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'/ Candidates are required to give their answers in their own words as far as practicable./ Attempt All questions.
,/ The figure:s in the margin indicate Full Marks./ Assume suitable data if necessary.

1. Briefly describe physiographic regions and farming systems of Nepal.
2' Describe Mountain Zone Classification with neat sketch. Why this classification is

required?

3' Why farmer's participation is necessary for planning and implementation of HIS?
4' Estimate long term mean monthly and, 80Yo reliable flows for catchment A which hasonly 3 years mean flow data. A hydrological similar catc6ment B has been identified

nearby which has long term flow data. Same 3 years mean flows; long term mean flows
and long term mean flows and long term standard deviations for catchment B have been
worked out.
Catchments with availabl" data Jan Feb Mar Apr Mav Jun ul Aug Sep Oct Nov DecA 3 year mean flows, ml/s 5.5 4.9 4.3 4.C 4.4 7.5 2.8 21.7 18.4 tr.6 8.4 6.6

B
3 year mean flows, m3/s 6.5 5.4 4.9 4.7 5.2 9.1 5.7 25.1 20.2 14.3 10.2 7.8Long term mean flows, m3/s 6.1 5.1 4.5 4.2 4.7 Q' 4.1 23.4 19.1 13.0 9.2 7.1Long term standard deviation 1.2 1. l4 t.t7 1.15 1.18 1.J .8 2.1 1.6 1.5 1.5 1.25

14+41

[7+1]

t4l

[10]

t8l

5.

6.

7.

Design a steel rack for a bottom intake of IIIS. Flc.w rate upstream of the rack:450 lps;flow rate downstream of the rack : 250 lps; rack opening : t+ mm; bar diameter :
28 mm; plugging coefficient:0.16 and C6 : O.SZ.

Design a cascade to drop the canal bed by 2.5 m. The canal is carrying a discharge of242lps, having bed width 90 cm. The existing ground slope at the drop is 1:1.5 (V:H).
Also draw the designed structure.

Design a gravel trlq for HIS having a discharge of 500 lps and maximum sediment
concentration of 1-4 kglm3. The gravel should be trapped at a rate of 1.2 kg/m3. Assumebulk density of gravel equal to 1950 kg/m3. The gravel trap should u" 

"r.Iun.a 
t#r;20 days. Assume the depth of gravel trap equal to im.

Estimate sediment c^oncentration in ppm during monsoon in the absence of local data for acatchment of 10000 ha. Assume density of sediment equal to 2 gm/cc and the rivertransports about 600/o of the annual sediment load in 4 month of the monsoon. Theaverage discharge of the river in monsoon is 1g.5 m3/s.

Briefly describe suitable cross drainage structures used in IIIS with neat sketches.
Point out the advantages and disad'antages of sprinkler irrigation.
A 16 mm drip line can discharge2.O,2.6,3.0,3.3 and 3.6 lit/hr for 1.0, 1.5,2.0,2.5 and.3'0 atmospheres respectively. The soil type-used for dlipping is clay which has un averageintake rate of 3 mm/hr. Select the suitable discharging aiipp* for given soil an6 computenunrber of hours of inigation per day if lateral rpu'.i,[ oia.ip linJis 125 cmand dripperspacing is 75 cm' Extractable water from clay can be iake,l as 12 cm per m depth of soil.The crop is cauliflor.l,er ha'ing water requirernent equar to 6 mm/day and ,"";ilr";:;i;equal to 60 cm.

Discuss about the suitability and design considerations of gabion structures in remotehiils.

t4l

t8l

t8l

lsl

L4l
8.

9.

10.

11.

12. [8]
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'/ Candidates are required to give their answ,ers in their own words as. far as practicable.{ Auempt All questions.
,/ The figures in the morgin indicate Full Marks.
/ Assume suitable data if necessary.

1. Flow measuremen! mad9,9n-16il'lanuary on a river strearn was 930 lps, drained from a catchment cf 42 sq. km.
Estirnate the mean monthly flow and 8070 reliable flow from this catciiment, if predicted 80% April florv is 37a/o af
April mean monthly flow. MIF non-dimensional regional hydrographs for mean monthly and gd% reliable flow of
the region are given below: tgl

Flow,m3lsU\4onth Jan Feb i'far Apr Mav Jun Jul Aug sep Oct Nov Dec
Mean monthly 2.42 1.82 1.36 1,00 0.91 tl.21 73.94 10.00 6.s2 4.55 J.JJ
80% reliable 2.38 1.77 1.35 1.00 1.08 2.23 6.15 13.85 10.77 6.54 4.42 3.27

2. Deierrnine half monthly values from 80o,'o reliable monthly rainfall (nm) fcr i2 months.

3. Dcsign a settling basiu for a HiS having poor intake site. Design Cischarge:600 lps; size of silt to be lrapped:0.5
rnm- l'ake Q/As "= 0.019 and critical botiom velocity : 0,25 m/s. Assume icour velccity for flushing : 1.9 rn,'s. i8]

4. Compute irrigation inten'al a1d irrigation hours per Cay for a i6 rnm drip line 3.6 lit/hr dripper (rvorki:ig pressure of
3'0 atm.), if lateral spacing of Crip line is 950 rnm a:rd dripper spacing is 750 mm. The scil'type is cia5, ifrl.f, has an
qver4ge intake rate of 3 nmlir. Extractable water from ciay can be taken as 12 cm per m Aeptn of scit. The crop is
cauliflower having water requiiement equal to 4.2 mm/d,ay and rootirig depth equal to 60 Cm. Also determine the
required pressure at the head of the lateral, if lengih of lateral is 65 m and f :0.04 for the drip line. tgl

5. Design a cascade drop to lcwerthe vrater level in the canal by 2.25 m. The canal is carrying a discharge of 32-5 ips,
having bed rvidth 65 cm. The existing giouni siope at the drop is 1 :1.2 (ri:H) ' 

i-A:

6. Design a steel rack for a bctiom rack intake of HIS. Floiv rate upstream of the rack:50C lps; florv rate doqm.stearn
cf the rack : 200 lps; rack cpening: i5 r:r;n; bar diameter: 30 mm; plugging coefiicient: 0.02. Take Ca : C.5. i6l

7. V,4lat can go wrong wiih super passages? Also provide the solutions t6]

8' \\&at are the points, u'nich should be kepl in mhd rvhiie designing canal cross section in hilly areas? t6]

t6l

9. \\4ry escape structures are required in hiily canals? \tr&at types
clear sketches the automation used by farmers.

i0. 'i/rite short notes on eny fbur of the follorving:
a) Characteristics of HIS
b) Sediment confrol structures for hilly canals
c) Difference between WECS.and MIP methods
d) Advantages and suitability of sprinkler in"igation in hills
c) Seepage problems in hilly canals and their soiutions
f) Advantages of gabion construction in hiltrs

>,t * {<

of escapes are being used by fanners? Iilusffate by
tBl

Jan Feb Mar dnrt LYr May Jun Jul Aug Sep Oct Nov Dec
13 19 22 35 66 1sB 326 264 142 56 17 '!.4

[axa]
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/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.

'/ The figures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

l. Flow measurement made on 26m February on a river sfieam was 172lps, drained from a catchment of 14 sq. km.
Estimate fte mean monthly flow and 80% reliable flow from this watershed, if predicted 80% April flow is 35% of
April mean monthly flow. MIP nondimensional regional hydrographs for mean monthly and 80% reliabte flow of
the region are given below: Il0l

Flow,m'/s\lvlonth Jan Feb Mar Apr May Jun Jul Aue Sep Oct Nov Dec
Mean monthly 2.42 t.82 1.36 1.00 0.91 2.73 n.2l t3.94 10.00 6.52 4.55 3.33
80% reliable 2.38 t.77 1.35 1.00 1.08 2.23 6.15 13.85 10.77 6.54 4.42 3.27

2. Determine half monthly values from monthly evapo-ffanspiration (rnrn/day) for l2months.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1.2t2 2.213 3.391 4.665 s.302 5.418 5.387 4.925 4.200 2.940 1.819 r.t9l

3. Design a settling basin for a HIS having medium intake site. Design discharge = 550 lps; size of silt to be frapped =
0.5 mm. Take Q/A, = 0.019 and critical bottom velocity = 0.24 m/s. Assume scour velocity for flushing = 1.8 m/s. t8l

4. Define the rate of a sprinkler application for a crop having root depth 1.25 m and ET.*n equal to 4.75 mm/day. The
sprinklen are decided to be operated 16 hours. Assume trat the extractable water from th-e given soil condition is 0.25
fraction. Fl

5. Design a cascade drop to lowerthe water level in the canal by2.5 m. The canal is carrying a discharge of 350 lps,
having bed width 65 cm. The existing gound slope at the drop is 1.5:1 (H:V) tSl

6. Design a steel rack for a bottom rack intake of HIS. Flow rate upstream of the rack :480 lps; flow rate downsteam
of the rack = 220 lps; rack opening = 16 mm; bar diameter = 33 mm; plugging coefficient = 0.03. Take C6 = 0.5. t6l

7. "sprinkler and Drip inigation are appropriate and sustainable methods in the hills of Nepal". Justiff this. t6l

8. Point out the basic problems of canal irrigation in the hills of Nepal. Also suggest respective solutions for these' problems. , [gJ

9. Write short notes on any five ofthe followin[) [5*4J
a) Fanning Systems ofNepal
b) Sediment conftol structures for hilly canals
c) Suitable cross drainage stuctures in HIS
d) Need of escapes and their bpes used in HIS
e) Seepage problems in hilly canals and their solutions' f) Advantages of gabion construction in hills
g) Vegetative measures in cutting area

t6l

***
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Candidates are required to give their answers in their own words as far as practicable.
Attempt 4ll questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Design a RCC chute for a HIS. The earthen canal has a discharge of 500 lps having
bed width 0.8m and water depth 0.6m with side slope l:1. The ground slope at the
drop is about l:1.25 (V:H) and the canal is to be dropped by 3.25 m. t8l

Compute inigation interval and numbers of hours of irrigation per day for a 16 mm
drip line 2.2litIfu dripper, if lateral spacing of drip line is l.l m and dripper spacing is
0.75 m. Available water for the given soil is l8%. The crop having 90 cm rooting
depth consumes water 6 mm daily. tS]

Design a settling basin for a Hill Inigation System having poor intake site. Design
discharge - 550 lps; size of silt to be trapped : 0.5 mm. Take Q/As : 0.018 and
critical bottom velocity :0.28 m/s. Assume scour velocity for flushing: 1.9 m/s. t8]

Design a steel rack for a bottom rack intake of HIS. Flow rate upstream of the rack -
500 lps; flow rate downstream of the rack :250 lps; rack opening : 15 mm; bar
diameter: 30 mm; plugging coefficient : 0.02. Take C6 : 0.5. t8]

Flow measurement made on 2l tt May on a river stream was 420 lps, drained from a
catchment of 40 sq.km. Estimate the mean monthly flow and 80% reliable flow from
this catchment, if predictedS}Yo April flow is 40Yo of April mean monthly flow. MIP
non-dimensional regional hydrographs for mean monthly and 80o/o reliable flow of the

l. a)

2- a)

b)

3. a)

4. a)

b)

5. a)

b)

6. a)

b)

iven bel

b)

t8l

b) Determine half monthly values'from 80% reliable monthly rainfall data (mm) for 12
months.

Jan Feb Mar APr May Jun Jul Aug Sep Oct Nov Dec
11 t7 20 32 64 156 324 260 240 150 25 t2

What is a prerequisite for government assistance to farmer's irrigation projects? What
type of ,detail it should contain? How the project is selected for government
assistancb? 12+4+21

Describe types of cross drainage structures used in HIS with neat sketches. t8]
"Micro irrigation methods are sustainable in the hills of Nepal". Justiff this statement. tS]

How drop structures can be used to control erosion and water level of canal in HIS?
Illustrate your answer with neat sketches. t8]
Write down the stepwise procedures for the calculation of Gross .Irrigation Water
Requirement. t8l
What are the advantages of gabion construction in HIS. Enumerate characteristics of
fill materials and gabion wire for such constructions. [6+2]

t8l

n are glven oelow:
Flow,m'/s\NIonth Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mean monthly 2.42 1.82 r.36 1.00 0.91 2.73 tt.2l 13.94 10.00 6.s2 4.55 3.33
80% reliable 2.38 1.77 1.35 1.00 1.08 2.23 6.l s 13.85 r0.77 6.s4 4.42 3.27

a
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'/ Artempt All questions.
,/ The figures in the margin indicate Full Marks../ Assume suitable data if necessary.

l' a) Irlorvmeasurelllsl-ttmadeongthApril onariverstreanu,as400ipsEstimate the mean monthlS,
flow and 80% reliable flow liom this catchment, if preclicted 80% April florv is a0g,c, of Airil

mean montlily flor.v. MIP non-dimensionar regional hydrographs fbr mean monthly and glo/a reliable
flow of the region are given belorv: i10]

Flow,m'/s\Month Jan Feb Mar Apr May Jun Jul Aug sep Oct Nov Dec
Mean rnonthl-v

Flow

1.82 1.36 1,00 0.91 2.-t3 11.21 13.94 10.00 6.52 4.55 J.J J

80% reliable 2.38 t.77 1.35 1.00 1.08 2.23 6. 15 I 3.85 14.77 6.s4 4.42

tr)

2. a)

Enumerate importarrt guidelines to be considerecl for the success of hill iryigation systerns l6l

b)

3. a)

Design a bank intakd for a canal r.vith dcsign discharge of 650 lps. Nominal trap yelocity

for sediment is 0.15 m/s, upstream orifice velocit,v : A.25 m/s. outlet gate velocity = 0. 5
m/s, sili velocity:0.15 m/s. Minimum level of river = 90m, full supply level of canal =
89 m, bed level of canal = 88.2m. Assume extra Iior,r, in the canai at the time of flood :
30% and depth of flow at this tirne : 1 .0 m. Nlaximum level of riv er : 92 m.

Describe about the use and advantages of gabion construction in remote hill areas.

Why escape structures are needed in HIS? Describe about fully automatic cscape used in HIS with
sketch.

b) Describe about the t1,'pes of drainage crossings used in l-llS. which o{'them is
. remote hills and explain rvhy?

mm/day. The crop has 85 cm rooting depth. Assume efficiency of dripperas 85%
5. Write short notes on: (any four)

a) Farming systems in Nepal
b) Suitable drop structures in HIS
c) Mountain zone classification
d) Planning and implementation of Hill Irrigation
e) Advantages and suitabiliw of snrinkler in hiils

[10]

i6l

t8l

most suitable in

tBl

4.'a) Determine tlre storagc volume ol a gravel trap having a discharge of 630 lps and maximum
sediment concentralion of 1.2 kg/mr. Assulrc that the gravel is trapped at a rate of'I kg/m3 of flow,
having bulk density of 2. i t/m3. The gravel trap shouid be cieaned in every eight days. iSl

bl Compute inigation interval and numbers of hours of irrigation per day for a 16 mm drip-
line 2 lit'/hr dripper, if lateral spacing of drip-line is 1 m and dripper spacing is 0.6 m.
Available water for the given soil is 19o/o. Take crop water requirement equal to 5

lr:

l4x4l

Exam. New Back (2066 & Later Batch)
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'/ Candidates are recluireil to give their answers in their own words as far as practicable.
,/ -4tttfipt any Fivl tyisc.ttion,t.
,r T'lre.figures in the rnargin indicate Fuil Markq.,/' Assume suitable data if nec,esscu'y.

!.a)Pointoutthenetd,scope,iirnitatiorsandad,rantagesofnricroirrigationrnethndsirrthelrillsofNepal" []0]
b) Detennine thLr storage vclui:re of a grave! trap having a disoharge of 625 lps with maximum sedirnent ccncentrati,:n
of 2.1 kglmr, Asiume that the grar.'el is trappe<i at a raie cf 1.6 kgirni of flcw having hulk density oi 1900 kgimr.
.,\s,c!ime that the gravel trap ihould be cieaned in every 30 days. l5l

2. alCtmpute irrigation inien,al and irrigation hcr*'s per Cay for a l6 mm Crip line 3livhr dripper, if lateral spacirrg rif
drip line is 90 cm and Cripper spacing is ?0 cm. Avallabie water ti:r the given s,til is 0.28 fraction. T,*ke crop viater
requirement equal to ,l mmilar-. The crop ro'-rting depih is 90 cti, t8]

b) Describethe flow assessrnent techniques in t.\epal rvith their data requirr-raents and reliability. t8]

3, a) Design a settling basin fbr HIS having goori intake site. Desipn florv : 0.4 rn3,'sl size of silt to be trapp*d = 0.5mm,
Take Q/A, = 0 02 and ci'itical bcrtom r,elociiy = 0.25 mls, Assurne scour.,'elocity for flushing = 1.8 r'n/s. Provide a rieat
sketch ::horving designed dimensions. Ii0j
b) Caiculate 80% reliable April flow fbr-an ungauged catchraent A using the data ot- iiydrulogically Sirnilar Catchrnenx
B. A has mean^Aprii flow equal io 4 ni-'ls irom 4 years of msasurement. R has nrean April flow for the same period
equal to 5.0 ml/sec. The tong term mean April flow anci stanclard deyiation fbr B are equal to 5.5 rn3/sec anri 1^?5

t1.

respeclively.

Determilte half nrcrithlv values frur,r nro nthly E'l'o data for 1l months.
Jari Feb Mar Apr !1n: Jun Jul Aug sep Oct Nov Dec
i.58 ? 'l') 3.'t6 A\) 4.Bs 5.2E 5,28 4.27 ),+ r 3.15 2.46 r "86

b) Design a cascade drop to iowsr the rvater ievel in the canal by 3.,i m. Thc canal is carying a discharge of 350 lps,
having bed width 0.45 m. The existing gror.rnd slope at the drop is 1:l. Prrtvide a neat sketch. [8]

5. a) Whattype of intakes are suitable for hill in-igation? Describe your ansu'er with neat sketrhes. t8l

h) Describe with neat sketches, the iavout pafterns of disti:ibution systerns apprcpriate to hill irrigation canals. [8]

6" Write short nol€$ on an)/ {'ouf of the follorving:
a) Desigt issues fr:r head works r:t HiS
b) Appropriate drainage crossings fur HTS
c) Vegetative measures against surface erosion and land slicies
d) Difference between sprinkier and drip irrigation methods
e) Suitable escape structures for FfiS rrith sketch
tJ Appropriate and cost effective r,rethr:els of sediment control in HIS

[4"4]

15l

t8l

**+
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Candidates are required to give their answers in their own rvords ais fa.r as practicable.
Attempt 44 ques{ioru,r.

The figures in {lrc mm'gin indic:$te Fwll Marks
Assume suitable d*ta if necess{}ry.

a) Describe mountain zone classification and its use for Hill lrrigation System.

b) Descritre about iirnitation of drip inigation systeni and its operational u,,ith exarnples.

a) Discuss about the characteristios of Hili trn'igation Systenr in Nepal.

b) Design a steel rack for a battom rack intake. Irlc,u, rate u/s of the rack : 00 llsec,
flow rate d/s of the rack: 150 lisec, Rack t'rpening: 18 mnl, bar diametsr:25 niin,
plugging coefflcient : 0.2, discharge coef{icient (C,1) : 0.5.

a') Find the rate of apolication of sprinkli:r for a crop ha,,'ing root i1epth 75 cm and daily
crop water reqttirernent 6.5 mrr"Jda.v. if the sprinklers are to be operated frorn 7 AM to
7 PM. Assurue that available nicisture in the soil is 2-596.

b) Determine half rnonthlv values tiom inonthlr, ETc tmm,rdal') data for 12 months.

1" t8l

t8l

t8l
.>

t8l

[8]

t8l

4. a) Describe abcut the canal distrihution s;'stem in hili irigation system. t8]
b) Design a chute tbr triil inigation canal having discharge of 600 lps and bed width

equal to 1,2 rn r+'ith w-aler depth 0.6 m. The ground slope at dysp is equal to 2:1 and
the canal is to tre drcppeil by 3 m.

5. Write short notes of the foilorving:

a) Design Consideraticn for Gabion Struetures
b) Participatory approach on liill irrigation system deveiapment
c) Drainage crossing in hill imigation s.vstem

d) WECS methods of florv assessment

t8l

[16]

**+

1 1 ) 4 5 6 7 8 9 10 11 t2
t.4 1.9 2.6 3.1 4.1 4.9 4.5 4.0 3.5 z.t t1

L.J 1.9
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