SSR Report
Institute of Engineering,
Purwanchal Campus

Dharan

Annex

Part I1: (Section B)

Volume 3: Curricular Aspects



Table of Contents

Annex C2_116_16A: Notice Regarding Orientation Program to New Admitted Students......4

Annex C2_116_16B:Internal Evaluation Marks of StUdentsS...........cccocevvereenenin e, 5
Annex C2_114_14D: Department notice for submitting internal marks ............c.cc.coovviinnnn. 6
Annex C2_116_16C: Student 1ab report ..........cceiveiiiie e 7
Annex C2_116_16D:Lab Report of Experiment Conducted by Student .............ccccovevvinennn. 40
Annex C2_117_17A: Decision Letter Regarding lateral Entry of Students. ...........c.ccccevenee. 50
Annex C2_117_17B: Letter from Campus Regarding Lateral Entry...........ccccocovvvvevveieiinnnnn, 51
Annex C2_117_17C: Application of Lateral Entry to Campus. .........cccccvevevveveiiienieie e, 52
Annex C2_117_17D: Letter from University office regarding lateral entry.............cccccoevenn. 53
Annex C2_117_17E: Guidelines for Lateral ENtry .........ccccooviiiiiiiiieene e 55
Annex C2_118_18A: Minuting of Students Societies for extra curricular activities................ 59
Annex C2_118_18B: Events Organized by Civil Engineering Students Society ................... 67
Annex C2_118_18C: Events Organized by Unified Students SOCIety...........ccccevvvrirrrienennn, 71
Annex C2_118_18D: Event organized by computer student SOCIEY ...........cccevvererervrernennen, 73
Annex C2_118_18E: Event organized by Electrical Engineering SOCIety ...........ccccevvrvvrrnennnn. 75
Annex C2_118_18F: Notices of Robotics Club, PC..........cooveiviieeee e 78

Annex C2_118 18G: Minuting of Student Societies for Training and

Orientations. .........ovueeieenniiianannnn. 79

Annex C2_118 18H: Notice and Banners Regarding Extra Curricular Activities................ 91
Annex C2_118_18H: Minutes of robotics Club...........cccoooiiiiiiii e, 95
Annex C2_120_20A: Committee formed to Reform Current Curriculum...........cccccevveenne. 100
Annex C2_120_20B: Letter from 1T Kharagpur about Mutual Cooperation ....................... 102
Annex C2_122_22A: Selection of Faculty Member as an EXpert ........ccccccooivniiiniiennnn 105
Annex C2_120_20C: Appointment Letter of Subject Committee ............ccocevvririvniiiennenn 106

Annex C2_118_18J: Other extra activities and program me organize by student group....... 109

Annex C2_125_25A:TU ruleS(Trhi @iN) ....ccooiiiiiiieieeeesese e 130



Annex C2_ 125 25B: TU Decentralized RUIE ..........ccooiieiiiiiiiice e 148

Annex C2_123_23A: Expo Programs by Students and Students Society............cccccervenenne. 179
Annex C2_116_16E: Call for Annual Work Plan of Department.............ccccocevvvevviiernennene. 187
Annex C2_121_21C: Msc. Programme Syllabus ...........ccooviiieiieiiiic e 188



Annex C2_116_16A: Notice Regarding Orientation Program to New
Admitted Students

e froafaarea -
Tribhuvan University
sfifaatrs snegas e
Institute of Engineering

i H galal Marga, Tegnkune
RARBION Ao GDa:;ran-B. Sunsari, Nepa!

F refaT hief @ - -25-
g Campus CNe . 977-25-520405
il E-mail: -oepcd@ioeedu.np

qaeTd T | e edr
PURWANCHAL CAMPUS —
L Il el | 0WRIGIRS

) : i m

yorey oA WA WE weraw W wred gy A9 AnTas faerdiEee
Sty FTdEH ARGUBT I 4T A FTEAT FrE aEg e,
FEITT o faardt avtar qufaerar Setaa tAfa, TR T wrAr St
gaf=riaer it SR e |

qare
foafa - 2oes #fgT 9 1T EAAX

Scanned with CamScanner



Annex C2_116_16B:Internal Evaluation Marks of Students

B.E. Civil Engg. 1/1I

Code Subject F.M.|P.m.| Date | Remarks
6 1 LSH 451 |Engineering Mathmatics Il 20 8 il
: ME 451 [Engineering Drawing Il Practical 60 24
EX 451 [Basic Electronics Engineering Th. 2C 8 o
g
- E‘( 451 |Basic Electromcs Engineering Pr. 25 10
_\/\/
5 I SH 452 |Engineering Physics Th 20 | 8
; N
LS I SH 452 |Engineering Physics Pr 20 8 bl
- - \M
; CE 451 |Applied Machanics 20 8 ¥
8 | EE 451 |Basic Electrical Engineering Th. 20 8
74
I 9 ! EE 451 |Basic Electrical Engineering Pr. 25 10




Annex C1_14_4D Department notice for submitting internal marks
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Annex C2_116_16D:Lab Report of Experiment Conducted by Student
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Elements of Soil Science
Department of Agriculture Engineering
Institute of Engineering, Purwanchal Campus, Dharan

TO CARRY OUT THE SAMPLING OF OIL N THE FIELD =

Background

Whenever a volume of soil is to be characterized, it is generally not possible to examine the whole and it
is therefore necessary to take samples. The samples collected should be as fully representative as
possible, and all precautions should be taken to ensure that, as far as possible, the samples do not
undergo any changes in the interval between sampling and examination Sampling is preferred for
adequately collecting the representative samples The appropriate soil mass is collected from the field at
the requisite depths. The plant materials should be collected in paper bags to reduce the decomposition
accelerate by moist environment prior to preparation for analysis sample

Procedure (Augering)

1. Remove surface plant and litter material from a minimum of 5 randomly selected auger sites.

2. At teach site auger to a known depth and put the auer contents in a clean plastic bucket so that all 5
auguring can be thoroughly mixed prior to sub sampling.

3. Label sampling bag.

4. Take a sub sample at about 500 gm (one cupful) in a plastic bag. Discard the remaining soil.

5. Repeat the above step for the next depth required for each auger hole.

Quality Control Measures

The samples should be representative and homogeneously mixed.

They shall be always collected in plastic bags.

The required information (like sampling point, depth etc) shall be coded on the sampling bag.
The sampling bags shall be properly closed.

The plant materials obtained during augerings shall be collected in a paper bag separately.

S T

Sketch of sampling site

Conclusion :

Signature of Teacher

Date:
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Engineering Practical Cheawistry
Department of Civil Enginecring
Institute of Engineering Purwanchal Campus Dhzran

Experiment No.: Date:
TO DETERMINE pH OF DIFFERENT WATER SAMPLES

Principle
pH value of water indicates the hydrogen ion concentration in water and concept of pH was put forward by
Sorenson (1909). pH is expressed as the logarithm of the reciprocal of the hydrogen ion concentration in moles/

litre at a given temperature. The pH scale extends from 0 (very acidic) to 14 (very alkaline) with 790n'espondmg
%o exact neutrality at 25°C. pH is used in the calculation of carbonate, bicarbonate and CO,, opandstab:hty

index etc. Wluletheaﬂmluntymm-ﬂymnsmemtalmstanoetoﬂ\epﬂohangeorbqffenﬁg%
pl!givsmehydmgmmacﬁvkxpﬂm&medainwﬁmllymelmmﬂ y.Cx

by&ogenelecuodelstheabsolmcsuﬁdirﬁememmtopr They range “'T‘
wunits to highly precise instruments. But glass electrode is less subjected to interferences ai
with a calomel reference electrode. This system is based on the fact that a change an electric
charge of 59.1 mV at 25°CFor most practical purposes, the pH of aquedus solutions can be taken as
mezative logarithm of hydrogen ion activity. pH values from 0 to 7 are'diminishingly acidic, 7 to 14
increasingly alkaline. Regarding to this method the pH of several ater supply, diﬁ'erent types of
solutions -and wastewater shall be measured st the room
measured by immersing the glass electrode. Most
Immature stages of aquatic organisms are generally
species will not be present with pH values below 6
aluminum, copper or iron into the water. :
This method is applicabic to drinking water, Surfac _“i.ine waters and domestic and industrial
wastes. Dils and greases, by coating electrodes, may cause response.

Measuremnen: of pH with the i ccomplishe by determining the potential developed by an
electrical cell. The cell consists ofa ectrode system immersed in a test solution. The electrode

system is pH sensitive and dcvekys Sn Mc‘d potenml linearly proportional to the pH of the solution
o which it is immersed. il ‘.7 o

Reagents &
Buffer Tablets: Buffer ta‘blets.r'_ pH 7 and pH 4 for calibration of the instrument, Potassium Chloride
Solution. Distilled Wate;j. Usg boiled and cooled distilled water for buffer solution preparation.
Iastruments ; ’ 4

pH meter with glass electrode, Thermometer:

in combination

mvewnhmﬁnepﬂmngcofStoQ
low pH value and some sensitive
waters can release heavy metals like

Procedures

zlibration and Assembling of the Glass Electrode

« Stabilize the pH meter before measuring pH of the solution for at least 10 minutes.

« Calibrate the pH meter with standard buffer solution of pH 7. Further verify the

calibration by recalibrating with buffer solution of pH 4 at laboratory temperature.
Calibration should be done every day. :
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Engineering Practical Chemistry
Depariment of Science aird Huinanities
fassineie of Engineering Purwanchal Cainpiis Dhvaran

Experiment No.: Date:
TO DETERMINE THE ALKALINITY OF DIFFERENT WATER SAMPLES BY
DOUBLE INDICATOR METHOD AND TO COMPARE THE RESULTS OBTAINED

“Theory:
Alkalinity is its acid neutralization capacity which is the sum of alil titratable bases. The alkalinity of a natural
sample of water may be due to the presence of
a) Soluble hydroxides only
b) Soluble carbonates only
c) Soluble bicarbonates only
d) A mixture of soluble hydroxides and carbonates 3
e) A mixture of soluble carbonates and bicarbonates
It is taken as an indication of the concentration of these constituenis. These measursments are used to interpretation

and control of water and wastewater treatment processes.

T he type and degree of alkalinity of 2 water sample is usually determined by titration with standard 0.05N sulfuric
acid solution to the successive bicarbomate and carbonic acid equivalence points using appropriate indicators.
Phenolphthalein is satisfactory to determine the alkalinity contributed by hydroxides and carbonates (pH 8.3) and
methyl orange to determine bicarbonate alkalinity (pH 4.5).

The reactions taking place up to the phenolphthalein end point are
OH +H" & H.O
CO3~ + H" « HCOs

That means the volume of the acid used w2 1o the phenolphthalein end point corresponds the comp lete neutralization
of hydroxide ions and only half neutralizasion of carbonate ions to bicarbonate ions. A fter that methyl orange wiil be
added to continue the titration up to the methy | arange end point. The reaction taking place in the second half is

HCO; + H' <« H.COs:

That means the volume of the acid used 2%er the phenolphthalein end point corresponds to the neutralization of all
HCO;s to H-COs

Let
x = volume of acid required up to phenolphthalein end point
¥ = volume of acid required from beginning 10 methy ! orange end point

Thus., x corresponds to the sum of total hydroxides and half of the carbonate whereas y corresponds to the total
alkalinity and represents the completion of 2il the mewsralization reactions. Hence the results can be summarized as

&onditions Hydroxide (OH") Carbonate (COs) Bicarbonate (HCOs)
=0 Nil Nt y
K=y y Ni Nil
= y/2 Nil 2x Nil
y/2 2x-y Av—x) Nil
x<y/2 Nil 2x y—2x
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Engineering Practical Chemistry
Department of Science and Huinanities
Institute of Engineering Purwancival Campus Dharan

This method is applicable to drinking water and surface waters. domestic and industrial wastes and is suitable for all
concentrations.

Chemicals Required

Sulfuric Acid Solution (0.05N), Standard Sodium Carbonate Solution (0.IN), Methyl Orange Indicator ,
Phenolphthalein Indicator Solution,

Apparatus Required
Conical Flask 250mL, Volumetric Pipette SOmL . Burette,

Procedures

Phenolphthalein Alkalinity

*  Pipette 50ml of sample into 250m! Erlenmeyer flask.
*  Add two drops of phenolphthalein indicator.

Titrate against standard sulfuric acid (0.05N) until pink color just disappears.
’

Total Alkalinity (Methyl Orange Alkalinity)
*  Add one drops of methyl orange indicator in the same flask.

Titrate against standard 0.05N sulfuric acid solution until color changes from orange to pink.

Observations
Normality of standard sulphuric acid =

Table: Titration of 50 mL water sample (......) with standard sulphuric acid

Obs. | Burette reading for Phenolpthelein end point (x) | Burette reading for Methyl Orange end point (y)
No. Initial Final Difference Concurrent Final Difference | Concurrent
ation:

- ..... y so the water sample contains
ity due to OH" ions

wolurme of acid equivalent to OH ions = =

of water sample with respect to OH" =
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Table: Titration of 50 mL water sample (......) with standard sulphuric acid

o DO s v o e SRRl gm/| as HCOy'
B et erearhe e seat RO SENPEN as CaCO;

LSRR et e e mg CaCO; per litre
TP ppm b S Clark

Engineering Practical Chemisiry
Department of Science and Humanvo:
1 Institute of Engineering Purwanchal Campus Dhares
b Since, Concentration in gm/litre = Normality x Eq. Wt.
| ek R R B £ = A S gm/l as OH"
R T e s e as CaCO;
e e T e b mg CaCO; per litre
St ah PP Clark
Alkalinity due to CO3~ ions
’ The volume of acid equivalent to CO5~ ions=............ Y T e ml
F Normality of Water sample with respect to COs~ = ....................
Since, Concentration in gm/litre = Normality x Eq. Wt
et i S T I B s ot o AR gm/l as CO;~
! S R s o as CaCO;
e T e ) mg CaCO; per litre
1 A irsices i Tt Ppm =il Sl ............. Clark
Alkalinity due to HCOy ions
The volume of acid equivalent to HCOy ions = ............ PR DT L ml
Normality of water sample with respect to HCOs™ = ...................
Since, Concentration in gm/litre = Normality x Eq. Wt.

Obs. | Burette reading for Phenolpthelein end point (x) | Burette reading for Methyl Orange end point (y)

No. Initial | Final | Difference | Concurrent Final Difference | Concurrent
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Annex C2_117_17A: Decision Letter Regarding lateral Entry of Students.
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Annex C2_117_17B: Letter from Campus Regarding Lateral Entry
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Annex C2_117_17C: Application of Lateral Entry to Campus.
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Annex C2_117_17D: Letter from University office regarding lateral
entry.
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| 2. Engineering Chemistry - 3 credic — T

3. Engineering Mathematics I -3 credit o

4. Engineering Mathematics 11 ~3 credit -—1 -

5. Engineering Physics - 4 credit i 58

6. Fundamen:ai of Thermodynamic and Heat Transfer - 3 credit —7
7. Basic Elecirical Engineering - 3 credit 3%
8. Engineering Drawing I - I credit — Ta

9. Workshop Technology — I credit. — T

? Total = 24 credit

T K. Verma

1. Applied Mechanics 3 credit

2. Engineering Chemistry - 3 credit '
3. Engineering Mathematics I -3 credit

4. Engineering Mathematics 11 -3 credit

5. Engineering Physics - 4 credit

6. Basic Electrical Engineering ~ 3 credit

7. Enginecring Drawing i — | credit

&8 Workshop Technology - [ credit

9. Basic Electronic Engineering - 3 credit

Rameshwar Mahato

M

T ___Total = 24 credit
i 41 St wtal Fvafearaaal van af (178 27 somoster) |
@l Syllabus O 7 qmgit ¢
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Annex C2_117_17E: Guidelines for Lateral Entry
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Annex C2_118_18A: Minuting of Students Societies for extra
curricular activities.
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Annex C2_118_18B: Events Organized by Civil Engineering
Students Society

’ %BUG

sURWAREREL COWTES

PAPER BRIDGE 1
S VPETITION 1~

g TOTAL STATION »

: COMPETITION 3;}
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\ AUTOCAD Q
% COMPETITION
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. IDEAS

s § WITH WORLD
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£E8S CLS810CPt edu Ny
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PURWANCHAL CAMPUS o FACEROON
FOR MORE INFO BMARAN, SUNSARY yoel v

9846747456
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Frashant Bhatara

W9%927

) Nubu Poude)
Peas920613
bs )
ﬁ i .N Subed, (9ECT326896)
k= h‘“" Khauwadansosssoss)

(IR2TINI0RY)
SIBGI0S5400)
94349124,
uliveisn)4z2,
(913333909

Th;kynu&xiavin‘n;mtoﬁz II‘MCMWM Cun
MMWhmm.

hhiﬁnmedhywmummzo&ngmpmimmmeﬁomwm.

SN | Category Participant Name Y
1| Presentation Competition | Rabin Dahal. Pratham
2 Model Competiion Prashant Bhattaras, Prajwal
Dhakal,Sudip Bista, Suman
Niraula, Subham Ghimure
3 | Panting and photography | Summar Kunwar 3

We hope for vour help and support if needed.

Sincerely yours,
a

Shisab Pant
President
CESS- Purwanchal Campus
Contact; 9846747456
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5) The precision

3) Bridge shall be a truss

1) First, second & third year
z)wmmmmmmm.
nmofmmmuugim.
4)Thcoo-udiweofﬂawpoimmwbefmd out using total station.

ion of data and time of completion of task will be evaluated.

Mm:ﬂowedwpuﬁcipminmecomwﬁﬁon.

6)Miaimm2mmwhhmfeeks.200pcnum.

1 First & second year students are allowed to participate in the competition.
2) Each team shall have maximum of 4 members.

type bridge.

4) Dimension of bridge shoul
5) Certain amount of newspaper will be probided along with fevicol
6) Other adhesive material will not be allowed.

7) Minimum 2 team with entry fee Rs.200 per team.

d not be more than 40cm X 10cm.

1) Al student of purwanchal campus are allowed to participate i the competition.
vation and section should be drawn with in given time.
3) All the required devices should be brought by the competitor BimseiOharsalt

and time of completion will be evaluated.

n
Wu?h - D.Auto-Cad Competition (magh 22)
les and regulation:
I“_;;#& Rule
Poude
bv 2) The plan, €l¢
YiceSecretary jvity in design
Creativity in deSiE \
Bkl Sibod;  (9na732096) e fee for each participants

5) Entry

‘*\Mu Khustrwadamrinas s655) :
The registration ort

15 Rs.100.

1 is available on following address

s.joe.edu.np)

{ cess (CESS-Nepal Purwanchal Campus Dharan)

oom or the member of organizing committee,

o-ordinator): 9869745922 &

(event manager): 9868266911

:;t:nv: Shahi(oro921%111) 1) website of cess (ces
hl'yw okhrelmnorsys 199, 2) ofﬁClﬂ‘ beQUk page ©
R mmensie, pl . office
“.ﬂw,. Ad\ukmu‘mﬂt_nw:m ) 3) cess © '| ation
"‘MM‘ Karki 19803491256 For more informat ogram ¢
:.‘“Wlh‘lk‘,yn“'_ﬁ'\ Prashant BhBﬂﬂﬁ““ (prog!
“tkehy (AR89, Kamal Pr. Bajgan

Q Wu.mcw '-'du.np
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ganized by computer student society
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Annex C2_118 18E: Event organized by Electrical Engineering
society
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Annex C2_118 18F: Notices of Robotics Club, PC
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Annex C2_118_18G: Minuting of Student Societies for Training and
Orientations
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Annex C2_118 18H: Notice and Banners Regarding Extra Curricular
Activities
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Annex C2_118_18H: Minutes of robotics club
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Annex C2_ 120 20A: Committee formed to Reform Current Curriculum
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Annex C2_120_20B: Letter from IIT Kharagpur about Mutual
Cooperation
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Annex C2_122_22A: Selection of Faculty Member as an Expert
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Annex C2_120_20C: Appointment Letter of Subject Committee
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LIVE EVENT

A Webinar on

“Agriculture engineering
research prospects and
career development”

Dr. Bhesh Raj Thapa

YOUTH SCIENTIST AND RESEARCHER
SCIENCE AND TECHNOLOGY YOUTH AWARD
(NAST, 2077)

@ Jestha 20 TIME
THURSDAY 3:00 PM
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YOUR ACTION FOR AWARENESS

ONE MONTH CHARITABLE CAMPAIGN WITH 25+ SKILLFUL TRAININGS
“GIVING BACK TO SOCIETY”

JOIN US LIVE! AT
|OE PURWANCHAL CAMPUS GROUP

Today 8 PM

Initiators Organiser Facilitators Impact Partner

™ GENESE
CLOUD ACADEMY
MEN’S ROOM RELOADED
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IN TECHNICAL COLLABORATION WITH APROTS

RIS (ShTIhRI) Gdi=ael RO

PRESENTS

ArcGIS Training

REGISTRATION FEE:
RS 100

(S 9867055400

FROM ASAR 15
VIA: s

CO ORDINATOR:
MANDEEP ADHIKAR]
SAMIR TIWARI
DIPESH CHAMLAGAIN

IRAINER,

Er SADHURAM LAMICHHANE

GIS and remote sensing expert
MD-Latitude Engineering Pvt.Ltd Pulchowk

Lecturer-UESC,Chakupat, Lalitpur
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“ :‘,,'l : ~ L P ﬁ‘
ER. MANOJ LAMICHHANE TULSI RAM POKHREL

Lecturer at Advanced College of BE in agricultural engineering
Engineering 073 batch, ERC
B.E From IOE, ERC
M.S.C in Water Resources Engineering

at I0E, Pulchowk (Running)
PRESENTED BY: SUPPORTED BY

FROM ASAR 25 iy
TIME: 7- 9 AM Q@’ “
VIA: m PURWA:Z:(:.SCAMPUS gafa:a T
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gaha RO PURWANCHAL CAMPUS
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FOTS Presents

EXAM MODEL TEST

FOR FRESHERS

\"‘{ER\MQ_D—Y‘NA“P”

Thermodynamics C Programming Applied Mechanics

FIRST AND SECOND WILL BE REWARDED

Thermodynamics C Programming Applied Mechanics
13- Bhadra 15- Bhadra 13 - Bhadra
(11 AM to 2PM) (11 AM to 2PM) (11 AM to 2PM)
For Details:
Vaskar Budha - 9826533427 Saugat Bhattarai - 9813951590
Aashish Sigdel - 9840993487 Bhaskar Niraula - 9846696544
Bijay Thapa - 9818667726 Prakash Dahal - 9808257958
Anoj Karki - 9823140082 Dinesh Katuwal - 9827355664

Supported By: Organized By:

Nepal Student Union Forum of Technical Students
PURWANCHAL CAMPUS PURWANCHAL CAMPUS
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Annex C2_125 25A:TU rules(Trbi ain)

www.lawcommission. gov.np

Prvae Freafaemea @3, 0¥
THETORTOT T gebreTe fafa

RO¥RIRIRR

Fegee
1. AR UA, J04us ROUSI9RI9%
R HET HYTA FHEAA WA T UA, 083 RO%3RIRS
Q. HEl AT TS GOy WA U, R0%Y 0EYILIR
3 YU HEEIHAUT AT HE A9 A HLA T U,

3055 @ 055019

R0¥R, TRl UA . 9%
P frrafaaea av==i sasn 7+ 99 01

QEATEAT, ... .. ... I SEiesiy famreET i g dad 3e SHeE 9w

T, RITh 9 e yare W, fafag geer semeae e wifte wwmta ¥
R "eerr T faer e, &ar, fasa, ufaty gur samamfas eer s ¥
ATAATTETS ATk U =Haeiives T GHd q19el a=ra Al $gaa 3095 e
a1 WUl e favafaareaaens adr gam gars T arssArg Juse,

o1 ¥ WERSTRES i X FeRA SeREET aTEEeRT UHRRe il a9
HHaS AT U FATUHG, |

af=aE - 9q
IRE

9. Hiare A\ T gRe () 99 e e fraee frataamea Tw, 0w
TER G |

() AT U q& YITFA g |

@ oy A waAq 0%y, WA WS 94, AAIE N qUAFT, GerEA1 7 srfueren arer fwfwuer o
= e TAETHTT FAT FET AITA BT WA T O, 2o%E greT FefwuEr
¥*

MU HAEHTIT TAT FET AT FHIAA HOTAT TH U, Y05 FRT 4T |
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gfearar: faaa a1 y=er St Hd AFETET 3 v, -

(eF)

(@)

(In

(1)

()

“Sqyataemea” a=Te aEe favafaares aesg 99 )
YT AT FHT & AHISTHE! AvataETery AT HEA T |

qifste 9fTag” G TR 99 THRNAHET TAF 0T TR Te |

FUAFTE qiYUE” AT TRT 93 FHISTHE FAFEE qRNT GEE
T |
“EAT ATHTT” ATl THRT 94, THITAHET AT AN T5FT T |

“HAT FETH" AT A9 U AHITAHE AT AT AR 99 |

AIHE" AT TH UA THIAAE GZHF FFHR T8 |
“HTERTT R AT OF U AHITAHE AAETT e SRR T |
“E AT AT HETH AT GERAE THE TR T |

“FTABTET TAS9T” AT AR raehl THE TEFT e |

“forarerr weArer favafaarermar R 9ee H aT @dEedTT BT
AT WIEATIF, WE-GNIF, FI-GTATIF 9T HETAEH WATIH AFH
TE T AT weEer Freafameme fafae @eer uftew qar ww iw
HeA T AR (TAHAT Rrere 9l Sifeus Atherg gHa 9hTS e |

‘T AT A9 O FEITaH S (A ar faan awse w0
‘AT FATFTE"  (ATTFeRF  HETTATd) Aol (A9 aaraa®]  AmigE
FATEE (A ARTa=TAd) TR T8 |

“HERE 9T R (FEedd 9TE Aefadred) e
favafaaragare Iv g 9T WS (FERE 9T "eiaarad)
FERA 9E, |

“Faramaivag " AT AT U At T e /eeT O9 0
“HITRTET” AT CHTFUSHITTH " AT T U el gwl T
dAifeFur a1 dieEuaHTTR TR TE |
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T=eE - R
fayafasroae TI9AT, &, &g T ATIHR

Prqaw favafoaea @ @ () @ 09w g wwr st wnfod
Prsgere Tavafaarera a9 U9 Y= @i GOl 9 FTAE EHY |

(3) favafaaraasr s AT FSHATSHT A |
faeataarea @miaa 92 ga () Freafaarem afafeg= sawiasraren
T AT T FAST T &8 |

() frvafaeremsr @9 #m Fradw A @ e g s

[a o ~

(3) Tavafoaerasr =t ave = d=er gw g 9, SUEET I,

Fatag T a1 9 fRiaEe STy T A |

o

(¥) fEeageTead AR ORe ATFl AHAE A" 99 W
fevafaaraa 3w aft @@ ArHare Tifead SR T 1w |

fayafaareraer ®m, Faea T afeR: fvataarasr #m, #de T afaar
FETT I FAE-

oo

(&) . F=d Ryrarrerr faepra Il A1RT ArfpuaHTTHeT fafawr fareror gRaror

T ATATAHR! AT T T T AT FEIH, Wb, A=

oo =

e ¥ fasTrTerr sgerean T 7 faiewsr Y@eg qur e T |

@)  AMTEFE PG (ATgE ASMGATAT) qIT GG YT FTIEE  (

T Y AelaaTades) a¢ diielel =9 [QUem endae T

farmrmd, gfererrdi a1 sERaTEATATE ATFTARISTHE AT 97 faT T
fafiree =afdraTs ATATS IR 9219 919 |

@ S g A (wEifase) T a9 wS@eta fay v e

gard TH q9T gl gFEd WI R Y (AEadrdd) s
faeataaraaer 9= T qfaur ¥ FEarT o 19 |
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Tl a1 Taeeft favataamerg ar qfees Jeme T arg Fad T |

weell ar faaelr witsies, Siferer a1 o= gwan 7 safehare anfdes @=dm

T T 9T 9TeTh FrARAGEH] AT T2 T |

rAAM, TF ¥ WERREE Yard T qaqedl T |

[ o o0

feryafaarera e 9= @dg T FAITERT FAFAD] FaLT T

=

e T |

fqeafaareaers amEegs a9 I aqre |

o o

fryafaareaasT amafad a1 FTHeE T |

qiReEE - 3

farafaareaes Treer T@ey, witteries ¥ fyafaaea oo

frafaareae®r G fvafaaraasr aes se awfaw gvg | fadess

o o N

dTHle s =g §|' [EEEIEEIE B IEC Eo| E_'.'\lﬂ |
(&) fayatasmeaa g,

@  EE qRE,

(M FHTIER gRuE,

(F)  HAL TR,

(3) . ALHTT FEAH,

=  AH,

@ e,

(W) ATier T, (ATFH TeTaare)
(V) ¥ d YTIed RFH, (FFg= Yred Hﬁqu?lltﬂQi
() AT FF T

@  u= fAwEE |
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AT YIEFTU AT FE TS FIAA A T T, 2085 FRT RTHTHD |
AT HFETHIT TAT FAT AT FIAT FINGA T UA, 088 FRT ATl |
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@)  gEEdd,
(M TEadd,
() eme, ¥ ATA,
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= I,
@ =M,
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(W)  FEIE M,
1) P (WEa9red) 9HE,
(@  TFFTH AT TRIIBNES |
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fereafazmea ga1 @G |
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@ =R -
(1) wfr, farem qor FEpl aeTe T
(s/)  afeE, 9 g e

() e, AhET AT amanT (e

T E) -qee
(@) AYF SURANTEEHIEATE UF AT -FTT
(&) AT HEITTH &qg@ -qa
(@)  GFEH s -gqe

(@) ATH FRH FAFE] aaHes -G8

(@) (IR yHEEEHdE e ST i

@  FvEe e 9 grearaee
T FATHE SHISH AeAET T AlaaeH
MaE®. HIgad FHTINAS  THd

THANE TaE  agraEr  fAaiad
TET qreT TR -5

™

@) FrEs favataemaa wems  duew

gfarafa TeerT -qT

™ o .
(dR) YTl Yleclh RTFIH Y] ';lilﬂiﬁa

ThaTrl -q3

W, 9 @I FHIAd
geerdl AT gHEaR &
ey e FRMT T 99

™

FET AU FAA FYGT T A, 3083 T AT |
FE AU FEAA  FET T TH, 2083 T 47 |

™
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feryataameae TardT J9THT FTARA
qUF! B T5 |
Alger T (A i?aﬁ HaT AT )

FFTEE  (HEfaETa) THEE &

HAAE q3 AT

qEIq 9T R  (FFegT i

HEaITed) & FE (HeTaarea)

THEE® HeAdTe g5 0

T WTEATI  WEHT A Uk
ST

eng g fagw oar  gfafesa
Afhew LA T& ST

o

favataarey @a= faardt g

FaTafdeEE AgEre g5 A0

TAFREE AAAE Tk oA T

faeafaaraa HAET qERET A
TRt Frrlg TeF =T

JAMIT, 2R T T=IeIareE
HeETE g5 AT
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-g5

(3) faffera qar 989 eEsE 9EF GHT A e g®dl HAan

FAFTE gieaget famifeerar seafqare g7 |

(%) AT qar fAaifed qeerEss gTEtg O q9E g |

N

T AAMIG I FH T&H AT A

TREAT @ qITET TIET e 4 |

bl

I TRl & A TEHT HTAH

QUTHN T&F: (1) AATHN ToF AHTTAT TGHN §F Tah TS, |

T ATALAE TLHT AAH] [0 a5 ATeArg= Fiebae |
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() AATH TEHP  AAAAT TATH AATA T | AR
FAATCATTHT TATHT TEPFT AATAT FALETS TS, |

(3) AATFT FHIO HEE H@TH TAME Fqed qeedes uedd SuHf

NN [N

SEFHEFN ATNT TUITF F@T Tl A |

T MR F TP AAGHT T3F NG 9 G AU TEHHT
FATE T W HETHE UF [dere HIE IUedd WOAT TURE Fer
g\ = F'\ |

(6) FATHT TZheb A= AT AT AR (AR T THIAT g3, |

JTH! FTH, Hae I ARIPR: A9 F1H, Fdeq T d4fdsr 8 aHiaq

(@)  fEvataaraaars ArEeE T |
@)  faeatamreaenr it g 1=

o

@ Fqvafaaera deaA e g fTEE a1 qafaeieedg davad e

ol

=) [vataaraas At geie T HEHE @idd T |
(¥  FavafaamaaET EET AT @Ed T |
@ FaeafaEer ' FaHee aiia T |

(@) . AEIIFAT ATER a9 WAl T AT T3 T o
()  SIEUHITSTH o FHES T |

TSR - ¥

it qiREg

yrfsre gRwgeR Wem: () faeafamremer wiise fHemeEr wqmr e e

JETH EHe® AUH U3l UisAd IRUS g -

(F) IR -
@)  faremes -3qreE
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(®) AT GEATTH] ETI"IS(C\ -qae
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() UhE FHI qUT AT LIS

FEIAT Teh, Teh ATl FiaATfae

g ™ faoa tafaesr

HALTEEHLAATE T9T AT -qT
(@  wfys " (fEE AeTEETer)

F HOAEETIIT)  THEEE

HAATE 5 oA a7
(W) T I W (G O

TRTaaTd)®  FTH Y (HeTaara™)

THEEEHAE 3 ST -
(W)  UTSAFRH (g FEET  FEF
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(@) AT FEdH FAFN edsE -9E
(@) AU YTedTde  "edl gfag e

ST -
(@) ufafsd fagees AEE g3 ST -qT=
€ fra=e, afenr fraewr s,

[ELEIEEIED] -qE
@ (IR yHEEE "eEre 99 S0 -qEE
() farafqaregsr v Riawes

HeeTE F9T ST -H3H
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(3) TUEHET (§) B @IS (F) FHIAHERT IGIE® deF qF AN
JEEER] HAAT FAF TRUTH] TARITHT ITEAATA g5 AUHT AR
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HTH TH A |
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(@ AT g Al MR T |
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AT ATHET T a1 fAeer fae |

() qifeaifs® o ®THEE T |
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(})  ATHIHR SHEw HHHE Thadl qT
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TESAT =T
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IIEAATTHT (AR T T8 TGN AT TG |
FTAHE qREGHT FIH, FAeT T AUFR FRAE AGEH FH, FAT T
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@

FYTHT HUTIER HTIT=IT T TS|
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frovafaaraasr T #wT, aoe, wig  faewo, om@r ader
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ATRT T T8 T |
frsafaaraas! = aa Il goarad, G0 ¥ @ed 9 |
favafaararaerr =i v wivwesr @fde quar O e B T
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Annex C2_123 _23A: Expo Programs by Students and Students Society
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Annex C2_123_23B: Campus of unified student society 1
Organizing Event

DELTA

IOE Purwanchal Campus Dharan
O E LT /A “Not just an event it’s festival”

Date: 2078/03/14

DELTA 2.0 has extended its team to carry out the events of DELTA 2.0
efficiently. With the support of our seven different students’ societies, we have
selected the members. The list of name and respective position of our new
members are as listed below:

CO-ORDINATOR
SUDIP BISTA
9819037821

VICE-COORDINATOR

SUDIP BHAI SUBEDI 1. SOMES Representative: Manu Aryal

9860934654 Event Volunteers: Lalit Narayan Thakur, Suneel Budhathoki, Ravindra Sharma,
CORRESPONDENCE
Hemanta Neupane
MANISHA KARKI
9846001216 2. NAESS Representative: Lokendra Thapa

BUSINESS COORDINATOR
SAMRAT XENOM MAHATRA

Event Volunteers: Jayant Das, Babita Bohara, Sima Kumari Shah, Dol PD Sharma

9860103243 3. CESS Representative: Samridhi Jha
BUSINESS VICE-COORDINATOR Event Volunteers: Prajwal Bhandari, Ashutosh Adhikari, Ayush Kayastha,
SAROJ BANIYA Raunak Bhujel
9811354949
FINANCE COORDINATOR 4. EXCESS Representative: Kiran Biswakarma
DILLI RAM ACHARYA Event Volunteers: Yudip Paudel, Bipin Mahato, Basanta Shrestha, Sudip Parajuli
9843468316
FINANCE VICE- COORDINATOR 5. SOAS Representative: Ritik Chaudhary
MADAN PRASAD BANJARA Event Volunteers: Ashesh Regmi, Amit Poudel, Neha Siwakoti
9815710406
TECHNICAL COORDINATOR 6. ELESS Representative: Himal Gautam
SHEKHAR BHATTARAI Event Volunteers: Arjun pandit, Siddhant Mandal, Mamata Acharya
9862036674
TECHNICAL VICE COORDINATOR 7. ACES Representative: Aashish Karn
PRASANGA DAHAL Event Volunteers: Dinesh Marasini, Aadarsh Jha, Jenny Dev, Chaabilal Acharya
9862316136
PR & MARKETING COORDINATOR Extended Committee:
MABISHA DAHAL
9819031566 Content Writers: Grishma Dhakal, Ishudi Dahal, Stuti Acharya
PR & MARKETING VICE- COORDINATOR Graphic Designers: Kapil Dev Budhathoki, Sweta Jha, Aakash Parajuli
LUNA WOSTI Video Editors: Hemanta Neupane, Lekhraj Singh, Nikesh Das
9842469180
EXHIBITION COORDINATOR {Cg%
ROSHAN ADHIKARI
9849244377 N
EXHIBITION VICE COORDINATOR Sudip Bista
MURARI PRASAD BHANDARI Coordinator
9861000775 (DELTA 2.0)

Email: delata@iopc.edu.np
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Annex C2_116_16E: Call for Annual Work Plan of Department
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Annex C2_121 21C: Msc. Programme syllabus

TRIBHUVAN UNIVERSITY
INSTITUTE OF ENGINEERING

COURSE OUTLINES

OF
M. Sc.IN LAND AND WATER ENGINEERING

FEBRUARY, 2018
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6.2. Elective Courses
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1.

INTRODUCTION

The Master of Science (M.Sc.) program in Land and Water Engineering is offered by Department
of Agricultural Engineering at Purwanchal Campus, Dharan of Institute of Engineering, Tribhuvan
University. The title of the program is Master of Science (M.Sc.) in Land and Water Engineering.

OBIJECTIVES OF THE PROGRAM
To train engineers in technical and analytical skills of land and water engineering with latest
methods of survey, planning, analysis, design and management of land and water related
resources and structures. The graduates of this program will be able to:
a. Carry out higher studies;
b. Promote as professional engineers in planning, design and management in the areas
of Land and Water Engineering.

ADMISSION REQUIRMENTS
3.1 Program Entry Requirements:In order to be eligible for admission for Master of Science in

Land and Water Engineering, a candidate must have:

a. A Bachelors' Degree from a Four Year Agricultural Engineering Program orin Civil
Engineering from Tribhuvan University or from any other recognized university as
well as degree equivalent to any of the aforementioned branches of engineering.

b. Secure at least a minimum score as prescribed by the Faculty Board in the admission
test conducted by the Institute of Engineering.

3.2 Entrance Examination: The nature of entrance test will be decided by the Entrance

Examination Board of the Institute of Engineering, Tribhuvan University.

3.3 Selection:Candidates fulfilling the Program Entry requirements will be selected for
admission on the basis of merit based on Entrance Test.
3.4 Categories of Students:Three categories of students are envisaged in this course and they

are:

a. Regular fee paying students
b. Full Fee paying students

c. Sponsored students

3.5 Duration of Study: The normal durationof the course for the fulfillment of the degree is two
academic years. The maximum period within which a student is allowed to complete the
course is four years. Each student must take a minimum of 60 credits. Students may take
more than 60 credits but the excess credit will not be counted for.
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4. COURSE STRUCTURE AND OVERVIEW

4.1

4.2

4.3

Contents: The courses offered in the program are classified into two groups, namely, core
courses and electives. Core courses are the ones which are fundamental in nature and
which each student of the program must learn. These courses provide essential knowledge
or pre requisite for taking up higher level courses in the area of Land and
WaterEngineering. Elective courses allow the students to specifically train them in a
particular direction, for example, in the direction of higher studies and research, or in the
direction ofplanning, design and management related to land and water resources.

In addition to the courses, each student has to undertake a project thesis of 16 credits. The
project essentially provides research training to the students. The students will work on
specific topic under the guidance of supervisor. The students are encouraged to think
independently, to do systematic review work, to develop computer software or to carry out
laboratory experiments and present the outcome of the work in the form of a dissertation
(thesis).

Credit system: The course curriculum is organized in the overall frame work of credit
system. The prominent features of the credit system are the process of continuous
assessment of student’s performance, and flexibility allow a student to progress at an
optimum pace suited to his ability and convenience. Each course has certain number of
credits which describes its weightage. The number of credits depends upon the contact
hours for the course and its work load. A course, in general, is designed for a 3 hours
lecture contact and 1 hour tutorial (or assignment discussion) contact per week. This is
denoted by a level (3-1-0) indicating ‘0’ contact hour for laboratory. The courses having
laboratory contacts will have levels like, 1-0-3 indicating 1 hour lecture contact, O hour
tutorial contact and 3 hours laboratory contact. Generally, a 3-1-0 Level Course is assigned
a credit of 4.

Course Codes:Each course offered by the institute is defined by the institute and identified
by two letters, EG, Followed by three number digit and two letters. The first digit denotes
the program and the year in which the course is normally taken. The first digit 8 and 9
indicates the first and second year respectively of Master level course. The second digit
from O to 4 is used for courses offered in the first semester and 5 to 9 for the second
semester. The third digit is used to identify the particular course. The last two letters
denote the department, which offer the course.

Example: EG 802 CE Denotes the course ‘Advance Structural Analysis’ which is offered in
the first year first semester of M.Sc. Program by Department of Civil Engineering.
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The Courses offered and Marks distribution (M. Sc. in Land and Water Engineering)

Year:| Part |
Teaching Schedule Examination Scheme
Final
5 Course Code Course title Credit nent Duration | Marks Total/i| Remarks
N. Marks
Hours
1 System Analysis for Land and 4 (3-1-0) 40 3 60 100
Water Resources
2 Advanced Hydrology 4 (3-1-0) 40 3 60 100
3 Geo-Hydro Informatics for Land | 4 (2-0-2) 40 3 60 100
and water Resources
4 Elective | 4 (3-1-0) 40 3 60 100
16 160 240 400
Year:| Part Il
Teaching Schedule Examination Scheme
Final
e e Code Course title Credit nent o ration | Marks Total/i| Remarks
N. Marks
Hours
1, Planning, Design and 4 (3-1-0) 40 3 60 100
Management of Land and
Water Resources
2 Land and Water Engineering 4 (0-0-4) 100 100
Lab
3 On-Farm Irrigation and 4 (3-1-0) 40 3 60 100
Drainage
4 Elective Il 4 40 3 60 100
16 220 180 400
Year: Il Part |
Teaching Schedule Examination Scheme
Final
2 Course Code Course title Credit nent Duration | Marks Jotal | Remacks
N. Marks
Hours
1 Elective Ill 4(3-1-0) 40 3 60 100
2 Elective IV 4 (4-0-0) 40 3 60 100
3 Project Work and Seminar 4 100 100
12 180 120 300
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Year: |l Part Il
Teaching Schedule Examination Scheme
Final
o Course Code Course title Credit neat Duration | Marks dealf fRemark=
N. Marks
Hours
1 Thesis Work 16 100 100
16 100 100
ELECTIVE COURSES
Teaching Schedule Examination Scheme
Final
S- | course Code Course title Credit nent M huration | Marks dotal) Rematks
N. Marks
Hours
Elective |
1 River Engineering 4(3-1-0) 40 3 60 100
2 Computational Hydraulics 4(3-1-0) 40 3 60 100
3 Integrated Watershed | 4 (3-1-0) 40 3 60 100
Management
4 Land Development Machinery | 4 (3-1-0) 40 3 60 100
Elective Il
1 Climate Change for Land & | 4(3-1-0) 40 3 60 100
Water Resources
2 Environmental Impact | 4 (3-1-0) 40 3 60 100
Assessment
3 Land, Water, Environment and | 4 (4-0-0) 40 3 60 100
Food Nexus
4 Computer Programming for | 4 (2-0-2) 40 3 60 100
Land and Water Engineering
Elective IlI
1 Non-Point Source Pollution & | 4(3-1-0) 40 3 60 100
Management
2 Disaster Management 4(3-1-0) 40 3 60 100
3 Design of Dams 4 (3-1-0) 40 3 60 100
4 Sectoral Water Demand and | 4(3-1-0) 40 3 60 100
Distribution
Elective IV
1 Economics of Land and Water | 4 (4-0-0) 40 3 60 100
Resources
2 Socio-political Dimensions of | 4 (4-0-0) 40 3 60 100
Land and Water Management
3 Science of Happiness and Well- | 4 (4-0-0) 40 3 60 100
being
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4.4

4.5

Instructional Methods: Every course is co-ordinated by a faculty member of the
Department which is offering the course in a given semester. This faculty member is called
the Course Coordinator and has the full responsibility for conducting the course,
coordinating the work of other members of the faculty involved in that course, holding the
test and assignments, and awarding marks. For any difficulty the student is encouraged to
approach the course coordinator for advice and clarification. Apart from the lectures,
though which the course is delivered, a certain number of assignments will be given in each
course. Each assignment or a tutorial sheet consists of a number of problems that covers a
particular section of the course. The problems are set in such a fashion that the students
understand thoroughly the subject matters presented in the section after solving them.
Generally, 4 to 8 assignments are given in each course. Tutorial contact hour, allotted in a
course, are utilized for assignment discussion and augmentation of lectures. Practical
classes in the form of laboratory works or computations are used to verify the concepts and
to develop necessary technical and analytical skill. The program, in general emphasizes on
process of self learning.

Registration: Every student must register and seriously attempt to complete all the courses
including project work in two years. In the first two semesters a total of 8 courses will be
offered with 4 courses in each semester. Out of 4 courses in a semester, 3 courses in the
first and 3 courses in the second semester will be from the list of core courses; the rest will
be floated from the list of elective courses. While Core Courses to be offered in each
semester are fixed, the elective courses that will be offered in a semester may vary and
depend upon the convenience of teaching, and other administrative factors.

Students should follow following requirements:

(a) A student will normally be allowed to register for a minimum of 12 credits and
maximum 24 credits per semester.
(b

A student shall successfully complete, as a minimum requirement, the Course
Work of 12 Credits including at least 2 core courses in | semester to be eligible
to register for Il semester.

(c) A student shall successfully complete, as a minimum requirement, the Course
Work of 12 Credits including at least 2 core courses in |l semester to be eligible
to register for Il semester.

A student may register for Research Project Work (Thesis) in Ill semester only
after successful completion of 24 credits with at least 4 core courses in the

(d

preceding semesters.

If a student registers for Research Project Work (Thesis) in Ill semester, he/she

may register for a maximum of 12 credits of Course Work but not more than 2

Core Courses.

(f) If a student registers for Research Project Work (Thesis) in IV semester, he/she
may register for a maximum of 8 credits of Course Work.

(e
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5. EVALUATION
5.1 Evaluation System: The evaluation system is based on the continuous assessment by the
course teacher and the final examination. The students have to pass individually in the
assessment as well as the final examination. The minimum pass marks for the assessment
and final examination is 50%.
The percentage is calculated from the following criterion:

Y Credit X Mark Obtained

Total Percentage =

Y Credit

Depending upon the total percentage of the marks obtained, the following division shall be
awarded:

Percentage Division

80 and above Distinction
65-<80% |
50 - < 65% I
>=50% Pass

5.2 Qualifying Criteria: To qualify for the degree of Master of Science in Land and Water
Engineering, a student must satisfactorily complete a program of course work of 60 credits
including an independent Research Project work (Thesis) of 16 Credits.

6. COURSE OUTLINE
6.1 CORE COURSES

Core 1: System Analysis for Land and Water Resources (3-1-0)

Credit: 4 Hours Year/Semester: I/I

Nature of water resources systems: Systems analysis - the jargon used, methods of systems analysis;
Linear programming models: Concept of simplex tableau, its working principles, two phases of simplex
method, revised simplex method, duality, decomposition principle, post optimality analysis,
Transportation problem; Non-linear programming of simple cases; Dynamic programming: Multi stage
decision process, computational procedure in dynamic programming, basic concepts of probability,
stochastic linear and dynamic programming, application of systems analysis to land and water resources
systems in particular.

Core 2: Advanced Hydrology (3-1-0
Credit: 4 Hours Year/Semester: I/I

Surface Water Hydrology: Precipitation: Mechanisms, types, spatial and temporal variation, design
storm; Infiltration: Process, measurement, modeling (Horton, Green-Ampt, SCS); Evaporation and
Evapotranspiration: Process, measurement and estimation; Stream Flow and Gauging:Hortonian and
saturation overland flow mechanisms, factors affecting base flow, Stream gauging and generation of
flow data, Analysis of discrete and continuous hydrologic data; Hydrograph analysis: Drainage basin
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characteristics, UH theory, IUH and GIUH; Flood Routing: Reservoir routing, channel routing,
Muskingum-Cunge method, diffusion wave routing; Hydrologic Design: Uncertainty concepts, first order
reliability method (FORM), risk based design of water resources projects; basics of stochastic modelling
of hydrologic processes.

Ground Water Hydrology: Fundamentals of Groundwater: Groundwater problems, effective porosity,
storage coefficient, specific yield, fillable porosity and safe yield, primary and secondary porosity,
homogeneity and isotropy, Darcy’s law and its validity, recharge estimation, aquifer hydraulics.
Environmental Impacts on Groundwater: Temporal variation of groundwater levels, groundwater-
surface water interaction, evapotranspirative fluctuations, meteorological fluctuations, impacts of
urbanization, earthquakes and external loads on groundwater, land subsidence. Aquifer Tests and
Parameter Estimation: Need of aquifer tests, type and design of aquifer tests, test procedures, merits
and demerits of pumping test, steady and transient methods for determining aquifer parameters from
pumping test data, recovery test, analysis of step-drawdown test data, slug tests. Groundwater Quality
and Contamination: Definitions, water-quality parameters and characteristics, monitoring of
groundwater quality, water-quality criteria and standards, collection of groundwater samples, vadose
zone monitoring, groundwater contamination, sources and causes of groundwater contamination,
attenuation of groundwater contamination, groundwater restoration, case history, capture zone
analysis. Groundwater Modeling: Definitions and terms, model types, brief history of groundwater
modeling, application of models in hydrogeology, data requirements for numerical modeling, modeling
protocol, development of finite-difference and finite-element groundwater models, introduction to
inverse modeling, overview of salient groundwater flow and transport software packages, salient case
studies.

Core 3: Geo-Hydro-Informatics for Land and Water Resources (2-0-2)

Credit: 4 Hours Year/Semester: I/I

Electromagnetic spectrum; Energy interactions; Platforms and remote sensing sensors: Photographic
camera, scanners, earth resources satellites, active and passive microwave sensors; Digital image
processing: Image rectification, image enhancement, image classification and accuracy, Image
interpretation. Introduction to GIS; Map Projections and Coordinate Systems; GIS Data Formats: Vector
and raster data, TIN; GIS Data Input: digitizing, remote sensing, field data and GPS; Spatial Analysis:
Vector and raster analysis, measurement, query, statistical surfaces (DEM); Accuracy and Errors; GIS
Output: Map functions in GIS, map design and elements; GPS Fundamentals: GPS system, accuracy and
sources of error in GPS. Case Studies: RS and GIS application in land and water resources systems.
Laboratory Works: Digital database creation: point, line and polygon features; Data processing:
dissolving and merging, clipping, intersection, union, buffering techniques; Spatial and attribute query;
Spatial analysis and modeling; Digital terrain modeling; Application of GPS in field survey.

Introduction to hydro-informatics: Data-driven modeling for water systems, Model
classification, Models overview, Modeling accuracy, Introduction to machine learning and
artificial intelligence; Hydro-informatics in water management: Information and
communication technologies applied in hydro-informatics, Acquisition and processing of input
data, Simulation models, Processing of model’s output data; Rainfall-Runoff models: HEC-HMS;
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AWBM; SWAT; Modeling of water flow in open channels and floodplains: HEC-RAS; Ground
water flow modeling: Processing MODFLOW; Pipe system flow modeling: Pipe Flow

Core 4: Planning, Design and Management of Land and Water Structures (3-1-0)
Credit: 4 Hours Year / Semester: I/Il

Land and Water Use Planning: Need, importance and identification of land and water resources; Land
use policy of Nepal; Types and management of land use; Land use zones and their characteristics; Land
suitability; Land use mapping and its applications; Process of planning; Levels of planning. Design of
Structures: Types of structures, principles and factors for their design; Soil and Water Conservation
Structures:Bunds, Grassed waterways, Terraces, Check Dams, Retaining walls, Gully control structures;
Drainage Structures: Small bridges, causeways, culverts and side drains; Irrigation Structures:Weirs,
drops and outlets; Water Harvesting Structures:Small earthen dams, sand dams and farm ponds.
Management of Land and water Resources: Causes and types of land degradation,Reclamation and
management of saline, sodic, waterlogged and salt affected soils, Economics and social aspects of land
reclamation, Storm water management,Groundwater mining and sustainable groundwater
management, ‘safe yield’ versus ‘sustainable yield’, Methods of artificial recharge, Sources of recharge
water, Hydraulics and monitoring of artificial recharge, Conjunctive use of surface water and ground
water; Injection wells and spreading basins; Techniques for groundwater management.

Core 5: Land and Water EngineeringlLab (0-0-4)

Credit: 4 Hours Year/Semester: I/l

Measurement of irrigation water, Determination of soil infiltration characteristics, Study of advance and
recession flow in different surface irrigation systems, Performance evaluation of sprinkler and drip
systems, Study of different types of filters used in micro irrigation systems, Evaluation of control systems
used for fertigation, Assessment of major and minor losses in pipeline irrigation distribution network,
Determination of hydraulic conductivity, Determination of various soil and water quality parameters in
saline/sodic/saline-sodic soils, Development of soil moisture characteristics curves.

Measurement of rainfall, evapo-transpiration, infiltration and stream flow; measurement of flow in open
and pressure conduits, measurement of major and minor friction head losses, in situ determination of
soil moisture, watershed delineation and characterization. Groundwater investigation by Resistivity
Meter and EM Meter, monitoring of groundwater level and quality, preparation of groundwater contour
maps and their analysis, determination of hydraulic parameters of confined, and unconfined aquifer
systems by pumping test, analysis of step- drawdown test data.
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Core 6: On-farm Irrigation and Drainage (3-1-0)
Credit: 4 Hours Year/Semester: I/l

Irrigation Systems and Water Management in Nepal: Annual utilizable water resources of Nepal, annual
water demand for irrigation and other purposes, water balance, significance of irrigation in Nepal,
classification of irrigation systems, irrigation potential and expansion, prevalent water allocation and
distribution practices, irrigation management organizations, overview of water management in Nepal,
national water policy, concept of sustainable development and its criteria, sustainable water use; Canal
Irrigation Management: Layout of irrigation systems, need for canal irrigation management, causes of
poor performance of irrigation systems, strategies for improving canal irrigation management, modern
concepts of irrigation management, irrigation efficiencies, canal outlets and their suitability, criteria for
analyzing the behavior of outlets, canal regulation, performance evaluation of irrigation systems; Farm
Water Delivery System and Control: Design of field channels and underground pipelines, water
regulating and diversion structures; Irrigation Requirements and Scheduling: Evapotranspiration, direct
measurement and estimation of evapotranspiration, effective rainfall, irrigation scheduling, scheduling
strategies, crop production functions; Waterlogging, Salinisation and Lining of Distribution System:
Effects and causes of waterlogging, salinisation process and damage, average root zone salinity, use of
marginal and poor quality water, salt balance calculations, remedial measures, conjunctive use of
surface water and groundwater, canal losses, lining of irrigation channels, types of lining, design of lined
canal, economics of canal lining; Farm Irrigation System Design: Types of farm irrigation systems,
application methods and design, performance evaluation of farm irrigation system; Micro Irrigation
Systems: Micro irrigation systems versus surface irrigation systems, types of sprinklers, principles of
sprinkler operation, uniformity coefficient, economic design of a sprinkler system, system design
efficiency, trickle irrigation systems, control head, trickle system components, water distribution in the
soil profile, trickle system design, fertigation, irrigation automation; Drainage of Irrigated Land:
Drainage problems, sources of excess water, drainage systems, drainage requirements, planning and
design of drainage systems, design of pipe drainage systems, well drainage, mole drainage, cost
evaluation of drainage projects.

6.2 Elective Courses

Elective I: River Engineering (3-1-0)

Credit: 4 Hours Year/Semester: I/1

River characteristics; use of rivers for navigation, hydropower, water supply and irrigation; river
hydraulics - water waves, flow classification, regime of flow, type of flow; formulating hydraulic studies -
date requirement, calibration of hydraulic analysis models, multidimensional flow analysis, limitations of
one-dimensional analysis, two-dimensional conditions, available computer programs and their
applications, theory of routing models for unsteady flow, diffusion of wave and kinematic wave
approximations, Muskingum-Cunge models, water surface profiles for mobile boundaries; river
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morphology - planform, longitudinal profile, river bends, bifurcation and confluences, quality of water;
river survey - water levels, bed levels, discharge, stage discharge relationships, sediments and water
quality, introduction to scale models in rivers.

Elective I: Computational Hydraulics (3-1-0)

Credit: 4 Hours Year/Semester: I/I

Ordinary and partial differential equations; finite difference schemes - implicit and explicit types;
accuracy, convergence and stability; method of characteristics; finite element method - variational and
weighted residual formulations; applications to steady and unsteady flows; pollutant dispersion; flood
wave propagation; applications with computer programming.

Elective I: Integrated Watershed Management (3-1-0)

Credit: 4 Hours Year/Semester: I/I

Introduction to integrated approach for the management of watersheds; preparation of land drainage
schemes; types and design of surface drainage as well as subsurface drainage; controlling of soil erosion
and soil salinity; types and design of water conservation and water harvesting structures for different
types of catchments; estimation of design storm and design flood for spillways and other outlet
structures; flood routing through channels and reservoirs; flood control through single purpose and
multipurpose reservoir operation; types and design of flood forecasting and protection systems; flood
damage case studies.

Elective I: Land Development Machinery (3-1-0)

Credit: 4 Hours Year/Semester: I/I

Introduction: Role of machineries in land development, Classification of land development machineries,
Basic soil manipulations; Soil wheel interaction: Mechanics of traction devices, Rolling resistance and
tractive effort, Drawbar pull and rim pull, Traction devices and traction aids; Tractor: History and
development, types and functions, Power estimation, Efficiency and reliability of tractor, Human factors
in tractor design; Bulldozers: Crower mounted verses wheel mounted bulldozer, Efficiency of bulldozer;
Scrapers: Types and size of scrapers, Operating efficiency of scraper, Performance of wheel type
scraper; Excavating equipment: Power shovel- general information and basic components, Working
principle and size of shovel, Performance of shovel, Drag line- general information and basic
components, Types of draglines, Effect of depth of cut and angle of swing on output; Leveling
Equipment: Basic components, Features of land leveler, Leaser land leveler; Effects of land
development machineries on agricultural land; Economics of land development machineries
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Elective II: Climate Change for Land & Water Resources (3-1-0)

Credit: 4 Hours Year/Semester: I/l

Basic concept: Climate and weather, climatic classification, drivers of climate change, overview of
changing climate, analysis of climate change and climate forecasting; Hydrologic system: Overview,
global and national water budget, rainfall and temperature variability, climate change effects on land
and water resources (Runoff, ET, Soil Moisture, GW, Sediment), climate change effects on droughts and
floods; Climate forecast: GCM and RCM, future climate scenarios, assessment of future land and water
resources (Runoff, ET, Soil Moisture, GW, Sediment), vulnerability, application of hydrologic models in
present and future resources assessment, probabilistic methods of results interpretation of future water
resources; Application of CC forecast: Climate change adaptation capacity & methods, Sensitivity of the
changing climate on resources, application of cc forecast on water resources management (reservoirs,
runoff, ground water); Land use, climate change and sustainability; Environmental Change,
Climate and Water Supply, Sanitation Health; Climate Change Economics and Policy.

Elective II: Environmental Impact Assessment (3-1-0)

Credit: 4 Hours Year/Semester: I/l

Technical and procedural aspects of Environmental Impact assessment, Guidelines and legal aspects of
environmental protection, General Framework for characterising environmental dislocation disruption
due to pollution, Theory and application of mathematical models:- Mathematical modeling for water
quality systems, Stream and Estuarine models for pollution control, Socioeconomic aspects, Measures of
effectiveness of pollution control activities, Inter-sector pollutant transfers, total impact assessment.

Elective II: Land, Water, Environment and Food Nexus (4-0-0)

Credit: 4 Hours Year/Semester: I/l

Introduction: Status of Land and Water in Nepal, Land fragmentation trends in Nepal, Food Security in
Nepal; Land for Food Security: Agriculture Land and food production, Land Size, quality and Food
Security, Land change over time, Community farming; Water for Food Security: Water and Food
Productivity relation, Water availability, quality and food security, Efficient irrigation techniques;
Instability and Conflict: Concept of land and water security, Land and water use conflict & instability,
Trans-boundary dynamics; Climate Change: Climate change impacts on land and water, Adaption and
Measures, Land — Water — Food roles on climate change mitigation; Economics and Business: Pricing
Land &Water, Privatization, externalities, investment, public-private partnership; Governance: Treaties
and Policies on Land and Water, National plan, policy and strategy for food security, Land and Water use
regulation and incentives.
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Elective Il: Computer Programming for Land and Water Engineering (2-0-2)
Credit: 4 Hours Year/Semester: I/l

Review of Programming Language (FORTRAN): Character set (Data Type, Operators, Library function,
Input/output statements), Control structure (If, If-Then, Nested if, Loop), Array, Modular Programming;
Numerical solution of nonlinear equations: Bisection method, Newton Raphson method, Secant
method; Numerical solution for curve fitting: Interpolation, Newton Interpolation, Lagrange
Interpolation, Cubic Spline, Least square fitting; Numerical solution for Differentiation and Integration:
Differentiation, Integration, Newton cote’s, Gaussian; Numerical Solution for differential equation:
Ordinary differential equation (Taylor series, RK-4), Partial differential equation (Laplace, Poisson);
Introduction to Optimization: Maximal flow model, Shortest route problem.

Elective lll: Non-Point Source Pollution & Management (3-1-0)

Credit: 4 Hours Year/Semester: 11/l

Basic concept of water pollution, Standards of drinking water, Water quality standards pertaining to
drinking, Irrigation and aquatic life; Water quality analysis methods and instruments used; Concept and
behaviour of point and nonpoint source pollution, Sources of NPS pollution, Pathways and assessment
of NPS pollution, Pathways and assessment of NPS pollutants, linkage between water pollution and
hydrology, Health hazards caused by NPS pollutants, Application of hydrologic models in NPS pollution
assessment on watershed scale, Quantification and control of NPS pollution from agricultural
watersheds, Watershed scale NPS pollution models, Safe limits of agrochemicals use, Optimum
management strategy, Some idea on biological (organic, bacterial (Fecal-Caliform) NPS pollution
assessment and management.

Elective IlI: Disaster Management (3-1-0)
Credit: 4 Hours Year/Semester: II/Ill

Disaster preparedness: Program planning, decision making, information management, program
supervision, monitoring and control, personnel, and leadership, motivation, group dynamics, managing
work groups, structure and organizations, criteria for addressing a program; Disaster mitigation
measures: Physical characteristics, geographic distribution, impact, response, and mitigation of natural
hazards such as earthquakes, tsunamis, volcanoes, tropical cyclones, floods, drought, desertification,
and deforestation, Risk analysis, Management for handling emergency supplies and services for housing,
agriculture, lifelines, droughts and famines; establishment of surveillance systems after a disaster,
Disaster-response planning: roles and responsibilities, initial emergency operations, emergency
operations support and management, recovery and rehabilitation; Risk factors for communicable
diseases after disasters, Post-disaster potential for communicable disease epidemics, surveillance of
communicable and selected non-communicable diseases, Control of communicable diseases after
disasters.
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Elective llI: Design of Dams (3-1-0)
Credit: 4 Hours Year/Semester: II/Ill

Type of dams and their characteristics, Selection and evaluation of dam sites, Investigation of dam
foundation, Basics of soil mechanics (settlement, seepage and aspects of stress in relation to dams and
dam foundation), Basics of concrete property and dam concrete challenges, Typical cross section and
forces acting on gravity dam, Design consideration and fixing of section of dam, Design of filter and slope
protection of embankment dams, Criteria and principles of dam stability analysis, Modes of failure and
structural stability analysis, Types of joints, Temperature control in concrete dams and foundation
treatment; Spillway design flood and hydraulics of overflow spillways, Spillway crest profile and Energy
dissipation facilities.

Elective llI: Sectoral Water Demand and Distribution (3-1-0)

Credit: 4 Hours Year/Semester: II/Ill

Introduction to water distribution system to different sectors: Domestic, Industrial, Agricultural; Present
status of water distribution system in Nepal and Abroad; Types of distribution system: Pipe network,
canal network system, lift irrigation; Sources of water distribution system: surface storage reservoirs and
run-of-the-river (weirs/ barrages) diversion schemes, surface ponds, open wells, dug wells, tube wells,
infiltration galleries, collector wells; Flow mass curve analysis for design of reservoir capacity; Water-
demand-supply analysis through population forecasting; Drinking and irrigation water quality standards;
Assessment of drinking and irrigation water demands; Components of domestic water supply system;
Hydraulics of domestic pipe network design: Single network, looped network; Minimization of losses in
domestic water supply system; Pumping systems and storage structures; Design of pressurized
distribution system with associated controls and storage structures for drinking and irrigation water
supplies; Introduction to pipe network design software EPANET; Automation techniques for drinking
water distribution systems using SCADA. Principles of Canal system design. Overview of major and minor
conveyance and distribution systems for irrigation water (canals, control structures, cross drainage
works, distributaries, water courses and field channel for gravity irrigation); lift irrigation system; Canal
hydraulics (computer simulation) models, canal scheduling; Computer models of canal operation.

Elective IV: Economics of Land and Water Resources (4-0-0)

Credit: 4 Hours Year/Semester: 11/l

Introduction: Nature and Scope of Economics, Economic Elements and Structures, Micro Vs. Macro
Economics, Introduction to Environmental Economics, Basic Concept of Supply and Demand and Price
Mechanism, Economic efficiency; Micro Economic Theory: Introduction, Profit Maximization and Cost
Minimization, Theory of Consumer Behavior- Utility, Choice, Demand, Duality, Theory of Market
Structures (Competitive and Non-Competitive Markets); Macro Economic Theory: International
Economics- Capital Flows, Exchange Rates, Business Cycle Theory, Growth Theories- Solow model, New
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Growth Theory, Infinite Horizons and Overlapping Generation Models; Water Resources Economics:
Valuation Techniques- Water Trade and Value Theory, Market Failures, Non-Market Valuation Methods,
Economic Rents, Optimal Allocation- Marginal Net Benefit Functions, Opportunity Costs, Economic
Efficiency, Water Transfers, Water Pricing- Water Charges, Objectives of Rate Setting, Decision Support
System for Water Pricing, Taxation, Polluters Pays Principle, Economic Theory of Pricing; Managerial
Resource Economics: Review of Free Market Economic System, Market Failures, Economics of Common
Property Resource Management, Economics of Renewable and Non-Renewable Water Management;
Case Studies/Analysis: Case Studies and Analysis of Relevant Cases in Classes

Elective IV: Socio-political Dimensions of Land and Water Management (4-0-0)

Credit: 4 Hours Year/Semester: II/Ill

Society-Natural Resources Interaction: Social Forestry, Irrigation, Biodiversity Conservation, Indigenous
Ecological Knowledge, Collaborative Natural Resources Management; Conflict Management in Land and
Water Resources: Introduction to Conflict (Sources of Conflict, Stages of Conflict Manifestation, Actors
involved in Conflict, Conflict Theories- Human Needs Theory, The Nested Theory of Conflict, Identity
Theory, Conflict Transformation Theory, Conflicts in Natural Resources Sectors (Dispute at the Source,
Conflicts from Allocation of Resources to Multiple Uses, Compensation for Damage, Conflicts Emerging
from Entitlement and Use Rights, Transboundary Conflicts, Conflict Emerging from Choices of
Technology, Transfer of Water and Conflict to Broader Social and Political Conflict); Conflict Analysis
Tools (Stages of Conflict, Conflict Mapping, Conflict Tree, ABV Trainable, Other Tools, Building Strategies
to Address Conflict, Techniques in Dispute Resolution, Skills in Conflict Resolution, Working with
Options, Criteria and Standards); Legal and Political Dimensions of Land and Water Resources:
Introduction to Water Law (Genesis of Water Law, Eastern Water Law- Riparianism, Western Water Law-
Prior Appropriation and Restriction of Riparian Rights, Customary Laws, Contemporary Developments in
Water Laws, Changing Perspectives), Problems and Prospects of Nepalese Water Resources (Potential of
Nepal Water Resources, Existing Uses of Nepalese Water Resources, Tranboundary Issues, Relations
with Other Countries and Regional Cooperation, Issues of Downstream Benefits), National Water
Resources Policy (Review of Existing Policies, Framework of National Water Resources Strategy,
Elements of National Water Resources Strategy and their Relevance), Problems and Prospects of
Nepalese Land Resources (National Land use Policy and Plan, Land Reform Policy, Land Issues in Nepal,
Land Policy Issues in Nepalese Context, Land Cover Changes and its Eco-environmental Responses,
Sustainable Management of Land Resources in Nepal); Concept of Gender and Gender Mainstreaming:
Concept of Gender and Sex, Empowerment Concept and Approach, Gender Mainstreaming- What and
How?, Gender Relationship (Intra-household relationship- bargaining power, access/ control), Sex Role
Stereotyping, Influence of Social Institutions (Caste, Culture and Religion) in Gender Stereotyping, Global
Trends of Gender and Natural Resources, Gender Bias in Technology, Technology Shaping the
Society/Gender Relation, Gender Issues in Agricultural Land and Water Use, Gender Issues in Domestic
Land and Water Use, Gender Issues in Industrial Land and Water Use, Cooperation and Conflict; Class
Works Simulation: Case Study Orientation on Gender(Role Play), Case Study and Analysis on Conflict,
Case Study and Analysis on Political and Trans-boundary Issues of Land and Water.
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Elective 1V: Science of Happiness and Well-Being (4-0-0,
Credit: 4 Hours Year/Semester: II/Ill

Defining happiness and understanding its mechanisms: Happiness and the mind, Happiness and the
brain; key ingredients: Cultural and environmental factors, Personality and attitudinal factors, Genetic
factor, Attitudes of happiness; Happiness within: key components and how they work, Gratitude,
forgiveness, empathy and compassion, Mindfulness; Happiness without: Emotional intelligence and
stability, Building relationships and developing altruism, field testing happiness with people; Happiness
at work: Happiness and workplace success, Developing positive workplace strategies for work-life
balance, Applying the lessons to every day work life.
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