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There are 6 (Six) guestons: Answer all the questions. Pogrammabl clcultrs re ot allowsd. Do not
it on tis queston paper. The fgures in the right margin indicate full marks and corresponding CO and
PO.

their usual lues for any missing data/info.

1. (s) Why is longitudinal dispersion stronger than transverse dispersion? Justify it witha (CO1:P01:3)

() What is the difference between a mechanistic and empirical model? What are the (CO1:PO1:5)
benefits of environmental modelling?
(&) Which parameter is used to explain a lake's assimilative capacity? Briefly explain its (CO1:PO1:5)
significance in a lake.
(@) Use the cascade model to simulate the steady-state distribution of concentration inan (CO2:P02:12)
elongated tank, as shown below:
A,

“The tank has cross-sectional arca Ac = 20 m?, total length L =200 m, velocity V =200
mihr, first order reaction rate k = 2 hr. The inflow concentration is 2 mg/L. Use n =
1,2, and 4. Plotthe results.
2. () Whati solution? Explain the di i ions W(t) with respect  (CO1:POLS)

o time for a CSTR.

(b) A flow of 2 cms with a 54 BOD of 10 mg L is discharged from an activated-sludge (CO2:P02:7)
treatment plant to a stream with  flow of 5 cms and zero BOD. Stream characteristics
are kezo= 0.2 &', cross-sectional area = 25 m? , and T = 28°C.
(i) What is the concentration of BOD at the mixing point?
(ii) How far below the effluent will the stream BOD concentration fall to 5% of its
original value?

(€)  Explain with diagram the changes in the biota downstream from a sewage treatment (CO1:PO1:6)
plant effluent

(@ A waste source (Qu =10 cms, Ly =200 mg L, ow =2 mg ", Ty = 25°C) discharges (CO2:P02:7)
into a stream (Qr = 10 cms, L, =2 mg L", o= 10 mg L", and T, = 15°C). Downstream,
the velocity is 0.3 mps and the depth is 0.3 m. Calculate the profiles of both BOD and
oxygen downsiream, assuming tha th stream is located at 5500 1 devaron d
the BOD de tarate of 1 d and the locati
deficit.
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How are closed and open systems (show in a diagram) influenced by BOD (COI:POI3
decomposition?
Determine the profiles of BOD and dissolved oxygen for the following sea-level (CO2:P02:9)
stream:

0.=1ems 0 =1cms
T, =25"C T, =20°C
- L, =80mg L =10mglLt
Qi jocim | o =smit
L=SmgLt ==
o=TmgL
H (m) 3
U (mps) s
Lo
‘Explain significance of the (ollowu@ contaminants- (CO1:PO1:6)
Fluoride
Arsenic
iii.  Carbon

What are the different sources of groundwater pollution? Draw a schematic diagram (CO1:PO1:6)
showing the fate and transport of groundwater contaminants.
‘Explain the use and limitations of Bioscreen software. (CO3:POS:7)

What are the ivers, proceses, varable and luxs ofecosystem models? How can.(COLiPO1S)
groundwater (show

Explain the Lotka-Voltera equations for the ecosystem model. Write down the (CO2:PO2:8)
assumptions for the Lotka-Voltera equations.

Explain with diagram of state-space (vector field) representation of numbers of (CO2:PO2:5)
predators and prey for the Lotka-Volterra model. Use the given table and explain the

model by plotting the data in a normal graph paper.

Deer) | Predator i Tiger)

ansport on i b (CO1:POL:5)
(Show it with a diagram).

Write down the difference between dispersion and diffusion with respect to (COI:POL:S)
contaminants movement in ground water.

A column experiment is set up in the laboratory. Sand with a mean grain size of (CO2:P02:15)
approximate 0.5 mm is packed (porosity 0.3) into a cylindrical column, 2 m in length

and 20 cm in dia. 10 mg of Sulfur dye is injected into the column (pulse injection).

Given, Hydraulic gradient is 0.3 and hydraulic conductivity Im/hr.
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i What will be the concentration of Sulfur dye after an hour at a distance 1.1 m
down the column?

ii. When the tracer mass is centered (peak) 1.5 m down the column, what is the
concentration of tracer at this location?

If the inflow of pure water is replaced by inflow of a solution with Sulfur dye
emeemnnonoflﬂm]/LbegmmnglltvO(mnnnmusm]man),melﬂbeﬂw
jon of Sulfr dye at a distance 1.1 m down the column after an

‘What is RCM and CCSM? Describe the limitations of RCM and GCM.
Explain the different types i models. Di d types
of air quality models.
A In'gt power plant has a 250-m stack with inside radius 2 m. The exit velocity o
at 15 mls, at a temperature of 140°C (413 K). Ambient
mpmm is 25°C (298 K). and winds at stack height are estimated to be 5 pry
Estimate the effective height of thestack ifthe amosphere is stable with temperature
2°C/km. Using the gi ions F = grivy(1 - 12), ah =
G+ 0.01°C/m)
A point source with effective stack height of 50 m emits 80 g/s of NO on a clear
summer day with surface winds at 4 m/s. Winds at 50 m are § m/s. An inversion layer
starts at an
elevation of 250 m. Draw a schematic diagram for solving the problem.
O Estinae e o evel NO, conoenation s  istcs of 4 an downwind from

the sac}
(5 e b n o aer,etimt the concenaion ¢k downvin.
Appendix

Atmospheric stabllity Classifications
Day Solar Insolason Night Cloudiners”

Surtace Cloudy
Windspeed () Swong®  Moderae  Shght!  (=4/8)

A An B I

P b e E

b BC < D

c b b b

E b b b
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(CO1:POI1:4)
(CO1:PO1:4)

(CO2:P02:7)

(C02:P02:10)



