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NOTEi Answer four questions onlY

a llAi A"a; tt."". -til ^ 
tl"- rate of(10 nrr"sl is passed through acyclone oi

iunaoi proponionr. The cliameter of the cyc lone is (4 n1), the v iscos ity,o frir is (2 1

* I o:i rgll"1, -a ,he number of effective tunts within rhe cyL'lorle is (5 turns)'

a; oeteLiline iie removal efficiency for a particle with a densitl of ( I 9'g/cmr) and

a dianreter of (81!m)

b.) D"re.,,,in" ih" 
"ollection 

efficiency based on the above ifa bank of(70) cyclones

.with diameters of125cnr) are used instead ofthe single large unit'

Q.l /B) Show the changes in popuLation of
discharge into a clean stream by drawing only

(19%)

nricroorganisnl caused bY waslc

(6%)

irr diarneter and (6.8

appropriate filtering
the number of bags

(t3%)

(t2%)
in a surface stream

Q.2/ A) A fabtic filter is to be constructed using bags of (0 4 m)

m) long. The bag house receive (13 mr,/sec) ofair, and the

u"tocity tros been deternrined to be (2.5 m/min) Determine

required for a continu,rusly clc.lrled operalion

Q.2/ B) write only six causes of water pollution

Q.3/ A) A wastewater treatnlenl
Characteristics ofthe stream and

plant disposes ol its effluent
effluent are shown belowl

Saturaled level ofoxygen is (9.17 mg/l)

a) What will be the dissolved oxygen concentratioD in the stream after

U1 lVnat will be the lowest dissolved oxygen concentfatiotl as a result
2 days?

of the waste
(15%)

dischalge?

Q.3i B) Define (five) of thc foliowing
(1) C|oundu,ater contamination, (2) IAIA,

1)Vetalintinion. {5r Photochernical reiclion.
(3) Non-biodegradable organics, (4)

(6) Chlorofl uorocarbons (CFCs)'
(10%)

Kl at 20oc'femperatureBODi
at20oc

was!e\!ater
20.2'c



Q.4/ A) Detemline the stratification category for a lake in s

lenp.th br uidth b\ depth rs ( l'trtr0nr \ 2500rn x 80 tl. cird
p .1... ar o00c ooZ.: t<g nrf rnd al l5oc ssq I

Useful informations:
Yr= L,(1-e'k1() , D= ur-urg 

("*" - e-k, ) + Doek2r

summer and winter if

Kg/m'
p" = 1000 Kghnl
Q summer = 17280 m1d , and Q winter = 45000 mr/d

(11%)

Q.4i B) What are the stages that are necessary be involved in environmental impact

assessment? (With explanalion)
\t4%)

Q.5/ A) lfthe etficiency for an electrostatic precipilalor required to collecl particles

ol(0.6 [m) diameter is 95o%, flow equals to (125000 m3/hr;, and the analysis ofa
similar system shows that the drift velocity can be taken as (w:2.8 x 105 dp m/s),

what will be the plate area for the precipilator?
( L5%)

Q.5i B) write the physical and chenrical properties ofthe zones in Wipple model

n:Ilr..r'L
k2 l.r

r = r - expt-; A).ru:-iiTi.

, .12 , ^ l2-kr ..ln l:- ll- r/.-:---- ll ,

| 'p 
D!'

.J' ,," ',

(10%)

kr = k:oOr'20 ,

E = l-expc; .a)

hjD, d5o: lGffi
t.0
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Q "-b)

Causcs of Wirte r Pollution

I-€t us now study the ca scs ol \\'atcr polltlllon

t. lndustrial r\'!stc: ll)Jujlair\ produce hllgs illlloullt of \\'u'lc \r lliclt conlcttr: l"ric

chcmic!ls arld f'olltrlants which can ceuse illqll{iorl 3nd iJmcg( lu trs irnd orrr

enrironrnerrt. Thcl (LJnlllin l)olltllilllls sLlcll as l(itJ IliircLII) sulf\llur' Jrb(sIos'

nit.ot", und rnuny'oth"r lrarirlul clrcnricals. )\4rn1 inrlUstr.ies do rrol hilvc PR'p(r.srnc

lnrnnuan,",,l ,tal"'u 
"rrd 

drrirr thc rtnsi- rn tll< lrJsh \\:ilul \\lrl|jll F'\'' llrl(' nrcr''

","'"iir,to'r",;r';,t 
a..r. iit",,'*i"rt*lr''"tt h:r\r rl'( ( rl' rhrlir\ I'r chrn!( rh( c"lLrr

ot,uutar, incr"rsa llte onloun! of nrinc|als alsokl]orrnrs Iutrlphicalioll changelhe

tempetaturc of r*lt. r and F\s( sefioLls lll/'1rJ lo $ irlcl Lrr:'illrisnr\'



2. Sttragc atril rtxrtc \\ rltcl : I hc s'\ra!( irrrJ \\:r:lc !!rLcr llrirl i' l fu luL( r b\ ( L l'

** :iir:iil nil:ri'.;;;i iiil,"rr ;:ri,"ilr:li:ri,i$il:
i:lllli:ll: il:\i:):ilJ:i::r:ii::i:::llil,ll'l**: ll:ll l, l: ill:l'i:l
,,,rnr u*rr .t.rJr' J,\\'J:cs JnJ t":l'li:,ll'."1,..::':: i," r.,,t,,".,',,', -.'r .. '.,.,, "u

il l:::ili;i'l llt;rii:l :lll'i.ll';l il:";"::'::": ::: l;:"; :'ii : : l'' " " "

l;)'.liiii,-,;lillllli;)'::i:::i:ifll"jl:i:iit|fil^,ill:i"jl.ri.; 
l'l

cotrlcins ll'lnnlirl clrtrrrl(:rls irrld ecn lncr

il*rllllij:lrii':lll;iill;l; ; I s;:i:]il;i::ii' ll'ilri ; ;;ll..l'"i

J. Il^rinc dutrrDirt11: lhclrrlbrltpr''J " t"' r'lrluLr"hrl'l irrrh' "'rrr'"fp"p't'

cr,rn,,,r'r ruhr,cr 
'r," ''T'f::l:".:i:il5;l;t,::l;:ll:i.ll:i,,1::'\i;:;lil:i'"'

;i:il':1.,'ll;:ll:,:'lill-;.lJlili. il;'illl"l-iJi','ii"'r'' 'ri' "r r' 'rir"l 
inrr''

5.,\cci(lcnrxl ('il ltxl'x:rt:()il 'l'ill l"'* ll''r:' .''r'(rn t':l :, ::::'l:']'l'] ;l :';l;'l

lt;ilii::l;, iiiii:il*,::;:.t: I li; iiji' it, t . l;ii;li.i],,:l iiilli ;,1.

::iit:;lll'ii,iiiilit:t,' 
"t;''''): 

'' 1 :li'l ll: iir'ri ::i': r:; i :

0, llurning of t"{sil frrcl': Ii' ):Ll-!ll ' ' lik( L "rrl 
I rrrl "rl \\ltcrr l'rrrrr Irr' 'Jrt' c

:,,n.,;;;i:;i" ,,.,,,', , ' :'r' 't :lt:.:::':t:t':l'::-,.i,]i, illill:l,l';i'll : 
""i,liil 

ll'l' .'. ,

::;llil'i,:*iilliil'.)i'i:lillJJl'i"'; ;.'"t' i" 
jr"r''t "''''''"''

l!-ill'.i."1,'iLllixilliL,..i.""'li:$:::iilli:ill:lii:il;l:Jl:iiii'::"'iffi

u::ilr{iriru : ilril;*;rl','l:tri*i 1l.:i:rr iii,ir" :1r'r''
ilo\\ d'r\\ n inlo rr'cfs irnd c'rrr'rls \\'n

'. 
t.crrk,rgcrrour scseI- 1,111;.'1 5rrr:Jl lc'rkr1' rlrrrrlr' 'r"i':i;." li,;. il;:il"'"'

[:il1*iliTljilll]il,i'1":"i:i'JlllJ'll;'Tl]i:lil 
lll..i 1l''' ':'" ' ""'r"';

ground for insccts ud nlosqurtr)es

h.ljj:llffi .:"'.1'#1ilr5$$|itilil'[':'il":''5"'"'']''''1

ilJ:t1il:i',',ll','iJ::::!iffi--iln--:+i'*,,.5+f i:Jili'*iliilillf ;,1'"

t,;;;1;';;:fl,,llillil'l: ;;':i::'i'l;::l::;i r'*i'"' "' 
.'".," t'., "'" ''' 

*'



:i:XT1?li,iJlil'i:,1'ol:;g'0""0 "n'n"rpcrrv' 
Irc'w n,aior accicients have arrcadl

I I. lJrban drvctrrprncnt: As poDUlori

ff :{ri.",',*f :}:;:tillii{,i"}ffi *"Jtff *#:::.:itli.TII*"
;:i;:$l1l::iiil:;:T::Jil :,.".".1;il:l*l ;*l* lill":'ffi"* jiL*:;,
I2. Lcakagc fr(,nr thc landlills: Laid
produces airrur snrc, :,"";;; ; ;; llj::."r1.:1,,1-rii:l':i;il'; li"-,:l,jfii]T]:..
:.##.rff]:.",", ta,,driIscan pulur( th(,rnLterrru,,nd \\rr(., sirtr t,rr!c urrjrr] ,,f

I.3. Anint{l N,:rsl(: Ih( \vitstc produce

lm ** lnr"::i;il:iiiT til,,jj'itiliiru:r'*;i3::i.:ll :l]: 
"

I'1. (lndcrground stl,ragc lcakagc: Tl
rllrr,*i:llll::iftxki;:'#;.",1tiil ilifr tr[;i.*i+.r;,']i' 

;:n,."

\Vatcr pollutxrrrs xt{,, incturlc bortr or.

g;11;r,-i. :',,,#ri::$,ilriilrj:irrn l,*r:lrf ;:"wercr tlut rrirvcls vjir ticlds is rrsuellr ctroft.nilizers rtrar ;, *, 
"p, 

,r",,u ,i* ,.^ 
'tt1111r '1t'ttcd 

s,rth:rll rurnrs "r'\\'rsr( ri rcluri\ L

;:1;1,','.,ff,1ii:';:'l;;;;:',ili':,"1;'li:;i::,;l;i':;l;:.i',li;i,':1,:;i'Jl::i1,,,

Il"',:llJlllm;::|iiill':,: ijlil::::'1"...,bou, 
,,a,q prcser'a,ion and c,rirrs

s!.r.up.s!rc resrric,cd r,". *,i",,,;"i",,'J'i#JJ]ll"i,ilil,:liij;lili:,ifi:l:,1,i::-,
rnerr contamjnatcd wrsr,: through fiftratio*arer ha,-,esting p.oj..;:;.;r.::i';I1ff;l:lillliii"_ili,iii",liii,.ffiil;;,,.
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l

eRq B)

- -----r 41'vrv! urs rurlowrng $ages:

Scrc€ning to determine which projects or developments require a

t1t o. p"ttiot imPact assessment studv:

Sjiii'i;.:t"*tr*ni"lf:":':',ffi1[ff ,'::"":]'r'ffi":*"
(based on legislativ" *q":',iilll;JlJ".ii,ioli"n,iry ur,"-u,i'"
exoert knowledge and Publlc lnvor'

lii",r""'.ii"iftra' m'itigate or comoensate adverse impacb on

hirxtiversiw (including the optton ofnot proceeding with the

I
I

l.

2.



lrrn

dovcloprtrcnt' lindins altemative dff 
',-#flrilT:i,i:H]:I,'::

'fil'J.",.ili::il:.T:Ifl r[:::''o;; ;;".,, i ""4 
n na" v'lo deri ve

icnns ol'-rcfcrence lbr thc impact assessment:

' di;ffi:|t'ff '::*".";*rum'il"1'ff i:"i!!l!l'imnucts of a proposed prolect or development' including the

' [ft11[:''jr,,i*i'iTTll':"j"il r#::;ff ]1 f E'#,:jil
"lo"-it.lni.uf 

s-ummary for the peneral audience'

' h:'l#il* ji*;l',;;':t,'llxi,:,': i:ffi,j, l:'"?*1".i "'

u. B"lt',:""lilut"g on whether to approve the project or not' and

under what conditions; and

' *irifi*;:" iHl,:l;;t';::J,il';;;'t{ffi*:'
ill?il::l"fi H:,i:tIL::i:*'J".1Hi*:';
impacts or failed nitigation mt

in a timelY fashion
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Tsblc 3-3 \\'hipplc. fair"rnd \\'hipplc nrodcl for / on!s oI slrcar self-luri{icatron ,,

.1.cl,i,i!: lirrnrrl fo'nr or
()\t t.rr L! r.\t!..J 'n

I tni .,Nd !1c.. rlsrc atc l

\\,,1.r L. rr'.r\L\rL r f\L

L\,ji j \1r.. ,,\.Ll

\!.rr.",.. rLr ',.

rr.rf !n(i t'!. trccn !llJc

Lrfrlu(rr ) $.1rcil sronc5

\r". di /.,r,!,r. Or.r/rdk'rd

.",1 t r,,';'. ' lr.rron fotn15

ii \L!.1!c itclo(1. rcl!L5h

s.r,ri ( I!1,,f. tirc)5 nLr'ri

1. (tr.rlr. n!ir)\. \!oli!\
Int 'l' \ t J i'rtrr)'1t !"
\\',LL.r h'nt, lrc l\ fiL'Jri)
uli'r.. ()lL!c lrccr' fur' t

S!l,,rrnr,/',J r.r's
l, t:t,,,tt\ taJ ,ttl:l\a
rf i^_rr. r5 d. cLlirrcJ

f,.ron), or ciIx(3 $ch L\

( t)t\),\r:"1). I litt\h\' rr'

ll'.1!.'L 1l ,:r ll\rrLr ri:
tii Lrrrl'.. d}irlrt' r(toi\'\'
\l .li .,]'f..rr rn{r"l !hc

l.$r:. rtl .l llrr /frc
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\,,.i li .i:),1 irir.LlJr\ 'r
' .r:f \,:!,r:) ro!i ni.ir.
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