Class Test on CE 4141
Briefly describe Grit chambers, Detritus Tan

ks and skimming tank with their design considerations. 12

Design & screen for an average discnares 602 rm*/sac.
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Class Test on CE 4141
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1. Describe the different types of mechanical aeration systems. 10

2. Design a trickling filter for treating 6 million liters of sewage per day. The B.O.D. of sewage is 120 p.p.m. 10
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@ Design a trickling filter for tréating 6 million liters of sewage pelr day. The B.0.D. of sewage is 120 p.p.m. 10
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Describe the different types of mechanical aeration systems. 10

- ¥

Scanned by CamScanner



Full
marks
20

Class Test on CE 4141 Time
20 min

Department of Civil IZngineering
Rajshahi University of Engineering & Technology

(6)

What are the principal objectives of providing sanitation facilities? Write

down the important factors for sanitation in Bangladesh.
Discuss the various important processes that take place in a septic tank. (8)
Write down the advantages and disadvantages of VIP latrines and Reed

Odorless Earth Closet.

(6)
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Class Test on CF 4141

Briefly describe Grit chambers,

sgezand skimraing 'ank with their design conside

Design a screen for an average discharge 6f 0.2 m>/sec.
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Class Test-3 ) Marks: 29 Time: 20 min

Design a single-stage trickling filter to vyield an effluent BODs of 30 mg/l. The influent BODs 10
following primary clarification is 160 mg/l and the flow is 10000 m?/day. Maintain an hydraulic
loading rate of 20 m/day and a filter depth of 2 m.

An activated sludge plant with MLVSS as 2000 mg/I treats with an ultimate B.O.D. of 900 mg/l and 10
300 mg/l VSS which are 86% biodegradable. If the plant effluent contains 20 mg/| ultimate B.O.D.

and 15 mg/I VSS, determine the daily VSS accumulation and the oxygen requirement for a flow of

0.40 m?/s. Take synthesis constant p as 0.55 and the andogenous respiration constant g as 0.15.

L

-
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~ Time: 20 minutes CT -1 CE 4141

Total Mark: 20

Q.1. Define the term with examples:a) Sullage b) Wet off-site system c) Night soil d) Sanitation systems. 6.0

Q.2.What are the basic elements of a VIP latrine? How can the main disadvantages of a simple pit latrine be

improved in a VIP latrins system? 6.0

Q.3. Design a most economic sanitary latrine system for a family of eight persons. The family uses water for

anal cleansing. The family wants to use the latrine for eight years. The groundwater table is‘4.5 m below the
e lined with 0.25 m stabilizes soil. The construction cost of latrine per

y reasonable data if required. The family asked the designer to suggest
8.0

ground surface. The latrine need to b

square meter is 500 BDT. Assume an

the most economical one among the rectangular, square, circular shape.
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' Heaven’s Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering FOURTH year ODD Semester Examination, 2018

CE 4141
Environmental Engineering - 11
Full Marks: 72 Time: 3 Hours
N.B.:- (i) Answer SIX questions, taking THREE from each section.

(i1) Figure in the margin indicates full marks.
(iii) Use separate answer script for each section.
(iv) Assume reasonable value for any data missing.

SECTION-A

Q'W What is environmental sanitation? Explain the benefits of an integrated approach of water, sanitation and
hygiene education in improving the general health condition.
( Explain the role of sanitation in controlling the transmission of excreta-related diseases.
Discuss five waler and sanitation related diseases including their transmission patterns and
possible preventive measures.

Q.2(a) Discuss the factors that influence the estimation of wastewater flow. Also write down the
components of design flow.
(b) Write down the steps for construction of sewerage system. How can you check the appropriateness
of depth of excavation and join of sewer segments?
(c) Design a grit chamber for a horizontal velocity of 250 mm/s and a flow which ranges from a
minimum of 20000 m"/day to a maximum of 80000 m*/day. Average flow is S0000 m*/day.

fQ.3(a) Discuss dilTerent types of sewer joins with necessary sketches.
| (b) Discuss about the treatment unit for the removal of grease and oils from wastewater. Also write
L down its design considerations.

. (c) Fora wastewater sample, BOD:; at 20°C is 250 mg/l and is 70% of the ultimate. What will be the BOD,
‘ at 30°C.

applicability.

4.00

4.00
4.00

4.00

4.00

4.00

4.00
4.00

4.00

}w) Discuss step aeration system, tapered aeration system and extended aeration system with their  4.00
-—_—

Write' down the necessity of providing ventilation in trickling filter. How can ventilation be  4.00
y p ) i

provided?

(c) Compare the area requirements for trickling filters (0.14 kg B.O.D/m’-d) and activated sludge
(0.05 kg B.O.D/m’-d) for the flow from a town of 30000 population. D.W.F. is 250 Ipcd with 300
mg/l B.O.D. Assume a filter depth equal to 2.5 m and 3.5 m deep aeration tank. The primary
sedimentation removes 40% of the applied B.O.D.

SECTION-B

Q(S(/) What are the major components of a pour-flush sanitation system? What is the basic
improvement made in the pour-flush sanitation technology compared to simple pit and VIP
technologies?

9!) Briefly discuss the technical aspects of compost latrines. What factors may restrict its successful
application in Bangladesh. .

(& Design a septic tank for a family ofJ_g)‘Qg_[sons with a desludging interval of 6 years. The average
wastewater flow is 90 liters per capita per day. Mention the suitable dimensions of the septic
tank.

Q.6(a) Discuss the various important processes that take place in a septic tank. o™

(b) Distinguish between communal sanitation and public toilet facilities. What is the primary reason
for failures of such communal and public sanitation facilities?

(c) Design a low-cost simple pit latrine for a family of six_persons. The soil in the area is highly
permeable hence a2 m safe distance between the bottom of pit and ground water surface must be
maintained to protect the groundwater pollution. The ground water table is 4 m below ground
level. Determine the size of the pit required for a period of five years. The family uses water for
anal cleansing. |

’/-Q.?(,d'{ What is air pollution? Discuss the sources ol air pollution,

(,la')’ What is green-house effect? Discuss the changes occurs in the earth climate due to green-house
clfeet,

}gf Discuss the effect of water pollution. Also mention possible control measures to reduce the water
pollution,

Q.syrf What do you mean by sewer? What are the different types of sewer sections? Why circular

section is considered better than other sections? :

M As you area an environmental engincer, do you think combined sewerage system is suitable for
Rajshahi City Corporation? Give rcasons on your opinion,

/Vﬂ What do you mean by aquaculture? Describe in your own words the significance of aquaculture

from engineering point of view.

4.00

3.00

4.00
4.00

4.00

4.00
4.00

4.00

4.00

4.00

4.00
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Full Marks: 72

N.B.:-

Heaven’s Light is Our Guide
DEPARTMET OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering FOURTH Year ODD SEMESTER Examination, 2017

CE 4141
Environmental Engineering - IT

(_l? Answer any SIX questions, taking THREE from each section.
(_l_l‘) 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

Describe e 1hiree different types of sewerage system. Write down the suitable conditions for
S€parate system.

Describe different types of sewers.

)ej/ Design a screen for an average discharge of 0.2 m*/sec.

Q2tay”

Briefly discuss the factors that influence the estimation of wastewater flows for the design of
sanitary sewer systems. Outline the procedure of estimating design wastewater flow.

What are the technical advantages of sinail bore scwerage systems over a conventional sewerage
system.

()7 Write down the role of microorganisms in westewater freatment. Classify them bases on their

Q.3 (a)

{b)
©

cnergy and carbon sources,

Mention the important characteristics of industrial wasies. Describe the biological treatment
process of them.

Describe the working principle of two stage trickling filter with flow diagram.

Design a trickling filter for treating 6 million liters of sewage per day. The K.O.D. of sewage is
120 ppm.

Q4 (a)/, What are sludge bulking and S.V.L.? Write down the causes and remediai measures of sludee

/

P

bulking.

5)  Write dowa the step aeration aud tapered acration system
(7] What oxidation pond? Describe the treatmen process of wastewater in oxidation pond.
/

Q.5(a)

(b)
(c)

)

).6 (0)
(b)

(;;)

Q.7 (:\)l

)
()
Q.8 ?l)

o)
©

SECTION

1as

%

What is meant by environmental sanitation? What are the principal advant
sanitation?
Briefly discuss the various problems of sanitaticn faced in Eongladesh.

ages of environmental

Design a leach pit for both single and aliernating twin off-set pit o
family of eight members living in a periurban 2eea, Wastewoter flow is 15 Ip
silty (Infiltration rate for porous silty loam is 20 l/m*-day)

latrines serving a
od and soil is 2 porous

What is SBS system? Write down the economic and techaical advantages of SBS system,
Write down the characteristics of industrial wastewatsy,

Design o sepiic tnk 1o serve o hovschold of 15 Hersvas who produce 120 ipcd of wastewater. The
tark is to be desluged every three yoars,

How ean yar solve the problems of stnglepit VIP Tatlaes by the alternating, reiy PICVID Janines?
What variaticn does G ROFC hae from 1k VI vehuology? Brietly discuss the metits and
demaerits oF BOEC and st anphicadility

Foy o waste saomple, the 5 doy BOE o 2000 1 230 mol and i3 0% of the ultimate. Whey will be
the A-day BOD a8 I0°C?

What i enviconmental anppement?  What e the main components ol envinnmental
managenient?

Deseribe the effects of air patinhicn

What is aeid raing? Deseribe the harmful effects ot acid vains,

e End
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DEPARTMET OF CIVIL ENGINEERING
RAISHAHTUNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engincering FOURTIL Year SEVENTH SEMESTIER Examination, 2016
CL 441
Envirommental Engincering -11
Full Marks: 70 7] ' ) ; Time: 3 Hours
F0
N.B.:- (.i.) Answer any SIX questions, taking THREE from cach scclion.
(II.I.) Figure in the margin indicate full maiks.
(!ll) Usc separale answer scripl for cach section.
(iv)  Assumc reasonable value for any data missing.
S
SECTION-A .~
3 ‘((What is sewerage system? Dricfly describe the essential clements of sewcrage  2.67 Dy
Cg syslem. '
M Writc_ down the advantages and disadvantages ol separate sewerage system, 5400@
combined seweragdsysiem and partially combined sewerage system
L Write down the steps 1o be followed Tor construction ol sewerage system. +.00 @
WBricﬂ)’ describe the factors that need to be considered for the selection of sewer 4.0 &
@ “malcrials. . :
/(437 Discuss the functions of grit chamber and skimming tank with sketches. 400 2 '
Design a screen for an average discharge of 0.2 m'/sce. 3.67 EE,

)}’fl()\’} Describe (he ‘contact bed filter and ils working procedure. Also write down (he 3467@
advantages and disadvantapes.
@ Write down the characterislics of aclivaled sludge. Describe the treatment ol 4.(10@
. wastewaler by activated sludge process with Tow diagram. '
/@T Desipn a tiickling Nilter fon treating 6 nullion liters of sewape per day. The B.O.D. ol (4.0 o

scwage is 120 ppan.

Q.4 ()  Write down the design aspects of imholl tank. Also write down its advantages and — 4.00

disadvantages. p
(b) Discuss the trealment process ol sewage in oxidation pond .00
(c) Discuss the decomposition process in waslewater treatment 307

¢S
SECTIOND 77~

. 9/5‘67 Discuss the various important processes that take place in a septic tank. Briclly 4 (w7@
describe the design procedure of a septic tank. .
A{f)( Bricfly describe the dissolved air Notation (DAF) system for industiial wastewater — 3.00 -5 .

realmenl.

A common seplic tank is (o be designed for three adjoining houses withadotal af2] - 4.00 @
users. ‘The average wastewater Now rate is 180 liters/eapita/day. Design a suitable

septic tank and show only the dimensions of the septic tank.

9( Define B.O.D and C.O.D. Why is this test canied ow? Why C.O.D of sewage is  4.00 @
higher than its BOD in general? ’ :

@ M) Describe the important Tactors for sanitation i Bangladesh 307 (B
For a waslewater sample, the S-day B.O.D at 20°C iy 250 mg/t and is 70% of the .00 0 &
ultimate. What will be d-day B.0.D at 30°C?

Mﬂ What is environmental sanitation? Brielly discuss the technical aspects of compost »l.()7@

latrinc.
‘(1{ What factors may restiict the successful application o compost latrine in 3.00@
Bangladesh? Explain, ) ‘ g s
! ,(C)( Design a leach pits for i twin ol pit pour Tgsh sanitation unit for a fmily of 8 4.00(2 !

“members having a I peviod of 2 years The average wastewate- ow-rate is about
!‘—()‘—Til’él.\‘_wr person per day. The soil is porous silty loam with a long-term
infiltration rate of 20 1/m“day.
Q.8 (n) Describe green Louse elfeet. BExplain the vole ol water, sanitation and hygiene
cducation in improvement of public health.
(b)  What are the saurees ol an pollution? Deseribe them biielly, 1.00
(c) Give a clear scenio of sinitation practice in wban and rueal area. Tow can you 300

1.67

o

improve the situation?!

Page Lol')
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P . . 5 . DETARTMENY OF CIVIL ENGINEERING
e 1\ i N % R.'\:l..-ll_.‘\lll }JN!VERSITY QF ENGINEERING & TECIINOLOGY .
{ SET . B.Sc. Engineering Fourth year Seventh Semester Examination, 2014 i :
: = AT ; =~ CLE441
‘ | } i ' Eavironmenial Engincering-I
A ; Tull marks: 79 - ‘ : v
) - . : [ Tirme: 3 Hours
j! ' ! R
i g ; N.IB:- i 4 b '
ik - ((ili)) Jl,-'\'"w-mf any SIX questions, taking THTREE from each section.
‘ .".-,!“ 1gure in the margin indicate full marks. :
K =7 5 ’ ?“) Use separate answer script for cach section, :
Sy / i V) Assume reasonable vahe for any data missing. !
[ .‘[i . ‘ : ‘
[ ' Ly B ‘ T hen -
i_a il : S LI : ‘ SECTION-A :
i e 1(a) Describe the ¢ of estimali : ‘
A A procedure ol estimation of waste ‘water desig scordi : a 3 ‘ '
! | ([ | [,U; Metropolitan Board of works, o desfoy flar Ngcming o Sl ad 289 S
U I ' : Briefly descri . .
i ; ; I ; y describe the separate system and combined system of sewerage. Wiite down the conditions ¢ )0
1 : . ( ; f)&u orable for scparate system.
i c) Determi et} 3 " | P . N
il ” L:mlrl:‘:cglzeol;l]io (LJIf D.W.I ..and W. W, [-.!from_lhc following information: Area=30000 ha, water 7 57
. il PpRly ped, pepulation= 18 x 10°, rainfall intensity=15 mm’hr, average impermeability ! '
i . ITnc{o:=0.5(). Assume 80% of water supplicd 1cached the sewer, -l
ili . '
N ;
Pl - 2(n) Dricfly i Lors i
EE Q {i); = Db"cqy; dCSCﬂbC_ﬂlc factors are 1o be carefully considered for sclection of sewers materials, 3.50
i 4 : ( Dcslc.wc the Iaym.g, and testing procedures of sewers. ' 1.5
1 ey :s:ﬁ:ti n=;:8;r;,lgnlcd sewer of ciicular section from the folliwing data: Arca=100 ha, 267
i “ ; ' p Ft’ «- 0 " " s \’C‘|0=ll_‘/_ of flow=3 m/scc, time of entry=3 nrin, time of Mlow=17 min, 1ale of !
g [ : water supply=240 Iped and impermeability factor=0.50.
H R .
. h! Q.3‘,f(la): Write down the technical advantages and cconomic corziderations of SIS system. 4.90
) f e "% S0 Dl-'i(?USS 3b('“1' !flelllI); f!llt‘r with its advantages and disadvantapes. 4.20
i : i x (c) Design a trickling filter for treating 6 MI. of sewage per day. The B.O.D. pf sewage is 120 p.p.m 3.57 A :
PRy K Q.4 (a) “Driefly discuss the objecti iolopi :
pipe b 3 uss the objectives of biolopical treatment of wastewater. Describe (f o [ ¢
| l!; i desomposition, wastewaler. Deseribe the processes of 00
j ';: f (L) :i-;l;]:;l: the basic operations inivolved in the activated sludge process with the help of a flow £ 0
Pory ~diagram. . : )
i !, i (c) IDc*.sngn Jn oxidation p(:ml for lrc:}ling sewage produced from 5000 persons, ] he ‘contribution of 2 37
i i‘ : 1sewage ds 120 Iped and 5 day B.O.D. of sewage is 300 g/, |
1k N .
o ' '
; : i : : ' SECTION-B
i E ‘ Q.5 (¢f) What are the principal objectives of sanilation? Bricfly discuss the various prelloms o‘f sanitation 2 37
' I , ‘fuced in Bangladesh, ) I
; : ! r\ ﬂh‘)" Bnc'ﬂ)‘/ Idl.SC-llSS the lccltmcnl aspects of compost latrines. What factirs way restrict ils successful 4 )0 : .
| l | “\\)( application in Bangladesh? i :
t | : (tJ) D"slmguish between communal sanitation and public toilet fucililics, What is the primary reason for 4 )0
i R ] fail i itati : g : 0
. s:\\lns:.:nric:mﬁfc;uch communal and public snnitation facilities? How can these services be made
: t ! ‘
; | . o :
}, ' QG () DPrepare nlschrnmlnc diagram 5In?\\'mg various components of a seplic lank. Position the inlet and  4.00 I -~
; {,D ‘}\ ou!lel_dcwcus chrefully and explain how these can influence the seplic twik operation, . - :
! ) /Describe the VIP lairine with its design censideration. 3.7 .
| ! £)” Design a septic mnk ﬁn" a family ol 10 persons with a desludging inferyal of § years. The average 4.,-‘!0
! wastc watcr H{tw is lﬁ.hlcrs per capita per day. Also design the soak pit for the disposal of the scptic
/ Aank efMuent. The soil is silty loam with a long term infiltration rate of 20 /m*fday. i
‘ . |
J 9.7§w)/ \‘Yhal ll()')’(}ll mean by environmental management? What is global warming? 120
! ' . r (b)  Discuss in bricl the preventive measures should be taken to have an effective contrgl for pollution of 317
. . water., R )
| ol e @ e . ; :
i }@,\f I'rave that for the same rolid contents the qoality of s!edge with moisiers conlent of $8% is danble 1@
| N than that of sludge with meisture contznt of Q5%, ) '
i o
‘9(7 Q. I.l\) l:‘f:li:ltx BOD and CODB, \\flztxﬁﬂrc the limitadions of B3O teu? )
O~ ) ;«;l‘al do you understand by first stage BD? Deduce an expression for il AREN)
=y 4e¢) The S-days BO 210 20°C of a sewape is 3 ; “aleiilate i i .
iy () ,‘,-.llpl. I(ll(l$'; {:Hn’ ,,ll.)() C ol a sewaga is 300 ppm. Calelate 1,2, 3 o0 d 4 days 30D and plotthe 4 0
nal oL B . v
T o
T T N ik
\ - NP Bl
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Y T L o aif DEPARTMENT OF CIVIL ENGINEERING - 1 ¢
SHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY . , B
. ; i

B.Sc. Engineering FOURTH year SEVENTH SEMESTER Examination, 2013 : ; i

CE 441
Environmental Enginecring-1I

Full Marks: 70 Time: 3 Hours

N.B.:- (j? Ax)swu SIX questions, taking THREE {rom cach section. .
(ii) Figure in the margin indicates full marks. :
(iii} Use separate answer script for each section. ' ',
(iv) Assume reasonable value for any data not given.

' c g ' SECTION-A |

Q.1(a)  What do.you mean by environmental %managemem? What is global warming? 400

(b) De'ﬁnc air pollution, Explain the effects of air pollution in brief. 3.67 !

() Bne.ﬂy (_llscuss the technical aspects of compost latrines. What factors
application in Bangladesh. E

may restrict its successful  4.00

3.67°

Q.2(a) Describe the VIP latrine with its design considerations. .
on and health education 4.00

(b) How do socio-economic aspects influence the water supply, sanitati
. 1

facilitins? :
(c) Design a septic tank to serve 20 persons who produce 180 Iped of wastcwater. Sludge romoval ~ 4.00 ;
frequency is every three years. . :
I . !
l 4.00

Q.J3(a) Define B.O.D.and C.0.D. How can you work out B.0.D. of a sewage sample?v
(b) Why C.O.D. of sewage is higher than its B.O.]. in general? Write the limitation of B.O.D.test..  4.00 |
For a domestic sewage having 5-day B.0.D. of 200 mg/l at 20°C, calculate the B.OD.atland5 3.67 P

(©)
day ai 12°C. Assume the value of R as 0.18 per day at 20°C. :
' l . ) b '
Q.4(a) Briefly discuss sewers of different materials. i 4.50 .
(b) Describe the procedure for laying and testing of sewers and stais the points o bo carefully attended during ~ 3.50
this pruccss. . ' .
3.67 i

Chezy's coefTicient for a stone-ware sewer running full. The

~ (c) Calcuiate the velocity, discharge and
a gradient of 1 in 60. Assume N = 0.013 in

diametcr of sewer is 150 mm and it is laid at
Manning’s formula. : _
P v 3 . - SECTION-B
. ; | # g
Q}(Xr Describe the purpose and location of grit chamber in primary treatment of waslcwater. Discuss ~ 4.00

briefly the design aspects of it.

What ere objectives of plain se
/{e’f Design a primary clarifier for a town having a population of 3400

may be assumed at 150 Ipcd.

diment.tion? Discuss the various aspects of primary clarifiers. 4.00
0. The formation of sewage 3.67

Q.6(a) Introduce the microorganisins important (or wastewater treatment. 2.50
(b) Discuss the various phases of bacterial growth with growth curve. 2.50 .
(c) Writc down the technical advantages and cconomic considerations of SBS system. 3.67 35
2 3.00 :

(d) Write a short nute on aquaculture in wastewatér trealment.

Q.7(n) What is the necessity ofjsludgc disposal? How is the sludge disposed off by method of disposal ~ 4.00
on land? : i ol -
(b) Deseribe the working princ ter with flow diagram. ] 00
(¢) Design n trickling filter for treating per day. The B.0.D. of sewage is  4.67
120 p.p.m.

iple of two-stage trickling fi
6 million liters of scwage

N\
advantages of activated sludge process. ;l.()()
.07

ludpe digestion process in brief. \ '
s a certain moisture content Py pereent. What will be the  4.00

d to P percent? Assume the unit weight of

A} : 3
Q.8(n) Wrilcdown (he advantages and dis
(b) Explain the factors that affect the s

() A sewnpe sludpe with yolume contalt _
volume of this studge if its moisturc confent is reduce

sludge s unity.

e e /\/HF {N /D e i .-
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L
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‘ DEPA! ‘fi‘/_’js'ljl']' OF CIVIL ENGINEERING / ‘ 3
. .R/\.I§l IAHTUNIVERSITY OF ENGINEERING & TECIINOLOGY ' i
» 3.3c. Engincering FOURTI! Year SPECIAL SHHORT SEM ESTER Examination, 2013 . ' i 2
g | - (' CEA8l F a o Lo ‘ - S L
: Eavirenmental Engincering - 11 yoo ; i
Full Marks: g '
ull Marks: 70 ; o~ © Time: 3 Jlours !
- NB.: LS !
B, : (I) /\})h\\’CI .SIX questions, taking THREL from cach seetion. ; : !
(ll) Figure in the margin indicates full miarks.: ' | i
; . (1i1) Use separate answer script for cach seetion, l
|
|
X i £ ) ‘ I
|- = SECTION-A
[ ) ; !
- H 2 . . ; ! . s 1 ! -
N ' /Ql(l') What Is environmental sanitation? What ace the principzl advantages of environmental sanitation? 167
‘ (b) What s meant by environmental management? What are the objectives of It? 400
. (c) .‘«Yllnt is cnvironmental pollution? Discuss the various components of cavitonmental pollution. 400
. . g ) ‘ ' ] . .
Q-2(a) DCSCII.h(: the grease and oil trap. Explain (he reasons for excluding grease and oil from sewage. 4.0
(b Wha} is mean _by secondary treatment of sewape? Discuss the contact bed [iltration, 4.09
;| (¢) Design a trickling filtcr for treating 6 ml of sewage per day. The B.O.D of sewage is 120 p.p.m. 3.67 §
] /,QJ(“) What are the advantages and disadvantages of conp fition of sewage? ‘ 4.7
" & Write short notes on (i) lump holes (i) clean outs 4t ' !
(c)  Whatis sludge bulking? What are the factors assisting the development of sludge bulking? 307 -
@4(n)’ Discuss the importance of micro-organism in waste water treatment. 3.0
4.9

L] = « . - .
: (b) Discuss the different phases of bacterial growth in terms of cell number.

(c) Design an oxidation pond for treating sewage from a hot climate residential colony having 1. )
. population of about 5000 persons. The contribution of sewage is at the rate of 120 Iped and the 5-day
BOD is 300 ppm.
d i ' ' '
w0 e i Ky
| | o ' SECTION-B
- Q.5(a) Discuss (he single-stage and two-stage trickling filter treatment plant with Now diagram 3.1
() What is activated sludge? Write down their characteristics. S 4. )
(¢)  An activated sludpe plant with mixed liquor volatile suspended solids (MLVSS) as 2000 mp/l treat 4. ! '
with an ultimate 13.0.D. of 900 mg/l and 300 ml/I VSS whicl are 8G% hiodegradable. 11 the plant i
CefMuent containing 20 mg/l ultimate B.O.D. and 15 ml/l VSS, determine the datly VSS
accumulation and oxypen requirement for a flow of 040 mYs. Take synthesis constant I as 0.55 st .
' and the endogenons respiration constant ¢ as 0.15. :
/Q.()(n) DrieNy discuss the various problems of sanitation faced in Bangladesh, ' 4, )
(b) What are the basic clements of o VIP latiine technolopy? Briclly discuss. How can the main 34T s
I . . disndvantages of a simple pit latrine be improved ina VIP latrine system?
@ Comparc (he nrca requircments for trickling filters (014 kg B.O.D/'-d) and activated sludge 4. Co.

(0.65 kg, B.O.0./m=d) for the flow from a town of 30,000 population. DI is 250 Iped with 300 :
mg/l B.O.D. Assume a filter depth equal to 250 m and 3.50 m-deep acration tank. ‘The primary

sedimentation removes 40% of the applicd 3.0.D.
i

Q.7(n) Discuss the various important processes that take place in nseptic tank. Driefly deseribe the design 4.00

/ procedure ol septic tank, ' ‘ - -
(h)  Distinguish belween communal sanitation system and public toilet facilities. Mention the primary — 4.67
reason for Gailure ol such facilities. How ean these services be made sustainable
(¢) A common seplic tank is to be designed fon l.hrcc n(l‘]uining houses \\i(h‘;\ lnln_l ol 21 usars. ‘The  3.0)
average was(e W ater Mow rate is 190 ped Designa suitable tank and show'the dimensions
N
/ (.08)  Deline BOD and COD, Why this e

in peneral? . . o ; .
LD xplain the (ule of waler, sanitation and By giene edueation inimprovement of public health, A )
2 pli

(1) Torawasle waler sample, the S.day BOD Al 20°C is 250 pponand is 807 of the altinate, Whai - 307

will Be the 3oday 1O at AC?

e

\
JLis canricd ont? Why COD af sewane is hipher than the BED 4]

»
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DEPARTMENT OF CIVIEL, ENGINEERING : - '
. RAISHAHI UNIVERSITY OF ENGINEERING & TECHNOLOG : |
ISe. lngineering FOURTI Year SEVENTII SEMESTER Examination, 20122
, CE 441 " v, ‘ i
o Euvivonmental Fngincering-11 ;
: Full Marks: 70 o : Time: 3 Hours
i ;N'B':' o (1) Answer SIX questions, taking THREL Trom each \tumn "
. ' (i) Hyuc in the margin indicates full marks.
- ' (lllll ‘Use separate answer script for each seetion.
. ]
V. ~ SECTION-A .

Wh at is environmental m m\'umnl’ What arc the main componcnls uf cnvironmental - 3.0
e five cxamples of waler rulnlcd discases aid (hsc 1S5 lhcur causcs of occurrcnce 'md 4,07
utes of ansmission. Leny Var' Shees L

fat lS ‘environmental sanitalion? How sanitation cai uuprow the quality of living in a 4.00

‘dommunity? [ ratesss—, Lo¥Y Na) i |
iy — B C L SR P
Bncﬂy discuss the suilubility of a conventional'pit latiine. How can lhc main disadvantage of  3.67

A stmplc pit latrine be improved ina VIP latrine syglem.. Y end

| ' :
{ ) "C‘lassxfy the varous 1)pcx of pour-flush sanilation systems and (iscuss their l'Cli“WC 4.00
.advantages and disadvantages and their applicability. : i

i

~Design a leach pit ror both single and alternaling twin off- sel pit pour-flush lairincs serving a 4.0
‘family of 10 members. Wastewater flow is 20 Ipcd and porous silty loam soil havmb
tnﬁlllnllon rate o 20 Vm’-day. AP dn Ve % Iff@ '

)
/‘\ll/ Dlscm' the various impartant processes that take place in a seplic tank. Bncﬂy describe the  3.00
dcsu,n procedure of a septic tank. .

Yo nl\llllL,lll\n hetween communal sanitation and pnhllc toilet facilitics. Mention the pnmary 4.07
x:'\sou l'm failure of such facilities. How can these services be made sustamable? jE‘l’ ,Q.,q, - 2%

JA cumnion septic’tank is 16 be designed for three adjoining houses with a total of 21 users. The  4.00
average wastewater flow wate is 190 Ipcd. Design a suitable septic tank and show the dimensions:

Define B.O.D. and C.0.D. Why this test is carried out? Why C.0.D of sewage is higher thain 4.0
its B.O.D in general?

op.
/('1/_ : ,lulnlh\. pote of water, sanitation wnd Ny pwene vducation in improvement ol public health” 4.06
: Jhor a waste water sample, the S-day B.0O.D i 29°C is 250 mg/l and is 70% of the ultimate.  3.67
~What will be the-d-day 3.0.D W 30°C? ! i g : i :

SECTION-B | ! I

- 1
Bucny discuss the factors that influence the estimation of wastewater flows for the design ot' 3.00
sanitary sewcer systems. Outline therprocedure of estimating design wastewaler Mow.

Write down the conditions which are favorable for a separaie system nml favorable for . 4.C0O
combined system. ‘ C

Write down the role of microorganisms in wastewater treatment. Clas wsify (hem bnscd on 4677
lhcu eneryy wl carbon source. |

(1\ i /\)m is SBS system? Why sellc! L.umm,ulocny is not required in SBS system? Cooag

BJICﬂ)’ discuss the acrobic, anaxic and anacrobic decomposition of organic matler. 3.0
4 Design a sewer line when s full, Given, Q = 6 ¢fs,n= 0,013, s =0.020. . S0
/0.7 ', LEhal are the abjectives s of plain sedimentation? Briefly discuss the sedimentation process. 0ilh
(! )Nh,\l are the objeetives af providing manholes insewer line? Where is it located? 5 IQ
fW"’““'“ o pronary cluifier for a town having a population of 40,000, “The fornutien of 467
';/ gewane may fhe assumued at 130 Iped. Q ? .] N

(‘}’Q(n Dascribe the shinming Lanks W ith special uluovw lo their purpose, design aspeets as! - 3,67
/ \/ 4. disposal of Noutig substances,
/

-

Ytg Wit down the rensons of shudge bulking. Whatare S V.l and S.D.17 2.00
) i i

' . o i ot 1 Ap eve!
/; /Cwuiu;-rc the aotivaned shidge process and wickling filter system. 2.00
) ‘-('fl>'!)i:;cus‘.r; he viiows * s el waste stabilization ponds, . 400
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. Heaven's Light is Our Guide B T (R
RANHM:II?I'-PARTMENTOF‘('IVIL ENGINEERING - . e -
4 ITUNIVERSITY OF - s ING T O w Le
i i* ENGINEERING & TECHNGLOGY ! 1
- B.Sc. Engmccring FORTH Year $EVE & o !
1 Year SEVEINTH SEMESTER Examination, 201 1t i
‘ : - ; )
; CE 441 ! |
. : Environmental Engineering - 11 ! o Ay '
E. Full Marks: 70 i e ‘ P g 1
¥ ‘ ' Time: 3 Hours r
©ONBs Ly G ' ' £
: i (1) Answer SIX questione T ‘ : *
X ‘ tih AF.n'.\wu: SIX quuh.nn..s, taking THREE from cach section. ' ki %, !
By (iii 1sure i the margsin indicates full marks, : : o
. . (i:/) Use separate answer seript for each section. G
; | - ) Assume reasonghle value for any nussing data. ,
|- P - !
. i ! SECTION - A ! ' Lo
' a)er What | i Sationdhe: | !
) 1S environmental sanitationg#friclly describe the sanitation systems with 1espect to human waste 4.0 2
. ; anagement.  f 7’” - 109 I
¥ 1 X\j(h::lxial:cll'hc Dlhjcqivc.s of sanitation? Describe the route of transmission of excreta-related discases. 7 7F7¥4.00
. - ¥ P"erL_m[i\y“mlamn in controlling the transmission of excreta-related diseases. v 360
Y W hat are i . . .
. ) q (> : atare !hc basic gluncnls of a VIP latrine technology? 1ow can the main dishdvantage of simple pit ~ 4.00
lgtine be inyuoved ina VIP lafrine system? 5 )
What vaniations does the ROEC hav e VIP i ; : i ori
o ROLC. Lo :C have from the VIP 1eChne! »l;y?ﬂncﬂy discuss the merits an‘(l clcmcms‘ 3.67
) m‘??'g'"‘ a VIP lawine for a family of cight. The family uses water for anal cleansing. The ground water 400
! ¢ (‘]c. b o_nly 20 m ht‘lﬂ\f the giound surface. Assume solid accumutation rate, G = 0.05 m /person/year
. , nd cansider the single pitand alternaging twin-pit option. 4y
S N e ; .
(')' ,gisqux:< I'hc variouis important processes l_Iml take place ina septic tank with neat skelclies. . 4.00 {
()) . istinguish between communal sanitation and public toilet facilities. What is the primary reason for  3.67 !
g failures of such communal and public sanitation facilities7 jz@res’ '
A Calcalate the \:‘o_lumc of a seplic fank to scive a house hold of eight person who produced 90 Ipcd of wasle  4.00 o
6?" . . water. Tz tank is to be desludge every three years. Assume solid accunmlation rate is 0.06 m"person/year. © ' '
5 ' ' ' . ] .
. 8,4(n) ‘}’Jldl‘dn vou mcan by air pollution” Discuss the various sources of air pollution. m’? R ' 4.00 Lo
! q’ (b) l:xpl.u'n bricfly the eifect of air pollution on the cnvironment. —3 & ?Jg 367 '
eq’na / (¢). Discuss in briclthe preventive measures should be taken to have an cffecfye contol for pollution of water, 4.00
; 1
. ! SECTION-D [
L .
W ‘ )
S( D ifl‘c’mnlialc between conventional sewerage system and small bore sewerage sysiem, Justify the scope  4.00
6f iptroducing small bore sewerage system in Rangladesh, ¢
Wilat are the faciors which arc considered while dezternuning the quantity of dry weather Now? ' 3.67 .
X town having a population of 20,000 has a scwerage of DWI 2§ Vsec having averape BOD of 3125 4.00 |
27 mg/l. The scwerage contains industrial waste to the extent of 2.5 Vsee having a total BOD of 202 p
Kyg/day. Find out the per capita BOD load in Kg/day. ' . B
csc.ribc the different sewer scctions with necessary sketches. ) ' 4.00 H
'ym( is industrial wastc? Mention the important characteristics of industrial wasic. 3.67
A combined sewer of circular section is to be 1aid to serve a particular arca. Calculaiz its size from the 4,00
” following data; arca = 100 hectares, population = 90009, velocity = 3 msec, time of catry = 3 mir., time )
! of flow = 17 min., rate of water supply = 240 Iped and impermeability factor = 0.50. Assume additional | !
. data, where necessary. :
'WM’MM is meant by sccondary treatment of sewape? Mention the design aspects of trickling fiters. 3.00
/] 'ﬂg)ﬂhc properties of activated sludge. Briely deseribe the vatious waste stabilization ponds, 4.00
7-- An activated studge plant with mixed liquor volatile suspended solids (MLVSS) as 2000 n\ql treats with 4,67
an ultimate BOD of 900 mg/l and 300 mg/l VS which are 86% biadegradable. 1f the plaat ¢fMuc.
contains 20 myg/l ultimate BOD and 15 mg/l VSN, deteimine the daily VSS acconwlation and the axygen
ifquirement for a flow af 0.10 m's. ‘Take s)\:\lu‘xis constant pas 0.55 and endegenous 1cpiation
‘onstint o as 0.1, '
\
\ 9,& "é/)u{at are the purposes of installing sedimentation i in the sewage treatment plant? 2,00
‘ GLZGlrite e advantages and disadvantages ol coagulation process in sewage treatinent plant, 3.06
b i,s‘-'[ ) WA scuss the geit chamber with special reference ta their punoce, Incation, nature of it and paniber, KK
‘1}{( q'f) ,)‘@_fﬁ #Desipn a prinary clarifier for a town having a population of 34,000 The farmaticny of s2wape may be 200 i
“) '7"& areumed at 180 Hiters per eapitioper day. Assume detentinn time 2.5
ot -2 SR e i s
AV . --- IEND .-
. v n)
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