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DISCLAIMER NOTE

The audit was conducted in accordance with the International Standards of Supreme Audit Institutions (ISSAISs).
The audit was conducted based on the audit objectives and criteria determined in the audit plan and programme
prepared by the Royal Audit Authority and the findings are based on the information and data made available by
the Department of Environment and Climate Change, Department of Water, Department of Infrastructure
Development, National Center for Hydrology and Meteorology, Department of Local Governance and Disaster
Management and ten sampled Dzongkhags.

This is also to certify that the auditors during the audit had neither yielded to pressure nor dispensed any favour
nor resorted to any unethicalmeans that would violate the Royal Audit Authority’s Oath of Good Conduct, Ethics,
and Secrecy.
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“Every individual must strive to be principled. And individuals in positions of responsibility must even strive harder.”
- His Majesty the King Jigme K hesar Namgyel Wangchuck,

P.O.Box: 191 | Kawangjangsa | Thimphu| Bhutan| Tel: +975-2-322111
Website: www.bhutanaudit.gov.bt | Email: info@bhutanaudit.gov.bt
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Appendix-1: List of drinking water and irrigation schemes assessed by the RAA

i. No proper weir

NIRRT Source dryin structures Fencing around the water
1 HS water Drinking Khasadrapchu = Maedwang Thimphu fying s L g
Source up ii. No proper filtration source
at the intake point
i. Opted for an alternative
source
Wakila water . . Source drying ii. Additional FCR Tank
2 source Integrated Sisina Maedwang Thimphu up constructed
iii. Water release is time-
based
i. No proper weir
structures i. Reservoir tank constructed
3 Wolona water Integrated Namseling Maedwang Thimphu Source drying | ii. No _properfllt_ratlon (200,000—I!tr_e) to manage
source up at the intake point water for irrigation (not in use
iii. Water seepage at due to water shortage)
the source
Use of weir, intake, sand trap,
4 Det?5| water Drinking Debsi Chang Thimphu No issues stream crossing, river
project crossing, non-return valve,
reservoir tanks and BPT
i. Opted for an alternative
Tshoshing o Source drying source
S Tsawa RWSS Drinking Lt Doteng Paro up ii. Fencing around the water

source



10

11

12

13

14

15

Jagar Chasho
Irrigation
scheme

Hoshpang
RWSS

Richulum
water scheme

Chumina
water source

Tenchikha
RWSS
(Khariphu
water source)
Tsiphu RWSS
(Nebu water
source)

Tshomen
Tsawa water
source

Domdihoka
water source
Begulu water
source
Shingkhana
Irrigation

Irrigation

Drinking

Integrated

Drinking

Drinking

Drinking

Drinking

Drinking
Drinking

Irrigation

Jabi Lochoe,
Jib Duezhim,
Changchu
Karp

Khuduphu

Jukar, Kempa,
Shari
rinchendhing

Bara

Tenchikha

Tsiphu

Tsenjo

Tsendona

Jangteynaand
Nakha

Shingkhana

Doteng

Dop Shari

Dop Shari

Shaba

Dogar

Dogar

Tsento

Tsento
Wangchang

Wangchang

Paro

Paro

Paro

Paro

Paro

Paro

Paro

Paro

Paro

Paro

No issues

Source drying
up

Source drying
up

Source drying
up

Source drying
up

Source drying
up

Source drying
up

Source drying
up
Source drying
up

No issues

Water leakage

Continuous blockage of
pipes due to lack of

filtration

water seepage at the

source

water leakage

No proper filtration at
the intake point

Pump system failed

i. Opted for an alternative
source
ii. Private water pumps

Water usageis based ona
rotational schedule

i. Opted for an alternative
sourceii. Zinc alum tank
(14000 L)

Groundwater (currently dried
up)

i. Constructed reservoir tank
ii. Fencing around the water
source

Fencing around the water
source

Use of Pump System
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17

18

19

20

21

22

23

Geptey water
source

Biru Sipsoo
irrigation
channel

RSPN RWSS

Lamitar
irrigation
scheme

Kuchi Diana
Irrigation
scheme

Gola RWSS
scheme

Chunpatang
irrigation
scheme

Thraykhola
Irrigation
scheme

Drinking

Integrated

Drinking

Irrigation

Irrigation

Drinking

Irrigation

Irrigation

Geptey

Sipsoo

Dungkar and
Sonakha

Jidhigang and
Jimithang

Gola town

Dechengang

Wangchang

Trashicholing

Yoesel-tse

Yoesel-tse

Yoesel-tse

Trashicholing

Ogyentse

Norbugang

Paro

Samtse

Samtse

Samtse

Samtse

Samtse

Samtse

Samtse

Source drying
up

No issues

Source drying
up

Source drying
up

No issues

Located below
the cultivation
area

No issues

i. Water seepage at the
source

ii. Frequent blockages
and landslide-induced
washouts in the
irrigation channel

i. Water seepage at the
source

ii. Frequent pipe bursts
due to water pressure

Pipes washed away due
to landslides

The pump systemhas
been repaired 4-5 times
butis currently non-
functional

i. Water source
damaged due to
landslide

ii. Pipe burst

i. Constructed reservoir tank
ii. Fencing around the water
source

i. water weir and intake
relocated

ii. Replaced HDPE pipes
(buried underground) from
the open channel.

Water diversion towards the
channel (High water levels
once flowed into the channel,
but now they no longer reach
it due to the decrease)

infrastructures were restored

Construction of Irrigation
pump system

A pressure-free flow system
is used



24

25

26

27

28

29

30

Singyegang
Irrigation
Scheme

Chukarpo
water source

Namchazor
irrigation
scheme
Jangpani
Source

Rongchuthang
chhu

Omshari
Landmark
irrigation
project
Wooling
RWSS

Irrigation

Integrated

Irrigation

Integrated

Integrated

Irrigation

Drinking

Singyegang

Namchazor
and Jangsa

Jangpani

Rongchuthang

Raling,
Pemathang,
Chirtosha,
Metothang

Wooling

Trashicholing

Langchenphu

Langchenphu

Langchenphu

Langchenphu

Pemathang

Orong

Samtse

Samdrup
Jongkhar

Samdrup
Jongkhar

Samdrup
Jongkhar

Samdrup
Jongkhar

Samdrup
Jongkhar

Samdrup
Jongkhar

No gravity
source (source
located below
the cultivation
area)

No issues

No issues

Source drying
up

No issues

No issues

Source drying
up

Breakdown of pump
system

i. Previously, due to
frequent landslides, the
community did not
have adequate structure
and water for drinking
and irrigation.

ii. The current structure
built at the water
source is filled with
debris and sand
indicating design
failure. Due to this,
there is little or no flow
of water towards the
intake point.

Pipeline washed away
by flood

frequent landslide at
the source

main pipeline from the
water source has been
washed away by
erosion

Maintenance improved
functionality and significantly
reduced the electricity bill.

Weir and intake built

dependent on rainwater

clearing slips whenever

required using JCB

the same pipeline restored

Opted for an alternative
source



31

32

88

35

36

37

Kulung
integrated
irrigation
sheme

Pump system
for Shumar
Gewog

Khonmaree
pump system

Pump system
for Yongla
Goenpa

Laring RWSS

Landmark
water project

Construction
of Gaden
Irrigation
Channel

Irrigation

Integrated

Integrated

Drinking

Drinking

Drinking

Irrigation

Nang, Raling,
Kulung,
Yangri

Gongphu,
Sharli,
Gamung

Gonpa
singma,
Ngangmalang,
Zobel

Yongla

Gakidling

Gelephu and
Samtenling

Gaden and
Rijug

Kulung

Shumar

Zobel

Zobel

Gakidling

Gelephu

Umling

PemaGatshel

PemaGatshel

PemaGatshel

PemaGatshel

Sarpang

Sarpang

Sarpang

Source drying
up

Source drying
up

Source drying
up

No gravity
sources
(Located
abovethe
water source)

No issues

No issues

No issues

Pipes damaged due to
farm road construction

i. The pump system,
although functional,
has not been
operationalised due to
internal conflicts within
the community.

li. Rainwater collection

Reluctant to use water
pump dueto high
electricity charges

Pipes washed away due
to landslides

A portion of irrigation
channel washed away

i. Opted for an alternative
sourceii. New FCR Tank
build

Use of Pump System

i. Use of Pump System
ii. Rainwater collection

Use of Pump System

Pipes restored

Consideration of landslide-
prone areas, mainline re-
routed and buried 5 ft deep,
structure development
blended with nature

Switched to RCC canal from
earthen



Gaden and
Rijug RWSS

Semjong
Drinking
water and dry
land irrigation

Jhatey
irrigation
scheme

Tashithang
RWSS

Gaden and
Rijug

Dangrigang

Sergithang

Tashithang

Source drying
up

Source drying
up

Source drying
up

Source drying
up

Smart irrigation is non-
functional

i. BXposed pipes are
damaged.ii. No water
controller at water
source leaving no
provisions for cleaning
the tank.iii. No
filtration at source
leading to frequent
blockage of reservoir
tank.

faces acute shortage
during dry season.

i. Opted for an alternative
source

ii. Using mutliple source
(both old and new)

i. Opted for an alternative
source

ii. Gl pipes, RCC tank, sand
or silt trap, gravel trap,
reservior tanks, BPT

ii. Smart irrigation using
sensor for water control

Opted for an alternative
source

i. Water release is time based
ii. Maintenance of intake,
FCR, and distribution of

pipes



42

46

47

Garamala
RWSS

Gangzor
RWSS
Phangyuel
Irrigation
scheme

Bechhu
Irrigation
channel

Nyisho
RWSS

Phendey
Irrigation
scheme

Drinking

Drinking

Irrigation

Irrigation

Drinking

Irrigation

Gozhi toed

Gangzor

Woanjokha,
Thango,
Matalungchu

Pangkha,
Jaybakha,
Gangjab,
Phastokha,
Dako,
Samtengang

Beygona

Gozhi

Tsendagang

Kazhi and
Phangyuel

Thedtsho

Nyisho

Toeb

Dagana

Dagana

Wangdue
Phodrang

Wangdue
Phodrang

Wangdue
Phodrang

Punakha

Source drying
up

No issues

Source dried
up

No issues

Source drying
up

No issues

landslide damaging the

pipes

Used Ductile Iron (DI )

pipes which are

frequently damaged by
the landslide/road
construction and
requires recurring

maintenance.

In the past, there were
issues of insufficient
water and water
seepage, the area was

marshy.

i. Water release is time based
ii. DFO's 43 and WHO's 130
check dams have improved
winter water yield and
availability.

Opted for an alternative
source

i. Awareness provided on
water source protection and
management

ii. Exploring alternative
sources (using multiple
sources)

Replaced HDPE pipes from
the open channel.

vii



i. Water release is time-based
Tagulum Source drvin ii. Individual spring
43 g Drinking Talo Punakha rying protection (groundwater)
RWSS up -
iii. Awaiting approval for an
alternative source
Solar water L . i. Pump operated through
49 pump Irrigation Jara Toedwang Punakha No issues Pump systemdamaged solar and electricity
i. Use of borewells
Khuruthang L Khuruthang . ii. Water release is time-based
50 town borewell Drinking town Punakha No issues ii. Individuals own storage
tanks to store the water
Source: RAA

viii



IAiﬁndix-ll: Drinkinﬁ and irriﬁation water schemes havini maintenance-related issues

1

2

10

11

12

13
14

15

16

17

Khasadrapchu HS water
Source

Jagar Chasho Irrigation
scheme

Hoshpang RWSS

Tsiphu RWSS (Nebu water
source)

Domdihoka water source

Shingkhana Irrigation
Biru Sipsoo irrigation
channel

RSPN RWSS

Gola RWSS scheme
Singyegang Irrigation
Scheme

Omshari Landmark
irrigation project

Kulung integrated irrigation
sheme

Laring RWSS
Construction of Gaden
Irrigation Channel

Jhatey irrigation scheme

Bechhu Irrigation channel

Solar water pump

No proper filtration at intake point
Water leakage

Continuous blockage of pipes due to
lack of filtration

Water leakage

No proper filtration at intake point

Pump systemfailed

Frequent blockages in the irrigation
channel

Frequent pipe bursts due to water
pressure

Pipes washed away due to landslides
Breakdown of pump system

main pipeline from the water source has
been washed away by erosion

Pipes damaged due to farm road
construction

Pipes washed away due to landslides
A portion of irrigation channel washed
away

i. BXposed pipes are damaged.

ii. No water controller at the water
source leaving no provisions for
cleaning the tank.

iii. No filtration at source leading to
frequent blockage of reservoir tank.

Used DI pipes which are frequently
damaged by the landslide/road
construction and requires recurring
maintenance.

Pump systemdamaged

Source: RAA’s compilation from field visit

No maintenance work carried out

No maintenance work carried out

No maintenance work carried out

No maintenance work carried out

No maintenance work carried out

No maintenance work carried out
No maintenance work carried out

No maintenance work carried out

Maintenance carried out
Maintenance carried out

Maintenance carried out

No maintenance work carried out

Maintenance carried out
No maintenance work carried out

No maintenance work carried out

No maintenance work carried out

No maintenance work carried out



Appendix-111: MANAGEMENT ACTION PLAN TEMPLATE

4.1

4.2

4.3

4.4

45

4.6

4.7

4.8

4.9

Action Plans: action taken
or to be taken
(a recommendation may
Recommendation in brief have one or several action
plans. The actions mentioned
as taken should be supported
by evidence)

The DECC should coordinate
and support NCCC to
strengthen the implementation
of the Climate Change Policy
(CCP).

The DoW and DolD should
strengthen institutional linkages
with water-related agencies to
improve coordination in
planning and implementation of
drinking and irrigation
activities.

The DECC should ensure
coordinated actions for adapting
to the impacts of climate
change.

The DECC should establish
mechanisms to ensure that the
intent and priorities of policies
and legislations on climate
adaptations are mainstreamed
into national and sectoral
policies and plans.

Agencies should strengthen
institutional capacity for
effective implementation of
climate actions.

The DECC, in collaboration
with DMDF, should collaborate
to explore and implement
innovative financing options
that enhance funding for climate
initiatives.

The DECC, in collaboration
with RUB, should review and
operationalise the Roadmap and
Strategy for Strengthening
Climate Change Research in
Bhutan.

The DolD, in collaboration with
the Dzongkhag Engineering
Sector, should ensure the
prioritisation and effective
implementation of adaptation
actions for drinking water and
irrigation at the local level.

The DoW and DolD should
strengthen the O&M of drinking
water and irrigation systems.

Estimated
implementation or
start date (the

implementation date
for each action plan
may be different)

Estimated

- completionor end

date (the
completion date for
each action plan
may be different)
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4.14

The DECC should implement a
comprehensive risk
management and Monitoring &
Evaluation process for the
National Adaptation Plan of
Bhutan.

The NCHM and DLGDM
should strengthen the GLOF
EWS.

The NCHM and DoW should
collaborate in generating local-
level climate databasedon
areas of critical importance.
The DECC should maintain a
central repository for climate
adaptation actions.

The DLGDM, in collaboration
with the DECC, should develop
a Loss and Damage Data
Repository.

Xi
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