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lon et Toxr theo in copmorad thirot, 1o, heore

vein, "e clove thie roeclis 1 toe cilderier o, cnd 7
them (ricic oo oout of thwe ot telitiic. e wroivsst
gstroooag lon ount of tlio rocli, ¢ oconnol Toters Lo
ron coon lilte rivers". (Por Lo 70:15-16) Fisclts, in

cfter the water broolks, zo »nontcectlh my soul after tace,

0 God. 17y soul thirsteth for God, for tne livin; Goa".
Such works could heve been written oxnly by men who hed
exnerienced serious thirst.

lrn's first method of obtaining woter to drirx

we.s undoubtedly to fall on his knces and drink from

the river or »ool, or clse by scooping it up in the
pelm of his hand. Gideon madec tie selection of his
elite warriors for thg attack upon the lLiidicnites

from the method by which they drenk. Giceon selected
hree hundred men out of ten thiousand as follows:

"Every one that lanneth of the water with his tongue,

as a dog lappeth, him thou shalt set by himself; like-
wise every onc that bowethr down uwpon his knces to drink.
And the nunibor of them that lazped, putting their hond
to their mouth, were three hundred men; dbut 2ll the
rest of the people bowed dowvn upon their knees to

drink water". (Judces 7:5-6)



After the natural sources of rivers azad vools,
man turned to wells for his source of wrnter. Probably
the earliest vwritten record of a wecll is in Gencsis
21:30 vhere Abrahonl said to AbiLaelech in a dispute
over a well, "Thesc gscven ewe lambs sh.lt thou tike of
my head, that they mey be a witness unto me, that I
have cigsed this well". Two famous wells of the Zast
are wortiy cf mention here. One is the Zenzen well
at llecca which is rescrded by the llohicsmedois s vein
holy because it is believed to have sustocincd Isimeoel,
son of Hagor, and progenitor of the Arabs. This ic
thie well which Iogor is supnoscd to hove fowd vie:
sne wos cast out of the house of Abraoiwil by Sorah.
The other foiious ~rell is the one at wiich Jesus tolkca
rith the wonien of Sctmaric. Tais well is 105 fect
decen, nine fe:t in dieneter, cnnd is hewn out of solid
rocik. It is oxc of the carliest Lilown weclls, being
tned by Jocon gome 3000 yeers 250

o descrintion of enciesilt wells 1is cornlote with-

-

out mcntion of Joscrn

&)
ot
o
ju}

rennelicble well ic goproren to inve beoon connuiructid

ci it uidred or ore Jours 0. Tl wiell hos oo votel
derth of 207 feot, the vooner Joxrtion ocin; 185 foot

el 24 o 10 fect in zoog -seocticn, ooie the lover
~orticn 122 feet Coon 00 10 w7 0 fect i crosz-ccciioin.
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further cricdeviics. Lord T olnerston refioen e reciens

cnd noinved out that further cpideni

occur cegnite rrofrers ond fostin s "uilecs o oiitorny

nrrctices vere to rnrevoil,

rm s ~ 3+ - PN oo - - - R N E, | .
"he firct princinel tervorlic conotructod in

I .
Londcn were the worik of the Duciwun, Peter llorice, in

the yeor 15682. lloricc congtructed o »uwnpin; en_ine

wder the firct arch of Londen 3rid_ e, aud loter

4.7 m

instelled o cecond engine wcder tihe second arche. ncse

engines opercted on the flow of the tide using thrce
ater vhecls with sixzteen puans to ezch vheel. Thae

desi n wos o sound omne for the plont, with die rerloce-

oy fea e

nent cnd rercir, contianed in service watil 1858 wiin
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Pre-Design Considerations

Frior to entering

into tizxc cctucl cecizn of the

sidered zdvisable to

ti-
(‘ )
[)
Q
(o]
&)

vater softening nlent, i
investisate such iteus oo tiie recsons for congsiruccting

such a »plent and also the tyve of :»lont bo be cei1losed.

v

D

It wes felt thot extensive resenyceh was required in

.

order to detemaiine not only waat is nresent nractice
in the wator treatuent field, but zlso vt hins bocn
the practice in times post. Investi_ctiova of nossivle
future develonnents wos clso conslidcered odvisable.

Since the bosic rov nmaterial is woeter, it wos
felt thaet somie of the properties of ti:ls suvstiiice
should be coasidered. VWater 1is prescat in I case
auantitics on earth and it is little twonder tiuct the
encients considercd it tc e ounte of the so-colled
four elecments; fire, air, wvatcr, eid enrth. Life
as we lmno. it cranot we custelacd witiiouv woter, ecud
te e:;xisteuce of life on tiie other wloncts of our
solar system is considered dountlful cue to thweir leck
of thig vitel substance. Weater os o coipound s the
fornula of HaO, being cormosced of two atoms of hydrogsen
ond one atom of o:jygen. Tils is probowvly the most
wicely knovn of chemical formulas Welter hies o
formula weisht of 18.0156. It ig o hizhly volar
cormmound, ond nossecscs cn of fisit, for a Jreot

4

auber of notericls. Thae dinole monient of woter

-8
iz 1.64 x 10 electrogstatic.units. The moleculcr
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by either increncii or deercnsins the COZ nreLsare

from this noint. Tith increcsians CO; prcesuure, COZ

-~ ()

is cbsorbed by the solution, bubt with deecre.sing

o

H

csnure, CCp is evolved aond tlhie coicentrntio.: of
the 0Z7 ion increocscs until solid Ca(OX)E is formcd.
The earncoronce of the added ~“hosc results in an
inverient point ot which the copogsition of
soltition cnd the perticl preccure of the CO, cre
fixed zc lon; cs .ootlh ‘solid phascs orz orescint.

25

Iperineantal worll nes been nerforiied by Grecn of

the ZWotional Alwainste Corporction zclon; similer liincs.

Green, howevcer, clliiinates several voricoules by workiuag

with soluticns below soturetiocan, «nd preclacing the
possibility of precipitation of 07, CO;, or the loss
of CO, or KaO. Grecen iavesti_oted the vorisvion of ni
with teupceratare ot various totcl olkeliiiities. Ilis
work was councerned withh the changes viich tool plocce
in the finished woter, porticulorly tuot woter to be
used in boiler iastall-tions

In the Cesi_n of a water trectuient 2lont, the

Hhy

irst question to be cnswered is how nuch woter will
be rejuired. TFopulation studics ~rc the first vesis
of tnis deternmination followed by tliic iy2e or cloz:z

of customer. DPovulaoticn fi_ures for Ilericicna teownshin

cre listed beclow cnd rlotted in the cccordonying [rodil.

15



Forulation fiures for
Tecr Ponul~tion
1910 1292
192 1513
1920 2278
1940 47387
1950 9115
Tlie omezing growinr of thie tovusuip in the nrst ten
seors should be notec. At thie Iresent tine coastrietion
uits 15 ot o very hish pesln il one
vl crgll Aoye It iz cithceted thut
Lo omooulned to
There or . fovr methiods of nredictin; ITutiw
!
Lo lotion vaids. e A loohio conninto
or ctiipeiog soncliticn L oo
ot RN
oo ocuvve is oo gtmalo vt line.s Tl o1
itercoec in U7 Vvie e o vion Jennlys
Thiin ninnlhiad i e Jic: Dle Lo old citiern of
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