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FHESIS

The Investigation of the Lansing Vater Supply.

Introduction.

The investication of the Lansing City Vater Supply

was undertaken as our theais with the idea of showing just

what the prevailing conditions of the water system are,with

the view of determining ite adequasy for a growing city.

it is proposed to eriticise favorably cr otherwise,

anG te recommend inprovenents. Ye base cur oriticiass and

recommendations on references taken from treatises on good

water supply methods as presented by reeognized mthorities.

We will net attempt te mention our authority on conclusions

reached for each part of the systen,but prefer to summarise

here.

Our authorities ares "Public Wager Supply” by

Surmeaure end Rubsels “Water Work's Hanacement and Maintenance

by Hubbard end Kiersted; “Treatise on Hydraulics® by Merrinen;

"Water Supply Engineering” by Folweif; Water Supply Paepers,Re.

172, U.S.Geological Survey; Geological Survey Reporte sand

"Chemical Analysia of Waser by Mason.

Ye are much indebted te Professors Vedder and Rosing

for their suggesticons,aleo to several city officials and state

officials for data end information,some of whon are Kr.C.D.

Dedse, superintendent of Vater Boam,Mr.¥.5.Kirby,Seeretary ef

Water and Light Beard, and Mr.Huge R.Delfs,Cheif of Fire Dept.  



and aleo to Dr.M.L.Holn,State Pactertologicalietj;Mr.Allen,

State Geolorzists Prof.Parroveprofessor of ceclogy at M.A.G,

ami alse te the engineers at the varicus stations for their

courtesy and help.

SOULS»

The water supply of the City of Lansing is a stristiy

ground wator suyply,as the sity obteins ite intire supply from

Geep bored wella renging fram £50 to 860 feet in depth. These

wails are iccated in four different parts of the oity,and

while they are net of the sane depth,the supply ia derived

from the sane etrake.cf sandstone. This is shom by the reeords

ef well borings ant water enalysis very conclusively.

Lenging is situated in the Coal Basin of Southern

Michicam. This besig extends over « donsidersble portion ef

the southern peninsula,and has the general shape of a sencer.

It ia composed of ao cardonifercus linsatone formation, followed

by a complex sandstone anf shale with intermediate seaus of

coal. From this coal moasure is dram the water for all deep

driven welis of thie vicinity.

The true source of the w:ter is indefinite,but it fs

plain to be seen that 4¢ comes from dome remote catchment ares

where the upper impervious strata outerops allowing the por-

@elating eurfaece water tc readh the coal reassure.

4a the knowledge of scurve is necessary for am

intelicent amalysia of water,it is knowm that Lansing's

eupply is intirely free from surface waters of the immediate

Vieinity by the fast that th: boring ef the wells has never affect:

the water in the shallew aig wells that are in the neishber-
hood  



heed,aleo the absence of tubercles in the pipes,which reault

fren organians which are found only in the surface vaters. The

temperaturencf the water isa neatly senstant,showing 14 to be

@ ground supply.

Very iittie trouble has been experianced by contenina~

ties in this syetem,es the welie which are bored,are protected

by a six inch steel casing,wich was driven,in all eases,as far

as possible into the bed rock. By this method all surface

waters are elininated,

The enly trouble in the way of epiderics,experianced

in the systes,cocred in the winter of 1908,shen a serious

ontbreak of wintor cdhelers was traced te tho Tewnsend St. sub-

atation walls. Here it was found that the stec]l casing of ene

of the wells lesked,ané this well was within a few feet of a

trumk sewer, This was remedied by sinking a four inch pipe

inaide ef the siz inch one. After this no ore trouble was

experiended.

Tixia experianee,though,serves to make risain the neecsss

ity of the utmest preemtion im the eeleotion of the aites ef

wolls,end the operation of boring and tubisc.

The location of the wells is well adapted to the tope-

grephical gonditions of the «ity. As the city is practically

ievel.and with no chance of using a gravity syston,the main

station was located at a central peint,and as the oity rrev,

it decane ebvioukly truce that substations would have toe be

pleeed in 4ifforent parte cf the eity te increase the pressure,

especially as the syaten was not ceaimged and lasé cut to

fulfill the present cond’tions.  



Exthematibilsty.

The exhaustibility of the Lansing water supply has

never been truly tested. It isa certain fren the infromation

te be abtained fram the oaity efficials that it merely o

question of a short time whem the eity will have te take steps

toward finding a now soursce,or te adding tc the scurese nev

being used.

This is shows by the fact that the rain pumping estas

tion could take care of the aity’s conmuption,if 2% could be

um at its full capacity,but the wells et the rain station

have by their acticna,shew that they are boing dram frou

at their maximum capacity. We are rocitive that the sinking

of new wolis in scormection with those already in croeration at

the main station would do mo good,ac cround vater fe s-verned

by a fov well kom factors

io» Ro more water eum be eontinmveusly takam out of the ground

than goes into it.

<ee The yiold of the grownd water is depesfient upon the

gharaster and extant of the eatohment area,end tho depth of

the saturated vator Doaring material.

See The valoeity of flow ef cround wator Jercrds wpon the

Gharacter of the material through which it rust pass in gravi-

tating from a higher to a lower level.

The extent of ths catchrent srou of t:cce deen wells

ae diffioult to determine,as it involvaeze study c® the feo-

lorieal oonditions,rhioh vo aro not eble to racc in tre time

alloted. We are reasonmelio cortain, theug:..that ito boundaries

are not in the immediate vieinity of Lansing.  



the firat well built for the systen was a dug well

meroly ponetrating the gravel. The webl was 71 feet in dia-

meter and 28 feet deep. It was built undor the direction of

iy.Coates.a hydrmuilie engineer. The water obtained was cf

rood quality,and the supply was reperted to be inexhaustadle,

but it less thah ten ycare it was intirely gone oveing,me

doubt to excavations into ths bed sat various plaees,which

served as tans to draw off the water,

The Gecp wolle were tion bored,and while they will

always.no doubt,yield water of the same atandard,they will

become lens efficient as new welis are sumk inte the samc

strata in and abcut the city.

The seasons will have no effect upon ths yield of the

wolls,except that the domanis made upon the system by the

sonsuner may make a shortege in the supply.

Plant.

The plemt ef the Lemaing City Vater works consists

eof one main and three eidstations,whichcare located in dif.

ferent parts of the outskirts of the aity.

The main station,whieh vas constraeted at the begin-

ing of the present aysten,is lcoeated in comection with the

City Lighting Plant en Cedar St,mear Michicen Ave.,and wd

about 100 yards from the benk ef the Grand River, It is

equipped with a 18 = 56 tandem Holly Pump,and has a capecity

ef 5,000,000. gallens per day. This purp was instalied in

1693 emi has been in almost contimious service since. It is

however in goed shape,and handles the exacting demands upon it

in good fashion. In sormeation with this Bolly puzp are two

2,500,000 gallen Worthington Pumps,which are used as auxillaris

8



4n case cf brake down.

The main atation purps frem 2°” decp wells wiioh are Bb

bored in a close vicimity te tho station. The main station

has been in oporation since 1658 and ovinc to ite eentral

Losation will no Bouhbt oontinus to be tho site 68 the water

works system.

The first ono of the substaticnsa was ectablished

on Townsend St,at tre igtorseotion of Isnce St.,ami about

200 yards from tho bank of the Grand Pivor. At peesont this

etation is not in use,the services cf the otncr stations

pein; adegquato. hore are eheren dcep wills st tiis ctation

rongins from 215 to 245 foet doen. }

Tne gocond station wes bullt fr Torts Lancing

om the bank ef the Grarni River,near the Seymore St. oridse.

This station 4s cquipped with a 10 x 1° vertiaal triplex

purp nemufactured by the Gould Hfc.Co. It is mm at 2 constant

epooa of 35 strokes per mimite by a 76 horse rover fillis

Gharbersa Motor,

This 6tation is operated Ben beurs peor day, therobdy

kocping the northenc pressure wo @urirs toe icavicut ssneumpe

tion houra of thc Gay. At tris station there arc form siz

ineh wells ranging from U5 to %60 Peet in depth. The punp,

wisen working at full capacity,omorates on the wells with «

¥Yacuim of £5 inclss undcr strndard con@itions,hevevor a

vaccum of 12.5 inches is gcrornally maintainca.

The thire @cbstetion is located cn o> cuisvlvania

Ave.,at the Grand Trunk RU. cre@ging., It is equiped with

ec Foirbanke end Karsh 14 x 12 reaeiprecating puxrp with a caepa-

6itg of 1 million galions per day. This station is the newest

6



ef the mibstations and is rum internittcntly to cave the wells

at the nainsatation.

The pumps at the substations are rotor driven. The

qurrent is mrmplied from the City Lighting Station,whioh ia

gun in comection with t!.o main water station.

Ali three of ti.0 enbstations are «:al] roatly fare

niebed brick atrustures, The purping machinery is embedded on

Gonorete at about 18 fToct bolow tie murface of t’.o Cround so

ee to waco tho Lift as mcall as practicable. {bo stations are

an charz: of two non,one for night ari one for duy work,te

Operate tise pura up)em erdera fro: tc rain atsticn.

«7Stross.

she water syste: cl Lensing is what io now as the -

direst stand pipe system. ine gater is pompod fre all tio

stations G@ireotiy into the system from their various locations.

Om Cader &t. aththe main staticn is located « steel standépipe,

which is used as on equaliser for tne ayotem. The standpipe is

1c Leet ligs anc fe 16 Leet in diector, Leadin: amy fron

tho atation,to tho stemdpipe,en= in w=. oor direotion serces

fias Cr@nd Tivos to osmgses cve- ere 1° ineh mains. These

aro theo let;cat moins in the eyatan, ord have mo avrillaries

dn cuse of c breals dorm. At tic eluntrire at Codéy St. and at

the intorscoticn of casuingten ed SJiezen £¢. the lerce nairs

bramci:. out into the aycton,diatribu7tin, vater to Cie varicus

ryarta of the guctom. A cemistion omiing that the epeton was

fnetalied wisn tie alty wan moclicr anki lons flourist{rg ie

ghosn by the fast that ho regides lawn eyetem,distributing

water to te Various portions of tno olty,is used.
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but im guest onge. ac cam bo goon ber the mep cf the system

nocerpaiwirg tole tieata, there aio ie motne ind clhugle street

OF gonin ti. leiyo unina dren to orsll omnes. This cen ebvioualy

be ceo fo us Coatrary to good prectice aes tho sce~wnying

lesa of hosel woula oe aernmicomile,ari would lescoly Jopree

cinta ths p;ossuis acd bebe bie sitétobére: of <n -alns.

ADO avoseee ava ef Uc meine throuchout the

sygton fo six doones Usreu h,thowgh dm ahert sito ctroets thise

Qirep to Your in@.cus

Pong sll tie aige of tie meine ceres anot

Critichia: oF “ta cyatensgtiat Le in the merber of doad enda,

whieh car be seen in tha ascoupanyiny sep. Peat ents in mains

exe not only a violation of good practio®:,but are dotrinental

to tho ovetcn ama nay basene @ poadtive monsse to the eomenmers.

Ag rater soon bocces starcment where thorc 4é@ ne aireciation,

testorda insraced rapldly.

Coax.eusnt(on.

lhe quantity of cater furrichad tc a ality fram its

gern: evetoan io a moat inportant item <ithout en ample

Surely of water in an inland oft, the aiiy wi31 enrfer from al

deck of prepor saaitery practices.

tue conamrpiion of a city Le fi, ured per capita per

dove In good @rericen practice the anoumt ehould be fren 75

to 190 cations. In ordcr ts Getermine the oonmrmtion ef

Lansing, comsiderable trouble was enommtored,beccuse of the

Lack cf apparatus to measure tho true’ amount of mtor mromed.

This somes about fremtthe fact trat the emcimt of water purped

et the twe muibstations is not meamined in any way, the purping

bag"gefeye intenaittantly merely to remove the drain upen

8
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Ag a rule tie wator from such wells is practically

storilised by a prolonged and siow process of filtration. A

viowsl serve, can scarcely he mace ce? t-9 catcrent aroa,except

siere tho coolc: f4cnl staucture ef 1 -: courveunctis territory is

is Imaimm by cuto.nescc ovrveys. jnd a bacterial anelysis of tha a

water ly rcervesly neccecary becuvose rroloried Mitraticn

COrVivec tle wetter of bacterial 120. A ci—ical excrination

de j2sctteally all t:ct fs neccsrary,ert this 13 to 2otormine

te amount und chcracker of tne Aieclvod rircral ratter.

fneiveis of City seater leliactse at. Sit: Osttel.
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waitin cold by reter rates,thec cost is:

wee gallons or less ------------- 4° per thousan..

TO COM pol.tr FO C&O ral, awnmwnme 17" ®

socee #8 ise con® Cll conf "

1 %0 COCO £211oOns anannnmnnennmwe wernt os

“20 uso ov roters shocld to estallisheda esrecilally in c

eyeten of tis sort as rani‘dlly as vroe.cibla,as it ig the bpeot

Possible manner to vrevent wasts ¢c? water by co!surmoers as

well an malbing a uniform expcnso,t::e consumers pavine fer tro

WALCP they UB06

In Bansires tha use of mets:rs is esrccially desired,as +t:

survly ef water is linitcd,ani ghsculd te uscd ta te boot

pos.1blo rafimu,.

binanccs.

ahe money with which t2o0 Lansing syvstcr ras constructed

was furnished by bond Lesuo inrti:s sprins of AFE5 whon the

cyston vas or:canizcd.

“he oririnal borded inadc-ntcdnoes was " an ¢re.00 . OF

e

this indcsbtednoss,tbond:; to the value of = 75 CCO havo ratured

amid pcoon rata out cf tho earmitinis of the syvstern,leavin= bon?’s

outstandins te the aneunt of { FC COO unraturcd.

she construction accom: ux to June 1.12°3° «78:

sabn plpe 11nc,71 NA1ES. mnmammenren-nneee °° OO FOIA]

CEQ service connccet) CYNEwaeeweeeeenwnwo GCr>OBTO Cr:

2925
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Puzos,etc

OA wolls GDGED GD-4ED OED OD SEP CD DS EEGR 6BGDED> OOOF OF OF Oo 68 SE FFODOS8SBOeae oy M22Q C8

Tota] -----= Fry OFF ns

A cons ive Gotiraut: o2 tho value cf tho sveton would be

Concluinio.

roinvesticaticn we Tind that the vator

Gyotom at tho precont time Pulfilils the resvircments as to qualit:,

but the quantity is an iter wich rust te ecannidcreda ecbeifly

$n tee Purtizcr ceveclercrert of to. Lerrincs ivetom.

Ag wilio. by the conrumpticn eccalt with iv this toesis,

that tAo earmount usce per corite curing too errirs ronth

emounic te ¢° callons. “his arrvevnt falle witrin too acount

°°

tual .GOU aulLoritics Elacc in seot rractice.but it 1s veryS

probable t at to Maximum us.@ @arins t'.e curmor rénths sould

approach 1°0 vallonsa per

Sve amount toot chucwid te eurpljed is two tinen toe

avera.o conowortion plue tee maxicum fire acrvice denc.

shis maxicur is never fulfilled as the rresgure in tho ovtivins

Gistricts drone avein. tic heavy censurrtiot pours co that tho

Corestic serviecc is oxeatly irmeircee,to saz neothin= of the

rossible Tire demand.

cThis fonture w? will atte rt to discuss by te surcestion

and criticisg: of tuo wlé rotofcs of L. provercent.

~ . 4°. a I. $ & th ~ r.wae Lire fe too ingialiication cf Piss ypreacure pystem a:-

d.sisned by iosciors &....co and i}.C. Jlis,in t:cir 1911 Thecis

rerort. (tis s’sto ao cecilned ag bein: now under considcraticn

by the Lansir . “ater teoxwd,

in

 



This hi,zh pressure system is to te installed for public

use cnly,and to water to re pumped directly into t2:0 systom

and cram cra:m from the dead Kiver, «nich would be an inexhaust-

ible supply.

Tho use of this system would greatly rcduce the demands

upon the present syster,the supply fror which would be used

intirely for dorestic purposed,time savin; to the people of

Lansin:, thoir present water surply.fcr drinking and cooking,

ab 1% could not be improved in quality.

the installation of this system as now proposed is to be

laid by layins it first in the main busincsas stroets of the city,

as a neuclicus,and b7 cxtonding a small amcunt cach vear, cradualiy

completin; the systom. In tho wuilding of t'.e s7ygten bp t-is

method,it rolieves the necessity of incurrin- another bonded

incebtedness, es the cost will be covercd by the earnings of the

systors and by screcial tax,which would te relieved by decreased

insurance rates which would surely follow tLi:e installation of

such a syster.

The éne sorieovs foulé of installing such 2 system by small

picces is that in ell probability, tiat unicss carried cut under

the @irsction of ana onrineer,it would not be laid in accordande

with good practice. By this we mean the careful censicoration and

locations of princ‘rle rains followed by laterals and the dise

tributin,, cysten which would give to the city the best possible

resujts fcr the loaset expended acrount,whoreag if the system was

entirely laid uncer properly executod plans and snecifications:

4% weuld @-rcaéfatcly releave the prosent situation and become a

scurce of catisfeaction to its users.

vr
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