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DISCLAIMER NOTE

The audit was conducted in accordance with the International Standards of Supreme Audit Institutions
(ISSAIs). The review was confined the irrigation systems implemented bHye Department of
Agriculture, Dzongkhagsand GewogsThe audit was based on the audit objectives and criteria
determined in the audit plan prepared by the Royal Audit Authority and the findings are based on the
information and data made availalfield visits to some Dzongkhags and Gewogs

This is also to certify that the auditors during the audit had neither yielded to pressure, nor dispensed
any favour or resorted to any unethical means that would be considered a violation of the Royal Audit
Aut horityds Oath of Gapd Conduct , Et hi cs, and Se
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RAA/DPCA (TAD-Irrigation )/202223/1872 Date: 19 October 2022
Secretary Secretary

Ministry of Agriculture and Forests National Environment Commission
Thimphu Thimphu

Subject: Performance Audit Report onlrrigation Systems

DearSir,

Enclosed herewith please find tRerformance Audit Report on Irrigation Systems. The

Royal Audit Authority (RAA) conducted the audit in line with the mandate enshrined in the
Constitution of the Kingdom of Bhutan and the Audit Act of Bhutan 2018. The audit was also
conducted inthe contex of Performance Auditing foll owin
Guidelines, which is in line with the International Standards of Supreme Audit Institutions on
performance auditing (ISSAI 3000).

The overall audit objective is to ascertain the economyciefiicy, and effectiveness in the
development and management of reliable, adequate, and sustainable irrigation systems and
supported by the following suiibjectives:

A To ascertain whether a proper institutional framework is in place for efficient and
effective planning and development of reliable irrigation systems;
To assess whether adequate irrigation facilities are provided; and

To assess the economy and efficiency in managing the irrigation facilities to ensure
sustainability.

> >

The report has been prepd based on the reviewAtts, Regulations, Polies Plansanalysis
of secondarydata, and discussion with relevant officials of tepartment of Agriculture,
Watershed Management Division, National Environment Commi&seretariat, Dzongkhag
Agriculture and Gewog Extension Official/ater Users Associations, and Tshogpas.

The report contains shortcomings and deficiencies as well as recommendations aimed at
improving theplanning and development of irrigation systems

The draft report was ssied on 8 July 2021 for factual confirmation, comments d@edback

on the audit findingandon the applicability and relevancy of the recommendations provided.
Since the Department of Agriculturéas only provided responses facommendations
resporses eceivechadnotbeenincorporated in the report

In line with the Audit Act of Bhutan 2018, the audited agencies are required to submit responses
to the Final Audit Report in the form of a Management Action Plan. The Management Action
Plan should spéfy the action plans for implementation of the recommendations with a definite
timeframe aimed to address the underlying causes of the findings. Further, as specified by
Section 55 (16) of the Audit Act of Bhutan 2018, the audited agencies concerneguaedre

to submit a signed Accountability Statement for the implementation of the recommendations
provided.



The RAA will follow-up implementation of the recommendations based on the Management
Action Plan and Accountability Statement. Failure to comply regult in taking appropriate
actions, which may include suspending audit clearances to the official(s) tddaun

Therefore, the RAA would like to request the agencies concerned to submit a Management
Action Plan for implementation of recommendatiarith definite timeframe on or befogd
November2022along with the signed Accountability Statement (format attached). In the event
of nonsubmission, the RAA shall invariably fix the overall supervisory accountability on the
head of audited agencies in line with Section 55(17) of the Audit Act of Bhui@&n 20

We take this opportunity to acknowledge the officials of the audited entities for rendering
necessargooperatiorand support which facilitatettietimely completion of the audit.

Yours sincerely,

1. Honébl e Lyonchhen, Royal Government of Bh
2. Hondbl e Gyal poi Zi mpon, Office of Gyalopoli
3. Hond6bl e Speaker, National Assembly of Bhu
4. Hon6ébl e Chairperson, National Council of
5. Hond bl e Op proNational Assembly efdBldutan, Thimphu;

6. Hondobl e Chairperson, Public Accounts Com

Thimphu (enclosetive copies);

7. Secretary, Ministry of Finance, Thimphu;

8. Director, Department of Agriculturdjinistry of Agriculture and~orests Thimphui;

9. Dzongdags, Dzongkhag Administrations (20 Dzongkhags);

10. Chairpersons, Dzagkhag Tshogds (20 Dzongkhags);

11.Chief Engineer, Agriculture Engineering Division, Department of Agriculture,
Thimphu;

12. Assistant Auditor General, Policy and PlanniDgvision, RAA, Thimphu;and

13. Assistant Auditor General, Followp and Clearance Division, RAA, Thimphu.

OEvery individual must strive to be principled. And
- His Majesty the King Jigme Khesar Namgyel Wangchuck
P.O. Box: 191 | Kawangjangsa | Thimphu | Bhutan | Tel: 29382111
Website:www.bhutanaudit.gov.qtEmail:info@bhutanaudit.gov.bt
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== 08 = SUMMARY

Bhutan is predominantly an agrarian sociatylthe agriculture sectois the main driver for

the primary sector (agriculture, livestock, forestry) growth. In 2020, the primary sector
contributed 19.2% td@sross Domestic ProducGDP) (National Accounts Statistic2021).
Understanding the significance thie agriculture sectoto GDP and sustenance of livelihood

of the majority of the populatigmpriorities have been given to food sslffficiency and food
security inthe Five-Year Plans (FYPs)Food production and food security are intrinsically
linked to water availability ah water securityAlthough Bhutan has one of the highest per
capita water resource availability with 94,500 m3/capita/ an(@imutan Water Fact 2018),
accessibility to water sourcdsr irrigation and drinkingat community level remains a
challengebecaus®f geographical terrains and climatic conditions

In order to attain the broad agriculture sector goals of food security, the Ministry of Agriculture
and Fores{MoAF) developedhe National Irrigation Policy (NIPenvisioning a &bleand
productive agriculture sector with dynamic and sustainable irrigation systednBlational
Irrigation National Plan (NIMP) to present a-§&ar action for the development of climate
adaptive irrigation systems and irrigated agriculture in the country.

The RAA conducted thgerformance adit of d r r i gat i cas maBdatedyethas 6
Constitution of the Kingdom of Bhutan and Audit Act of Bhutan 2018. The audit was
conducted following the Performance Audit Guidelines, which is in line with the Intemahti
Standards of Supreme Audit Institutions (ISSAIs). The performance audit of irrigation systems
was conducted with aoverall audit objective to ascertain the economy, efficiency, and
effectiveness in the development and management of reliable, adegndtsustainable
irrigation systems

The RAA conducted the performance audihi@Department of Agricultur@oA) as the main
agencyprimarily covering the period frorthe financial year 207-18 to 201920. The audit
also consulted other relevaagenciesncluding National environment Commission (NEC).
The team visited implementing agcies particularly Dzongkhags argkewogs andalso
irrigation schemeselected from a ligirepared by the Department

The RAA has noted inadequacies and deficienafewhich, significant findingsare briefly
highlighted below:

i.  Inadequacies imstitutional structures to implement Integrated Water Resources
Managemen{IWRM) thereby impeding effectivdevelopment and management
of irrigation systerain the manner ensioned by the policy.

ii.  Nonrimplementation of IWRM approach at river basin le@ to norconstitution
of River Basin Committeg for all major river basinsAlthough the Wangchhu
Basin Committee wasstablishedand the river basin management plamas
developedor the Wangchhu river basin, the management plan waiteygratel
or aligned with theFYPs. As a resultthe main objective of implementinthe
IWRM approach atheriver basin level for water securitpuld not be achieved
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iii.  Water User Associins (WUAs) are yet to be established for all irrigation
schemesDue to whichthe policyand legislative intentsf ensuring farmecentric
irrigation development and strengthening the ownership of irrigation facilities at the
grassroot levelwill reman a longterm endeavour

iv.  TheNIMP, a 15year action plan and roadmap for the development of irrigation
systems in the country, developasirequired by the NIP 2012 was not integrated
with theFYPs As a result, the strategisach as improvement axévelopment of
new irrigation schemes envisagadhe plan were not implemented which has led
to thederailmentof NIP and NIMPobjectives

v. Nonenforcement ofmultidisciplinary feasibility studies of irrigation projects to
ensure longerm viability resuting in sveral cases of defunct, damaged,
abandoned, angoorqualityirrigation schemes.

vi.  There were inadequacies in research and development of irrigation technologies
leading to instances where pilot projects of a few researches were unsuccessful and
failed to serve the purpose.

vi.  There were also issues related to quality, design, improper development and
management of irrigation infrastructure undermining the overall functionality,
usefulness and sustainability of the irrigation systems.

vii.  There is no comrehensive irrigation inventory maintained either at DoA or
Dzongkhags and Gewogs. The Irrigation System Atlas developed in 2015 was not
updated since 201%Absence of comprehensive information on the Irrigation
Systems has impeded proper planning, monitoring and management of the
irrigation schemes.

iX. Some customary water allocation practices still exist in distribution of irrigation
water and such practicessult inaninequitabledistribution of water and deprive
certain sectiosof water users of having equal access to irrigation water although
the Water Act provides an equal right to water resources to every citizen.

In order to improve the development andnagement of irrigation systemsg fRAA has made
eightrecommendationand some are highlighted below:

I.  TheNational Environment Commission showdgpedite the operationsdition ofthe
National Integrated WatdResource ManagememiiWRM) Plan in ordeito provide
institutional systems and a coordinated approach to planning and development of
irrigation systems across the country as well as facilitate the integration of functions
and priorities of various stakeholders.

ii.  In orderto ensure the sectoralayrth and developmermdf irrigation, the DoA should
review the NIP & NIMP and further develop a way forward strategies tbe
implementationto realise the national g@abf achieving foodself-sufficiency and
security.
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iii.  DoA should institute appropriate mechanssmenforce the requirement of conducting
multi-disciplinaryfeasibility studies before implementingigation schemes in order
to achieve the policy objective of NIP in ensuring sustainability and proper utitisatio
of the irrigation schemes.

iv.  To enforce the spirit of the Water Act which grants equal rights to all citizens, there is
a need to review the existing system of allocation of irrigation water to users. If it shows
to be discriminatory, appropriate strategimust be developed and enforced.

v. Asintended by NIP and NIMAB)oA shouldcontinue toexplore and adopt appropriate
technology for sustainable irrigation infrastructure and build capéaxiaddress the
challenges of steep terrains, and soil conditiessliting in disruptions in the sourcing,
channelising, damages, leakages, and insufficiency of water.

vi.  DoA shouldfacilitate the establishment of WUAs formally and institutiosalithe
system of operations and managenievblving the users and formadisnechanism of
coordination, backstopping and monitoring to support the policy objective of promoting
farmercentered approach.

vii.  Since having a&comprehensive inventory of irrigation systemmsamperativefor the
overall strategic development of irrigatiomfiastructure in the country, DoA should
take a lead role inpdatingcomprehensive information on irrigation syssthrough a
standardised format and oversee the compliances at various levels.

The inadequacies were mainly due to lack of institutionalcgires and mechanism in
implementing an integrated approach for water resources management, derailment of FYPs
from theNIP and NIMP, nonenforcement of carrying out the mudtisciplinary feasibility

studies prior to the implementation of irrigation esfes, and nemaintenance of a
comprehensive information on irrigation schemes.
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oz ar=sail ABOUT THE AUDIT

Mandate

The Royal Audit Authority (RAA) conducted thi®erformance Audit of Irrigation Systetns
as mandated by Article 25 of the Constitution of the Kingdom of Bhutan to audit and report on
the economy, efficiency, and effectiveness in the use of public resources.

Further, Chapter 5, Section 69 of the Audit Act of Bhutan 2018 stipuétes Authoity shall
carry our performance, financial, compliance, special audits and any other form of audits that
the Auditor General may consider appropriéte.

Standards

The RAA conducted this audit in accordance with the International Standards of Supreme
Audit Institutions on Performance Auditing (ISSAI 3000). The RAA followed audit procedures

as prescribed under RAAOGs Performance Audi't
consistency of approaches in auditing.

Audit Objectives

The RAA condumbedet AeddDPewoforl rraayadbudin Sy st
objective to ascertain the economy, efficiency, and effectiveness in the development and
management of reliable, adequate, and sustainable irrigation systems and supported by the
following subobjedives:

I.  To ascertain whether a proper institutional framework is in place for efficient and
effective planning and development of reliable irrigation systems;

ii.  To assess whether adequate irrigation facilities are provided; and

iii. To assess the economy and efincy in managing the irrigation facilities to ensure
sustainability.

Auditing Approach Applied

The audit adopted a combinationtf y sotreine andé d & v i & agpeatiies. The
systemoriented approach was applied to understand the procesdss development and
management of irrigations including the coordination mechanism instituted between multiple
stakeholders involved. The resoltiented approach was used to assess the achievement of
objectives of irrigation policies and targets identifiedhe national irrigation plans.

Audit Scope

The audit covered the aspects of planning, development, and management of irrigation systems
executed by the Department of Agriculture (DoA), Dzongkhag, and Gewog Administrations.
The audit team visited 15f&rigation schemes in 11 Dzongkhg@smthang, Dagana, Mongar,

Paro, Pema Gatshel, Punakha, Tsirang, Trashigang, Trashi Yangtse, Trongsa, and Wangdue
Phodrangpnd these were selected based on the following criteria

Reporting on Economy, &Hfteetizgness in the use of Public Resourc
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Arable land (in acres)

Gross command aa (in acres)
No. of household/ beneficiaries
Expenditure

Number of defunct schemes
Frequency of media coverage

Audit Methodology

The RAA applied the following methodologies to gather information, analyse and derive
conclusions:

Document Review and ContenfAnalysis: The RAA reviewed Water Aaf Bhutan

2011, Bhutan Water Policy 2007, National Irrigation Policy 2012, Water Rules and
Regulations 2014, fMand 12" FYPs, National Irrigation Master Plan 2016, National
Integrated Water Resource Management Plan 2016, Wangchhu River Basin
Management Plan 2016, National Irrigation Policy Procedural Manual 1993, Irrigation
Engineering Manual 2016 and other documentse@ltd irrigations.

Physical Inspections: The RAA physically visited 151 irrigation schemes in 11
Dzongkhags covering 50 Gewogs to physically examine the conditions of irrigation
schemes

Interviews and Discussionsinterviews and discussions with agricuéofficials and
engineers of DoA, ARDCWengkhar and Bajo), and LGs were held during the field
visits. The interviews and discussions were aimed at identifying and evaluating the
current system and practices, internal control mechanisms, challengesfielgthcies

that are being encountered in the system.

Data Analysis: The RAA analysed the data using a simple MS Excel. Dats. w
gathered from secondary sources.

Reporting on Economy, &Hfteetizgness in the use of Public Resourc
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0 VAR =282 INTRODUCTION

Background

Attaining food security is one of the tqgiorities of Bhutan given its vulnerability to geo
economic conditions. Thus, in the"and 12" Five Year Plans (FYP), food salfifficiency

has been given special attention and accordingly identified as one of the National Key Result
Areas (NKRA).

In the 11" FYP, food security and sustainability have been identified as NRRAd the key
performance indicator is cereal sslffficiency, which includes rice. Similarly, in the1RYP,
food and nutrition security has been identified as NK&RAvhich was linked to Sustainable
Development Goal (SD&) (Zero hunger), and the sustainable water (including irrigation
water) was identified as NKRA7, which was linked to SDG (clean water and sanitation).

The National Irrigation Policy (NIP), which was déweed in 1992, was revised and updated

in 2012 envisioning atableand productive agriculture sector with dynamic and sustainable
irrigation systems that enhance food security and stimulate economic growth. The policy calls
for a farmercentered approacko sustainable irrigation infrastructure development and
maintenance supported by an effective institutional collaboration at all levels. It also calls for
various measures to ensure reliable and efficient water use for intensification and
diversificationof irrigated crop production in the country.

As per the Bhutan Water Fact 2018, Bhutan has one of the highest per capita water resource
availability with 94,500 m3/capita/annum. However, accessibility of water sources for
irrigation remains a national chehge which attributes to insufficient source management,
inadequate infrastructural development and maintenance, and issues in the governance
system.

Rice being a staple food in Bhutan depends heavily on quality irrigation systems. Ahsuch,
irrigation schemes in the country were developed with an emphasis on rice cultivation although
it has wider use. Even though irrigation has been a priority of the government in the context of
attaining food security, the irrigation sglector has alwayfaced a low level of investment and
inadequate focus within the RNR sector.

As per the agricultural land use statistics (2019), about 56,069 acres of land (21% of the total
arable land) in the country is categed as wetland which is distributed amddgongkhags

as shown irFigure-1. Out of the total area of wetland, 31,574 acres are currently under rice
cultivation and the Dzongkhag wise distribution is presentédguare-2.
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Figure-1: Dzongkhag wise Distribution of Wetland (in Acres)
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56,059 Acres

Categorsed as

wetland.
€+ Punakha
Highest wetland
coverage.
'3 Bumthang
Least wetland
coverage.
Figure-2: Dzongkhag wise Sown Area for Paddy (in Acres)
| ! ! | 1 L
Samtse T T T T ) 4857.06
31,574 Punakha 17 77717 T 7[ ) 371123
Sarpang : : ) 335123
ACI’QS Wangdue Phodrang .l T T
Paro .l T T
Total wetland Dagana § : :
Tsirang G T o
Samdrup Jongkhar & ) 1,75,
49,622,921 Sy mem———
Lhuentse 1,194.40
KG Chukha 118922
Trongsa 1,139.47
Total paddy Tadi Yaoghe 37.69
production for 2019. Themgang
Mongar
Thimphu
44% ‘ Bumthang
Haa
Wetland  sown Y
. Pema Gatshel )
with paddy. 1,000.00 5,000.00

(Source: 2019 Gewog Agriculture Statistics: in support of planning and developmental activities for agriculture sector, July 2020)

As mentioned in the National Irrigation Master Plan 2016 (NIMP), there are two types of
irrigation in Bhutan:
i)
i)
The CMIS is the oldest form of irrigation system found in the country. It is the result of the
farmersdé6 undertaking whereby the irrigation
community themselves using their local knowledge andsskilhe role of the government
agencies in such types of irrigation systems is to support the repair, maintenance, and expansion
work financed either through the Royal Government of Bhutan (RGoB) or donor projects. The
involvement of the central agenciesdeveloping CMIS is lesser as compared to the roles of
Local Government (LG)On other hand, the ACMIS are the irrigation systems constructed by
the government whichrehanded over and managed by the community.

Community Managed Irrigation System (CMIS), and
Agencybuilt Community Managed IrrigatioBystem (ACMIS).
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Existing Methods of irrigation

As per theRNR Census of Bhutan 2019, the following three methods of irrigation are currently
found in Bhutan:

1)  Surface irrigation: It is a method where water is applied and distributed over and across
the field or surface of the field by gravity. The majority oftise cultivators in Bhutan
follow this method of irrigation (89%).

i) Sprinkler irrigation: It refers to pipe networks through which water moves under
pressure before being delivered to the crop via sprinkler nozzles. This is the second
most common irrigatiomethod found in Bhutan (9%).

iii)  Localised irrigation: It is a system whereby water is distributed under low pressure
through a piped network, in a predetermined pattern, and applied as a small discharge
to each plant. For example, drip and migrggation. This is the third most common
irrigation method in Bhutan (2%).

The process flow of development and rehabilitation of irrigation systems

The procedure of developing or rehabilitating the irrigation systems among responsible
institutions at different levelss illustrated inFigure-3:

Figure-3: Procedure of developing and rehabilitating irrigation system

Chiwog Gewog Dzongkha The DoA
Tshogpa (village GYT selects the The DYT selectsthe development/ Engmeenng
head) holds target irrigation development/ target irigation rehabilitation of | Division
meetings with systems to be rehabilitation of systems to be those irmigation selects the target
villagers to select developed/ those irrigation developed’ systems which irrigation systemsto
the targetimigation rehabilitated by systems which rehabilitated by canmnot be be covered by
systems for the Five Gewog. from the cannotbe Dzongkhag, from developed’ Engineering
Year Plan requests made by developed/ the rehabilitated by Division

Chiwogs. rehabilitated by requests made by Dzongkhag is and ARDCs from
Gewog is Gewogs. requestedtothe | the
requested to the Central requests made by
Dzongkhag. Government. Dzongkhags

— — —

Gewog Tshogde Dzongkhag Tshogdu

formulates Gewog's formulates

Five Year Plan. Dzonglkhag's Five

Wear Plan.

As shown inFigure-3, the need for a new irrigation scheme or rehabilitation of the existing
ones come from the beneficiaries at the Chiwog level. On the requests made by the
beneficiaries, Gewogs priosg and select the irrigation systems to be developed or
rehabilitated. If the development or rehabilitation works are beyond the technical and financial
capacity of Gewogs, they are submitted to Dzongkhags. Further, if these works are beyond the
technical and financial capacity of Dzongkhags, they are submitted to the DoA, to be executed
centrally.
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Expenditure of development and rehabilitation of irrigation systems

_ Figure-4: Expenditure incurred on irrigation
Total Expenditure of

Nu. 2,176.980 million
over the last five g
financial years.

400

300

200

100

FY 2015-16 FY 2016-17 FY 2017-18 FY 2018-19 FY 2019-20

The expenditure is met from RGdhding as well as financial assistance provideebtigrnal
donors

Nu. 2,176.98 million
Nu. 1,350.20 million Nu. 826.8 million

|
62.02 %funded by the donors

Table-1: List of Donors

Source of Fund

World Bank

International Fund for Agricultural Development (IFAQ
Government of India, Project Tied Assistance (GOI P
European Union (EU)

Japan International Cooperation Agency (JICA)
Helvetas

World Bank (WB)

Global Environment Facility (GEF)

Green Climate Fund (GCF)
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O AR R8I AUDIT FINDINGS

1. INSTITUTIO NAL ARRANGEMENTS

Section 15 (d) of Water Act of Bhutan 2011 mandates the Ministry of Agricahdd-orests

for dand-use and irrigation, watershed management, water resources in fosestands and
protection of catchment aredastheirrigation is associated with water, land and environment,
multiple legislations related to these areas govern the development of irrigation system in the
country. Besides, there are alswltiple governing authorities that need to be complied as
shown in theT able-2.

Table-2: List of legal instruments and management tools collectively determining the irrigation system

Sl. No Title Year of adoption
1 Water Act of Bhutan 2011
2 Land Act ofBhutan (New) 2007
3 National Irrigation Policy 2012
4 Bhutan Water Policy 2007
5 Water Regulations of Bhutan 2014
6 National Integrated Water Resource Management | 2016

(NIWRMP)
7 National Irrigation Master Plan (NIMP) 2015
8 Irrigation Engineering Manual 2016
9 NIP Procedural Manual 1993

On review of the existing institutional arrangements tloe development of irrigation
infrastructure, the RAA notethadequacies and deficiencies which are disedsin the
following paragraphs:

1.1 Inadequacies in institutional structures to implementintegrated Water Resources
Management

a) The management of water resources is a rduttiensional theme that involves
multiple stakeholders including government and yg@vernment agencie$ herefore,
it is important to adopt a whaolaf-government approach to integrate the programs,
plans, and policies of all the sectors dealing witttew so as to avoid duplicatiamd
overlaps ando achieve national priorities in managing water resouies need for
synergy of integration amongst different sectors is also resadjimi the Water policy
2007.

b) Recognigg thisimportanceSection6 of the Water Act of Bhutan 2011 stipulates that
0 d\ational Integrated Water Resources Managenpan shallbe formulated for
coordinated developmentnanagement, conservation and efficient use of water
resources) To effect this provision,the Water Act emphas@s decentralisingthe
authority of water governance within the river basks: this purpose, the dional
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Environment CommissiofNEC) is mandated to establish River Basin Committees
(RBCs) for each river basthatwill formulate and implemenhe IWRM Planswithin
thar respective basinThe insttutional design of IWRM emphasis enhancing
coordination both at the national and river basin levels withimal redundancy,
incoherenceand gaps.

The specific functions of the RBGs per the Water Act of Bhutan 2011 and Water
Regulations of Bhutan 201#hclude promoting community pécipation in the
protection, use, development, conservation, managenagwat control of water
resources through River Basin Management Plans and rendering coordinated system
for implementatiorof plans related to water management.

NEC had developedhe National Integrated Water Resources Management Plan
(NIWRMP) in 2016 with the ovell goal of establishing framework and priorities for

the implementation of integrated water resources management in the country. It
establishes principles and mechanismdar which the agencies involved in the water
sector can coordinatbeir respective plans and activitimsachieve the common goal

of ensuring water security

The NEChad establislked RBC only for the Wangchh®iver Basinin 2016 The
remaining fourmaja river basns (Amochhu, Punatsangchhu, Mangdechland
Drangmechhugurrently do not havRBCs andhe systems and structures are yet to be
renderedinstitutionalsed,and implemented

Thus the development and management of irrigation systems in the manner planned
through IWRM remain thwarted kihe absence of desirable institutional systems for
integrated water resource management.

Non-implementation of the Integrated Water ResourceManagement approach

Currently, there are five major river basins, viz. Amochhu (Toorsa), Wangchhu
(Raidak), Punatsangchhu (Sunkosh), Mangdechhu and Drangmechhu (Manas) as
depicted inPicture-1. As water is managed locally, implementing IWRM at the river
basin level is recogsed as an essential element and a comprehensive process for
managing water resources more sustainably. Understanding this importance, the
Wangchhu Basin Committee (WBC) was established, as a pilot basin, through an
Executive Order igged on 14 April 2016 in accordance with the requirementheof
Water Actof Bhutan2011 and the Water RegulatioosBhutan2014.The replication

of IWRM in the remaining basins to beundertaken only after thapproachis
effectively implemented in th&/angchhu Basifleamingthe best practices.
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b) TheWBC was established ascoordinating body responsible fibie preparation and
updating of river basin management @antegration ofpriorities in respective plans
of Chukha, Haa, Pay@and Thimphu Dzonkhagsnonitoringthe implementation of
plans and reporting on the level of water security in the bakemWBC is composed
of chairpersons dDzongkhag Tshogdu, Dzongdags,ddgkhag environment officers
(DEOs) of Chukha, Haa, Paro, and Thimphu Dzongkhags and the Environmental
Officer and Thrompon of Thimphu Thromde.

Boundaries are not necessarily authoritative.

@ Cty Besin Ssidakhs Nyera Aman

India a Country Alaching Jomeri Punatsangenny
Amachhy
Projectiont, DRUKREF 03 /Bhutan{National'Grid (Projection: Transverse Mercator) G il =~ Mangdechin Wargahhu

Scale: 1:2,100,000 : DesgoECiN Menk-Sakeng
89'E 90'E 9M'E 92'E

Picture-1: Five Major River Basins (Source: NIWRMP 2016, NEC)

c) The specific functions of the RBCs as per the Water Act of Bhutan 2011 and Water
Regulations of Bhutan 2014 are:

i. To promote community participation in the protection, use, development,
conservation, managemerdnd control of water resources in its area of
operation through education and other appropriate activities;

ii. To prepare a River Basin Management Plan for #sen

iii.  To monitor and report to the NEC on the effectiveness of policies and action in
achieving sustainable management of water resources in its area of operation;

iv.  To collect, manage and share such data as are necessary to properly manage the
basin in coadination with the NEC;

v. To help resolve crossectoral and Dzongkhag trahsundary issues relating to
water resources in its area of operation; and

vi.  To perform any such additional functions.

d) In order to implement the IWRM approach at the river basin lanélto cater to the
competing demandsf different usersthe Wangchhu River Basin Management Plan
(WBMP) wasalsopreparedvith the overall goal to increase and sustain wsdeurity
for all purposesin Wangchhubasin through improved planning and coordination
among agencies involved in water resources manageffieatplan was prepared with
technical assistance from Asian Development Bank.
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Theplan consists of interventions focusedtba main thrusts of imprang rural and

urban drinking water supply and sanitation, rural water storage, irrigation development,
and flood protection areas with an estimated cost of Nu. 112 billion spreathever
120, 13" and 14' FYPs (until 2033). With the implementation ahterventions, the

plan intends to increase the average score of water secuhigMdaingchhu basin from

3.34 (2016}0 3.60(2033, assessed using the framework of the Bhutan Water Security
Index System (BWSISKey ResultAreas, KPIs, and interventiois the WBMP are
identified in terms of foukey dimensions of BWSIS viz. rural water security, economic
water security, urban water security and drainage, and environmental water security.
Additionally, targets and cost estitea are also set for these dimensions.

While reviewingthe WBMP, the RAAnotedthattill the date of audit, the progress of
the WBMP was neither monitored nor assessed bW&#E€, who isresponsible for
implementingthe IWRM approachat the national aswell as river basin level
Furthermore, due to vague integration of the WBMP with FYHsastbecomeven
moredifficult to track the progress of activities of the plan from the FYFse Mid
Term Review repordf 12" FYP also does not reflect any implementation status of
IWRM, which NEC has identified as one of the activities

The RAA noted that WBConducted eight rounds of meetiniis2019 butnone of the
meetings had discussed the implementatiostrategies omterventions identified in
the WBMP.

Thus, he mainobjective ofimplementingthe IWRM approach forensuring water
security and mitigating wateelated risks at river basin levebuld be derailed if
strategies or interventions envisaged in WBMP a implementedthrough
integration with FYPs.This could also result in disintegrated water resources
management and ineffective and unsustainable delivery of water services.

1.3 Water User Associatiors (WUAS) are yet to be institutedfor effective function

a)

b)

The Water Act of Bhutan 2011 and its regulatiore q uanyrgeoup®f beneficiaries
using a water source for their water supry
to maintain water source and manage water supply serdices

Further,NIP alsointends to strengthehe effective participation of beneficiaries at all
stages of irrigation development (planning, implementation, operatard
management) through a farmmentered approaclccordingly, he DoA is entrusted
to facilitate and supporthe formation of functional WUAs through apacity
development and formaksregulatory systemsy registration of WUAswith relevant
agenciesThe DoA, in collaboration withthe Department of Agricultural Marketing
and CooperativesDzongkhag and Gewogsis also responsible formonitoring the
functioning of WUAs. Apart from promoting present and future water secWityAs
are alsoresponsible fosustainingthe operation and maintenance of water facilities
handed over to them.
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c) Despite having such remements in the legislation with clear responsibilities
delineated in th&IP, the RAA noted that WUAs are yet to be instituted for all water
sources except for a few major irrigatisohemes such ddeychechu Water User
Group, Sergithang Gewog, Tsiranglalhateykhola Water User GrogmdSergithang
Gewog, Tsirang

d) In the existing practice of managing the irrigation water without WUAs, either Chiwog
Tshogpas or a person appointed as a-tzker of the irrigation water (locally termed
as ChhuSump ChhuNyer, YuerPoen Dodametc.) are involved in monitoring the
blockages, coordinating the major cleaning up of the canals, allocating the water to the
beneficiaries based on their customary norms, and collecting the fines and penalties.

e) In order for theWUAs to playan effective role in all levels of irrigation development
and management, a formal rules and regulations to govern the operation is desirable.
The policy intent of promoting a farmer centric approach to planning, operations and
management afrigation facilities may be thwarted besides, triggering challenges of
sourcing of funds aa nonregistered associatidar realisng the objective of financial
sustainability of the associations.

f) Further, h absence of formahstitution ofWUAS, the policy and legislative intents of
building strong ownership of the water resource atgtlass root level will remaia
long-term endeavor unless WUAs are formed aratieoperational

1.4 Non-developmentof comprehensiveinformation on water resources

a) Section 14 (a) of the Water Adf Bhutan 2011delineatesthe responsibility of
conducting an inventory on water resources to tl@ecretariatof the National
Environment Commission. Further, one of the activities of NEC in preparing the
NIWRMP, & specified under clause 108 of Water Regulatioh8hutan 2014,
includedconducing an inventory of water resources.

b) NIP intends to increase the irrigated area and to improve irrigation water management
and optimal utisation of national water resouscdor crop production. A strategic
approach tahe development of irrigation infrastructure can be possible only if the
available water resources in the country are mapped and its potentials are assessed.

c) Agriculture i1s the Dbiggest consumer of t
irrigation. Bhutan is known for its rich surface water with five major river basins yet
the insufficiency of water for agriculture has become a frequently reported news in the
media in recent time§.he problem is that water is sufficient when aggregated at the
basins level but it is scarce at individual watersheds level which serves as the main
source of water for agriculturd?icture-2 is the diagrammatic expression of how
Bhutan faces water shortage for agriculture purposes despite being a water rich country.
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Water is plenty here but does not benefit
irriaation purpose due to unsuitable elevation. — ' = s

Picture-2: Example of Major River of the valley not benefiting the farméRhoto: Google Earth imag
of paddy fields in Dzomi Gewog, Punakha)

=S

d) Out of 151irrigation schemes visited by RAA46 schemef6.68%)havesourced
their waterfrom perennial and seasorsiteams which become the third or fourth order
tributaries of the major rivers. The types of water resources currently used for irrigation
purpossin the country are shown in tiecture-3.

Picture-3: Type or irrigaton water sources currently being used.

e) The Watershed Management Division (WMD), D&HRras divided the country into
186 watershedsut of which 518,88Bectref areaareconsidered critical or degraded
watersheds.

) A preliminary 60 wat was develeped byr NEE ini2@Mre nt or y
collaboration with other agencies. Howevieralso does noinclude springs, lakes,
ponds and any other water bodiesvhich are also wateresources Further, he
inventory for all186 waersheds has not been done amel informationin the water
resource inventoryas intended to be used for reference and not for decision making
or designpurposesA comprehensive inventory of water resources was recommended
to establish a strong tbase.
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g) Furthermoresuch water resources are not adequately mapped and documented to guide
effective irrigation planning based dine reliability and demand of water across the
country. There is no record of any major survey carried out to documexvititebility
of the water resources at each basin level, mapping of the users, command area
coveragethefeasibility of sourcingetc.

h) Due to the absence of comprehensive wagssurce informatiorat the national level,
the sustainable and strategic approach to planning and development of irrigation
infrastructure would be impededh@rewere cases where irrigation infrastructures
were constructed but became rmperational due to unreliable wateource. The
Maling Reservoir Tank in Korphu Gewog, Trongsa and Mangi Zing Water Reservoir
Tank in Talo Gewog, Punakha are two examples of such instammagyst others

1.5 Non-development of Procedure Manual for National Irrigation Policy 2012

a) The first ever Irrigation Policy was launched in 1992 to lay a foundation for a
sustainable irrigation development in the country. Subsequently, the Royal Government
of Bhutan has developed the NIP Procedural Manual 1993 to operagoiiad
intentions cited irthe Policy document. The Manual served as a practical field guide
with detailed explanation of how to apply the NIP 1992 in practice as depicted in
Figure-5.

b) The NIP 1992 was revised 2012which required theipdatingof the NIP praedural
Manuals tooperationalie the policy.Despite having such requirements cited in NIP
2012, DoA has still not revised and updated the NIP Procedural Manual.

c) The DoA has developed the Irrigation Engineering Manual 2016 which is a
comprehensive document to be used anping and designing irrigation schemes. The
Irrigation Engineering Manual 2016 is intended to serve as overall guidance for all
irrigation infrastructure planning and development through appropriate appraisals to
design and construction to operation andintenance. However, except for the
centrally executed projects, the practices prevalent across the local governments were
noted to be inconsistent with this manugtcause of the inconsistent practices, there
were cases of improper planning and impletagon of the irrigation projects in the
local government compromising thack of quality, usefulness, functionalityand
sustainability of the projectsurther, ther@areno adequate monitoring mechanisms to
ensure compéince to the manual

d) Had the Irrigation Engineering Manual been enforced, there could have been a
consistent irrigation development process amongst the Dzongldiagse ct i ve f ar m
participation in irrigation developmentsffective Water User Associations/Grouyps
andmulti-disciplinaryapproach to irrigation developmeat intended by the NIP 2012.
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Figure-5: Procedure to operationalise the NIP 1992 through the help of NIP Procedural Manual 19!

NIP, 1992

Sets the direction for developing a
sustaimaoble trrigation schemes

Irrigution Engineers trained to implement
irrigation development activities and enforee
the NIP Procedural Manual in field

Develops the irvigation
schemes by followmg all the
procedures specified in the

==

intents of the NIP, 2012 are fullilled

training o beneficieries

NIP Procedural Manual

'--~ ‘--.
- -
"-Q ---.

! ' ! O&M

—_—————
Trrigation scheme

NIP Procedural Manual, 1993

|

Guides the rvigation engineers in oll stages of
Planning and implementing irrigation activitics,
including training of beneficiaries, to ensure the

Forms and provide scheme management

Summiry of the Procedures
Srage-1: ldentification stage:

1. Receive proposals from farmers
2 Preliminary Investigation

Stage-2: Appraival and preparation stage:

3 Multidisciplinary Feasibility Study
4. Presconstruction Meeting-1
5. Pre.construction meeting- 2

Stage-3: Implementation stage:

6. Start of construction

7. Development of WUA and its bylaw

8. Banking & book kevping Training

9. Scheme Management Training

10. End of construction and handing over of
scheme to WUA

Staged: O&M stage:

11, Establishment period Inspection visits

2. PLANNING , DEVELOPMENT AND OPERATION

The DoAOSs

naackievé foad and swtrition security, agriculture transformation

through innovative and sustainable technologies, diversifiathd competitive
economic/production options, inclusive and sustainable policies and progr@ms.of the
objectives isto develop functional farm infrastructures and facilities (irrigation channel, farm
roads, posharvest facilities, etéin achievingits overall vision ofa selfreliant, productive,
diverse, resilient and sustainable agriculture food syé&tddesides the range of Acts, the
development of irrigation is guided by the NdARd NIMP.

The NIP identifies eight broad policy objectives tojide clear direction on the measures that
need to be adopted to increase the irrigated area and to improve irrigation water management
and optimal utikation of national water resources for crop product#arequired by NIP e

NIMP was developed in 2016 to provide 15year action plan and roadmap for the
development of climate adaptive irrigation systems and irrigated agriculture in the country to
help attain broad agriculture sector goals of food and nutrition securiterdrahced rural

incomes.

The NIMP was desigmewith the four main components:

(@) Infrastructure development focusing on building infrastructutlerough
improvement of existing irrigation (EIIP) and development of new irrigation

(NIDP);

Reporting on Economy, &Hfteetizgness in the use of Public Resourc




Performance Audit Report on lrrigation Systems

(b) The land developmennd agriculture mechasation (LDAMP) consisting of three
subcomponents of land development, agricultural medaséion and orfarm trail
development;

(c) Integrated crop and water management project (ICWMP) which integrates irrigation
management into crop paction system to optiree the agriculture productivity of
an irrigation system and at the same time ensure sustainability of the developed
irrigation infrastructureand

(d) Institutional development that encompasses DoA, local government, WUAs and
private setor irrigation service providers.

The total investment under NIMP was estimaaedSD 140 million for 15 years and started

from FY 201617 coinciding withthesecond last year ofthe® EFYP. The RAAOs r e
systems of operationaing longterm plans (NIMP) and NIP through Five Year Plans showed

the following shortcomings:

2.1 Non-integration of NIMP into Five Year Plans

The NIMP projected the total cost of USD 140 million tbe implementation of various
programmes spread over 15 years from 20160 203631 as showin Table-3.

Table-3: Investment Cost

1 Project Studies & Preparations 6,400.00
2 Infrastructure Development 59,850.00
3 Annual O&M of developed irrigation facilities 5,000.00
4 Land Development & Agriculture Mechaation (LDAP) 38,200.00
5 Integrated Crop and Water Management Project (ICWMP) 17,400.00
6 Institutional Strengthening 5,750.00
7 Implementation Support Services 7,400.00

Total USD 1,40,000.00

a) The investment plan shovasharp rise fronthethird year i.e 20120 basically driven
by two major projects; Infrastructure Development Project and Land Development &
Agriculture Mecharsation Project representing about 70% of the total investment cost
as shownn Figure-6.
Figure-6: Investment plan for a period of 15 years

Year wise investment plan in USD ('000)

14,000.00

12,000.00
10,000.00
8,000.00
6,000.00
4,000.00

2,000.00

2016-17 2017-18 201819 201920 202021 2021-22 2022-23 2023-24 2024-25 202526 202627 2027-28 202829 2029-30 2030-31
—— Tota Investment  4,250.00 5,500.00 9,300.00 12067.0 12367.0 12267.0 11617.0 116670 115670 115170 9,317.00 8117.00 7,917.00 7,417.00 5,117.00
= Infrastructure 2,000.00 2,750.00 3,000.00 4,000.00 4,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 4,000.00 4,000.00 4,000.00 4,000.00 3,100.00
——— Land Development ' 1,000.00 1,000.00 1,500.00 2,000.00 3,000.00 4,000.00 4,000.00 4,000.00 4,000.00 4,000.00 3,000.00 2,000.00 2,000.00 2,000.00 700.00

= Total Investment = |nfrastrudure = Land Development
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b) Review of budget allocations of corresponding financial yeatd'band12" FYP, the
RAA noted that the budget allocated for implementation of NIMP fell short of required

investment as showin Figure-6.

Table-4: Showing activities and programnes related to Irrigation with budget outlay

Agency

Activities

Programme

Indicative Outlay

(Nu. in million)

NEC Institutional strengthening of-E  Strengthening Water
Flow Security and Enhancing 15.41
Management
Institutionalsing NIWRMP Strengthening Water
Security and Enhancing 5.00
Management
Implementation of Water Act anc StrengtheningVater
Regulation Security and Enhancing 2.00
Management
MoAF Adopt Climate Smart irrigation = Climate Smart and Disaster
and water efficient technologies Resilient Development 270.00
(Install climate smart sprinkte
irrigation system)
Enhance cereal production(Padc Food and Nutrition Security
hybrid maize and wheat (storage 30.00
facilities, community based seed
production)
Enhance agriculture infrastructur Food and Nutrition Security 371.93
& farm mecharsation (New farm
machineries and area brought
under farm mechasation)
School Agriculture (Programme = Food and Nutrition Security 10.00
Agriculture land developed)
Effective management of Sustainable Natural
wetlands andvatersheds (Habitat Resources Management an 290.00
enrichment plantations, watershe¢ Utili sation
assessment, water source
management)
MoEA Assess water availability of Risk Associated with Geo
surface and groundwater hazards Assessed and 2.00
Reduced
NCHM National water resources Hydrology, Cryosphere and
assessment Water Resources 30.00
Information and Early
Warning Services
Research and Development on = Hydrology, Cryosphere and
hydrology, cryosphere and watel Water Resources 2.00
resource Information and Early
Warning Services
Total 1,028.34

The total outlay foirrigation and environment related activities in thé BXP was
Nu. 1,028.34 million reflected under different sectors as shown imdb&-4. These
alsoinclude activities which are not directly related to irrigation development.

c) As per the implementi®n plan, the requirement for funds for implementation of NIMP
peaks through 20120 to 2@5-26 corresponding to four years oflEYP and first
three years of succeeding #3FYP. The average annual allocation requirement is
around Nu. 800 to 850 million (@Nu. 70 per USD).
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d) The NIMP envisaged direct and indirect benefits of investing in irrigation development
in the country. The direct benefits relate to increase in yieldceoml production and
the indirect benefits of increasing employment opportunity, support to livestock
development, food security and development of climate resilient agriculture system, all
of these constituting aspirations of national development goals.

e) Thus, if the investment requirement for irrigation development in the country is not
matched by sustained financing, it may be unrealistic to expect the desired results in
the offing.Forirrigation development to be considerecaasmportant instrumentar
harnessing the agriculipotential for economic development, it ne¢éd®nsurehe
sustainability of its finances. The NIMP could be derailed and policy objectives remain
adrift if the implementation of programmes envisaged are not psemtitand
implementedAnd hence, the timeline set for achievemaifibod security is rendered
not relevant and further pushed beyond.

2.2 Inconsistentperformance measures and indicators

a) NIMP prescribesperformance framework with performance measures, indicanaors
targes for monitoring activities, outputs, outcomes and gadlthe plan which are
directly related to irrigation development. This framework would have guided the
formulation of National Key Result Areas and indicators for the successive FYRs of th
irrigation sector.

b) On comparison of the results framework of EXY P with that of NIMP, the RAA noted
inconsistencies in the performance measures and indicators. There are no linkages in
the performance measures and indicators formulated in theFY® and NIMP.
Further, there were inconsistencies in the baseline data considered for setting the
performance targets. The differences in performance measuresdicatorsare as
shown in theTable-5.:

Table-5: Comparison of Performance Indicators

NIMP 12th FYP

Goal: Food and nutrition security enhanced Goal: Food self-sufficiency and nutrition
security enhanced
Indicators: Baseline (2014) Indicators: Baseline (2017)

1. Foodselfsufficiencyin padly 51% 1. Rice self sufficiency 46.7%
(rice) increased
2. Foodselfsufficiencyin total 64% 2. Maize self sufficiency 86%
cereals increased
3. Cropped areas under paddy cro 53,659 ac 3. Vegdableself sufficiency 86.1%
increased
4. Cropped areas under total 77,789 ac 4. Fruit production 53,961 MT
irrigated cereals increased
5. Cropped areas under cash crop 12,630 ac 5. Area under assured 39,163 ac
increased:(Baseline: 12,630 ac) irrigation
6. Cropping intensity of irrigated = 110% 6. Agriculture land under 2.75%
agriculture increased: (Baseline: cultivation
110%)

7. Fallow land brought under 120 acres
cultivation
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c) Forinstance, the baseline indicator for sed-sufficiencyin the NIMP was 51% based
on production in 2014 while the baseline indicator for the same was maintained at
46.7% based on 2017 data. Except for rice-sddficiency, all other indicators in the
NIMP have changed with different performance targets.

d) Suchchanges in performance measures and indicators without due regard to the master
plan have substantially distorted the performance framework developed to monitor the
progress of the NIMP. There were no documentations of changes made and hence,
progress oNIMP cannot be tracked nor course corrections and modifications made to
ensure greater performance be identified. Thus, the goals and outcomes that were
intended through various strategies developed in the master plan have become
irrelevant and line of skg blurred in terms of achievintdpe overall sectoral goal of
food selfsufficiency.

e) Thus, incoherence of performance measures andatndicof 12" FYP with NIMP
have resulted in distortion of the entire results framework with numerous changes and
modifications of performance measures and indicators. The progress of the master plan
cannot be tracked and monitored as clear linkages cannot be esthlbiettveen the
two.

2.3. Inadequacies in coordination among agencies in irrigation development

a) The NI P 2012 stakehgldersraea levels patticipatiag in irrigation
development will be responsible and acdabiein delivery of services farrigation
developmend. Thi s policy statement transpires &
approach throughout the process ménning and development of the irrigation
infrastructure from need assessment and psatitin to management of theigation
schemes.

b) The DoA (at central level) and the Dzongkhags and Gewogs Administration (at local
government level) are the primary institutions responsible for developing and managing
irrigation facilities. The irrigation schemes which are beyond tapacity of Gewogs
and Dzongkhags are undertaken by the DoA. The two tier sytenirrigation
developments as illustrated irFigure-7.
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Figure-7: Two tier system for irrigation system

(A) Construction and renovation works implemented bycal Government

ion headed by [ Gewog Administration headed by Gup and

supported by Tshogpas of Chiwogs

Dzongkhag Agri
( Prepares the agrict ¢ sector plan and
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Exiension Supervisors)

Construction and renovation works that are
beyond the financial capacity of Gewog is
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Construction and renovation works that
are beyond the financial capacity of
Dzongkhag is proposed to DoA

Implements the construction
Implements the new and renovations works under
construction and renovation the GDG funding
works mostly under Donor
Funded Projects

{B) C ion and ion works imply ted centrally

Agriculture Engincering
Division, Thimphu

Implements the construction and
renovation of major irrigation

schemes which are mostly under
donor funded projects

Agriculture Research and
Development Centres. Bajo
and Wengkhar

c) Based on the current arrangement, the DoA had identified 108 irrigation schemes to be
undertaken and 33 schemes were included in tHeFYP. Only 9 schemes were
completed at the end of the™EYP. The list of irrigation schemes included in the
NIMP considered the remaining balance of 108 irr@aschemes identified earlier.
Those that were undertaken by the LGs are psedtiin the GTs and DTs and
implemented as per the budget availahility

d) RAA noted that the development/rehabilitation of irrigation schemes undertaken by
LGs are not based on the list as per NIMP but depended on availability of budget of the
respective LGs. There was no synchsaedi way of planning and priorsthg for
devebpment or rehabilitation as well during execution of the projects.

e) Even for the irrigation systems which were centrally executed byAgreulture
Engineering Division, DoA, theraeno administrative arrangements for collaboration
with the Dzongkhagsuting implementation. The completed structures are handed over
to the respective Dzongkhags/Gewogs only after the completion of the project.

f) Due to such siloed practice of implementation of irrigation systems, the RAA noted
instances where monitoring aedpervision during execution could not be ensured by
the central agencyAs a result, theravereinstances of irrigation facilitiethat could
not be put to use due to substandard works and technical defects of the structures.

g) The RAA also noted lack of coordination between DoA and DoFPS in terms of
complementing its roles in managing water source and watersheds through sharing of
information. While DoA is responsible for the lange and irrigation, the DoFPS is
responsible for warshed management, water resources in forest, wetlands and
protection of catchment areas.

Reporting on Economy, &hfteetiegness in the use of Public Resourc




Performance Audit Report on lrrigation Systems

h) Further, there is also laak coordinationwith other agencies, which has resulted in
causing damages tarigation schemes due to expansion of roasd other
devdopmental activites. During the field visits, the RAA came across seven irrigation
schemes damaged by construction of roads and developmental activities

)

K)

Figure-8: Roles and responsibilities of DAO and DE
developing irrigation schemes
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i) Within the Dzongkhag
Administration, the NIP 2012
delineates roles and
responsibilities to agriculture
sector and engineering sector as
shown in Figure-8. The
Dzongkhag Agriculture Sector
and Dzongkhag Engineering
Sector are required to collaborate
in all the stages of developing the
irrigation  scheme. However,
RAA observed that the role
played by the Dzongkhag
Agriculture Sector is only to the
extent of coordinatinghe annual
plan and budget for the proposed
irrigation works. None of the
roles and respoiislities shown

in Figure-8, especially for
identification phase and appraisal
& preparation phase, are being
fulfiled by the Dzongkhag
Agriculture Sector.

In the current practice, the Dzongkhag Engineering Sector independently carries out
the surveys, dagns and estimations and gets the works executed through contracts or
through voluntary labor contribution whichever option is decided by the local
governments. Thus, Dzongkhag Agriculture Sectors have not taken full ownership of
the irrigation developmeractivities in the Dzongkhags and remained unacedlie

for all the failed projects

RAA observed instances where some Gewog Agriculture Extension Staff hardly know
what irrigation repair and maintenance works were executed by the Gewog
Administration inprevious years. This clearly shows the level of involvement of the
agriculture sector officials in implementing the irrigation works.

These are clear casef noradherenceo the roles and responsibilities delineated in

the NIP 2012andare attribtiable to monitoring and controlveaknessesvithin the
agencies as well as inadequate oversight mechanisms in enforcing the responsibilities
at various levels.

Reporting on Economy, &Hfteetiggness in the use of Public Resourc




Performance Audit Report on lrrigation Systems
2.4. Nonenforcement of multidisciplinary feasibility studies

a) NIP 2012 stipulates thafeasibility studies including technical feasibility, social and
economic benefits should be done one year before implementation to ensure the
sustainabil ity ofToeffecethis policyistatament,dhiP 2012h e me s .
delineates roles and respsibilities to:

i) The Dzongkhag Agriculture Sectod t o t ake | ead coordi
preliminary investigationsandmuiii sci pl i nary feasibilit
ii)  The Gewog Agriculture Extension Officet o t ake a | ead rol e
investigationsandmud i sci pl inary dndasibility stu

i)  The Dzongkhag Engineering Sectot o pr ovi de technical i
investigationsandmull i sci pl inary feasibility.o

b) During the field visits to Dzongkhags, the RAA noted that there is no practice of
cartying out multidisciplinary feasibility studies while proposing the irrigation
projects. The proposals for irrigation projects are endorsed from GTs and DTs along
with other plan activities and there were no documentations of such studies being
conducted eross all LGs. There is no record of assessing the requirement and its
compliance by the authorities in the process of proposing the irrigation projects.

c) Further, there is no prescribed process or guidelines for conductingdmsualplinary
feasibility sudies except for policy intent. Such guidelines would suggest critical
elements, processes and modalities of feasibility studies to facilitate implementation
and enforcement of requirements across LGs.

d) Multi-disciplinary feasibility study is a critical ercise to assess the viability of the
proposed irrigation systems in terms of water sources, economic and social benefits,
technical prospects, etc. to ensure overall sustainability of proposed irrigation systems.
If enforced and complied, the governmenuid have avoided investments in those
irrigation projects that could not be put to intended use due to problemstatildia
non-compliance to this requirement.

e) RAA noted several such cases where sustainability of irrigation systems could not be
ensured as discussed below:

[llustration | (Picture-4):

ThangnaPangna Irrigation Scheme under Drujeygang Gewog, Dagana was undertaken
by Dzongkhag at the cost of Nu. @3.million from 201617 to 201819. A mix of
pipelines and concrete canals, planned in two packages. RAA noted that the Hackage
could not be completed as it had to cut across the cliff for which the contractor did not
have the capacity. Packagevas conpleted but abandoned as it cannot be used unless
Packagel is completed.
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lllustration Il (Pic ture-5):

Jalikhar Irrigation Scheme in Chamkhar Throm, Bumthang was awarded on contract at
Nu. 2.29 million from 2016L7 to 201819. The pipeline and reservoir tanks were
installed to supply water for the paddy fields of Jalikhar community. However, the
community efused to take over the facilities as it did not meet the deliverables
proposed by the community. The structures delivered were found to be of poor quality,
which are currently lying unutsged.

-

Picture-5: Jalahar Irrigation Scheme in Chamkhar Throm, Bijthang

lllustration Il (Pic ture-6):

i. During the FYs 20186 to 201718, Trongsa Dzongkhag had spent Nu. 4.30
million to construct several water storage tanks for irrigation purposes in
Korphu Gewog. However, these storage tanks and pipelines were currently not
in operation due to drying up @fater sources. Beneficiaries had to abandon
despite contribution of their private lands for the project. The RAA also noted
missing and damage of several pipes due to road constructions.

i. A massive water storage tank namely 06N
Gewog, Punakha along with several distribution iron pipelines to supplement
the agricultural water shortages (cost and year of construction not known).
However, the storage tank wémund abandoned due to an unreliable water
source. During the site visit, the RAA found that the majority of pipes were also
stolen.
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Picture-6: Monmogang Reservoirs and Irrigation facilities, Korphu Gewog, Trongsa (Top
Rows); Mang Gi Zing, Talo Gewog, Punakha (Bottom Row)

[llustration IV (Pic ture-7):

I. Tserina water storage tank in Sharpa Gewog, Paro and Rubesa storage tank in
Rubesa Gewog, Wangduédtirang have also faced the similar consequences.
Tserina storage tank was abandoned after the water source dried up and the
Rubesa storage tank has not been used by farmers for the same reason.

ii. Atypical instance was observed in Kangpar GeWwogshigang where a storage
tank was constructed but washed away by erosion as the tank was constructed in
the marshy area without studying the stability of the soil.

Picture-7: Tserina Reervior, Sharpd;ewog, Paro (Bottom row left); erstwhile reservoir
Threlphu, Kangpara Gewog, Trashigang (Bottom Row Right).
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lllustration V (Pic ture-8):

I Tseza Gewog, Dagana has installed pipelines to upgrade traditional earthen
Tajulum Irrigation Scheme. The fod are currently left fallow and pipelines are
lying unutilised. Nonetheless, most of the villagers have migrated to town
looking for better economic opportunities and a few households who were
willing to cultivate the land could not succeed due to severe wildlife conflicts.
A typical instance was observed in Kaagewog, Trashigang where a storage
tank was also constructed but washed away by erosion as the tank was
constructed in the marshy area without studying the stability of the soil.

il. Similarly, Pema Gatshel Dzongkhag has installed pipelines to cultivate the
Brongkola area of Khar Gewog under the CARLEP Project. However, farmers
had stopped cultivating thigeld due to severe wiltife threats and labour
shortage as the fields are located far from the settlements. The land is currently
left fallow and the pipline lying unutilsed.

ol % y 1, )
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Picture-8: Tajulum Irrigation Scheme, Tseza Gewog, Dagana (Top Row) and Bron
Irrigation Scheme, Khar Gewog, Pemagatshel (Bottom Row)

f) Had there been a system of carrying out radikciplinary feasibility studiewithin the
process, the investment could have been avoided if it was assessed to be not viable
technically or otherwise. Thus, the above cases of abandonment and inability to make
use of the infrastructure could be attributed to-ononduct of necessargdsibility
studies.

g) The current system lacks enforcement and monitoring mechanisms in that-the pre
studies related to irrigation development are not based on holistic assessments to ensure
long term sustainability of the infrastructure. Neither such mestwould facilitate
prudent allocation of resources.
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2.5. Nonimplementation of National Irrigation Master Plan (NIMP)

a) The infrastructure development in the NIMP consists of two types of irrigation
developments; (a) improvement of existing irrigation systems and (b) development of
new irrigation systems as shown detailed @ble-6.

Table-6: Summary of a proposed Irrigation development project till 2030 period

Existing irrigation improvement project (EIIP)

1.1 Modernisation of Existing Irrigation Systems 243 18,000
1.2 Renovation of existing irrigation systems 49 7,930
1.3 Bottleneck repair of Existingrigation Systems 22,000
Development of new irrigation systems
2.1 New Hill Irrigation Development Project (NHIDP 144 13,763
2.2 Dry Land Irrigation Development Project (DLIDF 57 4,000
2.3 Wet Subtropical Irrigation Development Project 44 11,000
(WSIDP)
537 76,693

As depicted inTable-6, 537 irrigation suiprojects withtargetcommand areas of
76,693 acresver al5year period. These irrigation schemes were selected based on
the intensive resedran collaboration and consultation witklevant stakeholder and
beneficiaries. The priorgation selection of schemes was done using Muiteria
analysis (MCA) for each of the projecBesides thechemes identified iNIMP, DoA
hadalso prioritsed 108 schemes to be implemented durind @{eFYP. Thus, in total

645 irrigation schemes were planned to be implemented till 2030

b) Onreview ofimplementation of NIMPit was noted thadut of 645schemesdentified
for implementation, only¢0schemes were implemented during th¥ aad 12" FYPs,
which includes 25 from the 108 priogtid schemes, six from NIMP and ninelaat
(as depicted irigure-9). As evident from thd-igure it can be notethatthe NIMP is
not integratedvith the FYPdor the implementation of the master plan.

Figure-9: Implementation status of irrigation schemes
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c) DoA, however, has implementatheschemeseither fromproposed list in the master
plannor from the prioritised lisas presented ifiable-7 below. The achoc selection
of schemes is an indication of inadequate planninglackl of coherence with the
master plan.

Table-7: Development of irrigation schemes outside NIMP

FY 2013-2014
1 Lhuntse Minjey Gorgan Gorgan 10.00 ABSD Completed R
2 Lhuntse Minjey Khamdhar = Khamdhar 10.00 ABSD Completed R
FY 201718
Lhuntse Maedtsho  Yamalung = Zhamangchhu_Yamalung 7.00 GCCA Completed R
4 Sarpang Chhudzom @ Dovan Maogoanirrigation 7.60  Gol Completed N
channel
FY 201819
5 Trongsa Korphu Nabiji Lingbay Irrigation Scheme 2.30 GEF LDCF | Completed N
6 Haa Samar Langpa Langpa_Nobgang 10.00 GEF LDCF Completed R
FY 201920
7 Sarpang Gakiling Gakiling Laringkholalrrigation 7.50 GAFSP/FS @ Completed N
Scheme APP
8 Samtse Dophuchen | Somlachen | Bir Kulo Irrigation Scheme 2.00 GAFSP/FS | Completed N
APP
9 Samtse Sibsoo Sibsoo Berusibsoolrrigation RGoB Completed R
Scheme

d) Although development of new irrigation schemes and rehabilitation or modernisation
of existing schemes are clearly identified in the NIMP, the DoA still continued to
implement the spillover projects from the™EYP during the 12 FYP without
integratingFYPs with the master plaihe current trend shows thatmaximum of
three years is taken to complete the construction and renovation of irrigation schemes.
DoA is found to be implementing previous years / spill over irrigation schemes
(presented inTable-8) from the past years (2002018) which hindered the
implementation othe master plan.

Table-8: Summary of spillover activities
SN Dzongkhag Gewog Village Name of Scheme L(km) Planned Yr.

Irrigation Schemes completed during FY 201819 asindicated in APA document

1 | Tsirang Sergithang = Sergithang Mae Jhatey Irrigation Scheme 7.20 @ GEF LDCF FY 201516 | Completed
2 | Trongsa Korphu Nabiji Lingbay Irrigation Scheme 2.30 GEF LDCF FY 201516  Completed
3 | Punakha Talo Lunakha/Bejana Phendeyrrigation Scheme 25.00 = GEF LDCF FY 201415 | Completed
4  Haa Samar Langpa Langpa_Nobgang 10.00 GEF LDCF FY 201718  Completed
Irrigation Schemes completed during FY 20120 as indicated in APA document
1 | Sarpang Dekiling Dekiling Rateykholdrrigation Scheme 3.50 GAFSP/FSAPP  FY 201415 Completed
2 | Sarpang Gakiling Gakiling Laringkhola Irrigation Scheme = 7.50 | GAFSP/FSAPP | FY 201516 @ Completed
3 | Samtse Norbugang Bhimtar Taraykhola Irrigation Scheme ~ 11.00 GAFSP/FSAPP  FY 201516  Completed
4 | Samtse Dophuchen Somlachen Bir Kulo Irrigation Scheme 2.00 @ GAFSP/FSAPP | FY 201516 @ Completed
5 Tashigang Phongmey Yabrang/Saling Yabrang/Saling Irrigation  7.80 RDCCRP/WB FY 201415  Completed
Scheme
6 | Lhuntse Maenbi Zhungkhar Zhungkhar_Maenbi 3.00 @ RDCCRP/WB FY 201516 = Completed
7 | Samtse Sibsoo Sibsoo Berusibsoo Irrigation Scheme = 8.00 RGoB FY 201516  Completed

Source:AED, DoA

Reporting on Economy, &Hfteetiggness in the use of Public Resourc




Performance Audit Report on lrrigation Systems

e) While the financial layout forthe master plan was estimated, the same could not be
realizedsecured for implementation of NIMP. Despite the huge investment made in
developing the NIMP as a road map for irrigation development in the country, the DoA
has not been able to operationealihe intent of the master plan through integration into
Five Yea Plans.

) Therefore, the depart ment 6s ctberiregatonandat e
system to realis the food security would be derailed and attaining the desirable
outcomes would be fdetched without any strategic focus for the sector.

2.6 lrrigation sector is not geared to achieve theargets of NIMP

a) DoA was expected to priors# the activities in the National Plan aligning with the
Master Plan to pursue national goals of reaching food and nutrition security and
enhancing rural income ihe country.

b) The RAA compared two targets of paddy production and areas under irrigation of the
NIMP with the actuatargets achieved as of 202Q and noted that it is unlikely to
achieve the plan targets by 2030 given the pace at which thegsagmade as evident
from Figure-10 and 11 below:

Figure-10: Comparison of rice production with NIMP targets
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Figure-11: Comparison of actual irrigated areas with target areas
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c) The 12" FYP set a target of 102,827.00 MT of rice production by end of Z®and
its annual production targets throughdths five-year plan period showedn almost
consistent target of NIMextrapolated). However, the actual productionthafirst
three years of T2FYP fell short by around 50% from its annual targets. The trends of
targets of NIMP, FYP and actualgaluction are asapicted inFigure-12.

Figure-12: Comparison of rice production projected as per NIMP, 12FYP and Actual Production (MT
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40,000.00
20,000.00
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== Rice Production (MT) as targeted in NIMP
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d) The midterm review of 1% FYP conducted in May 2021 identified achievement of
rice production target as risk and proposed for revision of target to 43%uffetfency
from 60%which is adrastic reduction of target even falling below the baseline target
of 46.70% in 2017.

e) While reviewingthe NIMP documents, the RAA noted that the master plan was
prepared based on thorough studies and the targets and strategies proposed were
grounded on wleresearched facts and informatidhEYPs were guided by such plans,
development of agriculture could be driven in the manner that would ensure
achievement of the targets set. However, due to the fact that there hadilseennect
between the FY®and NIMPin terms of integration of activitieshe goals set by the
NIMP would continue to remaumnaccomplished~urther, the revision of annual targets
merely on the basis of anticipated risk instead of identifying mitigation measures would
further deail the sector from achieving its long term goals.

f) Thus, in view of the fact that NIMP kaot guided the development of FYP related
theirrigation sector, the reabsion of strategic outcomésnot facilitated The question
also arises as to the need to have such plans in the first pface.considering the
achievement of targets so ftrefinancialresourcesf Nu. 101.28nillion ($1,624,677
@ Nu. 62.33% spent on developing NIMRincluding National Integrated Water
Resource Management Plan/angchhu River Basin Management Plamd
Engineering Manuglhave not been abte achieve value for money

2.7. Inadequacies in research and development for irrigation technologies

a) In order to addresthe scarcity of water athe individual waterbed kvek and also to
supplement irrigation water, the NIP intisnexploration of new technologies for
ensuring sustainable irrigation through research and development and delineates the
responsibility to RNR Resech & Development Centers under DoA.
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b) Inadequacies of technological solutions for tapping the water usually result in scarcity
being experienced even along the banks of rivers. The water needs are not addressed
despite perennial riveproviding abundanivater as shown iRicture-2.

c) The NIMP alsosuggests that prior to designing an irrigation system, it is essential to
decide on the irrigation technology to be adopted to reheéeapability of delivering
irrigation water to meet the desired objective. The most appropriate irrigation
technology for a particular settimgeed to be studid under various circumstancas
the suitability of a particular irrigation technology depends faators like natural
conditions, type of crops, irrigation methods, irrigation experience, required labor
inputs, and costs and benefits

d) In line with this intent, a few researches on lift irrigation syst@ming pumps) were
carried out and piloted fouprojects in some Dzongkhags during the" IAYP.
However, the RAA noted several instances where such pilot projects were unsuccessful
and failed to serve the purpose. It was learned that the high turbidity of water especially
during monsoon was one tifereasons causing damage to the pumps. In addition, the
steep terrain, huge electricity consumption, inadequate knowledge to operate such
pumps etc., were some problems cited as reasons for the failure of lift irrigation
systems.

e) Instances of defunct and maitilisation of lift irrigation system noted are discussed
below:

llustration VI :

i. Two lift irrigation systems installed in Ugyentse and Tashichhloling Gewogs,
Samtsevere not utilised due to high operating cost, unfamiliarity of the system for
usage, and need for change in electrical panel boards.

ii.  The Lift Irrigation System in Chhimipang, Lobeysa has become defunct since its
establishment due to some technical issumiéls pump accessories and electrical
connections.

llustration VII ( Picture-9):

icture9: Water Pump system and Reservoir TakWangchang ewog, Pa
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Similarly, the lift irrigation system, installed at Wangcha&ewog, Paro at a cost of

Nu. 5.14 million during20152016 & 20162017to irrigate the paddy fields around

the Bondey area, was not used. The pump was lying idle as the pipeline system
attached to the pump failed to work due to outbursts at severablogati

[llustration VIII

i.  The lift irrigation system in Wangringmo, Trashi Yangtse became defunct due to
blockage of the pump system caused by fine silts in filter assembly. The system
wasnotrepaired until now duw lack of maintenance budget.

ii.  WangduePhodrang Dzongkhag has piloted a pump system along Dangchhu River
to irrigate the paddy fields in Rubessa Gewog. Although the pump system did not
require electricity to operate as it is done automatically by the current of the river,
the pump system beaoa& defunct due to the fluctuating water level and blockages
caused by fine silt. The water tanks, pipes and other items procured for the lift
irrigation were missing from its location and moreover, there are no records
available with the Dzongkhag Agriculie Sector.

B T s

Picture-10: Iakhar Water Pump Systems, Chamkhar Throm, Bumthang which is a success

f) The RAA also noted a success starfyuseof centrifugal water pumps installex
Jalakhaunder Chamkhar Throm, Bumthang as showRiature-10.

g) Alow-cost plastic lined water harvesting pond was piloted in Barshong Gewog, Tsirang
in 2014. While the project was successful during the pilot period, use of such ponds
could not be promoted across the country because iBo# the view that their
responsibility is to research and test technologies and the responsibility to promote such
technologies lies with local governments.
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h) One of the successful water management initiatives implemented by the DoA is the use
of plasticsfor mulching and tunneling. Plastic mulching and tunneling are the best
methods to retain soil moisture during the dry seasons. However, the excessive use of
plastics is a concern in terms of generating a huge amount of waste in theafbicine,
the DoA currently does not have any plans and strategies for safe disposal of the
unserviceable plastics. The examples of plastic mulching and tunaedipgvided in
Picture-11.
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Picture-11: Example of Plastic Mulching (Left) and Example of Plastic Tunneliig

ight)
i) During the field visits, the RAA came across many good practices left behind by
international agencies in constructing concrete irrigation canals. For instance, there are
several weldesigned canals built by Dai Nippon Constructionanye1980s, which
are still functioning without angglamage to theoncrete structures akown inPicture-
12. The working files of some old projects implemented by the Japanese companies
also contain preliminary study and feasibility study documents which can be taken as
an example to institute a system of carrying out preliminary studies before constructing
theirrigation schemes.

J) The culture of using sprinkler and drip irrigation technologies in the country is at the
rudimentary stage. Although such technologies are best in terms of sustainable use of
water, the RAA did not find significant progress in the use of such irrigatidinoche
except in a few areaBicture-13is an example of a sprinkler irrigation system initiated
by the Dzongkhag where the beneficiary farmers expressed great satisfaction of having
such projects particularly for cultivating vagbles. Thus, the RAA isfahe view that
the agriculture sector has a scope to promote such technologies in the country for
vegdables and horticulture productions.

/ o\

bicturelé: Irrigation schemes constructelly Dai Nippon Construction

R
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k) Given geographical limitationsarious challenges are faced in sustaining a particular
type of technology.Most often #ilures are attributed thigh turbidity of wateiin the
use of lift irrigation system There is a need to explore appropriate technological
solutions based on thorough research to ensure sustainability of water for irragetion
also replicating successful ones throughout.

Pfcture—l3: Kheri Pam Micro Irrigation, Samkhar Gewog, Trashigang

2.8. Issuesof quality related to irrigation infrastructure

The RAA through the document reviews and physical verification of various irrigation
infrastructures in some of the Dzongkhags and Gewogs aotatye of issues related to the
conditions of the irrigation infrastructure. These are related to quality, irapdoper
development and management of infrastructurelermining the overall functionality,
usefulness and sustainability of the irrigation systentep&tedoelow:

lllustration I1X ( Picture-14):.

In this example, the canfdr Janagakh#@hongdho irrigation scheme, Tsento, Parfound
deeper and wideatthe beginning with a capacity to dratuge volume of water. However,
several stretches in the middle became proportionatehfiow and narrow leavinghe
possibility of overflows.

s

Picture-14: JanagkhaPhongo Irigtio SchemeTsento Gewog, Paro
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lllustration X ( Picture-15):

In this example, a massive intake tank develofmedthe Melongkhar irrigation scheme,
Yallong, Trashi Yangtse, was completdijed with sandbecause of design shortcomings
There are no washout mechanisms instdtedtain out the sand

«

PicturelSMeonkhar Irrigaion Scheme, Yallang Gewog, Trash Yangt .

lllustration XI ( Picture-16):

Pipesinstalled forthe Aum TshokimeWolathang irrigation scheme wedamaged due to
inappropriate installation @ir valvesin the pipelineslf thevalvesare rot installed at the right
positions,the pipe will be sucked in and flattened whenever there is a burst or-ash
activities carried out.
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Scheme, Toedwang Gewog, Punakha

Aum Tshokimoolathang Irrigation

Picture-16:

lllustration XII ( Picture-17):.

Someof the irrigation schemeakat RAA has visitechadinadequater poor supporsystems
which resulted in breakage of irrigation pipes
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Picture-17: Layo Kulb; Kilkhorthang Gewog, Tsirang; Karshong Irrigation Scheme, Nubew!
and Yangbari Irrigation Scheme, Gongdu Gewog, Mongar

0g, Trongs:

lllustration XIII ( Picture-18):

As illustrated inPicture-18, there was a design problem with inflow and outflow pifoes
Lungdarichhu irrigation scheme, Tongmijangsa, Trashi Yangi&e inflow pipe [A] of the
silt basin was bigger than outflow pipe [B] whichymasultin loss of water through overflow.
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Picture-18: Lungdarichhu Irrigation Scheme, Tongmijangs&ewog, Trashi Yangtse

lllustration XIV (Picture-19):

In some cases, water pipes were impropkiky affecting the durability of the pipes due to
frequent disconnections, bursts, and breakages resulting in waste of water an transit
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[llustration XV (Picture-20):

Open canals were poorly designed to suit the gradient of the land. In some cases, irrigation
canals were too steep leading to uncontrolled flow of water resulting in a loss of water on transit
as seen iricture-20.

Picture-20: Photo from left to right: Tangsibji Irrigation Scheme, Tangsibji GewoBongsa; one of the distribution
canals in Melongkhar village, Yallang Gewog, Trashi Yangtsehd Dungjuri-Lem Irrigation Scheme (Phongmey
Gewog, Trashigang)

[llustration XVI ( Picture-21):

Irrigation schemes deteriorated from the original state despite renovation because of poor
quality of works as shown iRicture-21.

Picture-21: Photos from left to Right Yuseb Irrigatlon Scheme (Phangyul Gewog, Wangdbodrang Samtear
Irrigation Scheme (Nisho Gewog, Wangdue Phodrang); Tangsibji Irrigation Scheme (Tangsibji Gewog, Trongsa)

2.9 Deficiencies in maintenance of irrigation schemes

a) One of the policy objectives of NIP 2012 is to sustain irrigation infrastructure through
renovation and routine maintenance. The renovation of irrigation schemes is to be
implemented by the projeocnplementing agency of the RGoB or the local government
and the responsibility of routine maintenance to be entrusted to WUAs after the
completed irrigation channels are handed over.

b) Renovation of existing irrigation systems, as per the NIMP 2016 iagodssential
structural improvements (ESI). It focuses on replacing temporary structures by more
durable ones, reshaping of canals, and building water control structures where needed
with an objective of enhancinthe sy st e mé s ef fici enobvey . Thi
reengineering of irrigation systems. The NIP 2012 defines Routine Maintenance as
bactivities such as <clearing canal s/ pipe
damages to canal embankment, gates, intake structures that can be performed by the
bereficiaries without external assistange.
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c) During the site visits, the audit team noted that the formation of WUAs were normally
absent, rather Water User Groups (WUGSs), which have been formed since the first
development of irrigation canals and operatibsuzh groups were based on traditional
and customary water sharing practices. WUGSs, although not formally registered, are
taking over the irrigation schemes after completion and involve the beneficiaries in the
management and routine maintenance of thgattion schemes through laboar
financialcontributions.

d) The routine maintenance activities thequired a certain level of technical knowledge
and training were found implemented by the WUA/WUGSs within their capacity.
Additionally, as per the NIP Procedural Manual 1993, the WUA should be involved
during the construction phase not only to ensurenmgéul participation but also in
order to prepare for later operation and maintenance. fllskoughout the construction
period farmers should receive training in technical skills, particularly the masonry
skills. It was noted that the some WUAs have éxkd good workmanship and quality
of works asseenin Picture-22:

2

Picture-22: Example of a concrete work executed by the beneficiaries
have skills (Renovation of Jichulum Irrigation Scheme, Kabjisa Gew
Punakha).

Picture-23: Daba Irrigation Scheme, NubiGewog, Trongsa (Top Left); Au
Tshokimo to Wolathang Irrigation scheme, Toedwang Gewog, Punakha
Right); Bayul Irrigation Scheme, Dzomi Gewog, Punakha (Bottom Le
Karshong Irrigation Scheme, Nubi Gewog, Trongsa (Bottom Right)
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e) While the NIP2012intends to delineate responsibility of major renovations to LGs and
government agencies, and limit the responsibility of WUAS to routine maintenance, it
is apparent that beneficiaries are compelled to extend theilfékand government
agencies are nable to undertake renovation works. In most cases, due to lack of
adequate skills of the WUAs, the quality of work could not be maintained and hence,
underminedts functionality. Some of such casefgpoor quality of worksexecutedy
WUAs are as showm Picture-23.

f) The RAA noted that the renovation works are initiated as a temporary measure due to
lack of strategic maienance plan and secured fundifipough the NIMP identified
irrigation systems for renovations, due to clear link of integration into Five Year Plans,
the implementation status cannot be ascertained.

g) Withoutaclear plan for renovations, and also dughmlack of skills of beneficiaes,
the sustainability of existing irrigation channels would be at risk. The current practice
of undertaking renovations by the beneficiaries may not support the policy objective if,
strategic renovation and maintenance plan is not put in place and shendGelevant
government agencies do not take a lead role in undertaking renovations.

2.10.Incomplete inventory of irrigation Schemes

a) Section 11 of Water Regulatisnof Bhutan2014 recogrges the importance of
maintaining comprehensive inventory of igation systems in the country and
designates MoAF as the Competent Authority on irrigation system, watershed and
wetland management and one of its functions incldeleloping a comprehensive
inventory on irrigation systems in the country and review pelically.

b) NIP 2012 specifies one of the objectives as maintaidiag c o mpr ehensi ve i |
i rrigation i Tine réspoeasibilties wwere delinedted to Gewogs and
Dzongkhags respectively.

c) MoAF had published Irrigation Schemes Atlas of Bhutan 2015 contaaniigy of
irrigation schemes with details of Scheme ID, Scheme Name, Village, Gewog, Length
and Functionality along with Dzongkhag wise maps. The Irrigation Atlas identified 851
schemes aauhctional, 47 amonfunctionaland 5 schemes as ongoing projects as of
2015.

d) RAA notedthat theras no comprehensive irrigation inventory maintained either with
DoA or Dzongkhags and Gewogs to provide necessary information of existing schemes
includingthe record of renovations carried out so far.

e) Even with the existing records, there were several cases of mismatch of basic
information such as names, numbers, length etc. of the schdimedist of the
irrigation schemes submitted by the DoA and Dzdwgs are providedn the
Appendix |I. Moreover, he irrigation schemes which existed before 2015 were found
not included in the Irrigation Atlas 2015.
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f) RAA obtaineda list of irrigation schemes from 20 Dzongkhags and noted that there
were inconsistencies and incomplete information relating to functional status, year of
construction, command areas, source of funding, etc. The summary of the incomplete
information is presented ihable-9.

Table- 9: Missing or incomplete information in list of irrigation maintained in local government

Information requested by RAA No. of Schemes with missing
information

1 Name of Village 32

2 Length of Canal (Km) 41

3 Functional Status (Functional, SeRinctional, 1
Non-Functional)

4 Source of IrrigatioWater (Eg. Stream, 206
River Basin, etc.)

5 Year of Construction 485

6 No. of Beneficiary Households 60

7 Gross command area (Ac) 429

8 Net command area (Ac) 426

9 Constructed by (1. Government, 2. Farmer's Initiati 309

Source: Compiled by the RAased on the information provided by DoA

g) RAA noted during the field visits that the list of irrigation schemes submitted were
basically a compilation of information provided by the engineers and verbal
descriptions given by thehiwogs dshogpas rather than through proper documentation
processsinitiated by the agriculture officials.

h) The inconsistencies and mismatch of information is largely dudhedack of a
standardied process or system of information management with regard to new
developments, maintenance and renovations of the irrigation systems. The information
maintained at LG are based on the individual experiences and understanding of officials
at LG levels leaithg to inconsistent practices.

i) Further, thereare no mechanisms or controls to ensure integrity of information
maintained at LGs through a regular monitoring and reporting system as intended by
the NIP through M&E.

J) Further, the RAA noted that the limiteunderstanding of the local governments in
creating data has impeded maintenasfqeoper records of irrigation schemes through
physical verifications and technical studies.

k) The latest published document on irrigation systanthe national level is tHeigation
System Atlas 2015 besides some cersedli information maintained in Excel
documerd at DoA. The document has not been updated published thereafter.

[) Not having a comprehensive inventory on irrigation systemsdd poseachallenge to
plaming for development of new as well as rehabilitation and maintenance of existing
irrigation to ensure sustainability of the infrastructure. This had led to issues of
deteriorated conditions of numerous existing schera@scting the users and
beneficiaris which ultimately would impact the achievementlof national goal of
food sufficiency.
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2.11.Existing allocation systems do not ensure equal access to water

a) Section 39of the Water Act of Bhutan 2011 stipulatestiiaga | | ocat i on of w:
be dme based on the principle that water is a resource owned by the State and that
every <citizen has an equal right to these

b) Section 400f the Water Act upholds the customary practices of water allocation that
existed in the community for more than twenty years. However, such customary
practices shall sustain onlyé i f are faireagd equibleand do not result in denial
of water to ay individual or community, including downstream and upstream needs,
and are acknowledged by a Water Usersé6 A
groups in the areas. 0

c) Some of the customary practices for allocation of irrigation water noted durifiglthe
visit are as follows:

lllustration XVII (Picutre -24): Water share determined in proportion to labour
contribution

Most irrigation schemes in the country were built by the communities themselves
through collective labour contributioAs per the existing customary practifer, some

of those irrigation schemes, only thds®riseholds who have contributed the latarer
deemed entitletb use the watewhile those households witiid not contribute labour
arenot given rights to useven iftheir paddy field arelocated within the command
area forcing the landowners to leave the land fallow.

Usually those denied rightase water either through payment of cash or compensate
through labour contribution for access tirakotted The averageate charged for
purchasing the irrigation water ranges from Nu. 1,000.00 to Nu. 1,500.00 per day as
learned frondiscussionsvith some beneficiaries
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Picture-24: (Photos from right to left) First two photos are tigarto Irrigation Schemewhich was spposed to bene
26 households but in reality, three households do not have the right to use the water from this scheme due
contribution of labour while constructing this scheme. The third photo is from the Chhubu Gewog which h
irrigation schemes benefiting 627 households. However, RAA took cognisance of one household who do not ha
to use water from any of the schemes.
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