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WATER SUPPLY FOR OSHKOSH, WISCONS IN

Fo To Thwaites, Jans 1934
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The problem. Oshkosh is one of the three cities in the Fox’River Valley
vhich u~es surface water for its publi¢ supply. The others are llenabaa
and Appletons Inasmuch as the city water in Oshkosh was unsafe for a long
period of years and,although now safe,is still of rather unpleasant t?sﬁ?,
odor, and Gemperature, particularly in the suumer, there has been periodic
agitation tc change to an underground sources The writer has hereln considerc
first, the pescibility of developing a well water supply adoquate for-the B
city. ana svcond, how tuis proposed supply would compare in uwtility with
both the existing service and with surface water treated by improved
methods, The cost of developing an underground supply is not treated
in dotall but alternative pleons are cutlined and compared. Underground
water supplics have the great advantage in that they are cooler and have
a more pleasant taste than do most surface waterse When taken from prop-—
erly conctructed wells they are safe without chomical treatment for the
slow gseepage of water through tho earth purifios it o a degreé that is
difficult to attain by artifieial methods. However, well waters suffor
in comparison with lako and rivor waters in that thoy are markedly harder
and may contain iron,

GEBOLOGY

Oshkosh is urderlain Ly two distinct classes of deposits, first,
tho unconsolidatod clay, hardpan, and gravel at the surface, amd sccomd,
the firm bod rocks below, Wabor occurs in both classes of deposits but
in varying amounts.

Surficial deposifs. The surfieial doposits in Oshkosh were duposited
by glacial action with accompanying wators. Sush deposits are colloeiive-
ly tormed™drift", Iuformation on the drift in the eity was mainly securod
from a very large sct of woll records kopt by Mr, Matt Ge Faust, woll
driller, 162 Scott St, The writor is groatly imdebted to him for permission
to make usc ef this data. Thoe drift in the city can bo dividod imto
two distinet layors, On top thorc is from 5 te ovor 8C fceb of stomy
red clay which contains very littlo wator. Below this is "hardpan" which
consists of limecstonc Woulders and pobbles mixed with finer material.
it is gray im color and varios up to a maximum of over 9C foot thick. In a
fow placos, howovor, thc "eclay" rosts dircetly on bod rock. The hardpan
contains littlc wator. Loeally laycrs ef clay, cand, cad gravoel oceur
in or belov the hardpan. The sand and gravel contain somc wator but
the layors arc not knowm to bo moro than a fow fect thick. This formation
supplios the shallow drivon "fountains" along the river. Thoso coasc to
flow wvhonovor rainfall is dofieicnt for a fow yoars. The total thicknoss
of drift in the city varics from 10 te slightly ever 100 fout,

: Bed rocks, The bed rocks bolowv Oshkosh arc shovm in the accompanyiig
d19gram whore a block with sidus runming morthwost and northoast has boen
oplit to shov the wndorground structuro. Down to a dopth ef from 70C to
900 foct from tho surfaecc tho bed rocks arc fairly soft. consicting of



limcstone, all of which contains magnesium (dolomitg), sandstonc most of
which is comentod with limc, and a very littlc shalce Theso "soft rocks"
contcin water which is very irregularly distributeds Below thom lios
gronitc and othor similar "hard rocks™ whieh contain yery litilc if any
wetor. Thoso rocks arc collectively tormed "pro-Sambrian." Tho soft
rocks cen ho divided into several distinct layers oach of which is callcd
a “formation." From thce top down thosc formations arcs (a) Black River
limestore, moximum thicknoss in Oshkesh about 1CO foct and which contains
a little water; (b) £t. Potor sandstenc, abscnt in many }locos as showm
on the map but appears to have a moximum thickaoss of roughly 150 focot
and which containe considerable water; (e) Lower liagacsion limoestonc
with o for Ystray” sandstono layors, also irrogular in thicknoss and
distribvtion with a known maximum of about 160 fout and which comtains
wokor ar srevicos; (d) Trompooloau fino-graincd limy candstono, thickncss
abow: A0 fous ond modomctoly wator-koaring; (c) Frapeonia limy gandstono,
thielrocs 120 fout and wator—boaring; and Ef) Dreosbcch sondstone,; 200 to
400 foect thisk aud wotor-boaring particularly noor tho bottoms Tae last
$hrsc formations named above aro ofton termod colloctivoly "Pohudau' or
"Upper Gatbrian™ rondstenc. Tho pro-8pmbrian has boun found in wollp

22 ard 27 and possibly alsc in wolls 23 and 45.

Structurs of bad roch. ALl the formations ef bed. rock slopo ortdip"
gontly clivhoush irrogularly towerd the cast, This fact is demonstrated
by plabiting ox tic mop the sea lovel clovations of some particular contact
which is readily iduntificd in woll rocords. That choson was the top

of the bt, Poter sandstonce although no St, Petor can bo distinguishoed

in moany wolls. Tho uncvonnoss of the dip is oxplained by tho faet that
tho top of the prc~Combrion is not lovel lut is marked by hills and
valloyse The later soft rocks have sottled ovoer this old surfaco so that
we may prodiet thc prosonce nf a concealod gronito hill by tho risc in
the overlying formations. This conclusion is vorifiod in Oshkosh by tho
fact thot “he twy proved discovorios of pro~dcmbrion lic undor a gtruc-

1

tural "high" vhoas tho othor decp wells situnted in Lowor -places soom

E; gaYg gono conslderably docpor without finding hard rock. It fellows
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Ghat 11 we want Yo disececvoer tho moximum thickness of soft, wator—bearing

formatiors wo must scok it in etru 103 T :

N S S it in etructural “lows". The cceempanyimg mop

:IOJ{ v +%s ontours linos sf equal olovution) that structural highs

mrg ocﬁ?u? a.ony dlgome Doulovard, in the northoern part of the eity,
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n? PouulbLy‘.L he for sovthwestorn part ftructual lowvs ocecur botivoon

the several hichs.

GUALITY OF WaTER -

_'Eain that falls en %ho carth is disposcd of -by {a). ovapffation, (b)
ﬁ?nn{ng off 1nto.stroans and lakes, and (o) ° soaking into tho ground.
The hntur-cf lakos and streams is a mixturo of rain wator which has run
d%rucFly into them and undorground wator vhich has spunt morc or loss
timo in tho carth bofore reappearing in springs. In their passago
through thf ground ald underground watcers dissclvo somc »f tho matorial
through which thoy pass. The amount they dissolvoe deponds mainly upon
ghzﬁ thgi pfss.through. .In the region around Oshkosh the undorgrougd
c:ﬁtzzn cgﬁ;zd;iibigsiinghor through limcestonc or through dgposits which

Eggggggg. Wators which contain dissolved  limestono or gypsum
{caleium and magnooium compounds) are callod "hard"., Hardnoog is é%orally
eomputed as though it wero all duc to ealeiwn corbonoto (truo limocstono)
Eh;ﬁ?osult may be stated cither in "parts por million " { Pubsila) oF :
cg Hlni por Us 8.1gallon“ ( geDegs)es The torms "hard" axd "Soft" aro
fommc_:n i used rather Loogoly, for in a rogion af cxtromely hard wators
lof ingtancoe around Milwaukoo or Chicago, many wators wiich aro somowh;t

058 hard than the average are ofton callod "soft', ®humists usually



congider i :': any wator with a hardnoss of over 10C PePelie L CREEPeEs)
ic hard., Haordnoss is of two kinds: (o) tomporary or removaoble by boiling
end (») pormomonts - Chomisto distinguish kotwoen theso by nocsuring the
formor (thc part which actually is caleiun ond mognesium carbonatc) as
"alleif inity"., Permanont hardness {duc moinly to gypsun) is moasurcd by
the diffcoronce betwdh hordncso and alkalinity. £o far as nov known hard
wators cro not injufious to hoalth but thoy aré undosirable for use with
goop and for mony domcstic and industrial uscse iWhon noxted thoy duposit
seole wnd causc nuch troublc when used in hot-wator hoaturs, ote.
Iron, Somc underground woators contain dissolved iron which eome
fron (a) colution Wy docaying vegobation as in marshos wnd {b) from tho
decouposition ef sulphide of iron (pyrite). Tho lattor minercl is olbun~
dznt in parts of tho soft rock formations ospecially ~ocar tiho dotion.
Tron docc not show in the wator whon first. drasm but on otonding or
sraporation it is daposited as an unsighi}y gtain, It 2lso promoocs
Whe grortn ef a kind of bactwria. whieh, although not harmful to hoalth,
¢ouse vbotruetion ef pipce. It moy slao causo stain in washing clothos.
If moro tirm a third of onc part per million of iron it proscmb, trouble
noy be cxpoeted, unloss the wator is troated to romove it.

Tho folloving tablqibunaarizos the aveilablé~infornation on the
quality of both surfaco and undorground wators- in Oshkoshs Tho herdness,
alkalindt ¢ ané ifron vary widely in the difforout foruations. Lr. Fuugt
staboed that ar a gonoral thing hardncss cnd iron both incrcase with
dopihe Owing to tho foet that docp wolls produce wiiriawd of wabers of
difforont compositions the rate at which thoy arc puaped influonces tic
quality of the water. If - punped at a low rato tho wator will probably
be that which ontors tho woll ncar thoe bottom of the pump; if pumpod
more othor sourses arc droawvm upon, Unfortunatoly no analysis of the
water from the doop wells of the Wiceconcin Mateh Coe could be soeurcd
vhon thoy arc on full production, Howoyor, analysos of woll wators frou
othor eitics in {he region have boen added o the table because the cim-
ilarity of goology indicatoo that tho rosulis at Oshkosh could not be
nuch diffcrent. Tablo 2 at ond of roport.

DEVELOFED UNDERGROUND WATER SUPPLIES

Toble 1{ot ond ef roport)susmarizes the rocords of wells in @shkogh
so far as they could be sccurod., - Hothing could bo lecarned about many old
vellses On account of the unsatisfactory city supply there is a vact :
nuabor of private wolls most-of thom shallow and uscd with- hand pumps.
Noarly cvery faetory and many offico buildings- have privato well cupplics
nost of then-usced only for driaking wator. Of this multitudo of wupplics
the only ono vhich ic eomparcble with what would bo nceoded for a city
supply ic thot of the Wisconsin Mateh €o, Nos 27. Littlo dufinitc infor-—
nation could be obtainod from tho ownorw wbout thic installation oxeopt
that it is uscd only fer gir~conditioning tho factory duriag vory hot
woathor. @f the two wolls, cach of which has a doop woll turbinc drivon
by an oloctrie motor, only onc is oporated ot a time, According to lr.
Faust, who drilled the wells, punping 196C gallons per minuwto lowered
tho wat?r fron: tho surfapeco to o dopth ef 50 foct. This moans that 21
BsPells 15 producod for overy foot that the lovel is loworeds This figuro
i called tho “speeific eapaeity" of the woll. In any woll tho yiold is
dircetly proportionod to tho lowvoring er "drawdown™ until that roachcs
tho tep of tho first wator-boaring formation, here 10¢ foot. In othor
words tho well could Wo pumpod at the ratc of about 2600 ZsPalle OF
2,889,000 gollons por day if tho wator woro loworcd 10@ foct. As noithor
of tno?o wolls has ovor boon pumpoggonstantly ovor a poriod of nonths or
yoars it cocns doubtful if guch a high rato could bo maintained, Tho
woll night oloo produco considorable pand if purpold i nmoximpa eapaeity.
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Acserdimg to Mr, Foust the pumping ef the Match Compony wells lowers the
vater 20 feet in a well opp9site his house about 2850 feet distant.

Many reports of effects of pwmping on ether wells are, however, without
foundatisn as the big well is net used oll the time, ur. ¥aust stated

that the shallow "feuntains™ in the gravel along the river-are not affected,
but enly the rock wells, The radiuns of influence of the big well is

at least a mile at present rute of preduction,

The wyqier could not obtain any record of the yicld of the eld
wells ot the watereswrks which were abandoned before they werc taken ever
by the eity. - These wells are all located within a few hundred foct of
one another and unquostidénably simply divided the supply which could
be obtained with ene large modern well. At first the wells flowed into
o roservoir but later they-wer¢ eonncected dircetly to the pumps, a prae-
ticc now regarded as dangorsus beeause looky suction pipes could casily
draw in surface wator. At best, such mothods eould produce only u small
froction of tho wator which ceuld bo obtainoed with modern decp woll pumps,
Howover, on account of the slow rato ef socpago ef watoer through rock
formations hoavy pwmping lowers the luvel in a woll to a point whoere it
costs tou much to raiso tho wator to tho surfaco. For this rcason it
is for mero cconomical to cpaco wells far enough apart so that thoy do
not intorfore too much with onc anothor, ZEven ot a distanco of a milo
eporation of another big well can casily reduce the capacity of a givon
woll 5 te 10 pereent., Tho old watorworks woils arc now partly covercvd
by the now plont and it is unlikcly that ony of thom arc cither hrge
cnough or straight onough to permit the installation of medorn machinory.

0f the romaining supplics, the Oshkesh Browing Gompany can punp.
about 200 gepere vith a suction pump. Most ef tho factory wells aro
produced with smoll stoam pumps which doliver not over 2C gepelle LT
Foust tostod tho offico bwilding and school wells whish he drilled ot
100 te 19C gepen, with a drawdowm of 10 to 15 fcot thus indicating a spoc—
ifie ecapacity ef 6 to 10 for 6 inch wells which enter the Ste Potor to
o maximun of cbout 100 feot. '

The above infermatien indicctos that we could probu?ly censtruct o
12 to 20 inch doop well in Oshkosh with a spoeific capacity of cbout 15.

PRESENT CITY SUPFLY T

The watorwerks nust have-boen locatod en the lakc shorc se as 0 usc
lake water if the wells foiled.- It is roportoed that the old water company
abandoned wolls boeauso of lack of cnough water but it is also stoted
that sand drawm from the wollks injurod the pumps. A modern pumping
syston would romovo this troublo. For evor 4C yoars the eity supply
has beon’ takon from Leoke Winnobogo ond for much of this time it has boon
filtored, Progrossivo oxporiments have steadily improved the euality of
the product and a modorn troatment plant was built in 1924. Tho wator
passos through thoe following stops: (2) odditien of oclum and "activated
carbon" (wood pulp charcoal), (b) aoration, (c) sodunontation in a resor-
voir, (d) troctmont with chlorino aud ammonia wisk mcnucl control, (o)
ropid sand filtration, (f) sterago in"“cloar woll?” (g) sccond chlorinatien,
also vith monual comtrol, (h) storago in covored roscrvoir, and (i)
pumping inte moins, DBactorial tosts ef tho trogboed wator ars nodo daily
ond it is oxamined for froc chlorine ovory hour, ¥Tac bactoricl quality
of tho trootoed wotor is nov satisfactery but tho toupsrofure ot which it
onters the mains ofton roachos 77F in summor, In dictrictc whors much
wotor is used the consumcr reefives his water ot cbout vhis doemperaturc
but in rosidontal distriets the carth cools tho wator *c¢ about 7€ F.
aside fren thic high tomporaturc in cummor tho principzl objecetion to the
procont cupply isc its tasto and odor both ef them tengaklo to the nigh
contont of erganic mattor in tho lakos It may bio » gzwcted thas sovorcl
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improvemonts might bo modo in- troatment. At prosent thé activated cardon
iz oo mixod with mud that it ic coon lost ond, morcover, it cannot cbsorb
i:y of the tastc duc io Chlorﬂﬁiion ao- that process is lator in erder,
night woll bo applicd, ot loast in part, just chead of the filters or
the wator might bo pascod through o proscuro charcozl filter as it io
punipod into the mainse It ic reported that such a filtor in onc ef the
storo buildings gives coxcollont resultce If tho Oshkoch sowage were
troated bofore it iu discharged inte the river and loke, the problom ef
drinking woter troctment would be greatly cimplifiods The chlorinution
should be controlled cutomaticolly for thoe proscnt systen loads to over-
dosage. Nonc ef thoco improva..ntc towchos the problem +f temporaturo
whichy in thc opinion of the writeor, is tho no@®big probdlem in wabor
Gupplys Soveoral plans may be suggostod. Fﬂ%t, the wator might bo takon
fron 2o decp basin dredged in the loke bottome 4Ac the tomporcturc of tho
ground 1s ot o mininum ot o depth of about 60 foot from the curfcacc
o basin of thic dopth chould furnich eoolor wotor than doos the shallow
loko, Objoctions are high coct and the acewnulotion of filth in the hole.
Socond, = part ef tho lake might ¢ oneloucd with dams and tho woter
cdmitted whore loast polluted, Treatmont within thic reservoir could then
b¢ opplicd to reduce the organic mattor, Third, tho storage roscrvoir
might have itc bottom bolow 6C foot dupth cnd tho weter drawm from tho
bottor. Objoctions arc high cost and tho faet that the carth ic ce poor
o conductor of hoat that the offcct in cooling might be dnall, Fourth,
noechanical roﬂj?guratian might be used during tho summocr, probably at
high cost ac tomperaturc doos not mattor with most ef tho wator ucod.
Fifthy woter nmight bo taken above the eity in Lake Butto dou Mortc wherc
it iz not 2o much pollutods This would involvo a long main ferthe presont
plant ar clsc entire reconstruction of tho systom. Docision on which of
these plans is most praetical must awcit further ctudics.

DEVELQPIENT OF WELL SUPPLIES

Tho preoont moxinun demand for wotor im Ochkoch ic about 7 million
gollons poer day. Ac mueh of tho eity ic ac yot unsupplicd with sewers
it ic probablc that concumption of woter will incrcasc coven if the pop-
ulotion doos note Tho diccuscion of dovélopod water supplics akove showed
fhot wells which produce 100 Zepeld Or 1,440,000 g.ped. chowld be gpacod
at least @ milo apart, 8ix such wolls would ko ncodod oven if wo do not
allow for ony reservo in easc ono or morc woll,has to bo shut dowm. Two <
dictinet plans must be considerod: (2) the "unit woll" cyotom ef oix
goparate wellc throughout the eity ond (b) six wolls connceted to a troct—
E?n? plant where the wator would be softoncd and, if nccossary, frood
of iron, , S

Prolininory tosting. -Bofore starting any plan for uce of well wator
a teot woll of at loast 6 inches dicmotor dowm to the pro~Combrion is
most desirables BSuéh o woll would givo dofinite informction ou the undor-’
ground goology, the water ecapaeity of the soworal water—boaring fomations,
and the quality of the wator in cach, Slight variationc might be cxpoctoed
in other loeations, particularly in tho thicknoss of tho St. Petor, but
the basis fer intcllignot plaonning would thus bo sceurced, Tho geology
chould boc choeked by means of samplos takon ovory five foct, Whonover
an dnpertant water~boaring formation has boon passod “lLrough drilling
should .bo cuspended and the woll tosted with oo largo o rupp g8 posoiblos
The tost should includo. detorminctien ef dischargo nia “rawdowm as woll
ag a chemiccl analysic ef the wator. Tho offoet ef purming on adjncont
private welds should bo ncasurod and inforcnccs should .ot de drom
fron hoarsay. The tost woll should not be loeated wiihi. soversl hundrod
f?ct of any old woll which passos bolow the St Potor for tho waber from
differont formotions might "short cireuit™ through tiic olc we¢ll ond vitiato
tho rosults of the tost. A site near to South Main ~a 2tk may be suggosted
as a well thore night be used in oith or systom of dov.lopmont.
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Unit woll oyoton. - In deoigning a cystom of isolotoed well suppl%us
it is noccusary to considor the oxisiting wator mains in dhe clily which
ic now designed to deliover- water from the lokes The nains adjacnwt 'to
a well nust be laorge enough to koop the noximum volocity of watbor Bulow
5 fout per cccond. ¥For a l%-million gePede woll this mcans at locot
& 10 ineh main in both dircctions. At prosent much of the city has no
nains lorger thon 6 inche 10 inch mains roach the morthwestern part of
tho city but 12 inch and lorgor cro confinod to- tho rogion betwuun
Porkwoy ond 12th, noinly en and cast of Maine Applying the prineiplos
horotoforc stotod the following tontative locations for unit wolls arc:

a) Wator works, {b) South linin noar 12th, (c) J8sclyn and Firot Avo., .
d; South Park or clightly farther north, (o) ncar contor of 12th vard,
ond (f) ncar Broad and Now Yorke Tho first threc locations are now
sorved with 10 to 16 inch mains but the othors would roquire oxtensive
nov naing to take care of tho wator cconenicelly. Bxact locchions would
have tobo dotornined by (a) suitablo vacant or rocsonably priccd propor-
tics wnd (b) tho thicknoso of Ste Poter sandstonc presont as showm by
toct drilling. Judging from tho oxporioncéd in’ Madison oach weoll with lot
and punping oguipment would comg about $20,800. or o total of roughly
$120,000 without nocossory changos in moinse Those might bring tho total
to around 3200,8C0, Bogides this it must be romombered that both punping
and nodnt € nonve coots with a unit woll systen will bo considerably
higher thon they wre ot prosont with a conbtrol plant.

Treatod water cyston. Inasmuch ags tho water from unit wolls can-
not be treoted ccononically to reduce the hardness aand ironm, both of
which it seoms probable from Toble 2- arc groater in well watoer than in
lake wator; it would socn desirablo to lead all wator fron wells to
a control troatnont - plants  Tho presont plant might bo altered to usc
for this purpose, However, it is very difficult- to so locate wells that
the noccosary now nains from then to the plant would be as chort as
posciblos Proferably the wolls should bo located approximatoly in line
to roduco tho aneunt of pipe ncedod but this would placo the northern and
southorn weolls eutside tho eity if tho mile spacing is adhered to. G
The writer will not hazard any ostimatc on-the cost ef cuch o plan othor
than it hardly could be less than twice tho cost of the unit well sycton.
On tho other hand, howevor, such largo scale troatnont of well wator
could be porforned nuch noro cheaply than it con bo if donoc by #§ividual
CONCUNICIS .

COLPARISON OF PRESENT. AND.UNDERGROUND- SUPFLY- - - e

Safoty. Judging from tho -routino tosts -and-the-history of typhoid -
casos in Ochkosh -tho prosont wator supply of Ocshkesh-is safce according
to the Stato Board -of Health-typhoid is ondenic in Ochkosh cnd ic probably
spread through unsofe privato -wolls, Many of the privato wolls aro
lined with ctecl pipe which soon rusts eute Somc of thom aro pipod only
through tho claye Some ore, at loast in part, old dug wolls into uhich
surface wotor anders cosily ond without doubt a vast number have unsafe
tops which pormit the ontronce of contaminated waters. although the
fornations bolow Oshkosh doubtloss contain aboolutely safo water where
wndicturbod by nam the punping of largo city wells for a long tine would
greatly lower: tho wator lovels LMony privato wolls would be d¥woed up and
noglueteds Zach such abondonoed or imporfoetly constru~icd woll -ould
thon be a potonticl source of contaninated surfaco won s - whieh would bo
dravm dovm into the proviously puro decper supplicc. Such has actually
happoned at Fond du Loe, To find ond to socl all privano wolls weuld bo
difficult both fron the logal and the enginccring standnoints. The wrinor
rocormicnds that all laorge wells in Oshkosh bo chlorinat-u 'nloss coood
in on approved nannor to a depth: bolow $hot of all aljzzend wollu, Susch
trogtuont ef woll wator would not affeet tho tastc %¢ 2 matorial axtonm,
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Hardness, The analyses in Table-2 show that the waters of SP?lLow
wolls in Oshkosh - average 28 g.p.g or about 2y tlm?s as hard us't?u
present supply. Waters frem deep wells average 22g-g.p,g.o; sllgntly
over twice as hard as the eity supply. 4adjacont clt}es vary fifg about
nolf again to ncarly six dimes as hard, avoraging 255 g.Pege Ln?'przient
supply averages cbout 9 gepPegs Frem this 1nformat10n.1u soums that L?
best onc can reasonably oxpect from wells is water tw}cu.as har? as thy
laoke wotore The rosults f tost drilling might woll indicate that waters
from cortoin formations should be oxeluded from city wells bocausc qf
undesireble hordnoss or iron. If such be doune the capacity of the wolls
would bo loss tham that of tho Wiscensin livtch Gompany. Ir. Faust stated
that in his opinion the hardest wator with the most iron came froy tho.
bottom of the Drosbach sandstonc just on top of tho granito. I? the unit
wall systbm bc adoptod the citizens of Oshkosh will bo ?accd with tpo
nceosaity.of cithor installing water softenors (the ordlgary ﬁomusﬁ%c
sizo avorages somowhat ever {100, installed if me oxtcensive changoe in :
piping be roguired), or paying much heavior rcpair costs on oll apparatus
such as wator hootors and boilers. Soop consumption would also be larger.

Iron. Although tho present -city supply contains some irom §uch1ls
probably dorived from corrosion of the pipus cnd is not presont in the
lakcs Obrorvaotion of bubblc fountains in tie factorics visited shows
iron stwin in tho majority. Tho Wisconsin Metch Co. woll yiclds wator
which is high in iron, Somo wells in the dowmtewn district roport no
trouble with iron. igvordl adjacont citics have troublc with iren but
the othurs do not. - 7% is, thoroforc, an opon quostion as to whot oxtont
iron would bc a problem in Oshkosh woll watcers provided the worst of tho
undorground wators werc oxcludoed from the wells as o rosult of proliminory
tosts, It appoars that iron is worst in (c) thoe Trempcaloau formatien cnd
(b) in thc bettowm of the Dresbach sandstono, :

Tomporaturc, tastc, and odor.- -The prosont city wator is too warm
for drinking in hot woother unless- cooled by tho consumere A woll supply
with the unit well systom would deliver wator to the mains ot about
52 Fo Obsurved privoato supplics aro delivering wator in the bubble
fountoins aobt from 43 to 54 F, In tho "doad onds' of the city distribution
systom, however, the tomporaturc of the watur in hot weathor might not
bc mueh bottoer thonm it now is, cbous 70 ¥, If troatcd-well wator wero
uscd tho acration and softcning processcs would raisc the tomporaturc
considerably in warm weathor bui oxact data en-this peint arc not ot hand.
So for os could be observoed woll-supplius-in- Oshkosh. arc frco from
objoctionable taste or odor.. Most of tho-poople arc now accustomod t0
drinking well water so littlc objcction weuld be raisod to 2 chonge in
the city supply. Chlorination would not affoect the tastc ef woll wator,

CONSLUS IONS

(1) sufficiont undorground water can be sceurcd to supply tho city
of Oshkosh provided wolls arc spaccd far onough apart.

(2) Water from wells can be oxpocted to be about twice as hard as
the present eity supply. B

(3) Iron mcy prove a soriaus drawback to uso of well wabter partic—
ularly if the unit woll systom with untroated wator is uscd.

(4) Woll wator would not bo permancntly safc without chloringtien,
but this would not affoet the tasto, ¥

(5) The unit well systom would bo choapost costin;, ~bout 3200,C0C0 but
the water could thon not be softoncd er freed of iron.

(6) A chango to untroated woll wator would mako tho supply much
cooler in summor and frce from objoctionablc tasto and edor.

(7) Untraatod woll wotor would causc comswncrs much cxponso for
ropaifs, soap, and installation of softonors; it would also beo a mark.d
oxponsc te many industrial usqfﬁi CONTIINUED ON PAGE 9.



Records of wells in Oshkosh,- Wisconsin -

Informetion mainly frowm latt G. Faust, &isoc from Wisconsin Geological Survey

Bul

1. 35, pe 631, Numbers refer o map.

Figures represent depth from

surface to botten of formwlion in feet and depth to waiter in foet.
Elevations, feet above sea level

Nos

Le

e

3.
4y
5e
6o
7.

84
Je
10
1l
12
13
14
15
16
17
18
19
20
L.

22

23
24

25
26

27

28

29
30
31
32
33
34
35
36
37
38

Ovmer Elev. Drift Black St. Peter Waier T.L,. 1 ‘denarks
River depth
Greenkorn 760 R 1 9 139
Golf course T80 29 XL 200 Sundstone at 170,
. {stray)
L LT ' 760" 66 93 18 1LED
Paine Lbr., Co.,5 755 56 flow 300 Trempealeau &t245
" n 1" N 755 71 " 333 n *1' n n
Universal Motors 760G 39 : 3 &350 Sapdstoneﬁgéo
Newman 765 91 140 absent 22 150
Helson 755 83 156 13 150 8t. Petor not
: : regched
North Park Ta0 - 103  1Z8 6 200
MeMillan GCo. = 750 ‘- : fiow 398 No record
Jds e Grark Gde 750 : = ? ¥ RO y
Damke 765 91 160 2 210
Greenlaw 765 95 180 22 19¢ Stray sandstone?
Lampert 785 75 - 245 4 L7l
Schmidt 755 82 145 1) 150
Washburn Y65 106 none 7 234 No linestone
Anderson 765 L ] 15 128
Hanson 765 89 125 16 138
Wickert 765 o3 130 504 160
Commercial House 76C 100 none e 3 178 No limestone
TowleT House 760 95 o 4 134 & i
i zfreata 765 160 Absent 20 275 ~ Stray sandstone at
200
Algoma Fountain 76C 92 absent 7 695 Trempealeau at
. o -300; granite at
680
Waterworks—~ »Bold wells 300 to 9CC total depth-no records
Pollock and ke .
Redford 76C Y5 = 1B5 thin 12 150
Wisconsin Axel Co 755 76 1507 absent ok 195
Heyman 765 - 98 -+ absenk 20 200 Stray sandstone
at 170
Wisconsin Match Co 750 50 100 275 flow 698 Sirikes grenite,
- : no record of other
well
American Bxcelsior .
Co. 750 flow 30 @Gravel well
Foster-Lothman Co, ? 9¢
Morgan Coe ‘ flow 50017
Swift and Go. 755 40 15 5 130
First National 760 e - 09 3 200 Tested at 190 g.p.m,
Post Office 760 82 120 15 128
Lagles Club 760 79 140 B 200
Kimberly 755 9L - 135 8 185
Krueger 760 Bl - 20 11 135
Durler 755 g3 125 oS 110
Oshkosh North-
western 760 85 130 9 22C Tested at 100 g.p.m,
Tremont House T6C 80 110 7 126 .
Wisconsin.Public
Service Co. 750 48 -h£§ 3155 - 192 Probably a stiar

sandstone



" Table 1, continued

No. ~ Ovmer Elev. Drift Black Ste Watwr Total  Remarks
; River Peter depth

Tk+thutz, barn %5 10 30E present 1 100
42 Kotz 760 20 142 a6 159
43 St.Vincent School 755 2C 135 - 202 -~ 1ly 202 ‘Yested at 100 gep.m.
44 Peoples Brewery : + 360+ Yo record
45 Oshkosh Brewing Co., Two wells, 6CC and 80C, no records
46 Beernteen Tas. g 48y iCc 180
47 Horss Brewery =~ 755 10 110 1 RO
48 Oshkosh Trunk Co, 755 46 110 absent R
49 Universal Motrors 755 68 115 T B
50 Hicks Printing Go. 760 66 1i4 65 160
5L st, Mlacys School 985 81 120 11 200 Tested at 100 gePelle
52 Sacred Heart School 755 17 101 15 Qo6 % s ey
53 Wisconsin Nat. Life :

Insurance Coc 760 85 120 15 2300
54 Butternut Baking Go 765 98 .1 absent 10 275 Trempealeau at 250
55 Nevitt ¥865 68 130 1 122
56 Anders 770 10Y¥ 180 25 190
57 St. Josepuat Schoel 765 91 ? absent 3@ 215
58 Guerrsoy Deiry Co 755 70 112 10 22C Tested at 100 gepem,
59 Kuble %60 97 id5 22 160
6@ Radford Bros 760 W 130 7 423
61 Hooper 760 20 120 T 210
62 Gillan Bros. T - B0 139 T B0B
63 Hollister 60 50 110 7 4235 :
64 Ste Peter School 760 61 106 7 200 Tosted at LCC gepen
65 Boyce 786 - 2%+ 7 33 Gravel at 25 ;
66 Normal School 766 90 ? absent ? 633 Trempoalecau at 315,

‘ Not used.

67 Amcs 780 - 60 90 R
68 Carver Icocream Co 765 86 120 15 145
69 Faust Paper Box Co.750 24+ : flow 24 Gravel at 21

Note: Dopth given for lower sandstones is depth of top and whore not
ethorwise statcd sandstone extends to bottom, Blovations were
talken frem Necnahi and Fond du Lac gquadramgle maps of U. S.
Geological Survoy, Washington, D. C. and are given to nearest
5 focb only. i

CONCLYHIONS, continucd. -

(8) tho oxisiéng wator supply ceuld bo improved to a marked oxtont
but no ostimato ef cost can bo given, Tastc and edor can prebably
be grootly impreved but the high summor tomporaturcs probably can not.
(9) Pumping and maintainamcc costs with any systom ef wells weuld
be higher than with tho present plant.
%10) Tt ia for the citizons ef Oshkosh te dccide which systom thoy
profor, roalizing that tho preosont supply is best for industrial uscs
and, in fact, for all purposcs oxcopt drinking for which enly a minutc
portion of the eity watoer is usod. Well wator is ungucstionably bost for

drinking watore.

il



TADLE 2
Hordnoss, alkolinity, and iron of -wators in and ncar Oshicosh.

Hordness is $otol caleium ond mognosium- compounds cxprossod as ccleium
cothonabc. - Alkalinity is totol carbonatos oxprissud .s caleiun corbonctc.
Difforonce between hordness and clkaljpjty is purman snt hardgoss. ALk~
clinity is tomporary hardnosse Whorcyls givon aftor o quosﬁlog mark ;
the figurc was computod from a dotormindtion of ircs cnd oluminum combinod
accuming +hot thoy are oqual in smounts. peDems = parss por million

feDeBe = grainc por U. S. gollon. Analysos from Stass Leboroatory wore
furniched by Nr. M. Starr Nichols.

Location authority Hardncoo Skelinity Iron
ppm, ERE ppa. Ppa.
SURFLCR TATERS o it - :
City cupply Stoto Leb. 133 8 o8 Oe3
% i : H. J. Sehnoider 172 16 132 0.8
Fox Rivor Delie 35, .pe088 117 7 110
L. Hnnobogo. rau Samo 173 16 168 118
Samoy £2lw.rud Same 149 9 102 1 P%
Le Wnncbogo Same 162 10 146 10e5
Scmo Scmo 372 1L :
AVERAGE 9 -
SEALLOW WZELLS :
Jadking, dopih 16  Soame 2795 16 211 Ced
C.M.S‘t.‘P ond P. R- R.’ = S
I3Y woll Bomo -------- 336 19 320 i
Samo, 95 ft. woll Samo’ 383 22 288 - -
Am. Excolsior Co. He J. Sehncidor 471 26 311 21.0
316 15th St. Saine 27 41 345 YLl
735 5th §t.° Same 444 26 363 73,4
1308 68h B Same 688 40 509 112
1342 Durfoc Ste Same 618 36- 420 10,5
947 4th St, Samc 539 31 239 10,4
AVIR.GE : 26
DEZP WELLS : e
Joekoon~Algomo fount— .- - o - =
adn - ' Seme 614 47 201 11.6
Jiseonsin linteh Co. Samo 334 19 341 2143
Jo. bl Btk B0  Bomg .. - 254 15 228 724
Pooples Browing Co. Same’ - " 319 13 269 1.0
Same % Be.ke Sicbol Co. 333 22- 245 72,8
Painc Lumbor Co. Stato Labs 250 15 i ] Oe 7
AVERAGE 22%
ADJACENT CITIES : s
Fond du Loe Shato Lob 384 22 170 0.3
Neoonch Scnc 540 31 243 €.15
Groon Boy Same 237 14 192 2.8
Koukauna Samo 757 44-- 178 0.3
Depere Same 284 17 183 0.8
AVERAGE 255

1.0~
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Jaa. 20, 1934
Mr. Mait 9. Faust,
162 Scobt St.,
Oshlogh, Wiseonsin
Dear My, Feusi:

Enclosed please find copies of the map I prepared for my
rapmwthsmwmmmmmmm«mm‘.
ot Oshkosh, and the list of well records. Une last includss » nudher of
othars than thos you gove me, The complete report wes semt %o the Jcard
on Thursday. After it is made publie I will bs glsd %o send you &
gopy 4if you desire it. The list is for the most part coniined b0 wells
which either strike sandsions of go 40 & depth below where if iz ususlly
found, Was glad to find $hat my sopy of the Universal Motors well wes
sorreet and wish o thenk you for enswering so proupily.

mtomycum and thacking you for past favors,

Sincerely,

F. 7, Tiwaites



WATER COMMISSIONERS
R. M. THIESSEN, PRESIDENT

HENRY P HUGHES WATER DEPARTMENT

JOSEPH P. STIER (GOVERNED BY COMMISSION)

FRANK H. JOSSLYN
CITY OF OSHKOSH

ROOM 8, CITY HALL
ALBERT E. HINTZ, MANAGER

OSHKOSH, WiIs.,
February 3, 1934

F. T. Thwaites

R. D. 4

Madison, Wisconsin
Dear Sir:

We are herewith enclosing our eheck No. 222 in payment of
the seven copies of reports on water supplies at Oshkosh.

Kindly eredit our acecount with this amount.
Yours very truly,
CITY OF OSHKOBH WATER DEPT.

,//’122:;‘444t - X fi—~Lqi§§;

Manager

AEH:Z



RAILWAY EXPRESS AGENCY

INCORPORATED
UNIFORM EXPRESS RECEIPT—NON-NEGOTIABLE—TERMS AND CONDITIONS

1. The pmvml'o of this receipt shall inure to the benefit of and be bindi
n n the consignor, the consi and all carriers dling this shipment an:
| apply to any reconsignment, or return thereof.

2. In consideration of the rate charged for can'ymg sai perty, whleh is
dependent upon the value thereof and is nfruegm
exceeding fifty dollars for any shipment of 100 munds or and not Exuwd.mg
fifty cents per pound, actual weight, for any shipment in excess of 100 pounds,
unless a greater value is declared at the time of shipment, the shipper agrees that
the company shall not be lisble in any event for more than ffty dollars for any
shipment of 100 pounds or less, or for more than fifty cents per pound, actual
weight, for any shd)meut weighing mere _than 100 unds, unless a greater value
is stated herein. less a grester value is declared and stated herein the ghippel
:fu-es that the valye of the shipment is s last above set out and that the lmhnhty

he company shall in no event exceed such value.

Unless caused by its own negligence or that ol its agents, the company
uhall. not be liable for—
a Differgnce in weight or quantity caused by shrinkage, leakage, or
evaporation.
b The death, injury, or escape of live !rﬂnhb.

express company's line by a carrier other than an express company. If not so
marked shipments will be refused. A
7., As conditions precedent to recovery claims must be made in writing to

the orlmnsung or delivering carrier within nine months-after delivery of the
roperty or, in case of failure to make delivery, then within nine months and
fteen days after date of shipment; and suits shall be instituted only within two
years and one day after the date when notice in writing is given by the carrier to
the claimant that the carrier has disallowed the claim or any part or parts thereof.

8, If any C. O. D. is mot paid within thirty days after notice of non-delivery
has been malled to the shipper the company may at its option return the property
to the consigoor.

9. Free delivery will not be made at points where the company mantaing
no delivery. service: at points where delivery aer\nr,é as maintained free delivery
will not be made at add beyond the hed delivery limits.
Spechl .A.dd.l Provisions as to Shipments anm-ded by Vessel from the
.. United sules Io Places in Foreign Countries.

10 11 the destination specified in this receipt is in a forcign country, the
property rowmd Ium.-by shall, as to transit over ocean routes and by their foreign

uch di be subject to all the terms and conditions of the

¢ Loss of money, bullion, bonds, coupons,
veluable papers, or other matter of extra
articles are enumerated in the receipt.

Jewelry,
nary :raTue, unbea such

4. Unless caused in whole or in part by its own aPighgenve or that of its
agents, E.the company shall not be liable for or del
cou Yoxa

The act or default of the shipper or owner.

The* nature of the property, or defect or inherent vice therein,

Improper or insufficient plc'lung. securing, or ressing.

The Act of God, public cnemies, authority of law, quarantine, riots,

llrr:ke.u. perils of ma\ngal.mn. the haurda or dangers incident Lo a state

of war, or

‘The examination by, nr pnnml delivery to 1he consignee of C. 0. D.

shipments.

Delivery under instructions of consignor or consignee at stations where

there is no agent of the company after such shipments have been left

at such stations. '

cegn

- 0

ile arlu-!es or articles ennms'!mnholly or in part

5. Patkagees conuumng lr
ked so as to insure safe transportation

of glass must be so marked
express with ordinary care,

6. Wheh consigned to a Et:u:e at which the express company has no office,
shipments must be marked with the name of the express station at which delivery
will be accepted or be marked with forwarding directions if to go beyond the

lay

receipts or blll.! n( lading of ocean carriers as accepted by the company for \.he
aln ment, and of foreign carriers participating in the transportation, and a3 to

transit is accepted for transportation and cljvs-r}r suh_uzct to the acts, ladings,
]aws. regulations, and customs of oversea and foreign carriers, cuxlod.lans. an
;ovormnenu. their employm abd agents.

11. 'I'hc eompany shall not be liable for any loss, damage, or delay to seid
over ocean routes and their foreign conneetions, the destination of which
ia in a foreign country, cecurring outside boundaries of the United States,
which may be oceasi any such acts, ladings, laws, regulations, or customs.
Claims for loss, dnmsgc or delay must be made in writing to the carrier at the port
of export or to the carrier issuing this receipt within nine months after delivery of
the property st said port or in case of {ailure to make such delivery then within
nine months and fifteen days after date of shipment; and cinims 50 made against
said_delivering or issuing carrier shall be deemed to have been made against any
carrier which may be liable hereunder.  Suits shall be instituted only within two
years and one day after the date when notice in writing is given by the earricr
10 the claimant that the carrier has disallowed the claim or any part or paris thereof.
‘Where claims are not 8o 'made, and/or w:ts are not instituted LKM eon in accordance
with the foregoing provisions, the carrier shall not be liable.

12. It is herel d that the property destined to such Eore:gl:‘x countries,
and sssessable with foreign governmental or customs dutics, taxes or charges, may -
be ﬂopped in_transit at foreign ports, frontiers or depositories, and there held

and and such duties and charges,
when ldvmwed by l.he company shall become a lieq on the property.

To Destination
et T T :
Bireet Address or Non Agency Destination z P 7 Z ST
<X N$ 2343
\ Declared Value Value Charges
e — ) -z :
= eight Expresa Char,
7
(]
Shipper y 7 Class | Paid Beyond C.Q.D.
/ (s ;’Aﬁ-"' A f 4
Shipper's Stéeet Adﬁﬂ!&s PREPAID ] n Charges
T
(Orlglna!)’A
(Form 12)

‘ SHIPPER’S PREPAID RECEIPT

NOTE—The Company will not pay over $50, in case of loss, or 50 cents per pound, actual wmghﬁ. for any shipment in
excess of 100 pounds, unless a greater value is declared and charges for such greater value paid.

RAILWAY EXPRESS AGENCY

INCORPORATED®

Recaivad shipment described hereon, subject to the Classifications and Tarifls in effect on the date hereof. Value
r to be that entered in space hereon resz.dmﬁI “Declared Value,

herein declared by Ship;
agrees: to carry upon the terms and. conditions printed hereon,
thereof accepts and signs this receipt.

Number of Pieces

' which the Company
the Shipper agreeu and as evidence

7

o e = f
) ] t'-"Lc-t-"T?{?-'f-&--gj_ . o L € i

For the Shipper ] For the Company &




Dee. 11, 1933

g&wmw&m?"h?'m
Deor lir. Bata

after you loft the other day I talked over the natter of
nelidng the survey et Oshkosh with dhe head of our department, Dre Leith.
Ho thought theb in view of present conditions I wes entively justifed
in meking & lunp sum eharge for the work. It wos formerly the custom o
eharge eitios only for actusl expenses but du sccount of the eubs in salary
it is no longer possible to do this. The work will be dene during my
vasetion for I have my lass elass on Des. 20 and plan t0 eamo up $o Oshkosh
tho next morning, If agreeeble to you I will charge fifty (§50.00) dollars
for the job of rendering a report om the probable yield of wells, necessary
spesing, ohemiosl and bastorial quality of sush supply compared with
preseat supply, end so forth bub will not towch upon costs. I gather thet
your department ean estimete those after I have made my report. The above
sun will include my expenses in the field, typing of report, blusprints
and drafting provided not to exeeed two nights be spent ewsy from here,.
It will not include any seeond trip should sush be necessary, nor supplying
'mmmmamuo:mmwmsma
first 4¥ipe  jo chemiosl or basberisl malyses than those furnished

mubymmwmunmmm
Vory truly yours,

Fe T« Thwaites




Dos. 18, 1033
e Albort E, Iints, Menager,
Water Department, Gity of Oshkosh,
Roon 8, Giby Hell,
Oshkosh, Wisconsin
Dear Mr. Hinbs:
I heve not as yot rocloved eny answer Yo my lettor of Dee,
11 giving tems for e survey of the wabter situstion in your cily, Please
advige me if I am to come up on this coming Thursdsy or not. Under present
conditions I canmot afford to make & txdp without suthorization in
writing. If this lettor erosses one 4o me please disregerd id.
Yory truly yours, '

¥, 7 Thwaltos

i
'___«...___‘_,__"



WATER COMMISSIONERS
R. M. THIESSEN, PRESIDENT

HENRY . HUGHES WATER DEPARTMENT

JOSEPH P. STIER (GOVERNED BY COMMISSION)

FRANK H. JOSSLYN
CITY OF OSHKOSH
ROOM 8, CITY HALL
ALBERT E. HINTZ, MANAGER

OsHKOSH, WIs.,

December 18, 1933

F. T, Thwaites

R. D. 4,

Madison, Wiseconsin
Dear Sir:

I received your letter of December 11, 1933, rsgardlng the
survey that you will make at Oshkosh.

Your terms are entirely satisfactory to us and we shall be
awaiting your arrival soon after December 20, 1933.

Yours very truly,
CITY OF OSHKOSH WATER DEPT.

e

Manager

AEH:Z



';;t 2&.:1 E. Fintz, Monager,
Doar Mr, Hintzy
I dresing up aw 02 undasgreund waber conditions in Qshkosh
for my mmxmunahla to locate the woll of Gs Pe Howllt mmmw ‘
for the resson that tids pardy no longer li.vas on thet sireet { 1928 M"
mamm-wmmmmmm:
I sleo found thed my roserd of $he well of Dixde ﬂll:bﬂlﬂl‘
not bs locateds 28 nob thie outslde the city!?
My nobes on the well of the Curver Iec Croma Co, seen B0 be
ineomplete. Gould you please eall Mrs Paust and get the full figuvest
. The sbove will be grestly spprocieteds I had e long talk with
Mr. Warviek of Yhe State Bomxd of Heslih yesterdsy, elso called up Mr, White
in regerd to the weber supply ab the Northarn State Nospital.
Very truly yours,

F. Ts Thwaltes

!&v.-,.,

i



MANAGER—THE MAYOR WATER COMMISSIONERS

SscRETARY—ALBERT E. HINTZ LLOYD D. MITCHELL, PRESIDENT
SuPT. CONSTRUCTION—PETER GEFFERS CORPORATION COUNSEL

CHEMIST—H. J. SCHNEIDER WATER DEPARTMENT H. T. HAGENE, COUNCILMAN

ROOM 8 - CITY HALL GEZORGE H. RANDALL, ENGINEER

(ﬂitg nf ('Bﬁhknﬁh

SEC. OF COMMISSION
WISCONSIN

January 8, 1934.

Fo To Thwaites
Science Hall
Madison, Wisconsin

Dear Mr. Thwaites:

I received your letter this morning and wish to give you the
following information:

Geo. P, Nevitt lives at 250 Lake Drive. He itill has a well
which is 5iinches, clay 65 feet, hard pan 67z feet, lime stone
to 110 feet, sand’stone to depth of well 122 feet, water which
is from surtace.

In regards to the Carver_ Ice Cream Co, aft 146 Merritt St.;
They have a five inch well, elay to 80 feet, hard pan to 85%
feet, lime stone to 120 feet, sand stone to depth of well 145
feet, water 15 feet from the surface.

In re%ard to your question about the well for the Dixie Co.;
wish To inform you that this well is located five miles out of
the city of Oshkosh on the lake road. This well is a five
inch well, elay to 10 feet, hard pan to 42 feet, lime stone to
70 feet, %and Stone to depth of well 125 feet, Flowing water.

Hoping this information is what you wanted and hope you are making
steady progress on report. If there is any further information
t%at you would like please do not hesitaste to write me as you go
alonge.

Yours very truly,

CITY OF OSHKOSH WATER DEPT.

//.

AEH:R /Z«-—-f Z R V““—*?S_




_ Jem, 18, 1934
lve albert L, idnts, Menager,

Haber Bepertuent,
HRoom 3, Gloy Hall,

Doaxr lre iHinbst
Eaclosed please find by bill for §50,00 for seven sopies
oi my report on water supply et Oshkosh,
mmmmm:nxmwmmzmm

are being sent via express prepaid. There was no map for Werds 1 snd 8.

It is oo bad that I was unable to findsh the roport for
the meoting of yestorday but it wes just out of the question, Nr, Feust
roplied that my eopy of the log of the Universal Motors well waes correct

instoad of his.

I did not take up the suggestion of publis drinking water
fourteins es $hat would have to bo finaneod outaide the regular vabervorks
systan, |

Trusting the report is what you need, I m,

Mdttlonal gopies of report will gbst LY donts bach postpaid, Io
our eustom I will, unl ‘ ; | Following
mu&m“mm‘mWMiﬂ. file a copy of the

F, T, Thwaitos



Jan. 18, 1934

m-.nm:.mm.m. |
mal Vm-in
- Oalikosh, Wisconsin
m&.mnm

_ :uammmwuumm.wm!mu
wmwmw;vhﬁm mmmmmmu:m
diym&:mlmmmhdng!ommébymcm Ploase
nobe that I 4id not reciove a mep



WATER COMMISSIONERS
R. M, THIESSEN, PRESIDENT

HENRY P uGHES WATER DEPARTMENT

JOSEPH P. STIER (GOVERNED BY COMMISSION)

FRANK H. JOSSLYN
CITY OF OSHKOSH
ROOM 8, CITY HALL
ALBERT E. HINTZ, MANAGER

OsSHKOSH, WIs.,

January 13, 1934

Prof. F. Thwaites

R.D. 4

Madison, Wisconsin

Dear Sir:

The Board of Water Commissioners is to have a meeting on
Janvary 17, 1934. Will it be possible for you to have your
report in at this time?

I you will be unable to send us the report at that time,
please write and let us know,

Yours very truly,

CITY OF OSHKOSH WATER DEPT.

%"ﬁnag%r 2 ‘L“%

AFH:Z



TR T R DRAFTING ROOM

DU TION ORDER ;
EXTENSION DIVISION k f
Nomie-. . - o /J} 7777777777777 Address ﬂ? «z"";féw},. ;{f-":l""x-"'ﬂc

DateOrdered___ ir ted

Kind No. N Size of
of Work Wanted Pla(:es Plat:s Rate
e 3 /0
___________ Lo o Sl
! |12 |12
/ / 70
RS T -
B ER /3 | 23
B TR
____________ 2 L%
{
= %S0 1. . te
i ] 25

Total cost of work

White =White Prints or Blue-line Prints BP =Blue Prints PLEASE PAY
Pos. =Photostat Positives VD =Van Dykes BOOKKEEPER IN
Neg. =Photostat Negatives 0il =0iling Charge ROOM 107
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MATT. G. FAUST & SON

ARTESIAN WELL DRILLERS

DEEP WELLS, PUMPS, PIPE FITTINGS, ETC.
Thirty-five Years Experience

162 SCOTT STREET
OSHKOSH, WISCONSIN

Jan 16, 1934 Telephone 3536

Mr.F.T.Thwaites
Seience Hall
Madison Wisconsin

Desr Mr.Thwaites:

In regards to your letter of Jan 15, I am sory I made an
error in the copy I gave the Water Board, the correet copy of
the Universal Motor Co well is,
elay to 25 £t
hard pan to 38g
lime stone to 240
sand stone to dep of well 256
38% ft of 8 inch pipe
water & £t of surfes,

In Ffefering to the Wisconsin lMatech Co well I have no recorrd
Idrew up that log from menory simply to show Water Board where
they could expeet to get water,

¥y records of wells in the northwestren part of city show
onleny one lime stone but the lower part is a sandy lime which
I think is the second lime stone joining the first lime stone,
in this sandy lime we often have small layers of sand stone
which will preduse from 1 to 15 gal of water per minute,

I hope you will find this imfernation satisfactory and if
I can give you eny more I will be glad to do so,

Please do not hesitate in asking,
Sincerely
Matt G.Faust

NI et ®
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Water supply for bshkosh, Wiasconsin

F. T. 'rhwaitea J o,

/
b ¥
The problem \ Jye. 1
Geology g " V4 =
md snrfieial depoaits v P {' & /’ L
) >~ . j f/" 5 % / L/
4 4 / 2 {; /
h’ I'thﬂ T E B T & hod) Bl s 27 / y ? & s’
Vool il A T M n b [5G P m, y jiters 3

ot —hhe

Developed underground water supplies

Prosentasggply ~ : e it ) BN TS ”“-;;w;mw,
1\' L i (_ 2 #j_‘b‘,\‘

Davolopment of ugﬁé;ﬁruund aupplies\i,_xk _i;?w
stk

Campariaon of present and underground snpply

=]

?’_, A ] k,a_ PPty

The problem. Oshkosh is one of the égr eities in the Fox River
Valley which uses surface water for its public supply. The others are

Menasha and Appleton. In : 1 as much as the ;:httz city watar in Oshkosh

1! G barw e

was unsafe for & long period of years and 13 still of rather unpleasant
Cb-q‘ ﬂ’ﬁ‘k@’hdw AN
taste ani)odof}particularly in the summer there has been periodiec

agitation to change to an underground source. The writer has mmdwymwad
tex herein considered first, the possibility of developing an undergeound
water supply adequate for the city, and second, how this proposed supply
would c;Pare in utility rith‘éit existing service and with surface water
treated by improved methods. The cost of development of an underground

¢

s underlain by two distin&é classes
s : at
of deposits, first, the unconsolidated clay, hardpan, and gravel mmax the

surface, and second, the firm bed rocks below. Water occurs in both
classes of deposits but in varying amounts.

Surficial deposits. The surficial deposits in Oshkosh were

deposited by glacial action with accompanying waters. Such deposits are
collectively termed “arift,w, Information on the drift in the city was

supply is not treated in detail but several alternative plans are outlined.
e Qevloregn — 3 —— ———————— e

&
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G
secured from a very full set of well logs kept by Mr. uattﬁraunt, le2

Scott Street. The writer is greatly indebted to him for permission to
make use of this data. Well logs and oxpogrea in excavations show that

A s
the dttft can . be divided over most of the city into two distinct lnyorsf

ﬁr‘@ Tias

£fret. & stony red clay whieh—s from 5 to over 80 fest thick. This
contdines no water. Below the "clay" there is \"hardpan" consisting of
gesx a mixture of limestone pebbles and boulders with clay and silt.
It is gray in color and the thickness varies til::lp:h a maximum of
over 80 feet down to localities where it ik is absent and the clay
rests én the bed rock. In a few phaces there are thin layers of

blue clay either on top of or within the “hardpan? 1In one well

( No. 7, see list and map) red clay is reported below the "hardpan”.
Along the south side of Fox River and at North Park sand snd gravel
occur in a iayer a few feet thick either within or below the "hardpah".

The "hardpan” contains no water but the sand and gravel does and is the

i
source of the numerous shallow "found&ins along the river; fsem Oshkosh,

nnm No investigation was made of the gravel dzjsita west
\ "

T T :
Sne of the pits mgs m

that this gravel lies upon bed rock and contains little or no water.

o - )
T{I\ﬁ B t\JJ '(j;jw (_Q..Ln.i.p\.!, A} f.}

%O o lﬁi“ﬁg\‘mﬂé vvene 00 »»’i;f_iﬁ.

of the eity but when in 1914 i4-wes notiled

"Lﬁ*-?'r‘ \i T”\ J r A e

§
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Bed rocks. The bed rocks below Oshkosh are shown in the accompanying

diagram where & block with sides runging northwest and northeast has been

ey

ok,
showaesplit $&=IW0 to show the uademgmewad structure. The bed rocks

down to roushcly 700 feet below the surface — ot/
consiss of limestone all of whicn contains magnesimm and is J1:hererore )

correctly' called “dolomite™, and sandstone almost all of which is cemented

|, !

with lime, There are some very thin layer- or shale. ‘Below these

_ ;nli\ivhly soft ‘héd\rocks niﬂ'which aeemlathd Ym@er u@ bq\a,\ there

is granite and other hard rock me\st of. whtgh wgs. once molteiis

_The bed rocks down to the granite contain water but it is very irregularly

"hard rock"
distributed. Thexgeaxtim or "pre-Cambrian® contains little or no water.

The upper or "soft rocks" can be divided into several distinct layorg',_,

ey

each of whienh is called a  “formation". From the top down these'\aro:
(a) mestuws Black River!lmgstone vA maximum thickness ix in the city

b T
#eo-roughly 100 feet, t and contains little watery (b) St. Peter';udatona J
but =
%abmnt in many places as shown on the map mmk sppears to have

. W mexium thiclness of roughly 150 feet and contains considerable
w ? 2 aa) ’\'—)\. N é\‘ ety A s &U}Jwt‘

water, (c¢) Lower Magnesian limestone, mi icknessjiroughly &0 160
feetxan butuiocally absent and which contains water only in crevices,
(d) Trempealeau formation of fine grained limy sandstone and sandy
limestone, thickness about 60 feet and only slightl$/ water-bearing,

130
(e) Franconia limy sandstone, thickness 14D feet, water-bearing,

and (f) Dresbach sandstone, coarsest near bottm,m averaging about = &
0 T 1 Ty, o, i Lore
200 feet thick, Thx snd a good water producer. The bottom of the 7 b ,M:_J
*‘”J-N:L.‘?";'“ g
soft rocks is known to have been reached in wells No. 22 and 27 where irj“v{“}*"},
,g,n
granite was found under—the-sundstoness It was probably attained in the C’” Tt

T ot
‘deeper wells at the waterworks and Oshkosh Brewery ( nos. 23 and 45.)



2
or "dip"
Structure of bed rock. All the formations of bed rock slppe'\gently

towxrdxthaxsxxt although khermxarsmaxy irregularly toward the east.
beneath-theTwie, This fact is demonstrated bypplatting on the mep

the sea level elevation’of some particular im contact which is readily

identified in well records. That shosen was the top of the St. Peter

sandstone although no St. Peter can bm in many wells.

The unevenness of the maip is explained by the fact that the top

of the pre-cmbxﬁkn is not level but is ;!:arked by hills and valleysi

.sam_}he later “‘aort rocks weze-depesttedthey have settled W

over this old surface 20 that we may predict the presence of a concealed

granite hill by the rise in the overlying formations., This conciusion

is verified in Oshkosh by the fact that the tuz proved discoveries of

pre-Cambrian lie under a structurmal "high" whidke the other deep wells

situated iswsmrxamxths in 1aw$;laces seem to have gone considerably

deeper without finding hard rock. It follows that if we want to discover

the mt-m*hickneu of the soft water-bearing formations we must seek

it in structural "lows", The mep shows by its eontoura or lines of

equal elevation that structural highs are located along Algoma Boulevard
and possibly southwest of the city

and in the northern part of the city. Lows occurxmmimiyzmmrikxmf between

the two highs and scuth of the Algoma Boulevard high.



g 0 r"’>
Quality of M%E 'atef!. / In their passage through the earth

all underground waters dissoive some of the material through which they

or gypsum

pass. Waters which contain dissolved limestone A(calcium and magnesium
d. o
compounds)are celled "hard". Harness is generally computed in terms of i yv;;{-

limestone onliy (calcium earbonate) and the result may be stated e:u:ho::'7 ,, Vg
- Q( . L v P N

as "parts per million™ or "grains per U. S. gallon". The terms ®hard"™ and
"goft™ are generally used rather loosely )ror in a region of extremely

hard waters)ror instance mmumii around Milwaukee or Chicago many waters

which are somewhat leas hard than the average are often called soft :I
. Chemists usually oohaider that any water with a hardness of over 100

parts per milq,nnﬁ\ \o"?f \313 "herd". A Hard waters are not injurious to Sy
ﬁ,uﬂl

_________ 2l

health-‘so far w but are undesirable for many domestic uses
N\ Th— M«hﬂ

When heatod) they deposit seale)a&’ they destroy a large part of the

“.soap used in washing idg” a deposit of siimy insoluble lime soap.
o substance
¥ A :; Another undesirsblexminerxx is iron. Iron is dissolved in geseat abundaneef\@‘\

7‘-'5:' y \b\

/ -na,az:h..marshea and where sulphide of iron in the rocks is undergoing
dedomposition. Iron does not show in the water when first drawn
but on standing or evaporation it is deposited as an unsightly stamin.

It also promotes a growth of bacteria in the ;m pipes which although 2
Tt gty w-un.kv,_ﬁ-lf ;”"“’“

not harmful to health} cause obstruction. Alt ore than a;fhird of one

part per million of iron is preseat .

water is treated to remove it. The writer has not endévored to
A

trouble may be expeetedjunless the

tabulate the full analyses of waters in and near to Oshkosh but has _
\ R M-

summarized in the following table what is known of the hardness and iron.
P\’P'

srtun : Wﬁf‘ém be

done-is-to-indicate the. presence.or.-ahsence-of “iron-stains where the ..

water-is-used,’
§ : T' “‘}?‘“*49’”’5\ 0

TPV

]
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The amount of hardness and iron varies greatly in the different formations.

Mr. Faust stated that as a general thing both inerease with depth.
from Oshkosh

This fact renders xmimmimzm the @fialyses of waters A‘blms far made at the

city waterworks of little valﬁe @s & criterion of what would obtain Uy‘“
\.\M—‘M : ‘L\"’W"' o

in the water from large wells d at a high rate. When a mmkiax

well is pumped at a low rate it makes little if difference whether it is

shallow or deep as the water nearest the surface makes up the bulk of the

product. Unfortunately no analysis of the water from the deep wells of

the Wieconsin Matoh Company could be secured when the uells are on

FERRPNE

i
‘-sides-of--Oshkosh. [\me aimilarity of geology rohibits any marked

difference in the waters beneath Oshkosh from those on either side.

- 2 B -5
G LA 1
A \
i e J

\

Inxaddikismxiacharinesscthaxiaiin
Herdness is of two kinds: (2) temporary and (b) permenent. In the table the
portion which is temporary end is removeble by boiling is designated as
Yalkilinity". The difference between hardness and elkelinity approximates

X in Oshkosh
the amount of permanent hardness. /In only ;’ig'analys:bs wes the iron determined

as suche In the others the amount stated is computed from a determinetion

of iron end eluminum combined and is, ___qrafore, et least.ihree times too

Ch fantslily 15 h_&-\ni .
j"‘% oo LW hsata W ('5’ e wwr\&/\tl, 2, Aute taaddioile

g

i
P Vi LN

la.rge.
LArsa l/:'- u‘»‘

h,.
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Developed underground water supplies. mm table/
- ¥ B Y §

[, ¢ A

summarizes; :Izh\er .rec.ards; of wells in Oshkosh which appeared to be important
to the pres-nt study. On account of the unsatisfactory city supply
there is a vast number of private wells ranging from shallow wells
with a hand pump to the desep-12 inch wells-of the Wisconsin Mstch Company.

and many office buildings
Nearly ,dyery raotoryl\hnniag, private supply of drinking water . Of this
maltitude of supplies the only one which is at all comparable with
what would be needed izxkkam for a city supply is that of the Wisconsin

[P PRPTNy AP from the owners

l@tch Co. ( No. 27). Little def itah could be mhabout this
installation except that it is used only for air-conditioning the
factory during hot spells in the summer. Of the two tellg) each of which
has a deep well turbine diven by an electric mmkix motor only one is
operated at a time. ' According to Mr. !‘aust) who drilled the welis 3
pumping 1060 gallons per minute lowered the water from surface to
a depth of 50 feet, This is equivalent to a production of about 21
g.p.m. per foot of drawdm’ a quantty called the "specific capacity"
of the weil. Amxwitiriw Until the lowering of the water reaches the top
of the highest productive formation, here 100 feet, the yield is directly
proportional to the lowering. A .loweringﬂ';dravdwn“ of 100 feet should,

otad

o/ 81
thorg.‘ore )produce roughly 2000 gip.m. or about Q_‘a’ ’gallons per day.

As the wells have never been pumped constantly for month after month,

it is-highly doubtful if such a rate could be maintained indefinitely.
According to Mr. Faust the pumping of these wells lowers the water
quearter . i1 2850
Y) "f 20 feet in a well opposite his house @ kgif mile away. Many raﬂrt of

effects of pgmping on adjacent wells are however without foundation === 2Q
Do A Wl . T wved atl e " Tsws )
The welis do not affedt the shallow or drift fountains according to

P
Mr. Paust but ohly rock wells ., The radius of inihﬂence}{l.a probably

mh# mile{&t present rate of productioh;'“‘---,‘
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‘U‘f“tho-mn_qjhﬂ_nlla.i:here seems to be no record of what the old

wells at the waterworks would yield. These wells were all located within
an area of a few hundred feet and unquestionakly interfered with one
another. At first they flowed into a reservoir but were later connected
direct/,to the pumps. Such methods gave a yield which was only a small

fraction of what could be obta:lned with modern deep well pumps or air

La, W '\»*1 JJ ‘?._.:.._, *-Jsi ot J ! fl.l.,‘.

1ut;§f‘"ﬂ It is 1mprob;ble, han'nr, that any of these old wells are

large enough in dismeter or strdght enough to permit the installation

of modern pumping machinery. Of the remaining supplies the OBhkosh
Brewing Company can pump &@ﬁé 200 g.pem. with & suc#ion pump.
Maxtxafxtihsxes The Oshkosh Northwestern well is pumped with an aut,omatio
air pump which runs only when water is drawn. Most of the factory

wells are produced with small steam pumps which ;m not over 20 g.p.m.
Mr. Faust states thatzhe office building and school wells which he drilled
will produce about 10033\?;. m. with a drawdown of zot=ever 10 to 15

feet. This indicates a specific capacity of 6 to 10 from wells which

)0
for the most part do not enter the St. Peter more than U0 feet.
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“"! Present city supply.. ‘The old weter company first uaedAarteu:Lan wells
but abandoned them because of apparent lack of sufficient quaﬁty of water
It is also reported that the pumps drew so much sand from the wells that
repair costs became prohibitive. gor over 40 years the supply has been taken
from the lake and for much of this time it has been filtered. Progressive
experiments have steadily improved the quality of the product. AL present
treatment is carried out in a moderm plant. It consists of the following
steps: (a) addition of mand activated carbon (charcoal), (b) aeration,
(e) sedimentation :Ln H reservoir, (d) treatment with chlorine and ammonia
with manual control, (e) rapid sand fidtration, (f) storage in rmmsrwsirxmmd
clear well, (g) second chlorination with manual control, (h) storsge in
reservoir, and (i) pumping into mains, Bacterial tests of the treated water
are made daily and it is examined for free chlorine every hour, The bacterial
quality of the treated water is now satisfactory but the temperature at which
it enters the mains often reaches 77 F. in the summer;™ o:vever through much
of the city “‘giiﬁé water is cooled by the ground to not over 70 F. Obviously
in large mains where much water is being used the cooling is less than in
residential districts. Aside from tkix high temperature in summer the
principﬂg.p objection to the present supply is the taste and odor which are :
reported tol\be present in summer w en the lake is high in organic matter,
¥, may be sﬁggested that several iﬁngovm ents might still be made in
treatment. At present the actiyated carbon is so mixed with mud that it is
soon lost and moreover, it cannnot absorb any of the chlo:[ne taste as that
is added afterward. It might be also applied directly before the water
passes into the filters or else the water might be passed through a pressure
carbon filter as it is pumped into the mains. It is reported that such a
filter Yvea excellent results. 1n one of the store bulldlnga., It must be
realized that the large amount of raw sewage which is discharged not far from

the intake makes the treatment problem excessively diffa.eult at Oshkosh,

T yoldd Ase *i"“?‘h Lo Awse ﬁ' Al t'*w "'U“”y&
’Wkuh oo, alo rv“!"‘ } a0 oa W rsdanr crxe«a-—vbus»«(ww’t
oK, g ptarsse & st srrdon et VAt

e havbtaas, *‘7-1' Ww—/(&m &wv‘ﬂ-‘b’ff‘ tolrge
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It is also possible to refrigerate the water as it passes into the maims.
Such would unquestionably reduce the taste and odor problem and from the
engineering standpoint is feasl.iale. The finaneial aspect of the problm;éw
is, however, much more serious and it must be realized that the requiite
machinery would be idle most of the year. 4t was also suggested that a
hole several acres in area and 75 feetl deep.be dredged around the intake.
In such a deep place the water of the lake would be cooled by contact with
the earth. The vritar be][aélves that such a project would not be feasible
not so much because of its cost (excavation would be mimm almost all in the
"clay") but because such a hole v;ould receive so much rubbish drifted

along the bottom by waves and currents that it would become very foul and

bethon v}
stagnant. A much more feasible ;nr.l plan would be $o place theﬂ storage
o <K Agae A

reservoir much deeper in the groundé, The minimum earth temperature

accurs at a depth of roughly 60 feet from the surface, At such a depth
the stored water would be cooled by the earth to a very marked extent, the
amount depending upon the rapidity with which water was changed. The low
capacity of earth for conducting heat might make the results diaapcinting

but nevertheless thew riter feels that were the palnt t‘g\be built over agian
more
such an idea might be feaslble/ than mechanical retr:.gera‘lu.on. Const Ui
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The present maximum demand for

water in Oshkosh is about 7 millloﬁ“giiiéns per dey., As much of the city
is us yet unsupplied with sewers it is probable thaet consumption of water
will increese even if the population:does not. The discussion of developed
water supplies above showed that a deep well which produces 1,600,000 geped.
will affect wells nearly a mile away. It EBxkminky seems reasonably assured
that wells which produce 1000 ge.p.m. or 1,440,000 g.p.d. should be spaced
et least a mile apart. If we calculate on needing 8 million gep.de
at once
in the near future six such wells would be needed without allowing for any
reserve in case one or more has to be shut down. f;o distinet plans must be
considered: (a) a unlt well system of si® isolated wells throughout the city
ek ol Leech o tade o
dlscharg;ng‘ﬁﬁgiyater into the mains end (b) six wells preferably 81l dn @ *f
a line ahputﬁnmmalnnbatmaan_each_nne discharging water to the present
treatment plant where it would be softened andlif necessary}freed of iron
beforebbing pumped into the mains. Before starting with either plan a test
wallﬁtovm t0 the pre~Cambrien whkizk is most desirable, Such a well should
be‘at least 6 inches in dismeter so as to permit installation of a deeé well
turbine for test purposes. The geology should be carefully checked by means
of samples teken every five feet. Whenever an important water-bearing
formetion has been passed through drilling should be stopped and a test
run for several days. The test should incluégﬁmeasugaants of discharge and
(Egrawdown as well asﬁ;iter analysis. The effect on adjsx other deep wells
should be noted wherever possible and conclusions should not depend upon
heersay only. The test well should not be located too near to old wells for
the reason that there waters from different formations may "short circuit®
through the open hole of the old well and thus give misleading results,
The writer suggests a site on or near to South Main St. not fer from

12th Street. This place is low on the geologic structure and is close to

the 12 inch mein in case the well should be used., Such a test might seem

costly but the information obtained would enable a much more intelligent

e fngf
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ff***ﬁv o be reached than is now possible

§

Another favoreble site would be not far frpnrkhe north side of North Park
The noeth west part of the city is unfavorsble because the St, Peter
sandstone is absent in so many places that no idéa could be gained of its
capabilities, The drilling of & test well and its thorough study should
precé’@ﬂ any decision either to keep the present supply or to embark on

either of the proposed plans of undergreund supplies,
E 3 ‘

/’j E.l?.iit well system. It is diffieult to design a system of 6 mmpar

wells sufficiently spaced which are et the same time located in faversble
goologic situstions and not too fer from existing large water mains, |

The present system of meins is planned to teke water from the lake only .end-—~

¥
i.nrga‘ parts of the city have no mains im-fheslarger than 6 inch. A 16 inch
A main leads

main leads fromthe waterbwrks to North Main St. m 12 inch hraxskisading

north to Parkway end west to North Main end another goes south on Main to

12th, The northwestern part of the city is supplied by 10 inch mains. i

For taking the discharge of a large unit well :i.'b is desz.rable that - > “
A 1ooa't'.ions

2 10 or 12 inch main lead away from it for some dlstanca . Tentatlve EugERskisns

‘for unit wells are (1) Waterworks, (2) South Main and 12th, (3)

South Park, (4) .Toaslyn. and First Ave., (5) near center of 12th Ward,

end (6) near corner of Broed and New York. Three of these locations 49 ""'iifv)

would require extensive new mains to teke care of the waler economically.

Exact locations would have to be determined béfzmitable vacant or reasonably

priced properties and (b) the amount of St. Peter sandstone present,

Judging from the expefien_ce of the city of Madison each well with lot and

pumping equipment will eost sbout &0,000? or a total of roughly §120,000

o

‘without the necessary changes in mains. These would probably bring the totel
to around $200,000, . ‘; ‘

’,‘ld
\ ((, 4
~
L
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MM. In s much as the water from unif wells
cannot economicelly be treated to reduce the hardness and iron )‘Doth of which
it seems probable from Table 2 would be greater in well water {t':han in the lake,
it would seem desirable to lead all water to a central plant where such
treatment could be applied. To locete sufficent wells within the city
not too close to oneanother and yet within economical distance from the
present weterworks seems almost impossible, The presemt treatment plantjwhich
could be converted at less expense than the erection of anew one jis not
so located but that several miles of large water main would be needed to
bring the product of wells to it. The writer will hazard no estimate of the
cost save that it undoubtedly would be much greater than the cost of the

A eA, L

wnit woll systemolilo-edr U Wervnud, Co—ie. Are T
N et Aoan TE-SVEL B 3 s ;’uw’« FENS S VO

Comparison of present and underground supply-’:;‘ "’V
Bafety. The present water supply weuld seemsto be as safe as any

can be made as démonatrated by the routine tests and the history of typ%id

cases in the ecity. Aeccording to information from the State Board of Health

ty-;}bid is endemic is Oshkosh and ié probably apréa.d by unsafe private wells,

Meny of the private wells are iined with steel pipe which soon rusts out.

Some of them are piped only through the clay. Some are imxkkex at least in

part old dug wells and without doubt a vast number have unsafe tops which

)
permit the easy entrance of conteminated waters. Were large city wells

to be operated over a long per:.od of 'I:J.ma/, the private wells would in large
. Al
part be dried up“’otrk ﬁa.eh neglected well would pmeﬁﬁ a da.nger po:l.nt where

unsafe water might be dreyn down »into the lower i‘orma‘b:wns. The experience
with unsafe and aban.do*ned wells at Fond du Lac demonstrates that such
subsurface contemination of deep wells is probeble in Oahkosh. '.I.‘he writer . '
recommends that all well supplies for the eity be chlorinated Wrb'h ;lé'aﬁ:\ }

“n
well weter tifs would not affeet the taste to a m%}erial extent,
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}' Hardness. The snalyses tebulated in Table 2 show that beyond serious
question the present supply is decidedly éofter than any which ean reasonably
be expected from walla.H’The waters from the ratkmxxiiimgravel bed along
the river seem to th”ag-times as hard as the present supply. This fact
end thickness

coupled with the limited areazof gravel removes this source frem consideration.
If we could get enough waterlf;om the St. Petef’and possibly the upper
part of the Dresbach sandstones, e fact not demonatraied ai present, we might
be eble to supply the city with weter no harde;‘%han.that obtalned ai the
Peoples Brewery and at Fond du Lac. Buch wabter would be roughly twice as
hard as the preaent supply. It will be noted that the waters at Neenak
and Kaukauna run up to over four times as hard as the laka waker,
The single exeception is the reported hardness at Green Bay. In view of the
ahxxdantxpronfxafxhigh testimony of £ other adjacent towns the writer is
convinced that the water there must actually be obtained at a shallow depth
and not from the supposed source, As a general rule the hardness increases
with depth. According to Mr. Faust the hardest water was obtained from the
very bottom of the Wisconsin Match Compeny well., Sy

Iron, Although the present ciiy water contains iranii;‘is probeably
derived from corrosion of fhe pipes and is not present in the lake.
Unfortunately the existing analyses of well waters in Oshkosh do not indicate
the true amount of iron.gpservation of bubble fountains demonstreted

thet almost all of th;,factory supplies give bad iron stainsyféaome

report trouble with clogging of the pipes. Mr. Faust reported that the
most iron was found in the bottommost water al the Wisconsin Match Company.
The Paine Lumber Cos wells with 0.7 p.p.m. of iron derive thair water from
the Treﬂ?pealeau formation which contains much irom. No troub;e was rp?prtad
with iron at the Oshkosh Northwestern or the breweries and it is not a problem
in adjmcent city supplies. It is; therefore, not certain thaigwith the

gvoidance of the lowest Dresbach water iron would be serious in a ecity

: /
supply but on the other hand it might well be,
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Temperature, taste; and odor. The present city supply is too warm for

drinking in hot weather. A well supply would yield water to the nmains }g.f ‘_“,\J&.ﬁ;;i e
Vlasd, St Xk Ao ies UNEETT S
untreated at a temperature of aboul 52 Fﬁ Observed pr:.va:l'.e aupplies were _"'! fﬁw
: y : 1;
supplying water at the bubblers near est the pump ab from ~ _ $07 | F,

Thaxadwaniags So far as observed the well supplies _;with the possible

exception of the lowest water are free from objectionable taste and odor,
P
The advantage of wells in giving ccol water would be decidedly lessened if

the water is treated although exact data on the resultant rise of temperatbure
in éummer are not at hand,
= Conclusions,

(1) sufficient underground water can be secured to supply the city of
Osh kosh if wells are spaced far enough apart.

(2) the best well wabter which existing information indicates is present

alse

is ::nughly twice as hard as the lake waber.
(3) Iron might prove to be a serious drawback to well supplies slthough

-
T

it could easidy be removed in soften:.ng., *‘t' =

(4) well supplies would noi be sai’e without chloinatz.on.

(5) the unit well system Would be cheapaat but the water could not be
softenedf Laess . At A A2 N i
untreated well

(6) W change to haxdwx water would cause much trouble with hot watber

W

-axtures and boilers which now use c¢ity waber and would affect other indusirial

users of water such as laundries. It would force upon the public the installat-
ion of priva{é water softeners few of which cost less than §100 each installed

and in mang; homes Wuu}.d involve extensive changing of pipes.

(7) Well water would be cooler and freer from taste and odor than the

£
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g Pa AL AteA /‘}-‘;.'. g ' S Mt g
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(8) It is for the citizens of Oshkosh to decide wh:n.ch systen
ghay desire, that which furnishes the best drinking water or that wh:.ch 4 e
est ke

/\:39‘53 the meedwxei requirements for other purposes which consume by far the
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LLOYD D. MITCHELL, Corporation Counsel
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Jan. 18, 1934

Bt i e
Deer lir, Hintz:

rmamwm&mm»omuzmm
Immhwwitﬂnmﬂthwaﬂhtnmﬂatyﬁmwm
in time to reach you fommorrow, I expect I have speni mors time on it
$han I should have but as I got interested ia the problea weut favther into
i% than I nood have, lHowever, the soven coples will be ready %o send in
a for doys as 4% must be out of the way for auother rush jobs '

Myw!&rﬁelﬂtﬂmmabwtmotm
well records, Since then I wrote Mr, Foust sbout mncther record whieh did not
choek with his copy.

The drewings are now all blueprinted. The text will be mimog-
grephed for with so meny copies it would have taken two typings ou the sexbon
system, I have talked over the matier of costs with our superintendent,
#.M&mmﬂvaaMWMfﬂthwm
A treated weter system would cost much more but it would be a big job do
ﬂgm‘eﬂﬂ.lm

Sincerely,

Fe Ts Thwaitoes
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| Wiseonsin Mateh Co.

12 inch well 698 ft deep

punping 63600 gal.per hour

a draw down of 50 ft. in 10 hours pumping

effecys wells 3 mile away

makes a draw down of 20 ft., on welll mile away

this well is only pumped in extreme hot weather

this well has 600 ft of sand stone of whieh 200 ft is good clear
water bearing sand stone 400 ft of it that is filled in with a
matter of other rock such as lime slate and shale and is not

water bearing

goil
58 Tt. .

B - ’
lime stone not water .. /Aéédbﬂxv?jjb”’
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Science Hally
- = | Mv."efm
Madison, Wis. .
Jaumm
B g
Dear lir, Faush:

In cheoking over tho well records you s0 kiudly iel me sopy
when in Oshkosh I 7ind $hab there is a sonflict of figures with the vecord
of the Universal Hobers well in the northeast parh of tows. I have depth 0
wmwg&muiwﬁﬁmmamtmmdwmﬂmm
of tho 3te Pobor. Jour coples whigh you wade for one of the Waler Board
give tils figure as 140 foob in vhish sase it would make the ssudstons the
true Sbe Pober of “first sead¥s Gould you please tell ue which figure is
GOrTotie :

I find that the B%s Pebor 5.&!- ubgont in mauy wells espesially
in tho novihwest part of tho oify and along Algoma Boulevard. mwm

4 MofmetwmmWMmlhwmm_fhmwm
no 8%, Pobor vheress your log shows no “Second lime“. 2 have asswed that the
two wolls ure differemis In & mumbor of wells, particularly the T. ReFremts
wad 8 Heyman wolls, tho sondstions oseurs wt = level such dhat I have soneluded
that 1% must be & "struy send” in the “sccand lime,”
_ 1 will greatly appreciste amy help you ven give me wad will
sand you s gopy of the list of wells mnd the msps. Tho full report mast,

of course, be delivered first to the Waiter Bosxd.
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