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( )nh (Qucsliott I in''luderl)

Ol) A rircr dischargts l.l mr/s' $ith BOt)'= l2 rng/l' I)O=9 5 mg/l' T =2O'C' a-nd K' = 0l/d a(20"C A

-?s(e$rltr 
efflucnr is di"cr,u,g"'l to tLi' ri' "r 

;i" tlt" "r coo v' "iir' " 
RoDs =.60 ms/l' DO = 2 mg/l' T =

20'c and K' = 0.1/d ar 2{)'c' Irth" ";;;';;;'to is l0 nrg/l' find the minimum dissolted orlscn

concenlrrli0n dorrnstrcam.
Noic: use lhe folb$ing equanons:

Krr = K,o x IO+7r-?o ; K?r=

'" 
= n_^, r.c[f, (r - o"if)1

K.o \ l.0lsir-:o
. n -- LL!!116-x1, - l0-r(l) I Doil0-r:'

02l \- Lin bri(tl\ thc tullo$ing: {Ans$er 5 onl} t

I. e g."r Nalcr svrt(m cornponenls

2. Waler crisis
3. Advao(ngts of elect rodia l] sis

1. \\rlcr Pollulion signs

5. Linrirriions ofccrlulose rcelate use rs ir ntenrhr:rne of rclersc osmosrs

6. lon erchrnge unil requircments

B- !or:rn ir)n c\cn.rnge proccss' c\phin i dct{ils thc oPcraling c\clc'

QJ) A- Dttine the f(,llorr ing:
l, Rilr hko
2. UloctrodialysisRevcrsnl
J, Crry-Nrtcr reuse

{. pll
5. \vct cooling towcrs

B- Wrilc a nrathcrnrtiurl form that e\prcss thc f{)llo\ ing (define each parttm€tcr):

l- Scttling Ieloci$.
2- Suspendcd - sediment transport'
J- E\tifillingof landscaped area to bc irrig:rted hl grc!-$atcr'

l3 .\letk)
t3 lle'k)

a]) Sho\r the differcnce bet$ cen thc lbllo[ in8: (Ans$ er 5 onl] )
lbint sourccs and Non-point sourccs of n$tcrvller inputs to rivcrs'

Ad\'anlngcs and disadlantages of irqualic lr eeds'

De-slrnlilication and re-acration.
Aulunn orcrturn and spring ovcrlrlrn.
Sheet crosion and gull] erosion.
Sodimentnlion rnd currenls in sclf purifictltirrn process'
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()5) A fsnlilv has I thrcc bedroom house lfall fixturcs ofth('housc arc coinc^cted- Ho$ much lrer

#i" i;;,;;t;;t; ,hat grel * atcr? rakc Er = 2 in/*e€k in Julr-' and PF = 0'8 
(B itut k)

B- fxDlain in detrits the force'l - circuhtron (evaporation) process? (12 lldrk)

Qb) Ansrier nilh {TRt E) or {FALSEt {nd corrcc{ the fds€ slalcmenl:

l- The orescnce ofcalclum and magnesium chloride in rrater.causcs hardness'

i- i".fraiat i. ,tt" *casurc of r€sistance to thc,passage of light'

3- oH velue is symbol for htdrog€n concertranon'

i- ii" 
"-r""iit:"i"tr"oi. 

in "'t"' rt''iol,'cltlic purposes shoukl nol be more lhan 0 05 ppm'

I ii," ir"i"d "l,i"h 
can survive ll.irhout oxygen is called rnaerobic btrclcria.

6- The particlc $ill scttle do$n more rlpidll in water at high tenlpcraturts than !t lorYer

',- fillTli.l"',,* 
","olordane 

morc lhan 0'002 ms/l causes li'er or ncrr'.us $stern problems'

8- Saturation DO rlccrenses os saliniw increrscs'

9- Agriculturel is ln et^-pf" or oon_pnioi tou tt"' of ttatt"t' nt"t inpuls to rir'€rs rnd lakcs'

i;- ;i.iii;;;i. ;; 
"-",,.pr'" 

ur t'" f i""" ilrat scpar.t.rater from solution' lr hilc ion orchansc

is an cxanlPle of the process thlt separate sl|ll from solution 
(t0 ltldt.k)

B -Explain in details *ilh dra$ing lhc thcrmocline in likes ll0lltlt k)
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Ql) A river dischtrges l'l m]/s' wilh BoD! = l'2 rngl' Do = 9'5 mc^'-I-= 20'.c' rnd lG = 0'3/d rt

20'C. A wdlcwrter emuenr is aiscteftJ to rhis riicr at e rrte of 6{X) l/s with I BOD! = 60 dgll

iLli,Ji,i= jo.c.dd Kr=0.udrr20"c. tf rhe srrursriotr Do is r0mgn,lindtb€mi mum

dissolv€d oryger conceotrrtioD dowtrstr€'m'

Not€: use the followiDg cqustions:

Krr= K2nx l.O47tr-20) ; Kzr = Kzo x 1 015(r-20)

t.: ;ir"s[-l(r - o"ffi)] ; D" = d+(10-x" - 10 x') + Do(10-r")

Solution: at mixing zone:

^ ctQt + c2Q2
L = ----:------

1.1 x1.2+0,6x60
BOD5^i' = = 21.95 nS/l

1.1 + 0.6

1,1x 9.5 + 0.6 x 2
= 6.aS mgll

1.1 + 0.6

T." = 20'c,

:. D0nin= fi - 6.A$ = 3.t37 ns /I

Kr=O.l/d, K?=03/d

BOD< 2r.95
t"= #.,,1= 6fu,=:ztnsTt

Do=io-6.8s=3'lsmslI

o"= #7;oo+"" - 1o-r"') + Do(1o-K'zn)

'"= f r"'1ft('-"T#)l
=, / -.*lfif i' - r.t"' oof- rr]')l

' ..r. = ttog(3 x 0.98) = 2.31dols

,. o" = [ffi )< f10-01x2 
31 - 10-o 3x23r;] + :'rs(ro-or"'z31)

:. D, = 6.86m9/I



Q2)A- List brieflY tbe following:

l- A grey wrter system componenls

. PlunPing sYsten

. Surge lahk

. It'rigalion sYsteth

Wster crbis
. Ittr.l,J4nat( .ti' c 

' 
t to sdh' &inking uutet

'.';i:;:;;';;;;;'-),:uftitrlabuaingt(t'ti'nitishedasticuttuftlt)i'ltds

. i,*,11,"* *,a pat,r,o,t ot \alcr resourccs)ha n'!'f,lJ#),ii)il;nr,, ,,,*r",

. Regional conllicls otcr scurce \rdler tes

.^T[:ffi;*',.'.,"i'll't'ili"' '"-n" -' 
'ions arc rc'norcd Llecnodiutts'is i!':eD' tfectiw i'l

' 
1:;;;:;;sti;:,,t" ',kt 

nitr.,!( ')nr 'un 'ttso 
r':no"'e hariun Lurn,u nu '?t'n'um

. Rr'/oring inscrrrr'rirt ru ltdt 'mJ 
l I,)S llnl

. Low tllhrcnl Loncenlrution posstnte

Wrter Dollution sigtrs

. 1-ouly'issoAr',/ orvg':n tDl)): orguttit puut ton

. ,rrrrtr" .ft'* '"u 
it tr' ' X 

^ 
und P 

'tgt 
icultt ?

. 
'i,n.r^, 

"ft,ll't"'ttt, 
o J i!\ !ll':'ts " lght fratntion

. Change ln the bctt chdructerislics c g ' orgd'tic tnaucr'

. 
'i'r)i*,inn 

u, ,ua"'irdble grovh of sptlcies green - blue algae

. 
^ii"* 

r, ".*""mperattre: 
Po\ter generation fuclot !"

. Existing oftoxic substancer' indtlrtrj

. Source oJ dist,rses: ltusPitol ldbotato'f

Limirrtions of celtulose acetste us€ 13 e m..cb'gneotL",f;,:.I;:ttr,, -
. Feed-varer ptl nu:t bc acitic to preftnt 'ne--:* "a::.: ;':.,:.,.',,tin'1 ot nembrone. 'iilii'ii'n,,",,"^':'::*.t{::1,';';;'i::;,:';:i::;';,:^!::,::';:/'**^'
. Proccss lenpen' rcs < 75 - $lt t' | /t'
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. Prcjected nenbru,te lil is 2'3 )'eQr'

& lor crcbaige [nit requirements
. High - caPacitYrestns'

. High degree oJ cohtmrl utilization

. High selectirily.ft)r exchunge io s

. EJJicientrcgcnerution.

. RoPi.l exchunge rates

. Reasonablc Prodrction rales-

. Inexpensi|c sPe, -bri '! 
disporal methotls

Q2) B For !tr iotl cxchrng€ process' etphin in details the operating cycle'

L service peritttl: l:eetl-tt'arer it pusrctl rhroryh thc hcd vith rcm)'-al ol.io i:ed co tumitunt As

tlrc soltiion is.firsr litl to the col nnt. it vill erchange all its excha gcubltionrinana ott tone

ojr:""in nuu, i""d )oirt men he r.richangc regiott .ill molc lrough tlrc &lunn until thc cntire

iesin is ethausred. The se ice peti.xi is ende'l before co'n ete ethauslio -

2'Buckltashnode:the|'u|eri!p.|sscd|Qthrcngh|hecolunn|o'lmovean|forcig|nu||efancllo
rcclJstifi !hc raritt Pdrtk'les

3. Regenenti<r,l Pcrlo.t: rcgencrunt Yrltltion is PutnpeLl dot through the b'\l d|pla'itg

uniesirabte ion.t.fi om ttte rcsin and n.istorilq i! to its orit:inal condition'

1. Rilje peri)d: l-eed-$ater is uted rtt tlisplace spent regettrsnt Hnaittilg i the be'l

- An Lt proce ss htg unit nould consis! Qf several coltnns fltc colunns trnld be cyclad in dillerenl

operotiofial phuses. lo enswe co, inuoL\ Ptoducl uater'

Q3) A- Detine the following:

l.Rift Lrke,l tttkc u.hich forns as a resulr oJ subs lence dong a geobgical fquh in k curth s tectoniL

plates. Eratnples i,rcludc! the Lake Baikal itt Sibcriu

2. EfectrodirlyskRevers tlit is art clc.l.?tlilrllsis rerersul Proccs: lhI! has b'!.cn com tercinlb'wed si"ce

1960. The dt;ction of ion tttrt' is ra'dsul 4' tercrsiq tht Poluriry applie'l llrctric c\-rcnt A rcveNal of

the ,ln t\e u, the noobrancs. helps !o.ll,r\h the utta'-ha't b'.\ /ion thc ntamhrane etlace thtlr ctitending

l1e time bcl\\'een .leanhq\'

J. Gray-wrter rculyJls vateft fon haal basin. shover, bath' clorhes w^hl|,g nuchittc launl4' rub'

iuin"trnu, ora t;trn", sink' not from toilet anJ urhlo! These 
'asten(tters 

can bc scPa'atelt' collected

and used for be tfcidlP rPoses
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s. wet coofins rowers I t rt ux,!i,tl.,t,^,at\t 
.tLL\ ',:::,,':;,:;i::;::;'":J':,,:!,;':'i::^''i:fl.,:,::l::{:;:"!'i;ir:i;,

fu,tttl rattt ur n,n u'r dtur'tl 'lrolt Int
'i,:",i,i,,,.),ii''ji;,",',,u:h"1,,,hil",,,,,,t,nt,",,,ti,*tiii|Nn|'h'!carrr.'i/hr'l'

,itl..ll,-s..1r,,-,,l'. u^ u lht t'tr't h^t is hixtt

-+ 

---) 
----+
<@

B-writeImathematicalformlhatexpfesslhefo|lowing(de|i[eeachprram€tcr):
l- Settling velocit-v.

z(po - p1)gr2w__T
llthcra. r - sellli,lg \'aktail!
')"'ii",,'r, ii,i,"''iin'i, i,i,,' , "u1.1 

i'uti.or" 1'tr'ti(lc unt llttil rcs1acti,ct\')

g = {ccclatulittt l r t<t gt'u\'tt) 
r = rgdius of particle

F: dYnamic viscositY

2- Suspended - sedimcnt trrnsPof,. 
O" 

_ Kqtr

n'here:

Q, - suspcndcd - sedinrnl lransporr'

Q ='tr.dn.llo\'
n = c4ns14n1 ( 2.3 ).

K = htt,Jrcep! 'lhctl.Q I

3- Estimlting ofl|ndscrpcd rre! to be irrigatcd by grey-waler'

A= o
GfrPF oa

ll/htre:
.l = ldn.lscaPe arcu. li'O ') 

",rriurioioa 
S'"r'"olct l,t\rtltr'ed g\ftek

-LT 
= crdpotrunspit.IliotL in \raek

I,F .- plant latu,r
it g ! r.,, ]'li''i,. 1t,tor llrt"tt in''lt't ol ET tL' !t 'rkl

llet cooling to$er

4 -7



O{)Sho$ the differcnce hchreen lhe follorving: (Ansricr ! onl]J
-:l- Poin, ,oua"". 

"nd 
Non-point sourccs of $aslelraler inpuls lo ri}€rs'

t'ri,,t,ririirt,t,"., "n'nctl 
Ltu/i'tt.'Ll prittt ttittisLhtttg! dnl ontimn'm Lg nnn \nl'ntl

hkhtsfi iaI \t11:ten Intr..in,,iipi,i,,,,iu,,,,''tu'ot.i!int|t|tdischuLxL'1\li||ll\\'||tL,!'tttJ..rl

li|1|..t''g''llgti(ullt|,.|1]]o.vn1d!.r<fnot|h,lltt'lt]h,l11l'lln'l|||itnl
nn b,tr t)/ sn llatAtuitt gt: l'tPe1)

2- Advsntag€s and disadvantagcs ofrqu:rtic $eeds'

''|dtdnnt,:e'soflictr't'tI)}tJtn'tf\(l('l!|g|'.|2)ffniti:|'l':|J|ll'&t|t]l!l1|l)/'e|'ag!.u11(1(]).f(l/o]'

Dillkhxlt ugd ol \'t\\t': ( I I ( olu d ll t.^!(. (2 ) tt)ti.: ttthrktttL( \. (nd t 3 ) t btvittg of filttt s'

J- De-stratificalion and rc_acralion.
Dt-slt tttilitttti.)tl. tt)luth t,t:.\nry tha tt\ o fu),:1\ e thut lhr krtlttt Ltlttt ( it Lon\tttDt unJ th? Do

<'tnsrot unilirn thntugl ) tht: rc\e, lnit h.\' irttitl tt\tl.r.
Rc.tttxttitltti:intrttl.ittg||)1,l|)|.|'\\|\|di|()rl)I|g!ni||t(lo\|.1..l!|'|l1l)/|h!l|lk!|t||I1'|\|.^|

,l- Aulumn overturn and spring overlurn.
.littttrn ottt lunt: tlx' top totcr ol tht luka hqin ro od. Tlp Ltnld nt!t i\ tl(t^(t LtDl nu 

^ 
to

i'tk t til t \i !l<' h)t,iogc |,!.'ut hnct rtttu s

.\l'titt'! t\\'t tIt lt tlk'r'(,:rtt lukr r(lt\ \uru\. tnt ttttstut11l. \iltttlti)nuti\(\'

5- Sheel erosion and gullJ crosion.
Shef!.].o!ion:,li[/u'\|./.orllure|u]'Cu|t,l|hr\tloii|\o[^.lI|gnno
('ont )l h\ lnndlftul kttt.
Gulha|o\i|n:l1t('''i|'cKo|tgc'|''lhirh|doCi!|./b\hrl||.J\.,t'!Lls

6- Sedimentation and currenls in self purification process'

Sct|im(n|.id]''lwpLnLta,lso|idllhi.hna||LIk(D()'nt.tl'clo|'(lh|!rlllil)g'
tt ott' t tl atl i I t i tt !t dnl l.\'.

('u].hJn|\:|h0'.|!'i'vi11.li\,0.sn)o||f\u\|!|'||:|i|f\|kun|\I'()|||.l:)<i.)l|1lI|]'L't
s.ditncnkttitrt t)/ .\ .\l't I
i]})|.l)|'t\r.|k)'Iio11.rel('il]g!|k,4'(^(r)|il]lt'bu!nkl'|'j11L'|u|(|

Q5) A famil-\ has e three bedroom house. llall fixtures of the housc are connccted' How much

area can be irrigated with that grey water? Takc ET = 2 in/rreek in July end PF = 0'8'

Th! \.titIt Dt|.\t he ,turigna{ lt, o t)tin?tttlttt (l lt'ltt l|tuk
Lx.h \cdqd t prolue 25'l-i 10{d
Totul gt c.\'\t uct = l0 x -l 16l) g,ld.\.

1 60 x ^ lurs = l 1 :0 {'|tt!k

'1



- I 129lt-

v;-
I r,.\-(/,ril,r,Ld I

(ltllC O! r,\d:H(tr.

0
' " (El x PF x062)

1120

(2x0.8x0.62)
Ansn'cf

va,-,
I !r(t!!19!_ _i

B- f,xplaitr in details the forced - circulatiotr (evaporation) process?

l-r(d \o!et (\chauge itt tr ciun./br xttliton in o to \\'ttliondl ion ar'httttgt'tt'til Tlri\ i\ h(ctttt\! tna

f,]",tuc,te,cont,ti,,i,utci||tttt1lnk4]nc''ill,hiccn'l,otl|t\'l)ic'ttrht:lnuttltlctlnpo
'i,,l,,t r, "r"ii ",t "ttrnrt 

urbtj,ltllc utkl ntolnr\ilt hrlh\)\ile o11 h'ut .eschuttgt' 
srrrltce

F((dr!utcr i\ tltc httttull50Fl(':50()b)ltktt:iLlru!:rttithPtt^luct\tttttrLtu't\to\k'
ThrnlotlorraLl b\ a(i,lili.ution b hkok dorn biL. l'o ut'st')ttttho 'lioxid(
t hcn"t,rrhon tlii;tnte ,tnrl r/isro/r'ur/ Sirsrr alr lenotcd to ettu'rnninth! 'l3t$ilic''lh(ni,dcri:n:utruli:ul(nllitrth.rh.\clhr.:\Lh(\!''ttithl'l\xhktttLttt'ttnltrurtr'
'1'lnn hrutt'l \ot(1 i\ intn)thkr'l intt) 

'\''tl'onttt)1 
ltst't'l

2 5t) Lb r ar': r r,' r' irc u lu te.l /o' t,t: t l I Lb r d! r r\t|ot i.(!l

Tu rbidi t] is the measu re of rcsistance to thc passrge of ligh t. a fR ['/i/
plI vxlue is symbol for hvdrogen concentrrtiol'( IRIIE)
ihe quantity: ol arsenic in ri aler for domeslic purposcs should not bc more than 0'05

ppm.tT RI:E)
5. The bactcri{ which ctn survivc rvilhoul o{)gen is tallcd anactubic bacteria'/7Rl &
6- Thc particle will seltlc don n more rapidly in lrater:rt high telnperatures than et lower

te m pera tu rts. / fR LIli/
7- The prcsence of cblordenc more than 0.002 mg/l causes liter or nervous s)stem

problems./fRtili
8- Saturalion DO decreases as srlinit] increases.rfR[ /i
9- Agricultural is an errmple of non-poidt sources of w:rste$atcr inpots to rivers and

lakes,lIRt.rl
l0- Distilhiion is an example of lhe process that separate r}rtcr from solution, n hilc ion

erchange is an cxanrple of the process that scparate salt from solulion'l'l RI:E)

B - Erplain in details rrith dra$ing th€ thermoclinc in lakes.

throngll,ntth<,tlinttrldkcs,}lhihitultiso|har]|ltl.|iui||'o|il(T|tcllttterilt||
.Jslrrlirllrrr6':gilr.i'tttttpNr1,l.lsl.,utlt.!i]'!I].th,|t]|lP,j]',ltlt!i!
t}\'])i(t-!llnn||u|e,1P!l'|1l1l]'(p]1lilf7ht|df^|]i\k].li1o

rrsrrffihf-nEUE or'(FA-[SE ;nd-oiiect ihe false statemcntl

l-

{-

The prcsence of calcium and magncsium chloride ir naler causes hardness'rlltI /:t
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