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“Reducing D r a Safe and Happy Bhutan”
MoHCA/NYA(AA-02)/2018/ 3 1,' 17" July, 2018

The Secretary
Gross National Happiness Commission
Thimphu

Sl.:b: Submission of report on land subsidence in Khailo Chiwog, Gasa Dzongkhag

Dasho,

With reference to your letter No. GNHC/LDD/Gasa/2016-17/1654 dated 28™ May, 2018, we had arranged a
multi-sector team as desired and coordinated a field visit to study the movement and sinking of the entire land in
Khailo Chiwog in Khamoed Gewog under Gasa Dzongkhag.

The department is pleased to submit herewith the study report of the team for onward submission to the
Honorable Prime Minister. According to the report, the subsidence is the result of high rate of water
infiltration and high amount of rainfall in the area. The team observed that the topography of the affected
ground in Khailo area is quite rolling and gentle in steepness and with the kind of geomorphologic
situation prevailing in the Khailo area, the type of failure of the ground in Khailo village will not be
generally disastrous. However, Aum Pem’s house faces the risk of being damaged by landslide from above.

As mitigation measures, construction of a proper drainage system to prevent flow of water towards the
affected areas and sensitization of people living in the areas where serious cracks have developed to
relocate to safer places have haven highlighted in the recommendations.

Thanking you

Yours sincerely,

- 7

(Karma Tsering)
Director General

Copy for kind information (with a scanned copy of the report through email) to:

1) The PS to the Hon'ble Prime Minister, Gyalyong Tshogkhang, Thimphu.
2) The Hon’ble Secretary, Ministry of Home and Cultural Affairs, Thimphu
3) The Hon’ble Secretary, Ministry of Agriculture and Forests, Thimphu

4) The Hon’ble Secretary, Ministry of Economic Affairs, Thimphu

5) The Hon’ble Secretary, National Land Commission, Thimphu

6) Dasho Dzongdag, Dzongkhag Administration, Gasa

7) The Director General, Department of Geology and Mines, Thimphu.

8) The Program Director, National Soil Service Centre, Semtokha, Thimphu.
9) The Inter-Ministerial Task Force for review and feedback.

" Fax: +975-2-334944, Director 327098, Risk Prevention and Reduction Division 321004, Preparedness and Response Division 327319,
Rehabilitation and Reconstruction Division 321792, DM Information Unit 326910, Hot line 233
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A Brief Report on the field visit made to study the land subsidence at Khailo,
Khamoed Gewog, Gasa Dzongkhag.

Vide Referenceto letters (1) No. GNHC/LDD/Gasa/201617/1654 dated 28/5/2018 of
the Secretary, Gross National Happiness Commission conveying thstruction of the
Honourable Prime Ministerto carry out study of the sinking area in Khailo Chiwog under
Khamed Gewog in Gasa Dzongkha@) No. MOHCA/NYA (AA02)/2018/886 dated 4 th
June, 2018 of the Dector General,Department of Disaster Managemenfor nomination
and inception meeting and (3)No. MoHCA/NYA (AA02)/2018/941 dated 18" June 2018
from the Department of Disaster Management, a team consisting of the following officials
made a site visit to Khailo village ori9t June 2018.

1) Ugyen WangdaChief Geologist, DGM

2) Dr. Dawchu Dukpa, Chief Seismologist, DGM

3) Phuntsho Gyeltshen, Dy Chief SS & LE Officer, NSSC, MoAF.

4) Tshering Pelzang, Surveye#, National Land Commission Secretariat.

5) Pema Singye, Chief Program Officer, Department of Disaster Managem
6) Kencho Wangdi, Khailo Chiwog Tshogpa.

The area is locatd about 20 km NW of Punakha Dzong and about 50km south east of
Gasa Dzonglt is athickly forested mountainous region The highest peak of Khailo is a
Mountain (~3000m), located due west of Khailo village towardsipslope (Fig.1). There
are small villages(Khailo) on the mountain slope within a height of 2000m to 2100m,
towards east, which are moderately populated. The mountainare almost covered by
thick forests of subtropicalbroadleaved trees

The averageannual precipitation of Gasa area is reported to be approximately 1093 mm
with maximum rainfall recorded in the month of July 246 mmDue toheavy rainfallin the
area (especially during summer) and the geological and morphological settings
landslidesandfloods cawsed by seasonalainfalls are frequent in Khailo region. The main
source of water forKhailo village (especially for irrigation purpose)comes from Tinta
Lum with catchment area of approxinately 6.5 kn# (Fig.1).
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Location map of Khailo village, Khamed
Gewog, Gasa Dzongkhag

Tinta Lum

Fig.1 : Location map of Khailo village under Khamed Gewog, Gasa Dzongkhag

Field study:
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field work was conducted on 19 June in 2018. The field workmainly consists of the

walk-on traverseand observation around the study area. The subsidence site was located

with the help of the GPS and the altitude of the respect sites were measureith the help

of an Altimeter (SPALDNG). The measurement of the attitude of the rock formation and

the trend of the affected area were done using ClarEompassThe dimensions of open

and filled sinkholes were measuredising measuring tape.

Geology

The rocks on Khailo areas include Gneisses (both Para Gneiss and Ortho Gneisses),
granitites and schist, belonging to the so called Thimphu Gneissic Complex in Bhutan
Geology.

The area experiences heavy rainfall in the monsoon arah the slopes, these rakcs have
been deeply weathered and turned into clay mineralsni most cases apparently due to,
Chemical WeatheringThe top of the mountain has scarps of Gneisses which are fractured
in a linear pattern which could be a manifestation of darge-scale gravitaional land
movement. Besides the high and steep topography, engineering geological conditions in
this area are complex and typical of high gestress, high seismic intensity and strong
weathering etc. Several mechanisms (i.e., heavy rainfall coupled witheeping-tensile,
sliding-bending, toppling, lateral spreading etc.), may explain the deformation and failure
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of most of largescale movement in the arealThe general stike of the foliation planein
the Gneissic rock ifN80°E, with a dip amount of 50 towards Northwest (Fig. 2and Fig.
3).

Fig. 2, Measuring the attitude of the rock formation in the area (a Gneissic outcrop).

A detailed map of the study areaeporting the location of sinkholes observed during the
field visit, are shown in (Fig. 3). Topographically, the study area lies on gentle slope with
slope angle of about 1%z 200 with slope aspects towards east south-east,as shown by
OEA /eyeWidwdp@sented in Figure 4
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Landslide/subsidence location map of Goen Khailo village, Khamed Gewog, Gasa Dzongkhag
) »

e Crack orientation:

N20°W/90° with opening
widthof2-3 m

Location:

Lat: 27°45.40"; Lon: 89°.99'
Elevation: 2259 m

Legend

Location of land subsidence/ tension
cracks

" Inferredlandslidezone

Location of rock crack formation
almost perpendicular to the strike
Google Earth of bedrock

RS

Fig.3: Location map showing landslide/subsidence and hmak crack formation in the
study area.

Pageb of 15



There is a very gentle slope towards further west, towards upslope direction, after which
the ground become flat at an altitude of 2100m. Again from heréée slopes become steep
of about 39 further north-western parts (Fig. 5. The slope in general is undulating in

nature.

Fig.5: Investigation team discussing with local government representatives at the base of
flat area overlooking Khailo village the crack formation on the gneiss bedrock is ~300 m
from this base.

Rock slope instability:

The area further upslope towards west from the height of 2180m onwards, with
coordinate of 2Pt U 8T PD B8 Wwaewd h OT AE T OOAOI P AT 1T OEOOET C
exposed, which are otherwise buried under thick cover of colluvium materials in a dense
deciduous forest with thick undergrowth and development of thick soil cover. These

rocks are widely fractured or cracked with crack openings as wide as23m (Fig.3 and

Fig. 6). The general directions of these cracks are NNW SSE, and its depth has been
measured up to 15m as presented in the following figures. It could be more but the floors

are covered by dead leaves and humus materials and the team could not asaer the

actual depth during the visit.
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