~ imilnr structure. 

rn cn~e a l:trge sized re•rr'l'oir ~;hould he n•loptcd, it i~ propv8~d to huiltl • 

1\'Bll of nJMOnry or cnrthcn dn m ncross it~ middle nnd thus l)e nhlc t o u~~ one 

por tion ordinnrily ns n ~ettling reservllir. Shl)nld repnirs or clenn!ing he nec~•­
snry, one dh·ision could be emptied nnd the other u~ed for !upplying the city. 
In this C!l!!C the influent nnd cffittent plpcg should enter nn<l leave the rcscr\"oir ~r 
in the line or the dividing wnll . An O\'CI'ftow well, nnd n pnssage controlll'd by 
gntes betv.·cen the tl'l'o difisions should be built in the wnll , or di•·iding dam. 

If a small sizoo t•csn .-oir Mhlluld be adopt ed, it is proposed to connect the in· 
llul·nt and cllluent pipes around tile outside of the re~erroir, ! O that, in en!~ 

thi!l should require cleansing or repnirs, the supply to the ci ty need not be cut 
1 

• 

off, though it woul<l he less uniform and rC{(Uirc greater care in 1\'0rking the 

engines. Thia method IJf connecting the influent ami rlllncnt pipt-~ will l>c ~ceP 
Qn the dmwings. 

'fhc nntm·nl soil in whit'h tho reservoir, i f in the Sixth W8rd, would be ruade. 

is sufficiently retcnti'l'e to require YCry little if auy puddling on the bottom. 

F or convenience in clcnnsing, tho bottom should be pn"cd 11·ith cobble stonc3 or ~ 
covered 11'ith 6 inch of concrete, nnd grndcr] with n slight inclinntitm tl) onl' point 

from which tho bottom could he <lrnined. 

There i~ rcnsou to believe the nntu rnl soil ut the bottom of tbc other rc~ crYoir> 
ll'ould bo ,-cry retent i'l'c1 but the same proof of it is not nt h11nd. 

The results of c3trmnt~s of rcscr 'I'Oirs in d ifferent ports of the dty "'ill M 11 

be s tated. 

The detnil1 of t h o~e c~timfllc• will h r. found in 11ppen• liY n. 
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~ ~;~~:t~eet?;:pnelty in IJ,I Enrth .,...~ =--- - ..-,. 

I
· top water aboH S Wine 0 ,.110081 o r I Co•t. 

L.•ke. • llo&Onry. 
Localll~. 

I ~--·--
sitth Ward............ 150 2,000,000 . E ru·th. I $35,952 22 

II " .. .. • • .. .. • • 150 3,000,000 •• I 40,000 00 
·' t: .. •.... .••• .' 150 1 0~000,000 ! 82,510 17 

" .. .. .. .. • • • 1:10 I ~o,ooo,ooo .. · 135,8 17 M 
" " . . . . . . . . . . . . 150 I 93,000,000 I ~64 , 154 03 

t'il'it W11rd..... . . • • • • 1:'10 j 10,000,000 ~G8,392 Oi 
II IC .... , , , .. ) ;J{) • 3,000,0t>0 '\J:t~•>ll\')'. 139.362 'j!) 

On account. of the c.li~tn nc(' of th<' Fourth W nrtl R('S<'l'~oit· ft·om n11y of tlw 

proposed pUIJiping 1\'0I'k, , it hn~ !teen left out of the pr<>•('nt C'ompn1·i~on, but it 

might be mnde very u~eful herenfter in c:>nse C'uf:wg•)ml'nt ~ ~hou!U he nt~edc•l. l ~any other sizes nnd for m! of rt''>H>oit•s could be ~ugg('<iNI. hut the t~r('goin,; 

•

} 1rt believed to be enough, 5•) r, ... o~ t!.i( hraneh llf thl' ~ ~~l,,i<'<'t i~ i.'One?ern('tl. t .. 
( decide upon n gcuernl plnn. 

1 The next br~n~b or thi s >lll~h·~· ,,, '"' ~·,ll·iolo:rtol i - l it ~ }'I <Ill (\1 :Jt :/ilo!f lt'<licr 

lo t l>t rtltTIIOir.!. TJ.i;o mu•t t! C'pcnJ "~''." hl\H·h upnu th<' •OIII'CC f:·om which tlu· 

\~ >Upply is to h<· tukcn. }'(w vbt:lillin;; L:1 k•· 1~:·1~•·, l<•tll' l~r~ •.lin;; proj t•ct s hn ,-~ 
been consider~· I : one l;y m~:1m nf a t unn~l ft·out :t l"'iut :;uno f.:ct ont f1·om tl•~ 
!bore, on nliu•· 11bout ~. \\' .to pumJ,in~ wor k.>' ou the wc•t side of ~li l waukct• 

• Rlnr just below the dam. onJ th,•nce J,y :1 furcc main to the Si:uh \\'aru Rc5cr­
•oir ; onelly m~anR of n tlexi tJl<: Cft.~t iron inlet J' ipe fr om :1 point 700 f~ct out in 

/ tbe Lnke to pumpittf!' wwk~ nl.out 100 ytlt·tls nm·th of' the line l>l'Opo~ccl fur tho 

·1nnel, thence by 11 llwcc main to I he Silt!. Wnt,J He. m·,·vit·: thi' will he call~:•! 

f 

No. 1 Lal~e Slrort Projtcl : om~ by mc:ll·,.~ uf ~ fkdiJlc cast inm iuiN t·ip(' f•·o•u 

• point about ':'00 feet out in the L~ke. to J•'""l'in;:; \\'OJ·k~ <•n the· ~hot·c OJl J)(•"it<' 

the propo8ed Fi 1·~t \\'nrtl HcsCI'' ''•ir. ~n·l thence by a t'orct: ru niu to the 8ixtl• 

'fard Ruer,-oir: thi~ will be c:~llc•l .\'o. !! f. al.·e Sf,tJrt i 'ro,itcl ; nrHI ont c(ID>· 

~ llleneing ~hou t 500 feel nodh c.f' the In s~ ntcn ti uncol, nn<l connecting with tit<· 
J, l'in!t Ward Resen-oi•·; thi~ will llt' <~1llNI .\'o. 3 J,al:e Shr.re Projtci. Tl> b '' 

I ~ana will be more minutely tlcocribcu iu the ot·tler in which th•'Y hnvu IJcen tllCII­
• ll(lt~d . l ,;t, T he tunnel plan. Tl>io wn~ ~uggcsted in cono<:•tUcn•:e of the 3U<'· 

I ·~of the (;),icago L!ikc Tunud, and the appa t'cnlly oimilur IH.I vnntugc5 for con-

~ ncting such a work in )Iii waukee. It is proposed to mnkc it 6250 feet long. 
~in all other re~pcct~ ~ub~tnntinlly tl>l' RAmc n~ thr>t wc,rk wl.ich is 10.5(;7 feet 

'ii; 

,. 
,~ee tlrawiug~ I t•nd::! for furtb cr purlieu l:.r~. 
'r*· ._ 
!~e ad•antuge~ of the tunnel o<tr )'lllns for tukiug tbt...,.'lll t:r ncar the shore . 

• ~d be much greater f'rccJom from turbid wutcr cuuscd by ca~tc rly wind!, t~nd 

~\~aaequcntly more frcc,uent neccs~iiy of cleansing the r cscr"oir and flushing 

U.~ pipes. If the expericn•:c of Cl, icugo may be tnkou us n guitlc, tb~re would 

~)iqcb less trouble'with ict>, 11nd far le:.s 11nnoyance from s rnall fish . Whether 

lii.~J't -would b~ much l c~-. tr<mblc from offcn~h·t: river '~<ntor durin§l or ju,.-t nft~r 
;,;-

..,;· 

., 
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hc11ry ft·cshets i~ l>y no tncnne ccl'tuin, for at such times the riv11r mn.y eethl its 

water two or three miles out into tho lake, thoro to be driven in whatever dircc. 
tion the prevailing winds run.y take i t. 

The cost of the Chiengo J,nke 1'unncl wns S.J5i,8.t.J, inchHling nn acknowlctlgcu 

profit to the contractors of ut leas t 850,000, ns well n.~ nil cxh·as, prcli minnr.r 

aur\·cys and other expenses, superintendencE.', contingE.'neies nnd c;cry other 

items of expense paid by the city, through the Board of Public Works, from th~ 

first inception of t he tunnel, till nf\cr tho introt.luction of \Vn\cr into it. Sup. 

posing the ground nt :'tlilwaukcc to be cqunlly fln-ornblc to the construction or 
such a work, nml est imnting it>~ co5t in pt·oportion to its length. then one for ~·our 

city \\'Ould cost. ~271,000-sn~· ~:280,000. It is true thi~ moue of c~timnting docs 

uot. nllow !1nitc enough for tho crib ami ~h nft wo1·k , hut tho error on this nccount 

could not cxccetl S l O,OOO, which conltl be lnorc thnn mntlc up hy Ink ing nd,·tu• ­
tagc of the experience g:tincd nt Chicago. 

l s it cert:lin tltnt the ground at :lfilwnukco is~~ fln·oraiJic a~ it wll• :it Ch icrtgo. 

for th o con~truction ot' such u work 1 'I' hi~ r1uestion ct•n onl.v bo decided by 
naakiug cxtcnsi\'C bo•·ings nt a <'O·t or :<c,·r•·al tuou~flll(l tlollnr:::. nml as no nr· 
propriation for ,uch nn CXJll!lHiitnre h:ls IJCCn made, thP.'·, of COUI"'C. hnvc been 

omitted. l'hcy could be umtlc nt any t inw l•c•·cafter, ~hould the con1miitec Ill'''" 

furtbw con8iucmtion t.lccm the tunnel plnn lhc mMt llCii ralJic. 

It i~ prorosct! to make the uppet· pnrt ()f the lan•l shaft of the tunnel,~~ gate 

chamber containing three compartmen t..;, one to :1o.lmit wntet· from tho lake, nn.l 

two furni>h ed with gates tu conh'Ul tl,e flow of water to the p umping wells. Th~ 

lanu ~hn!tto be locnteLI c;~~t o{' the cn.nal, and th t) pun•t,ing wel l ~ on tho "' ''~to r 
the canal, just west of the Humboldt Avctlll •J. 1'hc ~ho1-t tunnel~ from the :;:~tc 
cbnmbcr to the pumping, to be circular, .q feet in dil\mcter anti comtructcd in 

ot.hcr r espects like the main tunucl. Th(• pumping Wt!lls to h~ ci ,·cnlnr , 3:.! feel 

in diameter each , and 261· feet tlccp hclow the lc,·cJ of !he C<lllal , or twcl\'c feet 

below low water of the ln.kc. 'l'hcse l'\'ell:l to be lbl'mct.l by bnildin:; thcit· curb$ 

first on the snrfo1 ce or the ground and then sinking them by c:.-ccn,·nting the 

earth from within them. l"hi~ Jli'OCC~s seem ,judicious on account ot' the troul,h:· 

~omo nnturc of tho soil above the clny, which i~ nut reached in thnt ,·icini•y. 

till you get nl>out I !! feet llclow the sm·fncc. The l)otltlm of thC>C well~ to h~ 

formed by bca,·y oak timbc1·:o~ nnJ )Jianking, eOIH:rctc nnd brick mMon•·y, rest in;; 

11n cnch other . On these bottomg thus prt:prlro•l the l'oun,!ntions lor the i '"m l ··~ 

11nd engines nrc to be plnced, In the fir~t constt·uction or the wol'l.:'! it wQuld u••t 

be neces~o.ry to ~ink more t!Jnn one of the~o well•. lly mnking it r\ little ,,-~I in 

form nnd plncing n tlivi~ion wnll nero:<>~ it in conn~c;tion with tlti: foundat ion vr 
the engine, it coul•l IJo ninuo· to nnsw n•· tho r•u•·p.,.~,~ of twu '1\'1'11", .~o thnt ()" '' 

compartment might IJc in u~e, while the uthc•· w:1s cu•I' 'Y lot· th!' Jllll'pt>~ c or r~· 

pniring the pumps or clcnu~iug the well. ( ticc ,ft·nwing "Xo. 3.) The: p•·ol,ui ·l~ 

coet of the gate chnmbcr, one Jlumping W1lll unLI tLc connecting tunnel, j n1lgin~ 

from the co&t of' simi l:w work at Chicngo would uc 8 ·10,000, inclu· ling th•: Ynr;: .. l' 
eontingcncies which ir i~ ~o di fli cnlt to r~t i111at!'. h~fv•·•· co1umcncin~ w•·•·k~ <•f rJ ,i· 

kin•l. 

I 
I 
f 

tl 
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The Engine House and grounds !Jnvo been considered carcfull~-, o.nd plan~ 
prepared. (Sec Drawings 3 and 4.) Tho grcnt variety of plans that might be 
presente•l for such n purpose by judicious and wc11 instrnctccl persons, would 
mike it prcsnmptious to sny thnt those la id before you arc the best that could be 

amngcd. The most thnt bas been aimed at wns to show how n building could 
be erected, sufficient for present purposes, nt the some time admitting of nddi· 

tiona or cnlnrg~m.('n!s to meet future wnnts , nnd ~et ~nch M would loe>k '~ell in 

both co.ses. 
By exo.mioiug the drawing it will be seen that 11 building i~ proposed with u 

rentre n-nd two wings fronting on the river. The centre to be !J2 by 64 feet , nnd 

esch wing 64 by 45 feet. The centre to be two nnd n hnlf stories high, and the 
wings one nnd 11 hnli each. The foundations to bo of rough st.onl' mnsom-y, t hE: 

wall8 to be of brick nod the roof to be mostly of wood, the chimney to be 110 

reet hjgh above the main floor of the centre building, eight sided, 13 feet across 

at the base nnd tapering to 8 feet ncar the top and to be built of brick. In tile 
drst construction of the workg only the centre buihling would be necessary, the 

western half of which could be use•l for the boilct· room, repail· shop and oflice.~ ­

ln order to provide storage room for coal , sheds ·would hnve to be built ne~r the 

engine house. F or this purpose it is proposed to grade the steep ground nt encL 

end nnd back of the engine house, and to huild retaining walls nml slips ~' 
ehown on the drawings. 

The estimated cost of the Engine House 11nd grounds complete, accord ing to 

this plan is 860,000-but nt first it is believed that work to the nluc of S25,000 
might be omitted, leaving nn expenditure of only $35,000. :\ still further re-

- _duetion in the first outlny might be made by substituting wood for hrick. Though 

objectionable in some respects, especially on account of firr.s, it would ho.vc tbc 
advantage of giving n sufficiently long time to determine by actunl cxperiencP 

llh#t the future wants of th e city willrequit·c in the w~y of JlCrmnnent buildinga 

t _ '~~n cnn be done at present. IlesiJcs, eight or ten yc:u-s hence, the city nu­

i _ thorities might feel much more able to er ect n structure in which all classes would 
t!elight, it being well known that tile Pumping Works of 11 lnrge city nre one of 
~c~ief nttrnctions, not only to its own inhabitants, but to stranger~- There! i; .., 

~~rcely nn engine l:ou-<e ~>f this kind in the country, more than I~>O or three 
·, ~old, th<· own1· rs nf wh ich do not desire it w3s c-itht-r ln rf!cr, or more con­
.: :rwent or more ntu·;~cti,-c in appearance. 

· ' .. , ~xt in order comes the question of Pumping Enginu. ~Iuch c:tnminlltion 

lleen given to !hie 8Ubject, yet much uncertainty remnins . Fortunately th i.~ 
tainty, 50 far ns the int()rc~t of large citic~ arc nctunlly concerned, i~ of no 

~~-pru.ctical importance:, notwithFfnnrling ~o rnuch has hcc11 snitl and wriltcn 

~~ve the contrary. 

'_-y-S_eTeral important poir'lt~ rnu ~t be kept in 'l"iew when an ntlcmpt is made to de­

~~ ~pon the relative merits of different kind!'l of. pumping engines1 such as fir~t 
,CCiit ;qunntity of fuel required to perform n given amount of work, cost of main-

~e, (lndurling snl nr~es. r~pnir~, oi l, 'mste, &c.;) durnbil ity and liniJi li ty to 

-·~~ 2 .. 
+ '"'; 
~~,. 
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5crious nccidcnt~. .\ ~impl~ glance nt the~c points will •how bow utterly iru. 

possible it is to decide upon the r elntiTe mcrite of different kinds of pumpins 

engines by trir~ls of only 11 dny or two in duration, oven if those trinla were nlwnys 

conducted by tho nble~t n,ml fnire~t person~ to be found. Only yenrs of s uch 

:~ctunl use ns is rer1uircd in the supply of citic~, cnn ~cttlc beyond 11 cloubt ~ome 
of theMe que.•! ion~. Economy of fuel nlone. though very irupQrLnnt, is not the 

only item to be tnken into considerntion. 1'hc condition of the engines M In 

deterioration must be t~ken into neconnt. A few ycnrs since, it wns the \"Cry 

gcnernl belief, t l.nt Cornish F.ngincs were decidedly the bcsL not only for dr:~in. 

iug deep min0~, but for supplying ci ti es wi th water. This belief is not ~o 

prcvnlcnt ns it 1rn~. either in this country or Great llritnin. Now it is known 

that cqunlly ~ntisf:\etory rcsnlts hnl'c been obt:1incd by other form~ of engine~. 

For the prc~cnt purposes of this report it will be considered Rufficient to in­

clude nn nmount known to be enough to secure the erection of hn pumping 

engines with all their appendages complete, cnpnblc, cnch, of supplying the city 

with 7,500.000 gallons dnily, or, not. less thun li(l gallon~ to each inhubitnnt, un­

til the population becomes 150,000. For this pm·posc 5125,000 is known to be 

sufficient, whethl'r n c1·ank nnd fly tdtccl. or n WortJtington engine he :ulopteol. 
lf it should he thought best to adopt n Cornish ncnm };ngine, about M per cent. 

more should be ndrled. There will be time enough to tlccide fully upon th~ f,rm 

of engine after the gcncrnl plnn of the works slu11l Jtn,·c been adopted. 

To nttempt n de3cript ion of the different form~ of engines above mentioned, 

would uselessly cncumhcr this report , nnd it will be considered ~ulficicnt to say 

tbnt Co•·ni~h ~ngincs ha YC been ndoptetl in Lousi,·illc , J crscy City nod Cle1·clnnd. 

Ct·nnk nntl, fly wheel engines in l3rooklyn, Chicago and St. Loui~, nnd Wo11h· 

ington engine~ in Cnmbridgc, Cho.rlc~ton and Ncwnrk, while nil t.hcse will be 

found soor. in I'hiln!l~lphia, that city hnving r ecently contracted fllr :-. "'orthington 
engine. 

It is proposed to connect the pumping works with tho rc~er~oit• by o. two feet 

cnst iron main, nt nn estimated cost of SOOO, or , for 1<100 lineal feet 812,600, 
supposing the 33,7.)(),000 gnllon t'C!Crvoir to be arloptcd , or, for 1200 lineal feet , 

in cnse the 3,000,000 gnllon one should be adopted, 810,800. In either cMc it is 

proposed to avoid going ncross properly that t)QC~ not hclung to the city or th~ 
R. R.Co. 

In connection with tho tunnel nn<l other plnns thnt fix the reserroir in thr 
Sixth Ward, i t is ln·opo~ed to lay d olln the following lnrgc 'mnins to supply the 

gcnernl distribu tion throughout the city, ~iz : 11.260 linen! feet of U inch pip<' 

from rc!e!'Toit· via North Hubb:~rd, Lloyt! nne! F ourth streets to Spring Rlrect, 
26,030 lineal feet of 16 inch p ipe on Fourth :~ll·cct. , south of Spriuf( to nenr the 

Menomonee River, thence vir~ Union Lake ncross the !liver; l\lnin nnd DivisiCJll 

streets, nnd ncross tho River to the Reservoir ; anti between Main nnd F orest , on 

Wisconsin nnd Spring streets crossing the River. 
10,200 linen! feet of 12 iucb pipe on Wi!cons in ~h·ect, between Mnrshnll nnd 

~Ini n ; on Ylict , between Fourth nnd Eleventh ; on Spring, bct,..~~n F our1h nncl 
J::le,·enth, n11tl on Walker , between Grecubu~u nud J one• 

I J ~~ 
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9,880 linen! frcL of 8 inch pipe on )Jnt•shn.ll ~troct he twcon Divi ~i on an<l \Vi11· 
C'MI'iu ; on Mniu between Oidsion nn d Rb·cr ; on Bu!l'nlo between Ma.i n nnd 

Jack!on, nnd on Elc~entb, between Wnluut nod Spring. 

ljoN cn•·cfnl f uture cxnminntions mny ~how desir:1l..!c clonngcs iu thi~ 

arrAngemcut of large mnins, but fo•· lll'Cscnt purpo~cs t his project i.~ deemed 

1d icient. Jt will be ~ccn th~t it prol'idcs for n complete circuit from the rcser­

.oir through the \'I'C~t. south ami cnst J><>rtion of tLc city bnck to thl' •:escr1·oir , 
also for n connection on Wi~con~in nn1l Spriug streets, between lh e east ond wc~t 

1We mnins, which woullll>o of grc:~t imp01·tnncc in ca~c nny portion of the m:~in 
rirtuit should be intN·npt(' I hy n<'ciJcnt< 01· other t:111•c~ . 

It is propose•! to m:'lkc tl•e liYCI' c•·o~<i n:l:~ Ly m<':lll.> of II'I'Oil)!'ht in•u ~.'J•I•ou 

pi~s l et tlow n intv hc• l$ pt·t• p:H·d fvr them IJy tll'C\Iging . 

The following i~ :tn c~tin• 1te or th·· ,.,.,,h,ll>h• co~t of the ~.v· ~··m or ltu·gc tli-;. 

tributing muin~, 1 iz · 

11 ,'.!60 linea l f'o·l·l. ·! ·l ito,·lo l'i l't' l.oid at .;7!1.(>11 

-~6,030 1 I) .> .. )1) 

10.'!90 

!'.83•' 

;;_;)\) 

-~-~·) 

.\llow:o u ~c ,.,,.. "" ''" o:o•r .. r J:.!IJU li n . l'.: d ot' ~yph •>II J>i t•e 

1\I:J<>I'C l't:).!U ! ,u· C<J~t of ~-1 in.1•ipc . iududing •ll·ctlging 
•ntl all oillf•t· <'Xpt·n~•·•. :<t ~ l i.fiiJ 

1'wo 21 inch ~lop c•>ck•. 

Ten 16 inch'''"!> ct~ck•. 

Fou1· l:l inch :stup cock,, 

••out· 8 iudo stov cuek •. 
Eight G in,·lo Llu!r (Iff.. 

i-; l u l. :I.JU flO 

1-l3.1 ti.) 00 

:!6.tJ I5 011 

·!:1.; I·! 00 

·!II,~UI) \,\1 

(iiJO Ou 
-~ , ()()0 0(1 

' •O<J Oil 
:1·!0 ()(J 

:oo ou 

The :u·rn 1 1~• JH••ul ,,r ... umllcr U i~triiJutiu;.r l'ittC:'". iudndin~ aiJ ch(J:O:l' .,( U uu•l 4 

iueb diumclCI' 1\ lllll<.l be c~~c11l ially lloc " 'nw, wlo:olt•I'CJ• ~c r1e o·:d pla n l•f hll li)'olyi n:.; 
lh city mi;:ht be adoptt:tl. 'l'hc 'luauti ty ul' t h~~c pipes to he laid down will 

dt~nd "1>011 tlu· l'i,.w< of th .. st iu 1111llovr·ity nt the tiluc with •·•·;::u·t! If) the esti-
~ ~ted nmouut vt' actual t·t·\·cnuc , ,,. l•uiJlic ht•nPiit that \\'lllrltl jn::tify tl•c ucccl'­

f :..~p- outluy. withHul tlltt•JII(Jiiag t~) olo•siguat <: >!lt 'I;Ct ~ (ot• l of'~l i ti o;s in whicl1 such 

Jll~! should he la id. it will he c"n~idcrcu su llicirnt lio t· !••·~~c ut Jllt rpu.;cs, to us­
~e that L•·f•·•·c: the wc••·k>~ c:m he COIIl l•lctctl , uot lc~s tlonu ~0 mile~ " ill be 
~ntled. (':oil ill)( uuc half tJ iuch nntl the othct· I iuch, aut! allowing $1.60 a ... . 
~~ing li:11it a< '"' :I I'C1'11<:1l.l cu•l of ))oth s i z•;~, tl. i.i 1':\ tc will l,c fuund JSu llic:icnt 
~b6 to l' llica::f" cxp<·t· io·ncc to c,,,·c•· all cxpcu~cs vf luyiul:(, •·~!JHt r,; of 

_!lfteta, MlOl)-cvck<, fit·c hy·h·auis, supc riuiCH<lciiCC :uul coutingcncic~, ut present 
.-~for lal,,,r :llod. ut~ t <' l'i:tl<. Fifty 1uil~· ur ·~til.tJtlll l i twal fc~t wonl\l th~u c:o.~ i 

' .f!Z2,.400. r ~-
t 
•• 

.. {J 
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The following rcC:t)'itul:\tion of tbc cos~ of the tlilft:rcnt itcru~, going to make 
up the total of the tunnel project, is based on thl' adoption fot· purpo~es of com. 
pnrisiou , of 10,000,000 gallon rescrvoit· : 

Tunnel, ct·ib ami shaft~, 

Conte chnmber, pumping wells ond eonncctiuu~ , 

Engine house nnd gt·ouml~, -
Pumping engines, 
Force main, 
rtescr,·oir, (lo,ooo,uoo gnllon~, ) -
Large di~tributing mnin~. 
C.~nl'rftl •listribut ion, 

~:.!.:11),000 00 
10,ono ou 
1)0,000 00 

1 ~5,000 00 

J::!.OOU 00 
8'Ui l0 O<J 

3~8,·1 3:.! 00 
-~·~·! ,400 00 

s 1,350,3·12 00 
The nex t pt-oject in ot•<lee b. 1\"Q. I f .lt!:t Short. vccupyiug ncnrly the ~amt• 

!;ronn•l a !< the tunnel pt·ojcd. bott takiu;; the water ft·vm n p<•int. uun•h ncnrcr tl• e 
<hlll'C. 

'l'n :ti'•Ji•l tl•e unccl'fa iuti 1•s and t · i sk~ uf" tuuH<·I, in tb.: prc~cut lnt: k of af>,,,. 
lmc kn•nvlccl:! with r rg:u·d to the natua·c ••I' the grounJ. it is I'I'I>J•>:Se• l to take 
the watct· frotn a point ntumt 7UO feet fl·nut tltc >horc. Thct·c arc tlu·cc gcncrnl 
lltOtle:s of nccontplishiug this; oue by mean:.; of a lm-in, Cletcn•liug n short dis­
L.1nce along tltc shore ami 111tl in to the l ,ak~ , to protect the inlet eull·ance ft·o11t 
being ~mltlcnly choked up with <h·itling sn ntl ntul gt·nvel ; o11c by mean~ of a 
co,·et·ed nml protecte•l O']uctluct, rigid in structurr. eith~t· of wood, mnsoury or 
iron ; nnd one by means of t\. flexible iron pipe, laid in o. dredged trench, deep 
enough to bo out of danger. The fir~t of these mollc~, ntlopting n brcak-wnter of 
piles, fillet! in with stones, would be the chcnpe~t , but much the most cxpcnsil't 
to mnint:lin, not only on account of the pet·isbable n11turc of tbu pile work, but 
on account of the tendency of the basin to fill up gr:tduully with $and. If solid 
masonry should be 11dopted instead of pile-work, thi~ would be very cxpcnsi vt• 
n.r1<l would not prevent the bnsin from filling up with Mttd entirely, tltoup;h prob­
ably would to some extent. 

The second ntotlc is very difficult to cuustruct iu "3ntisfactory uutuucr , aud 
liable so to change tho shore ultimaLcly, unless laid (ptitc deep, ns to ~nuse the 
inlet entrance to fill with Mml. 

The third modo, though qnite expcusirc ut lir~L wou ld be free fr .. m th e' ohjcc· 
Lions og~:~inst the other two. It consists of n cnst iron pipe with Oe1ible j oints. 
In p1·incipnl for such pnrpo~es, this is no new thing, hn,·ing been adopted by tlu· 
great. Watt for crossing the Clyde nt Glnsgo1v. Yarious mo•l ific~ti on~ of it ban 

l1ccn used nt difrcrcut tirnrs nnd i11 difi'crcnt countric~ Mince. For tile purpobt.'' 
of this r eport it is propo~cd to >!dopt the patent of Mr . . John Wnrd, of Jer~c.r 
City, who la~s recently been very successful iu putting tlown ~udt )'ipt·~ nn•l wltu 

estimo.tcs t he cost nt nbout St.OO )JCr inch in diamctct· for ~ach t'tltttt i u~ fo<Jt .. r 
pipe, but \'flJO or course would r equire :1. Cllrcful ~un·<·y of t!JC shot·c and Lottow 
of the lnke, with the ncc~!Snry soumlings Lfr fo•·•, m~k i rtf( :1 pt·•·r·u~ i tiou to •lo lit<· 



13 
..,rt. A length of 7;)0 fcc~ or 36 inch pipe, would bo ample for a sufficient 

qttanHty of wnter for many years to como, nnd go far enough out to o•roid all 
probable troubles from floating ice , nnd would be much less likely, to hnrhot· 
Jll!&ll fish, th:m a basin would. The estimated cost of this would be S2S,800. 

tho pumping wells am\ their connections with the inlet pipe, need not be ~o 

- deep by severn! feet ns those for the tunnel project, but ns the difficulties thnt 

11ay be enoountered from boulders , and a gr<'nt inllu:t of w:1ter cunnot be esli­

llltod with ccrtainity, an :tll01r&nce of $25,000 will be made for these item.<:. l ! 

b hoped thnt nt lonst a r1unrter of this '"ouhl not be needed. 
·For tho Engine House, the plnn suggested for the Tunnel pn>jcct would be 

sufficient for this. The e~timutetl cost will tb<'reforc be the smue with the :H.I­
Jilion Of $5,000 for 1\ Stronger protecting WI\ II a gainst the W:\\'CS of the T.nke. 

The pumping engines will oo considc1·ed the s:~mc for this :1s for the tunnel 
project, although theorcticully, they should be a l ittle more exp<'n~i,·e to meet the 

~der strnin1·equircd to pump through a longer force mni u . 

ThN'C shouhllJe.on top of the hill, ju.;t nbove t11c pumpins:; work~, a coul JUr•L 

tho land for which will be estimated at ~51000, fencing nml s heds ~:~ay S3,000, a 

roal chute f•·om tht- top of the hill io the boiln room, £ny S I ,500, ami tl st:J.irwuy 

ror "i~itOI'!: ns well a~ the wo•·kroen.li:l)' 81,000. U would be ~nfc nnd e~pcdicnt 
to bnve n st11 nd pi, con top of the hill, connectcll wi th the force main : but thi" 

need not be over 1;0 feet higlt, nnd might be constructed without an enclosing­
tower, yet, with sufficient ol'llnmcnt not to nppcnr uns ight\,1·. :\t nn c~pcnse not 

m eeding 8:i,OOO. 
The force mnin between the vumping work,; and the I'C$Cl'\'O,ir, wvuld be 4,800 

ltet long, it is proposcrl to make it 2 feet in din meter, cro~sing the river nnd 
eual jnst below the dnm, by wrought iron syphon5 of' the snmc diamctcr-4,800 

• It~,. at 5900, would cos t ~~3 ,200. Tho extra fllr the ~yphon , would be 
f~,000, and o~ the pipes mu~t go through pl'ivnto propc1·ty part of the d istance, 

"ao~ct.bin)! ~l• onl•l be nllowc•l for 1:1nd tlllmnge~, say $5,000, making in n II 85'!1 

l!OO.· 
•• 'ltesenoir aurl di~tributiu!( pipe,; wuuld he tho Sttlllf !o) J' this a,; tor· the Tnnnel 

project. 
' A·reeapi luln tion then of :o\ u. I Lake Slt111'e Project would ~t:ond thu~, ,.;. : 

'(,;., Inlet fl exil;lc pipe 

·~Pumping well and collnc~:tion wilL inlet J•ipc -
~.Engine house and ground~, includiug shore prot~:cti••u 
A::.-~umpingll engines, 

?,~Coal ynrd, chute anti step•. 
~Stand piJoC1 

"t=iForce wnin , . .,.. 
<j;-::Re!ervoir, ( 10,000,000 gr•ll•m, ) 
~ .. Largo di~tri buting pipe• , -

~~~Generul tli!t r·ibtitiou, 
~~ltf , .. 

"•·'l~ 

~28,800 

25;ooo 
60,000 

, 25,000 

I 1,000 

n,ooo 
52,200 

H2,510 

:1:.!8,43:! 
4'!2,•10() 

., 
~· 

.n 
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.Yo. 2 Lake S ll '>rt Project tukcs tho water ft·om n. poiut, tho same dis tance from 
the shore ns No. 11 but nearly n mile further from the mouth of the river, or, on 
the line of North Street extended to the lnke. .\ similnr inlet pipe, engino 

house, pumping engines, resen oil· nud distribution beiug p1·oposcd , the only 
difference being in the fo1·ce mnin, which would be 714[>0 feet in length, pusing 

southward nlong F ifth A ,-cnuc, thence along the stl·cct lending to the south end 
of Hnn-ison St., nnd thence nlong the line of North St. to the r csen-oir , cro!siog 

the ri\·cr with n ~Jphon 40C feet long. The totnl c~timntcd cost of this forcr 
main is 571,050. 

A littl e O\'Cr 800 feet ul' it>< length, nnd uvwar .. ls of Si ,OOO of cust eouhl be 

'll\'(~d , if the r i)!'hts of wny could be >CCIIJ'eci n long the line of North St. extended 

c:ast~·ard lt would bo be tter to pay that Huu thnn not to :limi ni~h the length or 
the force mnin ns much ns possible . 

1'bc items of es:imnjctl cost of ?\o . .:! Lake ::i ltorc jJJ'()ject , wvul•t then , tum! 
thuo, Yiz : 

lnl~t flcxii.Jlc pijJt, 

Pumping wells ami couucctiou. 

f:ngiue bouse nnd ;;round~ . 

l' ~amping eng ine, 

Coal yard ,& ~: .. 
:)tantl pipe, 
f orce main. 
l:eservoi ,. , 

targc mnin,; . 

t: •·nernl di~h·i lmtiuu. 

:';2tl,l:HJU 

:.!j,OOO 

tiO,OOU 
1:!5,000 

11.000 

5,000 

;1 ,05(1 

!-$:.!,510 

:J:!8 ,43:l 

.f:.!~,400 

~ 1 , 1 09, !9:! 

.'io. :J La!"~ St.ore Ptt>j<el 1:1kcs the wal.:o· alxlut j l l(l lnt further (nl lll th• 

mouth or the· r iYct• tl1an No.!!. 

The inlet pipe, pumping well~ , engine hon~c, pliiii JJiu;c cu;;iut •, cua l y:tr<.l , ,l;c. 
would be the s:une a s on No. :!. 'floere 1\'0uhl be no uecd or a ~t:t nd pifH:, a rotl 
the force mflin would be bu_t. 1000 f<a•t Ion;:, ~ J<.:ct iu olialll~tcr uuol costing at 

!39.00 pel' fu<tt, 89,000. '!'he ro·~Cl'\'()io· t<t be un tloc ~o 1 awo·c "'' ucu by tloc ci ty in 

the Fir~t Ward, and cous i<ICJ·cd ns ~1'1 :t !'nrt foa· thi~ )Jlll').lo"l~. Po1· tl1 ~ put'fJv.•c 

"f comp~ring the llitl'ct·t•nt projects , a t·t·~crvCJir cont:oinin:; l tt,tl{)ll,OOO gallon• 

with top water le,·el 150 feet nho\'c the Lake lws UN'II raJ,,),tl·J. Its e~timfttcd 
cost ns ~tntal IJcfore i~ S:.!GS ,S98. OHI', :!5 to -10 feet lvwcr coulol l,e con~tr-uct cd 
J'or oue-thir•l thiq :\mount, bnt tl<t! "aving of l'U.• t conlol uot compcn~nte fur th• 
l<tss or hcnd in the Liglol·a· )J:l J'tH uf the city ; in f:t ct :1 lnr)l;u part or the noJ·th· 
,,·e~tct·n ~C('t i on would IJc with"ut nuy SUf!l•ly mnst of the tin11•. Fo1· tltnt pa1·t ,,r 
the city a I'CS!:I'\'Oit· 1\ idt 11 tup Wlltl'a·l~n·l of J ,jQ feet 1\lJOn• ll•l' L:tl;c

1 
Wllllh.l uot 

'"! one inch til ltii:(h . 

From the re3et·voi•·, it is Jll'llposc tl tu luy :t t wu feet auaiu aluug ~ecunJ Avcnnt', 
l'ro~pcct, Di\'i1iuu , Chr~t nu t :uaol Fourt l• Sis.. tn Spt·it~ g St .. :• •li .t•w<'<· nf J.J,il.:•" 
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(ttt-16 inch pipes l'l·om the Jli fi~icm ~1., along ) lain .routhw:ll"d to lhc rifCI', 

• ~enee along J,aJ.:c St. to J;nion, thence uorthrrnl"(l ncro~ s tho ~Icnomonco nnd 
.tong Fourth St. to Spring St .. , nlso n ,j~tc~n inch pirc sonthwnrd f1·om Lnlco 

81. along Greenbush St. to llnilro:\11 St. ; nl~o on Fourth, from Chestnut to Wnl­
t al, m11king in n\1 Hl ,120 feet of 16 inch pipc-12 inch pipe on Mnr~hnll St. , 

~ n-ona Difision to I. yon; on Wiscon•in St-.. i1·om )ftlin to )!:l r~hn\1; on \"lict St., 
ft'OII\ Fourtbj t() Eleventh ; on Spl'ing St., f•·nnt F o11rth to J.:I cnnth, nnd on 

fa\kcr St. , from Orccnbu~h to Jones, mnkiu~ in nll 11 ,610 fc>ct of 12 inch pipe; 

aad 8 inch pipe on )!ft.in St. , frt)Dt Dh·i• ion tn RiYcr; on i\ln r~hnll , from Wis­

toQ!ln to Di,·i~ion: on lluffalo, from )lnin to .lnck•on :mcl on Ele,·cnth , from Wnl­

ul to Spring, mnking nil 9,880 fr~l of S in~h t•ipc. The c~timnl ('tl co~t of the~l' 

larg~ mnins woul<l he 

14,850-2,1 inch pipe :n ~o.ou 

19,1:20- 1G ·· ·· .. 5.r>O 
11,610-1~ .. .. :.1.~0 

H,880- 8 ·' " " !!.<10 
l~dra nllownncc for !JOO lineal f~ct in :l ~.rrhon~ at 17.00-

Stop cock~ n n•l hlow 11!1'~, 

~133,651) 

105,160 
40,G3:J 

~3,712 

15,800 
4 ,000 

~322,.Jr)7 

'!'be general tli>ll'ibution wou hl Joe the ~a me by tl oi; prr,jcct ~s by the ollll'I'S. 
Tb&estimntcd rost nf the difft•r·ont items nf;'io. :J T.~kc Shor(' ]•,·ojcct W\Jnl •l th l' n 

eland thus, Yiz : 

Inlet ftexib].() pipl', 

Pnmping "'ells nnd connecti""'· 
· F.ngine i1ousc nnd gr11un•l ~. 

: Pumping engine, 

Co11l ynrd , &c .. 

Force m3in. -

--::~ Reeen'oir 1 

~:;:),nrge mnin~, 
\":"' Gencrnl rli~tl'ihutinn. 

., 

!>28,800 
2j,000 

60,000 
125,000 

11 ,000 

9,000 
268,39:) 

32:2,457 

422,400 

~1,272,050 

• :•'1he next proj ect in rmlcr is that of taking the ~upply frtllll the l\I il" ·nukec 

RIYer, &nd pumping it up by wntcr powe1· from the cnlllll just \\'Cs t of Hmuboldt. 

~ ~l.!nue. This ""ill be called the River l';oftcl. No. dctnilcd plnns or esti­

Wa bnTe been prcpnred of the buildingll nml mnchinuy neees~nry for this .. ~. ,PCl,!PO'e, but such information !Ins been obtnincd by correspondence nnd othN·-

~-- .,J+IS' it is believed, v;i \1 be ~ ufficicnt for purposes of compariRon. 

•;.WaiTing ror the present the quc,lion of compnrnti'I'C purily of the RiYer "·ntcr , 

It~ tery important to be a ssured thnt there will be nt nil times, not only n suffi-

i 
,cle~l quantity for the present, nnd probable future wnnts of the city, but en ough 

· ' .~~~sto rniMl' tl1nt C)llnntit~· I n lhn rer1ni~it c h eight fm· rl i~t rihulion-D>· . T,np­
.:i;}i:,,;,. 
--:-~ .. 
·..;~ 

.. '#( ., .... 
l' 
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ham inform~ m~, thnt iu tho fall of 1867, the qunntity of l'l"alc1· pn~~ius th rough 
the ciUlal, 1fas only equivalent to 100 bor~e po,rer. Xo~r if pro,·i~ i ons is tn he 
made for a population of 150.000 with 50 gnllons <lnily tn cnch, the thro.-cticnl 

• · . · , b' l II'- i,Wl,OOOX8X II>O l Sn horse power to rniSC thiS quantity 150 >l'et 1£ 11 WOU < uC z-:ixoo~-= "·I. 

nut to this ~hould be lidded at le:~St one-fourth, to nllow for friction of macbiner,r 
and pipes, and effect of br~ckwnter making 236. 3. Thr probability i~, thnt !!50 

horse power would be a. moderate estimate. It is therefore eddent., thnt nt time•. 
from tho very comolcncement of the 1\'0rk ~ ste:tm engine woulrl hnYc to be in 
l'l'atliness to meet n ! tntc of low wntcr -n-hich hM nlre:~dy occnrrctl nnd whir h. 
owing to the coMtnnt improvement in thr tlrnln n~~:~ nn1l rnlti,·n tinn ,f thr 
roun!J·~·, is DlOl.'e likely to occur her~nftct·. 

Suppo•ing bowri'CI" there should IJe no scriou~ nl,jccti(ln to the ron>'lrnrti•m 
nod occnsionnllt~c of 11 stcnm engine, it is desirnblc to kno1r wh:tt might be .~!II'C•I 
in the fit·~t co~t of the works by this plnn; nnd -n-hnt in the nnnualmnintcnnncc. 
Xothing could be snid in the first cost in the Force ~bin, Rcscn-oir, t nrge Di-­
tributing :\Inin nnd r.cncrnl Dist.ribution. These items, n~ c~timotocl for the 
three fi1·~t dcscribc!l projects, nmount to !3845,342. To thi ~ shnul•l ho atlrlcd tl"· 
cost of wheel~ nnd putnp.", foundations, flume nnd g:tte~ , hou~c nurl <lnrnngcs tu 
mill owner~ on the can:1l by tnki11g RO much of their water ; nlso the Ausilia l') 
Stenm Engine. They nrc now erecting nt ~ contracted co•t of S56,800 at I'hil­
ndelphin o. turbine nnd pumps with flume and h ead gntcs to cle,·nte 7,948,000 
gallons dnily, 96 feet high or only two-third! the work of rnisiug 7

1
:'100,000 gnl­

lons 150 feet higb . Fifty per cent. :Hided to 56,800 tlollnr.,, would mnkc $85, 
200. The foundntions and building at n mcxlernte e3timntc would cost ~30,0tl0 
more. The auxiliary engine, boiler roODl nnd chimney, nt least s:~o,ooo, nnd, if 
$34,800 be ~udcd for d11mngcs to mill owners, tho totnl of tbesc items woulol 
be $.200,000, which ndded to ~845,:142 wonld mnke th" totnl ~.~timn t e nt' thP. Hi,·c·1· 
project $J,O.J.5,342. 

The n-rcrnge cost of raising 1,000,000 gallons of water, 160 feet l.igh by stcnru, 
judging from the returns of scvet•nl of the large cities of our country, wnJS S IG . 
in 1867-This for 7,500,000 gnllons dnily for 305 dnys, would he 843,800. 'l'hr 

cost of raising 1,000,000 gnlloM 96 feet high nt F'nirmount, is r~ckoncd nt 82.00 
nr for 150 feet, say 53.00. '!'he cost ot' raising 1,000,000 gallons 186 feet high at 
.\Iontrenl nppenrs to be about $3.00 Allowing for difference of currency ami 

price, of labor, tbnt would mnke ,the cost rather more than 83.00 tor 1 :ill 
feet lligh in i\lilwnukce .. 7,500,000 daily for 365 dnys at $3.00 per million, woul• l 
cos~ 88,217. The occnsionnl U!C nnd expense of the stcnm engine 6hould be ml· 

tied lo th is. If one-tenth of the totnl annual cost by stenm, or 8•1,380 be ntl· 
•led, it would not bo extrnYngnnt. 'I' he probnble enving then by the u ~c of wnt<·r 
power with occasionnl u~c of steam, would be 543,800-lcs>~ $ 12,597 or $32,203 
per annum, whcncvt'r it lhould become necc~~ary to pump 7,500,000 ~rall nn~ 
tinily. 

The f<lll <lwing i'ln recnpitulntion of the tliffl'rl'•lt r·r·ojeef• t1111S far <'un•iolt
1
•
1
·ol· 
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~~=========7================7================= 
J>e~i2natiou. IP,.:hmalNl ro.,_tof constn1etion.\&"tlmnt~,1 ro~t p<'r :.nn\lm nf ... t twmpm:.; r,.,oo,ooo,;cn.llonfl. 

w;-T~=:=~---S1 .350,:W2 00 _ _ _ 1 S~3,ROO 00 
r;o. I I.nkc Shore .. . . . .. 1 J ,140,RJZ 00 .J:J.t<OO 00 
No. 2 " ·• t , t50,Hl2 oo 43;soo on 
!{o. 3 " " • • . • • • • I ,272,050 00 J3,R00 OU 
Rirer ................ ... 1 J ,04fl ,342 00 l~.f>97 00 

It will thus be Fccn thnt the Ri,·cr prl'ljcct would be not. only cheaper to con· 
~truct , but much clu~n pcr to maintnin tbnn tl1e others. Would thnt difference 
ju!tiry its adoption in prefl't·cnce to the others ? The answer to this 'JHcstion de. 

1
1
rnds npon IJther~, "·hich it would be folly in yonr cng i nccr· to attempt to flelcr· 

mine. He cnn onl~· st:~te prol)~bilitics as the~· exist in his min<l. 
Would tl11' citi1.ens, he generally ~ntisfi ctl with t.hc Ri,·et· wntcr 1 If they 

11ould be, in its present condition, cnn it be presen·ed in th e future from grentcr 
impurities 1 With r egnt·<l to the fir~t l'lf these questions, intelligent citizens of 
~!ilwaukee nppcnr to differ nmong them~cln:;. . With regnr<l to the sccon<l, if 

the experience of other cities in this 1\nd other countries. be taken as n guide, 
, the anRwer mn;;t be no. Ilaltimore and H:trtfonl ha,·e nbnndoncll their ri rer 

supplies, :wd Phila<lelphin and Cineinnnti htwe gcriously agitated the question 
of seeking pnrcr sources ; the former still considering the subject , nntl the Int . 
ler hn~ing fallen hopelessly bttek upon the Ohio, on account "f the Ycry h~r·l 
water of nny other :wnilnble source. 

If ri,•er wnter ehoulu be introduced nn<l prejull ice to nny considcrnblc extent 

e.ilit ngninst it , the re,•cnue from water r ents would be !seriously nfl'ccted, un· 

less there wn! power to tn:t the propcrt.y hol•lcr~, whether they wnnt ed wntcr or 

aot. It is not enough inn large city, to giYc the people what you feel ~at is lied is 
put·e nnd wholesome wnter. ~Jut it is neces~11ry to 'keep it abo1·e the suspiciou of 

!mpurity, othcrwi~e they refuse to take it, or demaml a supply from new sources, 

tlen nt an enormous cost . 
.... Shonlu these considerations lca<l to n p reference of the Lake plans, which 

· .ebould be chosen 1 The t unnel project is the most e Jtpcnsive anu the mogt un· 

I .
. c"main, with r cJpr•l t•> contingencies. No. I Lnkc Shore is the leas t c1tpensivc, 

- ·but as No. ~ would colt only about 818,000 more, and tnkcs the watPr nearly a 

'!nile fu1ih er from the mouth of the Ri,·cr , it llhould have the preference. 
£ It may be asked here, why take the water from llO ncar the shore, whe11 Chien go .. 

1 ~~~ hnd to nbanclon its shore supply, and Clcvelnnd and J3uffa lo, ar<' seeking to get 
r ~ ot the. C\' il of theirs 1 The difference bet:veen )li.lwnu~ce nnd ChiC:1!;0 in th i~ 

·~-!'IPCct is very great. In the first place, Chtcago Rtvcr IS \"Cry !tagnnnt, com· 
~ ·· P!red with )li\wnukeo Ril·er. 'l'he former sends out i ts filthy necumuhttion~ 

.1' oecasional and large quantities, while th e latter being n con~tanUy running 
~l:ticam never becomes so filthy a~ the former, and ve1-y sel<lom affects the Lake 
~out. 'l'he poipt at which it i!l proposed to tnke the wnler nt )[i\wnukce, is 

. !Jearly thr~~ mill'~ ft·om the mon th of tlt l' Hiv l' r. whilr th<' f' lticnJ!O pumping 
. 3 
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wo•·ks nrc only one-fifth th:tL di~t;tncc from the mouth of the Cl•icngo Jlirc1· ; au,J 

yet, Chic:~go wns supplied from the shore, for nenrly ten yenrg b efore ~criou~ 
complaints li'Cre mnde of the '}Unlity of the wntcr fnrni~hed. The colnphint.• 

at Clevelanu, nrc sn i~l to b e nnly in the wintn, and to be en used JWincipnlly bJ 

the o,l refin eries. At Ruffulo, they tnke their supply f1·om btlo1c the city, nn<t 
nt a poinl ncar, nnd sometimes o1·c•· ll'hich, the di~chnrge of their rircr flo1~. 
Shoulcl the ~upply f•·om the Lake 5horc for ~l ilw:mkec, become na·cctcd by the 

River, n ot ve1·y prnbnblc nt present, the city no doubt, would be in n much better 

po!ition a few years hence, to ;;o 11 mile or so furth er out into the Lrtke, either 

by menns of n tle:dhle pipe or a tunnel, tltnn nt pt·c~cn t. 

The poS!ibility of obtn ining n su pply from some of tho ~<mnll lakes, wc~t or 
the city by gt·nyitntion alone, ns New York , lloston1 Baltimore and Albany r·c. 
ceiYe theirs, hus been alrcntly mentioned. Dr. Lnphnm1 who hn~ furnished ~o 

much vahmble information fin· this r ep ort , ~ lntcs the dist:urce to the ncare~t lnkc 
that would afford a t<uflicicnt '}lt:mtity nt a ~uitable cle,·ation , to be not le5s tbnn 

30 miles by any practicable r·oute. Supposing the quality of the water to be un­

cxceptionnblc, the cost of an nqucduct of tha t length, such as tho-~e supplying 

the cities of noston nfld Bnltimore, nntl as smnll ~~~ com·enicncc would allow, 

would bent least S::!,OOO,OOO. Suppo~i.J.1g the g round to be the mu~St favorable 

that could be found for such n. work , that is n dh·iding ri llge of ju~t the •·ight 

height nll they way, r·crptiriug no cost ly excnmtionsor eruba nk mcntl!
1 

no bridges 

or eulvertg, nnd lea ring out tlnmg, gn te houses, waste. rivers, land nnd land dam· 

nges, fenciog, S:c., the co~t could not be l e~s than $1 ,500,000. If tbcge item~ be 

ndded, the co~t at a moderate estimate would be u pwat·ds of 52,0r•O,OOO, making 
no nllownncc for a large storing rc~crvo i1·, which ha~ been found ncccssar·y. both 
in New York nod lloHton, to enable the cities to supply themseh·cs, whi le mnking 

neces~nry repairs to their aqueduct. The brick wor·k alone, in the chenpc>t 

part of the llnltimorc aqueduct, cost 550,000 a mile, before the war, when pricci 

were much lol\·er than they nrc no1v. These consideration s arc deemed .wfli· 
cient to set nside, for the present, the claims of thi s project. Tbe time mny 

come, befo~ the presl·nt generation pn~scs nwny, when n ei the t· 8 2
1
()00,000 M I. 

$ 51000,000 would bo look ed upon os n serious object ion to gravitation '!fOrk~. 

provided the enpply in Cjunlity and quantity lf:IS nll thnt could be desi red. 

In almost every city, during tho discussion of tl proposed water supply , th ere 

ore persons who ad1•ocntc the claims of Artesian Wells, on nccount of there sup­
posed economy. Very little attention has been paid to them in the preparation 

of this report, for tho following reasons , Yi z : Thu (tnnlity of tbc ,voter to be ob­
tained, is ahr11ys n mntter of great uncertainty, the '}Uantity cannot be estimated 

before hand, neither the height to which it wi1l1·iso above tho sm·fncc
1 

nncl of 
course, the co~t must be n mutter of great doubt , ti ll the completion of the worl.:s. 

Artcsinn Wells that hnYe answered nil expectations for the limited purposes 

for which they were intended, especial ly iu densely populated digtri cts, 

l.n,·c fnilcu sometimes in conset,ucncc !Jf other wells lJeing a qnnrtc•· or 

half n ( mile otr, ~Otnctime-; frvut cxhnn~ti <m uf th e ~ut..tcrrotwan re~c t·ruir 

I I I I 

I I 
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tbl supplied them, nnd sometimes the quality of the water hns become sud. 

4tolr disogrecablc. A It hough senral of the lnrgc~l cities io the old nml in tho 

1
e• "Korld!:! h:n·e nltemptcd to obtain supplies in this way, not one of any im­
~rtant magnitude is known to r ely wholly 01· principally upon such a. ructh O<l. 

· In determining whether to con~>lruct such works as those jui!l considered, it is 

aillally deemed \'ery important to know the probnble amount of rc'l'cnuc to be 
ohtained from them. This depends not only upon the number of inhnbilants, but 

1 pon the comparnth·c characters as to quality and abundance of the existing 
npply nnd of that to be introduced, and upon tho power of tho ci ty to t:1x e,·ery 
~ouseholder along the line of pipes laid, whether he clloose to take the water or 

uot. These :nc questions which the committee can answer bcl!CI' thnn their cn­

cineer. It can be snfely snid howeYcr, if tlae nnnlysis of well wntcr taken from 
the town pump ncnr the Ci ty Ilall , IJy )fr. n ode, is any criterion by which to 

jndge of the well wuter of Milwaukee gencl'lllly, iL r Cltuires no prophet to sny 

that it will soon be very untit1fc to usc it. 'l'he experience of ull lnrgc ci ties has 
bten, thnt sooner ot· later , they hare been oblige,) to nLamlon their we\ls nn1l 
D~hn·Al fountains for most tlomcstk nsc> nnd fo1· many i111p01'tl1nl Hll1nHt'ttcturing 
purposes. To niJ the cOJumittcc in comi ng to souac cuncl H~ion witl t regnri.l to 

this mntlcr, the tnlmlnr statement vf I he receipts frolll wntcr t•cnt~ in most of Olll' 

hnportnnt cities hns been prcpnred. (Sec nppentlix. C.) 

An exnminntion of thnt s tatement wil l show that but one ,,f the wcdlct·n cities 

' mentioned, nbtnined :\ wnter'foe,·enu~ of O\'C l' one do lim· per unnum, for ench inbnbi. 
tant of the l'ntir·e population during the fir~t ten y~nrs nflcr tho water wns intro· 
dactd, nml thnt none of them h:nc :~incc ob!niucd 111ore thnn on~ dollar nnd a. 
blfper nnnum, for eneh inl"tbitnnt. The nctunl value howe,·er of nn nbundtmt 

npply of pure nn•l whole3ome wnte1· to a city, c.tnnot be mcnsui'Ctl entirely, or 

I 
f"tn p1incipally by the revenue to be collectcll in dollnr~ nn<l cents. The im. 
Po~ce of :mch n >Supply to public lmilding•, fur the cxtingui~hment of fires, fot• 
~rttlsing the gro"l\·th of ruanufactnr~!, and mo~t to be de~ired of' nil, for impro,·. 

lap; the s~nitlll')' eon•lition of the city. nnd con~C([Uently its gcnernl prosperity, 
• cannot be c~tilnat ed hy n money standnr·,J. Xl'w Yor·k m·vcr Ita~ I'CCe ivetl, nn•l 

!. )JI'Obably IIHI'l' will , in ,}i,·ect wnll'r tnxe~. the int ere~t 1•11 the Ctlst of' her work~ 
I: . aad current expense~, yet who tltot knows thnt city hclie,·e)l for momcnL she 

~uld be in<lucc•l hy nny amount t•f monc·y to gn bn~k to ht-1' originr1l mode ul' 

~-. ' ffllply. 
· ~n.view vf lltt· l'act thnt tlto; ~·upulnti<'. u of' ~lilwauker, i'! JJ ot yet I:JO,OUO, :ut•l 

~a{not be t<n· so111c yt~nrs to come, flntl in '·icw al ~o or tltc present neccg~ity of 
·~llg th t• wot·ks built by primte t:IJJitlLl i~td wLo ur·e likely tube gO,'C l'IICli by t~ l' 

-· ~ect of n suflicicnt l'cnmuc to jHHtify tl •cir outl:ty, it hcc• •mc~ n r1ues1ion of 
~~. prnetica l intcrest,-to know what J•Orlion, it' nuy, \ol' the cxp~utliture~ pro 
~~ for in tl.c csli ll\:tte<l co~t t:\ouhl bl' ~afcly ouaittctl in the til·~ t construction. 

''~~~ lJcgiu will, q,c l:lr~csl item ~, let the pipc:s he tak\·n. '!' he estimate fill' tht·~ ~· 
l~elnding the th" f'OI'C<! m:.in. lout n"t th,· inlet , nmouul~ to $H:.! l .fli'·l. Cuuhl tht•Y 

lllltf.!;e Le mao!•· ''""llt•l' •'I' r,(' t:lu·apcr l tl:t ter.inl~, than \':t't i r•; l1 . It would ru: l 
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be prudent or nd~isnblc to make the pipes for the gcucrnl llistribmion nny ~tual. 
IN· thnn 5 nnd 4 inches. A II experience in other cities pro~cs this. The large 

mnins , ir eomewhn; smaller, would n o doubt noswer the pnrp~c for n few yenre, 

bnt it would not be long before others woul1l be cnllcd for. To illustrate the im. 
portnnc~ of hn,·ing inrgo mnins, cspecinlly for extinguishing fires, take the one 

proposed ft·om the Sixth Word Rcser•oir to tl1e crossing or Spring and F ourtl1 

Streets, n distnncc of nbou t 11 ,500 feet. A 2-1 inch pipe of this length woulol 
deliver 5,000,000 gallons daily with n loss of only 15 feet hc11d , while n 16 inch 

pipe of the snme length could not dcli\'cr the same quantity in the snme t im~ 

without a loss of 105 feet hcntl . T he tlilfcrcncc b~tween thcs~ two might c:tu~c 
nlot·e loss in n single fire thnn the ln rger pipe wonld cos t. It would also mak~ 
the dilfe•·ence, when the supply for the city elCceedcd 5,000,000 daily, between 

lut~ing the '"nter in the upper stories of the houses, ond not bn,·ing it in C\'en the 
basements iu some portions of the city. It might not be necessa ry for n. few 
years t" lny down :tllthe brlUtches of the l:l rge mnins, hut t h~y '1\'0Ulll be I'C· 

•tuircll (:,r a population of l :.iO,OOO. 

With regnrd to a chenl,et·ldtHl of pi [•C it would he fully tG nttcutpt to u~c it fo•· 

the lnrg·· m:~ins. For the ~mn\1 tl istrihuting pipes, possible for the S inch main•, 

cement lined ~beet iron pipes n• ight be use• I, if f;~itLfully mnlic :1nd !:tid down, 
and grent cnre tnkcu nc\'er to put them in newly made or yielding ground, nnll 

n. sn,•ing of perhaps ~100,000 in the first cost be efl'<tftCJ by il. Such pipes hH''C 
given grco t sntisf;~~tion in some towns nnd small cities nnd h:ne C:l usctl grc11t 

disappointment in Gtht' rs. 'J'he propt·icty of lnying them in :\I ilwnukee i ~, t• • ~n.\' 

the leaSl, doubtf<II. WOO<lcn pipes of the ~mnller s izes, wrnppecl with ~trip~ ol 

iron, spirally , nnd both conted nnu lined wi th n bituminou~ prepnrntion , hur~ 
recently come into usc in some cities in New \'ork,antl npJ,enr to gi ,·c goo•l sotis· 

faction. There are about ns cheap n~ the cement lined pipes, nntl would l"'OU· 
nbly be snfer in yielcJing soils, but tlH'Y bnve not been used c xtcn~iYcly , sufll· 

ciently long, to [H'O\'e thei r durability ot· tl> ci t· merit•, ns :compared with oth ct· 

kimk 
By ndopting tcmpot·urily :1 Mtn nll rt's~n·u ir ,,r :.!,Ouo,uuo t" :J,IJUO,OUC c;nllun•, :1 

s:~ving of S·W,OOO mig!Jt he made ; hut tloi" could hnrtlly IJc llllowablc, if the 
B ivcr project should he selceteu. In thnt cuRe n 20,0tJO,OOO r~Kf: l'VOir would l!e 

rery dclirnblc to let the frequently turhitl wat(•t· s ettle. 

With regard to pumping e ngincR1 it \ronlo l n ut he wi.c to •·•·•·ct tlla ,.hin<:t')' ""'' 
would hn,•e to he t·cmovcd or supplcmcntetl in n few ~·cat". 

lly miug 11 temporary ~tt·uctut·e ins tead of ~~~bstantial1Ju iloliu ;.:,~ t'<,r the J-:n15iue 

Iluuse, solllc ~35,000 lllight be sa Yeti in the first cost, oml i11 the ewl prOYC "wi~,· 
course, liS the city, wheneve t· it comes into poq~cssi on .,r tho won·k~ , will IJc in" 

Letter positiun ihnn at J>I'Cscnt , to e rect n hnt\llsome :~n•l C<Hll'CIIicnt ,;1\·uctun•. 

l'o>'.• ibly frvm ~·!00,000 to $'250,000 miglot lw •an-<1 in the fit·~t Ctost uf tl>< 
works, l>y doing ns above rucutioncd . Th~ wot·k~ wouH Jor,wcn·t·.l,e w<orll• nl,,ui 
a~ mncl1 I<·~~ :o~ thr sn\' in~ in tl1 c fi r~ { cn· t . 
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11 .,ould take ullout ll'"o ycnJ'll to con!trucL the works. lntcrcst on the cxpen­
·llnres for construction, nod perhaps commissions for the snlo of bonds, 8hould 
· . ._ added to the probable cost of the works, but bow much, it is not c:~sy to sny, 
.,

10 
much depends upon the state of the money nt:~rk et , ns well ns tltc times 

p drates of payment-s to the contraet~rs. 
n &hould be mentioned here, th11t while GO miles of 6 uml ·l inch pipes fllr 

afDcral distribution nrc considcrc,l :unple, for the probnblc wants of the city, on 
lh first completion of the works, it would no doubt, be necessnry to add to them 

_ 
111

noally here:~ncr, ~o th:~t by the time the p(lpulntion reached 150,000, tbc total 
itngtb of pipes required for the general distribut ion will probably be 100 miles; 
t\ua increasing the cost of the works up to thnt time, whatever the ntlditionnl GO 

•lles of pipes mny cost. 
It '!l"ould be well to secure nil the grouml th11t would ever be needed for the 

llfitst size of reservoir suggested, so that in cnsc it shouJ,t c\·er be thought nd­
~ble to construct it, the city might not be compcllcrl top~y , not only high rntes 

tor lnn<l but to rcmo,·e costly buildings. 

(' 0 X C I. L' S I II :-

_l'rom ,, c:\l'C;·ut Cll.nmin:Hion of the fot·egoing ;.t:\lcmclll~. it will be ~ce1: 1 that 
In the present >l:ltc of knowlctlge on the subjcc·t, the choice of :l. pl:\n for sup­

. tlj•ing the city"" :'l l ilwaukc<· with wntct·, li e~ between" 'No. Z Lnke Shore ;· nml 
the " Rii'Cl·l' tojcd. ·; The tin·mer has dc<·i•lc<llJ the :l<lrnntnge with reg:ml to 
purity of som'CI' nt. )•t·c~cut . nn•l. with the power of mnkinc; extensions out inttt 

• .:.lao Lake, of m:tintninhg thnt Jturity for :11! time to c•Jme. 'flte l:tttcr has somc­
··.}~lll the at1~11nt~gc in fir~t co~ t , ~nt! ,·cr.v much so in tl11; l·t·ohnblc future cost of 
;' ~1nping. Jn most cities, if .~uch 1111 alternntivc were presented, th'J choice 
Y~ld umloubte<lly b<' maJc of' the L~kc ~upply ; but if un•lc•· your peculitll' ci•·­

~wmstanccs yon hhonltl reel t:OIIIJ•ellt~l to ntlopt the Jti,·et· l'l·(lject, or non~, yon 
~G1 congt·ntu!Me yourseh·cs upon lmvin,:; so ~Qv<l n son 1·ct• < f .~upply 111 he gin 

-~.~; und trust to the fut un~ growth :nul wc:1 lth of the <:i t,v to cnn:<truct new 
~)!111!ping 1\'fJI'k•. 1111 the Lake :-;t.m·~, or n tunnel f1·on ' the wc~ t ;i•lc ~tf the Hi v<·,·, 

~:,tea poiut a~ 1\ir ont in tv the lake ;)S 111:1)' IJI! <lc.il':thlc. · :t..' soon n~ it -shall be .lctct·miuc•l which Jtl'<•jcct is to he a•htJotc• l, all\1 whctl•cr 
• ·.~.,.;works nrc to IH! cut ,town a t li•·~t to suit.:\ population not nmch cxccct.ling the 

.1/~~nt, instcnd of lll'O\'i•ling r .. ,. the prult:tlJlc wnnts of the city, ten ycnrs hence, 
§\tun t.lctn il~ uf' the ditl'cl·<·ult"'~''ion~ .,f the 'll'ork can be nrrnngct.l and speci-

• ·-~ bvt tilltlt,·u. ~uch :1 Ia'"''' •·otu!.l Lt· u•Cll'~.ly expcn~i\'e nntll'cqnire mol'e 
•;timethnn can l,e nc.w "Jt!I I'Cd. 
~""~- . . '"'~bnt i~ wtw l'"''"''ntc<l , i~ l•••l icn>•l lu ht: all th:tt is ncc~.•; at·y to cuaiJlc the 

_ • ~ittee t•J 111akc !I j u.Ji<·itJu• ~··l e<·tion an• I l'l'c•lmmcntilttion tu tltc City Conn­
• .~e! :\ general t•lau. .\ftt'l' tlt:1t hvWCI'<·r. it will IJc \'CI'Y irnpot1nut to gin• 

, ~er consi.tcr·:Hivn to "''ul' of the <lct:til ~ c. f wh:\tc,·cr Jtllt u mny IJc :uloptct.l. 
-.-:~be Sl\I'TeJ!I HCCCSS:l i'J fill' tlt r JII'CJtOl'Ot ivn of thi~ l'~J•Ol'l, WCI'C 1111\Ue l.Jy ~Jr . 

· fli~. l) , llrnwn . flf )lilw a ul,o•~: 1l1 ~ ol rn\l i llg~ nnol calcnlntiOil>' tlf 1t 11 :1lltitic~ , l,y t .:-;r . . 
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1 ~Ir. R. \ '. Dcaumnnn, of Cbicaso ; nnd Mr. J . C. Cbesbrough, bas ll5Sisted in 

rc'l'ising estimates, p1·cpnring statistical information nnd other lnbors neccs~nry 

to present the pltlns nmlrcport in their present ehnpc. The Committee ns well 

as their engineer, 111'0 ruuch indebted to Dr. I . n. Lnphtnn, for lliC \'CI'Y \'lllnnb!o 

information be hoe so kimlly ful'll ished. 

Respectfully subruittctl. 

E. .S CII ES 13R<.H.i G IJ . 
Ch·i t Engineer. 

APPENDIX·'.\. '' 

T'o t!.e JionoratJle Edward o· X eill, Jlayor of the Oily o.f .llilwaul:ee : 

I herewith present the re~nlt of an :maly;, is of th1·ec ~runplcs of watcrt a nn­

lyz('(\at the •·cquest of D1·. II. Hueb.;chmann. 'J'hc s11mples of l:1kc w:\ tcr were 

taken nt the foot of ~la~on St.: of water from the ~lilwnnk~c Ri,·er, nbo,·c, the 

tlam; nnd of s pr ing wMer, fo·om the public pump, on :'-lnrket ~qnnre. The in­
closed table shows the qunntiti es of soluble matter contllinelltberein, tlte simple 

substances amlthe m11nner in which they nrc com Lined. 1'hc (tunntity in cnch 

case 11nnlyzed, wns 1,000 grnmmcs, and the result is expre~setl in g •·ammes; but 

in ord~r to mnkc the mnttcr more clenr to tho~e who nrc not n ccu~tometl to the 

computntion of French weights, I hnn' givrn tJ,c <'OI'I'C~pon•lin ;; ,.,llu<~ in Trny 

grains, cnlculntot.llor one gallon. 
The water all contains more or lc~s of tbe ~nmc Hululilc m:tlteo·, but the pru· 

p01·tion nntl amounts grenUy 'l'nry in the tlitfllrrnt snmpl e~ . The snits they con­
tain nrc hnnulese, nml nrc , in ftiCt s uch M nrc nece~~nry to mnke them ptlbtnblc 

"" n be\'cmge, for perfectly ptll'e Ol ' Jist illetl wntc•· is tn~ipi•l : wlo eren$. 1111 the 
llther band , water contniuing the snlts of lime nmJ mngne~in in execs!! i~ h:u'l 

nnd unfit for mnnufnctm·ing nn.J ortlinn1·y pu.·po~e~. nc~i·l e~ the soluble ~alt•, 

the water analyzctl contnins free c:ll'bomc nci<l, nn• l the riv<'l' wa!t•J·. n ll·,Jcc .,r 
organic matter, too ~mnll to be "eigbed. 

Experience has sho,vn, thnt water h olding in solut ion nut CIY~r Mixkl'n graiu~ 

to the gallon is wholesome, and, ns neith~•· tho lako nor l'i \'('r w:ttN· cont-ain thclll 

in ot..jcctionfliJlc (tnnntitics, they rnny be ~nit! to be prcfnnhl c to th<l ~pring water 

uunlyzcd, nnu well n•lnpted to cnlinnry ami all other gcnc•·nl pm·poscs. 

:-1ignccl , <.: t.:ST.\ YUS JJ{JlJ E, 
or J ohu H. T~scl. ~ l'u . 
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n1 wexed ~ableabowa the analyzed three kinds of Milwaukee water, expressed in 
Fre11oh grammea-tbe quantity analyzed in ea.cb case being 1,000 grammes. 

,., •.... 1:1 \'r r . ~pr1 u!:'. . - ----- -------------
Total Solul)lo Matter ... •.•.. 0.148 1 0 fl--., __ ,,_ 

1.4633 
~olphuric Aciil.. .... . ... .. 1).005 1 o.oo:l7 0.09~2 
Chlorine ..... •. . . . .... .... . O.OO:l-t 11.1)02:.! 0.2509 

· Rilicic Acitl .. . ...•... ... . .. 0.0 150 11.0:):1 1 0 .0396 
Oxyde of Vnlcium .•. . .... • . 0.051 ·1 0.060 1 (t.J997 
Oxyde of i\!n~;ncsinm ...... . . 0.0134 II. O-liO 0. 16-19 
Carbonic • \ cid.. .. . . .. • . • • · 0.0330 0.0999 0.3-166 
Oxydc of 801lium ... . . . . •.. . 0.066!1 0.001l7 t'.22i'S 

Combint'<l n~< follows : 
· Cboloride of Sodium .••.... ·1 o.oo;.r, 0.0037 0.-1134 
Sulphate or Sll<la ... ........ O .Otil~ 
Sulphate or Lime . ...• .•... • 0.0086 0. 1567 
Carbonate of Lime .. .. . .. ... 0.0755 0.1 0i':J 0.'2-IJ!l 
Carbonate of Mngne!ia .. ... . 

1 
0.0313 O.O!)j .7 0.3163 

Silicic Aci<l .... ... ...... .... 0.0160 0.05·2·1 0.():)96 - ----· -·-----

--r--

In Grains, calculated for one «•lion U. S. Standard me&aure. 

IA•kc. 
! Sr>ring. 

~ .. : ---- --, 
· JlKal Soluble .lllntter .. ..... ·I 8.304 1 

0.4243 
0.32<J5 
0.977:) 
3.0619 
I :!1607 
1.9770 
O.f> I!J7 

-----_;:--;------
15.496:3 78.5682 

8ulphuric Aci•l .......... . 
Oilorine ..••••• .....•..... 1 

.. !illcic Acid . . ... .•.... . .. .. 
'• .O~de or Cnlcium . .. •.•.• .. 

- •i .Oxjde ()( ) ln,a:nesitun ....• .. ' 
· llbbonic A cirl • .........•. . 

· ".~.' e of Sodium ......• • . . ' 
- bined os follow!! : • 

dride ()f Sodium .... ... . 1 
..,_:tate ()f S~n ....... ... ·J 

0.442[1 

0.20•27 2 .3666 
0.123:2 14,538-l 
2.91 70 2.:21!.!8 
3.aA96 1<~ . 1 592 
2.627:.! 9.2141 
5.5·1& 1 l9.G!ii2 
u::Ji : 1 12.7:.!88 

0.3660 
0.47~1 

t::" ·~ ate of Lunc . ... ...... 0.60!!7 
! ~nate ()f J.imo .. ·: .... .. ,. 4.348!) 6.9!103 

'11...,..-. nate of Mugnesaum. . . . 1.9346 5.5873 
~Jc Acid .. . . • • . ... . ··..:.· ..:..· .:..:· _ _..:.1.:..:.0..:.3.:..:11:...__:___:::_3.03 J:J 

8.7560 
17.-IOG-1 

I !.!3.350-1 
I . !!.2128 

of :;.;:a~ 

i 
.,1 

. .:;....-, 

' 
,j 

:j 
I 

I i 
,j 
! 

1 
I 

~ 
{ 
! 
1 
I 
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•:~n .11 .1-rt:n ,.,,,.,. ur .1 r•1tO!'O$H O n~:~ o:nn111t 1:\ Ttu: <1XT11 11.4 111 •1 '111,11'.\o · ~ o: r. . 
.,.., 11111.11 •!.0011,000 l". !<. "\t . J,()~"-

9131 Cuhic Y '"'I' Exc:tn\lion ....... : .. nt 25 cent~. ... . . . . . . . . . . . . ::.:2. 1:!'.! ;:, 

>83!) " 

1683 " 

546 " 
07!! '· 

1-13-1 
,, 

7-10 ~qun,.<' 

2150 
GOO Lineal 

.Embnnkm<'nt... .. . . . . 50 
I'uddlc ..... . ....... 1.50 '· 

~= l lubblc Stone .. ...... a.OO 
1':1vin~ .•...•. ...... . G.OO '· 
Outsid e slope ... . .. .. i ;) ·· 

·' Concrete on boltn111 .. 
.. ' l'urllnj!; .. ..... ... ... . 

F eet (it·ovel Walk ........ . 

1.~5 .. 

25 
1.00 

: ······ ·· ······ ... 

3,919 !It 

~,5:!-1 5Q 

1,638 00 

:l,-13'2 00 
ur;.:. ~ 

n·~~, or• 
;j;j7 !>U 

GOO 0<> 

Influent &. .Effluent l'ipe Chamber~. . •..... . .....•.. -1.000 00 
3,-100 00 

LOoo on 
!3 ,000 0•1 

1.200 t~· 

~.000 00 

-tOO Linen! fe~t of :! f~ct pipe lni!l ..... 8.50 ·· . . . . . . . . . ... .. 

S top Cock~ ..•.. ... .. . .•..•....... .. ... . .......• • . . . ...... 
:--icwcr nntl pipe lor •h·ninn~c.. . . . • . . . . . . . • . . . .. .... • .. • ... 
F encing :mil slope . . •. . ........ . .. ..... . • ...... . . .. .. ... .' .. 
L:tml an• I Dnm:tf!<'S . . ... .•......... . .. .. . .. . ... .. ....... ... 

832,68 1 ;:. 

Sup~rinten•lcncc :ltul t: •)lllingcncics 10 pet· cent..... . . ....... 3,'26S ·li 

.\l'l'i~NOJX ".If' No.::!. 

E$Ttli.\TI·: CO~T OF A l ' lt O!'OS ED RtSE ttVOIR OF )IA RO Xlt'l IS Tif t: Fllt.<;1' 11' .~1\P. 
mr.W.\I ' K•:E , T O 11 0 1.0 3,000,000 1' , !'. r..\Lf. l\:1~. 

1706 Cnhic Yard~ ExCil\'ll.lion, ..... . .. .. nt Z5 cents ... .. ........... i$426 ~ 
1!),477 " " .Filling,. .. .. . .. ........ 60 " ....... . .... . ... 1.1,686 ~0 

654 " " Puddle, ...... ... . ..... l.i.'i . .. .... . ........ 1,1·1·1 5ll 
U!l39 " " Rubble Masonry , . ...•. 1000 .......... . . .. .. 99,390 00 

1953 Squnrc " 
57 Cubic " 

13'> " " 

PM·cmcnt. ...... .... . 1,2.3 · ' ................ 21441 ~:. 
Drick work, .......... 15.00 " . . . • • . . . .. . . . . . • 855 00 
Coping, .............. 30.0tl " .. . •...•... ..• .. 4,050 00 
Cut Work,&c. , ....... . ...... ........ 1,500 00 

200 Lineal feet of 2 feet pipe, ......... 8.50 " . .. .. • . .. .. . .... 1,700 00 
Stop Cocks .................... . ............ 1,000 00 
Sewer for drnining nnd pipe ...............• •••• 2,000 00 -­~1:!6,693 4$ 

Rupcrintcndcncc nn•l rontillf!cncic~1 •••• •••• • • • 12,669 :>1 ----S1 39,3G'~ 79 
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.\ l'l'I·::SIJIX '·n,·: :\o. :3. 
CO.~T til' \ l 'l t 0 t10St~O nt-~~J.:R\'0 11-l 1S 'rut; RI XTH W,\llU, )l l L\\'At: Kt-: t-: , 

'1'0 IIOt. n 10,000,000 U. ~- (: .u.t.O~S . 

Cu\Jk Ynr~ls Ex~amtivn, .. ... ..... at :2:; cenl,. .. ..... ...... . $8,973 7:i 

Embunk111CIIl. ....•. •. ••.. ~0 '· .. • .••• .• • • ••. 13,837 OU 

l'uthllc ...... . . . ... .... t.ao " . . . . . . . . . . . . . . 31723 oo 
Broken ~tunc umlcrpi~Ying:, 3.00 . . . . . . . . . . . . . . 3,669 OU 

' · P:n·in~ ............ .... 6.00 .t . . . . . • . . . • • • . • 7 :674 00 

~-·••u·- ~.,nar•: Concrcl~ on bottom ..... 1 :~.) . . . . . . • . . . . . . . 7,03:i (llJ 

Slope lire~~ in~.. . .. .. . • ~.) .. ... .. • .. .. . . .. 1 ,94':! On 
t ,n.e :;u 
1,050 Ill) 

5,fl00 oo 
6.162 511 

t,ooo 011 

3,000 Ou 
2,500 Ou 
7,MO 0•1 

Ttu·tiue. . . . . . . . . . . . . . ·.! ... , .; ·· ····· ·· .. . .. 
J. iucal feet Gra\·cl walk, .. ......... 1.00 .. ······· .... .. . 

Influent nud Efllucut pipe Chamber:<, ...... . ... . . 

Lineal feet, 2 fc<'t pipe hid ..... •• .. S.!)O 
Three-:! f'cct, mvl onc-1 fll()l Stop Coek,· .......... . 
~cwcl' nne I Pipe 1'01' ·h·.,i:•:t!"'<' · . ...... ...•••• . . . . .. 

F cncin ;.: :1n•l olopc .. . . ........... .... .. ... ..... . 

l.an1l n:•t hcloncin~ t,, the ,:itY: · ..... .. .. ........ . 

$75,009 2.'1 

:-;uret·int•·n·l~nrc ""''''•mtin;rencic-. lOper cent. ... 7 ,500 !) : 

.\l'l'E~lHX .. t:;: C\ o. 1. 

'rt: l• c.;o~t' tt l .\ I' J:O I·'O~ l:JJ J~ t:ru; r..YOitt 1X Tltt-; :c1~T ll \\" ,\Ril: )liLW.\t:KlO:: 
Tu uo~u ·~o,ooo,ooo ,., s . {; \J.t.u~~-

Cuhic Y:u·•li Exc.,,·:~tiou, . .. •...... at ::!:i ccn:• ... . ...... . ... St~,Sl -1 ::.; 
Filling . .... : . . .. . ...... :~:, .. . ...... , . . . . . . '277 (}t) 

Emb.wku1cnt...... ... . • r,Q .. 
l'mt<ll•·, . ... . . . . .. . . .. .. 1 .~•0 .. 

Bt•okt-ll :-!lr,rtt· .. . . • .•. . .. 3.0U ·· 

l'a\'iu;.: . . ; .. ........ . .. . G.IlfJ :. 

Dressing :-:: lop•· ...... .... . 
,.,. ,,, 

····· · ···· ···· 
··· · ·· ········ 

······ ········ 
... .. ·· ······ 
.. .. .. ·· ······ 
···· ·· ....... . 
.... ····· · .... 

27,842 (jl) 

6.477 01) 

G,-177 Ou 
1:2,!.):>4 ()1) 

1.n:; O•• 
16,73:\ 7.) 

•!,500 0<) 

I /•70 1)11 
Turfin~. . . . . . . . . . . . .. . . 2:. ·· 

, Lineal l'•·cl gr:tnl wa lk , .. . . •... •.... 1.00 '· 
I nftucnl :\n•.l f:ftlucn t J•i pc chambrr.", ........ . :. . . . 6 ,000 I'll 

Lineal l'•·•·t '2 feet pit''! lai· l, ...... ... . S.50 cent•.... . . . . . . . . . !l,:350 Utl 
Stop Cue!<~, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I ,000 011 

::icWCI' :111d {'i[•l! fut· clr·:tina ;.:<',. ... . . ....... . .... ... :~,000 Oil 

Fcncin:; an•l -tope•. ... . . . . . . . . . . . . . . . . .. . . . . • . . . . 3.000 IJII 
l.:<ntl nn• l !laruu;.:•~•, .... •... ..• ..... •.. .. .... •..• 1 :!,000 ()r) 

St~:l. tiu r,., 
:-;upcriut~nckucc :tn•ll'tmling~m·it«, , ....... . ..... 1~ .3 17 o:.· 

:-;.t:).)}jl7 ~ • .-. 



• 

2(j 

Al'l'.t:NDIX "D,:' No.5. 

:f.~TilU1' 1;n C(>S1' or .\ l'll01'0SY.D RR!'J:RVOUt I~ TIH: SlXTII W.\l\1>, \II J, \\' \I.' J.; 1 . ~. 
1:.\1',\Cil' Y 33177810-16 li. ~. 1:.\I.T,O~~. 

59,415 Cubic \ 'nt·d$ Excnnttion . ... .... ....... . :\t 20 cent~ .... $ ll ,l3ln 011 
104,8 15 " " Embankment.. . .. ... ..... . :'10 .. 

7956 " Puddle in! hleslopc ..... .. .. . l • ."iO " 
15,84! Squ~rc " Outside ~lope d•·css in:; .. ..••. :10 ·' 
15,841 " ·' Turfing . ...... .. ... ....... . :'iO 

18,6-JS " ·' l'oncretc on bottom .. ... . ... . l.:!.j .. 
4087 Cubic nubble inside slope . ... ... . . :!.00 .. 
·1087 " · ' l'nvcrocnt .•.. . ....•.......• IJ.OO " 
2100 Linen! feet Gt-a,·cl Walk ..... .. ......... . 1.00 .. 

:l.i65 Cubic Yards Rubble ::\ln~onry in Dh·. D:1n1. 10.00 .. 
:.! 13 " .. Urick " 20.00 

8 1 Copying ·' ·' 40 .00 .. 
800 J,inenl feet 2 feet pipe lnid.. ...... s.r,o 

Stop Co<:ks .•.••.•..•.•.•.. •. .• .•.•.•..• .. ......•. . ... . . 
Sewer nnd pipe for drainage .... •• ....... .. .......... .. . 
.Fencing a nd slope •.......... . . : ........• . .. .• ... . ••.. . . 

Land and domngci! .......... ...... .. . .. . ............... . 

::luperinten•lencc nrul Conti11gcncics. • ...•... .. .. ... . .... 

APPENDIX "11." Xo. G. 

52 ,~07 ,jl) 

11 ,93-t 1111 
~1 ,7.32 :JCJ 

7,920 r,,, 
·23,:ao Ott 
1-.:? ,·~(;t 011 

:.!-l .!i:.!'.! Oil 

2,100 00 
:l3,6.i0 00 

·I ,St'>O 00 
:1.·~~0 011 
ti,SOO 011 

1,000 On 

3,500 OH 
:1,500 00 

30,000 00 

S2·10, I 40 30 
2,1 ,o 1-1 o:1 

E"Tilii.\T I:Il COl!T Of ,\ l' ltOPOS F. D Jtr.SP:RVOIR I ll Tit& I'IRST W,\RI>
1 

>tii,W.\ \:Kt; Y. . 
t :,\P,, CITY 1010001000 U. 8 . 0 .\LLO~~. 

261,939 Cubic Ynrds Emb11nkmcnt ...... . . . . .. .. . 75cts" •.. .S W6,454 25 

:!,187 " '' P uddle, ....................... 117.3 " 

1,564 " " Tlubble !tone, .... .. .. ......... 3.00 " 

1,493 " " l'aving, .. .... ....... ...... .... 6 .00 " 
5,271'1 8'} unro " Concrete on bottom, ••..•. , . ... .. 1.25 " 

16,519 " " Slope dressingonteide and turfing, 75 cl9 ..•••• 
LC:>O L ineal feet Gravel walk, .......... .......... 1.00 " 

5,577 2.j 

4 ,692 00 

8,958 00 
6,597 50 

12,389 25 
1,050 00 

650 " Outside connecting pipe,, .. . . . .• 8.50 " .•.••• 5,525 00 

1,000 0(1 

1,750 00 

Stop Cocks, . • •• •..•.•••.•..... •. .......•.. • . 
I ,750 Jo' encing, . ••••••••••••• .•. .••.•.• 

Supcrintentlcnce an..l Contingencie~, •• •• •.• , .. 
$2-13,993 !).i 

2-1 ,399 3~ 
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