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'!• B. ~Jcner·. ·Cb.Pd•t .J 
' v. a. Glol&gi.oal aur-,-~ 

PD18 __, doe• not exin ia na~. Beoavee waar 1• • PQJMI"h.l 

ec>lftnt .• ·•·•1:7 drop or :J'tlb ~1" cam.a 41·uolwd or . ••p8JI4ed mater1&1 -

duat. pollen• U2d --~•• .U • the •~.flo PH•• oqpa. ni"tft8tlll 
. .J ' 

ltiDd earbcm 41ox14e. 'JibeD Rill t..Ua.,. the wawr !:"$d11C .over the rook~~ ami 

penola•!Jss 'bbJQUCh the eoU p'the~• JJlOft ead lOON lld•al Blkttar in ·lfOlutlon. 

Aa the u- ._ lfbioh a nt.r auppl7 ~ be pu' :deptmd priaari.l7 OD lt• a.taenl 

oonte:l .. 1l'lf•:r.mation •neel'l'l1ng the cbeatoal. ~~arM'teriatica of ftter. 1,• of 

taportance to eacb ol •• 

•• minel"'al coll.SHtuen-ta uaualq tmma 1n natunll wa-tere are ca1o1-., 

ohloria.- r.luoricle .• ad ni'tre-te. the oolor .• . -.rt\Deae .u,d pH ot tile wate_. en 

U.O !mpo~ ebaraote·rietica of a water npp.ly. bre ue eewral OGJ8DWDl 

ways to -.re•• ..._ ldneral oonatitmmta. 'dth each. -~ • -~culq 

. Med.. b OM iiiOS\ GO'DilODl7 Uaed la ,l*rb petr .Ulion whioh ia thAt Wli .. 

weight of the ooaat1 tuat in -a mll1ou uul"' weights Gt water. A aqple o.t 
. ~ PC~11-rr~ 

•ter ocmt•in1nc 7S parb. pe.r Jd.lltcm"would haw 76 'MMree ot calei pe.-
~~~~ million pou:ada o~ water. Anothe.r · talp '~••iritarri .AJMtalll' by water-

$olerated la •ter w1thout u..giDg et:r.et• to,. praO'tiealq ••17 uM. 

Induat.rial uera ha'Wt rig14 nquireaezrta tor mneral coat•11t, de~n41ng em 

the p~ ll18mltaotured. Agl"icmlta.ral uae• are g:e&Nd to the mheral 



OQll'Aiti.~• toumt 1a the fW.PP-17• L!kelt1ae. the.n .• ,. U..S.tatl ~ou lo!' 
tf,.v 

do•atio uae• because e~ tile Ght.aieal oh&raourleidce ot"wo.'be~ auppl.y. to 

the aver-ce heuaeholcl uaer of watn. the liQ8't ~nant -~ 1a repM 

to the enerd.cal content ·pertaUt to ita taa-te -u. bardne••• ~gh tn• iron 

coAted -., be fl\'ttfio1eatlJ.' high 'to p.w 'trouble .• 

~~-
!here 1a e. aur.priabg laok ~ agJMant bl@l£aef6 b41viduale · aa "to ~-

views ou the tn_._ of • water contaimng greate-r or le•aer aaoun-ta ot 

JIIJJleral •t:ter. ·91e obloride •nte.n"t f4 water, whi-eh 1• uual• 1 l .1D 

th• f'om Oct &'odium. -ehlodde -~r C01D.11QU t.hle aa1t. pvq. a ftO'ti:oeablA, Plty 

tane whea 1 t.a oonoentration ia ill .xoe.aa ot about 600 parte per ailUon. 

Hoaver. in -o• •xu city ot eev.enl 't~aal ~hl'taata. the ohlor.lie • .,.. 

tent of the wateJ' ..,.-. 600 parta pel" mtlli-a tOld the eatin population 

u·aee it with :ae appanat. ill et:.feoii•• llowe•r• the taete 1e 1\d.'bt no'bl.-bl• 
l 

'to a outat4er d:r1Dlc1.ng .1t tor tile tint 14•~• 

~ Jl!l'H•• .. 411 ~ _tt.__-.,_~-;;-..;; ;m; • i"!j; t. 
/w-i;tlv..-.~~ ~.1 I ~M-~ 44 . . 

water~at\4 "bo tM. p.o'*'bility a£ a $tpp~ . •=•• tb_,- are reapou!ble tor lt• 

pleaaut tane-. U 'the-N •re :no eh-.i·aala d.ie•olved in water. it WOll.14 ba-. 

the t'lat taaw ot rain water. In the o'tbe:.r haa. the cone•ntratioa •7 be to 
~a-- . 

high u t.o • \DlU•hle. !he mlnerab d1aeol•4 in .., gnnmd ,__r end their 

ooneentaUon depeai priMrily on the ohaical ·CempoliiUde preHllt 1n the 

uadergrouml geologie ronaation with 11h1oh the •te~ hu been in QGntaot .• 

._:re ia uaual.ly ·OM p.redowd.litlat aoid &Jld baei-o cona·titueat in elution •• • 

renlt o~ the oae pn4MI:Uin'h compoual in the umergrouai tol':Ui'tion,. Y'&J7ll'JC · 

-.wta ot the other oonetituente are alao 41•aolY.e4. 0. ezaaple . -
. .;WJ ~.~.._J tvLt~ 
_..,.,... • .· iD the v1o!JJ1ty of llo~a.11the pmoatnant eonatitue:nt• 11>aually 

tomu! in w11 _ _, •re ..... and bieal"bc•te whie.h tegdher tom tbe ooa.pouad 



~~~ ot •te:- t• uuaeu b7 ~e d1aaol-ve4 ~n.la ot ~·• .aDd 

....... s.-. uu.lq la ... feat ~ bia..~tmate· or aultatd-. . ~~ ot 

al-s .... ~ ....... . lllld hlle acd;.d. .. ,. &1M ·~ ~ .... tNt .. 

ooDtttittteiRa an .no-t -.lly tcamcl b &pf?"toiabl• ~~··· 1a. .0.\1:a'tunl 

~- ill wate·r ~· 'by 'th• pl"Mcm.oe ol. ealoiua·.a. -... .. 1118 

oa!'bo•t••·• uauall.7 tia·aol.,.. trera :U.ato. to .faa t,u W.ettr.-.tell· 1• 

-eal.ld -~- ba.._ .. . fla4 oaa be le~JD'VN by i:Na._d with u... ltWt, 
. · ~ 

flype ot hu4_.:. 1a .. JIOJ&BU.• eallad •t~ ~Nnqa" dad i't e«a M 

pariially .remo'VM by ·boilmg. When the va'ter 1a baatd• ~ bioubonatea 

Hpllft~ 1ato .oaT~boD ~de,llbi,eh 1# ewlfttl u ·• p~ aacJ ~t.e· ot U. 

or caleiua oarbonaiie)wbioh ~- behind •• a aoale o,- iaaoluble ,_idue. 

liU'dD&•• oauae4 h7 the pnaanu of • ·.UO.ium aultate• ia'lolm ·U Q;peum. ·.S 

~-- aulftite* kQowa u. ~~ •lte., ta ~-~ate ~,._..:.., 

!bl• ~ 1a .~ called ·;.~'b ~~~t nqulr$8 --. _. 

te~w -~-tor M~Dt.nal thau the ·~'- haJ'dae,aa. •ten wltb .uoh 
:;;, ,~ ~ 

~- can M · trutH 19 .~'•il:lc a through • uolit. -~ or ~ ot~Le-• 

-n••·· 
fotd ~·• oauact by all tl the c.out1~11. ia arbltl'IU'117 •• 

pna.U in tema of. oaleiwa oa•huate. w.t.er -.t ha·a a toul hUctM•• ·ot 

leae tha &o parte· per 1Di1l101l 1a u . .-lly rated u ·•oft an4 ita ~ree'taeltb tor 

~1 ot hu'dmt.ea 1a ... u. juet.ifi•d• I'Jmbleu 'beWea 50 a4 150 parta 

par .Ulion don ao1) eerioul¥ Sated•" with 'tu ·uee ot wat.r ter ••t hoaae­

holcl uaea. but 1•a ....,_1 by ae~~ pi'OO&Un· •Y' he pl'-Of1~able to'l! 

•tmdrte• .atli1 ather ia&d:triea. Wben the hardneee auefla 150 parte per 

tdllioa,; kelltamt for 11. IDGwi• Uhttlly d.eainlble tor moat u ... 



.tfodeMte .quantit1u of aod1UI!l .1814 po·tua:lnm alta in 'ftter have Utt~ 

ett~ on its nae~s. Waura that oolrtabt mor.e than so parte PJ~' million 

of ·tbft· two re.quire . . carefUl operat.ton 1lhen ua.t ln atea1a boilen to prevent 

tourl.ng. lhe ilmotm'l of .eodita pftaen't 1~ ~er 1• :also watehe:d very cuatully 
(;,tJ ~·cfiJ~ ·. 

lJ7 . doo'tcu.~P 1n tree.tme~ ot patiexrta with ·heart Q1:anrda~ :a$ ~1 _.. ueually . 

plf.t . ..&. ·au a d:1et ocnta!llit~g 11 ttle aoti• ;alt.• It 1-a aa~etime.• l'Jece:seuy to 

obllrlp: thea oT&r to the use ot distilled nter ·entirely. Sodiua aalts aro 

b!JurimuJ to ~pa wMa .pre:sen't i:a 8Utt1cit~nt ~title~)and •-tera qe4 eo, .i .. c 

inig&tie!l mun_ be OllJ!'fJti'ully obeobd f'·Or Sodium Qoll'ten·t.. !be &110\mt t;)f' .• QdiUlll · · 

.ctl~ ·. lit''* oen be to.lerated in u irriga-tion •iier dopenda on • ~ ot factora,, 

._ pnaau,. o~ ahlence ot tluondee 1D dri~ water. ia being reeepi$.e4· 

11.0" ·and •re as ·.-n important te.eture. J'luo.ri4o oeaoentrati.ou. 1n drinking 

ftf;er up to ·-• 1 Pf!.lil't pte? 111ill1P have ~to 'bit ~Ciial sa the ~ 
·~•ion ot de~ carle• 1a g~lg Cfltil.dNa.; Ae 'the COU'ft"ratioaa p:rogreae.i.v.ely 

~ 
lnereaee: o-.. 1 pan per tlillleu., 1~ 'Will oaus. te.th to beoose 1110ti:led,- ata1Decl• 

and. clidigu*· 

lltra-tea in wate,. an ooneiAereci to be· the :tl:nal o.xi4atioa pJ'Odu-ct o~ 

Ditrogenoue o-rganto materi-al. ~ quantiti'fla tUJudly p:reaem ~Wl no etfe.c't 

On. the velu .ot wat.~ tor· or-dit'liU"'T • ·••·• When tb.• conCittltratioa qoeede " parttl 

per m1111oa •. it ia no~ .Uviaab·le to nae such water tor amall ohil.U.n. It 1• 

aQmfltU.·a the eauae f4 a c·ondition called •·tM!mgl~. '1118 ooDdi:tion 

._. no1; beea recopiu4 until nlativel)' recent yean cd an. be aerioua unlttaa 

it ia reoopi&ed ana the pat.ient civen lftlte~ . ot low 81-trate oontent. 1he 

;ait;rate content o£ JlnY nter uncl tor d,-iuk1ng &lUi 11\ the p~'tion ot a 

t:~,1 tonmla •hoti.d be ~. 



-ll.lla ~· hua4 b. varina quant1tia• tD • -U -~ water. 1he prttMD• 

of· a1l1•· • ·•• not ~:tact the uaetttlData O'L the-...-:r •. e-.pt wben 1• ia nae4 ' 
~ ' 

•• bolle.r-teed ••~'• ft centri.'btltea to the ton.t1on ot bcd.lar Mill•-• e1thttz-

u a . sUica aoale or in oombinl\Uon wt'tll e.oapow:acla -of caleiua• •gne•tu.Ja• •• 
aJ:ed.:za•.• 

A~_, •• am\ ~e• •re DCJt ngul1wq nportad in the pra4\i·cel 
p.,J 

·anal7ait1 ot •t.r, ._. i:My •• ••117 preRI\t 1n 0211¥ wey .-11 emtMD'ka. 

If pnaeay bl lugel" .-ntit1••• 1:he7 _,..be 'trouble.- to ceJ\'tain usera ~ 

•ter. *liP•• ·t• ••P"1all7 objeO\i,O!UlbD ·Sa l•llllC1r7 work and b wdile 

proeea·alng tha't iD'¥01~ waahi¥11• 

Exce•e!.w UIO\tlJh• of il'OD ln ft'ttr will oauae ,atain.e OD white porMldDt; 

or .,.._1e4 waH) ad on o~ or other tabrtoa w.sbed 1n the 'ft-ter. ·Oft 

apoe_,. to ti:W ~ ~ •tv 'that ·oontain• more tball 1 putt ptt> a11Uon o1 iton 

lOOft M008S turbl4-_ld.iJ)l the iuoluble Otdde pi'OdU084 lJy Ozi4a~loQ:. I 

A water~ bo quite low 1n ml~•l oontell't ad ye't be oorroelw. ~ 
. ' ~ ~ ~ ' . 

~ ~· 'to diuo~l'MG OX7KeJ1 ad oar'ben 4.1Qdde., .; h -n gu••-,. purtioala~)y 

'tlbel.l the wa-ter 1• heated• lfiU ag78M1Yal,- •iataok ••llio .a .. taoea. Chtrl'Od·• 

1a .recog:a1&ect by tM preaence ot ~ water., atatatag ot plUMbS»& ttnu,.., w 

the plttbg 1D ptpn ·eua. taka. 1f1Ui • gt.wa. eonoqtrat1oa ot oarbo.D 41osl4.e 

er ~••·• ·a •ter ..,_th a low alkallld:&y a-G diltaolw.tl eoliA• u •• Ukal'y 



SoaUDg 1a ._,thllr difficulty enoountflMCI With •t.• wh&Je the:e 1• 

tkpo.aJ.t:l.Gli of nU4 -~ial f"na ·the water ill pipq. he~a'teF tuka• .a 

boUen • . ~ in qaanti~ ~t1oieut to · campletel.)r elog the. -plp•.-

h ••~ .u bot._._. pipe• ·«mt btater. 1e ~·l.y proGoM. b7 the· 4epodt1o.u 
~ 

et tlw iuolublA oarbol'DRea ot oal41a 8'lUl mape.aiua. 8l•• ··caloi·ua earhimate 

1• ·1•• aolltble tnan· •pmua ~-~: 1t 1a uauall7 depea1te4 in ltlt"pr 

fi!UB.JtUtle• than ~-•iwa ar.'bo•'-• 

1be tuution ot .tt. _ Qualit,' ·of W.U.r Bnnah or the u. s., O.Ologi.-1 ~ 

1a tm. •tv buaiD!!88 la W OOJK'hlot im'Ntig«t1~{~perat1..,.. baH• 

with ftriOWI 8tate and Pe_,..l ~encie• to oteftllr» -t.h• chemicd ~ d . . ~ J . . 

both eurf·aoe and grouni 'W&'bert.. 2M purpoae ot the• lnYaatig:at.1ou ia to 

••certa1n 1fbether the watera are euitabl.e fop the . .._, -agrioultural., indu.tJ'ial•· . 

. JD.tmioipa.l, u4 houaehol4 uaea. ·ao tha't the MG:POI\7' at the entire StMe •J 

\Mtu.ft~ by the p~pe;r 4ewlopaeDt ·of the ..._. reaouroea., · At pPe•n~. 'h 

hrve,- in cooperatlon 'd'lb t»- Ok~ p·l•tmitlg :ancl Beaoureea Bo-.4• A .q4 . II 

Colle,p lng1neeriDC bper!ateat ltatwloa_- r>; . .m.d the ~··.of Bach.tioa ba• 21 

Oily ehemloal ••P11ac e'tati.ona on -.h.oe flllte.ra tni'Oqbouti 1he Stat.~ 

Chemical anaqae.a tor ~he ground--~ atuftet am done in aoopel"flttiOil td.th tt. 
or 

Oklahoma State Oeelog1eal S-urv•Y flit Xomaa. !hie progra 1.e beiDg · ope.r&ted • 

• pu.bl1o .aerv1oe and aey i.nquin..a u te work alnaq dene or th-e.t ....._ •bouU 

be done are wloom. .. 
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