| Ref No. ~Ex/CE/T/316C/2019
.  BACHELOR OF CIVIL ENGINEERING 3RD YEAR EXAMINATION, 2019

(1¥-Semester)
- SUBIECT: Ground water Hydrology and Conservation

Full Marks 100

Fing: Three hours

Use a separate Answer-Script for each part _ .

Questions Part I (60 marks) ’ . Marks

[ Answer all the questions, Answer should be brief and to the point. Use pencil for
any sketch. Assume any relevant data if not provided. Abbreviations have their

usual meaning, - o

Q1. a) | Definie: 'Well”i‘ehabil'itat'idn, We'lllul.(.)ss, .interference of well, open well, drawdown inthe | 2x5=10
well

b) | With a neat labeled sketch deduce and detérmine_ the dtéy;;dowri at a 305mm diameter 543 +-2'

abstraction well, the time of occurrence of equal drawdown in the different observation 3+2=5
wells vary directly as the squares of the distances of the observation wells from the .
abstraction well. Explain how the wel] Screen opening size is selected,

Q2.a) | Define: Point sowrce of G pol'luti-on, LNAPL, retardation factor, hydrodynamic
control, SAR : o 2x5=10

b) | Write two methods for pollutants transport through ground water. Name three methods
by which you can represent the chemical characteristics of ground water graphically,
Write short note on reactive barrier as in-sify remediation method of ground water =10
contamination. ' '

2+3+5

Q3.a) | As per UNEP classify different countries of the world based on the water availability 4.543

and also write the respective values. Relate the concept of rain water harvesting with

. . . . . +3.5=11
the water conservation, Explain how you will decide whether the harvested rainwater
|| can be used for direct daily use or for ground water recharging,
4

b) | Explain other four strategiées or policies that can be adopted irrespective of rainwater harvesting
for conservation of waer. ‘ :




i
i

Ref. No.: Ex/CE/T/316C/2015

B.E. CIViL ENGINEER]NGTHIRD YEAR FIRST SEMESTER EXAMINATION, 2019

GROUND WATER HYDROLOGY AND WATER. C@NSERVATIGN ‘
Time: Three Hours ‘ “Full Marks 100

(Part I: 50 Marks

Use a separate Answer-Script for each part
. . Part Il (40 Marks)

Question
No.

(Assume reasonable values of data, if nof supplied) Marks

1

- What fraction of this is atiributable to the expansibility of water? Deduce the

b)

b)

‘What is Barometric Efficiency and Tidal Efficiency? Establish thelr

Wy does iand subsidence oecur due to withdrawsi of ground watsr? -~ “

An artesian aquer 22m th!Ck has a porosn;y of 20 % and zts elastic modulus 10
of compression is 10° N/m®. Estimate Storage Co-efficient of the aguifer, -

formula you use.

Define ‘Specific yield', Specific retention and deduce the refationship among 10
porosity and these two parameters. Also show their relationship with
grainsize graphically indicating the formula for “range of size”

OR

relationship B

An aquifer has an average thickness of 60m and an aerial extent of TODHa _ - 1

Estimate the available ground water storage if

i) the aguifer is confined and GWT fluctuatien is 15m.

i) the aguifer is confined and piezoemetric head is lowered by 50m,
which drains half the thickness of the aquifer. -

Assume a storage coeffi cient of 2x1 0* and specific yield of 16%.

- (@) Rainfall at the rate of 10mm/hour falls on a 1.5km wicfe strip of land lying 12

between two parallel canals with 3m difference in their water surface
levels. It is underiain by 2 horizontal impermeable stratum at 10m depth
below the water surface of the lower canal. Assuming a permeability of
12miday with vertical boundaries and all the rainfaill infiltrates into the

soil, compute the discharge per m length of both the canals Draw a neat
sketch for illustration -8

{b) lHustrate the phenomenon of sea waler infrusion in an agquifer of fresh
water with a neat sketch.
CR T
(a ) Two parallel rivers A and B are separated by a landmass of 2km W|dth
The following data are given: :
Rivar A has water level 35m above a hunzontal tmpemcus bad.
Difference between water surface levels of river A and river B is 20m.
- The permeabitity. of the soil above:herizontal impenvious bed is 15miday.
Find the discharge from river A to river B per m. léngth of the rivers.
Draw a neat sketch for illustration..
(b) Deduce the expression for unconfined flow with recharge.
(c) What are the possible sources of saline water in a fresh water aguifer

& 0

- PartIl: 40 Marks)
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BACHELOR OF CIVIL ENGINEERING 3RD YEAR EXAMINATION, 2019

(1%-Semester)

SUBJECT: Ground water Hydrology and Conservation

Txme Three hours

Full Marks 100

Use a separate Answer-Script for each part

f

Questions

Part 1 (60 marks) rTVIarks

Ql.a)

b)

Q2.a)

b)

Q3.a)

b)

Answer all the questio

any sketch. Assume any relevant data if not provided. Abbreviations have their

usual meaning,

Define: Well rehabilitation, well loss, interference of well, open well, drawdown inthe | 2x5=10

well

With a neat labeled sketch deduce and determine the drawdown at a 305mm diameter 54342
well installed in an unconfined aquifer located at §1m fror-a barrier boundary after
pumping at a rate of 18,9 Ips leading to an unsteady state of drawdown in and around =10

abstraction well, the time of occurrence of equal drawdown in the different observation 3+2=5
wells vary directly as the squares of the distances of the observation wells from the

abstraction well, Explai

Define: Point source of GW pollution, LNAPL, - retardation factor, hydrodynamic

control, SAR 2x5=10
Write two methods for pollutants transport through ground water. Name three methods 24345
by which you can represent the chemical characteristics of ground water graphically,

Write short note on reactive barrier as in-situ remediation method of ground water =10

contamination.

As per UNEP classify different countries of the world based on the water availability 4543

and also write the respective values. Relate the concept of rain water harvesting with

.| can be used for direct daily use or for ground water recharging.

Explain other four strateg
for conservation of water.

ns. Answer should be brief and fo the point. Use pencil for

n how the well screen opening size is selected.

Explain how you will decide whether the harvested rainwater

ies or policies that can be adopted irrespective of rainwater harvesting
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B.E. CiviL ENGINEER!NGTHIRD YEAR FIRST SEMESTER EXAMINATION, 2019

GROUND WATER HYDROLOGY AND WATER CONSERVATION
Time: Three Hours “Full Marks 100
) (Part |: 60 Marks
R Part II: 40 Marks)
Use a separate Answer-Script for each part
. Part It (40 Marks)

Question (Assume reasonable values of data, if not supplied) Marks
No.
17 | a) Anartesian aqwfer 22m thick, has a porosity of 20 % and its elastic modulus 10
of compression is 10° N/m?. Estimate Storage Co-efficient of the aquifer.
What fraction of this is atiributable to the expansibility of water? Deduce the
formula you use.

b) Define ‘Specific yield', Specific.retention and deduce the relationship among 10
porosity and these two parameters. Also show their relationship with
grainsize graphically indicating the formula for “range of size”

OR

What is Barometric Efficiency and Tidal Efficiency? Establish their
rélationship 6
b) An aquifer has an average thickness of 60m and an aerial extent of 100Ha.
Estimate the available ground water storage if
i} the aguifer is confined and GWT fluctuation is 15m.
if) the aquifer is confined and piezemetric head is lowered by 50m,
: ) which drains half the thickness of the aquier.
: ' Assume a storage coefficient of 2x10°* and specific yield of 16%.

N—
[y
-~

10

o Wiy does fand subsiderice occur due to withdrawai of ground water? &

2 (a): Rainfall atthe rate of 10mm/hour falls on a 1.5km wide strip of land lying 12
between two parallel canals with 3m difference in their water surface
levels. It is underlain by a horizontal impermeable stratum at 10rm depth
below the water surface of the lower canal. Assuming a permeability of
12m/iday with vertical boundaries and all the rainfall infilirates into the
soif, compute the discharge per m length of both the canals. Draw a neat
sketch for iilustration 8

(b) llustrate the phenomenon of sea water intrusion in an aquifer of fresh
water with & neat sketch.
. CR 7
(a) Two parallel rivers A and B are separated by a landmass of 2km width.
The following data are given:
River A has water level 35m above a horizontal i |mperv10us biad.
Difference. between water surface levels of river A and river Bis 20m. .
“The permeability. of the soil above:herizontal imperviots-bed is 15miday.
Find the discharge from river A to river B per m. length of the nve*rs
Draw a neat sketch for illustration..
(b) Deduce the expression for unconfined flow with recharge.
(c) What are the possible sources of safine water in a fresh water aguifer

[s3e]




