Final Report

National Planning Commission Secretariat

M & E Division, SMES 2
Singha Durbar, Kathmandu

| mpact Evaluation
of
Sunsari-Morang Irrigation Project

Submitted by

Project Research and Engineering Associates
Lagankhel, Lalitpur

December, 2012



Contents

Preface
Summary
I [0 To [T 1 o] T
1.1 Background Of the EVAIUALION. ... ......ieeemmmiee it iiiiiees i iesietiesesssseeeennsstesessntereennieresniassenes 1
1.2 Objective of the IMPact EVAIUALION. ... .uuiieiitiiit it ii e iietiietiesesiseesieseanssesieresssrenteesnsaensaes 3
1.3 DeSCriptioN Of EVaAlUALONS ... ettt ittt it it ettt et et it sas e s sseesaseseensesessnseresnssaresnieseenes 4
1.4 Approach and Methodology of Impact EVAlUAtION... . ....cueeiiiiiiiiiiiiiiieiisivaiereeeeaennerennss 4
-Qualitative Method
-Quantitative Method
-Triangulation Method

2. Basic Information of Sunsari Morang IrrigationBICT ............cevvviiiiiiiiiiiiie e ereeeere e 16
2.1 Background OFf SMIP ...ttt e et e e e e e e e e e e e eeees 16
WA © ] o] =T ox 1)Y= T o B 1Y | 18
2.3 DeSCIIPLION Of SMIP ... r e e e e e e e e e e e et e as 18
2.4 COSt INVESTEA OF SIMIP....cciiiiiiiii e 24
2.5 Plan and Achievement Of SMIP ...........oeeeieiiiiiiiiiee e e e .25
2.6 Comparative Investment of SMIP @and MIP .. oeeiiiiiiiiii e 25
3. Evaluation Result

G TRt =[SV Vg o =PRSS 27
3.2 Effectiveness (Short-term/Direct €ffeCt).....cc.uueeeiiiiii e 30
3.3 Impact (Long-term/INAIireCt €ffECT)...... .o e 40
3.4 Efficiency (Cost-benefit comparison or narratoost-efficiency)..............vveieiiiiisiccceevinnnnnns 51
3.5 Sustainability

3.5.1 FINANCIAI ASPECT......ttiiiiieee et e et ettt e e e e e e e e e e et et ettt tbte e s maaansbs s e e e e e e eeeeeaeeeeeeeeesnnnes 51
G T2 =Tl o= L AN oL o SO 52
3.5.3 Organizational ASPECT.........coiiiiiiieeeeeee e e e 57
3.5.4 ENVIFONMENTAI ASPECT.......uuitieiii e e e e e e e e e e e e e et e tae e s s s eeeeae s s e e e e aeeeaeaaaeeeeeesnsnnnnnnns 59
BRI O 1 1= £ PSSR UPPPPTRPRRRN 61
3.6 OVErall CONCIUSIONS ...ttt e e e e e e e e e e e s e e e e e e e e e e e e e e e e e s aaebbbbbeeeees 61
4. Recommendations

4.1 Recommendations for Future Policy-Planning...........cccooiiiiiiiiiiiiiiieeeeeee s 64
4.2 Recommendations fOr ProjeCt TAIQeL. . ... oo eeiiiiiiiiiiiiiiiiiiieas e e e eeeeae e e e e e e e eeeeeeennenees 64
4.3 Recommendations for TEChNICAl ASPECL. .. .oewmemreerrerrrrrniiiiiaieeeeeeeeaeeeeeeeesieeneeeeeeernnnnn 65
4,4 Recommendations for Management ASPECT. . cceeeeveveeiiiaie et 65
4.3 Recommendation for Financial ASPECL......cccouvveieeiiiiiiiiiiiiee e 66
Annexes

Annex I: Sample Questionnaire of Household Survey
Annex Il: ~ Sample Checklist of Water User Association
Annex Ill:  Technical Sustainability

Annex IV: Focused Group Discusssion

Annex V:  Key Informants Interviews

Annex VI.  Approved Post of SMIP

Annex VII: ERRCalculation

Annex VIII: Sample Size of HH Survey



Table No.

Table 1.1 :
Table 1.2 :
Table 1.3 :
Table 2.1 :
Table 2.2 :
Table 2.3 :
Table 2.4 :
Table 2.5 :
Table 2.6 :
Table 2.7 :
Table 2.8 :

Table 2.9:
Table 2.10:

Table 3.1 :
Table 3.2 :
Table 3.3 :
Table 3.4 :
Table 3.5 :
Table 3.6 :
Table 3.7 :
Table 3.8 :
Table 3.9 :
Table 3.10 :
Table 3.11 :
Table 3.12 :
Table 3.13 :
Table 3.14 :
Table 3.15 :
Table 3.16 :
Table 3.17 :
Table 3.18 :
Table 3.19 :
Table 3.20 :
Table 3.21 :
Table 3.22 :
Table 3.23 :
Table 3.24 :
Table 3.25 :
Table 3.26 :

Table 3.27

Table 3 28 :

Table 3.29:

List of Tables

Phase Construction and Command Ar&\VibP
Sample Size on Control Group

Focused group discussion in Study $\rea
Population of Sunsari and Morang wistr
Cast/Ethnicity of Sampled HH

Family Size of Sample HH

Period of Living

Major Occupation Sampled HH

Food Sufficiency of Sampled HH

Cost Invested in SMIP

Plan and Achievement of the Project
Comparative Investment of SMIP and MIP
Comparative Budget of SMIP and MIP

Target of Interim Plan (Irrigation 8y

Mean Productivity of Paddy, Wheat &agh Crops (Overall)
Mean Productivity of Paddy Before affigtr (Overall)
Mean Productivity of Paddy case vatmd

Mean Productivity of Paddy before aftdr (Sunsari)
Mena Productivity of Paddy case vatrab (Sunsari)
Productivity of Paddy before and aftéorang)
Productivity of Paddy case vs. confvibrang)

Mean Productivity of Wheat (overall)

Mean Productivity of Wheat case estiol
Productivity of Wheat before and raf8unsari)
Productivity of Wheat case vs. cdr(Bonsari)
Productivity of Wheat before and rafkéorang)
Wheat Productivity case vs. contkbrang)

Effect of Irrigation in cropping path case vs. control
Change in cropping intensity casewstrol
Comparative Analysis of SMIP andeosh

Income from agriculture case vs. @nt
Expenditure on Education case vdrabn
Expenditure on Health services caseantrol
Expenditure on Durable household good
Expenditure on construction/mainteeasase vs. control
Investment of farm income

Effect of Irrigation on women’s dredg on household works
Comparative study on cropping intiesi
Comparative Crop budgeting  of crops
Comparative Crop budgeting of 2011/2012
Change in major crops Productivity

Seasonal Crops Productivity
Table 3.30 :
Table 3.31 :
Table 3.32 :
Table 3.33 :
Table 3.34 :
Table 3.35 :
Table 3.36 :
Table 3.37:

Table 3.38 :

Level of Satisfaction of WUAs Work

Use of Service Roads

Financial Investment of SMIP

ISF Payment Status

Water Distribution in SMIP

Water Quantity Availability

Water measurement of various chaiaageproductivity
Water Users Associations

Overall Evaluation Result of SMIP

Page

10
11
21
22
22
23
23
24
24
25
25
26
27
31
33
33
34
34
35
35
36
36
37
37
37
38
39
39
40
41
42
42
43
44
44
45
46
47
48
49
50
50
50
51
52
52
53
53
58
62



Chart

Chart 1:
Chart 2 :
Chart 3 :
Chart 4 :
Chart5:
Chart 6 :
Chart 7 :
Chart 8 :
Chart 9 :

List of Charts

Logical Model of SMIP

Overall Productivity of major cereal aradh crops
Productivity of Paddy (Overall)

Productivity of Paddy (Sunsari)

Productivity Paddy (Morang)

Productivity of Wheat (Overall)

Productivity of Wheat (Sunsari)

Productivity of Wheat (Morang)

Cropping Pattern

Chart 10 : Cropping Intensity of Agriculture Crops

Chart 11 : Increase in income from Agriculture Rrctibn

Chart 12 : Expenditure on Education

Chart 13 : Expenditure on Health Services

Chart 14 : Expenditure on Durable HH Goods

Chart 15 : Expenditure on Construction/Maintenasfd@uildings
Chart 16 : Investment of Farm Income

Chart 17 : Women’s Drudgery on HH Works

Page

29
31
32
33
34
35
36
37
38
39
41
41
42
43
43
44
45



CA
CAD
CMC
DADO
DDC
DG
DOA
DOl
EEC
EER
FGD
FMIS
GDP
GOl
GON
HR
HRD
ICR
IDA
INGO
IP

IRR
ISF
IWRMP
Kl
M&E
MOl
MIS
MOU
NEA
NPC
NPCS
O &M
POE
RBME
RD
SAR
SMES
SMHP
SMIDB
SMIP
TOR
WB
WUA
wucC
WucCC
WUCCC
WUG

ABBREVIATION AND ACRONYMS

Command Area

Command Area Development

Chatara Main Canal

District Agriculture Development Office
District Development Committee

Director General

Department of Agriculture

Department of Irrigation

European Economic Commission

Economic Rate of Return

Focused Group Discussion

Farmers Managed Irrigation System

Gross Domestic Product

Government of India

Government of Nepal

Head Regulator

Human Resource Development
Implementation Completion Report
International Development Association
International Non Governmental Organization
Irrigation Policy

Internal Rate of Return

Irrigation Service Fee

Irrigation & Water Resources Management Ribje
Key Informants Interview

Monitoring and Evaluation

Ministry of Irrigation

Management Information System
Memorandum of Understanding

Nepal Electricity Authority

National Planning Commission

National Planning Commission Secretariat
Operation and Maintenance

Panel of Experts

Result Based Monitoring and Evaluation
Reduced Distance

Staff Appraisal Report

Strengthening the Monitoring & Evaluation teys
Sunsari Morang Headworks Project

Sunsari Morang Irrigation Development Board
Sunsari Morang Irrigation Project

Terms of Reference

World Bank
Water Users Association

Water Users Committee

Water Users Coordination Committee

Water Users Central Coordination Committee
Water Users Group



District Map :Sunsari District

SUNSARI DISTRICT

87°0'0"E 87°7'30"E 87°15'0"E
— 4 PR LN - i rintan )
\ BudiMorang
4
N 3 Fuaksib
Mahabharat \
z
{ - 2
= Far- Westezy &
Z Vedetar 2
I Q Mairamiani
8
A Bishnupaduka
N Map Locator 3 Barahachhetra
o 80 100 Panchakanya
) ilom ters i
i - o
Bashaha
Thoksila .
n Yangshila
DharanN.P.
Bharaul
Z
°
¥
z -
© |sundarpur surori A=
2
~
Mahendranagar
Kerabari
~— - Bakalauri "
Fatepur \\
~ AN
N Odraha
~ b3 Prakashpur Hanshposhal yqhari N.p.
y ' Singiya Pakali I
Kamalpur Sundarpur
~ 2
BhadgauSinawari
Dhodhanpur,
—_ 1
I Dharampur P ' r
Ptp;' a(Purba) Iiashl Tappu Wildlife Reserve Dumaraha ’
R Madhuwan Aekamb
Koshi Tappu Wildlife Reserve /. elkamba @
. £ 4 . - Madhesa § " NP Yoo Khana [ Mriganliyad &
S I sy mrokrana Ny | 7 . 2
&
kY
° |Badgama 5 —\/
’ Sisabanibadahara
e ¢
Bm{mn]hlya wgratia—
|Badgama
Bairawa
H\PA Narshinhatappu
l/-/"-
Bhardaha
RamnagarBhutaha
z
>
3
z ur &
;(, } imdi Bhaudaha || ©
% \ 7 —
j i j i Katahari
Amahibelah
Diviskee nalibelaha iratnagar U.M.N.P.
Legend Dewanganj J"'/—'LI L
B Sis ijahadal
Boundaries J—-\__— Biratnagai awanijaha
NP Constituency iptanganj »
AP District Amaduwa "
/7 VDC Sahebganj e,
@ District 1HQ M{m_;achha 1
Municipalities ’ \
r
n Constituency Number Budhanagar =
)
S
Map Created: 4 March 2008 T 51
&
87°0'0"E 87°150"E
Office for the Coordination of Humanitarian Affairs (OCHA) The boundaries and names shown and the designations§l 2 1+ o 2
ited . al used on this map do not imply official endorsement or [ — )
United Nations, Nep acceptance by the United Nations

Vi



District Map: Morang District
MORANG DISTRICT

87°15'0"E 87°22'30"E 87°30'0"E 87°37'30"E
 PanchakanyaBokhiari P — G
4 Telia Sarangdanda
hnihuwa
4 Phuyaiappd
: \ e Hangum
;
} A /
\ -
Aarubote
] huroafok
( Durdimba
o~
Map Locator /
Limba Kurumba
o 50 10 200 300 Jasantatay g
] Kilom eters M A ._\/ <
z f Rajarani @
% ) Budhabare b
,& Vedetar ) Danda Bazar,
% Bajho
% ] S N
. Singhadevi
\W‘ Bishrdipaduka v Patigaun Salfara
Barahachhetra Ramitekhola
{ Warangi
Panchkanya .
e ™
Y Yangshila TK./— )
\ Bhogateni S Tendi
Bharaul / i
g ol ]
o <
f ~ / . Jante
“ Kerabart Madhumalla
Mahendranagar: Let
Bakalauri 8
. anshposha -~ )
Singiya TtahariN.P.
Pakali Sundarpur
. Urlabar DamakN.P.
ndrapur i
"l.)vllluuly(msimlwcxri > Belbart ' 7 3
A
Dumaraia .
{ Dulari Pathari =
Aekamba 3
& i Dangihat Y
2 rigauliya 5
5 M Khanar, Sanischare §
5 Bayarban Rajghat
% Lakhanpur]
) Inanaoa o, froane eej p
Sonapur fSisabanibadahgra ~
InaruwaN.P. q Keroury N\
Banigama
Beuni Hasandaha
. aluni
[Babiya, Aurabarmi [ Duhabi . Kaseni
L/ Simariy ~_J i
§ Maharanijhodd
\
p Iahara
Santerjhora Motipur ‘Hollabar L H
T ™ 4 & §
i Amardah Kohabara,
S haudli  Sidharaha mardaha Z_‘
Chhitaha Tankist i \ r
ankisimavari \horahat o Surphed
o impuy aha Babiyabirta g
. "r ‘y-{ i » Drabesh { &
rhalus
5 |
L 1 . LS
g Chimdi Bﬂymm'prr . /\ Govindapur b
8 ) Y Talwwa Sijuwa
———
Ramg anjBelgachhi Katahari X Khagjurgachhil
Amahibelaha 5 'Kathamaha Rangel
BiramagarN.P. “\ Sorabhag
. " v i .
- Sisawanijahada Amgachhi Daini y
Legend Biratnagar '—’7 mya 3 Tyahadewd
Boundaries | - Amahibariyati iw’( kiya 1,
NS Constituency fecha, &
1 ~District Pokhariys u .\
Matigachha, Baradanga
/%7 vDC g
@ DistictHQ Majhare z
&
= Municipalities Budhanagar ki
2 |
Bl n Constituency Number
®
Map Created: 4 March 2008
87°15'0"E 87°22'30"E 87°30'0"E 87°37'30"E
Office for the Coordination of Humanitarian Affairs (OCHA) || The boundaries and names shown and the designations § 5 5 ¢ 2 4
United Nati Nepal used on this map do not imply official endorsement or
nr ons, Nep: acceptance by the United Nations E Km

Vil




BN

Project Location of SMIP

1z1 separam

Patigaun

Legend

Boundaries

S Constitnaney
A pisiricl

Pacva i

M vicvicing

B mumseipatities

- Cometituency Mumber

AMap Created: 4 March 2008

R‘nih‘rau o
\

\

= [ . ——— = Denda Bazar, _
B'In“wlllnninni

Bajho

Amardahe

Kilometers

5 10

Affairs (OCHA)

o .
United Nations, Nepal

Miles 1

'5

A%5'0N

'3730N

200N

#'a'j0'N

87°3070"E 87°37'30"E



Map of Study Site: Case and Control Group surveyed HH

1 s Budhabar
z el —— Vedletco Danda Bazar, S
g Muidiant Bajho
% |
5} : Singhadevi
| Bisteaypeiltks Sl Sakfira
Remitekhola
 Baréhachhetra Warangi
£ Ponchkanya
Yangshila
Bhogateni Tondi
b / Jante
.,\', Kevabari i
/]
Let
o 8
%,
Hanshpostia 3
pakati ] 5O | b,
aleali
fivdectin DamakN.P.
5 Pathari
Semischare
johat _
Lakharpun
Hasandaha
Maharanijhodd
& e \‘
7/ 1
m'"ﬂd;“\ o Amardaha g_ Kohobara
C 3
30 v Qs r
- Jirropand
. feeparcea ! 4
£ — % Govindapur
5 = o WBcsdutbpun / “ H
b [l 5 Talerwis o
| Medtiyshursehi
p 36 ‘ Rumgans i | Rmugmésﬂyi;c i Khajurgachhil
- | !
Tt | & \ * Amuigbuluhu | By T X Ng
g R M | L W 41 £
1 | 55 i ; o)
L canduies 24 - / B ir-"at; 'm)uQ' e : —~ b ! Duttifya \Maha detwn,
1 I/ : 7
AP constitiomy | Case GI’OUp ! \ ! F b 46 Amahibarigati / t—v" urkiya
P visuiict 1 * 1 Amadiya 7 Nechit o 1
P 3 @ SahetyWlhes 48 i‘flﬁ"!‘yﬁd =i
@ vistic Hg * Control Group \\ i _ o) Baradanga
I nniedpativios N [ e \ |
n | 1 [ 5 10 15
Congtitueney Number N — =
| | Number of HH s SE Hliamatery
Map Created: 4 March 2008 b
L — ) 5 10
sT'E et
Miles
O ke ———— e | e T s oy i e TN i |
LT Ur tted Nationa ™ used on this mup do not imply vlficial endurseme
ZIGF Wit b , Nepal acceplanee by the United Nations w pe— pE—

262450"H

263730"N.

26°30°0" N,

a6°22'30"N



Preface

Sunsari- Morang Irrigation Project (SMIP) is onetloé largest irrigation projects of Nepal that
covers 68000 ha. of arable land in Sunsari and Mpdastricts. National Planning Commission
Secretariat (NPCS) assigned a task to conduct padtrevaluation study of SMIP to PRENA
under the technical and financial support of SME#1@ng 2012.

An evaluation team comprising engineers, agronoamidtsocio-economist carried out an impact
study of SMIP. Studies were focused mainly on thesgribed indicators of the project like

relevance, effectiveness, impact, efficiency andtaoability. While conducting the studies

special attention were also given to the SMIPs jhys socio-economic and technical

dimensions. Conclusions and recommendation wereert@énprove the level of management
of SMIP and to formulate the future plan of similaigation projects in the country.

We extend our sincere appreciation for the suppgrtMr. TeerthaDhakal, Joint Secretary,
NPCS, Mr. Sushil C. Tiwari, Joint Secretary, MOHavir. Kamal Regmi Joint Secretary, MOI,
Mr. Khom Raj Dahal DG, DOI and Dr Ryo Sasaki, Telapader, SMES 2, NPCS. We are also
thankful to Mr. Pashupati P. Bhandari, Under Secyedf NPCS, Mr. P. Maskey, SDE of MO,
S.D.H.G Mr. NirShakya of MOI, Mr. BadriDahal, Plang Officer (Eastern Regional
Agriculture Directorate), Mr. ManojYadav, DADO (Mamg), Mr. K.P. Dawadi DADO
(Sunsari) for their valuable support while carryiogt the study. Similarly, we are grateful to
Mrs. IndrakumariThapaliya, Planning Officer NPC®daKhagendraSubbha, PC SMES-2 and
Mr. Bhim Kumar Shrestha, PO SMES-2 for their valeasupport in filed work with us and to
give fine shape of the study.

We are also indebted to Mr. P.K. Shahi, Project &pem, Mr. S.N. Yadav, SDE and all

concerned field and station based staffs of SMIPtlfieir cooperation throughout the study
period. We would like to heart full gratitude to MxrjunNarsingRayamajhi, Team Leader, Dr.
Kiran Joshi, Agri-economist, Mr. Tika B. Karki, Sen Agronomist and HemantaKharel, socio
economist for their meticulous and timely help bestd throughout the course of study in the
preparation of this manuscript.

We owe profound thanks to Mr. Ram P. Meheta, thait@ran and other committee members of

WUCCC, beneficiaries and civil societies, politigarties who selflessly helped while carrying
out the field studies and preparing the report.

Project Research and Engineering Associates



Executive Summary

Sunsari-Morang Irrigation Project is one of theg&st irrigation projects of Nepal to provide
irrigation facilities for 68000 ha. of Sunsari aMbrang district. The original project was
constructed by the Government of India (Gol) anddea over to the Government of Nepal
(GoN) in 1975. The system diverts water from tHe bank of the Koshi River at Chatara. The
intake and main canal were designed for a discheagecity of 45.3risec. for continuous
supply over the whole original CA. GoN requested I&ssistance to overcome the shortcomings
of the original project.The project was construabed3 Stages (Stage [, Il, and IIl). At present,
Phase Il of Stage Il is ongoing with GON budd@dte developed CA of the SMIP is 39,961 ha.

The evaluation was carried out to find out thefégt findings of the project (ii)) measure
Relevance, Effectiveness, Impact, Efficiency, andt&nability of the project, (iii) find whether

the project target was met or not in-terms of arearigated land, product and productivity of
crops, and (iv) the recommendations to improve earestatus of SMIP and utilize the lesson
learned in future projects of similar in nature.

The evaluation of SMIP based on the five majoeciat and their findings;

Evaluation criteria | Evaluation Main findings (Major fact identified)
Result
1. Relevance Highly Relevance according the national policy and plangfigation. Also

Relevancy (A) | the logic of intervention for improvement of agticumal
production/productivity and socio-economic situatie rational.

2. Effectiveness | Effective (B) Significant improvement has been realized on Pribpdti;
(Short-term/Direct productivity, crop intensity, crop pattern from @giture by irrigation
effect) facilities.

Paddy Productivity increment on control (withoutgation) 10.38
(mound/bighad, case (with irrigation) 52.39 (mound/bigha). Wheat
Productivity increment on control 3.29 (mound/bighad Case 3.14
(mound/bigha). New agriculture products are intimtl like;
banana, vegetables and sunflower etc.

3. Impact Moderately Socio-economic situation of farmers has been moelgrempacted
(Long-term/Indirect| Impacted (C) and improved. Responses of farmers are as follogiag Likert scalg

effect) questions).

(+Positively Impacted Not Significant; - Negatively impacted)

+ Household income is higher (Case 2.01 and Conigdl)1

+ Expenditure on family health is better (Case B88 Control 1.24)

+ Construction and maintenance of house is highasé 1.96 and
Control 1.64).

+ Women's drudgery is significant (Case 1.78 aodtf®l1.43).

A Purchase of household goods is not significans¢Cal4 and
Control 2.10).

AFamily Education is not significant (Case 2.02 @uahtrol2.07).

AMajor investment is not significant (Case 2.27 @uahtrol 2.06).

4. Efficiency Highly efficient | ERR at presentis 26 % (planned 17 %) for Stage |

Xi



(Cos-benefit (A) ERR at present is 19% (planned 16 % on base cas8&}dge
comparison etc.)

5. Sustainability | Sustainable(B) | New intake and silt removable system is sustainfabolproject. Some
structures on CMC need repair and maintenance vaauld operate
for 20-25 years. WUAs are organized and active sitete
coordinated with project and farmers.

Overall conclusion | Satisfactory(B) | SMIP provides irrigation facilities to Sunsari adrang district
which increase the agriculture Productivity anddoativity with
highly efficiency, and it moderately improved three®-economic
condition of farmers.

"Note: Rating criteria:

Relevancy: Highly relevant (A), Relevant(B), Moderately relevant(C), Not relevant(D)

Effectiveness: Highly effective(A), Effective(B), Moderately effective(C), Not effective(D)

Impact: High impact(A), Impacted(B), Moderately impacted(C), and Not impacted/Negative impact (D)
Efficiency: Highly efficient(A), Efficient(B), Moderately efficient(C), Not efficient(D)

Sustainability: Highly sustainable(A), Sustainable(B), Moderately sustainable(C), Not sustainable(D)
Overall conclusion: Highly satisfactory(A), Satisfactory(B), Moderately satisfactory(C), Unsatisfactory(D)

’Note: conversion factor
1 Mound = 37.32 kg
1 Bigha = 0.66 hectare

Cropping intensity increased significantly over tpeojects full development stage. Single
cropped area increased from 30728 ha in 1998/31598 ha in 2011/12, indicating the area
under vegetables increased significantly. Overadpping intensities increased from 184% to
210% in the same period. Grain yields of major alsreand vegetables were found to be
increased except in early rice from the base yea098/99 to 2011/12. It was due to lower use
of input mainly inorganic fertilizers, weed infesten and poor quality seeds of local varieties of
early paddy in the CA.

The impact of the irrigation to the socio-econorsiatus of the farmers was improved due to
mainly increased in crop productivity thereby faimoome, level of expenditure on education,
health, house construction/maintenance, women’'dginy, purchased of household goods and
major investments.

The efficiency of the project investment based e dost-benefit analysis indicated thatERR of
the Stage | is 26 % (planned 17 %) and Stage1Di%b (planned 16 %). The present ERR was
found to be higher than the ERR indicated as pldmfié&tage | and II.

Besides the positive impact on agriculture, it alaproved the water table of the soil and made
available to the crops even when irrigation isgigén. Similarly, the impact might be extremely
beneficial under the situation of Global Climatea@be (GCC). Since, it is said that the water
availability to the agriculture is being decreaged¢oming days the SMIP will directly mitigate
the ill impact of GDD. Farmers from CA are expedyg such effect in their farm.

Construction of road along the canal served asspramation of their farm products to the

markets and carrying in the daily necessity andcaljural inputs in time and required quantity
with reasonable prices.

Xii



SMIP has been facing the financial shortage fordéneelopment of Stage IlI-Phase Il in order to
further extend the remaining area of 29,039 ha. H&8& not been effectively collected for the
internal financial management. The durability oé tstructures at both of the intakes is good.
Barrage type diversion system could solve the probdf low flow of water from Koshi to CMC
during the dry season. The present supply is arothd5 ni/sec, however, the required
dischargeis 60 ffsec. The discharge in the main canal is low duthéoheavy siltation and
leakages at several points. The tail portion of BNH badly affected due to the low flow of
water in the main canal. At several places aloegctmals the side slope is not maintained which
causes leakages of water due to the disturbandheinseepage line. The tail- enders are
compelled to adopt the 'Rotation’ system to iregae crops.

For the sustainable operation of SMIP, diversionr wgstem is required. SMIP must prepare a
'‘Maintenance Plan' and allocation of budgets astperplan must be made internally and
externally. For the removal of the deposited siieration of two dredgers must be continued.
Proper drainage development works should be caoigdto minimize water logging and to
reduce the retrogression of the rivers/rivulets dexeloped drains located in the CA.For this the
slope of designed side of all the canals must begrty maintained. The encroachment of the
canal land must be stopped. The farmers must [sai@péed to construct field channels to irrigate
their lands as this will improve the efficiencywéter delivery. Conjunctive use of surface and
groundwater at the tail ends is recommended byldewvegshallowtube wells.

In order to develop the ownership feeling among libaeficiaries, periodic cash contribution
system must be provisioned in each WUAs of CA. &hmust be provision of granting matching
funds from the GON equivalent to the amount of gharincurred for water.

Technological interventions in terms of high yielgliand improved varieties of major crops and
their crop management technologies are to be desdlaand promoted through farmer's
participatory research approach.Larger plot demmatishs of the best-bet technologies, seed-kit
distribution and farmers training and visits are tkey approaches to upscale the farmers’
technical know-how. Agriculture inputs must be asilele at required quantities with affordable
prices.

The organizational structure of SMIP must be outpignted and job specific for each and every
staff must be developed and enacted. Based on dhlfermance of the staffs reward and
punishments should be enforced. MIS should be dpeel for effective communication,

information dissemination, decision making process water management, repair and
maintenance, CMC management, WUA coordinationlatorder to up-scale the staff capacity,
periodic need-based trainings must be organizedSMIP. The elections of executive

committees of WUASs should be held as mentionedteir ty-laws.

For the successful implementation of larger pragjedike SMIP, there should be active
participation of all the key stakeholders from ialitstage of project identification, planning,
implementation, operation and maintenance. The flugsmées must be organized as WUASs in
different levels of irrigation system that are dalpaof carrying out water management. It is also
recommended that WUAs must be responsible not famlyhe maintenance of canal up to the
water course level but should be responsible ferrépair and maintenance works up to tertiary
level.

Xiii
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Chapter |

Introduction

Background of the Impact Evaluation

Nepal is predominantly an agricultural country thedvides employment of 2/3rd of
the people and contributes 34.9 percent of GDP r{&wac Survey, 2010/11). Until
1980, Nepal used to export surplus food grains. él@w, in recent years, due to ever
increasing population growth and static in produtti of major agricultural crops
many of the districts are under acute food defiSitatic or meager increase in
production and productivities major crops in Nep&re mainly due to decline soil
fertility, poor access of irrigation, poor or noogdion of improved agricultural
technologies (varieties, breads and managementhgalwith inappropriate
government policies.

Of the all factors of productivity, irrigation playthe vital role and at present of the
total cultivated area of 2642000 ha. 2/3rd of iteptally irrigable, however, only 17
% area has year round irrigation. About 4/5th ef éigriculture land is under rain fed
conditions. An estimate shows that < 8% of the agytsywater potential is used for
irrigation (WECS, 2011). The crops productivity endrainfed is fairly low as
compared to irrigated. Under such condition, inseeaf area under irrigation through
new projects or efficiency of existing projects de® be improved. Of the few
irrigation projects, SMIP has been one of the lstrgeojects so far in the country.

The Project was started in 1978 and completedhitetstages in 2002. The developed
command area is 39,961 hectare (Status Report ¢? SNI69). At present the second
stage of the third phase is ongoing. Now the Ptagdunded by Government of
Nepal and only maintenance works are carried out.

The main objectives of the Project were to enseliable and equitable water supply,
to protect the system from siltation, to improvegtion and maintenance procedures
with beneficiary participation, to strengthen loaapacity through trainings and
finally to strengthen linkages between the Depantno¢ Agriculture and Department
of Irrigation.

Every year Government of Nepal is allocating a gigal amount of budget for
several high priority projects. Sunsari-Morang dation Project is one of the
recipients of the budget from last 15 years. Furtvepansion of command area
depends from its operation, effectiveness, sudbditygand other relevant impacts.

With the introduction of Result Based MonitoringdaBvaluation (RBME) guideline,
National Planning Commission has started evaluatibhigh priority and peoples
concerned program from independent consulting firke future planning of the
Sunsari-Morang Irrigation Project, NPC is intended@ssess the impact of the Project
on agricultural production, employment generatiorelevancy, efficiency,
sustainability, effectiveness and others aspectse Tsround Water Irrigation
Schemes, Farmers Managed Irrigation Systems andr diadtional irrigation
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systemsare not considered for evaluation worksrékelts of the evaluation help for

future investment and adaption of necessary pslicie

The salient Features of the Sunsari Morang IrrigaBroject are given below;

Command Area

Sunsari District:
Morang District
Total

Chatara Main Canal

Total length

Super Passage Number
Aqueduct Number
Syphon Number
Control Cross Regulator

Branch Canal
Total Length
Number of Canal
Secondary Canal
Tertiary Canal
Drop Structure
Drop Structure with bridge
Number of Bridge
Aqueduct Number

Drainage System
Total Length

Head Reach Intake

Water Discharge
Head Reach at Main Canal
Starting
Present

Flushing Sluice Date 4
Pre-settling Basin
Regulating Structure

Settling Basin

Sediment Discharge Dredger

Hydro Power Plant
New Intake

40,000 hectare
28,000 hectare
68,000 hectare

53 km.
36

16 nos

332 km
12

222 km
185 km
185 nos
74 nos
32

36

825 km

45.3 Cumex
60.0 Cumex

1

300 meter

1

950 m X 60 m
2 nos

3.2 MW
60m




IDA involvement in the project has been dividedidifferent stages as follows;

Table 1.1: Phase Construction and command are of SIA

S.N.| Phase Command Area Period Total Investment
1 SMIP-I| 9,750 ha 1978-1985 37.5 million USD
2 SMIP — I 16,600 ha 1986- 1997 49.9 million USD
3 SMIP- 1ll  (First| 13,611 ha 1997- 2001 39.12 million USD
Phase)
4 SMIP- 1l (Second Repair &| 1997- NPR, 21,91,77,000
Phase) Maintenance ongoing(recurrent | (Government
maintenance Budget)
Total 39,961 ha
Source: SMIP Status Report, 2069.
1.2  Objective of the Impact Evaluation

The main objective of the impact evaluation is$ses the impact of irrigation and its
impact on agriculture production and employmenatioa in the project area. Under
this evaluation, output of the project and releyaneffectiveness, efficiency,

sustainability, and impact aspects was examinedirarestment in the program and
benefit accured in the concerned areas was wornkeith @rder to guide the policy for

the future investment and project modality.

The scope of the evaluation was to find (i)facdiimgs of the project (i) measure
Relevance, Effectiveness, Impact, Efficiency, angt&nability of the project, (iii)
find whether the project targeted was met or ndgerms of area of irrigated land, and
product and productivity of crops, and (iv) giveethecommends to improve the
implementation and further plan of similar project.

Fact Findings
The following facts were determined

- Actual number of households benefited.

- Participation and involvement of women, poor fagsliand under privileged
castes.

- Role of Water Users Groups.

- Attitude of the beneficiary towards the Project.

- Area covered by irrigation and production and puaihity of the land.

- Collection and utilization of the Service fee.

- Other relevant information if any.

Evaluation
The evaluation criteria are as follows:

- Relevance (Consistency with Policies).
- Effectiveness (Short term and Direct effect)
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- Impact (Long term and Indirect effect).

- Sustainability (Financial, Technical, Organizatibnarrangement and
Environmental aspects).
- Overall conclusion (integration of five evaluati@sults)

Description of Evaluators

The experiences and field of expertise of the ppaicprofessionals involved are
summarized below.

Mr. Arjun Narsing Rayamajhi: Team Leader:

Mr. A.N. Rayamajhi holds a Master Degree in HydrglBeering from Warsaw
Technical University, Poland. He also completedl@m in Sanitary Engineering
(equivalent to Master Degree) from |LH.E. Delft €TmNetherlands). He has
professional experience in the field of water sypgoid irrigation over 35 years. He
had worked with the Department of Irrigation for maahan 13 years. He worked as
Senior Divisional Engineer in Bhairahwa-Lumbini @rnal Water Project, Rajapur
Irrigation Project and Bagmati Irrigation Projeétis experiences in Rural Water
Supply and Sanitation Fund Development Board fiednicy IDA/ WB will help to
carry out the evaluation works and in identifyinige t problems of WUA and
beneficiary farmers and finding solutions with aetparticipatory approach.

Dr. Kiran Raj Joshi- Agri-economist:

Dr Kiran Raj Joshi holds Ph.D in Economics in 198&f USSR. He has M.Sc. in
Agri-economics in 1983 and working with Nepal Agditire Research Council
(NARC) as Chief of Monitoring and Evaluation divasl. He has wide experience on
agriculture sector especially on project developmezsearch as well as monitoring
and evaluation of various projects.

Mr. Tika Bahadur Karki- Senior Agronomist:

Mr. Tika Bahadur Karki, Ph. D. scholar at TribhuvBimiversity, IAAS, Rampur,
Nepal has a great deal of experience in formulatitggigning and implementation
agriculture projects across the country. He has la¢so involved in carrying out the
impact studies of various projects run by I/NGOd @0Os.

Mr. Hemanta Kharel-Management

Mr. Hemanta Kharel holds a Master Degree in Ecogsritom Tribhuvan University
Nepal. He has completed Professional Coursce inalement of Agriculture and
Rural Development from the University of ManchestéK. and also completed the
Professional Course in Management of Local Devekgnirom the University of
Connecticut, U.S.A. He had worked in the field ofbon@nunity and Rural
Development over 33 years with the Government gdleHe has wide experience
on management, planning, monitoring and benefesaorganization.
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Mr. Raghab Bista - Project Analyst

Mr. Raghab Bista holds MBA from Tribhuvan Univeysiand working as local

infrastructure planner and project analyst of tiiféeknt sectoral and sub-sectoral
projects in Nepal since 20 years. He has profeakiexperience on rural transport
planning, socio-economic study, cost benefit anslgsthe project, impact evaluation

of the projects. He worked as team leader on varistudies and preparation of

DTMP, periodic plans, energy plan with differenthdo agencies.

Approach and Methodology of Evaluation

The study approach and methodology of the impaaiuetion study has been
carried out based on the scope of services ofttltly sThe Consultant's efforts
during the assignment arecomprehensively streathtmeneet the objectives by
covering scope of services outlined in Terms ofeRa&ice.

The Consultant feels that the timely completion tbé present assignment is
extremely important in the overall implementatidrtlee Impact Evaluation work of

Sunsari-Morang Irrigation Project. The inputs ofofpssional manpower and
resources were mobilized in order to carry outd@uation activities as scheduled.
The Consultant carried out coordination meetingg whe Client agencies, local
bodies, users’ committees and farmers.

The following general approaches were followed niyithe study period:
= Selection of those methods and technologies whaste lbeen tested and are
effective.
= Application of an optimal combination of the metsodnd technologies
based on practicality, project aim, site-specifinalgsis, and sound
professional judgment.
= Selection and mobilization of appropriate technpalfessional personnel.
= Full use of available and applicable reports, statksl maps/drawings,
specification, other information as well as lesk@rned in similar projects.
Completion of the proposed services within thpudéited time and budget.

1.4.1 Management Approach

The following management approaches were pertiaetitadopted by the
Consultant during the service period:

= Clearly defined roles and responsibilities for eamber of the proposed Team

= Work products of high quality with systematic prduees to meet all project
objectives.

= Application of financial and management informatgystem at all times.

= Strict adherence to the work schedule.

» Final Report tol be submitted after the approvahefDraft Report.



1.4.2 Approachto Field Works
The field works were planned meticulously and immated systematically.

» Effective co-ordination and liaison with the Cligfield staffs, beneficiaries and
Water Uses Groups.

* Close interaction between the team members.

* Good management of logistics.

* Repetition of works to be minimized by good plamnirand timely
communication.

* Preparation and use of standard workable formats.

* Planning of work in such a way that timing is optied.

» Approach to evaluate routine operation and maimteaalan of action.

» Assess the ownership of project.

1.4.3 Methodology

The methodology has been outlined in the followsag-sections in order to carry out
the tasks and activities to meet the scope andcigs of the evaluation. The
methodology is based on the analysis of qualitatiumntitative and triangulation of
the data and information of the project impactige £valuation criteria.

1.4.3.1 Desk Study Stage

During this stage of study, the following tasks gperformed.

Task-1- Preparatory Meetings

The study team meetings was held at project offind discussed on the study
methodology, work plan and preparation of inceptieport. The tentative field plan

was discussed and finalized to carry out the filedk in Sunsari and Morang district.

The necessary logistics of the field and office kwaas managed.

Task-2- Review of the Documents and Information

The secondary information were collected from uasisources as; SMIP office, DOI,

Ministry of Irrigation, DADO office Sunsari and Mamng, web-site and other sources.
The document wasreviewed by the team and discu3$edconsultant reviewed the

reports, documents and publications (referBiblogyap

Task-3- Preparation of Questionnaire and Checklist

The team member developed the semi-structured iqoeaire for the household
survey in order to collect the household informatisocio-economic, agriculture
production/productivity, impact of irrigation on qutuction, livelihood change etc.
Checklist was prepared for the Focused Group Dssons(FGD), discussion with
Water User Committee, SMIP staffs, Mixed Groups ather stakeholders. Technical
Assessment checklist was prepared to carry ouhteghobservation and assessment.



1.4.3.2 Field Work

The main objectives of the field studywas to ases®xisting irrigation system, data
collection, observation, focused group discussiorgetings with project office,
meeting and discussion with Water User committeeaher stakeholders. The field
team also verified the data collected during thekd#udy stage, seked additional data
and also carried out observation in the filed detd information relating to the issues
as mentioned in TOR.

1.4.3.3Team Field Visit

The study team headed by Team Leader, Agro-ecohorgriculturist, Socio-
economist, Project Analyst visited in the SunsMbrang Irrigation Project Office
and its field offices and interacted with Office- i€harges, technicians, concern
officials, farmers and Water User Association o#iis. The interaction was focused
on procedures so far adopted in project identifoccetimplementation, monitoring etc.
Other aspects such as role of WUA in project precésvel of their participation,
linkages and coordination with stakeholders wasudised. The team carried out the
discussion, meetings, mini-workshop, observati@thnical audit and interaction
with Water User's Committee in order to identifye tfact finding of the irrigation
system in Sunsari and Morang districts. The teawded into groups of technical
team, project analyst team and agriculture teanthenfield. The evaluation was
carried out based on the criteria of relevancegatiffeness, impact, efficiency and
sustainability of Sunsari-Morang irrigation projecthe checklists for different
evaluations were used (Annex Il). The Consultamged both districtsand concern
institutions in order to collect the data and infiation. The Consultants reviewed
Investment pattern of Government, farmers, prigatdor within the project area.

Technical Team

The Technical team with SMIP official, visited tihetake and main canal (certain
sections) and gave their general assessment afitgtion system. For, branch canal
as a sample, the best performed and worst perfobmeach canal section in both
districts were observed. The structures locatdtierstudied section of the canal were
also being observed. Measurement of discharge at,Heliddle and Tail of one
branch canal in each district is conducted to fimel efficiency of the canal. Water
management aspect is also being generally assessed.

Agriculture Team

Agriculture team visited the command area and ofesethe agriculture field in
respect with the production and productivity,cropipattern, crop intensity, crop
diversification, modernization and commercializatiof agriculture products. The
team assessed the impact of agriculture on livetihaf farmers.

Project analyst Team

Project analyst team visited the field to colldug tsocio-economic benefits of the
irrigation system, project investment, cost invohent on repair and maintenance,
income of WUA, budget and financial aspect of thgjqxt.



1.4.3.4 Data Collection

Secondary Data collection

The information was collected from the World Baribgepartment of Irrigation,
Sunsari-Morang Irrigation Project, Water Users Assions etc.

Primary Data collection

Primary Data Collection has been carried out fregtdfvisit of the project area. The
household survey, Focused Group Discussion, Keyrimdnts Interview werecarried
out to the respective informants. Household sursearried out asase grougor the
beneficiary households who have irrigated land pley by the project andontrol
group who have not been provided with the irrigationiliaes in Sunsari and
Morang district. Local supervisor(2) and survey@i®) were mobilized for data
collections. Semi-Structured questionnaire were tisedata collection.(Annex-I).

The surveyors were
selected for the data
collection in the
respective  VDCs  of
Sunsari and Morand g
district. The selectlon
was based on
gualification

experience of the
surveyors. The selecteds
surveyors were providec
two days intensive datd
collection training in e
Sunsari and piloting at Madhesa and Khanar VDC.

Survey Design

The household are identified with the represengasample household for the survey.
Probability sampling design is applied to draw shenple sized of the area. Under the
Probability sampling design, Multistage samplingaigplied to draw the required
sample size. The basic design of the impact evaluas Matched control (with-
without irrigation facilities comparison and Befeater irrigation comparison.

Sample Size

The sample size is representative of the projesiridis (Sunsari and Morang) and
case/control group. The sample size is calculatéld statistical estimation by using
the formula as follows;

For estimation of population ratio
Condition: Sampling error = 0.05; p=0.5 (if p iskmown, it is recommended to use

p=0.05)
Morang District



2 _ 2 —
n=N-+ EZX(N D _41l= 9856+ O'OE X OB96-D) 1) 3817
196° x px(1-p) 196°x05x (1-0.5)
Where,
N= Population

E= Standard Error
p= population ratio

Sunsari District

2 _ 2 -
n=N-+ E2 x(N-1) +1|=105427+ 0'052 x 105427-1) +1|=3828
196° x px(1-p) 196°x 05x (1-0.5)

For t-test for dependent sample (one-group before-after comparison)
Morang and Sunsari respectively

<ldeal size>
Condition: d = 0.2 (Small effect); Alfa =0.05; Power = (1-Beta)=0.95

2 @iars ~Z,)? _ (1960~ (-1.6449)°
- d? 0.2

=3249

<Minimum size>
Condition: d = 0.6 (Slightly more than medium); Alfa =0.05; Power = (1-Beta)=0.80

- 2 a 2
=> Use n=2p ﬁ_sr@wg,?zﬁ) _ (1960 0(620842)) _ 018

Sampling Methods

Multistage sampling method was applied in the gsetkcluster by simple random
sampling. Under this sampling methods followingpsteverefollowed;

Step 1: Stratification of Four study areas of thggrt; Morang East, Morang West,
Sunsari East, Sunsari West

Step 2 : Cluster sampling in each VDC based omptpailation and select the random
number in VDCs

Step 3: Allocate overall sample size for each abaaed on the ratio of total
population of stratified four areas

Step 4; Decide the sample size of each VDC baseleoratio of population
minimum of 25sample households in each VDC witlaohestratified area.



Sample Size

Based on the above statistical calculation, thal ample population was 765 HH
only. However, 1000 HHs were taken as sample sizeChse group and 200 HHs
were taken for Control Group in the project arelae $ample size of Case Group and
Control group was 5:1 ratio (1000:200). Academigathe ratio of 3:1 is acceptable
(Torgerson & Torgerson (2008). The sample size asegCad Control Group was
discussed and agreed which was representative easiggl of the study area. The 5
VDCs were selected in Morang West Case and Coatrdl5 VDCs from Morang
East were taken the HH survey on Case group. 5 Vib@s Sunsari East and 8
VDCs from Sunsari West were selected for HH surmeyCase Group. 2 VDC from
Sunsari and2 VDCs from Morangwere selected fromh eduaster(closer to Canal
area) on Control Group. The calculation of the dansgze of each VDCs according
to the formula is given in Annex 8. Based on theva&bcalculation the Sample size of
the survey household in Sunsari and Morang disdrietas follows;

Table 1.2: Sample size on Case and Control Group

S.N. District Sample Area Number of Sample HH
Case Group Control Group
1 Morang East 173 50
West 210 50
Sub-total 383 100
2 Sunsari East 218 50
West 399 50
Sub-total 617 100
Total 1000 200
Case Group

Case Group are the beneficiaries of the SMIP withncommand area where
people are getting the irrigation facilities.

Control Group

Control Group are the people out of the SMIP conuhremea where people are not
getting the irrigation facilites from SMIP.

Selection of Respondent

The respondents household is selected from sampée of the VDCs applying
random/equal interval. The basic criteria of sehecof respondent are the availability
of water for irrigation. The survey was conducted local enumerators. The
identification of HH and samplewas calculated doves;

* Collected the number HH from Voter's list

* Considered the Canal length (starting to endingtpoi
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* HH are selected randomly with the interval of astpble

« Interview of Selected HH of case and control group.

Piloting of Questionnaire

The survey questionnaire was pre-tested in the Esalland Khanar VDC. After the
field test, the Consultant finalized the questiaremencorporating the comments and

field corrections.

1.4.3.5 Focused Group Discussion

The Focus Group Discussion (FGD) was carried outh& specific groups in the
project study area comprising with the discussion find out the qualitative
information. The consultant organized the FGD viigneficiaries, WUA and mixed
groups in three different areas. The FGD was caeduwith the help of checklists.

Table 1.3: Focused Group Discussion in areas.

S.N. FGD Groups

Number of
Participants

Remarks

1 Beneficiaries(WUA) 20 Representatives of 20 WUAs
2 Project Staff 25 Senior and Field Staffs
3 Mixed Group 25 Civil societies personnel. Project

staff, Beneficiaries, political
parties, media

FGD was conducted in three
places with the target

beneficiaries, project staffs, mixed
groups. The discussion was carried
out with the group based on the
checklist. The team members

~ facilitated during the discussions
. in order to get their discussion

effective and get valuable
information. Beneficiary group
discussion was held at tertiary to
central level representatives. The
discussion with project staffs was
conducted at project office with
senior level staff, engineers and
field level staffs. Mixed groups

dlscussmn was carned out W|th the representatofepolitical parties, civil societies,
intellectuals, media persons etc.

1.4.3.6 Key Informants Interview

The Consultant carried out Key Informantsinterviewthe concerned stakeholders
and project related people in order to collect ttedevant information and
triangulation of respondents information as weleTinterview were conducted with
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the following officials and people. The checklisasvused for the key informants
interview.

* Ministry of Irrigation

* Department of Irrigation

» District Agriculture Office

» Sunsari-Morang Project Office

* Water Users Association (central level)

» Political parties

* Local Communities

» Civil Societies

1.4.3.7 Data Analysis

Data analysis is the function to determine the ictpavhether occured or not
occurred by the project interventions and the degoewhich extent of effects were
occurred. The approach of data analysis was gamétmethods by comparison and

gualitative methods of constructing information.

Quantitative methods

Quantitative methodswasapplied to analyse the oat@rder to compare with the
previous data and current data, compare on Cas€anttol group before and after
irrigation facilities and compare with case grouppigated area) and control group
(unirrigated area).

SPSS program is used for the data analysis. Thetstal analysis method is used for
the analysis of two values (i.e. before and afterlependent/dependent t-test and
multiple comparison tests (ANOVA and post-hoc as@&lyare applied.

Qualitative methods

A qualitative method is used to analyse the qualgainformation collected from
FGD, literature review, interview with key informgnand consultant's observation.
The analysis comprises with the facts of the ptojetationship between the internal
and external, issues, and future plan and polioa$ications. The qualitative analysis
methods are given below;

» Situation of the Project

» Classify information according to issues

* Examine relationship among the information

o Implementation process and input/output of project

12



0 Logical relationship between project implementationl effects

o Relationship between project and beneficiaries.

Triangulation

Triangulation methods were applied to examine ffata different perspectives and
sources with the reality and cross check. It wasilpation of qualitative and
guantitative data to achieve triangulation with mmam error. The triangulation was
used for the verification and validation of anatyss;

* Methods Triangulation; checking the consistency fiodings generated by
different data collection methods (Quantitative ghdhlitative)

e Triangulation of Sources: checking the consistentydifferent data sources
(beneficiary, WUA, local people, key informants)

» Triangulation of Respondents ; Triangulation @& thspondents were carried out
with the piloting and interview with different respdents.

Consolidating Analyzed Data and Outcomes

Using the quantitative and qualitative analysi® thata is consolidated with the
outcomes of the impact evaluation. Cross-tabulatiothe data was drawn with basic
indicators of the result. The result of the anaysterpretswith value judgment of the
study.

1.4.3.8 Impact Evaluation

Based on the data analysis, the output tables r@@apedfor the field data which
indicates the different aspect of the project helma fact findings. The basic
indicators and parameters are considered for tpactrevaluation of the project using
five evaluation criteria. The impact evaluation wasried out time comparision of
Before and After the SMIP. The time line of Befoamd After is assumed as in 1985
A.D.before the construction of Stage | and Aftee tompletion of Stage | in the
command area of 9,750 ha. Similarly, the before aftet was assumed in 2001 A.D.
where the construction of Stage Il and Stage Itst(fphase) was completed. The
evaluation was carried out as follows;

1. Relevance

The government irrigation policy (2060) isanalyzedrespect to Sunsari-Morang
Irrigation project. Project analysis is reviewedtémms of relevancy of the Run-off
river system.

2. Effectiveness

Effectiveness of irrigation facilities in terms pifoduction/productivity of agriculture
in the command area was analyzed on Case and Cgnbigp. The direct effect of
the irrigation system to farmers especially the gmalized group and change in the
livelihood of the farmers was also studied. Thdigtiaal analysis was applied with
the independent/dependent t-test; multiple comparitest (ANOVA and post-hoc
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analysis) for the effectiveness of the project waations of Sunsari-Morang
Irrigation Project.

The descriptive statistics is calculated from tHest of some relevant questions
regarding the irrigation facilities, agri-cultureopuction, effect of irrigation etc. The
test is comparison of case and control groups.caise group is the beneficiary of the
SMIP having irrigation facilities and control croigoout of SMIP command area.

3. Efficiency

Cost-benefit analysis of the project was evaludigsked on the cost benefit ratio of
Project Documents. Economic Rate of Return (ERR) agplied for the analysis of
efficiency of the project in terms of investmenttmut and financial sustainability. A
comparative analysis was carried out as per proiectiments and present scenario.
10 % Discounted ratewas taken for the calculatibBERR. ERR was calculated on
phase | and phase Il of the SMIP implementation.

4. Sustainability

Sustainability is major criteria of evaluation whiconsist the overall impact of the
project. The sustainability is considered with the;

* Financial Sustainability; Government investmenthia project, IDA loan, the
irrigation tariff, income from farmers, repair amtaintenance expenditure,
short term financial shortcomings, long term finahcequirement, Budget
allocation etc.

* Technical Sustainability; discharge, water flowdanal section, life of the
canal and existing structure, repair and maintemariccanal etc. Technical
information was gathered from the project staffareligng the sustainability.

* Organizational arrangement/Management; Existingamigational structure,
Staffing pattern, Staff movement, Job analysis|dFgaff, supervision and
monitoring, MIS on irrigation.

* Environmental Sustainability: Environmental degtamg soil erosion, flood,
plantation and vegetation etc.

* Other general information; WUA's meeting observatiand minutee,
observation of repair and maintenance, decisionimgagrocess of WUA's
were analysed.

1.4.3.9 Dissemination of Impact Evaluation

The first draft report was submitted to the NPCBe Ppowerpoint presentation was
carried out to the Task Force of SMES and discusSedond Draft Report was
prepared incorporating all the comments from theceoned line agencies, project,
NPCS and SMES office. The second draft report wasngted to the NPCS and
power point presentaton was also carried out. Fbralft Report waspresented at
Harka Gurung Hall at NPCS on December 7, 2012.Hihal Report is prepared after
incorporating all the comments on final draft repor
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1.5

151

1.5.2

Limitation of the Evaluation

The impact evaluation study of SMIP was carriedinuhe filed as per the provided
ToR and instructions provided from the NPC, SMEBRe Timitations of the study are
given below;

The study time was not favorable for fieldrkvdue to the heavy rainy season which
hampered the completion of Field Survey.

Due to busy and working season, most of #spandents were reluctant and
aggressive to provide the information. There warminer of surveys and interview
conducted so many times by different organizatiothe area. Farmers were worried
about fertilizer; seed and water for paddy plaotatiuring our survey time and they
were not interested for this study.
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2.1

Chapter 2

Background of SMIP

Background of the SMIP

Nepal has abundant water resources, including mayar systems with annual
discharge totaling 150 billion Inand capable of irrigating 6 to 8 MT/ha. Irrigatio
sector has been developing from the First Five Yan in 1957. The emphasis has
given in the Fifth Plan towards the completion of-gping schemes and new
investment in projects with short gestation peaod high returns.

Under the Koshi Project Agreement in 1954, as amémd 1966,Nepal has the right
to withdraw any required quantity of water from teshi river and itstributaries, and
India has the right to regulate the balance andetwerate power at the Indian-built
Koshi Barrageabout 30 km downstream of Chataral984, HMGN entered into an
agreement with the Government of India (GOI) unddrich GOI undertook to

construction of the Chatara Canal Project (CCPpas of the overall aid made
available by India to Nepal. Headworks for the wihwal of water for the project
were constructed at Chatara, immediately downstrefithe gorge from which the
Koshi debouches on to the Terai plain.

CMC runs along a contour 100m above sea level anth@ands the area limited by
the Bakra River to the east, the boundary betwegpaNand India to the south, and
by a flood bund on the left bank of Koshi to thestv The irrigation scheme is about
45 km from east to west, and varies in width betw2@ and 25 km from north to

south. The irrigation system consists of the 50hC, 17 km of branch canals, 210
km of secondary, and only 105 km of tertiaries. $igtem is designate to irrigate an
area of 68,000 ha. of Sunsari and Morang district.

The existing condition of the
CMC had some
defects.Downstream of
Chatara, the Koshi Rive
flows across an alluvial fan
at the head of which is
divided into two channels.
The main steam flows on thg
right of the river, and a
subsidiary channel supplie
to the CMC into on the left
bank. The main channel ha
recently been shifting furthe
to the right, resulting in
increased sedimen
disposition on the left, thus
extending a large shoal which is progressivelyrietstg flow in the subsidiary
supply channel. As a result, the intake may beatsdl from the river by the shoal
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during the dry season within the next four yeard smspended sediment content in
the intake channel exceeds 3 grams/liter(the Walak, 1978, pp7).

Below the intake, CMC passes through a 9 km loragifesach in 10 m deep cutting. It
is crossed by 6 large super passages (cross desisagictures) in the headreach for
disposal of the flood flows from the foothills.Due inadequate design of these
structures, flood flows have occasionally spillatbithe canal, causing considerable
damage and interrupting irrigation supplies. Otlhequent cause of canal closure is
breaches which occurthrough weak embankments.\ilda&ness is aggravated by the
high water levels at which CMC has to be operatgel to heavy sediment deposits.
Removable of sediment requires canal closure fonter@ance to be lengthened from
one month to at least 4 months, thus limiting openaof CMC in dry season.

There was no flow regulating structures in the sdaoy and tertiary canals. The
distribution system was therefore uncontrolled. €arction of distributary canals
was terminated wherever each canal decreased aricago 0.14 m¥sec and the
system was therefore incomplete. As a result oblyua 35,000 ha command area
receives some irrigation supplies (ibid).

Koshi River has a catchment are of 58,000 kiof which almost a third lies in China.
The river is notorious for its high sediment contehich rises to about 20 gram/liter
(2 % by weight) during monsoon floods (June-Augisteported to the fourth most
sediment-laden river in the world.

SMIP Stage -I

Sunsari Morang Irrigation and Drainage Developntatiaige | Project was identified
by 1975 IDA mission in line with HMG's objectives opgrading and exploiting
existing irrigation schemes as well as to develapdapacity of CMC and irrigation
system. HMGN later engaged the consultant's seofidéppon Koei (Japan) to assist
in the project feasibility study. During IDA appsal in September 1977, a careful
review of implementation capacity, project orgatima and farmers' participation
was carried out, to determine an appropriate ptajesign, including the construction
schedule. SMIP-I was IDA financed to overcome ¢h&sortcomings by modification
and rehabilitation of the system in planned manvitr the development of 9,700 ha.

SMIP Stage-ll

After completion of SMIP-I stage from 1978-1985 azaimpleted with extension of
three year in 1987. The SMIP —Il was implementedupport for modification and

rehabilitation of Sunsari Morang Irrigation Systég8MIS). The total command area
of SMIP was originally defined as 68,000 ha. Thejgut aims at increasing

agricultural production and farmer's incomes thiouthe rehabilitation and

improvement of existing irrigation and drainagetseys and the efficient utilization of

available resources.

Sunsari Morang Headworks Project (SMHP)

17



The existing intake has less efficient and problemswater supply to CMC. The

= ' : discharge of the CMC
was reduced and not
maintained as per the
designed discharge.
IDA team carried out
the study for the new
intake system with
good efficiency and
adequate discharge.
The components of
SMHP was not only
the construction of
intake but it has
constructed the pre-settling basin, settling basgulating feeder tunnel canal, 3.2
MW hydro electricity.

SIMP-Stage Ill, Phase |

The stage Ill -Phase | project was carried outtha further development of the
command area and rehabilitation of the CMC and awpment of the Budhi
Aqueduct. This phase has continuation of the sepbiade for the development of the
remaining command area of the SMIP. The stagefwated by the World Bank and
GoN contribution.

2.2  Objectives of the SMIP

The major objective of SMIP-1 is aimed to rehabilé the largest existing irrigation
schemes with the objectives of a) restoring thdesysto its original scope and
capability; b) improving the reliability of wateretiveries, and therefore to increase
farmer's confidence in the system and c) accefgradgricultural development and
thus increasing farmer's income and rural employmen

SMHP had provisioned for construction of new intakeéhe upstream of old intake
for the reviving the discharge to CMC in order tdl fill the objective of SMIP to

enhance the capacity of CMC. The settling basin @mefration of two dredgers are
another important work to control the silt.

2.3Description of SMIP
SMIP project was located in Sunsari and Morangidistin the Eastern Development

Region of Nepal. The project was developed forithgation of the terai plain land
which is highly potential for agriculture. Thereseme description of the project;

2.3.1 Topography
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The topography of the project is flat land with dubd micro-relief features. The
slopes from north to south with an average gradmérit:700lackening to south. The
elevation of the project area varies from 60m AMSL107 m AMSI at intake site.
There are number of river and rivulets crossingGMC.

2.3.2 Project components

The project was carried out in different constructworks and implementation in
periodic basis. The overall project was completdth different stage and phases are
given below;

SMIP-I
Main Project Components:

a) River control and flood protection works on the Kiogver in the vicinity of the
Chatara Main Canal (CMC) intake

b) Sediment control arrangement at the CMC intakeadmiglg CMC

c) Restoration and improvement of the canal systempaowsion of about 180 new
structures throughout 66,000 ha.

d) Planning and design of complete minor distributc@mals extending to outlets
serving 10 ha groups of farms throughout an arezbotit 18000 ha. And within
this area, construction of canals and drains sgr&ja00 ha.

e) Drainage improvement covering 12000-15,000 ha.

f) Pilot schemes for tubewells, improved water managenmand canal micro-
hydroelectric developments;

g) Strengthening agricultural extension, research taaiding activities throughout
Sunsari and Morang districts

h) Equipment and vehicles for construction, survey é&atibratory activities and
project operation and maintenance

i) Building for engineering and agricultural activgtiand staff housing;

J) Technical Assistance

Benefits and Justification of SMIP-I

The overall impact of the project at full developrhean be summarized as follows:

* Increase in Net irrigated area (ha) 31,000

* Increase in crop area under irrigation (ha) 49,00

» Increase in net foreign exchange earnings (US$) péiMyear

» Farm Employment generated (jobs) 10,000

* Non-farm employment generated (jobs) 5,000-7,000
* Economic Rate of Return 17 %

» Discounted costs and benefits over 50 Years period

 Command Area Development of 9,700 ha
SMIP-II
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Project Components

a) Improvement of Chatara Main Canal (CMC) includingdification of head
regulator, repair to main super passages, retatiolit of drainage chutes on
the headreach, replacement of gates and repair eafl hregulators of
distributary canals, completion of bridges; read improvements to cross
drainage works, siphons and access structuregcepent of cross aqueduct
structures and other miscellaneous minor worksugiol desilting of CMC

b) Improvement of desilting operations to provide asfble desilting facility
determined by the studies during the first two @cbjyears by evaluating
further the viability of mechanical solutions (largdesilting basin provided
with portable suction-cutter dredgers)against hyticdlushing.

c) Rehabilitation and Improvement of irrigation dibtrtion and drainage
networks in Stage Il area (16,700 ha)

d) Modification to the irrigation block headquarters

e) Procurement of equipment, vehicles and spares & ND and installation of
radio communication for the system operation andipggent necessary for
desilting

f) Technical Support and Training through the provisab consultancy services
for design and supervision of construction, tragnimonitoring and evaluation
and studies and

g) Support for incremental project establishment aaghtenance costs.

Technical Panel of Experts (POE) invited to revibe sediment study in 1990 in
order to find out the solution of sediment remoeably mechanical desilting
versus hydraulic flushing. The consultant and PO&s&d to make the intake site
upstream to solve sediment problems in monsooraante water intake problem
in dry season. The IDA agreed on Consultant's &d#'$ recommendations and
decided to modify the SMIP-II by i) moving the ik&asite 1,300 m upstream of
existing intake; ii) constructing a larger capacdgsilting basin c) utilizing
dredgers to remove deposited silt from the desgilbasin; and iii) constructing a
micro-hydro unit in headreach of the main canalptovide hydro-power for
dredger operations. The amendment of the SMIPdIrdit cover full funding
requirement for thee additional facilities. Thee 1D credit is added in 1992 for
implementation of a new Sunsari Morang Head Workgelet (SMHP). There
was a time gap of about four years in between tmentencement of SMIP and
SMHP.

Benefits and Justification of SMIP-II

The overall impact of the project at full developrhean be summarized as follows:

* Increase inirrigated area (ha) 16700
* Incremental food grain production (ton/yr) 31920
* Incremental oilseed production (ton/yr) 1870
* Farm Employment generated (man/year) 2,400
» Directly benefiting farm families (no) 8,560
» Economic Rate of Return 16 %

» Discounted costs and benefits over 30 Years period

20



 Command Area Development of 16,700 ha
SMHP
Project Components

a) Construction of new intake at upstream of Kosheri®300 m from old intake at
capacity of 60 cumex.

b) RCC culvert 1000 m of 3 barrel

c) 300 m Pre-settling basin

d) Regulator structure at old intake

e) Construction of Tunnel of 4.57 diameter 180 m @giating structure to Feeder
Canal

f) Settling Basin of 900m length and 60 m width.

g) 3.2 MW hydro power

h) Two dredgers with 14 inch cutter

i) Transmission line of 33 KV to Dharan substation.

SMIP Stage llI-Phase |
Project Components

a) Improvement works on CMC

b) Command area development of 1361lha. from Biramndganch to
Harinagara Branch

C) Construction of 5.5. km. left Embankments on Kasler

d) Improvement works on Budhi Aqueduct.

2.3.3 Socio-economic
The project has directly affected to 34 VDCs in Bg and 33 VDCs in Sunsari
district. The socio-economic status of the progea comprises with the irrigated
area of SMIP and control groups.

2.3.3.1 Demographic
The population of the project is the total popwatiof the district directly or
indirectly of Sunsari and Morang districts

Table 2.1 : Population of Sunsari and Morang distrtt

S.N. | Description Sunsari Morang

1 Total Population 625633 843220
Male 315530 422895
Female 310103 420325

2 Humber of Households 120295 167875

3 Average Household Size 5.20 5.02

4 Area in Sg. Km. 1257 1855

5 Population Density 498 455

Source: Population Census, CBS, 2001.
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The sample survey conducted during the impact atialu study is considered with
the cast distribution of the irrigated areas artolsws;

Table 2.2 : Cast/ethnicity of Sampled HH

Case Group Control group
S.N Cast Number of HH % Number of HH %
1 Bharman 88 8.8 33 16.5
2 Chettari 71 7.1 26 13.0
3 Newar 11 1.1 8 4.0
4 Tharu 57 57 7 3.5
5 Muslim 111 11.1 2 1.0
6 Chaudhari 109 10.9 37 18.5
7 Yadav 55 5.5 2 1.0
8 Gurung 11 1.1 4 2.0
9 Magar 5 0.5 2 1.0
11 Rai 16 1.6 22 11.0
12 Limbu 4 0.4 2 1.0
13 Kami 6 0.6 2 1.0
14 Sarki 2 0.2 1 0.5
15 Damai 5 0.5 2 1.0
16 Terai (Brahmin) 234 23.4 28 14.0
17 Terai (Dalits) 215 21.5 22 11.0
Total 1000 100 200 100.0
Source: Field Survey, 2012
The above table shows that the cast/ethnic didiobwf project areas of case and
control group. The terai brahmin and terai dalgt@@nstitutes the highest percentage
in case group. Chaudhari cast is highest percemiaggmntrol group.
Family Size
The family size of the sampled area was found #ighnumber of family members in
different levels. The family size of the study aregiven below;
Table 2.3 : Family Size of Sampled HH
S.N. | Family size Case Group Control Group
Number of HH % Number of HH %
1 1-3 64 6.4 20 10.0
2 4-6 595 59.5 123 61.0
3 7-10 265 26.5 47 24.0
4 More than 10 76 7.6 10 5.0
Total 1000 100 200 100.0

Source: Field Survey, 2012

The family size of the project area revealed th&tmdember family is highest of 59.5
percentage in case group. The family size of 4-fbers is found 61.0 % in control
group. There is also 7.6 percentage of househddmdp more than 10 members of
the family in case group whereas 5 % members haviage than 10 family size in

control group.
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Period of Living

The living status of the people comprises with iigration and permanent residing
in the project. The living period is given with thertain ranges of the time period for
their living status as follows;

Table 2.4 : Period of Living of Sampled HH

Case Group Control Group

S. Period of living Number of HH % Number of HH %
1 From the beginning 502 50.2 72 36.0
2 2-5 Years 21 2.1 3 1.5
3 5-10 Years 25 2.5 7 3.5
4 10-15 Years 41 4.1 11 5.5
5 15-20 Years 153 15.3 12 6.0
6 > 20 Years 258 25.8 95 47.5

Total 1000 100.0 200 100.0

Source: Field Survey, 2012

The above table shows that there is 50.2 percentayeseholds are residing
permanently from the beginning as ancient periochse group. Similarly, 36.0 % are
living from the beginning in control group. Thene &5.8 percent households living
more than 25 years in case and 47.5 percentagatrotgroup.

2.3.3.2 Economic status

The economic status of the project area is takém d¢onsideration from the field
survey of the SMIP which generally discussed wite mmajor occupation and food
sufficiencyof the households.

Occupation

The major occupation of the study area comprisdh wie agriculture, business,
government/private services, industry, labour artielo income. The income
distribution of households is categorically givezidw;

Table 2.5 : Major Occupation of Sampled HH
Case Group Control Group

S. Main Occupation Number of HH | % Number of HH | %
1 Agriculture 707 70.7 118 59.0
2 Business 72 7.2 20 10.0
3 Government or Private Service 42 4.2 17 8.5
4 Industry 24 2.4 0 0.0
5 Labour 130 13 33 16.5
6 Others 25 2.5 12 6.0

Total 1000 100 200 100.p

Source: Field Survey,

2012
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The above table indicates that the income of haldels dominated by agriculture
with 70.7 percent in case group and 59.0 perceniag=ontrol group. The wage
labour are 13 percent in case group and 16.5 peirceontrol group.

Food Sufficiency
Food sufficiency of the study area is taken witffisiency period of the households
which indicates the well being of the house andcatjural production.

Table 2.6 : Food Sufficiency of Sampled HH

Case Group Control Group
S.N. | Food Sufficiency | Number of HH % Number of HH %
1 < 3 months 124 12.4 41 20.5
2 3-6 Months 241 24.1 40 20.0
3 6-9 months 253 25.3 26 13.0
4 9-12 months 382 38.2 93 46.5
Total 1000 100 200 100.0
Source: Field Survey, 2012
The food sufficiencyindicates that there are 3&&entage households are sufficient
9-12 months in case groupand 46.5 % in control gtwaving the surplus of the food.
The sufficiency of less than 3 moths is 12.4 perdeuseholds in case group and
20.5 % in control group which has hardship for food
2.4 Cost Invested of SMIP
The cost of the project is calculated in differstéges and phases on the funding of
the GOI, World bank, EEC, GoN. The investment & 8MIP project designing,
construction, implementation, operation and maatee works and post construction
regular budget is given below;
Table 2.7 : Cost Invested in SMIP
S.N. | Cost components Period US $ NRs.
1 | Indian Government Support Cost of CM@964-1975 16,000,000.00 200,000,000.0(¢
2 | Stage I- 1978-85 37,500,000.P0 579,130,587.0(
3 | Stage Il 1986-1997 49,900,000.00,926,076,161.0
4 | SMHP 1992-1997 29,600,000.00,441,073,293.0(
5 | Stage lll-Phase | 1997-2001 39,200,000.@0234,400,000.0
Total 172,200,000.00 6,380,680,041.0(
Regular Government Budget
Budget Amount
F.Y. 2061/62 9837000D
F.Y. 2062/63 104000000
F.Y. 2063/64 59985000
F.Y. 2064/65 143402000
F.Y. 2065/66 237656000
F.Y. 2066/67 156660000
F.Y. 2067/68 219177000
F.Y. 2068/69 297921000
Total 1317171000

L= e e S

Source: Project Office and DOI, 2012.

24



The total investment cost of the project was US%,200,000.00 USD and
NRs.6,380,680,041.00 and the regular budget of N34.7,171,000.00

2.5 Plan and Achievement of Project
The project was constructed stage wise in diffepariod for the development of
command area. The plan and achievements of thegbiisjgiven below;
Table 2.8: Plan and Achievement of Project
Stage Period Command Area Development
Stage I- 1978-85 9,750 ha
Stage 1986-1997 16,600 ha
Stage lllI-Phase | 1997-2001 13,611 ha
Total 39.961 ha

The total target of the SMIP is 68,000 ha. yeantbirigation in the Sunsari and Morang
districts. The presentdeveloped areas is only 39J¢&% which is 58.7 % of the total
target.

2.6

Comparative Investment of SMIP and Mahakali Irrigation Project (MIP)

The comparative investment of the SMIP with MIP wagied out on the basis of
following reasons;

» Both the project were financed by the World Bank.
* Both the projects are large scale irrigation system
» Both the projects are similar nature of surfacgation.

SMIP and MIP was compared on cost investment ct8lection and command area
development.

Table 2.9: Comparative Investment of SMIP and MIP

Particular SMIP MIP
Total Command Area* (ha) 39931 11674
ISF Collection Rate Rs 300.00/ha/year Rs 300.09daa/
Project Cost** Rs. 6380.68 million Rs. 9798.5 naifli
Cost per hectare Rs. 159,792.00 Rs. 224,355.00

Source: DOI and project office, 2012.

* For the case of MIP, the future development of0BRha. command area of
stage lll is considered. In case of SMIP, the totmhmand area is considered
39,931 ha as CAD is carried out only for 39931 ha.

** For MIP, the estimated cost (Rs. 8000 millionrfthe development of

Mahakali stage Ill is added whereas for SMIP progest is considered from
initital stage to stage lll (Phase ).
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The allocation of budget for the last 4 years ofIBMnd MIP is presented below;

Table 2.10: Comparative Budget of SMIP and MIP

(Rs. in million)

Description SMIP MIP
F.Y. F.Y. F.Y. F.Y. F.Y. F.Y. F.Y. F.Y.
065/066 | 066/067 | 067/068 | 068/069 | 065/066 | 066/067 | 067/068 | 068/069
Operation Cost 18.28] 21.76¢ 27.8f 25.82 5.43 6.7 .5912 10.23
Capital Cost 75.00f 77.90 191.3@72.10|35.50 | 37.70| 78.42| 17151

Source: DOI and project office, 2012.

The following are the findings of comparative stid\6MIP and MIP.

Per hectare development cost of SMIP is much Ilé=n tMIP. The
development cost per hectare for MIP will be eveghér when stage Il is

completed.

The allocation of yearly operation and capital cagt MIP with the
development of 11,674 ha. CA is relatively highweart the budget allocation

for the SMIP.

The above comparative investment cost of two ptejgestifies that SMIP
should be continued and additional investment shbalarranged to develope
remaining command area.
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3.1

Chapter 3

Evaluation Results

Relevance (Consistency with governmental pajiclogic of the project and need
of people/farmers)

When the project was formulated, there was no sudation policy developed.
Before First Five Year Development Plan in 1957p&lehad few irrigation works
undertaken by HMGN. During the Second Five Year égyment Plan (1962-65),
HMGN's irrigation programs were concentrated on biodding of large system in
Kathmandu Valley, Eastern and Mid-Western Teraiamgy Third Plan emphasized a
program was launched for construction of minorgation projects, to encourage
greater farmer participation and to expand irrigadéeeas rapidly. Fourth Plan has
prioritized to a policy of constructing medium-gizérigation projects,mainly in
Terai. Fifth Plan had given emphasis towards thaptetion of on-going schemes
and new investment in projects with short gestapiernods and high returns.

Tenth Plan period was achievement of developmeigiation infrastructures was in
87,485 ha. and rehabilitation and improvement ofi$in 14,298 ha. that include
surface (25,504 ha) and groundwater (47,683 hg)eotiwely. The Interim Plan

(2007-2010) has priorities for the irrigation seatomprising the development of the
additional irrigation facilities in the country. &harget of the interim plan is given
below;

Table 3.1: Target of the Interim Plan (Irrigation Sector)

S.N. | Program/Projects Physical Target
(ha)
1 Infrastructure Development for Expansion of latign in| 95,900
New areas
a) Surface Irrigation Schemes - 58,900 ha

b) Groundwater Irrigation Schemes-37,400 ha
c) Non-conventional Irrigation Program 1,600 ha

N

Rehabilitation and Expansion of FMIS 23,700

3 (A) Sustainable Management of Existing Irrigation
Schemes (3,29,720 ha)

(B) Irrigation Management Transfer of Irrigation
Schemesin Operation (24,000 ha)

(C) Rehabilitation and Improvement of Large Irrigat
Schemes (27,000 ha)

(D)Rehabilitation of Flood/Landslide Damaged
Irrigationinfrastructures (50,000 ha)

Total 119,600

The strategy of the Interim Plan for irrigation de®pment was to implement large
and medium scale irrigation schemes, besides gwated schemes, in the Terai and
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small and medium scale irrigation schemes in thés.Hrhe interim plan hadpolicy
and working policy in irrigation sector which inded;

» Implementation of medium and large-scale irrigatschemes shallbe continued.

» Conjunctive use of surface and groundwater sl@fppromoted inorder to provide
sustainable and dependable irrigation services.

* Integrated Crop and Water Management Programbeittontinuedand new
irrigation schemes shall be selected in coordimatiih theDepartment of
Agriculture and related organizations.

« Management transfer of public sector irrigatichemes toorganized groups of
waterusers shall be continued through neededrefadéibih and improvement of
schemes and the capacity buildingof water users.

The plan has given the priority to new projects as;

Irrigation and Water Resources Management ProjectIifWVRMP)
The targeted achievements of the project withinitiberim Plan period
included:

* Construction of 51 surface and 7 groundwategation schemes in a total of 40
Districts in the western, mid-western and far-westievelopment regions.

» Management transfer in a total of 24,000 ha aithigated command under Kankai,
Sunsari-Morang (Sitagunj Branch) and Narayani &tign Project, Parsa (Block 2
&8).

The outcomes expected during the Interim Plan gderiare as under:

» Development of irrigation infrastructure in ardggbnal 95,900 ha of arable land,
management improvement and management transfeigation schemes covering
atotal of 24,000 ha, have been expected to be @etplduring the Interim Plan
period. In addition,rehabilitation and improvemeand expansion of FMISs
covering 23,700 ha. are also expected.

* Improvement in the state inclusive irrigation gavance through capacity
development of water users and users’ organizatixected.

The evaluation finding of the relevancy of thegation plan and policy regarding to
SMIP is relevant as its objective to increase tlgicalture production and
productivity in the Sunsari and Morang district.eTterim plan has policy and
working policy to renovation and rehabilitation lafger irrigation projects including
Sunsari-Morang Irrigation Project.

The Project Design model of the SMIP Impact Studys given below;

Chart 1: Logical Model of SMIP
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Input
World Bank Loan contribution, GON Budget(Rs.6,380&841.00)

World Bank Technical Assistance
Human Resource for Project Management

Labour for Construction

Activities
Construction of Intake and CMC
SMIDB and SMIP organization functioned for projetanagement and
implementation of SMIP
SMIP Stage |, Il, Il construction and operation
Repair and Maintenance of CMC and other structures

'

Qutput

Command Area development of 39,961 ha

!

Qutcomes
Agriculture Production and Productivity increased
Yield of the Major agriculture crops is increased.
New crops are introduced after irrigation

!

Impacts

Improvement in soc-economic condition of the farme

3.1.1

3.1.2

This project was been started in 2032 B.S. andIthgation Policies has been
formulated after the implementation of the projéidiese policies has stated for the
development of irrigation projects in terai and lalleas. The Draft Irrigation Policy
2069 has provision "for the development of largd anltipurpose irrigation projects
in Terai and inner Terai".

The policy has stated that the irrigation projetése to be implemented in close
coordination and cooperation with Government and-gavernment institutions.

SMIP project had worked in coordination and effestiimplementation with

government institutions (District Agriculture Dewpment Office, Regional

Agriculture Development Directorate) and private gamization during the

implementation of different stages of the World Béamnding. SMIP at present is not
been effectively implemented with coordination aswbperation with government
and private institutions.
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3.1.3

3.14

3.1.5

3.1.6

3.1.7

3.1.8

3.2

The policy clause 1.5.7 has stated that lprggect having direct effect on national
economy should arrange the required resources Ipardeent of Irrigation in line
with other concerned ministries. According to thaicy regime, SMIP is one of the
large irrigation projects which are running withmited resources at present.
Department of Irrigation is not in position to arge the resources for the
rehabilitation, operation and maintenance of SMIRJ adeveloping the under
developed command areas.

The policy also provisioned of investmenttlod government or private as well as
joint investment shall be made effective for thegation project developmentand
implementation. In case of SMIP, this has not haeterialized for the investment of
command area development.

Irrigation Policy 2060 has provisioned omsfar of irrigation system based on the
action plan of Water Users Associations (WUAs) amdhership of infrastructure of

irrigation system. SMIP has just handover Sitadggnajnch Canal irrigation system to
Water Users Coordination Committee under the Itiigaand Water Resources
Management Project.

Similarly, Draft Irrigation Policy 2069 hadsa emphasized for the effective
involvement of local bodies and Water Users Assmria.WUA are involved after

completion of CMC and branch canal for water managy@ as per the provision of
Irrigation Regulation 2056.Furthermore, the polistated that the Water Users
Association shall contribute 5 % on improvementdalitation of Water Course

Level. SMIP has various water courses which neealsrehabilitation and

improvement. The draft policy 2069, state thatehsnould be skill development and
human resources development training in irrigatiojgets. Human Resources
Development and Research Center is proposed thlisktan central level.

The policy 2060 has stated that WUA shouldtmmnized and effectively managed
and implemented from water course level to mainataevel. There are WUAs
formed and organized in Water Course level to CM@el and working on their
areas. But, the management and effectiveness diVthA is lacking in all levels in
SMIP.

The policy 2060 has provisioned for Irrigati®ervice Fee (ISF) to be collected from
farmers by WUAs. ISF collections by WUAs are not@mraging at present.

Effectiveness (Short-term/Direct effect)

Irrigation has the direct effect for the agricuéyproduction and cultivation of the
crops in the command area. It has short term effedtlong term effect. The short
term and direct effect of the SMIP is assessed ftbm FGD, Key informants
Interview and primary data. The direct and shorttesffectiveness of SMIP is
discussed below;

The effectiveness of the SMIP consisted is directdiated with the agriculture
production productivity in the project area. Théeefiveness of the SMIP is based on
the Case and Control Group. Case Group is takenriigiation facilities of the
Command Area of SMIP and Control Group is out ef @MIP Command Area.
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3.2.1 Agriculture Production

As mentioned in methodology the impact of SMIP lo@ production and productivi
of major crops diversification, cropping intensstiand patterns and introduction
new crop species and varie were worked out and in both the case and co
groups before and after the irrigati

3.2.1.1 OverallAgriculture Producti vity

The overall griculture producvitywas calculated fothe production of the majc
agriculture crops (paddy and wheat) ecash crops (pulses, mustard, vegetal
banana etc.)The productivity was calculated on average annuatlyction in the
study area of major cropThe less water discharge in tail ewds also taken into
account of average producticThe overall production vgataken as mean producti
of each crops and total of the mean productionefbre and after the intervent

(Chart 2).
Chart 2: Overall Productivity of Mahor cereals and @sh crops (mear
Overall Productivity of major cereals and cash
crops (mean)
140 - 129.08
120
100 -
(5]
) 740
2 80 67.24 x Before
§ 60 - = After
s 36.5
| 30.7,
07 s 21.49-34
20
0 ] 1 ] 1 1
Paddy Wheat  Cash crops Total

Themean yield of paddy was found to be increased feiginitly after irrigation a:
against no irrigation. However,meageincrements of wheat and cash crops v
also recorded in the CA. Significantly higher toyald was observed after tl
interventions Char 2 and Table 3.2)

Table 3.2Mean Productivity of Paddy, wheat and cash crof3Ar

(mounds/bigha)
Crops Before After
Paddy 21.85 67.24
Wheat 21.48 25.34
Cash crops 30.70 36.50
Total 74.03 129.08

Source:Field Study of SMIP, 20:
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The above table shows that there is incrementtaf fwoduction by 129.08 mound/

bigha after interventions. The increment of meawdpction of wheat is lower than

paddy and cash crops. The reason for the less @ioduis that farmers are less
preferance to cultivate the wheat in one hand hecetis change in cropping pattern
with new crops mainly on cash crops having higlugain the other.

3.2.1.2 Paddy Productivity (Overall)

Yield increment due to intervention was signifidgritigher under case and lower
under control groups. Since the contribution ofewain crop's productivity is about

30 % and the other factors (fertilizer, veriety séeds, technical skills, crop
management practices) are also contribute the ptimehu Comparision between cases
and control was made under the similar managenimis, If we substract the

differences in production of Control group betweleefore and after from the

differences in production of Treatment Groups betwbefore and after, we can get
the pure differences as impact of irrigation.

Pure amount of increase = [(Amount of Cagg. (Amount of Cas@esord]-

[(Amount of Controkse)- (Amount of Controbesord]

Production of Paddy (Overall)

Pure amount of increase = [(75.4-23.01)]-[(26146204)]
= 52.30-10.38
=41.92 (Mound/bigha)

Similarly the effect of irrigation seemed to be dmnt in both case and control
conditions (chart 3 and Table 3.3 and 3.4).

Chart 3: Paddy Productivity (Overall)

Productivity of Paddy overall (mean)
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Table 3.3:Mean Productivity of paddy before anérafOverall)

Particular Before After Difference
(mean)
Cases 23.01 75.40 52.39***
(n=1000) (n==1000)
Control 16.04 26.42 10.38***
(n==200) (n==200)
*** Significant at 1% level of significance
Table 3.4:Mean Productivity of Paddy cases vstrotivilound/bigha)
Production Cases(mean) Control (mean) Mean differece
Before 23.01 16.04 6.97***
(n=1000) (n==200)
After 75.40 26.42 48.98***
(n==1000) (n==200)

*** Significant at 1% level of significance

Differences were statistically significant for grayield of paddy due to irrigation

intervention on Case and Control groups. The ciieftlyof paddy after irrigation is

75.40 mound/bigha (4.2 MT/ha) in Case group whighigher than the national

average of 3.0 MT/ha.The overall productivity oé thaddy is presented in (chart 3
and Table 3.3 and 3.4).

0] Paddy Yield in Sunsari

A separate analysis of variance was worked outrieain productivity of paddy in
Sunsari (Chart 4 and table 3.5 and 3.6).

Chart 4: Productivity of Paddy (Sunsari)

Productivity of Paddy in Sunsari (mean)
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The statistical analysis revealed that the efféatrigation on the grain yield of paddy
was highly significant under both case and corgrolps in Sunsari (Table 3.5 and

3.6)
Table 3.5: Mean Productivity of paddy in Sunsastbct (mound/bigha)
Particular Before intervention After intervention Difference
Cases 21.27 64.26 42.99***
(n= 609) (n==609)
Control 14.97 21.27 6.30***
(n==100) (n==100)

*** Significant at 1% level of significance

Table 3.6: Mean Productivity of Paddy (Mound/biglagses vs. control Sunsari)

Particular Cases Control Mean difference
Before 21.27 14.97 6.30***
(n=609) (n==100)
After 64.26 21.27 42 .99***
(n==609) (n==100)

*** Significant at 1% level of significance
(i) Paddy Productivity in Morang

Like in Sunsari, statistical analysis was donettiergrain yield of paddy in Morang
with or without interventions.

Chart 5: Mean Paddy Productivity (Morang)

Productivity of Paddy in Morang (mean)
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Table3.7: Productivity of paddy (mean) before aftdran Morang (mound/bigha)

Particular Before intervention After intervention Difference

Cases 25.73 92.76 67.03***
(n=391) (n==391)

Control 17.12 31.56 14.44%**
(n==100) (n==100)

*** Significant at 1% level of significance

Irrespective of cases and control, the effectrafation on grain yield of paddy was
significant in Morang. Similarly, the variation wasident due to the cases. The yield
increment of 67.03 mound/bigha was observed (Talend 3.8) due to irrigation in
cases and 14.44 mounds/bigha in control. Effeetaiér on grain yield of rice was
found to be significiant since rice crop needs nwager to produce the grain as
compared to other crops.

Table 3.8: Productivity of Paddy (mean) Cases whtfI| in Morang (mound/bigha)

Particular Cases Control Difference

Before 25.73 17.12 8.61***
(n=391) (n==100)

After 92.76 31.56 61.20%**
(n==391) (n==100)

*** Significant at 1% level of significance

3.2.1.3 Wheat Productivity

Chart 6: Overall Wheat Productivity (mean)

Productivity of Wheat overall (mean)
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Table3.9:Mean Wheat Productivity before and afteund/bigha (overall)

Particular Before intervention After intervention Difference

Cases 23.96 27.10 3.14**
(n=561) (n==561)

Control 21.10 24.39 3.29**
(n==105) (n==105)

** Significant at 5% level of significance

Variation in grain yield of Wheat was observed ases and control. Yield increment
was 3.14 and 3.29 mounds/bigha after irrigationcaises and control conditions.
Similarly, yield grain of 5.86 mounds/bigha was riduduring no irrigation in cases
and control conditions.

However, the effect of irrigation on grain yield @Wheat was found to be non-
significant in both the districts (chart 6, 7 andT@ble 3.9, 3.10,3.11, 3.12, 3.13 and
3,14). It might be due to less preference towartisaw during winter season due to
preference shifted to commercial crops like; velgleta Static yield in wheat was due
to poor yielding wheat varieties in the cases. Bt yield increment of the Wheat
(0.4 MT/ha.) due to irrigation in CA was found haghas documented by DADOs
from Sunsari and Morang (Table 3.28).

Table 3.10. Mean Wheat Productivity (Mound/biglzases vs. control (Overall)

Particular Cases Control Difference

Before 22.52 16.65 5.86***
(n=700) (n=150)

After 25.50 24.39 1.11"
(n=628) (n=105)

*** Significant at 1% level of significance

n.s

(i)

Non Significant

Productivity ofWheat in Sunsari

Chart 7: Wheat Productivity in Sunsari

Productivity of Wheat in Sunsari (mean)
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Table 3.11: Productivity of wheat (mean) beford after in Sunsari (mound/bigha

Particular Before intervention | After intervention |D ifference (mean)
Cases 22.43 23.33 0.90"®

(n=312) (n==312)
Control 21.33 22.95 1.62"°

(n==46) (n==46)

n.s

Table 3.12: Productivity of wheat (mean) casegw®strol in Sunsari (mound/bigha)

Non Significant

Production Cases Control Difference (mean)
Before 20.99 15.30 5.69**

(n=412) (n=74)
After 22.06 22.95 -0.89"¢

(n=350) (n=46)

** Significant at 5% level of significance

n.s

Non Significant

(i) Productivity of Wheat in Morang
Chart 8: Mean Wheat Productivity in Morang
Productivity of Wheat in Morang (mean)
35 31.82
30
25.89 25.51

@ 25
£ N / — /20.92
s — / —
s / — // — /. Before
S 15— /
° — — = After
S 10 ——— ———

5 4 / —

0 T 1

Case Control

Table3.13:Productivity of wheat (mean) before aftdr in Morang District (mound/bigha)

Particular Before intervention After intervention D ifference

Cases 25.89 31.82 5.93***
(n=249) (n==249)

Control 25.50 25.92 0.42"¢
(n==59) (n==59)

Mean Difference 6.7** 4.3%

*** Significant at 1% level of significance
™ Non Significant
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The production of wheat in Morang in case is sigaiit increase before and after the
intervention. The production in control group i4 sB@nificant.

Table 3.14: Wheat Productivity (mean) under casesantrol in Morang (mound/bigha)

Particular Cases Control Difference (mean)
Before 24.70 17.97 6.73**

(n=288) (n=76)
After 24.70 25.50 -0.80"*

(n=350) (n=46)

** Significant at 5% level of significance
™ Not Significant

3.2.3 Change in Cropping Pattern (Multiple crops)

The cropping pattern has been changed in Morang Samtbari district with the
introduction of new crops. The cropping patterntled district comprises with the
cultivation of high value cash crops in the arede Texisting single crops
havereplaced with multiple crops (double cropgl@rcrops) in a year.

Wheat, cole crops (cabbage, cauliflower, brocctdi)eradish and beans in winter,
maize, early rice and sugarcane in spring seasotharmajor crops introduced after
the access of irrigation in CA. Hence, instead ah@nocropping system of rainy
season paddy, the other crops have been introducasgquence. The change in
cropping pattern is based on the Five Point LiSealé applying the t-test.

Chart 9: Cropping Pattern

Change of Cropping Pattern
Unit (Likert Scale)
4
3
()
3
[ 2.02
2 2 11 Case
g 143 = Control
1
0

! Although, it is an academic discussion on whetlieert scale can be used as interval scale, iidely
practiced in many research studies. In additiomd&i and Dodou (2012) indicated that, in conclusibe t-
test (paremetric testyand MWW test (nonparamedst) tgenerally have similar power, and researathersot
have to worry about findings a differences

Source: Joost C.F. de Winter and Dimitra Dodoul®0Five Point Likert.
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Table3.15: Effect of Irrigation on Cropping Pattermder Case vs. Control

Cropping Pattern Cases (Mean) Control(mean) Diffeence (mean)

Cropping Pattern 2.02 1.43 0.59%**

*** Significant at 1% level of significance

3.24

Effect of irrigation on the change in cropping patt was found to be highly
significant. Meaning, the shift from mono-croppittggmultiple cropping is observed.
On and average two crops a year were grown in dases1.43 in control (Chart 9
and Table 3.15). Before irrigation only one croping normal rainy season had been
grown, but one or two additional winter crops hde=n grown after the access of
irrigation.

Cropping Intensity (CI)

Change in cropping pattern also affected the crappitensity across the CA. The
effect of irrigation on Cl was highlysignificant the CA (Chart 10 and Table 3.16)

The cropping intensities were changed from 184 %l % in Morang and 184 % to
205 % in Sunsari district as reported by the reppe®©ADOS.

Chart 10: Change in Cropping Intensity of agriculture crops

Change in crop intensities
Unit (likert scale)
4
3
E
© 1.96
z 2 1.75 1l Case
§ = Control
1
0
Table 3.16 : Change in Cropping Intensity casewoastrol
Crop Intensity Cases (mean) Control (mean) Difference
(mean)
Crop Intensity 1.96 1.75 0.21***

*** Significant at 1% level of significance
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3.2.5

Irrigation facilities

Farmers are taking irrigation facilities from diféat ways and comparative analysis
of the effect of the irrigation facilities to proction is carried out. The irrigation

facilities in the CA are SMIP, small irrigation sghes, ground water irrigation

schemes, traditional methods of irrigation. ANOWESstt was carried out with above
irrigation system and effect on overall productjvit

Table 3.17: Comparative Analysis of SMIP and oilvggation schemes

Production in
mound (after) Std. Std. | Lower | Upper
N Mean | Deviation| Error | Bound | Bound Minimum| Maximum

95% Confidence Interval for Mean

Sunsari Morang

Irrigation project 519 106.00 102.93] 451| 97.32| 115.07 5 780
Small Irrigation 62 45.53 43.51| 5.52| 34.48 56.58 5 278
Ground water 112 56.24 78.36| 7.40| 41.56 70.91 3 600
Traditional method 150 39.57 60.40| 4.93| 29.83 49.32 6 630
No irrigation 157| 32.27 19.97| 1.59| 29.12 35.42 3 150
Total 1000| 75.24 89.28| 2.82| 69.70 80.78 3 780

3.3

3.3.1

ANOVA revealed that the access of irrigation sigahtly affected the crop
production and productivity. Comparisons were madwng SMIP, small irrigation
schemes, groundwater schemes, traditional irrigadchemes and without irrigation.
The highest production efficiency was recorded MIF followed by groundwater
schemes, and small irrigation schemes.

Impact (Long term/Indirect effect)

The long term impact of SMIP was assessed throlghnicrease in crop production
and productivity and thereby increased in farm meoas well as livelihood of
farming communities across of CA.

Indicator of the increase in income simultaneoushpacted at the level of
expenditure on health services, construction andnter@aance of houses and
purchasing of durable goods. Irrigation facilitinSCA also impacted on reduction of
women's drudgery in household works.

Income from Agriculture Production
Farmer’'s income depends upon the agriculture promtuof different crops. The

impact of the irrigation interventions has increhiee income from agriculture. The
study used Likert Scale to assess the level oiigcas follows;
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Chart 11: Increase in income from agriculture prodiction

Increase in income from Agriculture Production
Unit (likert Scale)

4
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Mean Value
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Table 3.18: Income from agriculture Production unmiese vs, control

Income from Cases (mean) Control(mean) Difference
agriculture mean)
Income from 2.01 1.31 0.70***
agriculture

*** Significant at 1% level of significance

There is significant increase on income from adtuca on case vs. control of the study area.
The mean difference of case and control is 0.70.

3.3.2 Expenditure on Education

Chart 12: Expenditure on education

Expenditure on Education
(Likert Scale)
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Table 3.19: Expenditure on Education case vs, obntr

Income from agriculture | Cases(Mean) Control(mean) Man
difference
Income from agriculture 2.02 2.07 0.05*

* Significant at 10% level of significance

No significant difference of expenditures on ediscabf children was observed in

study area. The basic education of the childreprasvided by the state and higher
education is expensive. Most of the children fraasecand control group completed
the secondary level education. People are con@odsaware on child education
which in turn enrollment at school is a generakpca. Although, the income from

agriculture is higer or lower, the expenditure diicceducation in Case and Control
Group was found almost on equal basis.

3.3.3 Expenditure on health services

Health services are provided by the government bottases and control. However,
the expenditure on health services varied sigmfigain case over control group.

Increase in agricultural production due to irrigatcreated the level of expenditure on
health services of farmers (Chart 13 and Table)3.20

Chart 13: Expenditure on Health SErvices

Expenditure on Health Services
(Likert Scale)
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Table 3.20: Expenditure on Health Services caseorgyol
Income from Cases (Mean) Control (mean) Mean
agriculture difference
Income from 1.35 1.24 0.11**
agriculture

** Significant at 5% level of significance




3.3.4 Expenditure on durable goods

The durable household goodslike (kitchenware, gefator, television etc.) are
considered as basic necessary items of the faramekdave to purchase the durable
goods both in case and control groups. Thereftie ekpenditure on durable goods
did not vary due to case and control in study &ieart 14 and Table 3.21).

Chart 14: Expenditure on durable household goods

Expenditure on durable household goods

4 Unit (Likert Scale)
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Table 3.21: Expenditure on Durable Household Gaade vs, control

Expenditure on HH | Cases(mean) Control(meanO Difference
Goods (mean)
Expenditure on HH | 2.14 2.10 0.04°
Goods

™ Non Significant

3.3.5 Construction and maintenance of houses

Construction and maintenance of houses is anogpcato analyse the impact of
irrigation on farmers in the study area.

Chart 15: Expenditure on construction/maintenance dBuilding

Expenditure on Construction/Maintainence Building
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Table 3.22: Expenditure on construction/maintendntklings case vs, control

Income from agriculture | Cases (Mean) Control (mean) Mean
difference
Income from agriculture 1.96 1.64 0.32

** Significant at 5 % level of significance

Significant effect of irrigation on grain yield tteby farm income and consequently
in construction and maintenance of houses was widdaén study area (Chart 15 and
Table 3.22). Higher number of respondents reportledt construction and
maintenance of their houses was only possible alugctease in farm income.

3.3.6 Investment of farm Income

The investment of farm income is analysed in caskcantrol groups (education, family
social work, livestock, business etc.,).

Chart 16: Investment of farm income

Investment of farm income
Unit (Likert Scale)
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Table 3.23: Investment from farm income case vstrob

Mean Value

Income from agriculture | Cases (Mean) Control (mean) | Mean difference

Income from agriculture 2.27 2.06 0.21

"Significant at 5 % level of significance

Variation in the level of investment from farm imae per household was found to be
significant across the study area. It might be wuthe increased farm income as a
result of increased production and productivityr@djor cereals and cash crops in the
SMIP.
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3.3.7 Women'’s drudgery on HH works
Women’s household works are relatively associatéth water which is used in

different purposes. Irrigation has impact on worsatrudgery on household work.

Chart 17: Impact of Irrigation on women’s drudgery on HH works

Women's Drudgery on HH work
Unit (Likert Scale)

2 1.78
1.43 i Case

1 - \QS X Control
0 - k

*xkk

Mean Value

Table 3.24: Effect of Irrigation on women'’s drudgen HH Works case vs, control

Income from agriculture | Cases(mean) Control(mean) Bference
(mean)
Income from agriculture 1.78 1.43 0.35***

***Significant at 1 % level of significance

It is an established fact that workloads of women lagher than men in each HH.
Due to the access of irrigation, workloads of worhame been reduced significantly.
Irrigation helped to plant the crops in time, reeldithe weed infestations especially
in the paddy thereby reduced the labor requirenierg.known that 30 % of labour
is spent for weeding. Fetching water for their $itteeks used to consume most of the
women's time before irrigation.

3.3.8 Cropping Intensities and Crop Budgeting in SNP

Cropped area increased from 30728 ha in 1998/24%08 ha in 2011/12, indicating
the area under vegetables increased significarflyerall cropping intensities
increased from 184% to 210% in the same periodl€Tal25).
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Table 3.25: Comparative studies of cropping intensies of various crops during 1998/99
and 2011/12 across the command area.

At full development (1998/99) 2011/2012
% Cropped
Cropped| Cropped| area Cropping Cropping
area area 1998/99 intensity Cropped | intensity
Crop Stage | | Stage Il | stage-Il (%) Area | area (%) | (%)
Rainy season
1532
Paddy main 8190 | 14028 45.56 84 4 44.4 80.0
Vegetables 98 167 0.5 4 521 1.5 15.0
1584
Sub-total 8288 | 14195 46.06 88 5 45.9 95.0
Winter season
Wheat 3900 6680 21.9 40 6986 | 20.2 43
Oilseed 1170 2004 6.5 12 2035 5.9 10
Pulses 1170 2004 6.5 12 2041 5.9 10
Potato 390 501 1.6 3 717 2.1 5
Vegetables 292 334 1.1 2 418 1.2 9
1334
Sub-total 6922 | 11523 37.6 69 5 35.3 77
Summer
season
Early paddy 1560 2672 8.7 16 3012 8.7 17
Maize 390 668 2.2 4 819 2.4 4
Jute 292 501 1.6 3 607 1.8 5
Mungbean 195 334 1.1 2 419 1.2 4
Vegetables 295 334 1.1 2 713 2.1 8
Sub-total 2732 4509 14.7 27 5570 16.2 38
Perennial
Sugarcane 0 501 1.6 3 602 1.7 5
Sub-total 0 501 1.6 3 602 1.7 5
3450
Total 17942 | 30728 100 184* 8 210*

CCA: 16700 ha. * Cl excluding sugarcane

Source: ICR, the World Bank 1997 and DADO Rep&td,2
The crop budget of the crop grown in the commaneé @& calculated based on the

secondary and primary information. The comparatig budget and crop grown in
the command area is presented in Table 3.26 affg 3.2
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Table 3.26: Comparative crop budgeting of the cropgrown in the command area

during 2011/2012.

Rice Paddy Maize
Parameters (Normal) (early) (Spring) Wheat Pulses
1. Gross return (NRs/ha) 42000 440 96250 36250 5000
A. Main product(Grain Mt/ha) 3 3. 5.5 2.5 1
Price(NRs/Mt) 11500 1100 17000 14000 5000
Value (NRs) 34500 38500 93500 35000 5000
B. By-product (Mt/ha) 2.5 2.7} 5.5 2.5
Price(NRs/Mt) 3000 200( 500 500
Value (NRs) 7500 5500 2750 1250 0
2. Production cost(NRs/ha) 27200 275 49000 2372( 16450
A. Input cost 12200 1252 25000 14720 7350
i. seed cost 1800 1620 7500 4320 300(
Seed rate (Kg/ha) 50 4 25 120 30
Price(NRs/kg) 36 36 300 36 100
Value (NRs) 1800 1620 7500 4320 300(
ii.. Fertilizer cost 9400 940 15000 9400 360(
N kg/ha ( Urea) 90 90 120 90 40
Rate/Kg N 30 30 30 30 30
Value (NRs) 2700 2700 3600 2700 120(
P kg/ha ( DAP) 60 60 90 60 40
Rate/Kg P 45 45 45 45 45
Value (NRs) 2700 2700 4050 2700 180(
K kg/ha ( MoP ) 45 20
Rate /kg K 30 30
Value (NRs) 0 0 1350 0 600
ii. FYM (Mt/ha) 4 4 6 4
Rate/Mt 1000 1000 1000 1000
Value (NRs) 4000 4000 6000 4000 0
iv. Chemicals (NRs/ha) 1000 15( 2500 1000 750
v. Labour cost 12000 1200 18000 6000 700(
Human labour mandays 60 4 90 30 35
Rate/manday 200 200 200 200 200
Value (NRs) 12000 12000 18000 6000 700(
vi. Draught cost 300( 300 6000 3000 210¢
pair day/ha 10 10 20 10 7
Rate/pair/day 300 300 300 300 300
Value (NRs) 3000 3000 6000 3000 210(
NER= Gross return-Total cost 14800 164 47250 12530 -1145

Source: ICR, the World Bank 1997 and DADO Reports
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Table 3.27: Comparative crop budgeting of the cropgrown in the command area
during 2011/2012.

Jute Potato | Sugarcanel Tomatg Brinjal| Cabbage Caulibwer
Parameters
1. Gross return (NRs/ha) 42500 220400 246Dp00  3500@66000 28000¢ 300000
A. Main product(Grain
mt/ha) 25 22 60 3% 3P 35 30
Price(NRs/Mt) 17000 10000 4100 10000 8Q00 8000 Q00
Value (NRs) 42500 220000 246000 350000 256000 23000 300000
B. By-product (Mt/ha)
Price(NRs/Mt)
Value (NRs) 0 0 Q @ @ D D
2. Production cost(NRs/ha 32850 108100 113750 2082140750 177600 185600
A. Input cost 1185( 78100 83250 76250 51750 55600 36086
i. seed cost 2450 400Q0 20250 22500 5400 8000 5000
Seed rate (Kg/ha) v 2000 4500 0415 0.9 0.4 0.3
Price(NRs/kg) 35(Q 2( 4.5 150000 60D0 20000 20000
Value (NRs) 245( 40000 20250 22500 5400 8000 6000
ii. Fertilizer cost 8400 23100 61000 34750 31350 60 32600
N kg/ha
(Urea) 90 150 60( 60 150 90 90
Rate/Kg N 30 30 3( 30 3p 30 30
Value (NRs) 2700 4500 18040 1800 4500 2700 2j700
P kg/ha ( DAP) 60 240 60D 150 210 180 180
Rate/Kg P 45 45 45 45 45 45 45
Value (NRs) 2700 10800 27000 6750 9450 8100 8100
K kg/ha
(MoP) 60 200 40 80 6D 60
Rate /kg K 30 30 30 30 30 30
Value (NRs) 0 180¢ 6000 1270 2400 1800 1800
ii. FYM (Mt/ha) 3 6 10 25 15 2( 20
Rate/Mt 1000 100( 1000 1000 1000 1000 1000
Value (NRs) 3000 6000 10040 25000 15000 20p00 20000
iv. Chemicals (NRs/ha) 1000 15000 2000 19000 15000 15000 15000
B. Labour cost 18000 21000 20000 120000 80p00 10000 120000
Human labour mandays 90 105 100 600 400 550 600
Rate/manday 200 200 200 200 200 200 00
Value (NRs) 18004 21000 20000 120000 80000 119000 20000
i. Draught cost 300( 900D 105(|)O 12000 9000 12000 0002
pairday/ha 1Q 3( 35 40 30 40 40
Rate/pair/day 30( 300 300 300 3p0 300 300
Value (NRs) 3000 9000 10500 12000 9700 12000 12000
NER= Gross return-Total
cost 9650 | 111900132250 141750 115250102400 | 114400

Source: ICR, the World Bank 1997 and DADO Repo@ts2
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Crop budgeting for rice, paddy, maize, wheat, @jlgde, potato, sugarcane, tomato,
brinjal, cabbage and cauliflower were worked owt Bconomic Return (NER) was
calculated for each crop to assess the profitgbilit

The lowest but negative NER was found in pulsesitawds due to poor yields of
pulses in the area. The highest NER was recordedgatables like tomato, followed
by sugarcane, potato and brinjal (Table 3.26 agd)3.

Despite the higher NER in the above mentioned ¢riapsers are growing cereals
extensively due to their importance in food seguritthe area.

3.3.9 Productivity of Major cereals, pulses, vegables and other crops
Economic yields of major cereals and vegetablegfoand to be increased except in
early rice from the base year of 1998/99 to 20111Eble 3.28). It was due to lower
use of input mainly inorganic fertilizers, heavyweagrfestation and poor quality seeds
of local varieties of early paddy in the commaneaiSignificant economic yield gain
was also recorded in sugarcane and vegetablessldwe to increase in productivity
of both the crops coupled with ever increasing deinaith increased market prices.
Table 3.28: Change in major crops productivity from1998/99 to 2011/12
in the command area
Crop Productivity (Mt/ha)
1998/99 2011/12 Change
Paddy (normal) 3.5 3.6 +0.1
Paddy (early) 3.9 3.5 -0.4
Wheat 3.0 3.4 +0.4
Maize 3.0 5.5 2.5
Sugarcane 45 60 +15
Oil seeds 0.8 1.3 +0.5
Pulses 1 1.0 +0
Jute 1.5 2.5 +1.0
Vegetables (Tomato) 24 35 +11
Vegetables (Brinjal) 25 32 +7
Vegetables (Cabbage) 19 35 +16

Source: ICR, the World Bank 1997 and DADO Reports

Table 3.29: Seasonal crop productivity (mound/bighpSunsari/Morang
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Winter Season

Summer/rainy Season

S,N. | Crop Productivity | S,N. | Crop Productivity
1 Wheat 29.12 1 Rice 34.25

2 Lintels 13.36 2 Maize 64.07

3 Potato 232.60 3 Sugarcane 698.34
4 Mustard 8.49 4 Tomato 407.71

5 Cabbage 582.46 5 Brinjal 372.76

6 Cauliflower 230.42 6 Jute 29.12

7 Radish 326.65

Source: Annual Report of DADOs, 2011/2012.

During winter majority of farmers were growing basrops like; lintels, potatoes,
mustard, cabbage, cauliflower and radish and innseimsugarcane, tomato, brinjal
and jute were commonly grown cash crops (Table @28

3.3.10 Water Users Associations (WUAS)

The beneficiaries are organized under Water Usesodiations(WUAS) in different
levels of irrigation system in order to manage watehe areas.

Table 3.30: Level of satisfaction on the performareof WUAs in CA

S.N. Satisfaction on WUAs Number of HH Percent ofesponse
1 Don't Know 223 22.3
2 Unsatisfied 460 46
3 Okay 209 20.9
4 Satisfactory 78 7.8
5 Greater than satisfactory 30 3
Total 1000 100

Source: Field Survey, 2012.

Surprisingly, 46 percent of HH were found uns&sfwith the WUAs performance .
The satisfactory level is very low (7.8 %). Verywfavere satisfied with and some
were unknown with the performances of WUASs, thesoea were not being
transparent and cooperative (Table 3.29).

3.3.11 Access Road

Access road helps to increase transportation a€wagire production in the market
and agriculture inputs in the farmland. The impaictccess road to the farmers is
given in following table.

Table 3.31: Use of Service Road

S.N Use of Service Road Number of HH Percent

1 No road 223 22.3

2 No support 120 12.0

3 Difficult in rainy season 168 16.8

4 Only seasonal 205 20.5

5 Fully benefited 284 28.4
Total 1000 100

Source: Field Survey, 2012.

3.4  Efficiency (Cost-benefit comparison or narratie cost-efficiency)
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3.5

3.5.1

The efficiency of the SMIP comprises with the cbetefit of the project, the cost
investment and rate of return on investment. Tlogept has huge investment for the
construction, operation and maintenance of theeptojEconomic Rate of Return
(ERR) is for the assessment of the efficiency & fimoject. ERR is calculated as
compared with the World Bank ICR from the year 1887to 2012/13. The cost is

derived from SMIP stage Il and SMHP cost and theebewas calculated with the

net saving on agriculture production. The ERR datoon in details is presented in
Annex 7. The ERR of the SMIP on stage | and Stagath planned and present is

presented below;

Stage |

Command Area Development (ha)

Planned ERR
Present ERR

Stage |l

Command Area Development (ha)

PlannedERR
Present ERR

Sustainability

9,700
17 %
26 %

16,600

16 %
19%

In order to measure the sustainability of SMIP fficial, technical, environmental and
organizational aspects were the key indicatorsntaki® accounts.

Financial Aspect

Financial sustainability is one of the major comginof the SMIP which affect on
the implementation, operation and maintenance @ftioject as well as continuation
of the project in long run.SMIP has to depend otemal funding from multilateral

and bilateral sources. The financial overview of IBMhas shown that there are
funding from the Government of India (Gol) for sfirintake and CMC construction,
the World Bank and EEC fro the Stage |, Stage It &tage Ill- Phase |

implementation and government contribution. Thaltabvestment and funding is

given below;
Table 3.32 : Financial Investment of SMIP
S.N.| Cost components Period US$ NRs.
Indian Government

1 | Support Cost of CMC 1964-1975 16,000,000.0200,000,000.0(
2 | Stage I- 1978-85 37,500,000.00 579,130,587.0(
3| Stage Il 1986-1997 49,900,000.00,926,076,161.0
4 | SMHP 1992-1997 29,600,000.00,441,073,293.0
5| Stage lll-Phase | 1997-2001 39,200,000.@0234,400,000.0¢(

Total

172,200,000.0

06,380,680,041.0

A== = L e W

Source: Project Office and DOI, 2012.

SMIP is facing the financial crises for the devetmmt of Stage llI-Phase II.
Substantial funds are required for the rehabibtatof old structures and regular O
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&M. The regular budget allocated is not sufficiéatcarry out all the rehabilitation
and maintenance works.

The internal ISF collection is the main sourcesrimal resource which is not collected
effectively.The scenario of ISF collection is noiceuraging. The payment status of
ISF in the area is given below;

Table 3.33 : ISF Payment Status

S.N. ISF Payment Number of HH Percent

1 ISF paid 117 11.7

2 ISF Not paid 883 88.3
Total 1000 100

Source: Field Survey, 2012.

Primary datas from HH survey shows that 88 % offéneners have not paid the ISF.
As per discussion with WUCCC it was mentioned 8o of the farmers have not
paid the ISF.

Both the information indicate that it is difficultt collect ISF at present. This is due tg
inactiveness of the WUCCC to motivate the farmerglie collection of ISF. Also
proper awareness campaign in this aspect is lacking

3.5.2 Technical Aspect

3.5.2.1 Efficiency and performance of Canal Systems
The technical team had carried out the efficienay performance assessment of the
sample canals (best performed and worst perfornasd)previously agreed. The
household survey had also considered on the wetiibdtion and availability of the
water in the canals. The present water distrilousituation in SIMP is as follows:

Table 3.34: Water Distribution in SMIP

S.N. Water Distribution simplicity Number of HH Percent

1 Water not provided 189 18.9

2 Personal influence 91 9.1

3 Difficult to get 301 30.1

4 Takes time 326 32.6

5 Easily available 93 9.3
Total 1000 100

Source: Field Survey 2012.

The above table shows that 10 percent HH arengettigation water easily, 32.6
percent households are taking times, 30.1 percéhtés difficult to get, 9 percent
has personnel influence to get water and 19 pesreninable to get water.

The water sufficiency condition of the SMIPduritige cropping seasons is given
below;
Table 3.35: Water quantity availability
| S.N | Water Quantity Availability |Number of HH | Percent \
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1 Insufficient 218 21.8
2 Little quantity 307 30.7
3 Satisfactory 363 36.3
4 Sufficient 88 8.8
5 More than sufficient 24 2.4
Total 1000 100
Source: Field Survey 2012
The table indicates that there is satisfactorglle¥ water availability is 36.3 percent,
the sufficient level is 8.8 percent, more than isidght level is 2.4 percent. the
availability of water in little quantity is 30.7 peent andinsufficient water quantity is
21.8 percent.
Table 3.36: Water Measurement and Productivity at arious chainages
Chainage Discharge (approx.) Productivity of
m°/sec Paddy(mound/bigha)
Sitagunj Branch Canal
ch 0+030 5.90 73.5
ch 3+300 3.60 68.6
ch 7+100 1.40 62.8
Manikchauri Sub Distributor
ch 0+060 1.10 70.1
ch 3+000 0.45 65.4
ch 4+900 0.25 57.4

Source: Field Survey and DADOs of Sunsari and Mgran

52 % beneficiaries receiving insufficient quantifywater are located in the lower
part of the canal whereas 37 % of beneficiariesivétg satisfactory quantity of
water are from middle part of the canal. The reamgiiil % of the farmers
receiving sufficient quantity of water are from tingper reach of the canal (Table
3.34 and 3.35).

The field study reveal that the discharge of thpangeach is higher and gradually
declining at the lower ends. The productivity of fraddy is comparatively higher
on upper reach and reducing in lower part of threac@rable 3.35).

The following are some major observation of thelgtteam regarding efficiency and
performances of the canal systems of SMIP. Therohgens are based upon transect
walk, discharge measurement and discussion witbialf of SMIP and WUAs.

* The discharge of CMC in the monsoon and dry se&sant sufficient to run
all the branch canals with the designed dischargetine. Rotation system is
practiced.
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» All the branch/secondary canals are run with higecharges than the
designed discharge. The measured discharge atrbaedes of Sitagunj and
Manikchuri canals are 5.9 ¥sec. and 1.10ffsec. respectively whereas the
designed discharge of those canals is 5.48en and 0.91 ffsec respectively.
Even higher discharge of branch/secondary carals not sufficient for the
operation of all levels of canals under the braoghal/secondary canal. In
this situation also rotation system is carried out.

« The discharge at Ch 3 +300 of Sitagunj canal wamdoto be 3.6 fisec
which is nearer to the discharge after deductiegdibcharges of SS9A, SS9C,
SS9B, SS9D and losses. This canal can be considsrefficient canal.

* The discharge at Ch 4+900 of Manikchuri Canal wasasared to be 0.25
m°/sec which is much less discharge after deductiegdischarges of four
water courses and losses. The efficiency of thisicia low.

The following are the major aspects regarding techisal sustainability of SMIP

3.5.2.1 At the beginning of Stage-Il, to reduce streent costs use of sediment ejectors
(vortex tubes) was tried to overcome the sedimesiid. But this solution was not
effective. To overcome shortcomings some modificeti to Stage-Il works were
recommended by the Consultants and reviewed bydependent Panel of Experts.
The major recommendations were (i) moving the gmesntake site to 1,300 m
upstream (ii) construction of a larger capacitysdeng basin to utilize dredgers for
the removal of silt and (iii) construction of a moehydro unit in the head reach of
CMC to provide 3.2 Megawatt hydro-power for the ig@n of the dredgers.

3.5.2.2The durability of the structures at bothtlué intakes can be rated good. Also the
functional aspects of the structures at the intaltessatisfactory. The maintenance
and cleaning of the intake sites is done frequefithe gates and others mechanical
structures installed at the intakes are maintagagidfactorily.

3.5.2.3 Initially the silt is trapped in the Prdtieg Basin through sedimentation process,
which is cleared through the Escape. The majorigorof the silt (60-70%) is
collected in the Settling Basin (950m x 60m) doweestn. Two French made
Dredgers are operating from last 17 years for ¢éineowval of the collected silt.
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During the field visit it was

observed that only one of the
Dredger was in operation. SMIP
officials claim that at present
both the Dredgers need huge
maintenance cost and with the
maintenance cost allocated by
GoN it was only possible to

operate and maintain only one of
the Dredgers. They also are of the opinion to @ptae old Dredgers with new ones.
The Consultants also think that one of the Dredgaust be replaced by a new one
immediately and the another could be replaced earrtwo years time.

3.5.2.4 The mini hydro-electric plant (3.2 MW) with km long 33 KV transmission line up
to Dharan Sub- Station is already handed over tpaNElectricity Authority. The
surplus energy is supplied to the National Grid ANE now responsible for the O &
M of the plant. The plant at present is workingsfattorily.

3.5.2.5 The Consultants are also of the opinion ‘Barrage’ type diversion system would
have solved the problem of low flow of water fradfoshi to CMC during the dry
season. This solution also controls the flow ofewvanto the Canal in the monsoon
season.

3.5.2.6 The beneficiaries must be involved in plagnsurvey, design, cost estimation and
construction phases of a Project for its smoothraifmn and timely maintenance. In
the case of SMIP the participation of the commaesitifor the planning and
implementation of SMHP and other intake structuceks is considered as poor.

3.5.2.7

Due to the lowering of the bed
level (retrogression ) at the
downstream of the rivers/
rivulets and drains crossing
the Main Canal, the structures
in the Main Canal are
endangered. Recent flood of

2067 and previous floods have
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caused considerable damages in Jwala Khola Heagdwaakal Khola/ Chisang
Khola, Chisang Minor, Bhote Kholsi, Naya Patti andnany structures. Most of the
structures of CMC were built with Brick Masonry wer Some RCC structures were
also built. During the Stage-l and Stage-Il workanmy old structures needing major
rehabilitation works were replaced by RCC struguta some cases B/M structures
were replaced by RCC structures due to the changadesign of the distribution
system. On the basis of present field observatien degree of durability of the
structures of CMC can be rated satisfactory butxpeeted flood and other
unavoidable factors may cause the breakdown of sddhstructures.

3.5.2.8 The Project is preparing the 'Feasibiligp&ts' for the temporary and permanent
rehabilitation works of the damaged and endangstedtures located in the Main
Canal and other Branch/ Secondary Canals. SMIRialfi are of the opinion that
allocation of sufficient maintenance fund is neeeg to carry out major and minor
rehabilitation works in the Main Canal to extensl service period to another 15-20
years.

3.5.2.9 Major rehabilitation works were
already carried out by SMIP afy,
12.9RD on Patmali River, o
Thalaha River, and at 106 RL
on Budhi River. In all these

cases the reasons behind t
damages were the lowering d
the downstream bed level of th
rivers crossed by Main Canal.

3.5.2.10It was observed that the supply level ef Main Canal at many places crossed the
freeboard level. But in reality the supply is ardut0-45 m3/sec instead of 60 m3/sec,
which is the required discharge. The dischargenenNMain Canal is low due to the
heavy siltation and leakages at several points. faileportion of SMIP is badly
affected due to the low flow of water in the Maiar@l. At several places along the
Canals the side slope is not maintained which caleskages of water due to the
disturbance in the seepage line. The tail- endeompelled to adopt the 'Rotation’
system for the -cultivation of all types of cropseThdetail findings and
recommendations regarding the technical sustaihalispects of SMIP is given in
Annex: Il
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3.5.3 Organizational Aspect

3.5.3.1 The organization of the Sunsari Morangg&tion Project (SMIP) was initially
formed as Chatara Canal Project (CCP) under theeaggnt between Government of
Nepal and Government of India in 1964. Sunsari Mgr&rigation and Drainage
Development Board was a governing board createexecuting the project under the
Development Board Act of 1956. Project Manager (PMgs deputed by the
government for overall responsibility of the prdjednder the PM,three wings were
established as; a)planning and control wing b) Eeging Wing c¢) Agricultural
Wing.

Sunsari Morang Irrigation Development Board (SMIDBas formed in 1979 to
execute Sunsari Morang Irrigation Project chairgdtlbe Secretary, Ministry of
Irrigation and has nine members as follows:

Secretary, Ministry of Irrigation Chairman
Representative, Ministry of Finance Member
Representative, Ministry of Irrigation Member
Representative, National Planning Commission $@ca¢ Member
Director General, Department of Irrigation Membe
Director General, Department of Agriculture Menb
Director, Eastern Region Irrigation Directorate eber
Director, Eastern Region Agriculture Directorate Member

Chairperson, Water Users Central Coordination CateenMember
Project Manager, Sunsari Morang Irrigation Project  Member Secretary

SMIDB was functioned well in policy decision makjrgpproval of annual program
and budget and necessary policy level decisionsglithe construction period in

Stage |, Stage Il and Stage llI-Phase |. The bbasdplayed significant role in project
implementation, organization management, projechagament etc. At present the
board has been functioning with regular meetingd aegular procedural

administrative works. The context of DevelopmenaibAct 1956 is over ruled by
Procurement Act, which affect on function of thexttbto some extent.

For the sustainable organizational management, 8\illould be made effective for
timely decision making relating to project managetrand policy guidance.

3.5.3.2 The present organization structure of SMIReaded by Project Manager (PM) with
four Divisions headed by SDEs and one mechanical headed by a Mechanical
Engineer. The mechanical division at present issuiegional Irrigation Directorate.
The divisions consisted of two operation and Maiatece Divisions (O & M) , one
for Sunsari and one for Morang district, one Wa#anagement Division and one
Construction Division of the construction, operatand management of Stage | and
Il (PCR, August 1998 pp. 1.5).There was frequemduer of key management staff
(Project Manager and Senior Divisional Engineers) some delays in establishing a
Monitoring and Evaluation Division has affectedmmoject management.

The organization of SMIP consist of PM, under #i§lons, 10 sub-division, 6 branch

offices are working with 95 staff out of 13 apprdvaosition at present. For the next
Fiscal Year, according to workload of the proje@0 Jositions are approved whereas
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63 position are filled up and 37 are vacant. Thera Sunsari Morang Irrigation
Management Division no 1, Biratnagar which is alsgporting to SMIP. It is
required to fulfill the vacant positions for the @oth operation and management of
SMIP in order to make sustainable organization rgameent. There is lack of human
resource development and training to senior armosdinate staff. The presrnt
approved post chart is given in Annex VI.

There is large number of daily wage labour workimglifferent assignment. As per
discussion with WUAs, this daily wage staffs arg bi number and has less work
load. The project has already started lay-off daiWgpge labour. The project
management should review the number of requiretf stad finalized with the
consent of WUAs.

3.5.3.3 For the sustainable organization managentbat organization structure shall be

reviewed with job description, job analysis, acdability and responsibility as well

as reward and punishment provision for staffs. Mlamagement Information System
(MIS) should be developed for effective communmatiinformation dissemination,

decision making process on water management, repair maintenance, CMC
management, WUA coordination etc. The existinglitees and equipment as well as
vehicles should be properly maintained in ordeethance the efficiency of staff
movement and prompt management of SMIP. The freaquenover of Senior staff

also should be minimized.

3.5.3.4 Water Users Associations

Water Users Associations (WUAS) is institutionatizfor the water management and
representation of the beneficiaries. The objeatfverater management is i) to deliver
water in a timely and equitable manner to all fasne the area of SMIP, ii) to
deliver water to form a flow rate that ensurescgtft on-farm irrigation and iii) as far
as possible, adopt delivery schedules to crop watgrirements.

Further, the structured irrigation adopted in pheject is based on the principal that
CMC would runcontinuously during irrigation seasasypplying full water to
secondary canal, sub-secondary canal and tertargl€ commanding 1000 ha. and
less would run either at full capacity or be clobgdurn. At the time or running full
capacity, water would automatically be distributeth water course proportionately
to the areas served; water delivered to water eowmild be distributed in rotation to
field outlets serving about 4 ha. each. WUA is cesible for water management and
repair and maintenance at water course level.

Table 3.37:Water Users Associations

S. WUAS Level Number
1 Water Users Group (Toli) Water Course Level 1675
2 Water Users Committee (WUC) Tertiary Level 86
3 Water Users Coordination CommitteSecondary (Branch canalR0
(WUCC) Level
4 Water Users Central Coordinatip@MC Level 1
Committee (WUCCC)
Total 1782
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The WUAs are registered and functioning as perubes and regulation prevailing to
the act, Irrigation Regulation 2056, Irrigation iegl2060. The formation of Water
Users Groups has taken long timelap which wasestant 2049 B.S and completed in
2065 B.S. The institutionalization and collectivepresentation of Water Users
Associations were not on time within certain periathich affected the water
management of command areas.

The elections of WUAs were not held as per scheztidime which affected the
efficient management and representation of berefes. Some WUCC are working
efficiently and some are less efficient in water nagement, ISF collection,
coordination with farmers as well as project, repaid maintenance work etc.

For the Sustainability of WUAs, there should besideration on management aspect
as follows;

1) Timely election of WUCC and WUCCC. The WUA shouleé lbpdated and
renewed on stipulated time. There should be coatdin and involvement on
planning, implementation and supervision and watanagement.Empowerment
of WUAs by providing different kinds of training r@anizational development,
account management, technical skill etc.)Make &ffecand efficient on ISF
collection with responsibility and authority to WUFhere should be transparency
on management aspect of project and WUA in ordemimimize the gap and
misunderstanding.

2) One of the function of WUA is repair and maintereao water system. There is
high siltation in canal. There is shortage of labfmr the silt removal and other
works in the area which creates the problem for WlDAIse the required labour
on time to complete the works. According to prooueet Act, WUA is not able
to use heavy machines. As per the discussion withAgy there should be
provision to use heavy machines to carry out thpaireand maintenance work
effectively and timely.

3) To transfer the ownership of canal to WUA, managanh@andover of the system
is necessary. The management of Sitagunj Branchl@ahanded over to WUCC
under Irrigation and Water Resource ManagemenePBtrofhe handover process
shall be continued to other canal system on SMI&dshould be joint project
meetings with Project and WUCCC. The meetings of A§lih all levels should
be in timely and decision should be materializefd.t®llection should be made
effective by creating the awareness and empowertodatmers to encourage the
use of ISF. WUA should be transparent on ISF colacand expenditure.

3.5.4 Environmental Aspect

The environmental aspect of the sustainabilityhef SMIP is presented below;

3.5.4.1 Environmental degradation plays vital folethe sustainability of the big project like
SMIP. In many causes it is out of control. SMIP aeltg water from one of largest
rivers of the World. The intake site is locatedhigeologically fragile zone. The risk
of change in river flow pattern due to sudden ueekgpd landslides or glacier
outbursts upstream always exists. Koshi Riverogswered as the fourth highest
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silting River in the World. The sediment conterses to about 20 gm./liter (2 % by
weight) during monsoon. One of the causes of sadimsesoil erosion in China and in
Nepal (Appraisal Report May 12, 1978). The KoshveRihas a catchment area of
58,000 Knf of which almost one third lies in China.

3.5.4.2 The new intake site was selected by Pdnekperts after detailed search for a most
stable point in the area. Aerial photographs of B® years were also studied. At
present it can be assumed that the intake sit&aldes During monsoon the flow is
sufficient enough for the SMIP but the problem ehhy silt deposition exists. With
the construction of pre- settling basin and sejtloasin and the provision of two
dredgers, about 70% of the silt is removed. Thelgkes must be in operation during
the monsoon otherwise the more silt will enterht® Main Canal.

3.5.4.3The flood in June 1980 and Tamu landslidedaaised the change in river flow pattern
of Koshi River. The flow has shifted westwards d@ni$ continuing. At present, the
level of the Koshi is down by 1 m than the usuat period level. SMIP officials
agree that the dry season flow of silt free watethe Main Canal is only around
10nt/sec. This has caused enormous problems at thern@il The construction of a
Diversion Weir has been discussed at various labels

3.5.44The natural drainage
) pattern of the CA has changed due

to massive deforestation, increase
® in human settlements and more
land cultivation at the head reach
and also in most of parts of the
CA. The Project has developed
sufficient  drainage  network

systems.

But due to environmental degradation, untimely dl®@and other reasons the problem
of water logging at the tail is also noticed. Alg® downstream bed level of the
drains, rivers etc. at the crossing points of theew conveyance systems is going
down day by day due to retrogression. This is caubreakdown of bridges, water
conveyance systems and other structures situatgtyne
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3.5.5 Others-Aspects
SMIP has some of the other aspect of sustainaladitgiven belows;
3.5.5.1Urbanization

The irrigation canal passes through the urban ak8sinsari (Inaruwa Municipality,
Khanar and Duhabi) and Morang (Biratnagar Munidipal These areas are used for
theresidential purpose.

3.5.5.2Conflict

The quality of work was affected to quality checg and supply of qualitative
materials in the construction site. Irrigation gyst management and water
management was not effectively carried out. ISH&tbn was difficult to carry out.

3.5.5.3Encroachment

People have occupied lands on the banks of CMC awkss road side and
constructed the temporary houses and business sihdpge areas. This is causing
leakages and breakdown of structures. The locaémowent, project and WUCCC
were not able to control such activities.

3.5.5.4 Open Border
Open border with Indian cities has also effect wstanability of the SMIP. The price
of agriculture products in the command area is énighan the price in the border. The
Nepalese agriculture products has higher productast, so that it can not compete
with Indian agriculture products.

3.5.5.5Industrialization

The Industrial corridor of Sunsari-Morang area Wasted in the command area of
SMIP. The land occupancy is higher in industrigabishment areas is observed.

3.5.5.6Indian government has given priority to maintaie #ast and west bank of Koshi
river in order to protect the area from flood. dta major sustainable factor for the
protection of Koshi river and continuation of SMIP.

3.6 Overall Conclusions
The overall conclusion of the impact evaluationdiimgs comprises with the

relevancy, effectiveness, impact, efficiency, sustaility of the SMIP. The overall
evaluationconclusions are given below;
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Table 3:38 Overall Evaluation Results of SMIP Stuyl

Evaluation criteria

Evaluation
Resulf

Main findings (Major fact identified)

1. Relevance

Highly Relevant
(A)

Relevance according the national policy and plangfigation. Also
the logic of intervention for improvement of agticwal
production/productivity and socio-economic situatis rational.

2. Effectiveness

(Short-term/Direct
effect)

Effective (B)

Significant improvement has beenimsal on production,
productivity, crop intensity, crop pattern from @mgiture by irrigation
facilities.

Paddy Production increment on control (withougation) 10.38
(mound/bigha), case (with irrigation) 52.39 (moumgla). Wheat
production increment on control 3.29 (mound/bigha) Case 3.14
(mound/bigha). New agriculture products are intitl like;
banana, vegetables and sunflower etc.

3. Impact

(Long-term/Indirect
effect)

Moderately
Impacted (C)

Socio-economic situation of farmers has been maelgrempacted
and improved. Responses of farmers are as follagiad Likert scalg
guestions).

(+ Positively Impacted Not Significant; - Negatively impacted)

+ Household income is higher (Case 2.01 and Cot8&dl).

+ Expenditure on family health is better (Case h88 Control 1.24)

+ Construction and maintenance of house is highas¢ 1.96 and
Control 1.64).

+ Women's drudgery is significant (Case 1.78 aodt(©[1.43).

A Purchase of household goods is not significans¢al4 and
Control 2.10).

A Family Education is not significant (Case 2.02 @uatrol 2.07).

A Major investment is not significant (Case 2.2d @ontrol 2.06).

4. Efficiency
(Cost-benefit
comparison etc.)

Highly efficient
(A)

ERR at presentis 26 % (planned 17 %) for Stage |
ERR at present is 19% (planned 16 % on base aais8jdge II.

5. Sustainability

Sustainable(B)

New intake anicramovable system is sustainable for project. &¢
structures on CMC need repair and maintenance vduuld operate
for 20-25 years. WUAs are organized and active si¢ethe
coordinated with project and farmers.

Overall conclusion

Satisfactory(B)

SMIP provides irrigation facilities to Sunsari avidrang district
which increase the agriculture production and petigity with
highly efficiency, and it moderately improved thec®-economic
condition of farmers.

Source: SMIP Study, 2012

Note: Rating criteria:

Relevancy: Highly relevant (A), Relevant(B), Moderately relevant(C), Not relevant(D)

Effectiveness: Highly effective(A), Effective(B), Moderately effective(C), Not effective(D)

Impact: High impact(A), Impacted(B), Moderately impacted(C), Not impacted/Negative impact(D)
Efficiency: Highly efficient(A), Efficient(B), Moderately efficient(C), Not efficient(D)

Sustainability: Highly sustainable(A),Ssustainable(B), Moderately sustainable(C), Not sustainable(D)
Overall conclusion: Highly satisfactory(A), Satisfactory(B), Moderately satisfactory(C), Unsatisfactory(D)

3.6.1 After IDA/World Bank support, the project was cadiout the development in
different stages from 1978 to 2002. It concludest tthe project construction has
taken long time and still the target of commandhatevelopment is not achieved.
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3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

3.6.7

3.6.8

3.6.9

There was not sufficient participation of benefida on planning, implementation,
monitoring and supervision from the beginning whigs affected on development of
ownership feeling.

The project management aspect is not efficienteasgreld at present which also affect
on operation of irrigation system. Clear cut jobsation of the staffs is not
prepared. The staffs are not made accountablen&r performances. Also frequent
transfer of the senior staffs is practiced.The domtion and cooperation with
agricultural credit agency are not effective.

Discharge in the CMC is lowered to 1¥sec. in the dry period due to the lack of the
diversion system at the upstream of the preseakénsite.

The two dredgers working in the settling basinvag old and need huge investment
for maintenance.

Massive defforestation, increase in human settléraed other environmental factors
as well as effect of Climate Change have causecriogy of the bed level of the

river/rivulets and drains (retrogression) in the.OAe slide slopes of the canal banks
are not maintained at many places which cause ¢eskand breakdown in the system

The mechanical equipment at the HR and other sirestare not well maintained.
This is causing improper distribution of water la¢ tail ends and especially at water
courses.

Emergency rehabilitation works could not be carreed at needed places due to
shortage of funds and other facilities. As for epdarhuge investment was needed
afterwards for the rehabilitation works at Thalaima Budhi Khola.

The alignments of water courses are deficient. Beaees are not well persuaded to
construct field channel for irrigation.

3.6.10 Augmentation of the flow at the tail ends is neaegs

3.6.11 Productivity of major crops productivities are lity increasing. However the yield

3.6.12

potentials have not been attained yet. It mightdbe to poor adoption of high
yielding genotypes and better crop management tdobies. Planting of early paddy
and growing of hybrid seeds of maize and vegetalales introduced in the
area.Cropped area increased by 30728 ha in 1998#88ge to 34508 ha in 2011/12,
cropping intensities (from 184 to 216% in Morangl &om 184 to 205% in Sunsari’s
SMIP command area) along with crop diversities (tném multiple cropping) also
increased. Net economic return from normal paddstygaddy, wheat and sugarcane
were NRs. 14800, 16480, 12530 and 132250 per leectar

Mission oriented targeted crop-livestock integrgpedgram need to be implemented
in the SMIP’s command area with the strong commmtimi@nd collaboration of all
the stakeholders like SMIP, DADO, DLSO, I/NGOs, DDCs and so on.
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4.1

41.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.2

42.1

4,2,2

Chapter IV

Recommendations

Recommendation for future policy-planning

SMIP should be continued. There should b@lp&oparticipation from initial stage of
project identification, planning to implementatioaperation and maintenance of
project. There should be involvement of Projectes&téd Persons (PAFs) of the
project area in future projects.

Formation and mobilization of WUAs shoulddagried out as per the demand driven
approach. It will enhance the ownership feelings also increases the capacity of the
beneficiaries for running the project successfully.

The decision making process of the policatesl matters and regulatory system
should be authorized to a special project managerbedy (Board/Project). The

timely decision on project implementation issuesuith be decided in order to

minimize the project risk and cost increment.

WUAs should be made responsible for the regrad maintenance works to tertiary
level. The capabilities of WUA in this respect mbstimproved.

The irrigation projects should be planned and desigon less urbanized area. Rapid
urbanization causes increase in human settlemaxitsnaustries which reduces the
CA.

The management of the irrigation schemes shouldanelover to beneficiaries with
specific action plan.

An adequate amount of budget for the developmethipaomotion of agriculture need
to be allocated. Adequate supports by GoN to devele post harvest storage
structures and marketing incentives should be mexd® the farmers from command
area in order to streamlining the markets.

The policy and national plan should consider aegrdted approach on irrigation
development and agriculture development.

The financial resources must be generated for wilecbnstruction, operation and
maintenance as well as post construction activitig¢le irrigation projects.

Recommendations for the Project Target

Provision of 'Diversion’ system at the upstreof the present new intake site is
needed. NPC, Mol and other stakeholders shouldraatptly in this regard.

Strong collaboration and cooperation betward among the SMIP, DADOs at
community level should be developed.
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4.2.3

4.2.4

4.3.

43.1

4.3.2

4.3.3

4.3.4

For the implementation of Maintenance Pla geepared by SMIP), the resources
should be made available to the project by expipimiernal and external source of
funding.

The operation of two dredgers must be coatinfor overall sustainability of the
whole system. The deposited silt in the Main Camaganch Canals, Secondary
Canals, Tertiary Canals, Water Courses etc. mustldsred as far as practicable.
Flow of water above the free board level must moaliowed at any case.

Recommendation for Technical Aspect

Proper drainage development works are toabeed out to minimize water logging
and to reduce the retrogression of the rivers/etsubnd developed drains in the CA.
Soil conservation works along with the afforestatmyograms need to be carried out
in the CA.

Utmost care should be given to the durabibfy the old physical structures.
Temporary rehabilitation works is also necessarptevent further damages that may
need heavy investments afterwards as it has hagperlee past.

The farmers must be persuaded to constreict ¢hannels to irrigate their lands as
this will improve the efficiency of water delivergonjunctive use of surface and
groundwater at the tail ends can be improved byeldging the shallow tube wells.

More inlets should be made in order to augment #bwhe tail end.

The present condition of the service roads musinproved and the movement of
heavy vehicles must be stopped.

4.4 Recommendations for Management Aspect

4.4.1 In order to increase the agronomic efficieoLySMIP, technological interventions in

4.4.2

4.4.3

4.4.4

terms of high yielding and improved varieties of ajar crops and their crop
management technologies are to be developed anchoped through farmers
participatory research approach. Larger plot demnatisns of the best-bet
technologies, seed-kit distribution and farmersining and visits are the key
approaches to upscale the farmers’ technical know-h

Agricultural officers and veterinarians frdaMIP should be deployed and trained
frequently to up-scale and update their technicavwkhow on improved agro-
techniques.

The organization structure of the SMIP mustooitput oriented and for each and
every staffs must be developed and enacted. Base¢keoperformance of the staffs
rewards and punishments should be enforced.

WUAs in different levels should be accourgalaind functional ontheir duties,
responsibility and authorities. The project shopldvide the trainings, awareness
campaign, InformationCommunication and ServicesSjl@naterials to WUA and
beneficiaries. The project (social unit) shouldilfete and monitor the WUAs
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4.4.5

4.4.6

4.5

45.1

45.2

management and election process. The project slppaldde the technical guidance
and facilitating role in operationalizing the syste

There should be coordination committee fagation management and agriculture
development as mission program. The committee bedibrmed as follows:

Director, Regional Irrigation Directorate Coardior

Director, Regional Agriculture Directorate Membe

District Agriculture Development Office Member
Agriculture Inputs Corporation Member

Irrigation Division Office Member
Agriculture Development Bank Member

WUCCC Member

District Livestock Development Office Member

Project Manager (SMIP) Member Secretary

Heavy equipment needed for O & M must be iredaand maintained timely and
must be made available for O & M works. Better cdhmation and co-operation
between Regional Irrigation Directorate and SMiRegded for the timely use of the
heavy equipments.

Recommendation for Financial Aspect

Timely release of the budget and delegatibmexessary authority including the
financial authority from top to the bottom shoul@ Imade with corresponding
emphasis on accountability.

ISF collection rate is in decreasing trente Tesponsibility need to be given to
WUAs for ISF collection. Act related to ISF collemt and management should be
formulated and enacted.The act should made provigiccollect ISF with the land
revenue. The government should provide the matcliimgls to the WUAs as
equivalent to the collected ISF to increase itéectibn.
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Annex-|
Sample Questionnaire of Household
Survey
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Questionnaire Code No:

HOUSEHOLD SURVEY QUESTIONNAIRE

Impact Evaluation of Sunsari —Morang Irrigation jeod

UL

1. GENERAL INFORMATION
1.1 DIStriCt......ccevvvvvrennnnnn. 1.2 Murpallity/VDC .........ooovvveiiiiiiiiinnnn W\Bard
No...........
1.4 Name of the Settlement/Tole ... HSuse No
1.6 Name Of ENUMETALON .........c.uuuuveeen e ceeeeeiennenes s e e e e e e e e eeaeeeeeennnnees 1.7
Date......cccooevevnnnnn.
1.8 Name of SUPEerVISOr............ccuvvvvvvimmmmmmnnnn.
1.9 Distance of Interview HH from Canal (km) ....................
2. Household INFORMATION
2.1 Name Of HOUSENOIA ............oovviiiet e e e e e e e e e e e e e e
2.2 Ethnicity: 1. Brahmin [__]2. Chettri 3 _Jar 4 Tu
5. Muslim 6. Chaudhary [_ladav 8. Gurd__] 1
9. Magar 10. Rai 1 hbu 12. Kami [] L1
13. Sarki 14 Damai [ ] Othgrscsfy)...... 1
2.3  Sex Male[_] Femall_]
2.4 s the respondent head of this household Yol No [
2.5 Land ownership/rental of the household fomiag
Own land=4, Fully Rented=3 Partly Rented=2, Rehted=1, Dont' Know=0
[connee. ]
Own Land HH is the owner of the land
Fully Rented Fully Rented for farming
Partly Rented Part of the land is rented and davtvm land
No Rented Not rented but ownership is others
Don't' know null (not much aware)

2.6. Household family number:

2.7  Since how long have you been in this village ?
1. From generation to now[ ]
2. 0-2 Years,

3. 2-5years,

4. 5-10 years

5. 10-15 years

6. 15-20 years

7. more than 20 years
If migrated from which district or village? .............ccooeeeee.

JUOOO
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2.8  What is your family’s major occupation? (mukignswers)
1. Agriculture
2. Trade/Business [ ]
3. Govt./Private Service [
4. Industries ]
5. Wage/Labour 1
6. Others.............. ]
2.9 Major sources of family income?
i) Agriculture ]
ii) Business 1
iii) Services ]
iv) Remittances [ ]
v) Others ]
2.10 Land holding of household
S.N. | Land Total land (Bigha) Irrigated Land Ungated
1 Khet
2 Bari
Total
2.11 Food Sufficiency from own agriculture prodaoati
S.N. Months Sufficiency (Tick)
1 None
2 Less than 3 month
3 3-6 months
4 6-9 month
5 9-12 month
6 Surplus
2.12 Copping strategy below 6 months of food sidficy
S.N. Income source (Tick)
1 Wage Labour work in near town
2 Remittance
3 Services in private sector
4 Others
Effectiveness
3.1 Production of major crops (at present)
Crops Total land | Production (Quintal/Bigha) Increase of
S.N. area Production due to
(Bigha) Quintal Quintal/Bigh irrigation
1
2
3
4
5
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O[NNI

Total

3.1.1 Production of major crpos (before irrigatfanilities)

S.N.

Total land
area
(Bigha)

Crops

Production (Quintal/Bigha)

Quintal

Quintal/Bigh

Increase of
Production due to
irrigation

OO N0 (WIN|F

Total

3.1.2 Agriculture Inputs for Production

S.N.

Agriculture Inputs

Quantity (per
year) kg

Unit cost/kg
(NRSs)

Cost (per
year) NRs.

Availability in
cropping seasof

Urea

Compost Fertilizer

Complex Fertilizer

Compost Fertilizer

Seed

Pesticide

Insecticide

Labour

OO IN|O|OTB[WIN|F

Others........c.........

Total

3.2

Daily food consumption habit of household

n
pa

Food

Food Habit Before

Irrigation

Present

Food Habit at

Remarks

Rice

Bread

Pulses

Vegetables

Fruits

Milk

Ghee

Corn

OO |N|O |0 WIN|F

71




3.3  When do you use the irrigation scheme from?  earY
3.3.1 Do you use water provided by Irrigation schém

a) Yes, by the proje(”] b)Yes, by tramiall schenT__] c¢) Yes, by bd ]
d) Only rain fed ] e)othe ]

3.3.2 What type of irrigation facilities are youngsto irrigate land?

a)Sunsari Morang Irrigation b) Small Irrigatia) Ground Water d) Traditional
irrigation e) No-irrigation

3.4  Are you satisfied with the irrigation facilig@
Highly Satisfied=4, Satisfied=3 Moderately sa@sfr2, Dissatisfied=1,
Dont' Know=0

Highly Satisfied Regular and almost always suffitiater supply
Satisfied Regular supply with sufficient water
Moderately Satisfied Supply of water in low volume

Dissatisfied No supply of water

Don't' know null (not much aware)

3.5 If you do not have irrigation service, Whateygf facilities would you prefer ?
a) Canal__1 b)Groundwatg——] c)Liftsystet 1 d) Other[_]
3.6.1 Ease of irrigation water supply during croppingssea

Easy to get water=4, Time consuming=3 Hard to Zetnfluence by person=1,

Impossible=0
[ ]
Easy to get water Easy to get sufficient water upp
Time consuming Un timely and low volume of supply
Hard to get water Hard to get the water for irig@ton plantation
Influence by person| Not systematic (influence perget easily)
Impossible Almost impossible to get water

3.7.1 Level ofirrigation water supply during tt®pping season
Excess=4, V. Adequate=3, Adequate=2, Fairly AdesrtIinadequate=0, | ........ ]

Excess Excess water, Much more than needed
V. Adequate More than Adequate

Adequate Just Adequate

Fairly Adequate Just Below Adequate

Inadequate Water is inadequate
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3.8

3.9

3.10

3.11

3.12

3.13

Impact

4.1

i) Yes 1 i

Are you a member of Water User Association ?

)No. ]

If Yes, what is your present responsibility engrigation committee?
1. Position..................

2. No of Megfs attended..............cceennnn.

Interval of meetings being held ?
1) Once in a month ii) Twice in a month iii) Bimthly iv) as required

Are you satisfied with the mobilization of é&'s Community in maintaining and
improvement of irrigation facilities?

Highly Satisfied=4, Satisfied=3 Moderately stid=2, Dissatisfied=1,
Dont' Know=0

Highly Satisfied Well maintained canal/regular watefarm by WUA

Satisfied WUA members working as per demand

Moderately Satisfied Mobilized members in minimum level

Dissatisfied No mobilization and no work for impesaent of irrigation
facilities

Don't' know null (not much aware)

How much do you pay for Irrigation Charges ?
NRs.

Are you satisfied with the Charges ?

Highly Satisfied=4, Satisfied=3 Moderately sti¢d=2, Dissatisfied=1,
Dont' Know=0

Highly Satisfied The irrigation charges are appiaterfor sufficient water

Satisfied The charges is satisfied for existingises

Moderately Satisfied The charges is little bit high for low volume of tea

Dissatisfied Charges is high and burden for farrhargng no sufficient
irrigation

Don't' know null (not much aware)

Has the cropping intensity changed in youd lafter irrigation?

Totally Change=4, Changed=3 Moderately changed¥®change=1,

Dont' Know=0

Totally Change

The cropping intensity has changé&ally after irrigation

Changed Cropping intensity is changed

Moderately Cropping intensity is changed in some extent
Changed

No Change No change on cropping intensity aftegation
Don't' know null (not much aware)
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4.2 If yes, how much is your cropping intensity?

i) One crop in year (100%) ii) Two crops in a yé200%) iii) Three crops in a year

(300 %)

iv) More than 3 crops in a year (----%)

More than three crops=4, Three Crops=3 Two aBpOne crops=1,

No change=0

More than 3 crops

More than 3 corps in a year watbh crops

Three Crops

Three crops in a year

Two crops

Two crops in a year

One Crop

Only one crop in a year

No change in cropping

No change in cropping

4.3 Has the cropping pattern change after irrigé&tio

Totally Change=4, Changed=3 Moderately changed¥®change=1,

Dont' Know=0

Totally Change The cropping pattern has changedyatfter irrigation
Changed Cropping pattern is changed

Moderately Cropping pattern is changed in some extent
Changed

No Change No change on cropping pattern afteratiog

Don't' know null (not much aware)

4.4

4.5

If yes, name the new patterns?

Has the household income increased after troigdy sale of agriculture products?

Totally Increased=4, Increased=3 SatisfactoryNd,Increment=1, Don't Know=0

Totally Increased HH Income is increased fully fragriculture products

Increased

HH Income increased

Satisfactory

Satisfactory increased of HH income

No Increment

No increment of HH Income

Don't Know

Do not know whether increased or deadas

4.5.1 Do you spent to your children's educatiorlv

Higher Education=4, Campus level=3 Secondar@mnary=1, Not schooling=0

Higher Education
Campus level

Degree and higher level of edoaat country/abroad
Studies in Campus level

Secondary Higher secondary and secondary levelufagion
Primary Primary education only
No Schooling Not enroll in school
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4.5.2 Do you able to spent for the treatment tar yamily health aspect?

Major Health sickness=4, Regular checkup=3 Qooascheckup=2, As and when
necessary=1, Not visit health institutions=0 .[....]

Major Health Sickness Treatment of major operatams sickness in
hospital/nursing home

Regular checkup Regular visit the hospital/clifmscheckup

Occasional Checkup Occasional visit on checkumspital/clinics

As and When Visit hospital/clinics as and when sick

No visit to health institutions | Not visit to healtistitutions

4.5.3 Do you able to purchase/install durable gdbtt$ essentials) in house?

Fully Purchased=4, Partly purchased=3 Some #@ms&lo purchase=1, Don't

Fully Purchased Purchased (TV, Freeze, Motorcygdagerators, kitchenware, mobile
Partly Purchased partly items

Some times Only kitchenware

No Purchased Not able to purchased new items

Don't know Not aware or not considered

4.5.4 Do you able to build/maintain the house?

Build New house=4, Extension of old house=3 kiddse repair=2, As it was=1,
Old house=0 [.......... ]

Build New house Able to build new house and livihgre
Extension of old house Extension of rooms in oldd®

Old House Repair Old house is repaired and maiethi

As it was No repair and maintenance of old house
Old house Old house which is going to breakdown.

4.6  What are the major investment of your household

+ Education ]
» Purchase of land (I
e Purchase of Livestock L1
« Social Function C 1 o
« Others; L]

4.8 Has the women's drudgery been reduced aftigiation ?
i)yes ] i) No

4.9  Accessibility of transportation to go to farmdamarket center?

Accessible=4, Accessible only on dry season=3achkessible in rainy season=2,
Inaccessible all season=1, No road service=Q..[..].

Accessible Accessible to go to farm and marketlisemson
Accessible only on | Accessible only on dry seasdarm and market
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Dry Season

Inaccessible in In accessible in rainy season due to flood andtssing
Rainy season

Inaccessible in all | In accessible in all season to farm and market
season

No Road service Not road services to go to market

4.10 What are the major problems of your irrigatsystem ?

Interviewer Name ...........ccooovvviivininnnmmmmnnnn. Signature and Date................ceeeeeennne

Supervisor Name ............eeeeiieeieee s e Signature and Date

Respondent's Contact Phone:
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Annex-l|
Sample Checklist of FGD and Technical
study
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CHECKLIST FOR -Beneficiaries (Water Users Assaoiad

1. GENERAL INFORMATION

1.1 Name of Participating WUAs

QLo

2

1.2 General Objective of WUAS

POTYO®EOTR

1.3 Major Activities of Irrigation facilities
a.

b
C.
d.
e

2. Water User's Association Management
2.1 WUA Members : Total farmers
2.2 Formation of Executive Committee

» Election of process EC
* Women Participation
» Social Inclusion

.N. | Name Position

ol g A W N | O
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2.2

2.2

2.2

2.3

2.4

10

11

12

13

Number of Meetings held in last year:

Major Topics of Discussion on Irrigation andrRang (minutes of the meetings)

Major income source of the WUA (Last year 268Y

S.N. | Income Source Amount
1
2
3
4
5
Total
Main Expenditure of WUA
.N. | Main Expenditure Amount

gl & w| N R o»

Total

Irrigation Charges per month :
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2.5 Is the charge sufficient to operate WUA ?

Sufficient=4, Moderately Sufficient=3 Low Chartgeoperate=2, Insufficient=1,
Has to be revised=0

Sufficient The existing charges are sufficient pe@te and manage
WUAs

Moderately Manage and operate hardly

Sufficient

Low charge The charges is low to operate WUAs

Insufficient Insufficient to manage and operate WAJA

Revision It has to be revised and increased

2.6 Is there any provision of late fee if the mdyptharge payment is delayed ?
Late Fees: NRs

2.7 Irrigation management system of the User's Citteenin village

3.1 Irrigation Canal water flow in seasonal basis:

Name of Canal:
Command Area VDC

S.N.| Name of Water Users | Water Flow in Rainy | Water Flow in Dry season

Associations Season
Mo | Qua | Adequac| Months Quanti| Adeq
nths| ntity |y ty uacy

3.1.1 Production of major crops in the area

S.N.| Crops Total land| Production (Quintal/Bigha) Increase in
area production after
(Bigha) Quintal | Quintal/bigha | irrigation

1 |
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OO N0 WIN

Total

3.2 Has the cropping pattern changed after tingdacilities?

Totally Change=4, Chnged=3 Moderately changed<@ change=1,

Traditional=0 - ]
Totally Change The cropping intensity has changé&ally after irrigation
Changed Cropping intensity is changed
Moderately Cropping intensity is changed in some extent
Changed
No Change No change on cropping pattern afteratiog
Traditional Cropping are in traditional way

3.3 Condition of Irrigation Canal

Fully Operational=4, Operational=3 Partly Operaéil=2, Not operational=1,
Need Rehabilitation=0

Fully Operational The canal is operating fully wittlequate water flow

Operational Operational in all season

Partly Opertional Operational partly, some secisonot working and leakage
of water

No operational No operational and damage structures

Rehabilitation Need Rehabilitation of canal

3.4How frequently do you repair and maintain the canal

Almost Always=4, Frequently=3, Sometimes=2,rdRa=1, Never=05 [........ ]

Almost Always Maintenance and repair conducted alnatways
Frequently Maintenance and repair done frequently
Sometimes Only sometimes repair and maintain

Rarely Maintenance and Repairing conducted rarely
Never No Maintenance and repair
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3.5 Please enlist the major problems of your ati@n system.

What are your suggestions for improvements ofatran facilities in your area, please enlist
according to priority?
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Checklist For Project Staff

Relevancy
» Policy and Plan implementation of Sunsari Moramg#tion Project
o lIrrigation policy (2060) and project strategies
o Annual plan for irrigation facilities
Effectiveness
« Command Area in each project phases
o Phasewise construction and command area development
» Completion and operation of irrigation schemes(tsgna
o Timely completion and operation of irrigation canal
0 Supply of water to the canal
* Production of Agriculture Products
o Production and productivity of agriculture products
0 Target of command area and production
» Beneficiaries and their social status
o Total number of HH benefitted
o Command area VDCs
o Social groups (Dalit, Janjati, etc.)
* Economic and livelihood of farmers
o0 Improvement of Livelihood of farmers
Impact
* Increment in agriculture production yield
0 Major agriculture yeild in comman area
* Improve the access to transport agriculture prodnd inputs by using Access Road
0 Access road on main canal and branch canal

o Maintenance of access road
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Efficiency
» Cost-benefit of the project in terms of investmiendifferent phases
o Project investment and annual budget
o0 Benefit of the project
* Timely Completion of project and additional cos$tafny)
o Timely construction of project
0 Additional cost or cost verification
Sustainability
* Financial Sustainability;
» Government investment in the project, IDA loan
 lIrrigation tariff, income from farmers
* Rrepair and maintenance expenditure

» Short term financial shortcomings, long term finahcequirement, Budget
allocation etc.

» Technical Sustainability;
» Discharge, water flow in canal section, life of tanal, existing structure,
» Repair and maintenance of canal etc.
» Organizational arrangement/Management;
» EXxisting organizational structure,
» Staffing pattern, Staff movement,
» Job analysis, Field staff,
* Supervision and monitoring, MIS on irrigation.
* Environmentally Sustainability:
» Environmental degradation, solil erosion, floodnpdéion and vegetation etc.

* Mitigation Measures
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Checklist for Mixed Group

Relevancy
» Policy and Plan implementation of Sunsari Moramg#tion Project
o lrrigation policy (2060) and Sunssari —Morang latign Project
o Implementation of Planned irrigation shcemes
Effectiveness
« Command Area in each project phases
o Phasewise construction and command area development
» Completion and operation of irrigation schemes(tsgna
o Timely completion and operation of irrigation canal
0 Supply of water to the canal
* Production of Agriculture Products
o Production and productivity of agriculture produ@tsrease)
0 Target of command area and production
» Beneficiaries and their social status
o Total number of HH benefitted of Sunsari and Morang
o Command area VDCs coverage
o Social inclusion (Dalit, Janjati, etc.)
* Economic and livelihood of farmers
o Improvement of Livelihood of farmers
o Improvement on health, education, well being ofdetold
Impact

* Increment in agriculture production yield

o0 Major agriculture yeild in comman area with chaingeropping pattern
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* Improve the access to transport agriculture prodnd inputs by using Access Road
0 Access of transport by access road to go farm artehcenters
0 Maintenance of access road
Efficiency
» Cost-benefit of the project in terms of investmiendifferent phases
o Project investment, IDA credit and Government livesnt
o0 Benefit of the project as per investment
» Timely Completion of project and additional cos$tafny)
o Timely construction of project
o Timely supply of Water for irrigation
Sustainability
* Financial Sustainability;
» Government investment in the project, IDA loan
 lIrrigation tariff, income from farmers
* Rrepair and maintenance expenditure
» Technical Sustainability;
» Discharge, water flow in canal section, life of tanal, existing structure,
» Repair and maintenance of canal etc.
* Organizational arrangement/Management;
» Existing Project organizational structure,
» Staffing pattern, Staff movement,
» Supervision and monitoring,
» Coordination with WUA and other stakeholders.
* Environmentally Sustainability:
* Environmental degradation, soil erosion, floodnpddéion and vegetation etc.

* Mitigation Measures
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Technical Checklist

Checklist for Technical Evaluation

Name of the Scheme

District:

VDC:

Name of the Consulting form

Completed By:

Completed Date:

Field Visit Date: From To

A) INTAKE WORKS (Method: Discussions with SMIP Officials, Transect Walk and

Observations)

1. Degree of the durability of the Intake Structure

Excellent =4, Good =3, Satisfactory=2, Fair=1, Poor=0 [....c........ ]
Excellent Perfect Quality and Workmanship, Welldtioning
Good Good Quality and Workmanship, Good Functioning
Satisfactory Satisfactory Quality and WorkmansFkipnctioning
Fair Quality and Workmanship to be improved, Baddtioning
Poor Low Quality and Workmanship, Non-Functional

If fair and poor, please provide remarks

2. Degree of the protection works of the Intake:

Excellent =4, Good =3, Satisfacory =2, airEl, Poor=0 [.............. ]
Excellent Perfect protection works
Good Enough Protection Works
Satisfactory Satisfactory Protection Works
Fair Improvement of Protection Works needed
Poor Poor Protection Works, Chances of Washout
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If fair and poor, please provide remarks

3. Frequency of cleaning and maintenance of Intake:
Almost Always=4, Frequently=3, Sometimes=2,rdRa=1,Never=0 [

Almost Always Maintenance and Cleaning conducteabal always
Frequently Maintenance and cleaning done frequently
Sometimes Only sometimes clean and maintain

Rarely Maintenance and Cleaning conducted rarely
Never No Maintenance and Cleaning

If rarely and never, please provide remarks

4. Degree of Community Participation in O & M werk
Excellent =4, Good =3, Satisfactory =2, Fair =1, Poor=0 |

Excellent Full Participation in Decision Making almdplementation of O&M
works

Good Good Participation in all aspects of O & M

Satisfactory Satisfactory Participation in O &M VKer

Fair Less Patrticipation in O&M Works as desired

Poor Almost No Participation in O & M Works

If fair and poor, please provide remarks
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B) MAIN/BRANCH CANAL SECTION (Method: Transect Walk , Observation,
Discussion with Official of SMIP)
Chainage NO: ......ooooeeeiiiiiiiiiiis to Chgm&lo...........cvvvvennnnnnn.

1. Adequacy of water demand:
Excess=4, Adequate=3, Satisfactory=2, Fairlycpdde=1, Inadequate=0, .]

Excess Excess water, Much more than needed
Adequate Adequate of water

Satisfactory Satisfactory of water flow

Fairly Adequate Just Below Adequate

Inadequate Water is inadequate

If inadequate, please provide remarks

2. Adequacy of Service level:
Very High=4, High=3, Adequate= 2, Fairlydéguate=1, Inadequate=0 [ ]

Very High Service level to full and utmost satigfan
High Service level to satisfaction

Adequate Adequate service level

Fairly Adequate Service level fairly adequate
Inadequate Inadequate Service Level

If inadequate, please provide remarks

3. ned,
= i
' Good Good functioning as required |
Satisfactory Satisfactory functioning with minooptems
Fair Unsatisfactory functioning
Poor Leakages, breakdowns and damaged section
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If fair and poor, please provide remarks

4. Frequency of Silt removal on the studied section

Almost Always=4, Frequently=3, Sometimes=2,dRarl, Never=05 | ...... ]

Almost Always

Removable of Silt almost always

Frequently Frequently removable of silt
Sometimes Silt remove sometimes
Rarely Silt remove rarely

Never No silt removable

If rarely and never, please provide remarks

5. Frequency of maintenance of the studied section:
Almost Always=4, Frequently=3, Sometimes=2,rdRa=1, Never=05 [ ...]

Almost Always

Maintenance conducted almost always

Frequently Maintenance done frequently
Sometimes Only sometimes maintained
Rarely Maintenance conducted rarely
Never No Maintenance

If rarely and never, please provide remarks

6.Degree of the condition and durability of theuStare on Main/Branch Canal Section:

Excellent=4, V. Good =3, Good =2, Er

Poor=0 J[....e. ]

Excellent

Perfect Quality and Workmanship, Welldtioning
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Good Good Quality and Workmanship, Good Functioning
Satisfactory Satisfactory Quality and WorkmansRkipnctioning

Fair Quality and Workmanship to be improved, Badd¢tioning
Poor Low Quality and Workmanship, Non-Functional

If fair and poor, please provide remarks

7. Degree of the functional matter of the Strugumn Main/Branch Canal Section
(damaged, ,malfunctioned, leakage etc.) :

Excellent =4, Very Good =3, Good =2, Fair=1, Poor=0 [.............. ]
Excellent No leakage, no breakdown, and no damseetibn
Good Good functioning as required
Satisfactory Satisfactory functioning with minooptems
Fair Unsatisfactory functioning
Poor Leakages, breakdowns and damaged section
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Annex-lll
Technical Study of SMIP
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Annex lll- Technical Study: Findings

The new intake, pre-settling basin, old intaketlisgt basin, mini hydro plant, transmission

lines and main canal up to 106RD of SMIP was uikltg the technical team together with

the concerned project officials. The following #ine main findings and recommendations:

The new intake is built about 1300 m upstream ef ofd intake to increase the
discharge of CMC from 45 ffsec to 60 riisec.

In between the new intake and old intake a 300 myg lpre-settling basin is
constructed where the velocity of flow is low inder to collect as much silt as
possible through sedimentation process. The cellesilt is removed through the
escape built on the right side of the old intake.

The durability of structures at both of the intakas be rated good.

The maintenance and cleaning of the intake sitdeng frequently.

More protection worked are needed upstream of éweintake.

Beneficiaries and the project official pointed dbat the flow of Kosi River is
shifting westwards year by year. This has causedldwv flow of water in CMC
during the dry season. Some kind of diversion sysgeneeded to divert enough flow
from Kosi River to CMC during dry season.

A bridge on Kosi River just upstream of the newak# is being built by The Road
Department. It is strongly recommended that theciafs of National Planning
Commission and concerned Ministries take up thatten seriously to construct the
bridge with the diversion system for SMIP.

So far as community participation for O & M workktbe intake sites is concerned it
can be said that it is poor. The WUACC & the Peojenust discuss themselves for
more and more involvement of the beneficiaries i& ® works of the intakes. Also
the beneficiaries are advice to follow up the carddion. aspects of the diversion
system.

The gates and other mechanical structures instaltethe intakes are maintained
satisfactorily.

A de-silting basin (length 990 m and bed with 6Gsgonstructed to collect the silt
of the second highest silting river (Kosi) of theoMd. The silt is removed with the
help of French made two- cutter suction dredgerd4dni/hr capacity. Both the
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dredgers are in operation from last 17 years andgrasent they need heavy
maintenance works for their operation.

During the field visit it was found that only oneedger was working and the another
was out of order. It is strongly suggested thatNeistry allocate sufficient funds to
SMIP for the procurement of new dredgers.

3.2 Megawatt of power is also generated downstrefiine de-silting basin with the
head available due to the construction of the me#ake. The power generated is used
to operate the dredgers and the surplus energgnisected with the National Grid.
The mini hydro-power plant was under maintenanceksvduring the field visit.

At 12. 9 RD of the Main Canal the bed level of PainRiver has lowered beyond
expectations. This was caused by flood on the @wet progressive lowering of the
downstream levels. The bridge over the Patmali Rased the water conveyance
works were effected. The project carried out primw@cworks with enough energy
dissipation system, cut offs and side protectiomska. Now all the structures are
safe. The project officials are of the opinion tlfathe rehabilitation works were
carried out earlier, the cost of the repairing véonkould have been much less.

The supply of water in the Main Canal section carcbnsidered satisfactory. It was
observed that the silt deposit is not cleared féorg duration of time. This means
that the present supply level is below the requsedply level. As discussed with
SMIP officials the present supply is around 43sec instead of 60 ffsec, which is
the required discharge. The discharge in the ManaCis lowered not only by the
deposition of silt nut also due to leakages in sdveoints. The tail portion of SMIP
is badly effected due to the low flow of water hetmain canal. The irrigation water
is inadequate which causes several problems aaihdt was known that there is a
problem of closing the Main Canal for a long period maintenance works. It is
recommended that the SMIP with the help of WUACKetarompt action for the
clearance of deposited silt and repair of the lgakaThe Main Canal must be closed
for repairing works in such a way that it did nagtdrb the cropping practices of the
beneficiaries. WUACC has a big role to play in thspect. It must be carried out in a
planned way with the acceptance of all stakeholders

Another problem in the Main Canal is the encroaahinoé banks in several places
specially in Jhumka and Khanar areas. Houses aitte dmuthe top of the banks.

Toilets are built on the inner slope of the banKgchen gardening and animal
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husbandry development works are carried out in talside slopes. The houses built
on the top of the banks have electricity connestiodow it is possible on the
government land ? The slopes are cut in severakpland the initial designed slope
is not maintained. The seepage line is disturbeing leakages at several places.
The operation and maintenance of the Main Canalsis effected. The houses must
be immediately removed and the damaged portiorasiregpto avoid leakages. The
side slopes of the banks must be maintained ashpedesign. Plantation of tree is
recommended.

The condition of the service roads is fair. In sageetions immediate maintenance is
needed. The roads are built for O & M works of SMBut at present most of the
roads, especially from Jhumka to Chatara is usedefgular traffic. Heavy loaded
trucks and buses filled with passengers are usiagervice roads. Accident can take
place at any time. In past a bus plunged intocteal causing several deaths. Also
recently a tractor fell down the canal which alsmsed some casualties of human
being. This type of activities must be controlled.

The Aqueduct at 48 RD of the Main Canal is funatgnsatisfactory. But due to the
lowering of the bed level of the river, the bridged the Aqueduct is effected. At
present a new bridge is being constructed to replae old bridge. Sufficient energy
dissipation works & protection works on the bedtlo¢ river is recommended to
protect further lowering of the bed level due ttragression. Also the movement of
heavy vehicles through the old bridge is to be @opmmediately.

The Escape built at 52RD is closed now to preverihér damages downstream and
the nearby settlement. The side drain is also mattfoning. The guide wall is also
damaged. Necessary protection works downstreanapiléhtion of the guide wall
and the repair of the drain is to be carried owg@m as possible. The Escape can not
be closed for ever as the possibility of openithgg Escape always exists in case of
emergency.

The Cross Drainage works at 52 RD needs minor riegaivorks like plastering etc.
Also at 56 RD the bridge is damaged due to the dmgeof the bed level
downstream. Protection works to prevent further aiges is needed.

The Head Regulator at 64 RD is functioning satisfialy.

At 70 RD there is a small Escape which functiond.\iide floor downstream of the

bridge is damaged. Protection works are recommended
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The bridge at 80 RD is totally collapsed and a bemige is under construction. The
reasons for the collapse of the bridge is the sasni the previous cases. The floor
downstream of the bridge completely collapsed aldoyears ago. Now the floor of
the new bridge is concreted with piling works. itlwake one more year to complete
all the rehabilitation works including the constiion of the new bridge.

At present a major rehabilitation works is beingnelan Budhi Khola at 106 RD. The
present structures are functioning satisfactorydugt to the lowering of the bed level
of Budhi Khola, the protections works downstreard #re side walls are collapsing.
The water conveyance works and the bridge aboveitke were endangered. The
SMIP took prompt action to repair the floor withtexgabion works, sheet piling new
cut offs etc. At the time of the visit the worksneeén good progress and it is expected
that the major part of rehabilitation work will beompleted before the coming
monsoon. Now the whole structure on the main cahdlo6 RD can be considered
safe. Now the supply to the Morang District is plolesas Bhdhi Khola is on the
border of Sunsari and Morang districts. SMIP'sor$fin this regard is appreciated.

Almost all the structures of the Main Canal ardtbmore than 50 years ago. Besides
the structures discussed above, it can be saidhibadurability of most of the other
structures can be rated fair. Some of them needmbiut immediate repairing works.
The quality and workmanship of some of the striegus to be improved. The degree
of functional matter of the structures looks satisbry.

The maintenance of mechanical gates and other lgaatgreasing etc are done from
time to time.

SMIP is advice for the close monitoring of the stues of the Main Canal. The
reasons for damages are flood, lowering of theleeel of the rivers/ rivulets due to
retrogression and side drains which are in biggee sow due to deforestation
practice. If some minor damages are noticed, proaghion must be taken for
immediate repair works. As the structures are aloimplete breakdown may happens
are old, complete breakdown may happen if not regdain time. Also late
rehabilitation works will cause heavy investmerdfierwards as it has happened in
the past.

The Shankapur Branch Canal is functioning well. $hpply of irrigation water looks
good. The silt deposit was cleared not so long &gmugh bank lining works is

carried out at the head portion. But the tail -4 is damaged and all the supply is
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diverted towards the near by drain. It must be iredaimmediately otherwise the
supply of water in field channels and village cesrslownwards the damaged portion
is not possible. Project must seek community @adtion for the timely repair
works.

The inlet, to augment water from nearby Jwala Rieethe tail portion of T-3 at
Shankarjora VDC is damaged completely. The bedllevJwala River has lowered
beyond expectations and the whole inlet systenamsadjed. Now the supply of T-3 is
diverted to the Jwala River causing more damagethi$ case a major rehabilitation
work with the involvement of the beneficiariesurgently needed.

The Canal section of Holiya Minor was well maintdn The silt was removed about
1 year ago with departmental work using excavafbine removed silt was
immediately taken away by outsiders. It would hbaeen better that the removed silt
is deposited at the damaged bank portion to mainta¢ necessary slope. Some
leakages were observed in the Aqueduct. Communrtggyventions and participation
is urgently needed in such cases. The outsiders$ Ineuprevented from taking away
the removed silt. Also the beneficiaries can reph& leakage of water in the
Aqueduct. This will prevent the wastage of water.

In the Sukhsaina Branch near Inerwa a tertiary oblars damaged which causes
wastage of water. The users have closed the s@#bghe upstream of the damaged
tertiary channel to avoid the wastage of watet.tBis is not the proper solution. The
beneficiaries downstream are deprived of the itiagawater which is at present
badly needed for the paddy plantations. The comcebeneficiaries and the SMIP
must work hand to hand for the immediate repaimwogks.

During the field observations it was noticed thla¢ Sitagunj Branch, Ramgunj
Branch and Jhumka Minor are all functioning satigfaly. The clearance of silt and
minor maintenance works were carried out from timgme.

In some field channels and village courses it whserved that the required bank
slope is not maintained which is causing leakages.

It was noted that the head and middle reach oSitegunj Branch, Ramgunj Branch
and Jhumka minor are all functioning satisfactoriiyne durability of the structures
can be rated good and the degree of functionalemattalso satisfactory. The silt

deposited and some minor maintenance works weriedayut from time to time.
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Annex-|1V
Focused Group Discussion
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EGD with SMIP Staff(S..D.E. Chief Accountant, Engineers, Field Staffs,

PRENA)
Presentation
1. Mr. Surya Naraya Thakur Engineer
2. Suk Dev Thakur Engineer
3. Mr. Dharma raj Adhikari Overseer
4. Prem Chandra Jha Engineer
5. Naumidin Hok Overseer
6. Suk Dev Sharma engineer
7. Durga PI Pokhrel
8. Balaram Yadav Asst. engineer
9. Sujin K. Chaudhari Supervisor
10. Nar B. Basnet Engineer
11 Mahesh K. Pokhrel Engineer
12. Ramesh L. Karna Engineer
13. Pramod K. Das Overseer
14. Ajaya K. Mandal Asst. Engineer
15. Kali Pl Dev engineer
16.  Shailendra Sigh engineer

] 17. Purnendra K. Kayastha engineer
18. Sambhu Pl Ojha Account Officer
19. Udin P. Dev Engineer
20 Girija P. Karna Secition Officer
21. Shyam Nadin Yadav SDE
22. Hiranya P. Sharma Agri Officer
23. Mohan P. Shrestha Supervisor
24.  Harikrishan Acharya Engineer

Major discussions and observations are as follows:

The works not completed in the First Stage of Ssll® revised and carried over
to the later Stages. The revision is need on tgpesrk also.

The fund allocated for the"2phase of the Third Stage is not sufficient. GoN is
not fulfilling its commitments. SMIP is like a Vit Elephant'.

Due to siltation the flow of water in the Main Cans less than the designed
discharge. If the flow is increased from 56/sec, the level crosses the free broad
level. The reduced flow of water causes problethatail end.

The water management is also poor. The water isuititient in the dry season.
The beneficiaries at the head reach do not folloavwater delivery schedule in

the paddy season.
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Diversion with protection works and de-silting dfet Main Canal is urgently
needed to increase the discharge. If the normal EKosi River goes 1m down,
the flow in CMC will be around 40-45 Yisec.

Also the whole Command Area is not developed.

Encroachment of River Bank is increasing. This muoststopped and all the
illegally built infrastructure should be removed.

Boys & girls are swimming in the canal. Sometimesident occurs and the canal
must be closed. This effects the supply of watethi system for more than 5
days.

All the structures of CMC are old. The brick magomrork in several places is
damaged and exposed. The conditions of the bridgesalso poor. Heavy loaded
buses and trucks are using the service roads.€efasts the old structures. Also
the banks get weak. The bed level of most of thersiand drains is lowering day
by day effecting the bridges and the structures.

Due to environmental degradation now the drainelbped are of bigger sizes
which cause the lowering of bed level of riversrbgaAlso the flood water from
time to time effects the whole system.

There is a need of developing 'Maintenance Mastan'Pfor SMIP. The
involvement and participation of the beneficiafi@sO & M works must be made
compulsory.

At present the beneficiaries are taking the respdities of repairing works in
some cases with Project support. But much improvesnare needed for this type
of works. If properly conducted this system is good

During the discussion it was agreed that the atjul activities has increased.
Different types of crops are cultivated and thedpiadion is higher than before the
Project.

In 2 to 3 canal systems the water tax is collectdsb money is raised among the
beneficiaries to clean the water courses. It sempresent water tax collection
procedures needs rectifications. The formulationAat in this regard is a
welcome step.

The present organizational structure is good aadrthnpower is sufficient for all

sorts of works including supervision and monitgrin
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- Previously field staffs like engineers and sub-ieegrs also used to stay at site

offices for better operation of the canals and sup®n of the ongoing

constructions.

- At present most of the field staffs stay at the t€enDue to the present

development of mobile telephone network , the Sitecharges get immediate

information about problems of their respective siéad prompt action is taken.

As the vehicles allocated to the field offices am in moving conditions, The

Site-in charges can uses the vehicle from Centesupervision works.

- It seems that proper

practiced.

'‘Job Description' and 'Joaluation’ of the staffs is not

- Some times administrative staffs are sent for rieet trainings.

- Frequent transfer of key staffs is also practiddds hampers the overall progress

of the Project.

- In some cases the deputed staffs are not well fepthland not so much

experienced.

F.G.D. at Ramqgunj

Present
S.N. | \Name Address Position
1 Tek Chandra Biswas Chairperson, Ramgunj Branch Canal
2 Bijendra K. Paswan Secretary, Ramgunj Branch Canal
3 Khadga B. Kattel Chairperson, SS11
4 Ashok Kumar Majhi Chairperson, SS10A
5 Narayan Sardar Member, SS10-2
6 Shiva P.Dahal Chairperson SS T1
7 Ram Krishna Member
8 Ram SewakYadav Farmer
9 Namun Lal Shah Farmer
10 Mauli Sardar Farmer

The following are the findings of F.G.D with therfaers, NPC, MOI, JICA, SMIP official
and PRENA.
New Ramguni WUA was formed about 3 months ago. dtfieials were selected

through 'Election Process'.

In some canals the water level is above the fregdoand in some cases there is an
overflow of water but the field is dry.
Paddy was the major cultivation before the Proygttt rain fed conditions.
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* Due to heavy siltation the land of the farmers fieaed. Also some of the water
courses are blocked with the deposition of silt.

* The farmers are ready for cash contribution for ris@oval of silt but due to the
shortage of labour at present the works can ncabéed out.

* The farmers are aware that unmanaged way of imig&iffects the whole system.

* Proper training are needed for the farmers. Theytwaknow the quantity of water
needed for different crops. So far only the Chairno& the users committees have
received the trainings.

* The previous committee did not work properly. Ewwame of the members did not
know each other as the 'Meetings' of the WUA washmtd as required. The WUA
was inactive. The water tax collection was not diongroper transparent way.

* A new WUA is formed thorough 'Election' procesdthAugh there was political
interventions during election, the new WUA formegpresents most of the of the
beneficiaries. Regular meetings are held and allsae are noted in the Minute
Book.

* Removal of silt once a year is necessary. Alsdithely repair of the service road is
needed.

* The beneficiaries are of the opinion that the camaith the designed flow must
operate. This will provide adequate supply at t#ile

* Technicians like Engineers or Sub-Engineers mush Isée for the proper O & M of
the canals.

* Houses are built on the land of water course. Towesés must be removed. The tail
end farmers must be aware of their problems ang sheuld co-operate with WUA
& Project to solve the problems in time.

* Management transfer to the beneficiaries is possibthe canals and structures must
be rehabilitated as necessary. Necessary agriabttarning must be conducted to the
farmers. Then only the management of transferbmtig positive results.

» Silt is not cleared in the Ramgunj Branch from maegr but the irrigation through
this Branch is going on.

FGD with WUCCC

The FGD was held at WUCCCs office at Biratnagar thiedfollowing participants
were present.

1. Mr. Ram Prasad Meheta Chairman WUCCC

2 Mr. Mohan Lal Sardar Chairman Harinagara

3. Mr. Bhesh Raj Niraula Chairman Sundargundar
4. Mr. Chatra B. Limbu chairman Sukhsena

5. Mr. Gorakh B. Karki Chairman Manikchauri

6. Mr. Jaya B. Khanal Chairman Ramdhuni

7. Mr. Ram Nath choudhary Chairman Singhya Minor
8. Mr. Du N. Choudhary Chairman SSJ

9. Mr. Jaya N. Chaudhary Chairman Bishrampur
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20

Mr. Tapan K. Das Chairman Sitagunj

Mr. Tek Chandra Bishwas Chairman Ramgun;

Mrl Hem N. Bishwas Chairman Duhabi

Mr. Birendra K. Bishwas Chairman Biratnagar

Mr. Deb N. Gachhadar Chairman Hurhuriay

Mr. Mohan Shrestha Chairman Bariyati

Mr. Shibu Thapa chairman Nayapatti

Mr. Tharka Basnet Chairman Amjhora

Mr. Uma Nath Karki Chairman Ranjani Minor
Mr. Bhakta Thapa Chairman Chisang Minor
Mr. Khanga lal Shah Chairman Jhamanpur Branc

The following are the major observation of the tireg

WUCCC chairperson were not involved for the prepanaof annual CMC
maintenance plan.

The local administration must be involved to resdive 'Encroachment Issues'.
The number of daily wages workers in SMIP is abtifi. This number is very
high. Only the workers actually needed must be eygal and paid with the
recommendations of WUAs.

For the smooth operation and maintenance of SMiPertransparency is needed
in the works carried by the Project Office as veslloy WUAs.

Agriculture inputs, extension service and new tebdbgy are not provided in time
and in quantity to the farmers which reflectedtfoe decrease in agricultural
production and productivity.

At present there is shortage of labour in the CAnasy unskilled labour have
gone abroad for better earning.

If the WUASs can used the heavy equipments of SNiPthe maintenance works,
the labour shortage problems will be solved andemayrk will also be carried
out.

The 'Dhalpas’' working with SMIP should be traineddetter water management.
The ISF must be collected all the canals and thegnt rate of ISF must be
increased. For this, irrigation rules and regulagishould be revised.

The process of awarding direct maintenance workraots to the individual must
be systemized with the involvement of WUAs.

Some of the HR in the head reach of SMIP are nuttianing well which causes
shortage of water at the tail end.

The role of the beneficiaries for the smooth O &Mlavater management of
SMIP is not clear due to the inadequate effortsiftire project and WUAs side.
The maintenance budget must be allocated as paettof the rehabilitation of
the canal.
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FGD with Mixed Group

Presented
1. Dr. Bhesh P. Dhamal Neruke , Biratnagar
2. Mr. Madan Kumar regmi Mahendra Morang Campus
3. Mr. Gopan Kumar Karki Nepali Congress, Morang
4. Mr. Bhola P. Prasai UCPN -Maoist,
5. Mr. Dwarika lala Choudhary CPN-UML
6. Mr. Ram B. Shah Engineer
7.Mr. Bimala Dhakal Nepali congress
8. Mr. Santosh Shah Beneficiary
9. Mr. Jibeshwor Lakhe Press Club
10 Mr. Baburam Subedi Press-Blast Daily

The discussion was held with facilitation by thexsgltant team.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

Overall impact is seen with the contribution on G&¥per the production and
productivity increases in the area. But has sorblpms on irrigation
management by the project.

No regular water low which affect on the production

Siltation is the main problem

The filed is covered with silt and decreased cattn.

This project shall be operated with Multi purpoather than single purpose.
There is high potentiality of agriculture and conmiarea development but we
can not utilized at all.

Repair and Maintenance work should be on timelyeffettively.

Lack of coordination between agriculture and irtigga.

Irrigated land 3 % shall export the agri productddreal.

WUASs should be operated by good people.

small land must be maximum utilized for povertyesaiation.

Transparency should be maintained by project andAgvU

Previously irrigated by Khola, but now SMIP haseagiwopportunity of system
irrigation but, no water availability on time.

Farmers are not able to get reasonable price ofgheducts while producing
more Ccrops.

Not availability of Fertilizers as per requiremetime of plantation.

High breed seeds should be introduced and provifermers

CMC should be maintained

Labour problem on agriculture in most of the VDCs

2 to 3 crops are planted in a year depending up®iiriigation facilties.
Urban people does not care on canal.

There is low flow of water in dry season.

Intake should be upper than the existing location

Dredgers should timely repaired and operated througthe year.
Structures are older and older which can be breakdo any time should be
maintained on time.

Encroachment (building construction at Canal) isnnpaoblem of the canal
repair.
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Annex-V
Key Informants Interviews
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K.L.I. With Mr. Mehta (NPC, MOI, JICA, PRENA)

The general comments and observations are as fllow

The Gov can not always look after O & M of SMIP.

WUACC's role for O & M of SMIP is very vital.

Before the Project the supply of irrigation wateasadisorganized. The major crop
was Paddy.

Now after the Project the production has increag&gricultural advices for
proper farming was given Farmer started cultivatitnggeat and others cash crops.
The new intake should have been built more upstrefithe present site. The
perfect location was upstream of the Khahare RiMenv the Khahare River has
deposited big boulders in front of the new intake.

Provision of diversion works was also necessarythWhe Barrage system
irrigation services to other districts was alsogiole.

Lot of benefits from multipurpose scheme like iifigation to the mountain areas,
power generation etc. is achieved with low costs.

The structures of CMC are more than 40 years adefl of them are damaged .
Also the structures of Branch & Tertiary Canalschespairing works.

The bed level of most of the rivers, drains etthef Project area is lowering day
by day. This must be controlled with proper techhgolutions.

Encroachment of Canal land by building houseset®ietc must be stopped and
the land must be cleared by removing the builtastiuctures. Department of
Road can demolish the houses built on the unautadiand but Department of
Irrigation is not taking any actions. Electricalnoections to the houses are
provided. How it is possible without ‘LalPurja'?

With the rehabilitation of major damages the hamd®f the irrigation system to
the respective beneficiaries must be practiced lsyegtep. The maintenance fund
from IWRMP must be used for repairing works. Propamings on agricultural
aspects should be conducted to the farmers for thgacity building. In case of
necessity the farmers can under take major rekatimin works with Project help
and the provision of mechanical equipments.

Some sort of maintenance fund is to be establisibd. draft of the Rules on
water tax collection is submitted by WUACC to thenbMtry of Irrigation. The
'Bill' regarding this must be passed by the Conegiigencies.

106



- With the collection of water tax the beneficiarm® capable of O & M of their
canals.
- Improvement on the procedures of water users coe@stinvolvement for the

construction works is necessary.

K.I.I with PM, S.D.E, NPC, CONSULTANTS, JICA

The major findings & observations are as follows:

While travelling to Biratnagar the monitoring tedram NPC flew over the C.A. of
SMIP & observed that there is no flow of water inghof the canals and the paddy
cultivation is delayed.

The project officials claim that much efforts ar@aade with the provision of extra
labours to supply water to the farmers for padditivation and the farmers are
satisfied. It could be at the tail end and in s@reas where the canal is closed due to
unavoidable reasons, the supply of irrigation wegelisturbed.

The flow of water in the canals of SMIP dependsrufiee level of water in the Kosi
River. The Kosi River is flowing westwards day kgyd

There is a shortage of Manpower capable of worlith the procurement guidelines
of the Donor Agency and our own procurement Act.t@nother hand the contractors
are bidding well below the estimated amount. Itiféicult to get desired quality of
works from such contractors. There is also the lerabof contract management. All
these factors effects the completion of worksnmeti

The Commend Area Development works are not caroatl at many places.
Especially Morang Districts lacks C.A.D. works.

All the structures of CMC are more than 50 yeads Major maintenance works are
needed.

Due to silt (sand) deposit throughout the whole CNt@ cross sectional area of the
canal is about half of the designed section. Timel favailable for the removal of the
silt is not sufficient. The efficiency of the twoeatiging equipments is at present 50%
less. The dredgers are working form last 17 years.

Community only take care of the Water Courses. Whithrehabilitation of the major
structures and necessary repairing works the CMCoparate 15-20 years more. For
this a comprehensive 'Maintenance Plan' with dmtigpation of the Community is
necessary.

There is the encroachment problem. The houses twilhe bank tops can not be
removed. Service roads are being used by heavkstrand buses causing further
deterioration of the road surface. There is no igiom of Royalty payment for the use
of such roads by public vehicles.

The maintenance fund allocated by the GoN is néitcent for major works. The
Project is compelled to spread the available bwdgatseveral maintenance works.
Outsiders give much present to carry out the regpiworks in their respective areas.
The rehabilitation works at Thalaha which cost abw million rupees in the
previous years could not be started due to shodhf@iends. At present Rs. 80 million
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is spent for the rehabilitation works of the ThaaBimilar is the case of Budhi Khola
rehabilitation works.

The Project is of the opinion that SMIP is provgliound the year irrigation as per
NPC's Norms. The cropping intensity is around 25@#@ various types of crops are
cultivated. The overall production has also inceglas

During winter time SMIP is supplying irrigation fatates to 25000-30000 Ha. The
supply is adequate although the quality of servinag not be up to standards.

There are direct and indirect benefits from irngat The network of service roads
have raised the living standard of the farmersoAle price of the lands has gone up
with the construction of the service roads.

Although there is the shortage of manpower, agucal inputs etc the farmers have
tried their best to increase the production.

Due to the open border there is no competitiongncalture. The products grown
across the border are cheaper. Nepalese farmedeprized of the advantages from
agricultures which is their right.

K. I. I. With Mr. Regmi (Mol)

The following are the findings and observationstted meeting held by PRENA with Mr.
Kamal Regmi who is the Joint Secretary at Mol |logkiafter Monitoring and Evaluation
Division. Mr Nir Shakya, the Division Chief was alpresent.

The cropping pattern of the C.A is now changed. Thepping pattern is around
200%. At present paddy, wheat, banana etc arevatdt.

The maintenance of SMIP is not satisfactory.

The CAD program of the Project is not completeder€his conflict between the
developed and under developed areas. The whole @A Ine developed.

Most of the Water User Groups are inactive. Eleitor new WUG are not held for
a long time. The formation of the Groups is notcgical . Lack of transparency is
observed in the works performed by them.

At present the problem of the labour is also ohéhe factor effecting the O & M
works.

Involvement of the beneficiaries in planning angliementation works of the Project
is not done in a proper way 'Ownership' buildingeffected by such activities. At
present only the O & M of the water courses isrésponsibility of the WUG.

The power generation works is creating back flowafer at the intake site.

All the structures of the Main Canal are old anédeehabilitation works. The silt
deposited in the Canal is not cleared for a longetiThe decrease in flow of the
water in CMC is causing lot of problems at the &l portions. So the supply of
water is done by 'Rotation.’

Also the rehabilitation of the whole CMC is needed.

With all these existing constraints the agricultymaduction of Sunsari and Morang
districts has increased. So far about Rs. 15000iaviis spent for SMIP but the
return (benefit) is also very high. This is an ameging factor.
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There are lot of managerial problems like the eachonent of canal land and the
presence of unlimited daily wage workers.

Construction of the Barrage System at the intaleeisivery essential. This has been
discussed at various levels. Everybody accepts tthattype of solution is badly
needed in the dry season when the flow of watgerg low. The matter is pending
as it could not be highlighted at the higher level.

Sunsari Morang lIrrigation and Drainage Developmigoard is not functioning as
anticipated. Some of the Board Members are notrenahout the problems and
ground realities about SMIP. Sufficient resouraastie CAD of undeveloped areas
could not be allocated due to the less prioritthatpolicy level.

K.l. 1. With Mr. Sushil Tiwari ( Mol)

The following are the major findings and observasiomf PRENA during the discussions
with Joint Secretary Mr. Sushil Tiwari, Chief ofaRhing (Mol) regarding SMIP.

The undeveloped CA of SMIP must be developed GaMlifig for this purpose is
also possible Usually GoN is hesitant for such fogdiue to budgetary constraints.
The users committees must have members as peratige holding size. All the
procedural guidelines must be followed for the fation of water user groups.

Much efforts are needed for the timely collectidnwater charges. Some sort of
matching fund in addition to the collected watex éan be considered to be deposited
on WUC's account. Also the beneficiaries can cbata for the maintenance works
as per the land holding size. With all these ressmirthe WUC must be made
responsible for the O & M their canals.

Involvement of the beneficiaries form the Projeletnming phase to the O & M phase
must be practiced to develop the ‘Ownership’ fgsliwhich will certainly help and
improve the O & M aspects of the completed schemes.

At present construction works not exceeding Rs.iliom can be awarded to the
WUC. Use of heavy machinery for such works is floweed. The beneficiaries are of
the opinion that they are at present capable ofllranworks with the use of heavy
machines. This will cause in some savings of #sources which can be used for
other works.

The encroachment problems can be solved by theed®rojWVUACC and local
Administration.

The present status of Co-ordination and Co-operdigiween the Agencies involved
for the development of agriculture must be improvEae role of social mobilizer in
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these areas is very important. The social mobil@so play vital role to pursue the

farmers for the increase in agricultural production

K.I. I. With Mr. Khom Raj Dahal, DG ( Dol)

The general comments and observatios are as fllow

The use of dredgers is very successful for the vainaf the deposited silt in
the settling basin, which has helped for the remliftow of water in CMC.
The responsibility of the project and WUA for the@oth O & M of SMIP
must be clearly defined. This should be done withdonsultation and
interactions of the WUA and SMIP the capabiliti€s\dJA in this respect
must be considered.

Collection of ISF must be one of the main resodioceneeting the O & M
cost. In addition to this GON may consider to pdavsome sort of matching
grant amount to meet the O &M cost to the WUA & Hervice fees is
collected satisfactory.

Department of Irrigation is aware of the importanE®iversion Weir' at the
new intake site of the SMIP. In this regard, selM@iscussions with the
concerned authorities are being held.

New technology must be considered for the distrdouof water where the
discharge is low compared to its requirement. Nestamology will support for
the effective water management of the CA.

All sectoral agencies for the development of adtica must be responsible
for the completion of their respective works adinatl in National plan and
policies.

SMIP has indirect impact on the fertility of lanti®unsari and Morang
districts due to the recharge of ground and sunfester. In comparison of
land of Siraha and Saptari (adjoining district® dry and most of the farmers
are depended on rain water for irrigation.
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Annex-VI
Approved Post Chart of SMIP
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Annex-VI|
ERR Calculations
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ERR Calculation of Stage |

Employment | Incremental

Year Cost O & Mcost Benefit Benefit benefit
1978/79 -579,130.50 -579,131
1979/80 -5791 -584,922
1980/81 -6081 -591,002
1981/82 -6385 -597,387
1982/83 -6704 -604,090
1983/84 -7039 -611,129
1984/85 -7391 -618,520
1985/86 -7760 -626,281
1986/87 -8149 883282 21318 262,022
1987/88 -8556 971610 22384 1,238,904
1988/89 -8984 1068771 23508 2,313,211
1989/90 -9433 1175648 24678 3,494,672
1990/91 -9905 1293213 2591p 4,793,988
1991/92 -10400 1422534 2720B 6,222,981
1992/93 -10920 1564788 28568 7,794,447
1993/94 -11466 1721267 29997 9,522,779
1994/95 -12039 1893393 31496 11,423,5p1
1995/96 -12641 2082733 3307[L 13,514,113
IRR 26%

ERR Calculation of Stage I
Year Cost Stage |l SMHP O&M Benefits Incremental
1987/88 -1,926,076,161.00 0 0 0 -1926076161.00
1988/89 -96303808 474431750 -1547948219,00
1989/90 -101118998 4981533375 -1150913879(90
1990/91 -106174948 5230610044 -734027823|85
1991/92 -111483696 5492140546 -296297464/99
1992/93 -1,441,073,29 -117057881 57667475%7.3 BRAY6.20
1993/94 -122910775 605508495,2 -498858695|56
1994/95 -129056313 6357839199 7868911,11
1995/96 -135509129 667573115)9 53993289812
1996/97 -142284585] 7009517717 1098600084{48
1997/98 -149398815 735999360,3 1685200630[15
1998/99 -156868755 772799328,3 2301131203(11
1999/2000 -164712193 8114392948 2947858304(72
2000/2001 -172947803 8520112595 3626921761[40
2001/2002 -181595193 8946118225 4339938390(92
2002/2003 -190674953 9393424136 5088605851(92
2003/2004 -200208700 986309534,3 587470668597
2004/2005 -210219135 1035625011 6700112561(72
2005/2006 -220730092 1087406262 7566788731(25
2006/2007 -231766597 1141776575 8476798709|27
2007/2008 -243354926 1198865403 9432309186}18
2008/2009 -255522673 1258808674 1043559518694
2009/2010 -268298806 1321749107 11489045487,74
2010/2011 -281713747 1387836563 12595168303|57
2011/2012 -295799434 1457228391 13756597260,20
2012/2013 -310589406 1530089810 14976097664,66
IRR 0.19 19%
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Annex-VIli
Sample Size for HH Survey
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_ HH
ID# Dlz:n East/ | VDC# VDC Name HH /10 | Ratioin Ratio in Allocati | # allocation for Result of Calculation of sample size
0 on of
Total Sample Cluster 4
West | in list HH District HH | size Cluster sampling samgplin HH Ratio TR Interval
1| M E Amahibariyati 811 8 0.9% 2.2% 8
2| M E 4 | BabiyaBirta 1,605 16 1.7% 4.4% 9 25 * 1,605 | 27.1% 52 31
3| M W Banigama 1,013 10 1.1% 2.8% 26 36 * 1,213 | 20.4% 39 31
4| M E 15 | Dadarbairiya 1,182 12 1.3% 3.3% 37 49 * 1,182 | 19.9% 38 31
5| M E 19 | Drabesh 2,069 21 2.2% 5.7% 50 71
6| M E 25 | Hoklabari 768 8 0.8% 2.1% 72 79 * 768 | 12.9% 25 31
7| M E 31 | Kaseni 1,302 13 1.4% 3.6% 80 94
8| M E 33 | Kathamaha 1,164 12 1.2% 3.2% 95 106 * 1,164 | 19.6% 37 31
9| M E 35 | Keroun 1,287 13 1.4% 3.6% 107 120
10 | M E 42 | Motipur 825 8 0.9% 2.3% 121 129
11| M E 50 | Rangeli 2,243 22 2.4% 6.2% 130 153
12 | M E 52 | Sidharaha 675 7 0.7% 1.9% 154 160
13| M E 57 | Sorabhag 1,898 19 2.0% 5.2% 161 180
14| M E 63 | Thalaha 1,107 11 1.2% 3.1% 181 192
Subtotal M E 17,949 19.1% 49.6% 191 || #vDC 14 5 5,932 | 100.0% 191
15| M W 6 | Baijanathpur 841 8 0.9% 2.3% 193 202 841 | 12.2% 24 36
16 | M w 11 | Bhaudaha 1,033 10 1.1% 2.9% 203 213
17 | M W 14 | Budhanagar 1,357 14 1.4% 3.7% 214 228
18 | M w 18 | Dangraha 863 9 0.9% 2.4% 229 237
19| M W 24 | Hathimudha 1,335 13 1.4% 3.7% 238 252 * 1,335 | 19.4% 38 36
20 | M W 29 | Jhorahat 854 9 0.9% 2.4% 253 261
21 | M w 32 | Katahari 1,927 19 2.0% 5.3% 262 282 * 1,927 | 28.0% 54 36
22 | M W 36 | Lakhanataha 630 6 0.7% 1.7% 283 289
23 | M W 40 | Majhare 1,156 12 1.2% 3.2% 290 301 * 1,156 | 16.8% 33 36
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L HH
ID# Dlzttn East/ | VDC# VDC Name HH /10 | Ratioin | Ratioin Allocati || # allocation for Result of Calculation of sample size
0 on of
Total Sample Cluster "

West | in list HH District HH | size Cluster sampling samgplin HH Ratio el Interval
24 | M w 41 | Matigachha 1,423 14 1.5% 3.9% 302 317
25 | M W 44 | Necha 490 0.5% 1.4% 318 323
26 | M W 47 | Pokhariya 390 0.4% 1.1% 324 327
27 | M W 55 | Sisabanibadahara 1,210 12 1.3% 3.3% 328 341
28 | M w 56 | Sisawanijahada 1,630 16 1.7% 4.5% 342 358 * 1,630 23.7% 46 36
29 | M W 61 | Ttankisinuwari 2,169 22 2.3% 6.0% 359 381
30| M W 62 | tetariya 931 9 1.0% 2.6% 382 391

Subtotal M W 18,239 19.4% 50.4% 194 || #vDC 16 5 6,889 | 100.0% 194
Morang Total 36,188 38.5% |  100.0% 385 | 385

31| S E 1 | Ackamba 1,294 13 1.4% 2.2% 392 405
32 |S E 2 | Amaduwa 1,419 14 1.5% 2.4% 406 420 * 1,419 20.6% 48 30
33| S E 3 | Amahibelaha 1,020 10 1.1% 1.8% 421 431
34 |S E 4 | Aurabarni 1,116 11 1.2% 1.9% 432 443
35|S E 9 | BhadgauSinawari 2,452 25 2.6% 4.2% 444 469
36 | S E 10 | Bhaluwa 652 7 0.7% 1.1% 470 476
37 | S E 15 | Chhitaha 1,364 14 1.4% 2.4% 477 491 * 1,364 19.8% 46 30
38| S E 16 | Chimdi 1,022 10 1.1% 1.8% 492 502
39| S E 20 | Duhabi 2,526 25 2.7% 4.4% 503 529
40 | S E 30 | Khanar 1,948 19 2.1% 3.4% 530 549 * 1,948 28.3% 66 30
41 | S E 32 | Madhelee 966 10 1.0% 1.7% 550 560
42 | S E 42 | Purbakushaha 2,053 21 2.2% 3.5% 561 581
43 | S E 43 | RamganjBelgachhi 1,136 11 1.2% 2.0% 582 594 * 1,136 16.5% 38 30
44 | S E 48 | Simariya 855 9 0.9% 1.5% 595 603
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S HH
ID# Dlz:n East/ | VDC# VDC Name HH /10 | Ratioin Ratio in Allocati | # allocation for Result of Calculation of sample size
0 on of
Total Sample Cluster 4

West | in list HH District HH | size Cluster sampling samgplin HH Ratio TR Interval
45 | S E 50 | Sonapur 1,011 10 1.1% 1.7% 604 614 * 1,011 | 14.7% 34 30
46 | S E 52 | Tanamuna 1,031 10 1.1% 1.8% 615 626

Subtotal S E 21,865 23.2% 37.8% 232 || #VDC 16 5 6,878 1 232

47 | S w Babiya 1,121 11 1.2% 1.9% 627 638 1,121 7.4% 28 40
48 | S W basantapur 864 0.9% 1.5% 639 647
49 | S w 14 | Chadwela 938 1.0% 1.6% 648 658
50 | S w 17 | Dewanganj 787 8 0.8% 1.4% 659 667
51 |S w 19 | Dhuskee 1,445 14 1.5% 2.5% 668 682 * 1,445 9.5% 36 40
52 |S w 21 | Dumaraha 2,577 26 2.7% 4.4% 683 709
535S w 22 | Gautampur 627 6 0.7% 1.1% 710 716
54 | S w 24 | Harnagar 873 0.9% 1.5% 717 726
55| S w 25 | Haripur 1,191 12 1.3% 2.1% 727 739 * 1,191 7.8% 30 40
56 | S w 28 | Jalpapur 659 7 0.7% 1.1% 740 746
57 |S w 29 | Kaptanganj 962 10 1.0% 1.7% 747 757
58 | S w 31 | Laukahi 1,053 11 1.1% 1.8% 758 769
59 |S w 33 | Madhesa 1,058 11 1.1% 1.8% 770 780 * 1,058 7.0% 27 40
60 | S w 34 | Madhuwan 1,554 16 1.7% 2.7% 781 797
61 |S w 35 | Madhueharsahi 1,316 13 1.4% 2.3% 798 811
62| S w 36 | Mahendranagar 4,446 44 4.7% 7.7% 812 856 * 4,446 29.3% 112 40
63 |S w 37 | Narshinhatappu 2,671 27 2.8% 4.6% 857 884 * 2,671 | 17.6% 67 40
64 | S w 40 | PaschimKasuha 1,479 15 1.6% 2.6% 885 900
65| S W 41 | Prakashpur 2,116 21 2.2% 3.7% 901 922
66 | S w 44 | RamganjSenuwari 954 10 1.0% 1.6% 923 932 * 954 6.3% 24 40
67 | S " 45 | RamnagarBhutaha 1,060 11 1.1% 1.8% 933 944
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. HH
ID# thtn East/ | VDC# VDC Name HH /10 | Ratioin | Ratioin Allocati || # allocation for Result of Calculation of sample size
0 on of
Total Sample Cluster "
West | in list District HH | size Cluster sampling | samplin HH Ratio Interval
HH , sample
68 | S W 46 | Sahebganj 522 5 0.6% 0.9% 945 950
69 | S W 47 | Santerjhora 1,467 15 1.6% 2.5% 951 966
70 | S W 49 | Singiya 2,004 20 2.1% 3.5% 967 987
71| S W 51 | Sripurjabdi 2,311 23 2.5% 4.0% 988 1011 * 2,311 15.2% 58 40
Subtotal S W 36,055 38.3% 62.2% 383 |[ #VDC 25 8 15,197 43.5% 383
Sunsari Total 57,920 61.5% 100.0% 615 " 615
Grandtotal | 94,108 100.0% 1000 || 34,896 | 100.0% 1000
Control Group
72 M E 19 Dangihat 4,759 —‘ 4,759 50 95
73 M W 25 Indrapur 4,300 ‘ 4,300 50 86
MR EE] 9,059 9,059 100
74 S E 8 Hanshpsha 3,463 ‘ 3,463 50 69
75 S W 14 Bakalauri 2,398 ‘ 2,398 50 48
nsari Total
Sunsari Tota 5,861 5,861 100
Grandtotal 14,920 ‘ 14,920 200
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