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THESIS
The Investigetion of the Lansing Vater Supply.

Introduotion.

e investigation of the Lansing City Water Supply
wvas undertaken as our thesis with the ides of showing just
vhat the prevalling comditions of the water system are,with
the view of determining its adegquany for a growing oity.

It is proposed to oriticise favorably or otherwise,
and to recommend improvements. Ye base our eriticiszs and
recomnendations on references takxen from treatises on good
water supply methods as presented by recognised suthorities.
Ve will not attampt te mention cur suthority en oonslusions
reachsd for each part of the systenm,but prefer to summarise
here.

Our mutherities are: "Pudblio WaSer Supply” by
Turnesure and Ruleel; "Water Work's lManagcement and Maintenanod”
by hdbard end Xiersted; "Treatise on Hydraulics® by Mesrimen;
*Uater Supply Engineering® by Folweld; Water Supply Pepers.¥e.
172, U.S.0e0loglcel Surveys Geclogioal Survey Reportsiand
*"Chemiocal Analysis of Wager® by lasom.

Ye are much indebted to Professors Vedder and Rosing
for their suggestions,alse to several coity officials and state
officials for data and information,scme of whom are Mr.C.D,
Dodge, superintendent of Water Poard,Mr.¥.B.K1rby,Seeretary ef
Vater and Light Beard,and Mr.Bugo R.Delfs,Cheif of Fire Dept.




and aleo to Dr.M.L.Holn,Gtate Pacterioleogicalist;ir.Allea,
State Geologlet; Prof.Barrowe,professor of geclogy at M.A.C,
snd also to the engineers at ths varisus stations for their
eourtesy and bhelp.

Souree,

The wator mpply of the City of Lansing is & strictly
gromd sator myply,as the oity obtains 1its intire mpyply from
doep bored wells renging frem £30 to 500 feet in dspth. These
wolls are located in four 4ifferent parts of the oity,snd
while they are not of the ssme deptih,the mpply is derived
from the sans strefe.of sandstome. This is shom dy the reeowds
of woll borings sd water snalysis very conolusively.

Lensing is situated in the Coal Basin of Southern
NSchigan. This basiy sxtends over s sonsidersble portien of
the southern peninsula,and has the general shape of & senoer.
It 40 composed of o cardonifercus limestone formation,followed
by & complex sandston® and shale with interwediate seams of
ooal. From this ooal moasure 1s drawm the water for all deep
driven walls of this viecinity.

The trus source of the water is indefinite,but it is
plain to be somm that it comes from 4dome remcte catoment ares
where the wpper impervious strata sutoreops allowing the pore
eolating sxxface water to resah the eoal measure.

As the Imovliedgze of scurde 1is necescsary for an
inteligent analysis af water,it 1s known that lansing's
aupply 1s intirely free from surface waters of the immediate
viainity dy the fast that the doring of the wells has never affect:

e water in the shallow Qug wells that are in the neighher-
hwood




hood,aleo the shasnoe of tudberales in the pipes,shieh resuls
frem organisms shich are found only in the surface waters. T™he
teuperaturencf the water is neslly constant,showing 1% o de
e gromd |myply.

Very 1ittle trowdle has bhoen experianced by comtaninee
tiem in this system,es the wells which are hored,are pretected
by & six inch steel casing,wxich was driveh,in all eases,as far
as posaidle into the hed roeks; By this method all muface
waters are elixinated,

The enly troudle in the way of epiderics,sxperianced
in the systam,oscursd in the winter of 1008,when a serious
mtbreak of wintor celers was trased to tho Townsend St. sud.
station wells. Here 1t was foumd that the stecl esaing of eme
of the wells leaked,and this well was within a few feet of a
trunk sewer, This was renedied by sinking a four ineh pipe
inside of the six ineh ome. After this 1m0 xore trouwdle was
experisnocsd,

This experianges, though, serves to make nlain the neoesss
ity of the utnmest precsution im the ssleotion of tho sites of
wolls,and the operation of boring end tubigs.

The location of the wells is well adspted to the tope-
grephical eonditioms of the eity. As the city is practieally
lovel.and with no chance of using a gravity systoa,the main
station was located at a cantral peint,and as the city grew,
1t becane ebvicully true that substations would have to de
Plesed in different parts of the ¢ity &8 inaorvase the pressmuve,
especially as the system was not dsaigned #md 1agé out to
fulfill the present conditioms.




BRiemetibility.

ihe exhanstidility of ths Lansing water supply bas
nover been truly tested. It 1s osrtain fren thoe infromation
te be odbtained from Ahe alty efficials that it merely e
Quostion of a shwrt time whiam the eity will have to take stepe
toward finding s new souree,or to adding to the sourde new
being used.

This i3 showlh by the fact that the main pawping stad
tion could tako oare of the aity's oommmption,if 2% oculd de
rm at its full capacity,but the wells at the rmain station
have by thelr astions,shown thet thoy are doing dremm from
at thelir maximm capacity. We are pozitive that the sinking
of now wells in cosmeciion with those slroady 4n ororation at
the main siation would do no good,as ground wvater s £~vermed
by a for mell nown faotore-
l.~ Ko more watsr san be eontimnsusly takaon out of tie groumd
than goes into 1t.

2.» Tho yiold of the growmd water is dopamident upon the
gharasteor and extant of the ghtohment area,snd tho depth of
the saturated watar doaring material.

. Jew iz velooity of flow of ground wator ldercrds tpon the
sharactar of tho material through vhich it rust pass in gravi-
tating from a higher to a lower level.

The extent of ths catclrent arca of t'oce deep wells
&8 4ifTiouls t0 determine,as 1t involvéeza study ¢ tho gec-
logieal oonditions,vhich w0 aro noct ghle to walc 4n the time
alloted. e are reasomsilo cortain,theug'..trat ito bounderies
are not in the immediate vieinity of Lansing.




The first well duilt for the system was a dug well
meroly ponetrating the gravel. The welll was 21 feet in 4la-
meter and 28 feet deep., It was Built undsr the direction of
Kr.Coatos,.a hydrsmlie enginesr. The water obtained was of
good quality,and the mpply was reported to be insxhsustadle,
but 48 loss thah ten years it was intirely gome oweing,mo
doudt to excavations $nto ths dod at various plaeses,which
sorved as taps to draw off the water,

The deop wolls were thon bored,snd while they will
always.no doudt,yleld water of tho samo standard,they will
becoms loas efficient as new wells are mmk into the samo
strata in and about the oity.

The seasons will have no effest upon ths yleld ef the
wolls,exoept that tho doxands made upon the system by the
sonsuner may make s shortage in the supply.

Plant.

e plent of the Lanaing City Water Torks oonsists
of one main and three mibstations,vhichzare located in dif.
ferent parts of the esutskirts of the aity,

The main station,whiieh wvas constréeted at the degin-
ing of the present system,is located in commection with the
City Lighting Miant en Cedsr Gt,near Nichigan Ave.,and ¥od
sbout 100 yards from the bank ef the Grand River., It i
oquipred with a 18 x 58 tandom Holly Pump,and has a capecity
ef 5,000,000, gallems por Asy. Tids purp was installed in
1893 and has been in almost contimious service sinoe. It is
however in goed shape,and handles the exasting demands upon it
in good fashion. In commeation with this Holly pump are two

2,000,000 gallen Worthingtom Pumps,which are used as auxillaris
8



in case cf dbrake down.

The main statiom pumps from 27 decp wcllo which axe ®
bored in a close vioimity to trhe station, The main station
has doen in oporation since 1055 and owing to its esntral
looation will no Bowdbt oontinmua o Do tho site 68 the water
works system,

The first ona of the substaticna was ectablished
on Townsend £t,at the igtorssotion of Igace E5¢.,axl adbout
200 yards from tho bank of the Grand Pivor., AL peesont this
station 18 not in use,tho scrvices ¢f the oticr siations
being adoguato. ‘thore are eheven &cep vw~lls ot thils ctatiomn
ronginsg from 2156 to 245 foet doen. '

The socond station wes tultlt ir Torth Lausing
on the donk: of the Grand River,near the Scymore S¢. dDridze.
This station 13 cquippod with a 10 x 1 vertisal triplex
porp nenufactured by the Gould ¥fz.Co. It is »m at 2 oonstant
apodd of 35 strokes por mimite by a 78 horse pover f1llis
Ghardors Motor,

This station is operated tgn hours per day, therodby
kocping the northond pressurs up durlrs tc Loavicot coneump-
tion hours of thc day. At this siztion there are foem six
inch wolls ranging fyon U%0 to 000 feet in dopth. The purp,
viion worling at full copacity,onerates on the wucllo with o
vacuixs of 23 inclies under siendord gonditionc,heever e
vacouum of 1.5 inchee ic gerorally rmaintalncd.

The third shslelion is localed en Imusrlvanie
Ave.,at the Grand Trunk R.IH, creésing. It is eguired wiih

¢ Falrbaks and EKargh 14 x 12 reaiprocating purp with a cspa-
ety sf 1 milliom gallons per day. This statiom is *‘he newest
0



of the mubstations and 1s run internittcntly to cave the wells
at the mainsatation.

ihe puups at L0é mbstations are potor driven. The
ourrent is supplied from the City Lighting Gtation,which 4a
fuun in comeotion with tho main wator stations

4All three of o substatione are z:all noatly fere
nished drick strustures. Ths pusping mastidnery ia amboddod en
sonorete at about 13 foct dolow thw eurfase o ti.o [roumd 8v
ea to maxe 3Iho 11f¢ as scall as practicablo. ilo stallons are
in chary: of two cem,onne for night and ono for duy work, to
opsrats ti.o PEpa Wpor erders from tic main atstlien,

systune.

iho water systuz cf Lansing i what ip lnown as tre
direct stand Dtp‘ system, i@ gutor s pumpod from a1l tho
stations Gireotly into the gystox from thoir variocue loscations.
On Cedar St. aththe main staticn is located s steel standpipe,
which §s usod as s e@mliser for the ayotem. The standpipe is
102 feot iyl anc & 12 f2ed in dleoisr. Lealin: awmy froo
tho station, to (Lo otamdpipe,eni in U odir Jdireotlion ceross
s Crand dvor 20 Wusilrgbes Lve- ere 10 inch nains. These
are the lafpcod moing in tho gyatom,ord have no auxillaries
in cacce of ¢ breclk dovme A0 Lie ela®rlre at Coddr St. and at
the intorgcoticn of Tastington wd 1lezen £¢, the larze nairs
branci: cut inte the gyctos,diet=ibu’in,. vater to Lo varicus
varts of tho greicm. & condition obhoing ol the cyeoton wag
installed viwsn ti:e ity vap s ilcr an lens flourinting e
ghosu by the faot that o rogudar lolurul rystem,dlotriduting
water to t's wvarious portions of (.o oiiy,is need.
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Iut in suz onse. ac car Lo oo b fle rop of 11e wysiem
accorprnrirg il thesd g, there e U0 palne 40 & clogle strest
or oo €0 laico walng dren to eroll omes, This cen odviously
bo oo €0 Lo atrary io good prectiee as the oo anying
lesa e Brald wiuld ve m;uomlc-,uv! wouvld lersoly 49pre-
ciate ths ;rsavic aud hohee Uio éldtoddner of ¢n mains,

P0G avespge 8l el Lo usins throaughout the
creter 40 six fnchea hrou iy ildagh An ebort sico ctroets thdse
d&irvr to Pour Anc.is

Jlang wll U aigoe of tie woine oowneg gnoihed

riticia ol Lo gyatelntual s dn the muber of doad enda,
wiiich car he seon in the agcomgpanyinll mep. Doad ends in nains
sre not only a viclation of good practioco,but are dotricantal
Lo tho orstcn aud may bodcho @ postitive moruse €20 the SOBEINETS.
As rator goon LOCKESo stagmamt where tlore 14 ne aireclation,
roastords Insrase0 rodldly.
Cazaunt A,

s quantlly of water furmichad to a oty from ite
grnlr evetor 1o g real Auportant itoms Vithout en ample
supmiT of wnler In gn inland oltr,the aliy wiil suf'feor from al

2ot of propor amiiary rructicec.

e conaxTilon of & olty Lv £ urvd per capita per

dare In good &roricem practico ths auount ehcuid do frem 75
ts 170 gallong. In ordcr to determine the ompumtion ef
Lenoing,oomsideradble troudle was snommtorsc beccsure of the
lask of spparatus %o msssure tho trvs smount of wator mrped.
“his oores about fromithe fact tra! the ermimt of mtsr purped
et the tue mubslations 1s not measured in any way,the punping

YRirgodene intermittantly mercly to remove the drain upen
e
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Lin 501d by roter rates, tlic cost 1s:

1CCT £2110N0 OPF 1058 e-wwec—eeceea-- <40 per thousan..
1C €00 ol 50 68N 18] ymeccaca—e S .
:‘f} cee L “lf‘(.‘. o " - - - o .nn " . n
1 700 CCO £2110n8 ===-. N ® .
“hio uso o roters shotld o costallizhied especlally in o

syetun of tids sort as ranidly as ro. oilla,zoc it is thie beet
rossible narmer to vrevent wacic ¢l vater by corswrmors as
well ao raiiding a uniform exXpcnoc, U:0 concuccra ravine for tho
valcr they 1u60.

In Laneirg the uce of melsrs is es-cecially desired,as %
surrly cf vater iz 2initcd,ani glould Le usced to t' e boot
ros:ihle raimur,

Yinanccs.

“he money viith which tho Laneging syston was constructed
vas furnished by bond issuo inrilis spring of ATES whon ithe
cyston was or;anizaed.

‘e orisinal bLradcd indeptcdnoes was 7 195 €O0.00 ., OF
this ind:btednecas,bhonds 2 1o value of 75 €C0 havo ratured
and beon rala cut of tic cxrmincg of tio grstery,leavin~ bona
cutatanding tc the encunt of [ FC €50 unratur~d.

ilic eonstruction accoint 1 to June 1.1°10 wnag:

Pain Pipc 1ine,71 niles. ececmecmecccccccaaa ¢ 720 701, Q1

CuaC Servico connccticrga- - - cY 66U,
2075 Leoters 40 873,36
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Conclucion.

&6 a rosult of our investi-atirn we Tind that the wator>
eyotan at tlc preocont tinme LU1fills the reostvironents as to quallty,
but the quantity ic an it wich ruct o econnldared cleifly
in the furdicr develercorert of 1o Lirncin- Lretom,

Ao oo Ty otic conrunriion doz2lt with In tDis tiecis,
thiat tho arount uvccd per corlta during o errirs ronths

mounio to ¢F prallenc. “ilg cromvnt £2110 witrin 400 arount

tiaatl _ood aud.orilics placc In 0ol rractiice.hut it 4s very

probable t.al t.o naxirunm veed auring ' e cwrmor rénths s .ould

approach 100 gallons rer ¢ ita

e arouvnt 1.6 chuwuld b

o

cirrlied 4a twe tinen the

avera,. 0 congw . riicn jlue the naxirun fire scrvice éomvnd.

[ %]

his maxi~w- 1is rever fulfilled as tho rreopgurs in the ovtlrirs
districls drans during tie heavy consurntieos! hnure ro that 4re

corestic scrvice 13 [reatly Ir-elirad,to sar nethins of tle

o deande

e
Q
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ihis footvre w2 will att>rt to discuss by tie suseoslion
and eriticiag: of twn ounilile rat .0ls of 1iprovormant.

Lhe Lirct i e inglaldlotion cf & 1Y yronours cvston oo

d.osinod b7 1652218 Ceneoc0 and :.C..214c,1in tielr 1211 Thoiis

rerort.e “hie srshoen as decihed as bein s now under concideratincn

by the Lonoir - atocr cord,

o0




This hi:h rroscure svstem is to be installed for public
use cnly,and tlo wator to bte pumped directly into Lo syastem
and cdrarm crawm from the urau;zd liiver,hich would be an inexhaust-
ible supply.

Tho une of this system would greatly rcduce the demands
upon the present srster,ihe supply frorm which would be used
intirely for dorestic purposed,tilmio saving to the people of
Lansing thoir rreosent water surrly.fcr drinking end cooking,
ab 11 could not be improved in quality.

“he installation of this systom as now proposed is to be
lcid by laying 1t first in the main busincas stroets of the oity,.
as a neuclcus,and b7 cxtonding a small amcunt cach year,gradually
corpletin; the system. In tho building of t'.e systom bR t-is
neth~d,it rolieves the necessity of incurrin: anotlsr bonded
incebtednecse,cs the cost will be covercd ty the earnings of the
systers and by rcrocial tax,which would te rclieved by decreased
insurance rates which would surely follcw iie ingtallation of
such a syster.

The &ne soricvs fould of installing such o eysten by small
picces 1s that in ell probability,that unless carried cut under
the dir:uction of ona onginesr,it would not te laid in accordanoe
with good practlice. By this we mean thic careful ccneideration and
locations cf princ‘rle rains followed by laterals and ‘he dise
tributin; cysten which would give to tie city the besi possible
resu}te fcr the 1loaet expendod arountywhorcas if the svotem was
entirely laid under properly executod plans and specifications

t would grroélately roleave the prosont situation and become a
scurce of ca*isfaction to 4ts users.
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