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tl
\lirnh'\ ot Higher liduc!rnnr

l:trrironnrcntrl Ins. De0r.

1l I 6 I 2tJt1

-

Nolr: r\.$rrr onh ln. Qur5tions rnd.rsunr rnl rclsonnlre rrlu. ifvon n..rtqt

-.

Qr: Dusign.heStorm Server\enrork thatsho$. in figurctrirh rbltonins d!t!r (C= 0.s). (,,=0.01;l).
{ onr(nt. iin rim( rn= ru hin) md ri = #r. (ll MI\ )

e ri= is.6 n lc L,- 4s n

Q:: llthc 0u$ tu( of \!t$ throush
hud los or (9m), dd€nnine ihe
dinnerrr or pipe (C). ir the Hazen-
\!iUianls coel'ticicnt (C = 120) ror
rU pipe\,.hen rrhli{itl be Ihe lerytl
ol lh( equi\rl$1 piDe (D = 300 nm,
( = 90) l0r lhr prrallel DiPt \{en,
ill \ l(, I

in figufu i\ (0.05 m3lse.) uhdcrtohl

Qr: trhrls,llbl rhrel$ntion rn'rllsrin ilnh (A) rhal shonn
h fgu.c rvith condithn\ ir hbtc b $nist 1 nininun h(id
prr\nrrc(-1s h)in rll poinB, i, t}. denund htc n (625 Lpcd)

BC
Bl)
Bti

Qr: (A);
(B)r-

I \Dlnh rhr(G tlcr ind Inlclr). rhtn shrtch the(;rntc
lldr did rou cnnrxt rll trorier rnDnrih in rlerrtcd

'bailht-
l,a!4lr*oft !)

ll.!d ofDclirbncnt
Dr. lrlrso..:lhmrd lah3crn(



Unrhi.\ otHighor Educilion

linrironmsnrrl fng, Dcpt,
1116 / 2tt1

\0ir: tn$r$OIlr rnc Qucnion\ and.s\um. rnl r.rson!bt.rxl,. ii]ulmdA
Qrr For rhc llrotrt rbxr sho\rr i.lkur( hennr.
nritrinrum head pressuru in atl poitrrs is
1l\lksr

Dosisr rhe pipclnrrt (tB). (BBl) xhd (BC), A$un. the
(?0 m). Lsins Nln.i.s's rouqhnN !r = 0.0t3t,

Q6:Ablildnrgmisisttron$oodrranc*nharc.(A1)rndtirere\istncpa $ithlrea(A,=0.3Arl.Ilrl'. tli!rndU nl prnc $hich rnnreJ rh( torat $.,r(r qurnrih ro frr.hnu.o i\ ISUO anr, nnd rhe fl0tr,,li,ciFUhdrrnurLhrlt2mrec,,t.ihJrhrburtJins{r(rLA,,A,. rt \4^.

i 'l \:1
Hlad ofDcplrtnonl

Ir'. I !hscen ,\hnrr'l Trh\eeh

LJ{J r irs - ir,rsi LLi\



Minkrrr of Hishcr Education

Enriro.n.nirl fng. Dtl)t.

ql:-A$!s&!r]:0.Q!!r
! Detemi.e$e ponds ol$der thal nust be Emoved per 1000Ibofshredded - air
$?sres il rheinitial noistuE contentn25 percefisndlhefinal moi$uF conlenl aner
10 pesent. Horv nruch €nersy will bc requncd to accomplish this l
! Gi,en thal l00lonttu of M.S.W. wirh dE cor.position sho*n n' Eblc bclow
orotary scren for lhc rcnoval ofslass prior b snmddinE. Deteminc thc recovery
efec tileness oa lhe scree n based o n thc 6l1owi ng cxlcm i al data:

. rtighloi sldssinscten undedo\=Itonhr.

. $eichl.fund$io$ = 12lodhr.

3. Determineth€aEa Equired lora newlandfill silcwirha pmjNred lilioll0yeas lordpoprna o.
of250000 senerarins 2.02 kg/c.day. Thc dcnsiry ofrhe compded Rde is 470 kg/nr. Theneighlof
rhe landfill cannoi .\ce.d lim
{ Calculate the volunarrio fios rale oflelchde Ihmush a
ledillh 15 haMd the li.errhicknc\! i\ I nr. lheh,\'draulic
rhI rh. h.irlol\i.r i\ 06 n

compacted clsy liner if the aE! ol tte
conduclivily h 7.5a l0 r'rn s. Assunre

i The nqn concentrdlion ofTCA in a waler supply is 2.5 rc/L. whal is ils cminoge"ic risk for
ldult and child? Use lhe slopc facror fnr TCA =0.057 ked/Bs. dsume any DaraDeters ilneeded.

(}2: Amssr Fivc (5) Onlv
!=whd are drc sourcc of$lid waste (lht only)?
A Explain with dms methods of landnlling for dry mrs.
]: Lisr Lctots drar should b. ralen inLo considerarion shei layout ruures.

d Whal ar tae impotut lopics that musl b€ consideEd i. an cnsnreeinE repon lor des

5: whlt tue tlt dajorphlsical, chemical and biolosical chaacterhri.s ofsolid Naste.

!: Lisl only lhc nrajor envnonmenlal laNs for hffidous {stc manaecnonl
Z: r.is! with draw ly"es oflctrts uscd to co.kol1hc latial molcmenr ol s,ses in enidy

Ql I A new esidendll dea composed o1750 snrsle-familti dcwcllnrg. Assuning lhar cilhcr thrDc
peron collection crew slll be used or two pcson colldtion.mw md crub collecrion. Dcsgin tho
oou$tion syneDr and conrparcd Ih. lNo allcmatives. The tbllosi.g darr are .pnlicable:

 ver.genutuherolrsidcnlsperse ice-3.2
Solid Mste seneratioD mlc pcr capil. =2lbrc.d.
DensilIof solid {a$c (at .onraincre)= l0() lb/!dr.
Co.rainc6 pfsc^ice: rhEe32 sal. conlaines.
Tyne o,'s_ice - 25 pereDr.lley.

lh'. T,hr.en .\hm,.l T,hs.en



Colleclioi liequncv:once per seel.
ReaF loaded compactoF 2.s
Itoundtip-haul dishce = 15mi.

Conslants for eslimating h.ul rimc a:0.016 h/dr b -
Assume at sitc rimc Fcirrip = 0 l lvrrip_ w= 0.15. tl-
tf= 0.92 c.1le.t$ toi.,/locarion
Ilnecessl}- use€qution: lo = 0.72+0.13 (cn)+0.014 (I'RH).

Ql: Delctrinc rhe eneBy conteDl (Kj(s) and mosnurc c.nre ollhe solid *!sre composition
sample sho{n in the table below. !$ina1c the change inenergy conrenrifl5%ofrhe plper,75%
ol th. clrdLurd and 87q of f@d *asc arc sclarar€d by the honreorvner.

:l

lr', I ihsecn rthnr.l Trhr.r"



Minisln olHisher Educition

Enlironrncnlrl f ng. Drpl,

w,rfQuarityMrn€gnrdr

21 / 6 t 2017

Ql ( ls Marks)
I What is thc watcr qualily m anagcment j what arc waler qualit\ nranagcnlent process, what

are key aclion to addre$ $aterquality nranagemenr.

2- In ag culrure opcralions. $hir are (he \arcr qurlirr- imD&r\ and mismanasenrenr oi
agriculturc is thc roor cause.

Note; 
^nsrer 

l.0urourn nl..l

Warer rcsources types.

Lisl the primary wateFquality-related problems encounlered in rivers and srreds ano
what are thclcchniques tlu! can be used in riler and slream resroration.

Q2: Calculate DWQI lor m w n arer. rhan deremine class o t lvaro qualit! ? ( 15 Marts)

T
NO3 (m!rl) TDS rnlg/l) rBOD(ms/l)

l-

Q3t Aks".tfob ontr
l- Talk aboul WQll
2- -l'alk 

aboul surin.e waler(Ri!q)?
l- Deline the hydrology.y.le wilh acri!ilies. ani draw itl
4- The oxygen sagcure.thelr ar 1wo si,np csL modelof e

aboul iL and \rrilc any cquations.

( 1s Mirl-\)

o\recn rcsourccs in a ver, lllk

5- Wh.r arc lhc hrss balarcc apploach lbr DO& rcnrperatLre \ifi srirc thc all questions

I!

Turbidity

ta/2tzlt1
t51312011
1514t2011
15/512l)17

pH

tr
t5/lt2017 5 7.25 3.4 295 6

I r.o f ztz

-ta56
,t.l 3T

23 6.1 3.3 t88 t7
Obietive 6.5-1t.5

i{.r I i+ls - Cirii U



QA:
A r'eat.1ent plarlr ellluent has lbllowinB charrcreridi0sl

BODr ar:0'C 4j ,rg/l
DO = 1.9 nrgl
T=2.1'C
(k, )",,.c = 0.li d
'Ihe waterriier has the ibllo$,ing .h.racrerisrics:
Q.,.,= 120 rir/s.

( 15 Marks)

BODj at 20 "C =
DO= E.l mg/l
T= 16 rC

( k: )1'c = 0.45

(b) The

4 mg/l

disBnce do*nsream u hcrc
minimum dissol!edoxyeen

thc O: lcvcl is at a minimum, and

)

x= u tnrllrt !11,.19' (L rr)
(Kr.kr. D,,. L0) calculolc a1 T,j,.
(kr) 

", .,,p :0(,),,,!)"" I (r.35, ro

(kr r,.!, = (k,,1,,. * (1.025 ),.r! la

Qs: (^) ( 15 Marks)
A municipalily discharge wastewaler ro a steam that is (10 m) wide and (2 m) deep. The

avemge floq velocity in lhe stt.am is ( l.5m/s), and thc fiidon iactor is cslimated to be (0.03).

Esrimate rhe disrance do{nslrean lo stere the wasrewater is Nell mixed across the stream ill
(a) The wasrelvrler is disclarged ljorn the side ola strean.
(b) The wasrervater is discharged lion the cenrerofthe stre!fr..nd
(c) The wastewater is dischar8ed throu8h a 5{-long mulliport dii}user placed in the middle

Qs: (ts)

Just the dos,nstexft ol lhc olrttll ljom r poim source ol polludon lhe DO of.
(6 ng/L), and the mix ol rircr and wastcs has a BOI) of (:0 mE'L). 'l he satLrarion
DO is (9 ng/t.). The deoxl,genation constant is (1, = 0.1/day).
(a) Esti,nalc thc rca.cario. cocilcicnt, assunirg rhal thc ri\cr spced is (0.25 nr/s)

averase siream depth is (lm).
(b) Iind fie critical tnne downsiream at which minimum DO occu6.
(c) Find the mini um DO downsbeam.
(d) Ifthc oulfall is the onLy source olBOD. wha! percen! rcmoval ofBOD would be needed

10 asnre a minimnm Do of(5 mdl)?

Hud of D.p{rln$t
l)r. Trhsccn Ah0d Trhstcn


