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THESIS



The investigetion of thc watcer suprly of cast Lansing
was undcrtaizen with ths idea of showing jJust what the pre-
vailing cond*ticns of the weter systen are with tiic vicw of
determining its adequeey and shewing its effisicney., It is
rroposcd to eriticise favorebly or othurwise, and to rocommana
nscded improvements in different parts of the systea, o Tooo
our critieisns, recommendations end eonclusions on ref.rences

when from treatisces on gosd wator supply methods s precsontcd
by reecognizoed suthioritios, e attenpt will be 2ado to mention
sur auvthority on conclusions rsached for eagh part of tho
systez, but we prefor to swmarize here, without furthor won-
tion, &1l suthoritises thet vers uscd s « busis for recults
cuteinsd,

they are es follows:i-- .utor Lupply :nginzering by
Folwell; ireatise on iiydraulics by ecrriman; :uullie .ater
fupply by surnecure and Russcelli water works anggeuont and
taintenance by fiubbard ond Hierstcd; Choeagecl cnelycis of
wator by MESOMN,

w0 are mueh indebtcd to scvercl ciiy offioirs,
rfbf. veddsr end lrof, Mosing for thelr courtzsy in giving
us mueh of thw ncedecd Information,

Yhe L& 't Lansing watcr supnrly cycton wos dogi
and constructed at an inopportunc time to wnrront thc in-
stallation of a thorou h system, 1this w s done whan the city

wes comparatlvely yourg in years, ond eonsoauaently th onount

10208 %






of funds that cculd bo reiscd for titls purposce w6 incdGoounte
to congtruot a oovmpisto and rclinble syctom, *

Lf courze a vator sunnly systen wog coroly nocdld
at the time, and it had to bec ¢~ nted,

200 desizalng engincor v o ~ammolled t2 fooo ©opuce
ulicr preposition, 4o be adonted hic desion kod to £011 witlhe
in the 14nitations ploeed on it by inculflcicnt fincnelanl fusis
and su¢lfish donends nede by tihe tex reyurs. IV 0 o woeneo of
£ood cnglneering methode vs, incdonuctoe funls, 1U0 tio recult
thet the former fregquently had to glve wey .

e thet ¢s 1t mey, it is our purpcs. (. show viepoin
the cysten i3 at fault and to present rocomonintionn for o
norc Gusireble one, even thoush tho elty is ineora.le cof
firrneins it, 4 city moy be btonkrurt but thol doc: nst Indic-

cte thoet it should not hove o dosiroDl. wotor cur "1y,






the eity cutaine s sunrly ol wator fron o bored wioll,
6 inchos In dilaccicr end 82 feot in depth, 1t is locatcd ncor

tho wiestern end of the city and ot the ol ¢ ¢f ¢ marshy crea,

[

Its Troxiaity *o navrsh woter 15 not to be desired
on asc unt of its contamin~+in: effcct but this featurs v

elimineted by prcecautions . on to zrevent ths locel curfa 10v wot.r

G

ct

from cntering the well, fals was zccomdlished by casing the

well with € inci pipe dovn to @ point well below the ledre of

o 1 LA . . ot oA - 3 e R | . A
roclt formation, Ine gpnee hetween tho coging ¢l Jroud

e e
LW
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carsfully puciisd with ba s of flax sied, thus excluding the «d-
mission of any surfcce contaainaticn,

ihs logation of this well hoC coverel advantog es over
any othcr location that could be obteincd in tihe olity, namcly;
its neorness to the hiphiest poiat in btle eity, winich offords an
excellcnt location for tiw watcr tarnk, Lhiis ¢loz droxinity
of the tanw to the woll tonds to cutl down tie cxrense of & lown;
forco m2in cnd in so doling climinstes wator hemmer,
thie gsoursc of tho water in thoe woll connot Le exasctly
determincd, but from a study of tny loc:l ;eoleopical conditions
we aro reasonably ccrtzin that the well is fid by underground
streans that flow int> thc isd Cudsr Alver,

Such a conclusion iy dirwwn fron th: foet thet the woll
is too deep to edmit eof its sourcc baing dirccetly derived fron
the lLod Cedar iilver, or fron surfoec viiters newrby, cwditiconud

proof to the contrery s furnisncl Ly o clhiznlesnl cneiysis of






tuc river watir,

it is obvicusly true thut tho veloolty of flow thru
pores of rock formotion is ncecscarlily extrencly siow on coccunt
of the great reslstance off3rad, and 1t is epparcnt thet the @ .11
is not fsd from such « gourcds, whus it vould not be consigtont
to belliave that the wall's rrocont carceity could boe meintenld

2r those conditions,

farther investication only strengtiuns the truth of

cur first osnclusicn, thrt the well'c soures of suprly is of

an undoryround strean neture,
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e anount of wutcr which the basin of & well ean
furnish perncncntly is gomewhat uncertain becsuse of the dif-
ficulty in deteraining the governing fastors.,

The stebility of ground wutcr supply depends upon
three following conditions,

sontimucusly

1. Lo more water cun L3 taxen out of the ground than goes
into it,

2. 7Tho yileld of the ground watcr 1s dependent upon the ohar-
act r and extont of the czichment ares, and ths depth of
tho saturatcd watcer bsaring matcerial,

Se Yhe velocity of flsow of ground watcr dcpsnds upon the
cheracter of matcrial thru which it must pass in grave-
itating frvm & higher to a lower level,

w0 are unabls to determine thc eanmount of watir thot
soes into the ground in this particul~r locality bzcausec of
ths length of time, and the ssope that un Investization of this
kind would rcquirs,

n the extont of the catohment arca for & well of this

depth 1s difficult to determine, becanse the investicntion

would involvse e c¢lose study of the loeal geoloricel conditions
~hioh we arc not expert enou;h to determinc,

No record was kept, and we were "ncble to find any
person who knew of the churact.r of the matsrial thut was
penctrated 1n boring the well, conscquently vwe cre ot a loss
to deteraine the features that govern thoe velocity of the
ground water that supplics the woll,

‘he only deta whigh w2 could obtain on the .:1l's



exhaustibility consists of its past and present performances
and an insufficient test mcde by thie city wngineer et the
completion of ths well's eonstruction,

ihe latter test was mcde by pumping from the well
for a pariod of threc hours end resulted in no appreciable
lowering of the level of water in the well, It 1s evident
that such a short test 1s insufficient to give a reliablé
knovledge of tho =2ll's stebility, 1lhe city officials would
not allow us to make a pProposcd £4 hour tést, sO that lesaves
U5 L0 doternine as nsarly as we oan, from information gilven us
by thc pump man and data obteined during tiic investigztion,
whot reliance can be placed con the well's water producing
ability,

Later tas Tirst dravm from the ¢ll for city use on

-

Qaotober 2C, 1003, and hus been pump d fr.m 1t every day since
for an averere per;od of 5 hours a édcy., .c wore informcd by
the pump man that ths punrp hed to raws: wotor 17 feot in

ong instance, 1{his weg during the montn or novembor 1569
and marks the lowest stz e of water In the woll sincc the
installation of the syste:,

Singe =g Pave sterted our investigstion thy weter in
tne well hz=g boen up to the pump et «ll times, Vory littlo
reliance thould be placed on conditions «.s ticy now oxict, as
tnis is ccmparatlvely wet season of the ycur, .n Investigation
on this metter should be carried on in tne dry suwmir montos
wnen the water would be low, Jhus we find, tixt the limitatiors
Placcd on our investigation, in regard te tinme, mo'en it ine
possible to secure adequate deta 1o show how nueh rcliance

oen be placed in the stabiliiy of the well's water production,






Liere 15 no telling how low thic water may drop in
the wcll in the dry seroson Sn mecount of tiic Inercacing derund
made by the consuners, end tno notursl incrccsc in consumption
per cepita with thc inerccce in populution, :nis irercmcc will
be large s shdéwn by the r=zpid developacnt of the city, une
consunpticn per capita is larger in the dary scason on account
of tine increuss in westec to afford cocler driniting water, and
alzo becausc of thw lerpu zaocunt usced for sprinkling lewns,etc,

wG know lhat the surply is morce than anple to provids
for the prossne aecds 01 the city, dut it is a motter of une-
cortainty shethcr or nct the watcer will rcach so lovw o point

ag to render it impossible to pump in the dry —ceson of the



P o
ump,
ine pumy otoe is sonstructcd of ecnerete blocks
with eonercte flocrs end pusn pit, It 1o situat:d ebcut 200

feet from ths: watoy Hover gt the 2010 of the slops,

It is equinped with a reciprocuting pump, nenufuct-

urcd by thg Union ruar 2, of Jattle <ree't. It 1s doublu aeting

ith & O% x 10" eylinder, v vump 1s in cod shco. tnd do.e
not shovw oignr of viar,

Power is supplicd by e 1: b,r., - itkes, {0 eycle
alternzting eurrent moter monwufectured Ly the .urse o, ihe
motor is gear-d to tne pump thru & sct of four gsars,

L capecity test wus run on vy 19h to dutuermine the
nune:r of gnllons pumped per minute. In this tect the pund
was shut off froa the mains ond ewliow-d to pump into & burrcl,
from tne tims,and quentity of watcer pumpud , the capscity of
the punp was fourd.

Mhre: teetes were run and tih. resulte were zo follovwict

NOe 1 == mmm e = s == e e === =l pele, por omin,
MOy 2 = = = = = = - = @ = = = = = = (3,1 " LI
NOy 3 = o = = = = e = e === m e =l i W " ",

IVCPBE® = = = = = = = = = = = = = = =55,107 ¢ " "o,

‘ha pump 1s located in a2 pit 2! below the level of
the floor, and is compoct.d 4o the well by o 6 inch pire. .
vacuum gage is attachcd to thisc plpe to registor ths vecuun
present, A six inch pipe runs from the puny to the meins, wnd
water 1s éumpéd into the mains et tho semc tine the t ank is

£1l1ling, thus making it = direct indirsct systcm. .. pressurs






ga e on thic puap le tik only menns of dotermining the height of
the water in the tenk, uvuring our investigation 1t wus found
thet the paos in use nos glvel incorruct roudings, uwid tho
hoipht of the water in tic tanit could not bo doteraincd with
sy Geogres of cortainty cu o corr.er peps would indicete. e
would russonacnd tiw inctallation of e floct,or somc neasuring
devies B ploged on vhe teng for tive help it wculd give to thoe
punp men in detorainling biie nu i he of teler in thoe tonik,
T SOTIN
LS WOV L& un wlluignwbau, current, three phose,

CC oyole, menufactured by the urke .liectric Co. It 1s retcd

A 12 wlie 80 thnd when Ui lmwr cusling of the eylinder is

c

pomovid 1t will be cmple to furnish poucr to run the pump et tuic.
prosent  cupacity,

A test was run on the motor and pump, to t'ind the
effigiency of the two combinsd, 1ho results ars os follows:
Jotel number 1 . Mo uscd in U hours = CL9,65 N

NP e ~ e ~ i~ "/
" n Noon ¥ =0 ;) '_‘5 = \).?U’.’ iaad

el

" " ratts M o= 3,704 x 1000 = U704, Luntto,

shere 1s 740 watte in 1 i, aoneet dotal u.: . duvelor.d vould
e ;25@5;; 23,00 ek e

?;kower is supplicd by the aichlpun towsr Jo, at a
flat rate of.ol Gents PeT L,i4ue 2P0l the t st chove and “nov=
ing the totnl puapege for tiw ﬁ.“;ﬂ. ccngumsd, v.e frund thoe coct
per 1000 gallons,
yYobal l.u .M, used durdng I doyz o= L l.700
TR0l g etle b LT POP bielis == 11,470
iverage cost per day = . ,007"
Avorsge pumping per day = 19,000 poallons,

avere;e cogt por 1020 gallons = (. 800,
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ihess results are fijurced on oo eost of poucr clond,

end not on stetion cxrenzua, znount of slip is not

.
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consicered, for o owore nashle Yo Aot

- - 2 - 4 - - H - « L aea . - -~ Y ap i .
rosults of ,pril ehwck thlg coount vor, clescly, thms:

ey il b;».a.lonu .

iotel puapcge Looril Loll o= b

~
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408t pur PG00 gellons =
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PRIV Ghn Do 5o 2 el sloeveted tunit of steel

coasbrouwet iun, 1515 13 Lacuily Zoecobtsd ehocur £02' north of the

— S PR I T R Yo Y
.C.Ll’ and Hals prosiiion ds o wvoro Eao o eust I otee clity,
T . e Y At R Y e A . L Y
bols eorchrpustod onlivily ol loll wind ¢ost when

ner. (1700, due tent s L0OY clove tos pround wnd tiiz barrel is

.

14t nigh by 10! in dlamcior, iLic SMves 1T o conncity of
there 1o & 4% plue runcin ficn e tank to the rume,
vith a velve leested Jooe cutside =8 th panr houee for tho
Tuwenese 27 elosing the moin when nosesoory,

JtobtiL fov3cnu Vil v ooryony orond oxicts to indicote
the neight of water Dnothe Lteniz, Lo wwsuie rozonnond thet scome
err nyernal of thts ind Be irztellsd ool Cioo an outonatice

3 o . .~ e e e Y aa & PN PN
Covions for stert S shoTulny Uii. DU,
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the distributing eysten of the plant includss,

besldes the »ires, rorvice connwetinil, valves and xeioers,

1he pirce line systen 1e on intersceting one with «ll
—
pipes terminating in deed onus,. 1t is conmpocod, @s shown in

the eeceampanying blue print, e & inch end 4 incn cwust iron
neins, with intersceting latersls of U and 2 inen gelvanizod
wrougnt liron pipis, I & o0 cuses the 2 inch leturels have
becen redveced to 1 ingh,

ihe pipe linus ¢re arranged to distributo the wator

in « saticfoctony rcnnmer, but wn objuctioncble fuature i:c noticcd

?
in trat trc pipes torminte in dead wnde thwas causing ths
cxistence of stegront water whileh iz licble to eause tubor-
culation of thic pipus,

In mony cogecs this can Lo renwdicd, 2or exonple, tic
4 inch laterel on ezt Ct. cculd be extenavd to interscot vith
a plpe ling loid in Honcll read, thwnce zlong the uacwell reoed
and eonnecting te o ¢ ineh moin et Lot 111 avenne,  abilc would
elininete the dead end znd woulld produce ¢ frcch circulnticn of
veter,

In snothir cace the cxisting dead cnds et tuc Coutn
end of the laturals on west Lt,., Center ~t., .15t ot., «nd
Louis 0%, eon be done away with by commwctling tiea ith e ploe
line zlong .Jichigan Jve,

ihe arrcngeaent of thne silzes of the plpes in sowe =

scotions of the city cre inconsistcent with those of other

.

sgetions when the future prowth of the city is consider.d., i
ncturel tendency of the city will be to build in the _asturn

portion where the land is level cnd offers o very deciredle



locaticn, suc westors ond of 4 elty s acee dogly Topus
lated et thio presqnt tinao, but the inerce.c in growth in tois
gucbion will e glow, inviow of thisz conditd for eyl
it is ingropor Lo decesase tho Siue <0 plic froe « € ineh te o
4 ineh cebns Loon done, whott eveniu 11y Lne 4 iach cain thot
POV Yweis &10iys b Llicy Lobtwion nowlll rood ond flbert

be ¢.il.d uren to supply Lhe lovpgs «roa 1ying to the norih,
Furthoraore, in cooo o fire scevice s installed in tho future,
. 4 inch pipe vould prove Ifradigquets: 42 supply the neodacd ziaount
ol walor Lo Ulash, Ta'Dic. .,

Jwtn o oglven loss of hcad Que t2 friction the dig-

charsing capecity of & A inch [ ine le aboubt U tinss that of a
4 iach of enual length, cnd unioir similer conditiong, Irurther,
the lcas of heud Jue to fristion for equel lengths is over 1,7
lucs Tor ¢ 1lnen tmgn for & inon pipgss. +thus it is cvident tho
the uce of a 4 inch pips in the distriet mentisned would prove
Insulfficient when thet distrlet is built up. ..t present,novevcr,

tie 2« inch wein ls more tiwn adequits to gupply the ncods of

£

that spoerscly populeted dislricu,

ihe earrying cepacity of all the other pincs in the
city is sufficieat vo supply the present deuwnd, vut if the eity
inereases in populetion, ws Iindicetions promisc, it will be tut

e few years befor: the v and © inch laterels will prove too

smell to supsly the districts they et present foed, wetoriore
ation of plpes enters largely into deercocsing the curryinyg canice-
ity of small vipes,

the loss of hezd duc to all oczutes is compar: tively
suall at present. inis loss wes computed by taling prescur

readings at the punp house; at .anchotts, noer tne end of .cot
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<t., and at conaall newr e vt o vad of oo SySben, L0 Prossurs
goee was ettacnca to uvne siil gueid ab tav sids of the nouce ond
B Pressure el Wi baisdle solovaticons on hol bt of the oo
@ere tokon hy running; levels Lot oo the noints aentlion.d end
reforring tnesc .0 viaz Sity dalw:;, walc. 1o on tioe water toble
at the north csoct cornvr o1 Sollogw .ull,

ine depth of tne water in tne tan: vos acoosurcd, wand
from this thc hydrostatic nocd was computed, :0c 1ose in heed
was then computed &s glven on the pogoes folluwing,

he preccure fmou us.d ln toating, too above reoaings
resistar-4 4 pounds too mueh rnhen celibreted, cnd @1l reodings
were corr<cted e live aoount,

Thy houwss conneclioas woed in the Sity cie 2l linch
celvenized wrow, ht iron pige.

Valves should bo loezted on the wing ana laterels
in such & way thet in cooe of o breol In ony vert of the
systen no more thon one block cf houses ncud e cut off during

repeirs, l1hcsc conditions do not exist ot ent .

-

In several eceses the volves that cre now in ploce
were covercd over with sond, and there wos nethin, to show
thoir location, 1t was orly et cur recusst tnet toe punp man
should find the valves for uvs that he becwnse cequeinted with
thelir looution, It is of much importance thet thw mon in ehioerge
of tho system should be thorouphly acqusintod witn toe l.catiin
of the velves, and 195 sco thsgjiie readily eccescible in cucoe
eny brecXk ocecurs in the gystem,

The officlals in charge of the woter works should sco,
therefore, that the xan in charge of thesc orerations begones

perfectly fomillar with every deteail of the systen, shls 1s
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impecrative from en economic standpoint as vwell,
RoTLRS

The city supplies_gg_housos with weter, of which 60
ere netersd, \Vhen tne systen was installsd the water was suppe
lied at a flat rate without regard to tie aount cof water con-
sumed by the users, Under these conditions the water was used
without regard to its value and this ziount wacs in excess of what
was actually needed. In conscgucnce of this fact tie meters
were installed, with the result that the actual consumption was
cut down, in some ceses, one half, .etering 1s thc best method
of preventing waste by consumers. <This is especially desired
in this city because of the poor financial condition, which
demends & winimum cost cxw t of méintaining the water systenm,
Thig cost evidently decreases in proportion to the reduction in
consumption, .eters are further to be dosircd, as thsy efford

a more equlitable way of proportionin; the cost of water,

Ll oiilulul Jalaiiin,

The Jexwood line of pipes, which ic owncd hy the estetc
of A, C, Bird and whicn receives its water sunply from the city,
end the Chuse system, wnhich is entirely inderondent of the city,
are both shown on the ncos.,

“he Cakwood 3 inch lins is eonaccted to the city's
6 ineh main at the intersection of the uowell rozd znd ..vergr.cn
aAvenue by ncan: of T one inch pirss, Previous to thne tia. cf
this conmecction the Oakvwood system was suprlicd by tne college,
but the water wzs suidenly cut off and & hurricd conncction wes

mede to the city main, 1his accounts for the rreccent incfficient

connection,
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Levels wvore run fro
weter tebic on ties W.o., corner

emaps

Yoy

feundation picr of tne

tne eity dotum, loeated on the
of uollou LaLl..’ to e S.ve

ter tonls

Tres
X

ik to toe aouse sill coe

at the cestern ana westirn ends of thie plpoe 1ins: of tho city,
dheae pointe word Sl Dlgove: tooy ere lrested at the extrens
linits 0 Thz Tiqe ond Len v U ziawn 1253 of hoo
[ SRV RO R S SIS A
,"i’.,".; N
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Thy royulotizn of Ly iUy is lurpsly woar up of
1

residents who Comond wion L. ¢l1liio,in one woy or another
for a 1livelinooi, wre ars no_eo ciorceial industrics in ths eity

<t rressnt, sad b oeon oo fULY be o dd , thot ti: porsibllitios
f~r the city's futurs Z=velopront lon tolz linc crc remote,

“he fatuves nopulation of b city will be dszpendont
lar;ely upon tuc srosth of thns 2olleos, Jts 1loenllty is
attrective and nlecsont for suburtrn hom. 7, =53 1is closs proxe
imity to lensing me-os 1t s desiradle locetlon,

;ny vredictizn ca the futura ponulctiosn of ¢ snall
citv aan ceoresly be relisd upon Bocraze of the twny unlooﬁud
for importait changes wniocn ere constently oseuring. In the
waconpanying diacrai we “how gwhot o think will ve trne probable
poreletion of the eity,

-

7 the number of rosidents re;nrdless of

r')

19

studcnts %&
was cbout one hundrod and in 1910 1t was estinnted at eight hut-
dr:d ond Cifey. s would \ndieate & stoady increase during

to: paest nine years, Jonsidering the pricu of real esticte znd

ct

the orobevdls increcsse in the mumber of stucunts, wo hiwve drawn

erve ©8 snown in the blueprint, inis would pive an cstimetod

population of geventcon hundred in 101 . ¢ hove ¢very rceacon

to belaive that the college attgpdanco will not incrense mueh
W

over 000 and at this figure it Drobrbly remnin almont sonsioal.,

she eity will howsver increzsc at o stewdy rate,

FURILY
in examining thc supply of weter es to its purity o
ccndusted chemisal enalysis on semples teen from different

wells thruout the city. 1nesoe scmples vere teken with the viow
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\ vovisw of Thy 0.2t Yt no nitrstoeg wore found e
cre leww b woliove, oy wiile evidence, thot e woter is Treo

e Porr of futur. eontaineticn 2 oweteor suprly
frow incrueiced populacion and cultivaetion of tue catchusnt ercae is
very remnote, sincc wns prolonged Inturmittaoat Liltretion wiiicn
the water recoives tends ©2 cxoust or to render hernless the
organic mtter tivit may have beon oripinolly diceolved, while ony

orpanis aattcr walct mey nave been dissolived frow (hie wubsolls

is probuably of o« ve otablo neturs ond hornlosc
Jumcrous conplelints nove boent received fren the ity
consuacrs livin, «long tue woing In the cutrene cact wnd wicd
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res west ¢nd o the systes boccuse of too color wnd

o

the ox
stalecnsss of toc water., :thiz is dum t- i fact thwt the moling
teroniraets in deaw ends, wihic’: prevents thw constunt flow nceeicor)
'tc carry ¢ff the rust end othur sedimcrt,

S beeturloleogleel anelysis of i wateor of the punn



houss perforiwa Ly . sworbhoul sitons L auseucs of germe of
the colon type, tuus inalceiin tnet tLir. Ure no orms walen
wceuld ve uar el to toz neulon ol oo L.0rilc i thw clity.
Lvury 2ffort snould ov omoel on talr 2ort o too clty
to kzep the systuns Iroe rron Coange nollutlon, sSlthoujn a drciv
hzs tesn Duailt 2 corry of D o woeoor frac ths ooan bord ving
the wsll, 1t 1 nod porforaing 1tz Dunctlion, nnd sters Should
e bniin to rexcdy tnlo,
veluable =2id in vhoe wcintensnes of the quallty of
the water surily is aficracd by ganitery exerination of tiue cote

chont area, »n conulsto exsainatiosn incluacs: on gxenination

cr

of tis cetcunent ares, reservelr; o raysiesl exerintion of

[&]

wvotsr, o bhactoriologiszel sxwdnotion, ond © cneslenl arclyci
Fido GeaVIoo
the water surplicd by 100 city 1o uscd for democtice
purpcoss only,

shwee fret thot tho tori o £117ed twice oo 4oy Gsuscs o

ives rigc to o ronl ilneonvonioneo

n owe ennsidor thet eavel procsurces erd nog

3
o
Q
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w
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e d

the use to walenw 1t is put, .6 long 25 thwrs ic o rewoontble
flow of weter meintened thru the houss frucosts, 14 is =1 that
is to be drsired .,

ihe system provides for no fire scrvicse cos thero are

-

no hydrants in tic eity. .o wore told thet the tex payers
objeeted to the iIngtallution of - fire systcm beszus. of the
inore:.sed cost, and thelr bellef that it w. s &2 unneccssary

expenso, In view of the fiet thet there hus not tuen o fire in

the city during the pust fiftcen yocors.
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Twsr to degiaast the cimuelity, could b pomoved Lo nllow its

Ten o o doubloe lts presoabl eapeeity,
eld LY e10esing, Lk valve on Lhe bhe londing to the ton', syr-
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Who meintenense of tho systen snhould be corcfully
looked after and freguent inspectiony chouvld be wade,

.4 prezent the systen iz not inspectod reguleri)
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flusnced fregquently, Jwing t. the loet tiet ther: cre no Tirc

.

hydraents on tiw syston, 1t con enly Lo fliohod on the wnold oxe,

1he pipes hovs boen fiuchod twice sine: ctortin, crorations,
tiae second tiio ont ooy klvn, ond tie oo oonl Lol Louie ef the
wvater .oy v.ry noticookis,

#lushivge choula e r=ae 2L o favereble tisg o ws L

- S $ et . & . - N e e A e
rondsr e rigv of an interrupticon in Lwuee suily v €011 cg

rossible, urthoroore wo weuld recorind thnot it Lo ade ot

& convenicont time, sry 2t midni ht, oo test tha cover would fove

tirs to repein its erigincl clesrnzss by noranin_,

Yhie velves shoula be instocted €0 ony rurncirs should

bo mc.de orouptly.

Ceroful ottsrtion shiould Lo glven the punring

"D

nachin.ry in ordor trat (Lo BWighest roooible eldicioney will

be obtelrod, 1hiz i mede prosibie by frequent -aspeection wnd

skiliful sttontion on the purt of thwe earlores,

Y M B N i d
(VI AS FIVE B O RS N T

o deterniire the delly congumptlion per saptia, end

zlso the totel daily coasumption, a twclve diy test v s run,

’

i@ test vus sterted ey o, 1910 and wos dizeentinued -2y 10,
- -+ ——

101G,

Oon ay Jdrd, just tofore storting thne tost the domth

of weter wis lszsursa In the siiad Lvi e, wd & re 4l of tiw

«attaucter at the puny houce wes tilen,  Instructicne vere givan

the man in charge of the pump (o rocora t:o tine of ctarting ¢ o
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Cur mrelizincry nvestigetion wes badly dclayed owing

(]

to our inability to find the dosirced dote whiea pd 1o @ up

..Q.
t

tlie plang =nd rccords cf the water systan.,

-

Lfter nwrsus eonforenses with cliy officlels, ve

-

finally found a fuv of tie Ill-Xent nopsg ond notes,

she bluc prints shcﬁing tie sewerape nd weter gystoas
wore bRadled to=gebnor with & rore znd Jithicul re wad to
classification., ihoss were Tound in tic basenctt of tiw Librery
building. Upon excmbiation we fouwnd enly cins blue print which
wi.s of eny velue t2 us IN Ger weors. dLois peint fuad boen folaca
end 2sreascd and wao zlwosh undit for uszu, AU wies thne only mer

the 2ity r.sesgscd of tnelir water syste:, cnd snuwed in peneil

(4]

the lzaestion of the -irg linge.

rovwever . 1t moy be =uid, cnotasr blue print vic found
shortly bofove weo terminated our investlipotlon snowling the
leoguation of tne pizos =0d 2of 2 fow volves.e 20ls blucprint wes
in good eondition,

‘he elty's surveying and £icld notog wore rroscated
to us in the sane cnhaotie stewe, YN0LC S8 weee pt in four
ficld note=-wools vwanlecl moers usld regaraluss ol tus dilfferunt

casineerine fosturzs 2f waigh the nooes wore o parte titllis tiot
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ot
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2CCL LAY bLik: naved wlre often woitted, ona

this neaz it necuszarily difficuli to trace or ldeatify the

ihe note=Hbooiz contained no ax 2t leertlion, oioe o
dsgth o plv: liniz, valves, ~Lto,., 1oy oone ol e Ssthip
dotzils wnica should be 7woz.rly rssordod,.

. do omy. . e S RN [ e LAt - PN
«3 tracs treccs o0 (v eTic. Lo, tiowalsn Lo nools
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of w w.wer worts gogton o o ocoarlote cuel of nlorw cad reccrds,
N o 1 H. o~ ey o R T N o . 3 R A .
Jacos wamld we ccourcte, chonld e vl to dote wnd cianico o

intcersretst o

complety aotvs o nun-rous ff1z21d boosiis, nor upoa the rumory of
ny porson aaving chwroe of the worits., dhe valuw of an cxact
nctnod of kosping wmd rocording 11 plans ond recorde ney in
the cuteot zeem to sever of unnceossary refincnant, Ut the
ciwnoes which ere tound 4o towe pluce I o greowing clty,

Tith the rugult thet old land marks wre l-ozi, stroct lines ro-
locat.d, oh-.nues :xde In tng managtacnt of the deperiient, and
g0 on, clearly shnva th-t éﬂv extrae cifort c‘,;na'd for the
rrod.r rreservation of daca 1o o owice actiou,

In the cas: of thne distributicn systen, accuratc plens
should Inwe boon nede frod surveys Loy QUi o vae w.elh ol conce-
tructi n, Licre 1s a crse ia whien o chunge in the pursonnsl
of the dovartment sineec t:c works wore conctructod awii.as 1t
difficult for a2 porson not familinr with the consivaction to
drav up the plans and records wnlen would Le zs valusebhla as
tnosc wihileh should have bcen on rececrd frem the stect,

At any rate tnls data should bse procursd in the ost
thorough manncr possiblo,

ihe rccord plans should -,f"“‘bWJ ool luoan wevy
pap.r,.;uwounted on linaon, au planis o YreCi, Gloli alv not v.ry

desiruble boczusc of durcbility zad in additisn eunmnot b
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L V‘
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curately scaled owing to tic shrinks;c in the mztoriel,

+11 construction fuuturcs p.rtoining tc the distrib-
uting systen should bs carcsfully recorded con the maps,

. good vlen 1s tc have one map of the ¢ntire eity dravn
to & small soele showing ell pipe lines but no deteils., uwnis
map could be dremm in cections ond =zceh sgetion 1abelzd for
identificution, :hwss strips, or divisliop of c¢lity, woy then
be mappsd o & loree sowlc hieh would ghow wll cotoils,

insreg 13 groeazt n:od of o onlb ble pluce for storing
vho eps ond rocorls,.,  (nio sar garfly be tuicn core of by the
use of = cebinct vwhizh cen b ohtoined 2t vory 1iutl. expensc.

chern;e in tho wethod and tacros Lnvws of reocording
vne o wrloton notos is rouo".'r14i. it owoulad b oners convenient
«nd desirenlic 0 use a note-vosx Lo one purticulir purposs and

see tnat bue booi is given o witlis to currezpond § -onaclially ls

t"l

thls deslirable wieo the notos aprony in tholiy fincl I2rd in the
fizla note buoir,

All ocnsiructicn wstails should . rocoird:d end pre=-
Suerved. «ecords snould glve the sine, locolioa, doivh, ond excct
aerungeavnts of old vives, cyocials, volve., -ad &1l other
appurtenences of the systeam, as will o dutrils eonewsrning g,
Buviugc, or othoir e¢ires, «hisz dats ecen Lo Cihtuincd froa other
duparticnis or diuring excevatlons nwde uaring the tinc of gone
gtruction,

» puuping station iecord should bhe kept in which an
&ccount ¢f aeily &leotrical power wscd ornd toe ¢oily pumping
shivulid be entercd, ~150 =0y repsirs aade and tnoipr cost should
Lo recoraed, A reColG O rregsurs and vecuml pogs roodings
shiould e kaut,

YNe pudp oan ghoula ru.on

re

anort woostly to tne watoer
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works committce, tic report to includo «ll of the cbove dute,
togethur with eny cthur cetall tiet would cemend the committcee's

attentlon,

CianSnd Culhin.,

iy Chese's vator suptly sysien i1s cuned by bin end is oncratcd
independ:ntly of the Oity'c zysteol,

e vell which suprli sbten g otored well
“CY in Gurth ocng eczsod itk e UV pize, Q0 o teod aaede efter the
wel} was driven 'L owne fooad tilt Lo golicns por alnute could bo
runzcd witioun Izvicrin,, thoe iovel o the walcr, U tue present
tima, however, only 00 pollorns ore puaged oo mumbo,

~noalt.rnating ;i:;l: Thass LoLer 18 ussd Lo drive the
puty, wiizn has e cepacivy of 40 sellonc oo a'nule. on sutometic
LUTONGOMS U 1S used O storb wad ghop lhos pung.

rosidenac

(]

St the tire of our investiwticneg tocis vorl o
gonrestions of wnicn . vors metorld, L P. chledoe siet.d thot tho
provenle dall, gonsumnption we: beituveen o000 wiad CLOC p=llong, ond
that tihue nroboble consuaption por ontn wvag botwesen TC00 and 70C0

olions for cach ceennuction,

rne storage ten't Lo conclructed of wood witu steol
supporis, ihis tanu is (4' above tus Jround and iz 3 niga, 1t
hos @ cepacity of L £.0 sullonc,

% the prigent tine tncrce i 00T of LM pulvenized pipo
in tus systen, and tiiis aaosunt tg ontirsly dsguoste o supnly tho
present derv.rds,

wr, Vhasc stated tioot too prccceat cosv Lo woout 7 econtg
poer tiousnnd gelloms, and tro iner e nots i whowt 0 on his

iavestaent, .a¢ sycten reproscnts it wutlay of 170 .. exelusive

2f the eost <
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5 consolidation of the tve systcecoc would be rcceonmiicnd. d
by us for by co doing the systen ovned vy -r. Chese could be
uszd 25 an auxillary plant in cass of an extreordinary deirc:d
was mede upon tie city's supply. whis could be accomrliched by
conneeting Chasc's systen so that the watcr sould be pumred
directly intc t.og iezins, thus giving e dircet systs:, the over

flow to run into Lo ity ten's,

Y

i totel aount ¢ meavoy eniend by the city to consctrant
and meintzin the drogent weser eystos voo 210,070,020, Of tals -
cmeunt 7,7 T.0 0 wue rodscd by odstuing boncs at tho roto of
intorolt Tor cronmre,  whoro cre nine bainds noall, eipght are
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