GATE Civil Kevision MNotes

Environmental En‘qineen}qg Air Solid Waste and MNoise
AIR POLLUTANTS

Definition .-
Prirnary pollutants are emitted da'recfly. Secondary pollutants

Fform fhrouyh atmospheric reactions.

—_— —_— 7
. (D”ec‘f - . .

Concept -

Parﬁculaf'eS, svlphur oxides, m'f'roﬁen oxfdes, carbon monoxide

and ozore *atfect health d:ﬁperenf'ly.

[ emission load = concentration x 9as How J
GATE chek .-

Disﬁnyw'sh an emission standard at the source From an

ambient air standard.

Question route .-

Idenﬁ'ﬁy the physical state, the ﬂfuen data and the rezw'rea(
response. Select the 9overnthﬂ relation only atter this cheX.

.

— draw or list the Knrnown Zuanﬁ'ﬁ'e:

— convert units before substitution

Answer cheek -

— attach the .S{?n, direction and unit



ATMOSPHERLC STABILITY

Definition :-

Sfabilify controls wvertical mixfny of anm air parcel c(t'.splaced
from its or{ginal level.

Concept -

Unstable air enhances dilution. Stable inversions trap pollution

near the ‘ground.

-

[ compare environmental and adiabatic lapse rates ‘

GATE cheek -

A Sf’ronﬁ inversion c<an create h{gh concentration even when
emissSions Aare unchanyed.

Question route .-

Icfenﬁ'/-:/ the physical state, the 9t'ven data and the rezuired
response. Select the governing relation only after this che.

— draw or list the «Known Zuanﬁﬁes
— convert units before substitution

Exam lens .-

Connect the wordfny to the governing  physical balance. Keep
the assumptions visible and compare the Final trend with the

concépf’.

—use a limiting case to rgect impossible options
— attach the sign, direction and unit

Common trap -
Do not combine ezuaﬁ'ons pased on different idealisations.

Check whether the stated field condition is acf'ually valid.




PLUME BEHAVIOUR
Definition -
Wind and Sf'abt'lﬂ'y shape stack plumes info Ioopiny, conthj,

Panmhﬁ, /of:h'nj or A}m{?dﬁbn patterns.

Concept .-

Effective stack he{ghf‘ includes physfcal he{ghf and plume  rise.

Ee#ﬁecﬁl/e he{ghf‘ = stak he{ghf’ + plume rise J

GATE cheek .-

-

/'Um{gaﬁ'on can cause Ssevere Short-term yround concentration.

Question route -
Idenﬁ'ﬂ/ the phy.sical state, the ﬂfuen data and the rezu:'red

response. Select the 90uerm'ny relation only atter this checX.

— draw or list the Known Zuanh'ﬁ'es
— convert units before svbstitution

Exam lens -
Connect the wordfnﬂ to the yoverm'nj phy.sfcal balance. Keep

the assumptions visible and compare the Final trend with the

concepf'.

— g%¢ Q@ l:'mf'ﬁ'nﬂ case to rgjecf’ impossible options
— attach the S{gn, direction and ovnit
Common f'rap i

Do not combine ezuaﬁons pased on different idealisations.

Check whether the stated Hfeld condition is acf’ually valid.



GAUSSIAN DISPERSION
Definition - .
The Gavssian model estimates downwind concentration from a

continuous point Source.
Concept .-
Wind Speed, stack he{ghf‘ and df.fper.ﬂ'on parameters control

dilution.

Lcenf’reh'ne concentration Falls with wind and Spreao( J

GATE cheek -

Use dispersion coetFicients For the correct stability class and
downwind distance.

Question route .-

Idenh'-l:/ the phy.sical state, the jfuen data and the reZw'red
response. Select the governing relation only after this cheX.

— draw or list the «Known Zuanh'ﬂes

— convert units beﬁore substitution .

Exam lens .-
Connect the wording to the gouverning physical balance. Keep
the assumptions visible and compare the Final trend with the

concepf.

— ysSe a h‘rm'h'nﬂ case to rgjed’ impossible options
— attach the Slyn, direction and unit
Common trap .-

Do nrnot combine ezuaﬁons based on different idealisations.

Check whether the stated Held condition is acf'ually valid.




AQL & MONITORIAMG
Definition -
ﬂa'r—zualffy monﬂ'on'nj compares measured pollutant levels with

health-pbased ca fejon'es.

Concept .-

An at}'—zualﬂy index reports the worst sub -index amony

selected pollutants.

[ AQL = maximum pollutant sub-index J

GATE chek :-

An acceptable dai/y AQL does not mean every pollutant was

low aft every hour.

Question route -

Idenﬁ% the physfcal state, the jt'uen data and the rezuired
response. Select the governing relation only after this checK.
— draw or list the Krnown Zuanh'ﬁes

— convert units betore substitution

Exam lens .-

Conmect the wording to the governing physical balance. Keep

the assumptions visible and compare the final trend with the
concept.
—use a limiting case to rgect impossible options

— attach the S{gn, direction and uvnit

Common f'rap ==

Do nrot combine ezuaﬁons based on different idealisations.

Check whether the stated Hield con:;{:'hbn s acfually valid.



GRAVITY SETTLIM>
Definition :-
A sef‘f'h'nﬁ chamber remouves Iarye particles by y:'w'ny them

time to fall from a slow 94s strgam.

Concept -

tF s Simple and low-loss but inetfective for Fine particles.

J collection depends on sefo'ny velocty and chamber area '

GATE cheek -
ﬁeduu’nﬂ yas 'uelocify Improves Sef'f'h'nﬁ but rezut'res a Ia::ger

chamber.

Question route .-

Idenh'acy the physfcal state, the jfven data and the rezw'red
response. Select the yoverm'nj relation only atter this checK.
— draw or Ilist the Known Zudnf‘ff‘fes

— convert units before svbstitution

Exam lens -

Connect the wordfny to the youernfnﬁ phy.sical balance. Keep
the assumptions wvisible and compare the final trend with the
concept.

= g3 4 h'rmﬁ'nﬂ case fto rgjed' impossible options

— attach the S{gn, direction and unit

Common trap .-

Do nrot combine ezuahbns pased on different idealisations.

Check whether the stated Held condition is acfually valid.




CYCLONVE SEPARATOR ‘ ]
Definition -
A cyclone spins ﬂas so particle inertia drives solids toward

the ovter wall. _3

Concept .-
Small dfamefer, h{gher velocify and particle c/en.sffy Improve

collection but increase pressure loss.

: : . e
‘ cenf’nﬁbﬁal force rises with ueloc:fy J

)

GATE chek .-

Cyclo;oes are often pre—cleaners pefore Hiner control ezw'pment

Question route .-

Idenﬁpy the physt'cal state, the yfuen data and the rezw'red

response. Select the ﬂouerninﬁ relation only atter this checX.

— draw or Iist the «Known Zuanh'ﬁes

— convert units petore substitution

Exam lens .-
Connect the wordiny to the ﬁouern:'nﬂ physical balance. Kee,o

the assumptions visible and compare the Final trend with the

concep)".

—use a limiting case to rgect impossible options
— attach the sign, direction ard unit

Common f'rap S-
Do nrot combine ezuaﬁons based on different idealisations.

ChecKk whether the stated +Held condition is acfually valid.



ELECTROSTATIC PRECIPLITATOR
Definition -
An ESP charyes particles and attracts them to opposff'ely '

chafged collection plates.

Concept -
I+ handles Iarye. 9as volumes with h{gh Q’ne—parﬁcle ef@dency

and mode.sf' pressure o(rop.

[ e-/-‘ﬁcf'ency Culhy exp("m{'grahbn area / How) j ;3

GATE cheek -

\/ery h{gh or low dust resistivity  can reduce ESP perﬁormance.

Quesﬁ'on rovute .-
&

Idenﬁ'-Fy the physical  state, the 9:ven data and the rgzu,',ec{

response. Select the 90V€rnfn\9 relation only atter this checX.

— draw or list the Known Zuanﬁ'ﬁ'es
— convert units before substitution

Exam lens :-
Connect the wordlbj to the jouerm'ny phy:fcal balance. Keep 1
the assumptions visible and compare the Final trend with the
concept.

— yse a limiﬂnﬁ case to rgjed' impossible options

— attach the S{gn, direction and T urit

Common trap - .

Do not combine ezuaﬂons based on different idealisations. 3

Check whether the stated fHeld condition is acfually valid.




FABRIC FILTER
Definition -
A bpag HFilter passes gas through fapbric and a dust cae

that captures particles.

Concept .-
LT jt‘ues h{gh eﬁﬁtténcy but needs cleam'nj and

temperature-compatible Fabric.

( air-to-cloth ratio = gas How / cloth area 7

GATE cheek -

Condensation and sﬁ'cKy dust can blind the fabric.

Question route .-

Idenﬂvcf the phys:'cal state, the ﬂiven data and the rezuired
response. Select the youerm'nﬁ relation only atter this checK.
— draw or list the Known Zuanﬁf’fes

— convert units before svbstitution

Exam lens .-

* Connect the word:'ny to the joverm'nﬁ phys:'cal balance. Keep
the assumptions visible and compare the final trend with the
concept.

iy A | /imif'fnﬂ case to rgjecf’ impossible options

— attach the: 5(9”1 direction and unit y

Common trap -
Do nrnot combine ezuaﬁ'ons pased on different idealisations.

ChecKk whether the stated field condition s acf'ually valid.




GASEOUS POLLUTANT CONMTROL

Definition -

Absorption transters gas info a /:'Zut'd. Adsorption holds it
on a solid surface.

Concept , /-

Combustion destroys suitable organics, while chemical scrubbing

reacts with aud gases. .

[ removal = inlet load - outlet load ]

GATE chek -

Select  control by solubility, reactivity, concentration and 9as
temperature.

Question route -

Identifyy the physical state, the given data and the rezw'red
response. Select the 9ouerm'nﬂ relation only atter this check.

— draw or list the Known guantities

— convert units betore substitution .

Exam lens .-
Connect the wordfnﬂ to the governing  physical  balance. Keep
the assumptions wvisible and compare the Final trend with the

concept.

e se a h'rm‘f'f'ny case fo rgect impossible options
— attach the 5{9”' direction and unit

Common f‘rap S-

Do nrot combine ezuaﬁons based on different idealisations.

Check whether the stated feld condition is acf'ually valid.



VEHICULAR EMISSIONS

Definition - «

Enﬂlbes ermit carbon monoxfde, hydrocarbons, m'f'roﬁen ox:'des

and particles dependfny on combustion conditions.

Concept .-

Caf'alyh'c converters, cleaner foel and inspection reduce

ermisSsions.

[ emission +actor x wehicle acﬁ':/ffy ﬂll/e_f load j

GATE cheek .-

.
Cold starts and .con‘gesﬂon can dominate urban emission
exposure.

Question route -

Ldentify the physical state, the given data and the required

response. Select the governing relation only after this che.

— draw or list the Krnown Zuanﬁ'ﬁes
— convert units ber’:ore substitution
Exam lens .-

Connect the wordt'ny to the ﬁouerm'nj phys:'cal balance. Keep
the assumptions uvisivle and compare the Hnal trend with the
concept.

= e a lf'mih'ny case fo rgect impossible options
= attach the S{gn, direction and unit
Common trap :-

Do nof combine eZuah'ons pased on different idealisations.

Check whether the stated Held condition is acf'ua/ly valid.



MOLSE BASICS

Definition -
Sound pressure level vses a onarif'hmfc decibel scale becauvse

human hearfnj spans a wide pressure range.

Concept .-

EZuaI decibel sources do not add arﬂ'hmeﬁcally.

FLP = 20 Iog/Olp/pO) J

GATE cheek .-

Doubl:'nﬁ identical independent sources raises level by about 3

ds.

Question route .-

Idenhfy the phys:'cal state, the 91i/gn data and the rezw'red

response. Select the yoverninj relation only atter this checX.

'.‘
— draw or list the Known Zuanf’ff‘fes
— convert units betore substitution

Exam lens .-
Connrect the wordfnj to the youerninﬂ phys:’cal balance. Keep
the assumptions visible and compare the Final trend with the

concepf.

B e Q@ h}rm'ﬁ'nﬁ case to rgect impossible options
— attach the 5(9”1 direction and unit

Common trap .-

Do nrot combine ezuahbns based on o(iﬁperenf' :b(eah'.mﬁ'on.s.

Check whether the stated +Held condition s acf'ually valid.



MITSE CONTHROL

Definition .-

NMoise can be controlled at the source, along the path or at
the receiver.

Concept .-

Barriers work best when they block line of sight and sit

near Source Or receiver.

[ total level uvses foﬂan'f'hmfc energy addition ]

GATE chek -

Hean'ny protection s the last control atter Zw'ef‘er ezuipmenf‘
and enclosure.

Question route .-

Ldentify the physical state, the given data and the required

response. Select the governing relation only after this che.

— draw or list the Known Zuanﬁ'ﬁes

— convert units before substitution

Exam lens :-
Connect the wording to the governing physical balance. Keep
the assumptions uvisible and compare the #Hinal trend with the

concepf.

S e O lfmiﬁbﬂ case to rgjecf impossible options
— attach the 5{9:0, direction and unit

Common trap .- ,

Do not combine ezuaﬂons pbased on different idealisations.

Check whether the stated Hield condition is actvally vald.



SOLID WASTE CHARACTERLSTICS

Definition :-

/Munfctpal solid waste varies in densh‘y‘ moisture, composition
and heating valve.

Concept .-

Keliable characterisation yuic/es. collection, processing, composting

and combustion choices.

[9eneraﬁbn rate = waste mass / population / day ]

GATE cheek -

Season and income can chanﬂe compo:ah'on, S0 one sample K1
not enouyh.

Question route -

Identiky the physical state, the given data and the required
response. Select the 3overnahﬂ relation on/y atter this checX.

— draw or list the «Known Zuanﬂﬁ'e_f

— convert units before substitution

Exam lens .-

Connect the wordfnﬁ to the ﬂouerntbﬁ physir.al balance. Keep
the assumptions visible and compare the Final trend with the
concept.

= xe 0 l:'mt'ﬁhy case 1o reject impossible options

— attach the 5{9;'1, direction and unit

Common trap :-

Do not combine ezuaﬁons based on different idealisations.

Check whether the stated Ffeld condition is acf'ually valid.



COLLECTION & TRANSFER

“nition .-
Collection is u.saally the costliest part of municipal solid - waste

manajemenf’.

Concept .-

Transter stations consolidate small wvehicle loads +or eFfcient

IOny -distance havl.

. -
[ haul choice depends on break-even distance ' J

GATE chek - 5
Route design = should  painimise dead travel while respecting

vehicle capacﬂy.

Question route .-

Idenf‘iwc/ the physical state, the given data and the rezuired
response. Select the ﬂouerm'nﬁ relation only a-Ff':r this checX.

— draw or Ilist the Known Zuanh'ﬁ'es
— convert units betore substitution

Exam lens .-

Connrect the wordthj to the jovernt'r;ﬂ physical balance. Keep
the assumptions visible and compare the Final trend with the
concept.

— use a limiting case fo rgyect impossible options

— attach the S{?r‘), direction and unit

Common trap -
Do nrot combine ezuaﬁons based on different idealisations.

Check whether the stated fFeld condition is acf'ually valid.



COMPOSTIM

Definition :-

Composﬁ'ny bioloyfcally stabilises Source—separaf'ec/ oryanfc waste
- . - '

under aerobic conditions.

Concept .-

Moisture, oxygen, temperature, particle size and

carbon-m?'rojen ratio control the process.

Dood CLAE 43 rouﬂh/y 25 te RO ]
GATE cheek -

Mixed waste confamination lowers compost Zua/h‘y and market

valve.

Question route -

.fo(enﬁ'-/:y the physical state, the jti/en data and the rezufred
response. Select” the governing relation only atter this che,

— draw or list the «Known Zuanﬁ'ﬁles
— convert units betore substitution

Exam lens -

Connrnect the wordinj to the jovernfny phys:'cal balance. Keep
the assumptions visible and compare the Final trend with the
concept. .
—= yge g h'mt'ﬁhj case to rgect impossible options

— attach the S{?n, direction and onit

Common f'rap L=

Do not combine ezuaﬂons based on different idealisations.

Check whether the stated HFeld condition is acf'ually valid.



INMCINERATION
Definition .-
Lncineration reduces combustible waste volume and may

recover eneryy.
Concept -

Good combustion needs adezuafe temperature, time, turbulence

and oxygen.

( net energy depends on waste heah'ny valve and moisture J

GATE che i

Air-pollution control and ash manayemenf remain necessary
atter burnt'nﬂ. e
Question route -

Idenh"ﬁ/ the physica/ state, the y:’uen data and the reZw'red
response. Select the ﬂouernfnﬂ relaﬁ'oh" only atter this checX.

— draw or list the Known gquantities

— convert units betore substitution

Exam lens .-

Connect the wordf'nj to the \governfny phy.ﬂ'cal balance. Keep
the assumptions visible and compare the final trend with the

concept.

o 0 R | /:'m:'h'ny case to rgect impossible options
— attach the 5(9”' direction and unit

Common trap :-
Do nrot combine ezuaﬁons pased on different idealisations.

Check whether the stated Held condition is acf'ua//y valid.



SANVITARY LANMDFILL

Definition :-

A Sanifary land&ill  isolates compacfed waste with liners, cover,
leachate and 9as  systems.

Concept .-

Metharne Forms under anaerobic decomposfh'on and can be

recovered or Hared.

[ ce/l volume = waste plus cover volume

GATE cheek -

Site  closure needs Ionﬂ'ferm leachate, 9as and  settlement
monh‘onbﬂ.

Question route -

Idenﬁ'»a/ the physical state, the given data and the rezufred
response. Select the 9overnt'nﬁ relation only atter this checK.

— draw or list the Known Zuanﬁ'ﬁes
— convert units before substitution

Exam lens :-

Connect the wording to the gouverning physical balance. Keep

the assumptions visible and compare the Final trend with the

concept.

= ce @ h'mih'ny case to reect impossible options
— attach the Sf;gn, direction and unit

Common ftrap :-

Do nrnot combine ezuaﬁbns pbased on different idealisations.
=

Check whether the stated field condition is acf'ually valid.



QUICK FORMULA MAP

Core equations :-

I Air Pollutants : emission load = concentration x gas How
[ Atmospheric Stability : compare environmental and adiabatic lapse rates ]

—~
[ Plome Behaviour . effective he{ghf’ = Xtack he{ghf + plume rise

)

~
| Gaussian Dispersion : centreling concentration falls with wind and .spread

it
[ Azl' & Mum'f'on'ny : AQL = maximum pollutant sub-index J

\
! C-rraw'fy Seffh'nj s collection depends on seﬂ'h'rig uelou’fy and chamber area J

.

2
[ Cyclone Separator cenfn'ﬁ:ﬂal force rises with uelocu'fy

Fecall ladder -

— state the physical assumption :
— write symbols before numibers = '
— test units and h}'m"hhj behaviour

Last-minute Sequence .-

— model, ezuaﬁ'on, svbstitution, check

— Keep one 5{9” convention fhrouyhouf

Use correctly -

Wrrite units beside every input. Check  the S{gn and h}'m'hbj

case before Selecﬁnj the answer.




GATE TIPS & TRAPS
H{ghoref'urn checks .-

Df'.shbyufsh an emission standard at the source from an

ambient air standard.

A Sf'ronﬂ Inversion <an credate h{gh concentration even when

emissions are unchanjed.
Furn{gaﬁ'on can cauvse Sewvere Sshort-term yround concentration.

Use di_fpersion coetFicients for the correct .Sf'abilify cdass and

downwind distance.

Common mistakes .-

Condensation and sticky dust can blind the +fabric.

Select control by Solubt'lh‘y, red'cﬁuh‘y, concentration and 3:25

f'empera ture.

&
Cold starts and conﬂeSﬂon can o(ominafe urban emission

gxposure.

Doublfnj identical independent sources raises level by abouvt 3
dB.
Final recall :-

Sketch  the physical system first. Keep one sign  convention

and test whether the result is realistic.



