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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004

Vision of BIET

To be a center of excellence recognized nationally and
internationally, in distinctive areas of engineering
education and research, based on a culture of

innovation and invention.

Mission of BIET

BIET contributes to the growth and development of its
students by imparting a broad based engineering
education and empowering them to be successful in
their chosen field by inculcating in them positive

approach, leadership qualities and ethical values




Bapujt Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004
Department of Civil Engineering

VISION OF THE DEPARTMENT
To train the students to become Civil Engineers with leadership qualities, having ability to take

up professional assignments and research with a focus on innovative approaches to cater to the
needs of the society.
MISSION OF THE DEPARTMENT
1. To provide quality education through updated curriculum and conducive teaching leaming
environment for the students to excel in higher studies, competitive examinations and
professional career.
2. To impart soft skills, leadership qualities and professional ethics among the graduates to
handle the projects independently with confidence,
3. To deal with the contemporary issues and to cater to the socio-economic needs.
4. To build industry-institute interaction and to establish good rapport with alumni.
PRO NAL OBJECTIVE
PEQ 1: Core Competence: Graduates will be able to plan, analyse, design and construct
sustainable Civil Engineering Infrastructure.
PEO 2: Professional Skills: Graduates will be professional engincers with a sense of ethics,
creativity, leadership, self-confidence and independent thinking to cater to the needs of the
society.
PEQ 3: Societal Needs: Graduates will be able to contribute effectively for the development
of industry and professional bodies.
PEO 4: Cognitive Intelligence: Graduates will be able to take up competitive examinations,
higher studies and involve in research and entrepreneurship activities.

PROGRAM SPECIFIC OUTCOMES (PSOs)

Students after the completion of the Program will be able to

I. Apply the fundamental concepts, software and codal provisions in the analysis, design and
construction of sustainable civil engineering infrastructure.

2. Inculcate professional and leadership qualities, sense of ethics and confidence related to
civil engineering.

Faculty will be able to

3. Contribute to the overall development of civil engincering community through the
professional bodies and offer services to the society.
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Counrse Title: MUNICIPAL AND INDUSTRIAL WASTE WATER ENGINEERING

As per Choice Bazed Tredit Bystem {DBUB) scheme]

SEMESTERAIT

Subject Code T7CYT1 T4 Wisris 740

Numbeor of Lecture Hours/Week o4 Exanm Marks | 6D

Total Humbor of Legture Hooes | 50 Exawn Hours ]
CREDITE 04 Total Marks- 100
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Title & Code Municipal and Industrial Waste Water Engineering (17CV71)

CO - Statement

17CV71.1 | Estimate the factors affecting the design of sewers

Design the sewers and describe the effect of sewage disposal into the receiving

17CV71.2
streams

17CV71.3 | Analyse the characteristics of sewage and propose a suitable treatment plant

17CV71.4 | Describe the characteristics of sewage and industrial effluents

17CV71.5 | Describe the combined issues of sewage and industrial effluents

17CV71.6 | Design industrial waste water treatment plant

Course Title Municipal & Industrial Waste Water Treatment
Cco PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY PO10 | PO11 | PO12
17CV71.1| 2 2 1 2 2 1 2
17CV712| 2 2 2 1 2 2 1 2
17CV71.3| 2 2 2 1 2 2 1 2
17CV714| 2 2 1 2 2 1 2
17CV715| 2 1 2 2 1 2
17CV71.6 | 2 2 2 1 2 2 1 2
Average 2 2 2 1 2 2 1 2

Co PSO1 | PSO2

17CV71.1| 2 2
17CvV71.2| 2 2
17CV71.3| 2 2
17Cv714| 2 2
17CV715) 2 2
17Cv71.6| 2 2
Average 2 2
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Disposal by Dilution without Treatment

This method is favoured
. When the floating and S
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mixing (currents)
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5.5 Dairy industry
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5.8 Pharmaceutical and food processing industry.
5.9 Recommended Questions
5.10 Outcomes

5.11 Further Reading

5.0 Introduction

The fibers used in the textile industry may be groups such as cotton, wool, synthetic etc. The
charactenstics of the waste from the mill depends on the type of fiber used. as different types
of fibers go through different sequences of operations before the woven cloth is sent out of
the mill. The pollutants in the waste water include the natural impurities in the fibers used
and the processing chemicals.

5.1 Objectives
1. Understand and design different unit operations involved in conventional and
biological treatment process.
2. Apply the principles of Industrial effluent treatment process for different industnial

wastes,

5.2 Cotton and Textile Industry
Manufacturing process

An integrated cotton textile mill produces its own yam from the raw cotton.
Production of yam from raw cotton includes steps like opening & cleaning picking, carding,
and drawing spinning, winding & warping. All these sequences are dry operations and as
such do not contribute to the liquid waste of the mill. The entire liquid waste from the textile
mills comes from the following operation of slashing (sizing), scouring, desizing, bleaching,
mercerzing, dyeing & finishing.

In slashing the yarn 1s strengthen by loading it with starch or other substances wastes
originates from the sections due to spills & floor washings. The substitution of low BOD
sizes (such as carboxy methyl cellulose) for the high BOD of the mill effiuent by 40 to 90%.
After slashing, the yarn goes for weaving The prepared cloth now requires scouring &
desizing to remove natural impurities and the slashing compounds. Enzymes are usually used
in India to hydrolyze the starch, acids may also be used for the is purpose. Caustic soda, soda
ash, detergents etc, are also used in this section.

Bleaching operations use oxidizing chemicals like peroxides & hyper chlonde to

e ——————|
Page 1



_ uic ” sial. aste ater Engineering 15CV71

remove natural coloring material. The section contributes about 10% of the total pollution
load.

Mercerzing consists of passing the sloth through 20% caustic soda solution. This
process includes the strength elasticity luster & dye affinity. Waste from this section is
recycled after sodium hydroxide recovery. Negligible waste which may come out of this
section contributes little BOD but a high degree of alkalinity.

&

Spinning

w

) - 5.

Foritting Fomitiing

Hinishing

Dyeing may be done in various ways, using different types of dyes and chemical
classes of dyes include Vat dyes, developing dyes etc. color from the dyes vary widely and
although these are not usually toxic, they are treated separately . Thickened dyes are used for
probing and subsequent fixation. After fixation of the prints, the fabric is given a thorough
wash to remove the unfixed dyes. The finishing section of the mill imparts various types of
chemicals are used for various objectives. These include starches, dextrines, natural &
synthetic waxes, synthetics etc. Therefore a composite waste from an integrates cotton textile




®

<§ (dton e Mills  Waste

5. ONDUSTRIAL IWASTEWRTER TREATMENT

P g

(dlior Fhow  Fitll to Fablic

Pheced b

Céff@? Boled
GF@“\W 2 Heanin
by
PiLaIne
v
C(M\dﬁn%
)
Cwﬂﬂn%

YV
D mwmf%

é’)F\ N E})

@[Mht ng})
W&(R‘vi
Kn i‘lT l i %

loth
%N%LC&
T6 Phﬁ[eM?n%

5?‘\“”6\\‘“% 5 Il eav{m%

_Plova Wty pr

Lechon

%ﬂ %/c loth

D&’Sigin%

S Co:f/ﬁ} n«%

Bleachin EZ

Mé{ ‘ %
(eai2myg

o
P\hi;—t \ N SD
ﬁmi&n%
Pa(\lle/x n %
N ket

Tesdlile. Pascting



Disposal of Effluents

Methods of Disposal
* Natural methods::-u-’—--- @M n; Land treatment
. Aﬂw—--— i ; .condary; tertiary treatme
¢ Combined Methods:---- Primary treatment and di@:;ral methods
Pl Chine
Cahoﬁh% ‘,

Dhm%n%z FibAd o véizai%htem&
A optitnal bud 1L Whed +6 Atmeve 1he Bheatzst
Fibhe{ , Wabng &
Slubbing A loghy il Aol oy e Piped. fo
Spioming o, axt v Wbk plant
U o omuent ‘f\(x‘hl@,\ e @dl
oonimal o EpthehiC /me Ort

3 twisted © fogfhel fo- form YO0

TQ@Q’ ph@C(M)‘hg
Llin oUnqb 2 |xlodpimg’ Yohn
Sudion  whire  Was ping A olenc.

Vs : vocuh  hod velyves in
blagring: O 3 & prowd oL ek Y f

abbi &ﬁﬁh’m% W |
1%&“ L(,ﬁjmﬁ ’H’\}*W‘#/‘L the  bodlr %[aim .

C@Uﬂb§ﬂ% !
5P§xm§n% .

aﬁﬁb gépfnﬁn% Bent 16 Wﬁa"f“g



O Singeing 3 Desiing
e procat by lthich Tt va)guﬁni e flodding o hair
t“bh"{ btenel  out n AL ﬁabhi(. punjalt At bunt egg,
W (auzol \&n%in%

®) 36 Atworl hoiry pboath pmvdlmcb on s Dunpule
e Smodh Lubjale o L ob g
b) 6bhial lmth ot u 4 oo I o phint n?
©) 16 mall uAtth (0 4 fmiAMl ﬁab/u‘c

d) o ploort fh fabic feh et phoc.

cognd, Atidi, (utic Sedo,  sbeda odh, p&;gﬂ,

oﬁcbihé

thiymiaM  thed !
il opuistion (both:

8thdqmgp ' Rew bval &ﬁ (elous voy iy
A Snnlaled Nhiﬂnﬁ
# Bleathing ¥ @ preh 10 Tkt fabhic oh Yo leefs

biightet 4 it
R U 6 achioved, b‘% &mﬁginz on fduung the COM“% mliss
10 Goletl A fotro. Mo&tl% widily, “wid tedhle  Blachio e dhed
[ h%dhe%ef\ puende”  bleadio ki i (owhigd sk TGN alkaling
bat b | obed &0 to 86°C ' ob & PR H T
Mthtehizing -
Mth{nh'uﬁn% Lo A Gé Poting  the (eth Wt;h 0% (auhi'c
&b $Mm\ PY&(M imPANtA Qﬁfh’nsbﬂl elo&hu'hﬁ Lus t1d
o 4
\btt W Vwie BeD bt @ "“%ﬂ AJ%ML of allﬁall'm'?



val cﬂAgA ,,éudep‘m% W, N“P”“’L d‘# ubphink ;%‘/’, Lj:jfc
* . odditior bguipt. Bt thmiel
agﬂ oied g ey il o gt Seda

4

to adute  fhem
Vg’(SfM“m szuj‘ﬁ'u@/ %QJJMM ’mfh"lLC S
Chonadles tbh O ttorn Hetite vl hlostc

indude Qé{MLH , [&ﬁbﬁ%hﬁ}uﬁ(_ tlludofe
debmﬂ, peA ol H?)pmmm;w, by,
o duching, WO ulphidd , Boap e,

C@rﬂdbe&{%L Weste. YO

Qé@cuum fg}\ﬁ')u\()u*)
% P\v%mtmﬁ( Sptiure g
£« P 98118

# Telol Alteaﬂzm;% L1335 ™y
% BoD L, tbo ‘m%llt
% (oD PRl ‘m%lu
¥  Tebl L @ 6T 'm%l,b('
v 7ol thtesaiwe l&ém@bw

L oA (atog

E%d;; cotton tochle il Wos  On ng‘w‘n% s oo | e

* Raps‘ok depletion- efp DO

& &ftleraent 3 DeCmP@Sfﬁ o 617 Sedivrusti




Muldgal and Industrial Waste Water Engineering 15CVT1

mill may include the following organic & inorganic substances starch, carboxyl methyl
cellulose, sodium hydroxide, detergents, peroxides , hyperchloride dyes & pigments, sodium
gums, dextrines, waxes, sulphides, scap etc. Depending on the process & predominant dye
used, the characteristics of the mill waste varies widely.

The characteristic of a typical Indian cotton textile mill is given below.

Characteristics  Value

pH 98-11.8

Total alkalinity | 17.35 mg/lt
D 760 mg/lt

COD 1418 mg/lt |

Total solids 6170 mp/it |

Total Chromium  |12.5 mg/ht ]

Effect of textile mill waste on receiving streams/sewers

If the mill waste water is discharged into streams, it causes depletion of DO of the
stream, This is due to the settlement of the suspended substances and subsequent
decomposition of the same in anaerobic condition. The alkalinity and toxic substances like
sulphides & chromium affects the aquatic life and also interferes with the biological
treatment processes, Some of the dyes are also found to be toxic. The color often renders the
water unfit for use for side, The presence of sulphides makes the waste corrosive particularly
o concrete structures. All treatment plants should be planned giving serious consideration
for the reduction of waste volume & strength, through process of chemical substitution,
chemical recovery & recyching of water. The pollution load from a textile, mall 15 dealt with
operations like segregation, neutralization, equalization, chemical ppt, chemical oxidation &
biological oxidation. Several chemicals are used to reduce the BOD by chemical coagulation
such as alum, ferric sulphate, ferrous sulphate & ferric chioride, lime or H2Sos is used to
adjust pH in this process. The dye waste may be economically treated by biological methods
prior equalization, neutralization & chemical oxidation.

A Composite waste, when free from toxic substances may be treated as efficiently as
domestic sewage, as most of the textile mill wastes contain sufficient nutnients like nitrogen
& phosphorous. Trickling filters, activated sludge process & stabilization ponds have been
cffective in treating textile mill wastes. Extended acration is found to be very effective in
treating strong wastes even without equalization & pretreatment.

5.3 Tanning Industry

The tanning industry is one of the old industries in India. Usually the tannery wastes
are charactenzed by strong color high BOD, high pH & high dissolved salts, The
concentrated growth of this imdustry in centain localities has shown how the waste from this
industry can issue severe damage to the water cnvironment in the vicinity. In view of this
peculiar pollution potential and the increasing demand for good quality water, it has become
essential to treated it waste to a certain degree prior to its disposal.
Manufacturing process

A —
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Tanning process consists of 3 basic stages

1. Preparation of hides for tanning

2. Tanning proper

3. Finishing
Preparation of hides for tanning

In the first stage, the hides are used to remove dirt and preservative salts use earlier,

and soaked in fresh water containing sodium chloride and preservative chemicals 1-5 days,
The soaked hides are then washed again in sufficient water.
The washes hides are then lined with a paste of lime in sodium sulphide. Lined hides are then
mechanically cleaned off hairs & flushing in wooden Vats with running fresh water. The
subsequent operations are de liming and bating. Batting prepares the hides for tanning by
reducing pH. Reducing the swelling and removing the degradation products in it. The
deliming and batting is carried out in vertically ground i warm solution of ammonium salts
and commercial prepared enzymes. An additional treatment knows a pickling is required for
preparing the height for “chrome tanning”™. Which involve treatment of hides with sodium
chloride and acids.

Tanning proper

The second stage of leather making, the tanning, involves the treatment of hides to make
them non putrescible and soft even when dried. Depending on the type of product, cither r
vegetable substances containing naturals tanning’s such as extract of barks, wood, nuts ete. or
mnorganic chroming salts are used as tanning agents, The use of synthetic tanning materials 1s
expensive and is not adopted anywhere in India,

Vegetable tanning is used for leather, while chrome tanning is used for light leathers. In
Chrome tanning process the tanning is done in the same vat after one day of pickling by
adding the solution of chromium sulphate, After 4 hours of tanning, the leather is bleached
with the dilute solution of sodium sulphate and sodium carbonate in the same vat. The
chromes tanned leather is then pulled out and half of the spent liquor if thrown out and
remaining is reused and along with a fresh volume of water. The vegetable tanned leathers
are washed after the tanning proper.

Finishing
The third stage of finishing consists of stuffing and fat hquoring followed by dying. Dyeing
¢an be done using synthetic stuffs.

Page 4
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Sources and characteristics of waste water

The waste water originates from the all operations in the tanning process. The waste
may be classified as continues flow water, and intermittent flow waste. Continues flow waste
consists of wash water after various processes and comprises of large portions of the total
waste and are relatively and less polluted then the other one. Spent liquors belonging to
soaking, liming and batting, pickling, tanning and finishing operation are discharged
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intermittently. Although small in volume, they are highly polluted and contain varieties of
solute and organic and morganic substances.
The spent and soaked liquor contains soluble proteins of the hides, dirt and large
amount of common salt where salted hides are process. This spent liquor under goes
putrefaction very rapidly as it offers a good amount nutrient and favorable environment of
bacterial growth. The growth of pathogenic — anthrax bacteria in this waste is also reported.
The spent lime liquor contains dissolved and suspended lime, colloidal proteins and
their degradation products, sulphides emulsified fatty matters and also carrving a sludge
composed of unreacted lime, Calcium sulphide and calcium carbonate. As such the spent lime
liquor as a high alkalinity and moderate BOD and high ammonia nitrogen content.
The spent bate liquor contains high amount of organic and ammonium nitrogen due to the
presence of soluble skin proteins and ammonia salts used in bating.

The vegetable ton exact containing tannins and also non tannins, Tannins are of high COD but
relatively low BOD value. While non tannins including inorganic salts, organic acids and salts
and sugar are of high BOD and COD. The spent vegetable tanning liquor is the strongest
individual waste in the vegetable tannin having the highest BOD and very strong dirty brown

color,

The spent pickling and chrome tanning waste comprises of as small volume, having a low
BOD and contains traces of proteins impurities, sodium chloride and minerals acids and
chromium salts. Chromium 1s known to be highly toxic to the living aquatic organisms.

Table shows the characteristic of Indian Tannery Industrial wastewater

Ttem 'Spent soak| Spent | Spent | Spent bating]  Spent Spent Spent
liquor lime | delime liquor vegetable | chrome tan | dyeing
liquor | Tiquor tan liquor | liquor | liquor
pH 8.4 128 | 93 9.9 5.4 32 6.2
Alkalinity as 600 1600 | 80O 600 - - -
CaCO3, mg/L = =
Acidity as . : - . 2560 5400 1000
CaCO3,mg/L | s ==
Chloride, mg/L| 16800 | 8900 | 400 240 3000 - 1000
Total solids, | 35800 | 38240 | 27450 S000 34800 7480 4258
mg/L. -
Suspended 4500 | 3590 | 445 1060 2660 705 1255
solids, mg/L.
COD.mg/L | 3584 | 12000 | 2500 | 2374 30240 3584 6720
"~ BOD, mg/L 708 7300 | 775 887 16000 . .

Effects of waste on streams and sewage plant

Tannery waste characterized by high BOD, high suspended solids and strong colors.
The waste when discharged mto streams they deplete the DO very rapidly due to both
chemical and biological oxidation of sulphide and organic compounds. A secondary pollution
of streams may occur due to the deposition of solids near the discharge points and its
subsequent putrefoction. The gas evolved during this process as got a typical foul odor.
e ——————— P S s
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Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from  each nodule.

1 a Explain briefly

b. Explain the various factors affcc

c. The drainage area of one sector of a town is 20 hectar

2. Assume any suitable missing data.

Module-1

the different types of sewerage system.
flow.
es. The classification of the surface of

ting the dry weather

this area is as follows :
9% Total surface area | Type of surface Run — off cocfTicient
25 Hard pavements 0.85
25 Roof surface 0.80
15 Unpaved street 0.30
25 Gardens and Lawns 0.15
10 Wooded arga 0.10

If the time of concentration for the arca is 30 minutes. Find

following formula for intensity of rainfall R =900/t + 60).

2 a Briefly explain the essential rcquimpnfg
b. Explain with a ncat sketch,
¢. [Explain with a neat sketch,

<<'.\~.

~~OR

@g‘ nits of a good sewer material.
working of an "oxidation pond"”.
%oox_\{}!mc

tion and working of a manhole.

3 2 Briefly explain self clqﬁi\uig velocity and non scouring velocity.

b. State the hydraq&d':formulas for ve

sewers. Explain @ny one in brief.

¢. A stone — ware sewer having 30cm in diameter
in Manning's formula. Calculate the velocity, discharge an

sewer is running full,

4 o Explain the phenomenon of self—
the help of oxygen —

OR

its BOD is 6mg/C, find the B.O.D of the diluted water.

Module 3

locity which are commonly adopted in the d

(06 Marks)
(04 Marks)

the maximum run off. Use the

(06 Muarks)

(04 Marks)
(06 Marks)
(06 Marks)

(04 Marks)
esign of
(06 Marks)

is laid at a gradient of 1 in 100 use N = 0.013
d Chezy's co-efficient when the

(06 Marks)

purification of natural streams subjected to pollution with
sag curve indicating the salient features.
b. The sewage of a town is to be discharged int

day is 8 million liters and its BOD is 250 m

(10 Marks)

o a river. The quantity of sewage produced per
g/C. If the discharge in the river is 200 f/s and if

(06 Marks)

5 a Write the flow diagram employed to treat municipal waste water and indicate the importance
of each treatment unit.
b. With a neat skeich, explain the working of a grit chamber and skimming fank. (08 Marks)

www.FirstRanker.com
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OR
6 a Explain with a neat sketch, the working principles of a trickling filer. (08 Marks)
b. Briefly explain the terms : i) Suspended growth ii) Activated sludge
iii) Sludge digester iv) Sequential batch reactors. (08 Marks)
Module-4
7  a Explain the effects of effluent discharge on the stream water quality. (08 Marks)
b. What is meant by strength reduction? Explain the various methods of strength reduction
being adopted in the industries. (08 Marks)
OR
8 a. List and explain the methods of removal of colloidal solids from wastewater. (08 Marks)
b. Explain the principles of raw and partially treated wastes before discharged into streams.
(08 Marks)
Module-S
9 3 With the help of a flow diagram, explain the treatment units suggested to treat wastewater
from a tanning industry along with wastewater characteristics. (08 Marks)
b. State the sources and characteristics of the wastewater from dairy industry. (08 Marks)
OR

10 2 With the help of a line diagram, explain the pro ess of paper and pulp industry highlighting
the sources of wastewater generation. (08 Marks)

b. Discuss the characteristics and treatmen b waste water from a pharmaceutical industry.
(08 Marks)
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Seventh Semester B.E. Degree Examination, Aug/Sept.2020
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Time: 3 brs. Max 50 &

Nove: 1. Answer any FIVE full questons, oheosing ONE full gwestion from
2. Draw neat sketcles wherever mecessary.
3. Assunve switable date mmumamry

1 Discuss brielly types of Sewerage Syuem

b Expiain the various types of materials used for sewer constructio mma

¢. Compme the population served. drainage area and diameter o water sewer (outfall)
for the following dama:

Em.&mn.m
“Flowisg full” discharge = 0.02 m"s
“Design” discharge (per capia) = 1.5114 m ‘ipersoniday

Eor Drainags arss and Cestfnll zavees:

Population density = 75 persans per hectare 4
Coeflicient of nunodff'= C = 0,278 (for mea, A ok
Imensity of ssinfli = 107 mohour (Based oo
concentralyon = 20 minutes) :
Velocity of flow in storm sewer « 3.0 ured in n’ss) (06 Marks)

B fiequency curve and time of

Explain with a neat dingram . (05 Marks)
Ilestrate the working principle 25 2 Low Cosi Treatsment Methed.

(05 Marks)
A city has three streams i with discharges of 350 MLD, 300 MLD and
250 MLD. BOD:g 3¢ mgL, 250 mpll and 270 mpL respectively
Compute the BOD } in %oes por monum. I TSSBOD Ratio = 1,3, deweomine
tolal TSS leading. (06 Marka)

o

disckarges 3 m'/s of sewage mio a pump well, The wasie
| rises o foll deptr of X m above imvent of incoming seweor..

s volue of 0.012 sed gradient of 0.5/1000 desermine the welocity of flow
) to full discharge (Que ~ 10856 m Ys) (95 Marks)
on of streams with @ Sug curve. (05 Masks)
flew-fnctica foemulos used in design of sewers, (06 Masks)

L™
P
>
-
]

Topaomant Note ; | On coreplasing year smsnars, cocapeiventy éraw diagassl crecs Nncs on e remenieg blak pages
3, My rovcabing of Monsfication, appeat % cvakutor 300 for aqasions wraten cg, 4245 % S0 wall be restod as s pescece.
"

OR
4 2 QEind out whese ¢ritical Do occexs In & fally satgeaced rover (with DO) for the following data:
d ge = 100 m’s
murm river discharpe = 1250 i’y ; Mitteewam velocaty o nver = 0.15 mfs
e = 260 mg/lL - Coclfickent of parification of river « 4.0
Cocfiicient of DO = 011
mate BOD = 129% of BOD of mixture of sewage and nver water 95 Marks)
lof2
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b, Explain the term “Zome of Purification™ in 2 river (95 Marks)
¢ Durive the Streewt-Phelps Oxygen Sag egeation in river analyss, 96 Marks)
Module-3
S a  Explain the various waste wuler characiesistics. 405 Marks)
b, DPestinguish betweeen Grab saospdng aaé Compasive samplhng. 0
¢. Deaw 2 neat fow diagram of a domestic sewage treatmont plant showing
operations and unit procasses amd briefly wxplain
OR
6 o Explain with a neat skeach woeking of 2 Trickling flier. Tarks)
k. Distingoish between suspended growd and fixed Sim biologca! poos rks)
c. Design a set of tao reciangular primary settling tznks for type-l g w. I a0

average Bow of 20000 m’Ad, design SOR of 40m /e’ d. Draw 1 skew & sane.
Assume peak Bow = 2.5 times averape flow check wiwther the desi ures sakety againgg

re-suspenyion if max, scour velosity = 0,06 m's. 106 Marka)
Module-4
7 & Discens e eftocs of effluem dischage on streams. (05 Marks)
b, Explain the teems volume reductico and strength redzations waste waer.
(05 Marks)
c. How is shock boading on weatment plants prev izavon and proportioning.
(06 Marks)
8 a. Explas the advaneages and di d treameat of industnal waste with
domestic waste waler, (05 Marks)
b. Discuss tho methods of removal o ic from industrial wasts wales,
(05 Marks)
¢, Explain the methods of ty siream using eflluent and stream standards.
(06 Marks)
9 a reseTvng streams and grve & tradment progosal
(05 Marks)
b, Explaia te effieent wikh ©1¢ heip of'z flow chart, (05 Marks)
c. Explain ilization ponds as encrpy efficient method of (reating
diszillesy (05 Marks)
OR
10 a ¢ diagrams of cotiee textile indusry showing the genention of
(24 Marka)
b ttics of Indian tansery industnal wasse waser. (85 Markay
¢ Tuna fish industry i propased near e coast. Whit are the expested eperations
1 discharge of waste? Also give the tremment suategy. (96 Marki)
. L
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T N A A I I N N
Municipal & Industrial Waste Water
Course’Subject Title Engineering Course/Subject Code 17CV7I1
Semester Vii-B Scheme CBCS - 17
Date 07.12.2020 CIE No. i
Time 9010 AM Max, Marks 30

Course Outcome Statements : Afier the successful completion of the course, the students will be able o

CO1_| Estimate the factors affecting the design of sewers

CO2 | Design the sewers and deseribe the effect of sewage disposal into the receiving streams

CO3 | Analyse the characteristics of sewage and propose a suitable treatment plant

CO4 | Describe the characteristics of sewage and indusirial effluents

COS | Describe the combined issues of sewage and industrial effluents

CO6 | Design industrial waste water treatment plant

Note: Answer any one full question from each Part.

< Question Marks | fOT
Part A
1 | Define Sewer Appurtenances & Explain with neat sketch construction & working of Manhole,
Gully trups 0 L1
2 | List and explain differemt types of sewers with neat sketches 10 LI L2
Part B
a.  Define sanitation? Explain the need for good sanitation & also list the differences between 10 L2

Combined & Separate Sewerage System.

3 | b Atownhasapopulation of one fakh with & per capita aversge sewage flow as 300 Iped. Design
a sewer running 0.6 times full depth at peak discharge. The sewer is to be laid at a slope of | in 10 L3
625. Take Manning's constant ‘N” as 0.013 and peak factor as 3.0.

a.  Determine the mtio of dry weather flow & wet weather flow of a City having the following
Particulars.

Area-35,000 ha ,Water Supply rate-180 Iv'P/D Population-1 7« 10° rainfall intensity- | 4mmhr, 10 L3
Avernge permeability facior-0.5, Assume that 60% of water supply reaches the sewer suggest
the sewage carrying system.

b. Define sewage sickness? Explain the methods used for the prevention of Sewage Sickness, 10 L2

RBT (Revised Bloom's Taxonomy) Levels : Cognitive Domain
L1 : Remembering | L2 : Understanding | L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating

Cow(;?ooﬁi:‘i Lgl‘ -3‘_‘_)-_"’:? L

Coordinator Program Coordinator
(Faculty in charge) DQAC (HOD, Civil)
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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere-577 004

Department of Civil Engineering
w~ T T T [ [ [ [ [ [ [ |
Course/Subject Title z:;::',: IaaSiel Wisls oW Course/Subject Code 17CVTL
Semester Vii-B Seheme CBCS—17
Date 30.12.2020 - CIE No. 2
Time 11:30 10 12:30 | Max. Marks 30

Course Outcome Statements : Afier the successful completion of the course, the students will be able o

CO1 | Estimate the factors affecting the design of sewers

€02 | Design the sewers and describe the effect of sewage disposal into the receiving streams

CO3 | Analyse the characteristics of sewage and propose a suitable treatment plant

CO4 | Describe the characteristics of sewage and industrial effluents

CO5 | Describe the combined issues of sewage and industrial effluents

CO6 | Design industrial waste water treatment plant

Note :Answer any one full question from each Part.

Q. RBT
No. Question Marks L avil (@8]
Part A
1| Show the flow diagram emploved to treat munscipal waste water and list the importance of each 10 L1 2
IrEaTment unit. =
2 | With a neat skesch, Explain the working of a grit chamber and skimming tank. 10 L2 1
Part B
3 a.  Defime strength reduction? Explain the various melbods of strength reduction being 10 LILL2 4
adopied in the industries
and
b, Briefly explain the characteristics of domestic waste waler .
10 L2 3
4 a.  List out the difference between domestic waste water and industrial waste water beietly 10 L1L2 4
Expluin about volume reduction methods for industrial waste waser 2
and
b. Find the size of & high rate wickling filter given the following data. Flow <45 MID
recirculation rato<1.4. BOD of raw sewage=250 mg/l, BOD removal in primary 10 L3 3
Clarifier ~23%, final effluent BOD defined <50 mg'l.

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 :Remembering | 1.2 : Understanding | L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating

i &H

Co Coordinator

(Faculty in charge) DQAC

ﬁﬁmﬂm

P m Coordinator

(HOD, Civil)
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and Technology, Davangere-577 004

] ' y l ' I Dtmmemot(.‘lsll Engineering
| |

- : . Assi ent .| Date | 26 | 11 | 2020
‘:qu&hhd%\lnu = TR [—
CBCS - 17
rks 1a |
("o-ndSnb)ect Code | 17CV71
S Sc'ién’t = q CBCS -17
TRESE i AR TTESS : B 2, the students will be able to
CO1 Estlmale the factors affcct g the design of sewers
. i iving streams
NCD3 | Analyse the charactefeties of sewage an§ propose amtct&]nfam plant
C £ —
- 3
re _—l X 3
3 + Defisestrongh rodscton? Explain (e vuntes methods o dreegsh red! besg | 10 TLIAZ| 4 ;
adopied e B2 indudnies
T
Note : Answemall S QRESIMMS . o St niss we \ !
Q. [ | 3] 3 RBT
N \ Marks I co
evel
Fl | Skédi ande S ERAT GG e A Yo | 0 | uaz] e > £ .
: is discharged mloam'er haum_xadisch qf250 itsec if
» ; ‘. e . igrl?! 250mid & 6 mig/) 23 L3 2
“LLr | 34 s \ is requited ¥ reduded the BOL of
the d dlluted water xf t0 20 mgl de«nn!n shou[d be lbe disdwrp‘in the river
T SRR [ TS ate mlhoxygcn&
q ) ?T‘t!valuﬁ FIES Kl “_“‘- .J ' zil ". of 0.1 m's. The § d‘)
3 | BOD of Sepngeslhl is 2Rism % 5 '_-*.r'mn D deficit it will oocur | 2.5 L3 2
: in the dowmum po T the value of critical DO deflicit assume self
purification constant of river as 4.0 co efficient of de oxygenation as D\l per day at 20 “C &
saturation D is 9.2 mg1.
£ Frogram Coo r
Last (ate'sor skl ission 30 §2 2020 (HOD, Civ
RBT (Revised Bloom's Taxonomy) Levels : Cognitive Domain
L1 : Remembering L2 : Understanding L3 : Applying
L4 Analysing LS5 - Evalusting L6 : Creating \
Course Coordinator Coordinator Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere-577 004
Department of Civil Engineering

L N N R (T SO T IO G I VI
Municipal & Industrial Waste Water . .
Course/Subject Title Engineering Course/Subject Code 17CVTI
Semester Vii-B Scheme CBCS-17
Date 11.1.2021 CIE No. 3
Time 8w9%am Max. Marks 30

_Course Outcome Statements : After the successful completion of the course, the stadents will be able to

CO1 | Estimate the factors affecting the design of sewers

CO2 | Design the sewers and describe the effect of sewage disposal into the receiving streams
CO3 | Analyse the characteristics of sewage and propose a suitable treatment plant

CO4 | Describe the characteristics of sewage and industrial effluents

COS | Describe the combined issues of sewage and industrial effluents

CO6 | Design industrial waste water treatment plant

Note :Answerany one full question from each Part.

Q. RBT
No. Question Marks aval CcO
Part A
1 Explain the methods used in newtralization of acidic and alkaline wastes. 10 L1 4
2 | Explain the methods for removal of Suspended Solids. 10 L2 4
Part B
3 & With process flow diagram Explain the method of cotton textile mill origin 10 L2 )
and
b. List out the advantagages and disadvantages of combined treatment of waste water
and also List the charncteristics of industrial waste combined with domestic waste .
10 L2 4
4 a. With process flow diagram , Explain the units used for reatment of dairy waste on 10 L2 s
recelveing stream.
and
b. Explin the methods of removal of inorganic solids, and list the methods for removal
of organic soilds in industrial waste 10 L2 K

RBT (Revised Bloom's Taxonomy) Levels : Cognitive Domain
L1 : Remembering | L2 : Understanding | L3 : Applying
L4: Analysing | L5: Evaluating L6 : Creating

W‘ £ilae f:‘g?b"”“‘ . | "-62/

Couryd Coordinator Coordinator Program Coordinator
(Faculty in charge) DQAC (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engincering and Technology, Davangere-577 004
Department of Civil Engincering

Assignment - Date | 26 | 11 | 2020
Assignment No. i Maximum Marks 10
Muncipal and indusirial waste wate :
Course/Subject Title m“‘;g;‘: ustrial wastc: wfer Course/Subject Code | 17CV71
Semester VII-B Scheme CBCS-17

Course Co-ordinator | JyothiS H

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Estimate the factors affecting the design of sewers

CO2 | Design the sewers and describe the effect of sewage disposal into the receiving streams

CO3 | Analyse the characteristics of sewage and propose a suitable treatment plant

CO4 | Describe the characteristics of sewage and industrial effluents

COS5 | Describe the combined issues of sewage and industrial effluents

CO6 | Design industrial waste water treatment plant

Note : Amswer all the guestions.

Q. RBT

No. Question Marks Lavid CcO
I | Sketch and explain the different sewer appuriences, 5 Ll i

Sewage from s town is discharged into a river having & discharge of 250 Iv'sec if the
2 quantity of sewage is 9 MLD and the BOD of sewage and river are 250ml/l & 6 mgl 25 L3 2

respectively determine the BOD of the diluted water if it is required to redwced the BOD of
the diluted water if to 20 mg/l determine should be the discharge in the river

A city discharges 100 cumecs of sewage into river, which is fully saturated with oxygen &
flowing at the rate of 1500 cumes during its kean days with a velogity of 0.1 m/s. The 5 days
3 BOD of sewage at 20 *C s 280 mg/l Find when & where the critical DO deficit it will ocowr | 2.5 L3 2
in the downstream porticn of river also find the value of eritical DO deflicit assume solff
purification constant of river as 4.0 ¢o efficient of de axygenation as 0.1 per day at 20°C &
saturation D is 9.2 mg/l.

Last date for submission 30 12 2020

RET (Revised Bloom®s Taxonomy) Levels : Cognitive Domain
L1 : Remembering L2 : Understanding L3: Applying
LA : Analysing L5 : Evaluating L6 : Creating
Cougsk Coordinator Coordinator Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)




Bapuji Educational Association ®

Department of Civil Engineering

Bapuji Institute of Engineering and Technology, Davangere-577 004

T
Assignment Date | 26 | 11 | 2020 |
{
Assignment No, 2 \ Maximum Marks 10
. " Muncipal and industrial waste Water o .
Course/Subject Title Eengineering xi Course/Subject Code | 17CV71
Semester VII-B \ Scheme CBCS- 17
Course Co-ordinator | Jyothi SH \

\

Course Outcome Statements : After the successful dgmpletion of the course, the students will be able to

Cot

Estimate the factors affecting the design of sewers

Co2

Design the sewers and describe the effect of seage disposal into the receiving streams

COo3

Analyse the characteristics of sewage and proposg a suitable treatment pi

ant

CO4

Describe the characteristics of sewage and industrial effluents

Cos

Describe the combined issues of sewage and industyial effluents

CO6

Design industrial waste water treatment plant

Note :Answer all the questions. \

Q.
Ne,

Question \

Marks

RBT
fevel

Co

1

Sketch and explain the different sewer appurtences.

W

L1

Sewage from a town is discharged into a river having a discharge of 250 K/sec if the
quantity of sewage is 9 MLD and the BOD of sewage and river are 250miX & 6 mg/1
respectively determine the BOD of the diluted water if it is required to reduXed the BOD of
the diluted water if to 20 mg/! determine should be the discharge in the rivel

25

L3

purification constant of river as 4.0 co efficient of de oxygenation as 0.1 per day atf\20 °C&
saturation D is 9.2 mg/l.

Last date for submissionl 30 I 12 [ 2020

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering L2 : Understanding L3 : Applying

14 : Analysing L35 : Evaluating L6 : Creating

b
Coutst Coordinator Coordinator

{Faculty in charge) DQAC

Coordinator




Bagpuyi Educational Association ®
Bapuyiji Institute of Engineering and Technology, Davangere-577 O

Department of Civil Eagineeting
Assignment ., | Date 26 | 13 | 2020
Assignment No. 2 Maximum Marks 10
Muncipal and industrial waste water

Course/Sabject Title Eengineering Course/Subject Code | 17CV7]

Semester Vii-B Scheme CBCS - 17
Course Co-ordinator | Jyothi SH

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Estimate the factors affecting the design of sewers

CO2 | Design the sewers and describe the effect of sewage disposal into the receiving streams

CO3 | Analyse the characteristics of sewage and propose a suitable treatment plant

CO4 | Describe the characteristics of sewage and industrial effluents

COS5 | Describe the combined issues of sewage and industrial effluents

CO6 | Design industrial waste water treatment plant

Note : Answer all the questions,

' Question Marks | *PL | co
I Sketch and explain the different sewer appurtences. 5 L1 1
Sewage from a town is discharged into a river having a discharge of 250 It'sec if the
5 quantity of sewage Is 9 MLD and the BOD of sewage and river are 250mil & 6 mg/l 235 L3 2

respectively determine the BOD of the diluted water if it is required to reduced the BOD of
the diluted water if 10 20 mg/] determine should be the discharge in the river

A clty discharges 100 cumecs of sewage into river, which is fully saturated with oxygen &
flowing at the rte of 1500 cumes during #s lean days with a velocity of 0.1 m/s. The S days
1 | BOD of scwnge at 20 °C is 280 mg/) Find when & where the critical DO deficit it will oocur 25 L3 2
in the downstream peetion of river also find the value of critical DO deflicit assume self
purification comstant of river as 4.0 co efficient of de oxygenation as 0.1 per day ar 20 “C &

saturation D is 9.2 mg/l.
Last date for submission 30 12 2020
RET (Revised Bloom's Taxonomy) Levels : Cognitive Domain
L1 ;: Remembering L2 ; Understanding L3 : Applving
L4 : Analysing L5 : Evaluating L6 : Creating
i &.H
Course Coordinator Coordin#tit 1>ene Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)




Bapuji Educational Association ®

Department of Civil Engineering

Bapyji Institute of Engineering and Technology, Davangere—577 004

26 | 11 | 2020

1

Assignment Date |
Assignment No. 2 Maximum Marks 10
. 3 Muncipal and industrial waste water .
Course/Subject Title Bengineering " Course/Subject Code | 17CV71
Semester VI-B \ Scheme CBCS - 17
Course Co-ordinator | Jyothi SH \

Course Outcome Statements : After the successful Yompletion of the course, the students will be able to

CO1

Estimate the factors affecting the design of seyers

co2

Design the sewers and deseribe the effect of se\vage disposal into the receiving streams

COo3

Analyse the characteristics of sewage and propoge a suitable treatment plant

COo4

Describe the characteristics of sewage and industNal effluents

COos5

Describe the combined issues of sewage and indusyrial effluents

CO6

Design industrial waste water ireatment plant

Note :Answer all the questions. \

Q.
No.

Question \

Marks

RBT
Level

CO

1

Sketch and explain the different sewer appurtences.

L1

Sewage from a town is discharged into a river having a discharge of 25§ It/sec if the
quantity of sewage is 9 MLD and the BOD of sewage and river are 250/l & 6 mg/l
respectively determine the BOD of the diluted water if it is required to refuced the BOD of
the diluted water if to 20 mg/l determine should be the discharge in the myver

25

L3

A city discharges 100 cumecs of sewage into river, which is fully saturated with oxygen &
flowing at the rate of 1500 cumes during its lean days with a velocity of 0.3 m/s. The 5 days
BOD of sewage at 20°C is 280 mg/t Find when & where the critical DO deflit it will occur
in the downstrearn portion of river also find the value of eritical DO deflicit
purification constant of river as 4.0 co efficient of de oxygenation as 0.1 per
saturation D is 9.2 mg/l.

Last date for submissifm% 30 } 12 } 2026

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

1.1 : Remembering 1.2 : Understanding 1.3 : Applying

14 : Analysing L3 : Evaluating L6 : Creating

i S.H

Couike Coordinator Coordinator

rogram Coordinator

(Faculty in charge) : DQAC (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Assignment Date | 27 | 12 | 2020
Assignment No. 2 Maximum Marks 10
Course/Subject Title 2?1‘;?;2 ?ilnz:gnd industrial waste water Course/Subject Code | 17CV71
Semester VII-B Scheme f,? ¢S
Course Co-ordinator | Jyothi SH

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Estimate the factors affecting the design of sewers

CO2 | Design the sewers and describe the effect of sewage disposal into the receiving streams

CO3 | Analyse the characteristics of sewage and propose a suitable treatment plant

CO4 | Describe the characteristics of sewage and industrial effluents

COS | Describe the combined issues of sewage and industrial effluents

CO6 | Design industrial waste water treatment plant

Note : Answer all the questions.

1\?0' ] Question Marks Iljelfr ;I;] CcO
1 Sketch the layout of municipal waste water plant and explain briefly the individual units 5 12 3
5 Define strength reduction explain the different methods used for strength reduction of 5 L2 4

industrial waste water

Last date for submission 29 12 2020

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering L2 : Understanding L3 : Applying

L4 : Analysing L5 : Evaluating L6 : Creating

W&\% DH _SM\"_E
6P i e S

Course Coordinator Coordinator Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)



Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

’5&2’1‘&'};

%"’:‘a TR .

s Assignment Date | 13 | 01 | 2021
Assignment No. 3 Maximum Marks 10

. . Muncipal and industrial waste water .
Course/Subject Title . . Course/Subject Code | 17CV71
Eengineering

Semester VII-B Scheme CBCS —-17
Course Co-ordinator | Jyothi SH

Course Outcome Statements : After the successful completion of the course, the students will be able to
CO1 | Estimate the factors affecting the design of sewers

CO2 | Design the sewers and describe the effect of sewage disposal into the receiving streams

CO3 | Analyse the characteristics of sewage and propose a suitable treatment plant

CO4 | Describe the characteristics of sewage and industrial effluents

COS5 | Describe the combined issues of sewage and industrial effluents

CO6 | Design industrial waste water treatment plant

Note : Answer all the questions.

Q. . RBT

No. Question Marks Level CcOo
1 With the flow chart explain the treatment of waste from a large synthetic drug plant. 5 L2 6
2 With the flow chart explain the treatment of dairy wastes. 5 12 6

Last date for submission

16

01

2021

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering

L2 : Understanding

L3 : Applying

=<

L4 : Analysing L5 : Evaluating L6 : Creating
Courgd Coordinator Coordinator
(Faculty in charge) DQAC

P

rram Coordinator
(HOD, Civil)
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Department of Civil Engineering
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Bapuji Educational Association ®

Bapuji Institute of Engineering and Technology, Davangere—577 004

Department of Civil Engineering

Scheme of Valuation
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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Scheme of Valuation

Course/Subject Title |Muntpal $ industhal Lladte Walw Q‘S)gihw.iwﬁ Course/Subject Code | J7(V p ]
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Depanment of Civil Engineering

Scheme of Valuation
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Bapuji Institute of Engineering and Technolozy, Davangere-577 004
Department of Civil Engineering

Scheme of Valuation
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