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EDITORIAL POLICY
Water Nepal is published two times a year by Nepal Water Conservation Foundation. Water Nepal is a publication for planners, engineers, scientists, policy makers, and administrators engaged in water development and
management. Its aim is to function as a forum for sharing experiences in
different aspects of water resource development. Each issue of Water Nepal
includes summaries of new techniques, reflections on current approaches in
water development, management, research findings, and case studies of innovative practices including field experience. As a matter of policy Water Nepal publishes articles not published elsewhere. But pieces that are of policy
relevance for Nepal, that serve educational purposes, will be included.
Editorials, feature articles, and reports in Water Nepal will discuss
water management problems, analysis of long term development needs and
trends, dispute resolution, impact assessment and mitigation, overcoming
weaknesses and ensuring institutional learning for sustainable water development; as well as balancing water development with social and environmental objectives at the micro, meso and macro levels by understanding the
interdisciplinary relationship between water use and sustainability.
Each issue of Water Nepal includes
Editorial: Issue and Authors - an overview of the articles and authors in
the issue.
Viewpoint - a column that offers views on contemporary water development issues and provides a connecting thread to the views presented in
the articles of the particular volume.
Feature Articles - detailed presentations of theory and practices in
water development. Members of Editorial Advisory Board and other peer
reviewers review these.
Reports on Gray Literature - summaries of account of past or current
practice or field experience in Nepal and abroad.
Book Review - books selected by the editorial board and reviewed by
experts in the appropriate field.
An Editorial Advisory Board of practitioners, scholars, and professionals involved in water development assists the editors in selecting materials included in Water Nepal.
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Editorial

ISSUE AND AUTHORS

After the signing of the Mahakali Treaty between Nepal and India
and also the proposal by a multinational energy company to develop the
10,800 MW Karnali hydroelectric project for export of electricity, the
debate in Nepal has begun to focus on the value of water itself. While
traditional benefit/cost analyses seem to inevitably bring forth results that
indicate overwhelming weightage in favour of electricity, the response of
local communities, however, indicates otherwise. In fact, the already
increasing competition for water among various users is likely to grow and
result in a crisis in the coming decades. Likely conflicts include those
between upstream and downstream communities, between rural and urban
areas, and between affluent and impoverished regions. Several cases of
rising competition for and conflict over water dot the region.
The case of the small community of Gajuri in Dhading District of
Nepal demonstrates that peoples accord more importance to water than they
do to energy. In 1993, the concrete intake and a portion of the canal of the
Gajuri Irrigation System was washed away by a major cloudburst. Unable to
muster support from state organisations or other donors, the beneficiaries of
the irrigation system eventually came together and rehabilitated the canal
and intake themselves.1 This is in sharp contrast to their inability to resolve
the internal conflicts surrounding the restoration of a 25 kW micro hydro
plant built there. Similar to experiences in several other communities, the
question is why the beneficiaries came together to restore the canal but not
the micro hydropower plant. One reason is that water is the source of food
production without which their survival becomes questionable. Hence it is
imperative that water be treated as lifeblood. While energy from water is
important, alternative sources are available, and though more costly, options
do exist. To grow crops, there is no substitute for water.
In spite of this importance, the people of South Asia continue to abuse
fresh water. Rivers are mired by indiscriminate disposal of untreated human
and industrial wastes. When water is available the tendency is to make
profligate use resulting in unnecessary waste. South-Asia’s on-going efforts to
use and manage water effectively has not been successful in taking into account
the range of human values that ultimately shape public response to water
management. Why do we fail despite our knowledge?
That past wisdom provides avenues for responding more effectively to
the challenges of fulfilling societal needs for water is well documented in Dying
Wisdom: Rise, fall and potential of India’s traditional water harvesting
systems.2 The treatise identifies the rich but almost forgotten heritage of water
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management that South Asians have inherited. It highlights the need for
introspection, and suggests the foundation of a likely public policy likely to
succeed: decontrolling supply.
The notion of decontrolled supply immediately brings us to institutions.
Water is managed by institutions: individuals, household, family, community,
intermediary and state organisations. Use of technological devices to harness
water in nature does not extricate water management from the social and
cultural milieu within which intervention occurs. In any socio- cultural setting,
clean water is the primary concern. Our response to the upcoming water crisis
must therefore accord clean water uses by communities a top priority.
In fact a 1995 conference held in Madras on “The Political Economy
of Water in South Asia: Rural and Urban Action and Interactions” focused
attention specifically on this issue of water and the institutional base which
manages it.3 The summary of that conference has now been translated into
Tamil, Gujarati and Nepali. Nepal Water Conservation Foundation
undertook the challenge of making the social science of water management
available and understandable to Nepali readers. The 130-page book contains
not only the gist of the Madras Conference but also essays on water
management issues ranging from coping with drought in Rajasthan to
Cultural Theory of sedimentation in the Kosi river. This effort has, we feel,
dovetailed with the management issues raised in the issue of Water Nepal.
This issue focuses on water management institutions. From Alaska to
Madras and Nepal, whether in water supply or irrigation, the challenges are
not so much technologies as institutions. Unlike organisations, specific
environments give birth to an institution, which is defined as “working rules
for going concerns”. Focus on institutions and the challenges faced by
societies can yield strategies better capable of responding to the rising
competition for water. What is needed is a review of prevalent technologies,
their social carriers and the dynamic factors at work within the myriad
institutional contexts in which they occur.
This issue’s viewpoint by Dipak Gyawali and Ajaya Dixit uses a
water-related panic to present a forensic analysis of a society in crisis. In
June 1997, the news that the Tsho Rolpa, a glacier lake in the Rolwaling
Himal east of Kathmandu would breach its moraine dam during the
monsoon, caused panic all along the Tama, Sun and Sapta Kosi River
banks. Using local news reports between June and July 1997 as the data
source, the analysis details the response made in Nepal to the potential
disaster and provides lessons on how not to manage official science.
Reviewing different risk perceptions of social institutions, the viewpoint
argues for a plural set-up consisting of government, market and voluntary
sciences to minimise panics and prevent surprises.
In the first feature article, Lynn Marino reviews the problems facing
water supply and sanitation services in rural Alaska. The technical problems
of water engineering in arctic conditions, the economics of water supply and
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sanitation technologies in sparsely populated and roadless areas, and lack of
income opportunities within the poor communities to pay for the services –
could be matched with the situation in High Himalayan communities of
South Asia. Marino’s article is a sober reminder that, even in the world’s
richest and technologically most sophisticated country, the solutions to
institutional problems are no closer than in Everest region’s Namche
Bazaar.
The findings of a study of two large-scale ancient tanks in Tamil
Nadu are the subject of the second article. K. Sivasubramaniyan analyses
the tanks’ physical systems, their institutional arrangements, and the
stresses these traditional systems face due to new technology and changing
social dynamics. The article reports on the strengths and the weaknesses of
the systems and their arrangements for water allocation. The issues raised
bring us back to water management institutions and society. The insights
and conclusions, which students of institutional studies will find useful,
have parallels in Nepal.
Local response to water allocation and distribution have similar
characteristics, whether the system is tanks of the hard rock region of Tamil
Nadu or the indigenously built irrigation systems in the Nepali mid-hills. In
his study of indigenous irrigation systems, Umesh Parajuli, who is currently
a doctoral student at Wageningan University in the Netherlands, explores
the institutional arrangements and the notion of equity associated with the
type of technology for water distribution. His findings improve our
understanding of irrigation water management and assist us in formulating
strategies to support ongoing irrigation management programmes.
The fourth article is by Narendra M. Shakya, a lecturer at the
Department of Civil Engineering of Institute of Engineering, Nepal. Using a
mathematical modeling technique, Shakya analyses the impact clearing of
forest has on the flow response of the Khageri River in Nepal’s Chitwan
District. The river is the source of an irrigation system, and because the
flow pattern changes when its catchment is cleared of forest, the study
suggests that competition for water in dry seasons will increase.
The advent of colonial rule in South India led to re-adjustments in the
existing institutional arrangements for irrigation management. Nirmal
Sengupta reviews the ascendancy of irrigation bureaucracy guided by
technical imperatives in Tamil Nadu. Bringing water management, which
was traditionally undertaken by farmers’ institutions, under the purview of
the irrigation bureaucracy has not resulted in improved performance, the
writer concludes.
The section on “gray literature”4 covers two reports. The first is the
review of Nepal's 1990 Irrigation Development Master Plan Institutional
Study. Sudhindra Sharma suggests the need for a more critical analysis of
the institutional context in any effort at reformulating and irrigation master
plan or water resources development strategy. Ngamindra Dahal reviews a
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document of archival value: the Nepali proceedings of the First Conference
on Agriculture held in 1958 in Kathmandu. The document provides insights
on the prevailing context and concepts of agriculture and irrigation
development. The review includes material, which charts out the foundation
of Nepal’s agricultural policy forty years ago.
Two book reviews are also included in this issue. The first is of
Watershed: The Role of Fresh Water In the Israeli-Palestinian Conflict,
written by Stephen C. Lonergan and David B. Brooks and published by the
International Development Research Centre. The reviewer, Marcus
Moench, a groundwater scholar with experience in India and Yeman, is the
chairman of the Institute of Social and Environmental Transition based in
Boulder, Colorado. He summarises the complex Israeli and Palestinian
conflict over fresh water and argues for a fuller analysis of the “social role”
of data as well as the historico-political nature of water management
conflicts. K. Sivasubramaniyan, a research associate at Madras Institute of
Development Studies, reviews the second book Groundwater Depletion,
Land Degradation and Irrigated Agriculture in India written by B. D.
Dhavan. The reviewer links Dhavan’s finding to the approach for India’s
groundwater that needs to focus on “management” rather development.
NOTES
1

Gyawali and Dixit base this conclusion on a study of the micro hydropower plant and the
irrigation system at Gajuri, Nepal in a book on the 1993 Cloudburst and subsequent
flood disasters (forthcoming).
2
See Dying Wisdom: Rise, fall and potential of India’s traditional water harvesting systems,
1997, State of India’s Environment, A Citizen’s Report (ed.) Anil Agarwal and
Sunita Narain, Centre for Science and Environment, New Delhi.
3
An initiative to understand various perspectives on water management began with the
seminar on the Political Economy of Water in South Asia: Rural and Urban Actions
and Interactions. The seminar sponsored by the Ford Foundation, and the Swedish
Agency for Research Cooperation and Development, was organised by the Joint
Committee of the South Asia of Social Science Research Council, American Council
of Learned societies and the Madras Institute of Development studies at Madras in
1995.
4
Documents of scientific importance which have often been produced with significant
expenditure of public funds, but which are not found in bookstores or general
libraries. They are available to, or found with, consultants, businessmen, bureaucrats
and politicians, but can be had by scholars if they spend the time and energy finding and
chasing the right people.
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the Seti River. The other notable one is the Zhangzanbo lake outburst in the
Bhote Kosi River in the Sun Kosi Basin in 1981. Some of the GLOFs that
have occurred in Nepal are shown in Table 1.
Table 1
Past GLOFs in the Nepal Himalaya
Date
1550s

River/
Basin
Seti Gandaki

GLOF Events

Lake behind
Machhapuchhre
(Nepal)
1935 Targyaling, Taraco (Tibet)
Sun Kosi,
1964 Bhote Kosi Zhangzangbo
(Tibet)
1964 Arun
Jelhaipuco (Tibet)
1964 Trisuli River Longda (Tibet)
1968-69 Pumqu
Ayaco (Tibet)
and 1970 River
1977 Dhudh
Nare (Nepal)
Kosi
1980 Tamor Kosi Phuchan (Nepal)
1981 Bhote Kosi Zhangangbo
(Tibet)

1982

YairunJinco, (Tibet)
zangbo
River
1985, 4 Dudh Kosi Dig Tsho (NeAugust,
pal)

1991, 12 Rolwaling Chubung (NeJuly
River
pal)

Impacts
50-60 m debris deposits where Pokhara city is situated.
Agriculture fields
damaged
NA
Concrete blocks and
trucks washed
NA
NA
Fields and houses
damaged
NA
Sun Kosi Hydro ‘s
weir, two bridges,
section of Arniko
Highway washed.
Damage up to 50 km
Eight villages, trails,
suspension bridges
Namche Hydro
plant, 12 footbridges, trails, 30
houses and 5 persons washed
Six houses in
Beding village.

Loss
Details of Flood
$ x 106
NA Area of lake 10 km2

NA

NA

NA

NA
NA

Water level in the river
rose by 8 m
Released 23.36x106
m3 water.
NA
NA

NA

NA

NA
3

NA
Released 19x106 m3
water and 4 x 106 m3
of debris in 60 minutes, peak flood 16000
m3/s
NA

NA

NA
1.5

NA

Released 5x106 m3,
peak discharge 1600
m3/s, duration of peak
flood-5 hours, time to
peak flood 30 minutes.
NA

Based on Viuchard and Zimmerman (1987), Mool (1995), and Sharma (1997). Note NA: Not Available
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In May 1995, HMG, in co-operation with the Netherlands-Nepal
Friendship Association, installed a 160-mm outer diameter test siphon at Tsho
Rolpa to lower the water level. The siphon had three inlet pipes and one outlet
that extended down the outer moraine slope. The siphon performed successfully for 14 months without any maintenance, although by May 1996 the pipe
had been dislocated at joints in 3 places, and by September 1996 it had ceased
functioning. Wavin Overseas, the Dutch Company that supplied the pipe, redesigned the joints, repaired and re-operated the siphon two months later. It
performed successfully till August 1997 when another one of the “old style”
joints separated. The siphon is still discharging water but the discharge point is
closer to the top of the moraine dam than was originally designed.20
In June 1997, following the panic, HMG installed five locally manufactured siphons (two with double inlets and three with single inlets). The siphons
used a variety of inlet lengths, pipe diameters, and joining systems. On September 1st 1997 all the test siphons were functioning and the joints were also
intact though the pipes seemed to be discharging at rates considerably below
the theoretical discharge rates, possibly due to clogging or cavitation. The performance of the butt-welded (melted together) joints on the pipe remains to be
evaluated, which is possible only after the winter season has passed. On 4 September 1997, a large displacement wave severely damaged one of test siphons,
which is no longer functioning.21
With a view to providing timely warning to the people, HMG installed
an early warning system at Tsho Rolpa at the end of June 1997. This was followed by establishment of army and police camps at the vicinity of the lake
and the Tama Kosi River. The army camp was established 3 km downstream
from the village of Na. A police post was also established at Na and a second
one at Beding. The army camp was provided with satellite telephones and also
had a HF radio set. In event of the GLOF, a warning was expected to be
sounded and broadcast by Radio Nepal, which could be heard at all places
along the valleys at risks. In addition, HMG also planned to install a fully
automated early warning system by 1998.
CHRONOLOGY OF THE TSHO ROLPA PANIC
An analysis of local media reports on the panic shows five distinct phases:
those of benign neglect, panic, skepticism, blame, and finally, business as
usual.
Phase I, 1987-1997 – Benign Neglect:
 Because of its increasing size, Tsho Rolpa is identified as being potentially hazardous in the late 1980s. The Water and Energy Commission starts a study of the lake in 1993 with assistance from the Japa-
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nese aid organisation, JICA. During the intervening period, nothing
particularly significant happens except for a couple of journalistic articles in the media.
The CPN United Marxist-Leninist (UML) Member of Parliament
(MP) from Ramechhap posed questions to the Water Resources Minister in the House: “When was the Tsho Rolpa glacier lake situated in
the headwaters of Tama Kosi identified? What measures are being
taken to prevent breach of that lake?” The Minister makes the following response in writing: “In association with the Netherlands-Nepal
Friendship Association, in the fiscal year 2051/2052, test siphons
were installed at Tsho Rolpa to lower the water level and prevent a
breach. In the current fiscal year grant assistance is being sought from
the Netherlands government to further lower the level of water by siphoning.”22 HMG Ministry of Foreign Affair submitted a request letter to the Royal Netherlands Embassy/New Delhi requesting that the
Royal Netherlands Government provide financial assistance in lowering the water level of Tsho Rolpa to minimise the potential GLOF. 23
The MP from Ramechhap submits a memorandum to the Prime Minister recommending a series of projects be implemented in the district. Mitigation of the Tsho Rolpa hazard is one of the demands.24
News that Tsho Rolpa GLOF could occur any time appears in newspapers. It is based on the finding of the study by JICA and WECS.25
The MP from Ramechhap raises the issue of Tsho Rolpa in the Parliament’s Tenth Session, Meeting 16: “I had raised the same question
in writing last year. A siphoning project to lower the lake water was
started in fiscal year 51/52. This is not being done now. If the lake
bursts, the flood will wash away Manthali, the headquarters of Ramechhap. The national vernacular daily Gorakhapatra also mentioned that the effect will be felt along the Khimti, up to Chatara.
People from Ramechhap have been telephoning me frequently. The
government must inform the people immediately. The panic situation
is serious. What measures are being taken for mitigation?”26
The Rising Nepal and other national dailies use Rastriya Samachar
Samitee (RSS) news dispatch, which cites the WECS, as saying that
nothing can be said for sure when the lake will burst. It could burst in
the near future or in three or four decades, but is unlikely to burst on
its own at present unless big earthquakes, landslide or massive avalanches take place. Talks are held with the Dutch government, which
has assured grant assistance to prevent the outburst by draining the
water from the lake through siphoning and reducing the volume of
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water to a safe level. This method is deemed suitable by HMG after a
test siphon turned out to be successful.27
 The Deputy Director General of DHM says, “No study has specifically mentioned when the lake would burst”. HMG has entrusted all
responsibility for mitigating the GLOF hazard since the last fiscal
year to DHM, and Rs 5 million was allocated for the purpose. The
department spent only Rs 1 million because, according to the Deputy
Director General, “The instruction of the government was to establish
a warning station. Because the amount was not sufficient for the purpose, we have kept the rest.” In the fiscal year 2053/2054 the department requested a budget of 50 million. The Deputy Director General
said, “we have been given assurances. Also the government has instructed us to remain prepared to begin the work when the financial
support is received. We will install a modern equipment at the lake to
collect information, which will be brought to the capital, analysed
and warning provided to places of risk. Studies have also revealed the
elevation below which people should not build homes.” The news report quotes experts and says that lowering the water level is the only
option to mitigate the hazard.28
 Because of the increasing threat of a breach at Tsho Rolpa, shopkeepers from Kirnetar and other villages leave their homes. The District Secretary of the Ramechhap unit of CPN UML says that people
of Manthali are very scared of the breach.29
 A British consultant prepares a proposal to further study Tsho Rolpa
for DHM, the agency entrusted with implementing the mitigation.
The proposal receives the backing of the Nepali government and is
submitted to the Royal Netherlands Government by HMG.30
Phase II, (June through first week of July) – Crescendo of Panic:
 From 20th to 31st May 1997, the British consultant and his colleagues
from HMG's Department of Hydrology and Meteorology (DHM)
complete a survey of the Tsho Rolpa glacier lake, a continuation of a
similar survey conducted in 1996. They hold a seminar on the dangers of Tsho Rolpa GLOF on 6th June. Though their report is cautious, their oral presentation gives journalists the impression that
Tsho Rolpa glacier lake outburst is about to occur.31 RSS the national
news agency, reporting on the meeting concludes: “There is high
probability that Tsho Rolpa glacier lake will burst in this monsoon
season.”32
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 Chief District Officer (CDO) of Dolakha says the Home Ministry has
instructed his office to take precautionary measures and calls a meeting of the District Calamity Relief Committee for Friday 20th June
1997. Newspapers (mis) report studies of previous years as recommending people who might be affected by the flood surge be moved 20 meters
above the normal river level. Severe damage is forecast for: 20 villages
and seven thousand people, the 60 MW Khimti hydropower project
which is currently under construction, Manthali airport at Ramechhap
as well as the Kosi Barrage at the Nepal-India border. Accusations
are made that even though the Dutch government gave technical assistance, the concerned authorities are not doing any thing on their
own.33
 Member of Parliament of the ruling Nepal Communist Party United
Marxist Leninists (NCP UML) representing Dolakha issues a press
statement on 19th June asking the Home Ministry to give immediate
attention to this matter and to make arrangements to shift those who
are to be affected to safer areas. Similarly, the Dolakha District unit
of the Nepali Congress, the party in opposition in the Parliament, also
requests the government to take adequate measures to protect the
lives and property of the people. They want a warning system installed to alert the people when the lake outburst occurs. An NGO
(Save the Environment – Dolakha) also asks the government to take
this threat seriously.34
 Meeting of the Dolakha District Calamity Relief Committee held on
20th June estimates that, if glacier lake outburst occurred during the
forthcoming monsoon season, the flood would directly affect 4000
people in 600 households of 18 village development committees
(VDCs) of Dolakha District. It decides to issue a notice asking people
in the area to be affected to move to safer areas. It also requests HMG
to reduce the water level in the lake as well as provide food and shelter relief for the affected people.35
 Warden of the Kosi Tappu Wildlife Preserve in the Tarai reports to
the RSS that the glacier lake outburst would wipe out 175 km2 of
Kosi Tappu, converting the area into bagar wasteland. He fears the
loss of 200 wild buffaloes, 400 species of birds as well as butterflies,
ghariyals, crocodiles, deer, wild boar, snakes, dolphins, pythons and
many types of fish. The flood would wash away the entire jungle in
the wildlife preserve and destroy the Kosi Barrage. It is publicised
that, when the water level rises 20 meters, 300 wild buffaloes, over
50 neel gai (rare and endangered species) as well as wild boar and
many species of birds would be annihilated by the flood. The Assistant CDO of Sunsari mentions that every effort would be made to
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save the endangered species within the limitations of time and
budget, while the warden of the Preserve thinks it will would be difficult to save the wild buffaloes because of their aggressive nature.36
 Meanwhile, a committee formed by the government to look at the
problem of as-yet-unpaid compensation to the oustees of Kosi Tappu
land acquisition conducted in 2034 BS (1977 AD) meets under the
chairmanship of the Member of Parliament. The committee consists
of the warden of Kosi Tappu Wildlife Preserve, the Chief District Officers of Sunsari and Morang Districts and others. It recommends giving compensation to the tune of Rs 93 million to the 275 families (out
of a total of 1532 that are likely to be affected) who lost 366 bigha 11
kattha 4 dhur of their land to the national park and who are yet to be
compensated.37
 In the Dolakha villages that are presumed will be affected by the outburst flood, market spins out of control. Price of imported salt shoots
up from Rs 12 per kg to Rs 28-30 whereas that of meat of local goat
meat falls from Rs 150 per kg to Rs 60-70. The CDO of Dolakha confirms that instructions have been given to affectees to move elsewhere. Traders of Gumukhola, Singti, Naya Pul, Malukhola and Kirnetar in Dolakha begin to dismantle their shops and move to higher
ground. Workers at the Khimti hydroelectric project also begin to remove their belongings and say that if they have to die in the flood,
they would like to be with their families. After the Royal Nepalese
Army informs them of the danger, traders and villagers in Devitar of
Ramechhap dismantle their houses and move uphill. It is reported that
people living in Kusaha, Prakashpur, Singia, Bhokraha, Haripur, etc.
of northern Sunsari district also fear for their lives and are ready to
flee whenever there are heavy rains.38
 The CDO of Sindhuli calls a meeting of the District Calamity Relief
Committee on 24th June 1997, which estimates that about 3000
households of 12 VDCs would be severely affected (i.e. the villages
of Purano Jhangajholi, Shitalpaati, Bhimeshwar, Bageshwar, Bhubaneshwari, Bitijo, Hud Bhanjyang, Pokhari, Kholagaun, Solpadana,
Khangsang, and Ratnawati). The meeting decides to print pamphlets
warning people of the danger from the glacier lake outburst and asking them to move to safer grounds. It also requests the Central Calamity Relief Committee of His Majesty's Government to provide
helicopter siren warning to the lowland areas when the outburst occurs and to grant the endangered people Rs 5000 per family to enable
them to move to safer areas.39 In a subsequent report, the CDO mention that all the people of the VDCs are worried about the outburst.
He has assured them that he will do his utmost to save their lives in
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the event of the disaster. The police chief for the area says that he has
already deputed police personnel to the endangered area, and they are
engaged in publicising the danger in every village. He has asked all
the people to shift 30 to 40 meters above the level of the Sun Kosi.40
 On 24th June 1997, the CDO of Ramechhap writes a letter to HMG's
Civil Aviation Department warning of the possibility of the Manthali
Airport being washed away by the Tsho Rolpa outburst. He requests
that a helipad be set up immediately and assures the Civil Aviation
authorities that the District Office will be able to make available appropriate land for the purpose. Because of the fear of the Tsho Rolpa
outburst, the Royal Nepal Airlines Corporation suspends flights to
Ramechhap's Manthali Airport, which is located on the banks of the
Tama Kosi only about 2 meters above the river. The last flight is on
Friday 27th June, when a lone Twin Otter lands. No flights arrive at
this airport thereafter. Passengers who were issued boarding pass for
the flight on 29th June and 1st July have wait the whole day with no
news of flight cancellation. RNAC even stops making its normal “delay schedule” announcement over Radio Nepal at 9 pm. The equipment of the control tower belonging to the Civil Aviation Department
is removed to the village of Manthali Danda which is at a higher
level, thus disrupting communication between the district headquarters and Kathmandu. This causes tremendous problems to the people
of Ramechhap who need to take the sick to Kathmandu for treatment.
No newspapers arrive in Ramechhap for a week. The chief of the
Aviation Department in Ramechhap says that flights would be suspended for three months. The Director General of the Civil Aviation
Department says that all actions are being co-ordinated with the local
administration in view of the danger of Tsho Rolpa outburst, and alternatives being thought of.41
 National newspapers report that residents of an island in the middle
of the Sapta Kosi in the Tarai called New Sri Lanka, which forms
Wards no. 4 and 5 of Prakashpur VDC as well as Wards no. 5 and 6
of Mahendranagar VDC, are totally unaware of the dangers of annihilation they are facing. Located 6 to 10 feet above the water level of
the river, the island is said to have been formed from five tappus (or
islands) due to, according to the local people, the Kosi changing its
course every ten years. The island, which can be reached only after a
half-hour boat ride, is inhabited by approximately 12,000 people.
These are mostly Chandrabanshis and Majhis who together with
some Chhetri, Bahun and Rai-Limbus, cultivate about 10,000 hectares of agricultural land. They have been solving all their problems
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themselves without referring to government administration. The people mention that no politician has ever come there to ask for votes.
The first official people to come are administrative officers of the
CDO office and journalists who have come to warn of the dangers of
Tsho Rolpa. Even though the people are aware of the problems of
floods – having faced the worst one in 2025 BS (1968 AD), which
the warden of the Kosi Tappu says was estimated by the Kosi Barrage authorities as 800,000 cusecs – they are unaware of the danger
of Tsho Rolpa outburst. The district Calamity Relief Committee has
initiated measures to raise the awareness of the people to be affected
regarding the dangers but the potential number of people to be affected continue to ask questions that have no easy answers such as:
Where can we go that is safer? Where will we take our cattle? The report mentions that the warden of Kosi Tappu thinks little can be done to
protect the people and the wild animals when the lives of the protectors
themselves are in danger.42
 An NGO – Association for the Protection of Environment and Culture (APEC) – issues a press statement warning of the danger of Tsho
Rolpa outburst and the risk to life and property in the villages along
the river as well as to the rare and endangered species in the Kosi
Tappu. It warns His Majesty's Government to become serious about
the danger.43 Similarly, a 23-member Save Tsho Rolpa committee is
constituted under the convenorship of the MP from Dolakha, which
includes the former Royal Nepal Ambassador to Japan. It meets on
29th June to face the emergency brought about by Tsho Rolpa and to
determine immediate, short-term and long-term measures.44
 The CDO of Udayapur issues a letter to the VDCs of Sorung, Bansbote, Tamlichha, Laphagaon, Siddhipur, Chaudandi, Nexila and
Tapeshwari along the Sun Kosi warning of the danger of Tsho Rolpa
outburst to about 7000 people in these villages. It also asks the local
government to move the people to safer areas. A local NGO – Environment Development Centre – warns that landslides on the Sun Kosi
could cause flooding that would affect the entire district, and that the
Tsho Rolpa outburst could destroy not only all settlements within 20
meters of the river but also the two suspension bridges connecting
Udayapur with Khotang, as well as one each connecting the district
with Okhaldhunga and Sunsari.45 At the initiative of the local administration, an all-party meeting is held in the first week of July, which
includes representatives of all political parties, office chiefs, intellectuals, businessmen, social workers, journalists and human rights activists. The meeting feels that 17 VDCs (including Lekhani, Tam-
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lichha, Lasragaon, Aamptar, Khanbusaune, Siddhipur, Chodandi,
Mainamaini, Rampur Thomsila, Tapeshwari, Somrung, Rupatar,
Thanagaon and Baansbote) would be severely affected.46 The people
of Thomsila have shifted, with the help of the VDC, to safer houses
Schools and the VDC office building have been used for the purpose.
This village is regarded as a remote area of the district for which reason it is known among civil servants as “Kala Pani” (literally “black
waters” signifying banishment to the boondocks). The people of
Thomsila have never heard of Tsho Rolpa before and they have not
taken the news very seriously; but when local authorities and representatives as well as Radio Nepal announce the havoc that would be
caused there, they become truly alarmed. It is estimated that about
1500 families would be severely affected. In the district headquarters
of Gaighat, the news that Kosi floods would severely affect Bihar has
prompted those with marriage ties in India to go to Birpur,
Darbhanga and Sitamarhi to collect their daughters or daughters-inlaw.47 In Odraha VDC of Udayapur District around Fattehpur, life has
been completely disrupted due to the Tsho Rolpa panic. Even if they
work in the fields in the morning, at night, people come to the
Mahendra Highway to spend the night and male members of the family stand guard in turns over the abandoned houses with raanko (resin
branch torches). There is a local case of corruption in the Trijuga
River where contractors have taken money for embankment but have
not done anything. Seventy-five bags of rice have been brought from
the authorities for distribution among potential flood victims but only
10 bags are distributed with the rest having been smuggled to India.
When asked, both the contractor and the food supplier say they will
return the due amount to the people if they survive the Tsho Rolpa
disaster.48
 Various meetings of the Natural Calamity Relief Committee issue repeated warnings to potential victims to shift settlement and belongings above 20 meters from the river. Villages in Ramechhap are in
panic as well as bewilderment because, on the one hand they have
been told to move but on the other no one knows where to. Many
wait to see what the well-off and propertied people do before deciding for themselves. Those with large amounts of fixed property do
not see much sense in moving because, they say, they will not survive
if they lose their land. On June 26th 1997, Deputy Prime Minister and
Home Minister, together with the State Minister for Science and
Technology, MPs of Dolakha of the UML and of the Nepali Congress, the Inspector General of Police, the Home Secretary and various experts, visit Tsho Rolpa, villages to be affected by its outburst as
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well as the Khimti hydroelectric project site. At the end of his tour, the
Deputy Prime Minister and Home Minister holds a meeting with officials in Ramechhap and gives them instructions to take every measure to
prevent loss of life and property.49
 On June 27th the Central Calamity Relief Committee holds a meeting
and constitutes a seven-member Tsho Rolpa Water Disaster Minimisation Committee under the convenorship of the special secretary the
Home Ministry. The news report also mentions that the Department
of Hydrology and Meteorology has sent a scientific team consisting
of the British expert and two DHM specialists. According to the
team's report submitted to the DHM, as quoted in the news report,
heavy melting noted in October 1996 along the northwestern moraine
is continuing at a brisk pace. The area of the lake which was 0.23 km2
in 1963 increased to 1.16 km2 in 1984, 1.37 km2 in 1993 and is 1.65
km2 now. The water volume was increasing by about a third every
year and had reached 80 million m3 today. If this lake burst, 40 million m3 of water would surge out instantly causing severe flood damage to villages along the Tama Kosi, Sun Kosi, Dudh Kosi and also
the Sapta Kosi. If this lake burst, it would affect 4000 people in 18
VDCs of Dolakha as well as Naya Pul on the Tama Kosi, Khimti Hydroelectric Project, Manthali Airport in Ramechhap as well as the
municipalities of Inarwa and Itahari in Sunsari District. The solution
presented in the report is two-fold: continue to reduce the water level
through siphoning conducted with the assistance of Nepal-Netherlands
Friendship Association and the Dutch government, and to establish
sirens in villages and five satellite telephone systems connecting Tsho
Rolpa with two other settlements in the Rolwaling valley, the Khimti
construction site and Kathmandu.50
 Workers at the Khimti hydroelectric project as well as 90 percent of
the people of Kirnetar have begun to leave the project site and come
to live in Dolakha bazaar, according to the police. People of Manthali
have also moved to the villages in the higher reaches. News report
says that besides Simigaon, the outburst would destroy much of 19
VDCs of Dolakha as well as the Khimti hydroelectric project, the airport at Manthali, 12 VDCs in Sindhuli, villages between Nawalpur
and Harkapur and Sunsari District of the Tarai. The flood would be
so great that the Kosi Barrage would be washed away causing incalculable harm in Bihar in India. The report laments the fact that, because of Patna's unstable politics, there has not been enough attention
given to this danger in Bihar.51
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 On Friday, 27th of June, a meeting is held between Nepali and Indian
border officials regarding the possible impact of Tsho Rolpa outburst
in Sunsari and Morang districts of Nepal as well as some districts in
Bihar in India. The Nepali team appraises the Indian team of the possibility of damage to the Kosi Barrage and the flooding in India that
would ensue. The Indian side mentions that there has been no panic
in India, although some discussions have emerged in parts of the Kosi
area because of the talk in Nepal. The Indian side informs that if the
outbreak occurs, they would take appropriate measures. The Indian
side consists of district magistrate, senior police officer as well as
other police and administration officials while the Nepali side consists of the CDO of Morang, and Sunsari and senior police and administration officials.52
 Helicopters with technical experts of DHM and Nepal Telecommunications Corporation, deputed to study GLOF conditions and establish
a warning system, cannot reach Tsho Rolpa due to bad weather conditions on the 29th of June. The helicopter returns to Kathmandu after
dropping them in Charikot. Similarly, a team from the Khimti Hydroelectric Project also cannot travel to Tsho Rolpa for an on-the-spot
study due to the bad weather, which is expected to continue for another two or three days.53
 An all-party meeting regarding the Tsho Rolpa threat is held in
Inarwa which is attended by the CDO of Sunsari who is also the
chairman of the District Calamity Relief Committee. Also present at
the meeting are the Mayor of Inarwa, Engineer of the SunsariMorang Irrigation Project, Police Chief and representatives of various
political parties as well as local organisations. The CDO asks the local elected government representatives, administrative bodies as well
as NGOs to remain on alert regarding the danger from Tsho Rolpa.
The Mayor says the meeting was necessitated by the fact that such
natural calamities cannot be avoided or controlled by man and therefore the focus should be on how to take mitigative measures. The Irrigation Engineer described the protective measures that needed to be
taken after the outburst occurs.54
 The Ramechhap unit of Nepal Intellectuals' Council issues a letter to
the Prime Minister of Nepal on 27th June 1997 with 22 demands regarding Tsho Rolpa outburst. The NGO Federation of Nepal issues a
call for a public meeting of all NGOs under the banner of Tsho Rolpa
Glacier lake Concern Group Ad Hoc Committee. The objective of the
meeting is to co-ordinate national and international NGOs that are
engaged in the dissemination of information and relief and to help
them function as a pressure group. The ad hoc committee also issues
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a disclaimer that it will not raise money or carry out projects in connection with the problems of Tsho Rolpa.55
 The police decide to establish special outposts each manned by eight
police personnel with special communication equipment at Nasuri
Dobhan, Singhatti, Gumu Khola, Tama Kosi and Kirnetar. The devices can link with any part of Nepal through the police communication system. The one to be established at Na village in the Rolwaling
Valley has already been brought to Charikot.56 Similarly, the Royal
Nepal Army too has established on 2nd July a satellite communication
system in Na, the village closest to Tsho Rolpa. Ten soldiers with
glacial experts and telecommunication engineers are dropped at the
site by an army helicopter. The outpost phone members are
00873761467320 and 00873761473315 and will cost Rs 167 per
minute of call from any ISTD service in Nepal, according to the telephone operator.57
 Much of the Tama Kosi banks in Ramechhap are marked by red flags
at the 20-meter level. All shops close to the river are either dismantled or abandoned. Local people of the area live in cowsheds located
at higher ground, as do the roughly 800 workers and employees of the
Khimti Hydroelectric Project. Every house in the safe areas is
packed, and rent prices have shot up in Charikot, where it is difficult
to find accommodation for rent. The workers at the Khimti site do not
sleep in their quarters but in makeshift tents and cowsheds at a higher
level. They complain that, while the physical wherewithal of the project is insured, the workers do not have life insurance. However, the
project's security officer says that provisions of warning such as siren,
exit routes, radio sets for direct connection with the police office in
Charikot are adequate.58
Phase III, (29th June to mid-July) – Voices of Scepticism:
 Villagers living near the Tsho Rolpa glacier lake do not believe that
the lake will burst, and think those warning them of the danger of an
outburst are mad. Dolakha District Police Office warns the people of
the possible danger and asks them to move to safer grounds but the
people refuse, asking the police not to speak nonsense. They say they
have been observing the lake for many years and it is natural for the
lake level to rise and fall.59
 The UML MP from Ramechhap criticises the government led by his
own party for creating the panic. In a statement issued to the press, he
says that the advice on Tsho Rolpa outburst was communicated to the
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concerned District Administration and people living in settlements
along the Tama Kosi asked to move 20 meters above the river bed
level within three weeks. On behalf of the people who are thus put to
severe hardship by this government action without providing any relief, he voices “strong objections and calls upon the government to
survey the region likely to be affected, organise relief measures on a
war footing, and mitigate the GLOF hazard immediately to save billions of rupees in property, and the lives of hundreds of thousands of
people along the river banks”. 60
 An engineer visited the Khimti site as well as the Tama Kosi valley
that was likely to be affected by the GLOF. He compares the silence
of the concerned line agencies (the Ministry of Water Resources and
the Department of Hydrology and Meterology) on the Tsho Rolpa issue with the hyperactivity of the Home Ministry. Probability is not
the same thing as certainty: while the probability of an outburst is
there, neither the time nor the extent of the flood down the valley can
be specified with absolute certainty. The British expert only talked of
probability and not certainty of an outburst this monsoon season. Especially difficult to justify scientifically is the much-publicised “20
meter high flood”. While the loss of life and property would be colossal if an outburst of the glacier lake occurred, this could quite easily
be averted by installing an adequate number of siphons, the cost of
which (tens of million rupees) would be negligible compared to the
damage to roads, bridges, farmlands and homesteads (billions of rupees). He argues that, instead of spending scarce resources planting red
flags 20 meters above the river on both banks of the river, effort should
be diverted towards sufficient siphoning at Tsho Rolpa.61
 The authors of this viewpoint jointly write a letter to the editor in the
largest selling national daily questioning the premises of the panic.
We mention the only publicly available scientific study, which is on
the Dig Tsho GLOF of 1985. That experience shows that, while flood
damage to the immediate vicinity of the outburst would be severe, the
effect would attenuate quite rapidly depending upon the nature of the
ice break and outflow, morphology of the river and its valleys as well
as the state of flooding in the in-feeding tributaries. The main damage
would be within the first 25 km of the Rolwaling Valley. By the time
the flood surge reached the Tama Kosi Bridge at 59 km and Khimti
construction site at 78 km, the situation would be not much worse
than a high flood. To say that wild buffaloes would be washed away
in Kosi Tappu, 268 km away, is scientific nonsense. We raise several
questions that the panic forces upon us. Since this danger was already
known four years ago, why were our “water administrators” so com-
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placent even when international aid was available for the purpose? Is
the job of government agencies responsible for water management in
the country only construction project management or does it also encompass supporting research into such issues? What about other
floods and bishyari62 that will destroy life and property all over Nepal
in this monsoon season even if the Tsho Rolpa outburst does not occur? Can we not trace this social panic to root causes such as the unscientific approach taken by the national political mainstream on
other issues such as Arun-3 and Mahakali? The technical solution is
to install more siphons and reduce the water level on a war footing
while the social solution is to install a warning and relief system from
Tsho Rolpa to Khimti using the rapid mobilisation capacity of the
Royal Nepal Army.63
 An editorial in the largest-selling Nepali daily questions the rumours
and asks how is one to believe the scientists or the government on
this issue. When technicians of the Khimti hydroelectric project have
abandoned their site and moved to Charikot, how can one blame the
common farmers of the area for being panic-stricken? It requests the
government to move beyond halla (noise-making) and come forward
with a more serious program to first avert the outburst, and, if that is
not possible, to have a program that will minimise the destruction.64
 People of the Tama Kosi valley in Dolakha are in a state of confusion
whether they should plant rice this season or not: should the Tsho
Rolpa GLOF occur, it would wash away all the fields of the lowland.
But on the other hand, there was a similar rumour last year and nothing happened. Trader Ram Bahadur Shrestha who has run a shop for
the last 15 years has shifted with his family of five to Charikot and
trader Ram Kazi Kayastha of Gumbukhola laments the goods and
supplies that were lost when he shifted his store. In the village of Na
nearest to Tsho Rolpa live Sherpas who divide their time between yak
herding, farming for three months and mountaineering (among them
are 19 who have climbed Mt. Everest). They don't believe Tsho
Rolpa will burst and have no intention of shifting anywhere, according to the Congress MP of Dolakha. Two years ago they lived
through a smaller GLOF from the Dudh Kunda which took away
some farmland but was not the end of everything.65
 A senior water resources engineer within the Ministry of Water Resources, writing in his personal capacity, discusses historical outbursts in the past and draws conclusions as to why the ongoing panic
is baseless. The current (monsoon 1997) outflow from Tsho Rolpa
Lake is about 20 m3/s. into the Rolwaling Khola but the dry season
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outflow is negligible. This means that the Trakarding glacier feeding
the lake is melting at an annual rate of about 3 m3/s. Glacier lake outbursts are a natural phenomenon in Nepal, the most dramatic in recent geological past being the 60-meter-deep debris deposit that
formed Pokhara Valley following a GLOF behind Machhapuchhare
about 450 years back. Since 1964, there are records of 13 large and
small GLOFs in Nepal. The two that are comparable with Tsho Rolpa
are the July 1981 Zhangzangbo GLOF on the Bhote Kosi in Tibet
that caused damage along the Sun Kosi and the 1985 Dig Tsho GLOF
on the Dudh Kosi. The Zhangzangbo GLOF released about 20 million m3 of water in about an hour or an hour-and-a-half resulting in an
initial peak flow of 16000 m3/s. which had reduced to 6500 m3/s. by
the time it reached the Friendship Bridge at Nepal-Tibet border 20
km below. By the time the surge reached Barahbise 50 km below, the
flow was only 3300 m3/s. On reaching the confluence of Indrawati,
the surge was no more than a normal flood. Similarly, the Dig Tsho
outburst which released ten million m3 of water in about one-and-ahalf to two hours, had an initial peak surge of 10000 m3/s. which had
attenuated to normal by the time it reached Jubing 50 km below.
Based on these experiences, he estimates that an outbreak of the moraine dam would empty the top 20 meters of the lake (maximum 20
million m3) in no less than two hours. The maximum surge would be
about 10000 m3/s. which would reduce to about a fourth by the time it
reached Beding at 10 km and to half by the time it reached the Tama
Kosi confluence. A gorge that is only 10 meters wide on the Rolwaling valley just before the river's confluence would cause a backsurge
that would add to the devastation at Na and Beding. It was difficult to
conceive of any serious impact below the Tama Kosi bridge on the
road to Jiri. The Sun Kosi can easily channel normal floods of 15000
m3/s., which means that the Tsho Rolpa surge will not add anything
out of the ordinary. At the Barahakshetra gorge 270 km downstream
(which has the capacity to pass 30000 m3/s. of the combined floods of
Sun Kosi, Arun and Tamor), the impact of Tsho Rolpa outburst
would not even be perceptible. To believe that the surge would damage the Kosi Barrage 35 km further downstream is baseless and
senseless.66
 The Director General of the Department of Hydrology and Meteorology says that there is no guarantee that the GLOF will burst this year
and the danger is not as great as is made out publicly (over two weeks
after the panic started). Through siphoning, about 3 m3/s of water can
be taken out of the lake, which would reduce the pressure on its walls
by 3 meters per annum. In this manner, within three to five years, the
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lake can be made danger free and at the same time its touristic value
can be preserved. The glacial expert of DHM says that the entire moraine dam will not burst all at once, only the weakest top 20 meters
and that will release 40 × 106 m3 of water. It will not affect the Kosi
Barrage. If the moraine dam does not give in this monsoon, water
level will be reduced through siphoning from October and the edge of
the moraine will be systematically excavated to prevent the buildup
of a dangerous volume behind it. With these measures, even if an
outburst occurs, the damage will not be as serious.67
 Awareness raising meetings are held under the auspices of the Saptari
District Natural Calamity Relief Committee in the Kosi floodaffected villages of Kamalpur, Barmajhiya and Hanuman Nagar regarding the possible outburst from Tsho Rolpa glacier lake. The CDO
of Saptari speaks about the need to adopt preparedness measures so
that the lives and property of the people are saved. The local people
ask that the damage caused by the Kosi to the western embankment
last year be repaired immediately. Since incidents of theft and looting
had risen in the villages because of the Tsho Rolpa panic, they request the government to provide additional security and to find a better place for relocation before the disaster strikes. The villagers want
the Kosi Authorities to check if the barrage's flood gates were functioning properly and to give adequate warning when the lake outburst
occurs. The Indian Chief Engineer of the Kosi Project says Kosi Authorities have been observing floods in the Kosi for the last 20 years
and are confident that Tsho Rolpa's outburst will not have any impact
on the barrage, and for sure the water will not pass 20 meters above
the barrage. He requests the people not to listen to baseless rumours.
The Chief Engineer says that if the 40 x106 m3 of Tsho Rolpa waters
empties in 24 hours it would have a flow at Kosi Barrage of 28,000
cusec (cubic feet per second or 1/35th of a cubic meter per second),
and if it empties in only 6 hours the flow would be 132,000 cusecs.
The Barrage easily channels 700,000 cusecs of water so there will be
no impact on the Kosi barrage or its embankments. In July last year,
the maximum flow of the Sapta Kosi at the barrage was 500,000 cusecs.68
 A judge of the Appellate Court in Janakpur writes a letter to the editor recalling how the check post of Rasuwa Gadhi was washed away
by a GLOF in 1961. He asks why engineers cannot make a channel
cutting half a meter on top of the moraine dam every morning thus releasing the water gradually and liberating everyone from a fear worse
than the Encephalitis and AIDS epidemics.69
Phase IV, (end June to end July) – Search for Scapegoats:
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 Local people in Rolwaling Valley are skeptical of all the rumors. They
think that the lake is protected by daibi sat or God's Truth and will not
burst. If it does, then it will be only because of foreigners or the conspiracy of other people. The chairman of Gaurishanker VDC where
Tsho Rolpa is located is confident of God's grace in protecting the lake
from an outburst. If, however, it is the victim of a conspiracy, then there
will be severe damage not only to Nepal but also to other countries.70
 A meeting of all concerned officials is held under the convenorship of
the CDO of Dolakha. It lists a set of measures that will be taken to
minimise the effects of the disaster and maintain normal functioning of
transport and supplies in the district. At times of disaster, when the attention of state machinery is preoccupied, there is the possibility of illegal
encroachment of public land and forests in the name of resettlement,
against which the District Forest Office is asked to take special measures.71
 Because of the notice issued by government officials, people have
moved out of their homes; but nobody is able to tell them when, or
even if, the lake outburst will occur. Opposition Congress MP, in
whose constituency Tsho Rolpa lies, charges the government with
spreading “information terror” and failure to utilise experts properly
in this manner. The glaciologist, who was in the team with the British
expert that studied the Tsho Rolpa Lake in May, denies that he said
the lake would burst. His contention is that their report only mentioned the possibility of an outbreak and not its certainty this monsoon. The opposition MP thinks that unlike politicians and government officials, specialists should speak accurately and the government should listen to them.72
 Local people are skeptical of the government's halla (noise-making).
The former Chairman of Dolakha District Development Committee
(DDC) thinks the rumour this time around is no different from the
one that was started a year-and-a-half ago: the lake is still there just
as it was before. The government's warning is three weeks old and
people do not have a clue how long they have to stay away from their
homes. There is suspicion in the minds of the people that by creating
this fear, there is an attempt to drown the country in debt and allow a
few to engage in “dollar farming”.73
 On 2nd July 1997, a meeting is held in Mahendranagar Chakarghatti
of Sunsari District with the presence of CDO, the police chief, Sunsari Morang Irrigation Engineer and others. The people demand that
they be given correct information about the potential Tsho Rolpa outburst publicised by the government. The CDO says that the local
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people might have more information than he about floods because
they have lived with floods in the Kosi for four decades. Since the
people left their homes, there have been increased incidences of theft and
looting; and unscrupulous elements are engaged in clearing the forests at
night. What is being done to provide security? The police and administration have no answer to give to the people. The irrigation engineer
says that people should only believe half of what is being said about
the lake's outburst. These things were all estimates and should not be
looked upon as mathematical truths. The police chief asks how one
should imbibe information coming from various sources. How does
one separate a real call about danger from a bluff call? The CDO recalls how it was stated that if the outburst occurred, it would damage
India too; but the Indians did not panic. Only we did. The question in
the meeting was who created this panic? The government, the media
or Nepali the mindset? The local people feel that if there is not
enough data, should one blame the data or the government?74
 Reflecting the popular mood, a Nepali satirist praises Tsho Rolpa for
enough honesty to try and wash away things openly, unlike politicians and bureaucrats of Singha Durbar who wipe off the country's
budget under the table.75
 A meeting organised by the NGO Federation with its Tsho Rolpa
Glacier Lake Concern Group Ad Hoc Committee is chaired by the
president of the Ramechhap unit of the Nepal Intellectuals' Council
with the Minister for General Administration as Chief Guest. The MP
from Ramechhap charges that experts and their studies caused the
panic. A former MP of Dolakha pleads not having done anything to
cause panic among the people. The former Ambassador to Japan demands that technical experts specify whether the glacier lake will
burst or not. Chairman of Tama Kosi Sewa Samitee feels that the
mental Tsho Rolpa had already burst and caused panic among the
people. He demands that air services at Manthali airport be immediately resumed. If that was not possible, a helicopter service be started.
The Executive Director of Kathmandu Environmental Education Project asked that the government be more concerned about this issue.76
A team from the Tsho Rolpa Glacier lake Concern Group Ad Hoc
Committee subsequently meets the Prime Minister and hands him a
letter of demands. The PM assured them that their representatives
would be included in the official Tsho Rolpa Water Disaster Minimisation Committee under the convenorship at the special secretary of
the Home Ministry.77
 People in the downstream areas have begun to blame the government
for spreading these rumours. The Chairman of Madhuban VDC
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thinks this rumour is a political scandal, which the government has
spread, so as to divert the attention of the people. Because of the unprecedented price hike in petroleum products, there was danger of
public demonstrations in the streets. To deflect attention, he feels that
the government resorted to this measure. He also feels that this rumour is an indicator of the incompetence of Nepali technicians and
specialists who should be in a position to specify when and from
which part the lake would burst. A farmer of Mahendranagar thinks
that it is all a big rumour. The government is not able to make fertilizer available in the market and what little comes here is smuggled
into India. Instead of solving such problems, the government engages
in spreading rumours of lake outburst.78
 A lawyer of extreme left orientation says the people are getting dissatisfied with the UML MP and his meetings in Kathmandu to destroy the
Tsho Rolpa glacier lake, which is a resource of natural wonder not only
for Dolakha but all of Nepal. Located higher than Mansarovar in China,
it could become a world tourist attraction second only to Mt. Everest.
Nepali experts have not focused their attention on conserving such a
valuable resource. Their “capacity” – exhibited by searching in Sim
Bhanjyang for the Thai plane which crashed in Ghopte Bhir – is well
known to the Nepali people. There are government plans to drain the
lake using explosives, which would destroy an environmental resource. It is clear that the government is being incited towards this
path by the Indian government. All Nepalis must be alert regarding
these intentions and must think not of Tsho Rolpa's destruction but of
its conservation.79
 RNAC is to resume its regular flights from 12th or 13th July.80 There
are accusations that the Department of Civil Aviation acted in haste
without cool reasoning. The main blame for this week-long suspension of air service is laid on the Civil Aviation Department. An
RNAC source mentions that, even though a decision had been taken
by the Civil Aviation Department to close the Manthali Airport for
three months, no formal notice was given to RNAC. Without such a
notice, the airline is forced to keep issuing tickets to passengers without being able to operate the service. Because of the removal of the
control tower equipment, no weather information could be relayed to
Kathmandu. Without such information, airline pilots refused to fly
the aircraft to Manthali.81
 An activist group – Rashtriya Sarokaar Samaj – sends a team to conduct site investigations between 4th to 14th July 1997. It organises a
public meeting on 19th July to share their findings. The team reports
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that the assurances given by the government of the various measures
it has taken to mitigate the impact of Tsho Rolpa outburst is baseless.
Only the army maintains any presence at the lake. The warning system with satellite communication does not function. When it does after four hours of effort, only the peon of the Home Ministry answers
the phone. Of the four siphons installed, only two function at all. The
siphon material that should be dropped near the lake is dropped at the
village and the food that should be dropped at the village is dropped
in the lake. It seems obvious that, by using the private Everest Air
helicopter (which costs about $ 2000) instead of the army's helicopter
(costing a few hundred dollars), there are commission benefits involved. The villages on the way to Tsho Rolpa are empty because
most of the people, having abandoned their homes as per the government warning, are living in the jungles and caves above. The
Chairman of Ward no. 1 of Gaurishanker VDC thinks that the local
people were convinced nothing would happen. But the people really
got worried after Radio Nepal warned them to move twenty meters
above the river level. He mentions that the local people think the lake
will burst only if the gods get angry. Members of the Japanese investigation team studying Tsho Rolpa engaged in sex at the lake, which
angered the gods; but the people did appropriate puja to appease the
gods. So they think the lake will not burst.82
Phase V, (End July onwards) – Return to Business-as-Usual:
 The flood level of the Tama Kosi has reduced to almost winter flow
conditions. The people who had stayed in caves and makeshift huts in
the jungle have begun to go back to their homes. Restaurants, tea
stalls and lodges have again started functioning along the Tama Kosi.
Shopkeepers envy those stout-hearted ones who stayed back because
they were able to sell even rat-eaten slippers and make a lot of money
in these two months.83
 A critical exposé by an investigative journalist charges that the rumour of Tsho Rolpa outburst helped the expatriate experts and DHM
officials prepare an outrageously expensive project proposal for their
benefit. The plan is to construct a civil structure of four gates totalling
five meters on the terminal moraine. Estimated to cost US $
2,477,000 that is to come as a grant from the Dutch government, the
project is to reduce the lake water level by three meters. The report
admits that this would not eliminate the danger but would only defer
it by three years. Of the total budget, US $ 1.9 million would be spent
in constructing this gate which would require 14.4 tons of cement and
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15 tons of reinforcing steel that would have to be ferried in by helicopters (to be rented for almost one million dollars). The consultant's
costs for three years amounted to US $ 860,000 to cover 58 man-days
of work in a year of which 37 would be spent in England. The project
proposal includes training in a university in the UK for five days for a
DHM glaciologist.84
ANALYSIS AND CONCLUSIONS
Why is it necessary to take the Tsho Rolpa panic seriously? Because it
shows how fragile the rational and scientific base in Nepali society is. It
lays bare the wide gap between expert views carefully couched in reports
written in English and what the public, the politicians and the media understand in Nepali. Perhaps the most important lesson emerging from the Tsho
Rolpa panic is that, in a social sense, Nepali science is as far removed from
Nepali society as Tsho Rolpa itself is from the Kosi Barrage which was
supposed to be washed away by its GLOF.
To begin making an analysis, one has to go back to the social carriers
of science and technology in Nepali society, which is one of the poorest in
conventional terms (a “least developed country” or LDC) with a low literacy rate (only a quarter to a third of the population can read or write). The
small number of people with higher scientific education is minuscule; but
even among these, the overwhelming majority is employed in government
or government-owned bodies. (Nepal Engineers' Association has 3432
members and it is estimated that the country has no more than 1500 others
who are not members of NEA.) So the social carrier of science and technology is primarily the government, with carriers outside of the government
barely nascent in the private sector, universities or technical NGOs.
What Tsho Rolpa has done, even without bursting its bank this year,
is contribute to the ongoing de-legitimisation of government science in the
minds of the public, primarily because of the lack of transparency and low
accountability in how it does science. This sad process started with the controversy over the outrageously expensive Marsyangdi and the proposed
Arun-3 hydroelectric projects and continued through to Tanakpur and Mahakali treaties on river water sharing. In a country that is a latecomer to
modernisation (a process which started only after the Second World War),
such a devaluation of the government and its machinery in the minds of the
people must be seen as the loss of a scare institutional resource (social capital) that does not augur well for future national ventures of a large scale.
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The CDO and police offices, which asked people to move 20 meters
above the river without providing the site, means or guidance to do so, face
a loss of credibility. How will the people believe the government when it
may say in the future that they have to move to be safe from a GLOF or to
accommodate a high dam reservoir? Will assurances that they will be well
compensated for be easily believed? Has this incident become seared in the
psyche of the people along the Tama and Sun Kosi rivers, and indeed nationally, as a case of the government crying “Wolf”? What prevented the
highly qualified engineers and specialists within the government from
“speaking truth to power”? This is especially true of the highly specialised
DHM experts who were in the know of things and who should have issued
immediate clarifications at the first sign of panic instead of reacting only
when everyone settled down to scapegoating.
The basic knowledge of the earth science processes underway at Tsho
Rolpa was fairly well investigated by MWR and DHM experts and consultants in the ten years preceding the 1997 panic. So were the essential features
of the probable risks and possible solutions. The interesting question is:
what social psychology dumped these findings in the attic of collective amnesia, and what social shock brought them out pell-mell to be colourfully
paraded to a panic-stricken population? Oliver Sacks, analysing the history
of science and suppressed discoveries, writes:
The history of science and medicine, in a sort of Darwinian way, has taken much of its shape from intellectual and personal competitions that force people to confront both anomalies and deeply held ideologies; and competition, in the form of
open debate and trial, is therefore essential to its progress.
When these debates are open and straightforward, a rapid resolution and advance can sometimes be achieved.85
He goes on to distinguish this type of healthy debate (which he calls
“clean” science) from the “dirty” one where new scientific views so
threaten the belief system of some of the antagonists that they resort to virulent attack. Such a response is especially harmful if the antagonist is someone with authority. Sacks cites the case of the great theoretical astronomer
Sir A. S. Eddington, who felt his cosmological theory so threatened by what
his student S. Chandrasekar proposed that he used all his authority to prevent the publication of Chandrasekar's research. This resulted in the theory
of stellar degeneration, including the concepts of “white dwarfs” and “black
holes”, being delayed by thirty years.
In the case of Tsho Rolpa, a myopic water authority (not so much of a
personal but rather an institutional nature) seems to have ignored all evi-
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dence put before it between 1987 and 1997, thus delaying practical mitigation measures by several years. This shortsightedness can perhaps be attributed to the “cultural bias” of the MWR and its inherent proclivities towards
donor funding and structural solutions. The DHM was a poor cousin in this
Ministry,86 which is dominated by irrigation and electricity interests, and
that too of a contractual construction nature based on foreign aid. Water
management, vulnerability reduction, disaster mitigation, and promotion of
local self-help initiatives become institutional blind spots in a vision field
dominated by tenders and procurements. Sacks quotes the pioneer of Gestalt
psychology, Wolfgang Kohler, who would say that each institution “has a
sort of attic to which things are automatically pushed that cannot be used at
the moment, that do not quite fit…”. That the authorities should see no
value in the various studies of Tsho Rolpa and its potential for a GLOF disaster (and use their authority to ignore it as shown above in the section “Benign Neglect”) can be understood against this cultural background.
What kinds of social carrier of science and technology are there and
what is their “cultural bias”? What are their perception of risk and reactions
to it? Social scientists studying risk seem to allow that individuals are active
organisers of their own perceptions, and what they choose to fear as well as
how much to fear is preconditioned by the need to support their way of
life.87 They see four basic orientations – or “cultural bias” – in institutions
that can be characterised as hierarchical, egalitarian, entrepreneurial, and
fatalist. Each of these alignments has a different institutional filter through
which risks are perceived and assessed. Risks are akin to a lens for sharpening the focus on the social organisation itself.88
Fatalists, unlike the other three, are passive towards risk. They have
an external order so strongly ascribed onto them that the best they can do is
cope with, and at worst react in anger against the situation they find themselves in. They are the street people, the masses who have a hard-to-change
status and lack a clear sense of group cohesion. They fear uncertainty and
look upon authority to provide the predictability in their humdrum lives.
They reacted with alarm when told by authority that Tsho Rolpa would devastate their lives and property.
Hierarchies (or government departments) tend to risk aversion: they
make clear to their members at all times that they can best secure their private interests by conformity. This social carrier of Nepali science within the
Nepal government machinery (such as DHM or MWR) found itself so beholden to the dominant party line espoused by the CDO offices and the
Home Ministry that they found it in their best interest to remain silent during the crescendo of panic.

36

GYAWALI AND DIXIT

Those who see tremendous rewards in taking risks espouse an entrepreneurial (or individualistic) outlook. They gravitate towards the adversarial, or heroic, stance that requires tracing and challenging the real distribution of power, whether over scientific data and interpretation (independent
academics) or dissemination of information (investigative journalists). The
entrepreneurial urge could manifest itself in challenging the official line
over Tsho Rolpa as well as in manipulating the official machinery into such
a position to benefit from the panic in the first place (consultants and office
chiefs).
It is this suspicion about the latter possibility that galvanizes volunteers with an egalitarian and high risk-averse outlook, “an association
whose members are able to boast more of having kept together than of having achieved anything particular.”89 Between 6th June when the expatriate
consultant made his presentation on Tsho Rolpa with a dash of colour and
17th June when the Home Ministry warned Dolakha District CDO to take
precautionary measures, four momentous events had taken place in Kathmandu.
First, Indian Prime Minister I.K. Gujral had come to Kathmandu and
exchanged the instruments of ratification of the controversial Mahakali
Treaty, which had been strongly opposed only nine months earlier by the
Deputy Prime Minister-cum-Home Minister and his UML faction. He was
being criticised this time for failure to raise the issue of parliamentary strictures on the treaty and of the presence of Indian troops at Kalapani, the
headwaters of the Mahakali river on the Nepali side. Second, the opposition
Nepali Congress had begun street demonstrations against what it alleged
were gross rigging of local elections by the UML (and its Home Minister).
Third, there was a dispute over budget allocations between the Finance
Minister (from the RPP) and the Deputy Prime Minister (from the UML) as
well as dispute over the set of data used by the National Planning Commission in assessing the performance of previous years. And fourth, the coalition government had just hiked the price of petroleum products, an extremely unpopular decision that had inflamed passion both in the Left and
the Right. It was easy for egalitarians that are forever suspicious of government motives to see Tsho Rolpa as a conspiracy to divert the attention of the
people away from these unpopular events.
These four orientations become social carriers of very different risk
perceptions. With Tsho Rolpa, no one can say when exactly its moraine
dam will give away and a lake outburst will occur.90 As controversies over
nuclear power or supersonic aircraft have shown, experts (Nobel, MacArthur, Guggenheim or other laureates) can line up for and against an issue in
equal weight. When this happens, what are the public and politicians to do?
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Public reactions to potential disasters are seen in terms of stubborn but persistent conflicts between expert and lay perceptions of environmental risks.
But the above sociological explanation shows that the problem is an ideological one, i.e. one in which the real issues are not about the scientific
value put on risk (the expert view) but on deeper conflicts about power and
responsibility, human obligations to other humans and to nature, and the
ends to which public policy is going to serve; and these will not go away.91
If this is the case (as it seems it is to us), then Nepali society has to
encourage its scientific manpower to disperse itself into three institutional
environments: government-led bodies for impartial regulation, the private
sector for efficiency and innovation, and the voluntary associations, professional societies and NGOs for timely caution. Domination of hierarchic science in Nepal has meant that efforts to find an answer to the various risks
are sought in one single solution (instead of hedging bets on several partial
solutions), and this approach has failed as Tsho Rolpa has shown. Hierchachic Science has been highly reactive to events: unable to proact, it has
failed to give sufficient attention to the many things that need to be done in
the lean period between panics and disasters.92 In the case of Tsho Rolpa,
subsequent to the panic, the post-monsoon 1997 dry season has seen another
extreme – total complacency in mitigative measures.
But Nepali society is rich in entrepreneurship (which has unfortunately been sidelined into the informal world) as well as voluntary societies
(also marginalised in guthis). Under a democratic dispensation, it may be
wiser to promote science in all the three institutional modes so that an inbuilt system of check and balance, and an encouragement for lateral thinking, would provide Nepali society with the pluralism of innovation, caution
and regulation it needs for effecting stable transition in the years ahead.93
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NOTES
1

Chhipa ko ghyampo phutyo – A Chhipa (dye maker) must have had his ghyampo (vat) broken.
Douglas (1990).
3
Sugden and John (1990).
4
Mool (1995). Also see Uprety and Dhital (1994).
5
See Mool (1993).
6
Personal communication, Mool, P.K.
7
When the Dig Tsho lake burst, Ives (1986) reports washing away of a bridge half an hour
after the initial surge passed indicating that there were more surges.
8
In the case of the GLOF in the Indus river, the concentration at Darband in Pakistan was
351,000 mg/l (Hewitt, 1985). According to Mahmood (1987), the 1980 Tamor GLOF
created an unanticipated mudflow at Chatara in the Kosi River and the previous 10
years of sediment data had no record of similar event. The concentration of sediment
during the GLOF was in excess of 100000 mg/l. For these details on 1980 Tamor and
Bhote Kosi GLOF see (WECS, 1987).
9
Some of the important studies are Ives, (1986), XuDaoming (1985) Viuchard and Zimmerman, (1986 and 1987), Mool (1993) and WECS, (1993). On 28th July 1997 Nepal
Geological Society and Nepal Engineers Association organised a half-day seminar on
Tsho Rolpa. The introduction to the meeting included a list of the studies undertaken
on Tsho Rolpa. The seminar recommended the need to synthesise the completed
studies and design appropriate mitigation measures.
10
The details of Dig Tsho breach is discussed by Vuichard and Zimmerman (1987).
11
According to 71 years old Tashi Sherpa of Gaurishanker VDC Dolakah District, the lake
began to accumulate in 1954. He recollected taking yaks for grazing in the region occupied by the lake. He said that now it took more than 4 hours to go round the lake.
Quoted by Tika Prasad Bhatta datelined Dolakha, Kantipur, August 5, 1996. Also see
Mool (1995).
12
Vuichard and Zimmerman (1987) mention Trakarding Tsho of the Rolwaling Valley as
one of the lakes comparable with the Dig Tsho.
2

13

Different water volume figures are quoted. This estimate is based on Mool (1995).

14

These details are derived from the studies on the moraine and its behaviour. For discussions on electric resistivity field survey, See Kita (1995).

15

The depth of the breach would be limited by the relative shallowness of the lake in the
areas of concern. See Mool et al (1993).

16

See DHM and BPC (1997).

17

See Shakya (1997).

18

A group of Nepali students studying at ITC in the Netherlands produced a map of the river
valley from Tsho Rolpa downstream of the lake. See Budhathoki et al (1996).
19
Russel et al (1991) discusses the utility of EIA in GLOF mitigation. Discussions about the
active and passive measures of GLOF mitigation are found in Sharma (1997) and
Mool (1995). According to Mool (1997), the information currently available, however, does not allow prediction of when and how the GLOF event will occur. To
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mitigate potential GLOF careful monitoring of climatic change of the lake area, adjoining glacier behaviour, and mechanical condition of dam material surroundings,
surface hydrology in and around the lake area, seismic and tectonic activity of the region, are needed.
20
See DHM and BPC, (1997).
21
DHM and BPC, (1997), ibid.
22
The issue was raised on the Ninth session of Nepali Parliament 5th January 1996.
23
The proposal was submitted on 26 December 1995, see DHM and BPC (1997)
24
On 9th June 1996, the Member of Parliament from Ramechhap again raises the issue of
Tsho Rolpa.
25
Report datelined Charikot, by its own correspondent quoting experts Kantipur 16th July
1996. The same news was also carried by other national dailies
26
The question was raised on 18th July 1996 meeting of Nepali Parliament and again on
Meeting 20, 24th July 1996.
27
News datelined Kathmadnu by RSS in The Gorakhapatra, 30th July 1996. The same news
was carried by other national dailies also.
28
Report datelined Charikot by Pratik Bhandari in Sree Sagarmatha 21st July 1996.
29
Report datelined Charikot Samacharpatra 29th July 1996.
30
Additional information regarding the lake became available with the completion of the
studies by Water and Energy Commission. Consequently, the decision on funding
was delayed and in July 1997, and the Dutch government decided that additional details regarding the proposal were required before a final decision to approve funding
could be made. A re-assessment of the status of the end moraine, which was funded
by the British Government, was undertaken by Reynolds Geo-Sciences Ltd in collaboration with DHM in May 1997, see DHM and BPC (1997).
31
Personal communication from editor of Himal South Asia who was at the presentation.
One of the writers of this piece was also present.
32
News datelined Dolakha by RSS, carried by official newspaper Gorkhapatra Daily on 18th
June 1997.
33
Report datelined Charikot (Dolakha) by its own correspondent, carried by Kantipur Daily
on 18th June 1997.
34
Report by Bhojraj Neupane datelined Charikot and carried in Himalaya Times on 21th June
1997.
35
Report in official daily Gorkhapatra on 23rd June 1997, datelined Charikot.
36
Report datelined Charikot by Chiranjivi Maskey quoting correspondent Subid Guragain in
Samachaarpatra of 25th June 1997.
37
Report by RSS datelined Itahari in Himalaya Times of 23rd June 1997.
38
Report datelined Charikot by Chiranjivi Maskey quoting correspondent Subid Guragain in
Samachaarpatra of 25th June 1997.
39
Report datelined Sindhuli by the papers own correspondent in Kantipur of 26th June 1997
and also in Himalaya Times of the same day.
40
Report datelined Sindhuli by the papers own correspondent in Himalaya Times of 30th
June 1997.
41
Report datelined Dolakha by its own correspondent in Kantipur of 3rd July 1997.

40

42

GYAWALI AND DIXIT

Report datelined Rajabas by Harsha Subba in Kantipur of 26th June 1997; report datelined
Itahari by Yam Pradhan in Himalaya Times of 30th June as well as an RSS wire service story by Yam Pradhan in Kantipur of 29th June and Gorkhapatra of 30th June.
43
Report datelined Kathmandu in Himalayan Times of 26th June 1997.
44
Report datelined Dolakha in Kantipur of 30th June 1997 and in Jana Astha of 2nd July
1997.
45
Report datelined Gaighat by its own correspondent in Himalaya Times of 28th June 1997.
46
Report datelined Gaighat in Kantipur of 9th July 1997.
47
Report datelined Rampur by its own correspondent in Kantipur of 13th July 1997.
48
Report datelined Fattehpur in Janbhabana of 14th July 1997.
49
Report in Chhalphal of 29th June 1997 as well as in Kantipur of 30th June 1997.
50
Report by Balkrishna Basnet in Chhalphal of 29th June 1997 as well as in Kantipur of 30th
June 1997.
51
Report datelined Dolakha by Ishwari Neupane in Kantipur of 29th June 1997.
52
Report datelined Biratnagar by its own correspondence in Kantipur of 30th June 1997.
53
Report datelined Charikot in Gorkhapatra as well as Kantipur of 30th June 1997.
54
Report datelined Itahari by the national news agency RSS and printed in Gorkhapatra of
30th June 1997 as well as in Himalaya Times of the same date.
55
Report datelined Kathmandu by its own correspondent in Himalaya Times of 30th June
1997.
56
Report datelined Dolakha by its own correspondent in Kantipur of 2nd July 1997.
57
Report datelined Manthali by Tika Prasad Bhatta in Kantipur of 3rd July 1997.
58
Report datelined Devtar (Ramechhap/Dolakha border) by Ram Prasad Humagain in Gorkhapatra of 4th July 1997 and another datelined Kirnetar in Dolakha by Ishwari Neupane in Kantipur of the same date.
59
Report datelined Dolakha by Ishwari Neupane in Kantipur of 29th June 1997
60
The Press release by the UML MP from Ramechhap, which was carried by Aaja Ko Samacharpatra on 23rd June 1997.
61
Kumar Pandey Tsho Rolpa Himtaal Aatankama Griha Mantralaya Paani Sukauna
Chhodera Jhanda Gadna Hatar (In the Tsho Rolpa Panic Home Ministry Hurries to
Plant Flags instead of Drawing Down Water Level) in Deshantar of 29th June 1997.
62
Bishyari is a Nepali term for a GLOF-like flooding in the rivers of the midhills, which
results from the overtopping of landslide dammed lakes.
63
Dipak Gyawali and Ajaya Dixit Badhi Le Katro Binash Lyauchha? (How Big a Damage
will the Flood Bring?) in Kantipur of 30th June 1997.
64
Editorial Taal ko Traas (Lake's Terror) in Kantipur of 30th June 1997.
65
Report datelined Charikot by Ram Prasad Gumagain in Gorkhapatra of 2nd July 1997.
66
Somnath Paudel , Tsho Rolpa Bishphotan ko Halla ra Aatankeet Na Huna Sallah (The Rumour
of Tsho Rolpa Outburst and Advice Not to Panic) in Deshanter of 6th July 1997.
67
Report in Suruchi of 6th July 1997 entitled Tsho Rolpa Bishphotan Ko Dar Ra Halla (Fear
and Rumour of Tsho Rolpa Outburst).
68
Report datelined Rajbiraj in the official daily Gorkhapatra of 9th July 1997.
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In Himalaya Times of 15th July 1997.
Report datelined Charikot by Ram Prasad Humagain in Gorkhapatra of 29th June 1997.
71
Report by national news agency RSS in Gorkhapatra of 30th June 1997.
72
Report by Ishwari Neupane datelined Dolakha and entitled "Government's Information
Terror – the lake can burst and not burst" in Kantipur of 3rd July 1997.
73
Report by Pravin Pradhan in Pratipakshya of 4th July 1997.
74
Report by Harsha Subba datelined Mahendranagar in Sunsari and entitled "How Credible
is the Government?" in Kantipur of 4th July 1997.
75
Chatyang Master in a poem entitled Tsho Rolpa in Deshanter of 6 July 1997: Singha Durbar, Sadan, Party harek le yan' gare jati/ Tsho Rolpa le ke sakla ra puryauna tyati
chhyati// Tippani tok aadesh le dindinai yan' lage jati/ Tsho Rolpa le bagaula ke
phutera matra ek choti?// Kapati chhaina Tsho Rolpa dekhaerai bagaula/ Singha
Durbar le bagaeko hisab ko herna paula?// Tsho Rolpa tyo phute chandai dherai lai
chittha parne thyo/ Chanda asulna milne thiyo, dherai ko garjo tarne thyo// Bideshi
daan, Nepali shaan TV le khichna milne thyo/ Netaji helicopterma sarra ghumna
hindne thyo// Purba ma dar Tsho Rolpa ko, Paschim ma chai Rukum pani/ Desh
bhar dar party neta ko, mauka chha bhabya lutane//.
76
Report in Himalaya Times as well as RSS report in Gorkhapatra of 6th July 1997.
77
Editorial in Chhalphal of 13th July 1997.
78
Report datelined Dharan by its own correspondent in Himalaya Times of 7th July 1997.
79
Article by lawyer Mukti Pradhan entitled Tsho Rolpa Sanrakshyan Ki Binash? (Tsho
Rolpa Conservation or Destruction?) in Maoist weekly Janadesh of 8th July 1997.
80
Report by Himal Dhungel datelined Manthali in Ghatanachakra of 12th July 1997 and
editorial in Chhalphal of 13th July 1997.
81
Report datelined Manthali by Tika Prasad Bhatta in Kantipur of 3rd July 1997. Also letter
to the editor in Janamanch Weekly of 10th July 1997 by Rameshwar Kamat of Sukajor VDC in Ramechhap.
82
Report by investigation team member Ganesh Khatri in Jana Astha of 16th July 1997. Also
report of the Rashtriya Sarokar Samaaj briefing in Deshanter of 20th July and Prakash of 21st July 1997.
83
Report datelined Charikot by Chiranjivi Maskey in Samachar Patra of 20th July and another report datelined Manthali in Gorkhapatra of 20th July 1997.
84
Report by Rajendra Dahal entitled Tsho Rolpa Phutney Halla Ra Challa Chorne Syal Ko
Katha – Panch Meter Ko Dhoka Banauna Pandhra Karod Ko Anudaan (Tsho Rolpa
Outburst Rumour and the Story of the Fox That Steals Chicken – 150 million rupees
grant to construct a five-meter gate) in Deshanter of 19th October 1997.
85
Sacks (1995).
86
DHM was shifted from the Ministry of Water Resources to the Ministry of Science and
Technology (MoST) only in mid-December 1996. MoST itself was newly created in
August/September 1995 to accommodate more MPs as ministers and thus provide
stability to a Nepali Congress-RPP coalition government.
87
Samanta (1997).
88
Douglas (1985).
89
Douglas (1985) ibid.
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Former JICA GLOF expert Tomomi Yamada writes (17 July 1997: unpublished memo)
that, "a Tsho Rolpa GLOF may not occur in this monsoon season, the risk of a burst
due to a triggering mechanism (i.e. a wholly unpredictable earthquake or landslide or
avalanche) always exists not only in this year but also in the near future… Nobody
can predict when these triggers mentioned above will work."
91
Margolis (1997).
92
A voluntary South Asian network promoting the alternative perspective on disaster mitigation Duryog Nivaran argues that, while post-disaster relief is important, it is equally
necessary to give due attention to what happens between disasters, especially the development initiatives and local power structures. See Disasters and Vulnerability in
South Asia: Program of Work for Duryog Nivaran, Colombo.
93
See Schwarz and Thompson (1990).
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