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Heaven's Light is Our Quide
DEPARTMET OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engincering THIRD Year ODD SEMESTER Examination, 2019

CE 3141
Environmental Engineering -1

Time: 3 Hours

(@) Answer any SIX questions, taking THREE from each section.
(i) Figure in the margin indicate full marks,

(iii) Use separate answer script for each section,
(iv) Assume reasonable value for any data missing,

SECTION-A

Write down the consideration for designing and locating intake.

Discuss about the different types of intake based on source of surface water.

Design a pumping unit capable of lifting Smgd of water from an intake well to the treatment plant against a
static head of 60ft, length of suction main is 120ft and that of rising main is 400ft. The pump will work in
two shifls of 8 hours each. Assume velocity of flow is 6fps, friction factor is 0.01 and efficiency is 75%.

What is corrosion? Describe the causes of corrosion of metal pipe in water supply line.

What are the forces acting on pressure pipe in water supply system? Discuss elaborately.

A tube well having diameter of 20cm taps an artesian aquifer of thickness 25m. If drawdown is 4.5m
with radius of zone of influence is 300m and permeability is 40m>/unit area per day, calculate the yield
of tube well in liters per hour. What variation will take place for drawdown if zone of influence is
restricted to 200m for two times of yield?

Write down the necessity of community participation in development project.

Differentiate between women empowerment and gender issues.

A water treatment plant consumes ferrous sulphate (FeSOy) and lime as coagulant at the rate of 10mg of
FeSO; per liter of water. Find out the quantities of FeSO, and lime required to treat 9 million liters of water.

Write down the principle of coagulation flocculation process. What are the factors that influence

coagulation?
Discuss the theory of filtration.
Determine the clear water head loss in a filter bed that consists of two layers of filter media; a uniform

anthracite layer of depth of 0.6m with an average particle size of 1.6mm and a specific gravity of 1.5; the
cther layer is composed of uniforn: sand 40cm deep with an average particle size of 0.6mm and the
specific gravity of 2.0; for a rate of filtration of 150 I/m?/min. The operating temperature was found to be
15°C and the porosity is 0.35. Use Rose equation fer evaluating the clear water head loss.

SECTION B
What do you mean by fire demand? Describe a fire hydrant with neat sketch.
Draw a typical chlorination curve and explain the reaction zones.
Find out the settling velocity of spherical discrete _g)anicles 0.05mm in diameter having specific gravity of
2.6 and kinematic viscosity at 20°C of 1.003 x 10 m/s.
What are the permanent hardness and temporary hardness of water? Discuss the removal techniques of

them.
Write down the Bangladesh Standard and WHO guidelines with respect to the following impurities:

i) Hardness ii) Iron iii) Arsenic iv) TDS v) pH and vi) Color
Determine the unavoidable annual real losses of a water supply system of 2km water main having 3km

underground connection pipe for 60,000 house connections. The average operating pressure is 20m.
Deduce an expression for yield of a well for artesian aquifer.

Write short notes on i) Infiltration gallery (ii) Infiltration well (iii) Spring

Design a strainer for a 30mm diameter tubewell to be operated by a No.6 handpump at the rate of 25Ipm.
A slot No. 12 strainer having 50% open area is to be used. The entrance velocity should not exceed

0.015m/sec.
Why is No.6 handpump tubewell the most popular in Bangladesh? Draw the sectional elevation of a No.6

handpump and level the different components of it.
Find out the approximate flow in the pipe network by using Hardy Cross method shown in figure below.
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Heaven's Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering THIRD year ODD SEMESTER Examination, 2018

CE 3141
Environmental Enginecring-I
Full Marks: 72 Time: 3 Hours
N.B.:- (i) Answer SIX questions, taking THREE from each section.

(ii) Figure in the margin indicates full marks.
(iil) Use separate answer script for each section.
(iv) Assume reasonable value for any data not given.

SECTION-A

Q.1(2) Whatisintake? Write down the important considerations for design of an intake.

(b) Write down the desirable qualities of pressure pipe for water transportation from source.

(c) Discuss the different causes of corrosion of metal pipe. How corrosion can be controlled?
Explain.

Q.2(a) Wrte down the general considerations for water distribution system.

(b) Explain the purposes of service reservoir in water supply system.

@ Compare the contact times necessary to obtain 99.99% kill of bacteria in wat;r under the
following conditions: (i) free chlorine residual of 0.15 mg/l and k = 1.1 x 10 per second
(ii) combined chlorine residual of 2 mg/l with k= 1.2 x 105 per second.

Q.3(a) Describe the Grid-iron method of layout of water distribution system with its advantages
and disadvantages.

(b) Explain the different mechanisms involve in the filtration process,

¢) Write down the design consideration of rapid sand filter.

A settling tank is designed to remove spherical particles of 0.80 mm diameter with specific
gravity 1.20 at 229C. Determine the removal of spherical discrete particles of 0.40 mm
diameter with specific gravity 1.4 by this tank. Assume ideal setling conditions.

Q.4(a) How does water become hard? Write down the various softening processes with their
reactions.

(b~ Discuss The ATSenic removal processes fronl grounawater.

' A water sample with p"' 9 and a caustic alkalinity of 90 mg/I, Bicarbonate alkalinity of 80
mg/l and a total hardness are formed by Ca, Mg, K, Na and Sr with 60,, 50, 20, 105 and 45
mg/], respectively. Find out total hardness, total alkalinity, carbonate hardness of non-
carbonate hardness.

e e Ny

SECTION-B

Q.5(a) What is unaccounted for water? How can you estimate the unavoidable annual real losses of water?
(b) Mention the controlling measures of water loss.
(c¢) Briefly discuss three leak detection methods.
(d) Write a short note on a solar still.

Q. q Deduce mathematical expressions for
yield of artesian as well as ordinary wells.

Explain the problems in groundwater development in Bangladesh.
The diameter 6f a tube well is 50 cm. It is constructed in an aquifer of thickness 14m. The
radius of circle of influence is 225m. Assuming permeability as 30 m’ per unit area per day,
calculate the drawdown when the yield of well is 1900 m® per day.

Q.7 Briefly discuss the sanitation system in Bangladesh.
Draw a clear diagram of a very shallow shrouded tubewell. Discuss the usefulness of SST
and VSST under condition in the coastal areas of Bangladesh.

(c) A rapid sand filter is to be designed for a capacity of 27,000 m*/day. What should be the
number and size of the units? Calculate the percentage of filtered water required to wash the
filter bed and the capacity of the wash water tank. Assume rate of filtration 5 m’/hr/m?, rate
of washing: 35 m*/hr/m?, length of the filter run: 24 hrs. including 5 min. for filter washing
and 10 min for resettlement of sand bed.

Discuss briefly the low cost alternative water supply technologies in Bangladesh.
Discuss the advantages and disadvantages of rainwater collection system.
Design a strainer for a 30 mm diameter tubewell to be operated by a No. 6 hand pump at the

rate of 25 lpm. A slot No. 12 strainer having 50% open area to be used. The entrance
velocity should not exceed 0.015 m/sec.
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AR DEPARTMET OF CIVIL ENGINEERING
g (- &‘ ‘;!' o@  RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
k/% \g t, f; B.Sc. Engincering THIRT! Year QDY Examination, 2017
CE3
Eunviromipental Bugineering - 1

Tull Marks: 72 . e Time: 3 Hours~

M.B.:- ()}  Answer any SIX questions, taking THREE {rom cach section,
(i1)  Tigure in the margin indicate full marks.
(i)  Usc separate answer script for cach section.

' I (iv)  Assume reasonable value for any 2ata missing.

_% SECTION. A

Q,% What is intake? Write down the considerations fur design of'an inteke. +.00
M Write down the desirable quality of pressure pipes in water zupply system. 4.00

Explain the canses of corrosion of metal pressure nipes. « 4.00
Q24% Discuss the various forces acting on pipes for water supply. 4.00

y Write down the principle—nr particle seitling in water. Discuss the different types of settling in - 4.00
i plain sedimentation process. .
K A setiling tank is designed to remove spherical particles of_0.86 mm diameter with smciﬁc@
— gravity 1.20 from the at 22°C. Determine the reraevai of spherical discrete particies of 0,40 mm —
o . " S—— oy  — 1 . Qo e ———
i diameier with specilic gravity 1.2 by this tank. Asstme ideal settimg conditions

Q4 %\Vriw down the principle of coaguiation. Also write down the factors influencing coaguiation  5.00
e d dosage of coagulants. - -

; What'is pressure filter? Write down the sdvantages and disadvantages of pressure Slter. 3.00
" ‘%"Ccmpe.rc the coniact tnes necessary o obtain 99.99% kil of bacter s¢ under the 400"

folivwing conditions: () ¥r=e chiorine residual of 0.15 mg/t and | = = per second.
- Cembined chiorine residusi of 2 mg/i with ¥ == 1.2x107 per seeqnd
"
e
Qv is)  Dichy disoune the vaslous meihnde Gor the removal of Manganess from water 4.50
{b) What iy ihe differenze hetween unaccounted-for water and nou-revenus water? 3.00
(¢} Wnitc down the controlling mensures of waler }osses. 4.30
%" SECTION B
Q.47 What is environmental enginzering? Discuss the objectives of sanitaticn. 3.00
1:nunmrate§ and explain briefly the sssential elements of a water supply sysiem for a city with  5.00
the help of neat skeaches, ' T
4P Enumerate the factors to be considered in plannivg a municipal water suppiy system. . 4.00
. ‘ B —
[o3 ;’)'fih:;:eu:hc Dl'gl'.:lems e?cq(lu:lercd in the operation and maintenance of PSE? 3.50
s e useluiness of S§T | '387" unde dittane | N - 5
Design & slraTHTlf_d:T;-_?md XSST under conditions in the coastal orea of Bangladesh.  4.50
; : [ er for amete . ” g
K it 12066 mm diameter tubewell to be operated by a No. 6 handpurap at the rate/ 4,00
. oL 2 ipm siot rio. 10 stramer having a 45% open area 1o be used. The entrance velo ity sheuld
be around D.61 m/scc. ' T A SegEaCs
(72 Write shorl notes on (3 Thfiltrati i
o . i g t?mtll‘tmue;n ga'-l?rzes kr)/Spr;ngs (il Aresian wells. : 4.50
=€ Alheme ‘piessions for vield of artcsian os well as . o
N 150 mm diameter e o oxineny svells, o
- d nm r r uwwc” r“"{“c . T - ———— . .
il influence of 120 m i di%nclcrp'rl:c s::ti]c('ctl ip; with a drawdown of 3 m and a circle of
- = e b . v i €] [ wai 1 SRty H p -~ .
. cociTicient of permeability of the aauifer in wi pi e lh“ well is 40 m. Calculate the
) agulerin which the tubiewell is sunk,
Explain the problens in or
Q Whet 15 !hcl p?wl“:;ﬁ:l II; groundwater development in Bangladesh 4.00
' g { or rainwater harvesting in Bano! & e
. . n Bangl 2?2 Whoy -
DJ\ (é;:zl\?:“‘;‘its of rainwater Rarvesting iy Bangladesh? sladesh? What are the advantages and  4.00
d-culate the ranwater available [ - oy
& able or a family having sn -
> of Bangladesh. where rainfall intereti -3 5 JAVAIE 8 roof area 0f 20 m? in the centrai repion” 3 00
tewsity is 2.0 m per year, As GG FeEIo Lo 2
: FEAt Asswme a ruioff coefficient of 0.75. .
~
’ Page 1 of !
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Heaven's Light is Our Cuide
DEPARTMENT OF Ctvir, ENGINEERING

- .“\6‘\‘ R."\J.ﬂ‘l/\l”.UNIVERS]TY OF ENGINEERING & TECHNOLOGY

k B.8e. Engineering Third Year Fifth Semester Examination, 2015
Cl- 341
Tnvironmental Enginecring-1

Falt waria: 79 . Time: 3 Hours
N () Answey any SIN questions, GRing THRER from e o

W Figores in the margin indie. o arks \3
{ suresin the margin indicate ful) marks, ‘6\)\, '
i e SErate answer seript for each section, V\AV
UV Assumie e onable value for any daty missing. c‘a .\\10017—-

wh seclion,

SECTION-A

CAG) Discuss 1he role of safe water supply to the Community 1o improve the sanitation facilities and health of  4.00
community people,

SN Describe the activities that must be done in planning o munizip

1 Design o coagulation sedir‘ncnl;::ion t@nk 1o trear 9 ~illion fitr
" Twhere necessary. {2l ey Y

al water supply system, 3.67
¢ of water per day. Make suitable assumptions 1.00

" » . _ ‘ = s S
N2 What is corrasion nf.meml pipes? l?lscu_u the important causes of corrosion of metal pressure pipe. 4.00
o g b .'i_lfjgﬁ'm“punmsrm“mI'IT‘-'FS'ﬁmu:npmg machinery in_water supply systems. Deseribe the pump based on_ 400
: = L RS machinery in_wa - —rmearlioe e pump based o
ST

er A setting tank s designed 10 remove spherical particles ol 0.80 mm diameter with specific gravity 1.20 from  2.67

the water ar 220, Determine the removal of spherical discrete particles of .40 mm diameter with specific
sravity 120 by this tank, Assume ideal setiling conditions,

.5y Whatis hardness of warer? Write dovn tie causes of hardneys, principal bad efTects and removyaj technigue of , 467

A/ hardness from water, .
T.‘bf_ Describe the coagulation Process. Also write down the tactors influencing coagulation, 4.0
{eh A water reatment plant consumes ferrous sulphate and lime a5 coagulant at the rate of 10 mg of ferrous 3.00
sulphate per litre of water, Find vut the Guantities of FeSO, and lime required to treat 9 million litres of waleq
QA1) Compare slow sand filters with rapid_ sand filers. How do pressure filters differ from rapid sand filters? 1.00
5Y. Explain the theary of disinfection. Whs are the requiiremenis of good disinfectant? 3.67
o Compare the contact times necessary to obtain 99 99% kill of bacteria in water uinder the following conditioas- 4.00
(i) Free residual chlorine of .3 mg/land k= 11107 per second.
(i) Combined residual chilorine of 2 mp/hwith k= 1.2x10 per second.
SECTION-B

At What do sou mean by conununity participation? Discuss the methodelogics to ensure community participation. 4,00
' Explam the role of sunitation in controlling the transmission ol uxcretarciuted diseases. 3.00

gl ;e h N Letel 3.00

<U) Discuss the elements of water supply with neat skelch, 3
id) Wrie down the problems in ground water developmant. 1.07
o) Define water hammer. Describe the different phases of water hammer, ‘ 3.67
j 1 What are tie niain {ypes of distribution networks® Wha are tieir relative advantages and disadvantages? 4.00

‘) Calculate the low in the following pive network for the inflow and vutNow shown in the diagram using the  4.00
Hardy cross method.

400 m - 130 mm dia

3005 —* 10 1ps
TP 150m - 100 mm-dig—""#* x& N
6 lps 8 Ips ’(\,' o
\.\ r <> P ‘!- ir h.’_‘)/""
G0 M - 106 nun dia ~ 150m - 166 mm dia N o
6 Ips

\.f-?r':'t/l' Wnat e die . canas for loeal development of Bangla and Moon handpnmps? Draw a neat skeieh ol'a Bangia 4.00
N/

b hand pump wbewell.

[
s
~4

(€} Draw a clear diagram of a very shallow shroude

aNo.6 'lﬂ"dpllmp. Tara handpump and manually operaied
77 deep ubewel],
(‘ e = d whewell. Discuss (he usclulness of 8ST and VSST under .00
conditions in the coustal arcas of Bangladesl,

”
LR Explain the method ot jar Lest for approximately

determining (he
Py an does wamen cmpowerment deler fros

N the concept

dosage of coagulant in raw water. 3.00

: ; nder issues? 2.00
W Bisenss the factors o be cm1>zdc-'\:f! while sclecting (e Site for storage reservoir, :-'Ol)
- 1 l__‘i|,l.¢'uh:1|~: \_Euf .[?-:ul:. '-\.-;'uv:-.:l— ﬁif:lrlmztjrd lnr-:'.“d-:r‘ ..-;1-;|-7im:= c!' 10 years of rural village haviag a present poptlation of ,26.70?
BN S The averae per capitg WAL LOisingtion iy 8 ipd swith peak faeror A3, The populaticn erows ritte oy
P thie s gnd wa s Jue, is
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What are the factors that occur on water during filtration? Explain the theory of filration to explain suci
'\’:.:L:i"/ ) hat are the aw

:{Tects. Bl soree et e =
/"t\-lhn- do v ea mean by Roughing Filiratton? Why is it sdopted!?
Pl e L -

4 be disinteeted by asing bieaching powder haviayg hloride demand of 2.5 merl 10l need ol

'(’: waner 10 [T HN P ) . " der 15 30%. find the ¢ 1ol bleaching
' cater s SNIU Hres and the available chilorine in bleaching powder is 30%%, find the amount of bleaching
Y T 5 SXI0 _

awder required per day, )
" L Al ~
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Environmental Engincering - 1 )
Full marks: 70 Time: 3 Houes
NI () Answerany SIX questions, 1aking THREFE from each section, !
(i) Figure in the margin indicate full marks, Y
* (i) Use separate answer seript for cach section.
(iv)  Assume reasonable value for any data missing,
- .
SECTION - A
A Desenbe the various 1y p_qg_Q[Rglup;ln_lhglzﬁsispf scrvicc;.ﬂ/ 4 lll_l
'&m the different impurities present in water and also the effects of each, 4.6
- 3 T 0 s . . . . . ~
21 At ion pipe supplies423 mad water fram 30 miles away. Loss ol head due to friction is estimated to - 3 00
be 30011, Al other head tosses are neglected. Determine the size of the pipe. Assume f =0.0073.
i = : X — < -
1247 Wit down the causes of hardness, What are the principal bad effects of hardness ol water?) RRLL
45 Desenbe the sedimentation with coagulation process. Write down the reaction involved when FeSO, is 1.6
o used as coagulant, T TT— - —— — -
© (877 One million gallon of water per day passes through a sedimentation tank which is 20 ft wide. 50 i long 4.
T and 10 1t deep. 12) Fing the detention time. (b) What is the average velocity of flow? (¢) If the suspended
solids content of the water averages 46 ppm, what weight of day solids will be deposited every 24 hours
aee "'7(-" seynea i g ‘hat ik . s pale” N -
assuming 75% removai? (d) What is the overflow rate” —>\AZIZ G\Q Q}: PH.( . 213%)
I3 Describe the break point chlorination with necessary sketch and also describe the different zones. <400
(b7 Discuss various desalinization processes. J.0u
(27 A rapid sand filter is 1o be designed for a capacity of 27000 m’/day. What should be the number and size 3 6~
of the units? Calculate 1he percentage of filtered witer required to wash the filter bed and the capacity of
< S i = @ oty 2 . 12 s
wash water fank. Acseme: rate of filiration = § Il'l‘/l_'l'l /hr, rate of washing = 35 m"/m™/hr, length of filter
ran = 24 hrs. including S min. for filter washing and 10 min. for resettlement of sand bed.
D) Deseribe the procedure for the design of the shrouding materials, 400
A% Write shon notes on: (i) SST, (ii) VSST, and (iii) House hold filiers. 4.6 i
_Le7” Design a strainer for a 38 mm diameter tubewell to be operated by a No. 6 hand pump at the rate of 40 3 a1
Ipm. Slot No. 10 strainer having a 409, open.area is{o be used, The entrance velocity should be around
16 mm/sec, a
/ SECTION-B
QB+ Whan are the Tanciions of a Civil Engincer as an Environmental Enginecr? —> 267
(¥ Write down The importance ol wuter supply engineering for the development of civilization. .00
T 7y How can you criticizethe imermittent system of walter supply? S 00
(d)  Design a pumping unit capabic of lifting 5 1ngd of water from an intake well to the treatment plant  4.0n
R 5 s ~ r - - . " . . :
against a static head of 60 1; length of suction main is 12 ft and that of nising wain is 400 ft. The pump
AN -4 S b. rels T I - .
with werk i two sinfts of eight hours cach. Assume velocity of flow 6 fps; friction factor is 0.01 and
efficiency is 75%. L
in bricfly the “?_"E”“"“I c!'.-mv.-m‘.f. oita w L.w_p[%i; system lora cily with the help ot nem si\'ctchusj Rl
OEE SHEIG-ECononTi-nspect nfluence a commuitity Watar supphy sy sten~ - - 3.00
¢}~ A water treatment plant consumes ferrous sul.p.lmlg gFQeS~O,) and Iimc as congulart at the rate of 10 mg ol 3.00
{ FeSO, per {itre of water. Find out the quantities of FeSO, and lime required to treat 9 million lires of
watcr. b il water f PRI |
" R e T ‘e " !
‘9{/ How canyou potect the tubewell water from contamination? 200 {
1-, 7ﬂ) xplain the method oI'J.ar test for approximately determining 1hg Eiosagcs of coagulant in raw water. 300 \
" (b Dras the section elevation of a No, 6_hand pump and label the different components of the pumps. 6
{ A Sue the methods of making population estimation, Which method do you consider best for popuiation 3.00
¢ ‘-q[in‘lﬂlil‘“ in Bangladesh? ' w '
v Lo araphical method to determine the storage capacity of the reservoir. 3001 ;
v Describe g e -
»—-——""'_—-
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DEYARTMENT OF CIVIL ENGINEERING
RAISHATI UNIVERSITY OF ENGINEFRING & TECHNOLOGY
1.Se, Engincering Thivd Yeor FIfy Semester Cxnmination, 2013

[ BRI
Envivonmentnd Engineering -1

Full marks: ?“ Time:s 3 Howrs

& /_\_M\\'cr any SIN questlons, takimgg FIIREE o each section,
(i) Figures in the margin indicate Tl marks,

(i) Use separate answer seript Tor e senon

(iv)  Assume reasonable value for any data missing.

' SECTION-A

Describe the concept ol community padticipation. Explain the paticipatory planning with dizgram.
Discuss the importance of considering gender issues for sustainable development al waler supply system.
How dues wonien empinserment defer from the concept of gender issues?

What do you mean by sanitation? Discuss the objectives of sanitation.

Write down the advantages and disadvantaees ol vaimssater larvesting in Bangludesh. -
Driefly descrilie the (i) Rawer pump (i) Diseo pumpe Gil) Tara liand Pimp (iv) Moon band pump and (v)

Nangln Hand Pamp.
Design a strainer Tor 0 mm dianierer wibe well o he aperated by a M 6 band pump at the rate of 45 lpm,

slot No. 10 strainer having a 50% open area is th he nsed. The entranee veloeity should be around 0.01 m/sec.
B i M

What do you mcan by tire demand? Describe a fire hydrant with net sketch.

What do you mean by water hammer? When doex it acenr” Describe the various phases of it How can you
overcome this phenomena,

Calculate the peak waler demand for a design period of 10 years ol il vl
2500. The average per capifa swater consumption is ™0 [ped with peak Facior
1.5% and the loss & wastage is 30%,

Write the main dilferences between SST & VSST.

ape having a present population of
al 3 The population gronth rate is

What are the various impuritics present in water? write down therr Banpladesh standard and WO guideline

value.

A water sample w
hardness are frmed by Ca, Mg K. Na, and S with 60, 50, 20, 103,
hardness, total alkalinity, eabonate bardiess o non cabonate hardness. 4
In water treatment process i oceulator sas designed et A5m water which kinenmatic viscosity 18 1x 10

ith " 9 had o caustic alkaiinity of 90 myl, Bicmbonate alkalinity of 80 mg/l and (otal
4S8 gl respectively. Find out 10l

~m® Jsee at 20° C. Determine the required power to operate the cle tric motor for good 1‘1‘\:cs formation
' (. "

SECTION-I

i
Explain the working principle of'a pond sand filter with a net sketeh, Alsa write the dillerences belween PSF &
RSF. .

Define intake. Describe the factors that should be considered in the design of an intake.

Calculate the Mow in the following pipe network for the inflow and vulflow shown in the disgram using the
Hardy cross method. ' .

) 400 m-150 mm dia

; 00pS — - pm——— - ips 7
Sl Glps | .,
T~ 8lps
SO0 m- 100 mm dia S~
<«==J 150 m 100 mm dia
* O Ips

Explain briefly the esscntial elements af i water supply system fonacity with the lielp ol neat sketches

State the general consideration for pumping installation. '

Design a-pump a pum[ving unit capable of lifting § mud of water rom an inake u.clf 1o the treatment plant’

agninst & statie hiead of 60 Tength ot suction main is 12000 it of rising wain is Q001 The pump \;'Il

;v;r} in two shifls of cight hours ciach. Assume sclocity of flow is 6 Ips, friction fretor is 0.01 and Cf%'lCiC{le 'i'.
0.

Df'.‘va typical chiorination curve and explain the reaction zones. Explain break posmt ¢hlorinatior
Wrile down the methods of leak detection im water disteibution sysiem .
A slow sand liltration unit produces 000 "ol w er per d';n How much hleaching

o I M R N wiwder witl %
ovailable chlorive will be sequived per day o ieat dis swater with a chilaring dose ol $ my/l "' s

l"‘"'“.m the provess ol arsenic remval by the metleal of vo precipatation il ad:
chemical reactions invalved '

A 100 mm tJI-allH('h'l tihe well s sm:k o ithdins warer trome s 10 thick confined
of permeability equal to 080 Ipsm ™ Fhe deptl o water helow the piczometiic
the tube well while pumping. Caleulate the discharpe of the
J0m.

Wiite short notes on “Community mobilization™ 1o (he
urban mrcas, o
Cxplain the grid-ivon methiod of B ont ol ditgilnion s,

anption indicating the possible
aguiler hiwving, co-eflicient
level is 30 m and it falls 2m in
e well swhen the radius of cirele ol infMluence iv

ot ceonomic asfects of WSS in el and

Cw
“

’, A
S AL
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SECTION-A
r:

y . . - . : .
Q) Whans Eonvionmental Engimeermg? Discuss the ubjectives of samtitwi

(M) Fanmerstes and expl ¢ RCIN 3 a wat
erates and explan biiefly the essennal elements of a water supply system for a city wuh the felp of 500
el shetches
(¢)  Lnumerate the fzctors to he considered in planning it municipal water supply system. 307
. , ) )
Q _’ll)/l owtiss e Bretors atloctmg e consamption vl water. 107
2 |3-\ (b) lllxu RV ATIOUS YT OT ST R T CIThIc as sowve uf waier supply scherns, 160
2,{ o \-’;M 1T population of a city was 124000 m 1970 and 156300 m 1950, (1) What was the annual rate of increase? (i) Wha will 1.0
e tie probable population in 20207 Y t
L ) IS AL = ie)
p@ Wit do you e by Now 6 Land purgy wbesell? Diaw e sectront eksaton of a No. 6 lund punyp aed febe! U RXE
v
Xerent conponents of Tand pump. ’
Diescribe the working pringiples of a pond samdd filter with a neat sheteh, Whatare prablems encountered i 07
—_the operation and maintenance of pond sand filters” r—
e Design a strnnet Tora I8 mm diameter tubewell o be opesited by a No. 6 tased panip at the ratg of 40 Ipm ALK
04 Slot Na. 10 straiver having a 30% open arca s 1o he used. The entrance velucity should be amund
-Y"‘L(‘) - mdsee.
Q) J Waate down the advantages and disadvaniages of ranwis ng in Bangladesh. KXol
4b/ Drawa clear digmiam of a VSST. Discuss the uselulness of SST and VSST under condition in the coata! 407
arcas of (tangladesh
- (¢)  Caleulate the minmoum capaeily of the storge Gk required Toea faenily of § persons o be supplicd withi EEY
N - - . 9 . = = - -
5 005 fb} 10 iped of minwater. The yearly nunfuli wilensiy i 3.5 and the znrall distobetion i such that a least
~ 3% of the ramwater nuest be stored foi uninterrupied watsr supps throughout the year. Alo calentare the
hen the cocfficient of ameflis 0 7.

o N

o

minimum csichment are2 required w

s : SECTION-E

ts.

S0l i water and write dawi 3
Discuss the different types of setung of particies

8 Wiatare tie nparities pres
f particle sering i waier.

W rte down tie rincipies o

’
Es C\} watet with dizghains. "
ZTor” Calealate the dismensions of a rectangular pla: sedimeniation ek o freat 12 x 10" mday. Assume 2 307
- detentioa period of 6 hours and the velocity of flow as 20 ¢ per seeend.
9’63{ Wit are the purposes of roughing filtration? Explain the mechansm of roughing filtration. 4.00
g;)’ What are the Factors influencing disinfection of water? Explaie he proeess ol disinfection by chilorinatican. 07
/{i':) /mﬂljy (R be_designgd forreapaciy o 27000 m Sz, What should be the pumber inl s of i
the units”? Caleulate the percentage of filtered water required io wash e filter bed and fhe capacity of the
wash water ank. > O~ 8@
Assume! . . . : e
Rate of filtration Sm /hv/m’, Rate of washing 35m/iiar, Length of the filter nun 24 lus including 3 mizuwics
for filter washiny and 10 minutes for resettlenient of send bed.
h pumping is adopted in waier supply schemes? 3467
400

Q_W the purposes for whic

b e down the method of leak deteetion in waler distiabution sysiem. .

{c) Calculate the flow in the following pipe netwok for the inflow and outllow showr in the diagram usivg the 1.00
tardy cross method.

400m-150mm dia
30Ips » » 10 Ips
SO0m= 1000 dia b S s
150m-100mm dia
) G lps &
\
92 ;ﬂ/llow does SociosEcunonic uspeekinlloence a conununily water supply systen? REVH)
) Describe the coffeept of community patticipation. Eaplain the participatory planning with diagian. 347
fobihization govein the sustainuble slevelopuwal of cunuunity water supply 33 sten? RXLY]
coneept e 200

e 2

Iow docs €ome ept ul'g:ndrl_is_sucs'.’

(gc)’ low does commumity 1 ation | ;
P wempowernient defer from the e

RIEALS

0 explam stie

apsreie T ‘ . —
l ation? Explain he theory of lilwation 1

v daringe AR
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