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INTRODUCTION TO
ENVIRONMENTAL ENGINEERING

TEACHER - SAGAR DODEJA (IES)
SR. FACULTY, MADE EASY

These are interactive notes for Made Easy Classroom Studﬁ and Made|
Easy Online Students. These notes contain basic knowledm
classes need to be attended thoroughly for in-depth explanaTions zﬁ.
solving WorkBook Questions.

All the blank spaces are intentionally left for the students to write during the
lectures.

Students should keep a separate co Aof 200 pages with them at all times
to solve all WorkBook questions. v

These notes are already tried and tested successfully on thousands of
students and the notes provided have ensuréd maximum output from

- Y
With these notes, students can focus entirely on concept building and

developing prIem solving skills as basic theory, diagrams and facts are
already written clearly in the notes. This also minimises errors during
writing.

ENJOY THE LEARNING EXPERIENCE!
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Weightage in ESE

_ OBJECTIVE CONVENTIONAL |TOTAL
56

2014 36.67 92.67
2015 38.33 56 94.33
2016 33.33 56 89.33
2017 26.72 105 131572
2018 36 100 136
2019 26 96 122
2020 30 110 140
2021

Weightage in GATE
SAENEAR I I =R N

2016 average 10
2017 average 12
2018 average 11
2019 average 11
2020 average 1k
2021 average 15
Average 11

ENV ENGG.

Sagar Sir, Made Gady
|

| |
PART 1 PART 2 PART 3

WATER WASTE
SUPPLY ENGG WATER ENGG

WATER SUPPLY
ENGG

Consumed & discharged
as waste water

WASTE WATER
BY SAGAR SIR, MADE EASY ENGG

Faculty : Sagar Dodeja (Ex. IES) MADE EASY EDUCATION PRIVATE LIMITED

OTHER
TOPICS

Source of Water
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Flow of Course

Part 1 Water Supply Engineering
'SNO.| DESCRIPTION | INSTRUCTIONS FOR STUDENTS _

1 WATER DEMAND -SOLVE WB AS SOON AS IT ENDS
- Population Forecasting b
- Various Types of Demand

2 SOURCES OF WATER -SOLVE WB AS SOON AS IT ENDS
- Focus on Sub Surface Sources
- Geological Formations

- Well Hydraulics Sagar Sir. Made Gasy
3.  WATER QUALITY PARAMETERS -REVISE AS MUCH AS POSSIBLE
-Physical, Chemical & Biological -MEMORIZE KEY POINTS OF
Parameters IS 10500
-SOLVE WB ALONG WITH CLASS
(SNO.| __ DESCRPTION | INSTRUCTIONS FOR STUDENTS _
4 TREATMENT OF WATER -DESIGN DATA NOT REQUIRED FOR
-General process of treatment - Screening, GATE.
Aeration, Coagulation, Flocculation, - SOLVE WB TWICE BEFORE EE ENDS

Sedimentation, Filtration & Disinfection
-Minor methods of treatment - Lime Soda
Process, lon Exchange, Demineralisation,
Nalgonda, Prashanti and other techniques.

5  WATER DISTRIBUTION -SOLVE WB AS SOON AS IT ENDS
-Types of Distribution Networks
-Types of Pipes, Valves and Joints
-Balancing Reservoir/ Distribution Reservoir

Design Sagar Sir, Made Saty

Note : All the reforms for water treatment which were extensively adopted by the Water Act of
1974 are also included in the lectures along with the standard GOl Manuals & IS Codes.

e

Faculty : Sagar Dodeja (Ex. IES) MADE EASY EDUCATION PRIVATE LIMITED



Part 2 Waste Water Engineering
w DESCRIPTION INSTRUCTIONS FOR STUDENTS
6 WASTEWATER MICROBIOLOGY -MEMORIZE IT BEFORE NEXT CHAPTER
7 QUALITY CHARACTERISTICS OF -SOLVE WB AS SOON AS IT ENDS
WASTEWATER
8 DISPOSAL OF WASTEWATER - SOLVE WORKBOOK AS SOONAS IT
- Self purification Mechanism in Rivers ENDS .
- Disposal in Land, Sea Sﬂg‘"‘ S"" m“dﬂ é'“ﬂy
- Lake characteristics and terminologies
9 TREATMENT OF WASTEWATER - SOLVE WORKBOOK QUESTIONS TWICE
-Primary, Secondary & Tertiary Treatment ALONG WITH CLASS
-Sludge Handling
-Oxidation Ponds, Septic Tanks, Imhoff tanks
etc.
10 SEWERS AND SEWERAGE SYSTEM - SOLVE WORKBOOK AS SOON AS IT
- Components and Layout of Sewerage ENDS
System

Environmental Engineering
MADE EASY CLASSROOM INTERACTIVE NOTES -« Session 2021-22

- Design of sewers
- Hydraulic characteristics

Part 3 - Small but an important portion

HAPTER NO. DESCRIPTION

1 SOLID WASTE MANAGEMENT
-Sources and classification of Solid Wastes
-Municipal Solid Waste Management — Characteristics, generation, collection &
disposal
- Generation of energy
- Characteristic terminologies
12 AIR POLLUTION
- Types of pollutants, sources, impacts, control, air quality standards & limits

- Air Pollution Meteorology
- Lapse Rates, types of atmosphere

- Plume behaviour .
¥ oll,
13 NOISE POLUTION Sagar Sir. Made Gasy
Impacts of noise, permissible limits, measurement of noise, & control of noise
pollution

Various terms such as Leq, Ln etc

-

PAGE 5
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I[=

CHAPTER WISE ANALYSIS
[ CHAPTERNAME | ESE [GATE
WATER DEMAND , 23% 1%
SOURCES OF WATER Sagar Sir. Made 6a8y 7 75q, 5op
WATER QUALITY PARAMETERS 10.3% 18.3%
TREATMENT OF WATER 22.5% 21.9%
CONVEYANCE & DISTRIBUTION SYSTEMS 36% 3.1%
WASTE WATER CHARACTERISTICS 54% 13%
DISPOSAL OF WASTE WATER 4% 2%
WASTE WATER TREATMENT 17.3% 15.5%
DESIGN OF SEWERS & SEWERAGE SYSTEMS 6.7% 3.5%
MUNICIPAL SOLID WASTE MANAGEMENT 6.45% 4.3%
AIR & NOISE POLLUTION 14.3% 12.4%

y -

Reference Books

* GOl Manuals

« Environmental Engg — Peavy, Rowe & Tchobanoglous

» Water Supply Engg - S K Garg '

» Waste Water Engg — S K Garg Sagar Sir. Made Gaty
» Environmental Chemistry - Sawyer, McCarty, Parkin

» Everything related to GATE & ESE will be covered in class
itself. If anything else is required, above materials can be
referred.

-~ W7
MANUALS

* GOI Manual on Water Supply & Treatment, 1999

+ GOI Manual on Sewerage and Sewage treatment
(PartA, B & C), 2013

* GOI Manual on Municipal Solid Waste
Management, 2016

Note : All manuals are developed by CPHEEO
(Central Public Health & Environmental Engineering
Qrganization) under MoUD (Ministry of Urban
Development)

Download link : http://cpheeo.nic.in/ Sagar Sir. Made Gaty

Apart from GOl Manuals, there will be references to various IS Codes in the lectures

Faculty : Sagar Dodeja (Ex. IES) MADE EASY EDUCATION PRIVATE LIMITED
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CHAPTER 1
WATER DEMAND

CONTENTS

Students should write this after chapter completion. This provides with overall view & acts as a tool for active recalling.

N
&

Faculty : Sagar Dodeja (Ex. IES) MADE EASY EDUCATION PRIVATE LIMITED
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CHAPTER L.
CHAPTER &
WATER DEMAND -
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PART 1

., Mathematica?  MeHody
Populaﬁon Foxewt,ﬁ - GM#\\LM ooy

Mathemakicak MeHoda
1. Asithmetic Tn(woae Metod. -

2. Geomebysc TnC wease Methodl
3. Thcgementad Ineweode Mehod

G Decveasiog Role df Gt Mehod

1. Avsithmebtic Tncvéase Methocl (AIM) s
. This method is based on Hhe assumption ak -
bopulation 1nc¥eALS ok o contonk gake kwm +he [as

Rnown  populotion. - An Qe jnCxease  An /Dolbcola,b'ono
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Tt L wed 501 those citied which A A%a'@\%
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TRnNspoemTj:ON ENGINEERING‘

; Svllabus |
2 1) Tntroduction

@ 2) Gweome{ric design
5) Traffic Engineering
4) Favement design

o

t

1) TnTrRopuUCT TON

w oW W

B Highvooys :- Hughu)oys are special type oF road UOh(ch are deS\ghcd
"B to permit high speed oF vehicles. Tt is qehemlly Constructed

{‘““3 over an embankment due to FOHOLomq odvontoge<~

B @) Better drainage Facility

B b) safety in Flood time » :
% C) No lateral entry of trc\FPic/ animal / Public eg Ncutlon quhmoy
Sl'a.’ce htghwouj

Express Highway :- Express h'gh‘OOYS are superior type of highuwauy .
5 desighed as a direct connectivity bjw two places | Express

» highway Orqanise the traffic in channelised way.

. €:g. Yamuna express highway, Mumixi- Pune express highuway.

e De\/elopment of Roads:-

G

|) Roman Roads

N e

i) Tresaguet Roads
7 i) Telford Construction

4 lv) Mecadam Construction

i*’:f

Modern  Construction — | Macadam + CBR

S
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drawback -
1) No drainage System

lii) Large foundation Stohe.

Highuoay Plonninq i India - In Nov, 192% Giovt. Appointed a road

~development Commttte ‘headed by Mr. M. R. ijqkar |
~

'-Recommendok\ons OF Touﬂchur Commltte -' ‘

A_..l)Rood deve\opmeht Shouﬂd be considered as Nakional interest.

i) An extra tax showld be Charged on Petrol & diesel
development & maintenance.

- Result- Central Roacd Fund (CRF) establishecl in I92g
Note :- Current rake of CRF g 76 /1it.

i) A semi-technical body shoudld be established for road design
& specificarion .

Resulk :- Trndian Road Conqress (IRc) establiched in 1934.
V) A research & de»e\obment orqgmgojﬂon Showld be established
for rood development .

Result :- Central Road Research Institle (CRRI) established in
(9%
V) ZYCujaKar committe Ggave more gtress for Ionq term planning .
Result - Varicus 20 years road plan .
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i e e ln g ir

for road.
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1520 year Plan

' 4

Name Nagpur
v Duration 1943 -1963

(completed in 1961)
16km/ 100 km?

Road dens(ty

Bombay
1g6l- 198l

- 32KkM/10o km2

, Star & grid o
Eacpress hlthDOy S Leoo kM Gdded
Classification.  —wy
- S ‘-‘
-~ MDR Samme
.. ~O0ODR._| .
VR

(2)
5rd 20 .
yr Plan

Lucknow -
198l- 2001

82km/ 100 km?2

2000KM

- Primary Roads
CEH+ NH)

- Secondary Roads
~(SH+ MDR)

- Rural roads

 (ODR +VR)

i) Totad length oFroadl—
Max.

1) Length of NH =

i) Length ofF SH =

. Lehqﬂq of road as per zd 26 yr Plan
4.4 % No. OF ’cowns & villageg

Road density x Area

Area (Km”)

(Km))

V) Length of MDR = (ﬂreq CKml))
| 12.5

. of ns
Max. 9o x No tow
7 Q-41 -
-. ) Areo. = 13400 km?
Pg-9)
NO- OF towns =12
Lenq*rh OF NH= 13400  5¢g km

) 50

Hreq
625 x No- OF towns Length of NH _
Ma.

e
&




length of sH= 13400 or 62:5x12-268 (Max

= 5% or 482

= 536 km

Length of "MDR = 13400 o goxi2
12-5 o

1}

- Total length of Road
B ' 100 .

Qi

:‘56';8_8‘ or 10988

A A ST VMRV SR AN LN]  ole ee A AL  SW U S e s sy, 5 s TR e s i 22 TS e, SN S SRR U R AL L YL YR SN N S R e
R T A R o O DRt R R R R A T R A A I N 50 -

10933 Km

Primary Roads ( EH* NH)
_ = 268 Kkm
Secondo&y Roads (SH +MDR)
h = 536+1080
= 1616 km
Rural roads €ODR + VR)
- Total length - ( Primary. + Secondary )
- 10988-268-1616
= 9lo4 km.

Engineering Survey for highway .alighment *~ Before a hihuay
cdignment S chx\ﬁed, engineering survey are to be Carried cut in
following stages-
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’ Laxiout]o?ﬁ hydro electric Power plant -

’ Classification of h\/dmuh‘c Machines -

Hydraulic  Machines \)

“Flow n motlon ——— Fluid dynamics
| , )

!
e .

Work is done by the waker (Ex--itur-b\ne)
Work is done on thex waker ( Ex- Pump)

t
i

“Head Race dam

Penstock

i

Taid Race level

Hydmulic Mechanical shaf't Electric Power
Energy > power Poud puk Qut put |

4

Turbine.

Pump <-
Electric  “echonical shaft  Hydrawlic
Erergy > Power input 7 Erergy

\

Purop

%

TR R e T



Tn Generad.- | : . |
Erergy (Joult) Power L Jouke [sec) Work done per sec per unit
u - g H | weight of water Stril<ig per
= Mg - o o
‘ ' . sec
= _‘_ m\lz ’ ’ = 7\2-—- mVZ
2 - Work done persec

Fxuw Workdone ) ” g
(Workdone) ' \ . Sec ,

T
r\
2

"

= Fx(x)

it

Txw

" Tn General - g . . S
Wakey SR

(SYétUn) N o L e
g/C 1o Newbon's 2M-taw—of- mo’non

) ? \’Y)Vz mV| o

‘Momentum- of  Momentum of -

water leaving per waker entering
sec. \36\’ sec. N

= mass Flow rate C\C‘CUCL\hj striking over vane.
¥ = Force. applied on the water by the vane.

~re -
Force applied by the waker onthe vane =-F
ce Fo
| MV, -mv;

Tn Gienerad -

Notok\on§ ) iplet of vane =1

exit of vare >2 .

2cC00®000000000000000060600000¢€

v, = absoluwte Velocity of woater of fhe inlet of vane

~ 4 7 17

Vi gé) u Ca = Qb%O\UR “ " vane “
D _\7"-1 = RE|O~t\V€, “ K \/Oo_ter " " “ 4 | ',
? f
Nozzle @ \7;- Abcolute velocity of water ok +he exit of vane
_Lz: Rbsoluke y " vane 0" . | " ” .

\7)"2: Relakive “ v Woker "
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ENGLISH

A | covrechon Of Senfencee.

B 2 Vo calbowd oty

- 3. C,'n'f't'ca.] Rea5°ﬂ‘f173 '
4. Aralogy.

\/%/Q/,/uesﬁ‘on Tagq
\9,;/0/50.99 of a) As soomn as

_l,) No ¢oomeM than

(0] MHaxdly when

) Seawcily Lohen
before
P
E})/J)egfree of Compariso™

Vﬁ-rh‘dos.

8+°F Tenses + 3§ Clomse.
,G/Repormo/ Sheech.

g Preposibion

8~ Parts of speech:




Qeonten ces: 4 lcinds
r") Postdrve

Uy Asserhve ——
L— M'egwl-"ve

(.”) g,n ‘l‘msa}"\/e
i) I mperative
) Ex elamad 67Y

Speczal verb (24)

am c©S, are, was,weTe
hag, have, had , do,does , dud

m .
a4y might | must, need ,dare

used 0, OugM o
will , wowd, sholl ,showld can . could.

To make o neqative sentence , puk not apten the speciad verb .

 Yntrogative:
Yo rrake own in&-foaah‘ua scentence , put the spe cted verd ot thok el—owh"na

o4 the sentence.

Dhon<is e perfeck G enHeman (_ Pogih‘ve)
an CNeﬁad-:'ve)

Example :

Dhom< 2¢ not o perfect GenHern

3¢ phore a perfect Gentleynon ( 9ntrogative)

o sloeexod Verb:

do [does [ d<d

bOrTOw M
do: Pwesent tens writhout 'a’
does: present fense with ¢’

did »  Past tense.



wheaon we bovryow do, deeg and did

NOTE
and éﬂ&»rmgah\rea
Example® He goes +o temple.
He does not go 4o temple.
Does he go 1o temple ?
Example: He went 40 +em}:le_.

He ded not go to yemple.
dbrd he go to Jremp!e?

po, boes, Deid thegse Hhree always +ake spot vexb.

Queston Tag_
m é+ the Listener <o

QuesHon Taa,

J—OJ-GmenE we somekimes confivr

Aft+er givemg a S

accepting ov not with ouk ctatement. Yhis confirnaHon s called
MGT’E Guestion lags ore of roainly two kind s’

) To a poschve ghatement, Negative Taﬁ <5 added

Only ghort formg aue woed -

9n the place ©f nouns dse pronouns.

Queston +agq should be ended m{»h sloeciod vt pronoun.
¢s runntmq fast, isnt b2

The elock
h, aren't 92

) arp a ‘eacheu of €nglis

We aue +he dk of mddeeasy,

meant“na : Jramt'ly

gxample’

arent we ?

FomorToWw , does »'t he ?

My ddve neighbouX eomes
nder £s nbt specified geve bre

did not 4he;j

g the 3¢ ference D male.

Al Ahe ctudents wert o ptenic ,




A

- ‘ . | posttive.,

(i) 9 +he starement s negeive, the questHon tog s M%—M .
Bample: 0 am not a }eachey of Enﬁh‘sh , am 9 9

My friend does not know the addrvess, does he 9

Lormula: Special verb -+ pronoun.

Usaqge of :
Hatdly | varely, scavcely , barely s heued , geldome
MOTE! These words alwoous %«r)ve, 'neawf*"f\fe sense. In the cone ot
Hhese wmds) %equesh‘cm teg is tve.

gxample: He hawdly comes to my house, does he ?

Barking dogs seldoum bete , do they 2

They neveu came o my house, did they ?

Usage of :
have , has, had

These thvee actk ow +wo kx‘—hdst
Gy main verb C%c\"g +he meaﬂ’f’n% 0‘—{:" po ssess\’»n%')

Lii) QPQCXOJ verb (- does not %'z‘\fe a'“ﬂ m@aﬂ‘c"ﬂ%)

Example:
P He has a car , deeehe2 doesn't he ?

¥YY o

He has purchased as cou, han't he?
Swv. i

He bﬁi solved {he problem, hadn't he?
gV

He had o problem eoxley dud nt he ?

MV



6'

Usagqe of
Everyove, Everybody , Sormeome , Somebody , Noone , nobody .

1€ These six werb words take singulod verh ot the tume ot stakement

but €n qu@sh'm\ tog  Hhese wordsg take pluwrtad verb.

O

on ihe place of all theee words we howe bo wvite they .

singular Plural
verb verb
ts are
was were
has have
does do

Example! Everyome ts comtng, 2amibgueryone X
aren't they 2

Everyone Likes muste , don't +hey ?
Every one has wmobtle, ‘don't +hey ?
Every one hon a'i\r&n wobele, hoven't Hhey ?

None <ts com-ina , are n'k -I—heAj 9

No one supports cus¥upHon , do +hey ?

10]10] 2024
Usgage o.b_. |
o few = pos:‘h‘ve a LHle = posthae
.[,gu) o MQSOJ"‘VB Little = negad-t‘ve

e a fow books , didn’t he ?

Example! He asked m
| dzd be ?

He asked me few books ,
He wants a UHle , doesn't he ?
He wants GUile , does he ?



6
veage of

making émpcerve tn as quesHon taqs

9mpefraﬁve !

Rule!

1. Gubjeet YOU in absent ( But the meantng s 2mpleed 0 z'i:)

9., dentence begims wreth - V)

z, Ex presses command O realuest

NOTE: Tmperatives faene,ralﬁﬂ take wellyou wn quesHoOn tags .

Example @ Come here, well you ?

A eenlence Hhat Ts ga_;h‘st"e,d wtth $hese three wules ts calded <mpevakve

Example: Go there, wl! you 9

pont come here, will you ?

chut up , can'tyou 2 Je— gxpresses commaad omly.
Get lost , can't you ?

keep gtlence, can't You ?

*- 3§ the gtatrement beat‘ns with Lleb's oy Ler us the quesHON RS auua.ﬁs

¢ ahall me?"'

Example: Llet's staut the work , shadd we ?
let’e not stout the work , -ghaﬂ we ?

& tet bhcm go, well vou 2

ent begens with so o) to o postHvue ctorement Gueetion tag
<s also PostHve.

neqahve storemenk . @ues Hom tog

¥ Y the stode no

b) to a
ts olso neg]cque.



+ 2

Example .
%0, wou are eomen
g , arée you ?

20, you are not Comr'ng aren't Mou ?

Usage O.f 03 as scon as

b) Mo sooneud Hryan
G) HaTdDﬂ-WhQn

dy Geavcely | when
betore

bressiom. These

These foud words owe called 0 diomoatic Ex
'?Ow" UOOTdS at\‘/e Hhe Same Manz‘ﬂ%g ie. « 1‘mmed~.iai‘®hj‘.’

veage of No- sooned +han :

o sooner conmecks with than

Rules:l, pur nO gooned TP the place o} as soom as.

<00 z‘mwo%unm form.

9, Change e as soon A3

3 Put than befO'ré the gecond sentencé.
Example: As soon as 9 went home ,3 had sest
Came meaniﬂ%
home +han 0 had vest-

no sooned drd 9 go

dotor, she will o -

Ihe baby sees the
doctor +Hhon che w il oy,

As soon as

\o sooned does the baby see +he

v gage o havdly when:

p place ot as goon A48

1. Put harrd,lﬁ
,, Change the as swon as sgentence crbo  had# Vy form. and then

change wnto inhogaﬂue form.

%, put when betove the second sentence.
when befor



8.

Example:

As soon as § went home, 9 had west

Hardly had 3§ gomre home ewhen 9 had Test-

when
before

Rule: The same rules of hardly - when o€ ap

Ueage of gearcely

plc‘cadole .

+he pm‘nm‘pad enterned {he olass Aoowm, ald

As 80ON as

the students stood up -

Example:

gearcely had the pfn’c.l'pod entes@the dassyoom when ald the

Students stood up-
lained +he topre » students fert hotply

No sooned , had be eaqolau'ned the +oprc than students felt haphy.

Ceavecely Khad be e,qo\a.{neo\ tnhe toprec when ohud ents peld hopby.
when students fedk hogoleny.

_y As soon as bhe had exjp

Hard ly had he ex,{;lcu’-ned the 4oprc

Degree of w“mpcw-c's—c'on :

Theee forms of the objechve and adverbs oue catled an ''Degree ot

compayrsion )’
a) PostHve deqvee —— 1. Aas-as C accepHng sense)

2, s0-0s ( negative sense)

k) Comparakive degree — (raxes than.)

o) Superlakve degvee — (Tokes H’e)
b POSfHUQ degree, wm‘jd*‘&”\le de%qr@e geﬁgefﬂ‘ces axe CJJ»UGU:S ended wi +h
,’_he lgpeu‘od verb.

iy posthve degree comparative degree sentences always take subjective

PeJ'SOT\.
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