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THES!S



 

ihe investigation of the water suppoly of cast Lansin,;

Was undcorte’:en with ths idea of snovins just what the pre-

veiling conditions of the water systen ere with tic viow of

determining, its adequecy and sheving its effisicensy. It is

mroposed to eriticise favorebly or oth: se, and to reconmmana

necdea improvements in different parts of tne system. bo bewe

our criticisas, recommendations and sonclusions on reforences

con fron treatises on food wator supply methods cs presented

by recornized «sutnoriti.z no attonpt will be o2cde to mention

sur authority on conclusions rsached for easn part cf tha

systez, but wo prefer to summarize Here, without Purther cone

tion, all euthorities thet very used eg 2 besis Tor results

cotainsd. —

they are as followsie- cater Supply -nsinecring by

Folvcll; ureatiss on iydraulies by s<corriman; 2uuli¢e water

cupply by iurneaure and Russells .ater iorks oansceucsnt end

neintenance by Hubbard end niersted; Chengocl ennilvsis of

ater by .W22SON «

vo are much indebted to seversl city offiors,

trot. Vedder end lrof, Hosin: for their courtesy in givin

us much of the necdcd tnformation,

ahe Last Lansing water supply cycoton wes decigned

and constructed at an inopportune time to weoroamwt the in-

stallation of a thorovch system, sihis ww. co done whan the city

Wes comparatively yourg im years, and acnocwnently tn omount

LOLUS4





 

of funds that could bo raised for this purpose wig incdeournte

to construct a oompleto and relicble syctenr, .

cf courss a water sunzly system wos comely nooced

at the time, and it had to % ect rotted,

ano doegignin;, engincsr ty t scamlled to Poos u pece

ulicr preposition, 4.0 be ederted his destin Red to POLL withe

in the linitations plceed on it by incufficicnt finenelal fun.

“" evt 7, - Norn page « - " . ' ae “7ana Sulfish dounonds mede by trac tax preyers. if 2. s & @>se OF&
&

-good ecnsincering methods vs, imiduazucte Pumls, oil. tic result

thst tn. former frequently had to cive wey .

io thet cs it may, it is our purpese tt. snow vihicre in

th: cysten is at fault end to present recommeunc:ticm. for o

9 po
s
C « t
Smore dvosSireble onc, even thoush tho eity is ineara.

1%. city mey be bonkrurt but thet doce not indice

cto thet 1b sheuld not neve c« duostredls weiter curcly,
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ihe @:ty cv ce “)aims ts suntly oi water fron @ bored well,

6 inches in dianvtecr and of.) fect in depth, it is located nesr

the western end of tre city end et the efoc of « marshy «rea,

=
o

Its proximity *o mearsn water is not to be destrexc

on ascev:unt of its contamiinetin effsct but this Peaturoe was

Gliminets:d by presautions t con to trevent the local csurfaGu Weebu.

tfrom cntcrin; the weil, <nis wes cccomplisnhcid by casin. the

well with © inen pipa down to « point well below tho ledrco of

rock formation, ine spece Netweoen the essing ol prouad wos

carefully feoted with bays of Plax sugu, thuus execludin. the ede

mission of any surfese contanination,

ths logation of this wcll hic ceverel advanteres over

any other location thet could be obtelinsd in tne city, nancly;

its nesrmoss to the nipnest poiat in tie e@elty, which «ffords an

excellent Location for tice water tank, this clos: proximity

of the tan to the well tenis to cut down tee exrense of e lon:

forces main ond in sg aoi }
-
7
9

ins climinetes water nemuer,

rnc gourse or the vatcr in tho woll cennot be exactly

determinscd, but from a study of the loc.l geolozical ccnditions

we aro reasonably ccrtain thet the woll is fod by underground

streans that Plow into the fod Gedur Siver,

ouch a conclusion is drawn Prom th: fact thit the woll

is too deep to admit cr its sourec bein; dircetly cerived fron

the iiod Cedar hiver, or fron surfcecc voters nearby. suditicnul=

®
tproof to the contrery ts furnishes: by eo Gheclecl cneliysis of





 

tic river watcor,

it ils obviously truce thet the volooity of flow thru

pores of ros formetion is noecosarily cxtremcly siow on coesunt

OF the great resistance offercd, and it is epparcnt thet th + 21

ts not fed from sush « souree, “hus it vould not be consistent

to boliave that the vwell's present eatceity could be meintenve

under those conditions,

c
?further investication only stronsticns the truth of

our first oonclusicn, tht the well'es sources of suprly is of

an undercround stronm neture,





 

ane anount of water whion the besin of @ well cen

furnish permanently is somewhat uncertain because of the dife

ficulty in deterainin; the governin;; fPuctors.

fhe steoility of ground wutcr supply depends upon

three following conditions.
sontinueusly

1. sO nore water can bo,taken out of the ground than cocs

into it,

ee sno yield of the ground water is dependent upon the char-

act:r and extcnt sf the catchment area, and the depth of

the saturated water bsaring material,

Se the velocity of flow of grounc watcr depends upon ths

cheracter of matcrial thru which it must pass in srave

itating froma higher to a lower level.

vw@ are unable to determine the anount of rater that

gees into the ground in this particular locality besause of

the length of time, and the ssope that an investication of this

kind would require,

sat the extont of the catohuent ares Bor « voll of this

+depth is difficult to determine, because tno investicntion

would involvo ea close study of the local geolorical conditions

whioh we are not expert enouzh to detormins,

NO record vas kept, and we vere uneble to find any

person who xnew of the cheract-r cf tne material tm.t was

ponctrated in borin; the sell, conscsquently wc ere ct a loss

to determine the features that govern the velocity of the

ground water that supplics the voll,

dns only deta whish ve Goulds obtain on the w.sll's



 

exnaustibility consists of its past end present performances

and an insufficient test mede by the city engineer at the

completion of ths well's construction,

ihe latter test was mede by pumping from the well

for a period of threc hours end resulted in no appreciable

lowering of the level of water in the well, It is evident

that such a short tost is insufficient to give a reliable

knowledge of the “all's stability, whe city officials would

not allow us to maxe a proposed <4 hour test, so tmat leaves

Us tO dstermine as nearly as we can, from information given us

by the pump man and data obtained durin; tiie investigation,

whet reliance can be placed cn the well's water producing,

ability.

Later weg first draym from the »call for city use on _

Qatober £C, 4190S, and his been pumpd'd from it every dey since

for an averese period of 5 nours a @cy. .c were informed by

the pump man that the pump hed to ruis: -oter 17 feet in

ons instance, itnis ves during the montn or Novenbor 1905

and mrks the lowest stea;ec of water in the well sinec the

installation of the syste,

Since we have sterted our investigation thy water in

tne well hes been up to the pump at all tincs., Yury little

reliance should be placed on conditions as tney now oxicst, es

this is ecmparatively wet season of the your, an investigation

on this metter should be oarried on in the dry sunmr montes

when the water would be low, iahnus ve find, tm.t the linitatiors

placed on our investigation, in repard to time, maxes it ine

Possible to secure adequate deta to show hoy mueh reliance

cen be placed in the stability of the well's water production,





znere is no tellin: how lov the water may drop in

the well in the dry secson on cecount of the Inereesing derund

made by the consuers, end toe witurnl inarossse in consumption

per cepita with tns inores.scs in population, «nis ineresnse will

be largs .s shown by ths repid deveiopnent of the city, ine

consunption por capite is larger in the ary scasgon on account

of tae inorexese in weste to afford cooler drinking water, and

also becauss of thy Lerpe ancunt used for sprinkling lewns,otc,

wo Know thet the supply is more than anvle to provides

for the prosent neccs ov the city, but it is a matter of une

cortainty wshethsor or net the water will reach so low s point

as to render it impossible to pump in the dry cceason of the

year,



4G Juep iote.s is sonstructcd of ecnerste blocks

Tith eonercte floors erg vurn pit, it ifs situated ebcut cf

fcet fron tm3 water tover et thc foct of tne slope,

It is equinped with a reciprocautins pump, nenufaucte

ured by the Union rumr o2, or cattle oree:>, I[t is doubls actin:

vith a o' x» TO" eylinder, ih: curr is in peed shen. ond asee

mot shovo cignr of viar,

Power is supplicd by a LE nwr., o imsec, ©. eyole

alternstinty current motor manufectured by the vurte Uc, ine

motor is gcare-d to the pump thru a set of Tow csars,

A capecity test was run on -ay Llotn to dutcrmine the

numczr of gallons pumped per minute, In this test the pun

was shut off fron the mains and eliow-d to pump into « barrel.

From tne timc,and quentity of water pumped , the capscity of

the pump wes fourd.

thres tests were run and tne resulte were es Polloiws:

NOs 1 na wenPeeOeellOOUlDOllUlCl Del mle lle Sle aoe polc, 1-2 min,

No e 2 ao napelllemlmelUelmlml CCU OleOle ell elle Cw e Li L La " M °

HVCPEEO -— - we em ee ee ee ee ee HO" it "

the pump is located in a pit 2' below the levol of

the floor, and is COffM“Ectsd to thc well by © 6 inch pire. 2.

vacuum gare is attachcd to this plpe to register tis veacuun

present, <A six inon pips runs from the pune to tne meins, and

water is pumped into the mains at tho samc tinc the t ank is

filling, thus making it « direct indirect systcn. 2 Pressure

du.





 

GaC om tho pump is the only menns of dotermining the height cf

the water in the tank, vuring our investigation it wos Pound

th.t the peje ivuse nov five. ineorrest ro.dings, ond tha

hoisnt of the watcr in tae tank could not be determined with

any depres of curtainty cs 2 corres vega soula indiaste. ce

Would rossenmend tis installation of e Pfloat,or some meceuring

joviee be placed on the tans for ti: help it vould give to the

pump man in detornining the nul,ne oP wsctex in the tame,

Liab Ube

bic Move 2% Gli ultinatia, current, three phase,

CG oyole, uanufactured by the surke .ieotric vc. It is reted

odo Goi, SO tint when tio innur cssing of the eylinacr is

Fomoved it will be emnple to furnish peyrcr to run the pumn at tric.

Present cupacity,.

A test Was run on tne motor and punp, to rind the

efficiency of the two combinsd. aho results are os Pollows:

sotel mimber iu Ho used in “co hours = £279.65 dai

_° oy q 6 ~*~ ‘ c ~ .

" ut ‘+. ’ = . :. 3 e ie) = i @ 1U% aad

3

st Lang my yt wma tS as, , ." " ratts @= =m S,704 x 2OCL = o704, watts.

ahere is 745 .attse in Ll heii, uonee: Yoteal ue: . Gevelord vould

be etd dee ek

over is supphicd by the vienigun tower vo. at a

flat rate “f.ci Gents per “.6.u. rod the t st above and ence

ins the totel punpesge for tie lew eile consumid, ve Pound the coct

per 1000 gallons.

s0Hal ....04. used during 1 d@iys = wee8

Pee ON revetl, Ob 26S POP Awe. BB LLLA.

iVerage cost per day = oon:

avoress pumping, per day 3 12,000 ,allons.

aVlorazy,s cost yor ooo gallons = 7. .8u>-.



ihess results aro figured on tas

7and not on station cxton:

ry ; , 2] ° “FT eons = " +. or a , ~ as ~consiccord, ror ve wore vaghle *o adlterniine

o a) 4 “~ - tan : we . Paar . .rosults of ¢pril oghecks thic acount very cle

sotel puupage cprib lobe oF b7L, elo ssullons.

+
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NG %Eemount

alon.,

not

4 “ e aoYEVer? tO

eotel vw... Used ut i> SB OG. Ly ZOOS

. . , te, -, ~ -) .™ s~ —< , te

vost Per LVvOu gallons = KX UCC = vd

por ree

be a Ne alba we

' - a ae yes ay. ie in! +‘oo Gity woes So oeoiee 2 om oleveted tant of steel

-~ . de : * —~ tw x 4 “. “ Toe - io- “— “ < &.. 7 ea _« c oe ? ns tA

ConuGsceudtaon, 2018 135 Luoculisy Loos tac epeut acl’ north of the

. ” a o- : ° ee . e . = * ~~ . . oY me pty . ‘ ‘ es 0g abe “ - — ,

ell, and oho r ade boyy s&s 5 REE bale 4 moti w ac! sits city.

vd en Lye es enh FD ah See Bee a OO a % os, eee ee .
oo aS AOL GPUBSO LS SUVLLL Oe feeSra COG when

| i. ey ae ' oat -. eek, ns -j tsNov gi7uu, Yue ten is Leet esove tas prouma und the barrel is

14 $ wea ely Wee 10! i di ee 2 7 ake oe fee yo ny a, t
x shod be w aCe Quai wos e hoe aw eeee hu & Gevw udu y ©

? “ i on ~ “oogs 7

AV yuu patlons,
@

roo -—m »* e ~ . / a toc: . Q oe .

hers if a 4A" piso punts bom us tank to thas pum,

: we ”~ t <7 . ~ ay er ~s » "4 ° “PLN w. oO a Ney . ~ ” “-% oh" ™, .vith a velve leoated pout cuteride of th. marr house Yor the

e - Q 43 my ee x “ee ” : 4 * Re 7. ee va Som ws gt -~-T

TUuPTSos, ari CBLOS Arie uslo rirualka wher Te. Meso °

J * : 8 ~ ve fh to -e ese oo es o ~ > vs

a tr oa Lu wa! b > bd ov) ef e i: o cur tT Coy! a: ~ "ww ~~ xLObS to Indi QDs

1. . 2 oh a , -. , ’ wee Aaa ca “yg,toe neishu of neater Ln the teme., wo voute rosou un. thet sone

" 4 a= - om S. ft Poy OO. 7.4 ‘ ves Ss ~ h ,. ’ a - oe 4 ee eof deBarr Moen, of this wind Be inmateDea ena vias an automatic

* - @Qr s (Cis  ,. on she my) ° ure fle sO & "4 & 7 woE wiqe =e ae

CLVLGS L£0OYr fs Tewte awfa ia TA e
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an 1 . . %
aa te me me we em oe rea ve we OB He

the distributing eystcm of the plant includos,

besides the Ritcs, curvioe connucticis, valves and motors,

£1 Ge ee “Aoasor. . ot any rt o- hv, . re re 7 .he pipe Line system te cn intersecting one with cll
ee

™ a _ 4 ce 5 “27 oe ; . . ot 4 “oc ’ 7 4vines terminating In dead onus, i% 1s compoced, es shown in

the eceostanyin, blee print, or « inch end 4 ines cust iron

Mains, with intersceting laterris of we and « inen gelvantaeed

wroujnt iron pipes. Inaft.:. esses the € ineh letercls hav

been reduced te 1 inch,

nhe plpe lincts cre arranged to distribute the water

ini seti:fooetony manner, but en obj: bls feature is notiece,

in that tro pipes termirate in decd oius tyrus cuus ing this

rant water «whieh ig Liable to eausc tubore-

culction of the pipes,

im many casos tnis can bo renedadied, wor em.mple, tic

4 inch laterel on west ct. eculd be extenarcd to intersest with

a pipe Line latd in Nowell road, thence alom, tho ucwell reed

end connceting te «. © inen mein at Uni all Avenue, ahis would

eliminate the dcxd end and would produce © fresh cireculeticn oi

Vater.

im anotner case the existin, de.wd ends ct tue scouts

end of the laterals on cst ot., venter -t., ..5t6 ct., und

Louis o%, oon be Gone avay with by connecting tres ith ea ploe

line elong wichisan ive,

ashe errangedent of the sizes of the pipcs in soue _

scotions of the city ars inconsistent with those of other

sections wnen the future provtn of tne city is considerwd. ine

naturel tendency of ths city will be to build in tre _astern

portion where the land is levsl ind coffers « very ducireble
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t
t i
j aLocation, suc nest Tis

ated at tho present tino, bus the inerce-c in crowth in tails

Gicbicn will ob slow, an vier of thess conditions, Por exounplel,

it is Ainproper to uecicuse ths otuc tf pite Peok « GC ineh to s

4 inch osteo bon dou, whch oventu lly the 4 inch icin thet

POW Vuis Gloms toe slicy between nowolld ro.d ond .lbert ive,

De
a

.« ? = ws ° 3 % " .*, ere -* ‘S% 7 a“ a o Ve 7 -. a ~GQ.i1ls4i unoen to supply tne Levees eres Lying te tho meruk,

«

wy 2... ws « ve - . - an wy ” : wl aeurthermors, li cscu ¢ Pires scvvies 15 installa in the Puture,

& & inmen pipe woulu prove imatcqusts to supply tho melasd ciuount

iW eee, e . - We en
Jl Ook i sae. u . ay S abe Doe og

ve Vm ~ a @ar.ra ~ m df. — -™ ~ wee . a .] : "_ 7 s “@

een & given loess of hnoead Gu: +2 friction the dise

.. oot 4 % . Ye we maker Oe Soayey r
Snaercing capacity of a A inch pice be about o tines that of a

“4 teh of ecual lengtn, unt uncer similer conditions, lurthor,

ethe less of hend cue to Pristion for equel leng is over 1/7

uss for ¢ inen bean for 4 inen pipgss., «shus it is evident thet

the usc of a 4 inch tins in the district mentioned would prove

insurficlent when thet district is built up. ..t present,nowever,

bie &@ incon wein ls more tuun adequ.ta to supply the needs of >

tnat sperscly populated district,

une carrying cepecity of all the other pincs in the

city is surcicient vo supply the present devwend, vut if the oit

increases in populetion, as indications promisc, 1t «will be but

& Yew years before the oand « inchlatereis will prove too 

smell to supsly the districts they et present froed,. vcetcriore

ation of pipes enters largely into decerecsing the ecerrying cere ce

ity of small pites.

‘4 Ne loss oF head duc to all causes ig compar: tively

mall at present. snis loss wes computud by taxing prescur

readings at the punp house; at uuanchctts, nour tne end of .oct
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“bt. emd at condall.. meer un eect und Of toc System, .. pressures

tf
)peace was attacnca to vue siil Guck at tie sids of the nouce ond

B pressure reeuinh Wes uasvil, olovebions on heint oP the pave

wore taken by runnin, levels Got. can tne Poines sention-d and

4reforrin, tnesev oO tas city dutwi, wale. ig on tne water teble

at the north gxet corner of Goialoow wcll.

ime depth of tne water in tae tan: wos sch.curecd, and

from this tne hydrostatic neue wes Gomputcd. she loss in heed

was then computed «s given on the pe-es following.

ashe pressure gure used in tong tac above roeccines

resister: d @ pounds too mich taen cellibreted, ond all rexdings

were correctod ea like aacunt,

ins Noves Gonnecbions used in the sity cve all linen

gelvenizod wrount tron pire,

Valves snouldad be located on the i insg’una latcrels

in such a way thet in couse of a bres! in any rert of the

system no more than one blocs cf houses need te cut off durin:;

in - 44 $ *, . ce o> _ © TP es oenese conditions do not exist at fresint.—repairs,

In several cases the valves that er 4 now in plc.ce

were covered over with sand, and there wes nethin,, to sno.

their location, It was cry et our request tneat tre pump man

should find the valves for us that ne been.se cequainted with

their loaation, It is of much importance thet the man in eherpo

of the system should bo thoroup;hly acuueintcod wita toe Ll-caticn

fing
of the Velves, and t9 sco thet ere readily eccessible in cese

any breek occurs in tne svsten,.

the offiolals in charge of the water works should sco,

therefore, thzt the ran in charge of these oreretions becomes

Perfectly familiar with every detail of tyne sister. «shnis 1s
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imperative from an economic standpoint as well,

luslikS

The city supplies 90 houses with water, of which 60

ere metered, nen tne system was installed the water was supD,

lied at a flet rate without regerd to tne exzount of water cone

sumed by the users, Under these conditions the water was used

without regard to its value and this ciiount wee in excess of whet

was actually needed. In consequence of this fact tre meters

were installed, with the result that the actual consumption wis

cut down, in some cases, one half, uetering is the best method

of preventing waste by consumers. This is especially desired

in this city because of the poor financial condition, which

demands a alnimum cost cat or maintaining the water system,

This cost evidently decreases in proportion to the reduction in

consumption, .ieters are further to be desired, as they afford

@ more equitable way of proportionin; the cost of water,

ro- . c- :
’ ‘ t ¢ Y

ames, Ata wt mt fe ke he be.” Os we eek

Ine Gaxwood line of pipes, which is omned ny tne estete

of 4, 0, Bird and whicn receives its water supply from the city,

end the Chuse system, wnich is entirely independent of the city,

ere both shown on the hes.

= he Cakwood 3 inch lins is coniected to tue city's

6 ineh main at the intersection cof the uovell road end uvergrecn

Avenue by means of © one inch pites, Frevious to tac tin. cf

this conmection the Uskvood system was suprliscd by tne college,

but the water was succenly cut off end a hurried conncetion wes

Mmde to the city main. this accounts for the present inefficient

connection,





bilo Or She

Lovels wore run Prem tee city datum, located on tne

woter tebie on tue WW... ecmnor of volloge ust, to the &,..

foundation picr of tne Woter tails ond te the uouse sill cocis

at the cestern ana Westcrn ends of the ply Lincs of tho city,
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