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YEAR 2013 ONE MARK

Q. 1 A water treatment plant, having discharge / secm1 3 , has 14 filters to treat the 
water. Each filter is having m50 2 area, but due to backwashing activity 2 filters 
are non operational. Calculate hydraulic loading rate in / .m day m3 2.

Q. 2 Match the given water properties in Group I to the given titrants in Group II.

Group I Group II

P. Alkalinity 1. / .N 35 5 AgNO3

Q. Hardness 2. /N 40 Na S O2 2 3

R. Chlorine 3. /N 50 H SO2 4

S. Dissolved oxygen 4. /N 50 EDTA
(A) P-1, Q-2, R-3, S-4 (B) P-2, Q-1, R-4, S-3

(C) P-3, Q-4, R-1, S-2 (D) P-4, Q-3, R-2, S-1

YEAR 2013 ONE MARKS

Q. 3 A student began an experiment of 5 day 20ºC BOD on Monday. Since the 5th 
day fell on Saturday. The final DO reading was taken on Monday. On calculation 
BOD (i.e. 7 day 20ºC) was found to be 150 mg/L. What would be the 5 day, 
20ºC BOD (in mg/L). Assume value of BOD rate constant (K) at standard 
temperature of 20ºC as 0.23/day (base e).

Q. 4 In compacted cylindrical bituminous mix %VMA 15=  (void mineral aggregate) 
. %V 4 5V =  (air void). The magnitude of VFB (void filled bituminous) is

(A) 24 (B) 30

(C) 54 (D) 70

Q. 5 A setting tank is designed for a surface overflow rate of / .m day m30 3 2. Assuming 
specific gravity of sediment particles .2 65= . Density of water, /kg mr 1000w

3= , 
dynamic viscosity of water . /Ns mm 0 001water

2=  and stokes law is valid.
The approximate minimum size of particles which can be completely removed is
(A) 0.01 mm (B) 0.02 mm

(C) 0.03 mm (D) 0.04 mm

Q. 6 Elevation and temperature data for places are tabulated below:

Elevation ‘m’ temp, ºC

4 21.25

444 15.70
based on data, lapse rate can be referred as
(A) super-adiabatic (B) sub-adiabatic

(C) neutral (D) inversion
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YEAR 2012 ONE MARK

Q. 7 A sample of domestic sewage is digested with silver sulphate, sulphuric acid, 
potassium dichromate and mercuric sulphate in chemical oxygen demand (COD) 
test. The digested sample is then titrated with standard ferrous ammonium 
sulphate (FAS) to determine the unreacted amount of
(A) mercuric sulphate (B) potassium dichromate

(C) silver sulphate (D) sulphuric acid

Q. 8 Assertion [a] : At a manhole, the crown of the outgoing sever should not be higher 
than the crown of the incoming sewer.
Reason [r] : Transition from a larger diameter incoming sewer to a smaller diameter 
outgoing sewer at a manhole should not be made.
The CORRECT option evaluating the above statement is
(A) Both [a] and [r] are true and [r] is the correct reason for [a]

(B) Both [a] and [r] are true but [r] is not the correct reason for [a].

(C) Both [a] and [r] are false

(D) [a] is true but [r] is false

YEAR 2012 TWO MARKS

Q. 9 A water sample has a pH of 9.25. The concentration of hydroxyl ions in the water 
sample is
(A) /moles L10 .9 25-  (B) /mmoles L10 .4 75-

(C) 0.302 mg/L (D) 3.020 mg/L

Q. 10 A town is required to treat . /minm4 2 3  of raw water for daily domestic supply. 
Flocculating particles are to be produced by chemical coagulation. A column 
analysis indicated that an overflow rate of 0.2 mm/s will produce satisfactory 
particle removal in a settling basin at a depth of 3.5 m. The required surface area 
(in m2) for settling is
(A) 210 (B) 350

(C) 1728 (D) 21000

Common Data For Q. 11 and 12 :
An activated sludge system (sketched below) is operating at equilibrium with 
the following information. Waste water related data : flow rate 500 /m hour3=
, influent BOD 150=  mg/L, effluent BOD 10=  mg/L. Aeration tank related 
data : hydraulic retention time 8=  hours, mean-cell-residence time 240=  hours, 
volume 4000 m3= , mixed liquor suspended solids 2000=  mg/L.
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Q. 11 The food-to-biomass (F/M) ratio (in kg BOD per kg biomass per day) for the 
aeration tank is
(A) 0.015 (B) 0.210

(C) 0.225 (D) 0.240

Q. 12 The mass (in kg/day) of solids wasted from the system is
(A) 24000 (B) 1000

(C) 800 (D) 33

YEAR 2011 ONE MARK

Q. 13 Consider the following unit processes commonly used in water treatment; 
rapid mixing (RM), flocculation (F), primary sedimentation (PS), secondary 
sedimentation (SS), chlorination (C) and rapid sand filtration (RSF). The order 
of these unit processes (first to last) in a conventional water treatment plant is
(A) PS–RSF–F–RM–SS–C (B) PS–F–RM–RSF–SS–C

(C) PS–F–SS–RSF–RM–C (D) PS–RM–F–SS–RSF–C

Q. 14 Anaerobically treated effluent has MPN of total coliform as .10 /100 mL6 . After 
chlorination, the MPN value declines to /10 1002  mL. The percentage removal (%
R) and log removal (log R) of total coliform MPN is
(A) % .R 99 90= ; logR 4=  (B) % .R 99 90= ; logR 2=
(C) % .R 99 99= ; logR 4=  (D) % .R 99 99= ; logR 2=

Q. 15 Consider four common air pollutants found in urban environments, NO, SO2, 
Soot and O3. Among these which one is the secondary air pollutant ?
(A) O3 (B) NO

(C) SO2 (D) Soot

YEAR 2011 TWO MARKS

Q. 16 Total suspended particularte matter (TSP) concentration in ambient air is to 
be measured using a high volume sampler. The filter used for this purpose had 
an initial dry weight of 9.787 g. The filter was mounted in the sampler and the 
initial air flow rate through the filter was set at . /minm1 5 3 . Sampling continued 
for 24 hours. The airflow after 24 hours was measured to be . /minm1 4 3 . The dry 
weight of the filter paper after 24 hour sampling was 10.283 g. Assuming a linear 
decline in the air flow rate during sampling, what is the 24 hour average TSP 
concentration in the ambient air ?
(A) . /g m59 2 3m  (B) . /g m118 6 3m
(C) . /g m237 5 3m  (D) 574.4 /g m3m

Q. 17 Chlorine gas (8 mg/L as Cl2) was added to a drinking water sample. If the free 
chlorine residual and pH was measured to be 2 mg/L (as Cl2) and 7.5, respectively, 
what is the concentration of residual OCl-ions in the water ? Assume that the 
chlorine gas added to the water is completely converted to HOCl and OCl-. 

Atomic Weight of Cl : 35.5         Given : , 10OCl H HOCl K .K 7 5+ =- +

(A) . /moles L1 408 10 5
#

-  (B) 2.817 10 /moles L5
#

-

(C) 5.634 10 /moles L5
#

-  (D) 1.127 10 /moles L4
#

-
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Statement for Linked Q. 18 and 19 :
The sludge from the aeration tank of the activated sludge process (ASP) has solids 
content (by weight) of 2%. This sludge is put in a sludge thickener, where sludge 
volume is reduced to half. Assume that the amount of solids in the supernatant 
from the thickener is negligible, the specific gravity of sludge solids is 2.2 and the 
density of water is 1000 kg/m3.

Q. 18 What is the density of the sludge removed from the aeration tank ?
(A) 990 /kg m3 (B) 1000 /kg m3

(C) 1011 /kg m3 (D) 1022 /kg m3

Q. 19 What is the solids content (by weight) of the thickened sludge ?
(A) 3.96% (B) 4.00%

(C) 4.04% (D) 4.10%

YEAR 2010 ONE MARK

Q. 20 A coastal city produces municipal solid waste (MSW) with high moisture content, 
high organic materials, low calorific value and how inorganic materials. The most 
effective and sustainable option for MSW management in that city is
(A) Composting (B) Dumping in sea

(C) Incineration (D) Landfill

Q. 21 According to the Noise Pollution (Regulation and Control) Rules, 2000, of the 
Ministry of Environment and Forests, India, the day time and night time noise 
level limits in ambient air for residential area expressed in dB(A) Leq  are
(A) 50 and 40 (B) 55 and 45

(C) 65 and 55 (D) 75 and 70

Q. 22 An air parcel having 40c temperature moves from ground level to 500 m elevation 
in dry air following the “adiabatic lapse rate”. The resulting temperature of air 
parcel at 500 m elevation will be
(A) 35 Cc  (B) 38 Cc

(C) 41 Cc  (D) 44 Cc

YEAR 2010 TWO MARKS

Q. 23 If the BOD3 of a wastewater sample is 75 mg/L and reaction rate constant k 
(base e) is 0.345 per day, the amount of BOD remaining in the given sample after 
10 days is
(A) 3.12 mg/L

(B) 3.45 mg/L

(C) 3.69 mg/L

(D) 3.92 mg/L

Common Data For Q. 24 and 25
Ion concentrations obtained for a groundwater sample (having .pH 8 1= ) are 
given below :
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Ion Ca2+ Mg2+ Na+ HCO3
- SO4

2- Cl-

Ion 
concentration 

(mg/L)

100 6 15 250 45 39

Atomic 
Weight

Ca 40= Mg 24= Na 23= H 1= , 
C 12= , 
O 16=

S 32= , 
O 16=

.Cl 35 5=

Q. 24 Total hardness (mg/L as CaCO3) present in the above water sample is
(A) 205 (B) 250

(C) 275 (D) 308

Q. 25 Carbonate hardness (mg/L as CaCO3) present in the above water sample is
(A) 205 (B) 250

(C) 275 (D)289

YEAR 2009 ONE MARK

Q. 26 The reference pressure used in the determination of sound pressure level is
(A) 20 Pam  (B) 20 dB

(C) 10 Pam  (D) 10 dB

Q. 27 Particulate matter (fly ash) carried in effluent gases from the furnaces burning 
fossil fuels are better removed by
(A) Cotton bag house filter (B) Electrostatic precipitator (ESP)

(C) Cyclone (D) Wet scrubber

YEAR 2009 TWO MARKS

Q. 28 Match List-I with List-II and select the correct answer by using the codes given 
below the lists :
 List-I
a. Coriolis effect

b. Fumigation

c. Ozone layer

d. Maximum mixing depth (mixing height)

 List-II
1. Rotation of earth

2. Lapse rate and vertical temperature profile

3. Inversion

4. Dobson

Codes :
 a b c d
(A) 2 1 4 3
(B) 2 1 3 4
(C) 1 3 2 4
(D) 1 3 4 2
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Q. 29 A horizontal flow primary clarifier treats wastewater in which 10%, 60% and 
30% of particles have settling velocities of 0.1 mm/s, 0.2 mm/s and 0.1 mm/s 
respectively. What would be the total percentage of particles removed if clarifier 
operates at a Surface Overflow Rate (SOR) of 43.2 m /m d3 2  ?
(A) 43% (B) 56%

(C) 86% (D) 100%

Q. 30 An aerobic reactor receives wastewater at a flow rate of 500 m d3  having a COD of 
2000 mg/L. The effluent COD is 400 mg/L. Assuming that wastewater contains 
80% biodegradable waste, the daily volume of methane produced by the reactor is
(A) 0.224 m3 (B) 0.280 m3

(C) 224 m3 (D) 280 m3

Q. 31 Match List-I with List-II and select the correct answer using the codes given 
below the lists :

 List-I
a. Grit chamber
b. Secondary settling tank
c. Activated sludge process
d. Trickling filter

     

 List-II
1. Zone settling
2. Stoke’s law
3. Aerobic
4. Contact stabilization

Codes :
 a b c d
(A) 1 2 3 4
(B) 2 1 3 4
(C) 1 2 4 3
(D) 2 1 4 3

Common Data For Q. 32 and 33 :
Following chemical species were repo9rted for water sample form a well :

Species Concentration (milli equivalent/L)

Chloride ( )Cl-

Sulphate ( )SO4
2-

Carbonate ( )CO3
2-

Bicarbonate (HCO )3
-

Calcium (Ca )2+

Magnesium (Mg )2+

pH

15
15
05
30
12
18
8.5

Q. 32 Total hardness in mg/L as CaCO3 is
(A) 1500 (B) 2000

(C) 3000 (D) 5000

Q. 33 Alkalinity present in the water in mg/L as CaCO3 is
(A) 250 (B) 1500

(C) 1750 (D) 5000
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YEAR 2008 ONE MARK

Q. 34 Two primary air pollutants are
(A) sulphar oxide and ozone

(B) nitrogen oxide and peroxyacetylnitrate

(C) sulphur oxide and hydrocarbon

(D) ozone and peroxyacetylnitrate

Q. 35 Two biodegradable components of municipal solid waste are
(A) plastics and wood (B) cardboard and glass

(C) leather and tin cans (D) food wastes and garden trimmings

YEAR 2008 TWO MARKS

Q. 36 A wastewater sample contains 10 .5 6-  mmol/L of OH- ions at 25 Cc The pH of this 
sample is
(A) 8.6 (B) 8.4

(C) 5.6 (D) 5.4

Q. 37 Match List-I (Estimation method) with List-II (Corresponding indicator) and 
select the correct answer using the codes given below the lists :
 List-I
a. Azide modified Winkler method for dissolved oxygen

b. Dichromate method for chemical oxygen demand

c. EDTA titrimetric method for hardness

d. Mohr or Argentometric method for chlorides

 List-II
1. Eriochrome Black T

2. Ferroin

3. Potassium chromate

4. Starch

Codes :
 a b c d
(A) 3 2 1 4
(B) 4 2 1 3
(C) 4 1 2 3
(D) 4 2 3 1

Q. 38 Determine the correctness or otherwise of the following Assertion [A] and the 
Reason [R] :
Assertion :The crown of the outgoing larger diameter sewer is always matched 
with the crown of incoming smaller diameter sewer.
Reason : It eliminates backing up of sewage in the incoming smaller diameter 
sewer.
(A) Both [A] and [R] are true and [R] is the correct reason for [A]

(B) Both [A] and [R] are true but [R] is not the correct reason for [A]

(C) Both [A] and [R] are false

(D) [A] is true but [R] is false
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Q. 39 The 5-day BOD of a wastewater sample is obtained as 190 mg/L (with 0.01k h 1= -

. The ultimate oxygen demand (mg/L) of the sample will be
(A) 3800 (B) 475

(C) 271 (D) 190

Q. 40 A water treatment plant is required to process 28800 m /d3  of raw water 
(density=1000 kg/m3, kinematic viscosity 10 m /s6 2= - ). The rapid mixing tank 
imparts a velocity gradient of 900s 1-  to blend 35 mg/L of alum with the flow for 
a detention time of 2 minutes. The power input (W) required for rapid mixing is
(A) 32.4 (B) 36

(C) 324 (D) 32400

Q. 41 Match List-I (Terminology) with List-II (Definition/ Brief Description) select the 
correct answer using the codes given below the lists :
 List-I
a. Primary treatment
b. Secondary treatment
c. Unit operation
d.  Unit process

 List-II
1. Contaminant removal by physical forces
2. Involving biological and or chemical reaction
3. Conversion of soluble organic matter to biomass
4. Removal of solid material from incoming wastewater

Codes :
 a b c d
(A) 4 3 1 2
(B) 4 3 2 1
(C) 3 4 2 1
(D) 1 2 3 4

YEAR 2007 ONE MARK

Q. 42 The pressure of hardness in excess of permissible limit causes
(A) cardio-cascular problems

(B) skin discolouration

(C) calcium deficiency

(D) increased laundry expenses

Q. 43 The dispersion of pollutants in atmosphere is maximum when
(A) environment lapse rate is greater than adiabatic lapse rate

(B) environment lapse rate is less than adiabatic lapse rate

(C) environment lapse rate is equal to adiabatic lapse rate

(D) maximum mixing depth is equal to zero
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Q. 44 The alkalinity and the hardness of a water sample are 250 mg/L and 350 mg/L 
as CaCO3, respectively. The water has
(A) 350 mg/L carbonate hardness and zero non-carbonate hardness

(B) 250 mg/L carbonate hardness and zero non-carbonate hardness

(C) 250 mg/L carbonate hardness and 350 mg/L non-carbonate hardness

(D) 250 mg/L carbonate hardness and 100 mg/L non-carbonate hardness

YEAR 2007 TWO MARKS

Q. 45 Two electrostatic precipitators (ESPs) are in series. The fractional efficiencies of 
the upstream and downstream ESPs for size dp are 80% and 65%, respectively. 
What is the overall efficiency of the system for the same dp ?
(A) 100% (B) 93%

(C) 80%  (D) 65%

Q. 46 50 g of Co2 and 25 g of CH4 are produced from the decomposition of municipal 
solid waste (MSW) with a formula weight of 120 g. What is the average per capita 
green house gas production in a city of 1 million people with a MSW production 
rate of 500 ton/day ?
(A) 104 g/day (B) 120 g/day

(C) 208 g/day (D) 313 g/day

Common Data For Q. 47 and 48 :
A completely mixed activated sludge process is used to treat a wastewater flow 
of 1 million litres per day (1 MLD) having a BOD5of 200 mg/L. The biomass 
concentration in the aeration tank is 2000 mg/L and the concentration of the net 
biomass leaving the system is 50 mg/L. The aeration tank has a volume of 200 m3

Q. 47 What is the hydraulic retention time of the wastewater in aeration tank ?
(A) 0.2 h (B) 4.8 h

(C) 10 h (D) 24 h

Q. 48 What is the average time for which the biomass stays in the system ?
(A) 5 h (B) 8 h

(C) 2 days (D) 8 days

Common Data For Q. 49 and 50 :
A plain sedimentation tank with a length of 20 m, width of 10 m, and a depth of 
3 m is used in a water treatment plant to treat 4 million litres of water per day 
(4 MLD). The average temperature of water is 20 Cc . The dynamic viscosity of 
water is 1.002 10 Ns/m3 2

#
-  at 20 Cc . Density of water is 998.2 kg/m3. Average 

specific gravity of particles is 2.65.

Q. 49 What is the surface overflow rate in the sedimentation tank ?
(A) 20 m /m /day3 2  (B) 40 m /m /day3 2

(C) 67 m /m /day3 2  (D) 133 m /m /day3 2
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Q. 50 What is the minimum diameter of the particle which can be removed with 100% 
efficiency in the above sedimentation tank ?
(A) 11.8 10 mm3

#
-

(B) 16.0 10 mm3
#

-

(C) 50 10 mm3
#

-

(D) 160 10 mm3
#

-

YEAR 2006 ONE MARK

Q. 51 A synthetic sample of water is prepared by adding 100 mg Kaolinite (a clay 
mineral), 200 mg glucose, 168 mg NaCl, 120 mg MgSO4 , and 11 mg CaCl2 to 
1 litre of pure water. The concentrations of total solids (TS) and fixed dissolved 
solids (FDS) respectively in the solution in mg/L are equal to
(A) 699 and 599 (B) 599 and 399

(C) 699 and 199 (D) 699 and 399

Q. 52 To determine the BOD5 of a waste water sample, 5, 10 and 50 mL aliquots of the 
waste water were dilute to 300 mL and incubated at 20 Cc  in BOD bottles for 5 
days. The results were as follows

S.No. Waste - water 
volume, mL

Initial DO 
mg/L

DO after 5 
days mg/L

1. 5 9.2 6.9

2. 10 9.1 4.4

3. 50 8.4 0.0

Based on the data, the average BOD5 of the waste water is equal to
(A) 139.5 mg/L (B) 126.5 mg/L

(C) 109.8 mg/L (D) 72.2 mg/L

Q. 53 The cumulative noise power distribution curve at a certain location is given below

The value of L40 is equal to
(A) 90 dBA

(B) 80 dBA

(C) 70 dBA

(D) 60 dBA
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YEAR 2006 TWO MARKS

Q. 54 The composition of a certain MSW sample and specific weights of its various 
components are given below :

Component Per cent by
weight

Specific weight
(kg/m3)

Food 50 300

Dirt and Ash 30 500

Plastics 10 65

Wood and Yard waste 10 125
Specific weight (kg/m )3  of the MSW sample is
(A) 319 (B) 217

(C) 206 (D) 199

Q. 55 The mean indoor airborne Chloroform (CHCl )3  concentration in a room was 
determine to be 0.4 g/m3m
Use the following data : 293 ,T K=  P 1=  atmosphere,

82.05 10R 6
#= -  atm-m /mol3 -K.

Atomic weight : C 12,H 1,Cl 35.5= = = .
This concentration expressed in parts per billion (volume basis, ppbv) is equal to
(A) 1.00 ppbv (B) 0.20 ppbv

(C) 0.10 ppbv (D) 0.08 ppbv

Common Data For Q. 56 and 57 :
In a rapid sand filter, the time for reaching particle break through ( )TB  is defined 
as the time elapsed from start of filter run to the time at which the turbidity 
of the effluent from the filter is greater than 2.5 NTU. The time for reaching 
terminal head loss ( )TH  is defined as the time elapsed from the start of the filter 
run to the time when head loss across the filter is greater than 3 m.

Q. 56 The effect of increasing the filter depth (while keeping all other conditions same) 
on T TandB H  is
(A) TB  increases and TH  decreases (B) both TB  and TH  increase

(C) TB  decreases and TH  increases (D) both TB  and TH  decrease

Q. 57 The effect of increasing the filter loading rate (while keeping all other conditions 
same) on T TandB H  is
(A) TB  increases and TH  decreases (B) both TB  and TH  increase

(C) TB  decreases and TH  increases (D) Both  TB  and TH  decrease

Common Data For Q. 58 and 59 :
A water contains the following dissolved ions;
[ ] 56Na mg/L;[Ca ] 40 mg/L2

==+ + ;
[ ] 30Mg mg/L;[Al ] 3 mg/L2 3

==+ + ;
[ ] 190 ; [ ] 165HCO Clmg/L mg/L3 = =- -

Water pH is 7
Atomic weights: Ca : 40; Mg : 24; Al : 27; H : 1; C : 12; O : 16; Na : 23; Cl : 35.5



GATE SOLVED PAPER - CE  ENVIRONMENTAL ENGINEERING

© w
ww.nodia.co.i

n

Q. 58 The total hardness of the sample in mg/L as CaCO3 is
(A) 484 (B) 450

(C) 242 (D) 225

Q. 59 The non-carbonate hardness of the sample in mg/L as CaCO3 is
(A) 225 (B) 156

(C) 86 (D) 0

YEAR 2005 ONE MARK

Q. 60 Total Kjeldahl nitrogen is a measure of
(A) total organic nitrogen

(B) total organic and ammonia nitrogen

(C) total ammonia nitrogen

(D) total inorganic and ammonia nitrogen

Q. 61 1 TCU is equivalent to the color produced by
(A) 1 mg/L of chloroplatinate ion

(B) 1 mg/L of platinum ion

(C) 1 mg/L platinum in form of choloroplatinate ion

(D) 1 mg/L of organo-chloroplatinate ion

Q. 62 In aerobic environment, nitrosomonas convert
(A) NH NOto3 2 (B) NO NOto2 3

- -

(C) NH N Oto3 2  (D) NO HNOto2 3
-

Q. 63 Bulking sludge refers to having
(A) F/M<0.3/d

(B) 0.3/d<F/M<0.6/d

(C) F/M=zero

(D) F/M>0.6/d

YEAR 2005 TWO MARKS

Q. 64 If tomato juice is having a pH of 4.1, the hydrogen ion concentration will be
(A) 10.94 10 mol/L5

#
-  (B) 9.94 10 mol/L5

#
-

(C) 8.94 10 mol/L6
#

-  (D) 7.94 10 mol/L5
#

-

Q. 65 List-I contains some properties of water/waste water and List-II contains list of 
some tests on water/waste water. Match List-I with List-II and select the correct 
answer using the codes given below the lists :

List-I
a. Suspended solids concentration
b. Metabolism of biodegradable organics
c. Bacterial concentration
d. Coagulant dose

     

List-II
1. BOD
2. MPN
3. Jar test
4. Turbidity
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Codes :
 a b c d
(A) 2 1 4 3
(B) 4 1 2 3
(C) 2 4 1 3
(D) 4 2 1 3

Q. 66 Match List-I with List-II and select the correct answer using the codes given 
below the lists :
 List-I
a. Thickening of sludge

b. Stabilization of sludge

c. Conditioning of sludge

d. Reduction of sludge

 List-II
1. Decrease in volume of sludge by chemical oxidation

2. Separation of water by heat or chemical treatment

3. Digestion of sludge

4. Separation of water by floatation or gravity

Codes:

 a b c d
(A) 4 3 1 2
(B) 3 2 4 1
(C) 4 3 2 1
(D) 2 1 3 4

Q. 67 A circular primary clarifier processes an average flow of 5005 m /d3  of municipal 
waste water. The overflow rate is 35 m /m /d3 2 . The diameter of clarifier shall be
(A) 10.5 m

(B) 11.5 m

(C) 12.5 m

(D) 13.5

Q. 68 Match List-I with List-II and select the correct answer using the codes given 
below the lists:
 List-I
a. Release value

b. Check value

c. Gate value

d. Pilot value

 List-II
1. Reduce high inlet pressure to lower outlet pressure

2. Limit the flow of water to single direction

3. Remove air from the pipeline

4. Stopping the flow of water in the pipeline
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Codes :

 a b c d
(A) 3 2 4 1
(B) 4 2 1 3
(C) 3 4 2 1
(D) 1 2 4 3

Q. 69 In a certain situation, waste water discharged into a river mixer with the river 
water instantaneously and completely. Following is the data available :
Waste water 2.00DO mg/L=
  Discharge rate 1.10 m /s3=
River water 8.3DO mg/L=
  Flow rate 8.70 m /s3=
  Temperature 20 Cc=
Initial amount of DO in the mixture of waste and river shall be
(A) 5.3 mg/L (B) 6.5 mg/L

(C) 7.6 mg/L (D) 8.4 mg/L

Common Data For Q. 70 and 71 :
A city is going to install the rapid sand filter the sedimentation tanks.
Use the following data.
 Design loading rate to the filter - 200m /m d3 2

 Design flow rate   - 0.5m /s3

 Surface area per filter box  - 50m2

Q. 70 The surface area required for the rapid sand filter will be
(A) 210m2 (B) 215m2

(C) 216m2 (D) 218m2

Q. 71 The number of filters required shall be
(A) 3 (B) 4

(C) 6 (D) 8

YEAR 2004 ONE MARK

Q. 72 Most of the turbidity meters work on the scattering principle. The turbidity value 
so obtained is expressed in
(A) CFU (B) FTU

(C) JTU (D) NTU

Q. 73 Hardness of water is directly measured by titration with ethylene-di-amine-
tetracetic acid (EDTA) using
(A) eriochrome black T indicator

(B) ferroin indicator

(C) methyl orange indicator

(D) phenolphthalein indicator
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Q. 74 The organism, which exhibits very nearly the characteristics of an ideal pathogenic 
indicator is
(A) Entamoeba histolytica

(B) Escherichia coli

(C) Salmonella typhi

(D) Vibrio comma

YEAR 2004 TWO MARKS

Q. 75 The present population of a community is 28000 with an average water consumption 
of 4200 m /d3 . The existing water treatment plant has a design capacity of 6000 
m /d3 . It is expected that the population will increase to 44000 during the next 
20 years. The number of years from now when the plant will reach its design 
capacity, assuming an arithmetic rate of population growth, will be
(A) 5.5 years (B) 8.6 years

(C) 15.0 years (D) 16.5 years

Q. 76 Water samples (X and Y) from two different source were brought ot the laboratory 
for the measurement of dissolved oxygen (DO) using modified Winkler method. 
Samples were transferred to 300 ml BOD bottles. 2 ml of MnSO4 solution and 2 
mL of alkaliodide-azide reagent were added to the bottles and mixed. Samples X 
developed a brown precipitate, whereas sample Y developed a white precipitate. 
In reference to these observations, the correct statement is
(A) both the samples were devoid of DO

(B) sample X was devoid of DO while sample Y contained DO

(C) sample X contained DO while sample Y was devoid of DO

(D) both the samples contained DO

Q. 77 A standard multiple-tube fermentation test was conducted on a sample of water 
from a surface stream. The results of the analysis for the confirmed test are given 
below.

Simple size (mL) No. of positive 
results out of 5 

tubes

No. of negative 
results out of 5 

tubes

1.0
0.1
0.01

4
3
1

1
2
4

MPN index and 95% confidence limits for combination of positive results when 
the tubes used per dilutions (10 mL, 1.0 mL, 0.1 mL)

Combination of 
positive

MPN index per 100 
mL

95% confidence limit

Lower            upper

4-2-1
4-3-1

26
33

12                 65
15                 77

Using the above MPN index table, the Most Probable Number MPN of the 
sample is
(A) 26 (B) 33

(C) 260 (D) 330
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Q. 78 The design parameter for flocculation is given by a dimensionless number Gt , 
where G  is the velocity gradient and t  is the detention time. Values of Gt  ranging 
from 104 to 105 are commonly used, with t  ranging from 10 to 30 min. The most 
preferred combination of G  and t  to produce smaller and denser flocs is
(A) large G  values with short t  (B) large G  values with long t

(C) smaller G  values with short t  (D) small G  values with short t

Q. 79 Chlorine gas used for disinfection combines with water to form hypochlorous acid 
(HOCl ). The HOCl  ionizes to form hypochlorite (OCL-) in a reversible reaction :
HOCl ( 2.7 10 )H OCl k at 20 C8+ # c+ =+ - - , the equilibrium of which is 
government by pH. The sum of HOCl  and OCL- is known as free chlorine residual 
and HOCl  in the free chlorine residual is available at a pH value
(A) 4.8 (B) 6.6

(C) 7.5 (D) 9.4

Q. 80 An analysis for determination of solids in the return sludge of Activated Sludge 
Process was done as follows:
1. A crocible was dried to a constant mass of 62.485 g.

2. 75 mL of a well-mixed sample was taken in the 62.485 g.

3. The crucible with the sample was dried to a constant mass of 65.020 g in a 
drying oven at 104 Cc .

4. The crucible with the dried sample was placed in a muffle furnace at 600 Cc
, for an hour. After cooling, the mass of the crucible with residues was 
63145 g.

The concentration of organic fraction of solids present in the return sludge sample 
is
(A) 8800 mg/L (B) 25000 mg/L

(C) 33800 mg/L (D) 42600 mg/L

Q. 81 A portion of waste water sample was subjected to standard BOD test (5 days, 
20 Cc ), yielding a value of 180 mg/L. The reaction rate constant (to the base’e) 
at 20 Cc  was taken as 0.18 per day. The reaction rate other temperature may be 
estimated by ( . )k k 1 047T

T
20

20= - . The temperature at which the other portion of 
the sample shoudl be tested, to exert the same BOD in 2.5 days, is
(A) 4.9 Cc  (B) 24.9 Cc

(C) 31.7 Cc  (D) 35.0 Cc

Q. 82 The following data are given for a channel-type grit chamber of length 7.5 m.
1. flow-through velocity 0.3 m/s=
2. the depth of waste water at peak flow in the channel 0.9 m=
3. specific gravity of inorganic particles .2 5=
4. 9.80g m/s2= , .1 002 10 3

#m = -  N-s/m2 at 20 Cc , 

 1000 kg/mw
3r =

Assuming that the Stoke’s law is valid, the largest diameter particles that would 
be removed with 100 per cent efficiency is
(A) 0.04 mm (B) 0.21 mm

(C) 1.92 mm (D) 6.64 mm
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Q. 83 An existing 300 mm diameter circular sewer is laid at a slope of 
1 : 28 and carries a peak discharge of 1728 m /d3 . Use the partial flow diagram 
shown in the given figure and assume Manning’s .n 0 015=

At the peak discharge, the depth of flow and the velocity are, respectively,
(A) 45 mm and 0.28 m/s (B) 120 mm and 0.50 m/s

(C) 150 mm and 0.57 m/s (D) 300 mm and 0.71 m/s

YEAR 2003 ONE MARK

Q. 84 The results of analysis of raw water sample are given below :
Turbidity : 5 mg/L pH   : 7.4
Fluorides : 2.5 mg/L Total Hardness : 300 mg/L
Iron  : 3.0 mg/L MPN   : 50 per 100 mL

From the data given above, it can be inferred that water needs removal of
(A) turbidity followed by disinfection

(B) fluorides and hardness

(C) iron, followed by disinfection

(D) fluorides, hardness and iron followed by disinfection

Q. 85 Zero hardness of water is achieved by
(A) lime soda process

(B) excess lime treatment

(C) ion exchange treatment

(D) excess alum and lime treatment

Q. 86 Which of the following sewage treatment methods has inherent problems of odour, 
ponding and fly nuisance ?
(A) UASM system (B) Activated sludge process

(C) Trickling filters (D) Stabilization ponds
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Q. 87 From amongst the following sewage treatment options, largest land requirements 
for a given discharge will be needed for
(A) trickling filter (B) anaerobic pond

(C) oxidation ditch (D) oxidation pond

YEAR 2003 TWO MARKS

Q. 88 Results of a water sample analysis are as follows :

Cation Concentration (mg/L) Equivalent Weight

Na+ 40 23

Mg 2+ 10 12.2

Ca 2+ 55 20

K+ 2 39
(milli-equivalent weight of 50CaCO3 =  mg/meq).
Hardness of the water sample in mg/L as CaCO3 is
(A) 44.8 (B) 89.5

(C) 179 (D) 358

Q. 89 An ideal horizontal flow settling basing is 3 m deep having surface area 900 m2. 
Water flows at the rate of 8000 m /d3 , at water temperature 20 C( 10 kg/m3c =n

-s and 1000 )kg/m3r = . Assuming Stoke’s law to be valid, the proportion 
(percentage) of spherical sand particles (0.01 mm in diameter with specific gravity 
2.65), that will be removed, is
(A) 32.5 (B) 67

(C) 87.5 (D) 95.5

Q. 90 Match List-I (Type of water impurity) with List-II (Method of treatment) and 
select the correct answer using the codes given below the lists :
 List-I
a. Hardness

b. Brackish water from sea

c. Residual MPN form filters

d. Turbidity

 List-II
1. Reverse Osmosis

2. Chlorination

3. Zeolite Treatment

4. Coagulation and Flocculation

5. Coagulation, Flocculation and Filtration

Codes :
 a b c d
(A) 1 2 4 5
(B) 3 2 2 4
(C) 2 1 3 5
(D) 3 1 2 5
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Q. 91 Settling test on a sample drawn from Aeration Tank liquor of ASP (
2800MLSS mg/L= ) was carried out with 1 litre sample. The test yielded a 

settled volume of 200 mL. The value of Sludge Volume Index shall be
(A) 14.0 (B) 34.2

(C) 71.4 (D) 271

Q. 92 Match List-I (Characteristics of sewage discharged into inland waters ) with List-
II (Allowable limit, mg/L) and select the correct answer using the codes given 
below the lists :
 List-I
a. BOD5

b. COD
c. Oil and Grease
d. Total Suspended Solids

 List-II
1. 250
2. 30
3. 20
4. 10
5. 5
6. 3

Codes :

 a b c d
(A) 2 5 4 2
(B) 4 1 6 4
(C) 3 1 4 2
(D) 2 1 6 3

Common Data For Q. 93 and 94
A water treatment plant treating 10 MLd to water requires 10 mg/L of filter 
Alum, Al (SO ) .18H O2 4 3 2 . The water has 6 mg/L of alkalinity as CaCO3.
(Al = 26.97, S = 32, O = 16, H = 1, Ca = 40 and C = 12).

Q. 93 Total alkalinity requirement (106 mg per day as CaCO3) matching filter Alum, 
shall be
(A) 180 (B) 120

(C) 90 (D) 60

Q. 94 Quantity of Quick Lime required ( 106 mg per year as CaO) shall be
(A) 2132 (B) 3000

(C) 4132 (D) 6132
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Common Data For Q. 95 and 96 :
A conventional Activated sludge Plant treating 1000 m /d3  of municipal waste 
water disposes of its anaerobically digested sludge on relatively impervious 
farmland. Use the following data :
1. Raw Sewage : SS = 225 mg/L (70% volatile)

   BOD = 190 mg/L

   (Excess activated sludge returned 

    to primary)

2. Primary Settling : SS - 50% removal

   BOD - 30 % removal

3. Excess Activated Sludge : 0.4 g VSS produced per g BOD 

   applied ( 80% volatile of total)

4. Anaerobic Digester : VSS reduced 50%

   Digested sludge concentration - 

   60% Sludge Specific Gravity - 1

5. Application on farmland : /m ha2 3 =-d

Q. 95 Total voltage suspended solids to be anaerobically digested (kg/d VSS) shall be
(A) 133 (B) 168

(C) 233 (D) 245

Q. 96 Area requirements (ha) for disposal of the sludge on farmland shall be
(A) 2.95 (B) 1.95

(C) 0.95 (D) 0.55

YEAR 2002 ONE MARK

Q. 97 In natural water, hardness is mainly caused by
(A) Ca++ and Mn++ (B) Ca++ and Fe++

(C) Na+ and K+ (D) Ca++ and Mg++

Q. 98 In disinfection, which of the following forms of chlorine is most effective in killing 
the pathogenic bacteria?
(A) Cl (B) OCl

(C) NH2Cl (D) HOCl

Q. 99 In a domestic wastewater sample, COD and BOD were measured. Generally 
which of the following statement is true for their relative magnitude?
(A) COD = BOD (B) COD > BOD

(C) COD < BOD (D) Nothing can be said

Q. 100 A Trickling filter is designed to remove
(A) Settleable Solids

(B) Colloidal Solids

(C) Dissolved Organic Matter

(D) None of the above
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YEAR 2002 TWO MARKS

Q. 101 The theoretical oxygen demand of a 0.001 mol/L glucose solution is
(A) 180 mg/L (B) 192 mg/L

(C) 90 mg/L (D) 96 mg/L

Q. 102 For a water treatment plant having a flow rate of /m hr432 3 , what is the required 
plan area of a Type-I settling tank to remove 90% of the particles having a 
settling velocity of . / seccm0 12 is
(A) m120 2 (B) m111 2

(C) m90 2 (D) m100 2

Q. 103 A wastewater sample has an initial BOD of 222 mg/L. The first order BOD decay 
coefficient is 0.4/day. The BOD consumed (in mg/L) in 5 days is
(A) 150 (B) 192

(C) 30 (D) 50

YEAR 2001 ONE MARK

Q. 104 Use of coagulants such as alum
(A) results in reduction of pH of the treated water

(B) results in increase in pH of the treated water

(C) results in no change in pH of the treated water

(D) may cause an increase or decrease of pH of the treated water

Q. 105 Aeration of water is done to remove
(A) Suspended impurities (B) Colour

(C) Dissolved Salts (D) Dissolved gases

Q. 106 The following chemical is used for coagulation
(A) Ammonium Chloride

(B) Aluminium Chloride

(C) Aluminium Sulphate

(D) Copper Sulphate

YEAR 2001 TWO MARKS

Q. 107 The Ca2+ concentration and Mg2+ concentration of a water sample are 160 mg/lit 
and 40 mg/lit as their ions respectively. The total hardness of the water sample 
in terms of CaCO3 in mg/lit is approximately equal to
(A) 120 (B) 200

(C) 267 (D) 567

Q. 108 A town has an existing horizontal flow sedimentation tank with an overflow 
rate of / /m day m17 3 2, and it is desirable to remove particles that have settling 
velocity of 0.1 mm/sec. Assuming the tank is an ideal sedimentation tank, the 
percentage of particles removal is approximately equal to
(A) 30% (B) 50%

(C) 70% (D) 90%
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Q. 109 If the BOD5,20 of waste is 150 mg/L and the reaction rate constant (to the base 
‘e’) at C20c  is 0.35/day, then the ultimate BOD is mg/L is
(A) 97.5 (B) 181.5

(C) 212.9 (D) 230.5

**********
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1 2 3 4 5 6 7 8 9 10

144 (C) 128.097 (D) (B) (A) (B) (B) (C) (B)

11 12 13 14 15 16 17 18 19 20

(C) (C) (D) (C) (A) (C) (B) (C) (A) (A)

21 22 23 24 25 26 27 28 29 30

(B) (A) (C) (C) (A) (A) (B) (D) (B) (*)

31 32 33 34 35 36 37 38 39 40

(B) (A) (C) (C) (D) (D) (B) (A) (C) (D)

41 42 43 44 45 46 47 48 49 50

(A) (D) (A) (D) (B) (D) (B) (D) (A) (B)

51 52 53 54 55 56 57 58 59 60

(A) (C) (C) (A) (D) (C) (D) (D) (B) (B)

61 62 63 64 65 66 67 68 69 70

(C) (A) (A) (B) (B) (C) (D) (A) (C) (C)

71 72 73 74 75 76 77 78 79 80

(C) (B) (A) (B) (C) (C) (D) (A) (B) (B)

81 82 83 84 85 86 87 88 89 90

(D) (B) (A) (D) (C) (C) (D) (C) (C) (D)

91 92 93 94 95 96 97 98 99 100

(C) (C) (C) (D) (*) (*) (D) (D) (B) (C)

101 102 103 104 105 106 107 108 109

(D) (B) (C) (A) (D) (C) (D) (B) (B)


