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Hazard Specific Mitigation Plan
1.1 Mitigation Plan for Avalanches
Context:
The portion of earth where water exists in solid form is called Cryosphere. It includes glaciers,
ice caps & sheets (including sea, lake and river ice), snow cover (seasonal) and seasonally frozen
ground (permafrost). Cryosphere apart from being beneficial to mankind has on the other hand
natural hazards associated with it also. These hazards mainly include snow avalanches, icebergs
and floods (glacial lake failure). They result in huge loss to life and property around the globe.
During winter, melt and refreeze process has potential to damage roads and structures.
India, due to its diverse climatic and topographic conditions is one of the most disaster prone
areas of the world. At the one hand it is vulnerable to storms from both the Arabian Sea and Bay
of Bengal, crustal movements in the Himalayas resulting to earthquakes, floods in Eastern parts,
droughts in southern and North West regions to avalanches in Himalayas. Himalayas experience
severe snowfall of varying magnitudes during the winter period. The snow accumulation
depends on altitude and other geographical parameters of the region. The unstable accumulated
snow results in an avalanche, which besides causing loss to human lives and property, also,
creates a lot of hindrance in transportation & communication.
A snow avalanche is defined as down-slope moving mass of snow bringing along-with it debris
capable of damaging anything coming its way such as roads, railways, infrastructure (houses,
buildings and bridges), forest trees etc. It generally occurs when:
(a)
The weight of the snowpack (tensile forces) fails the shear strength of snow
layers.
(b)
Slab of snow breaks free from the layers beneath.
(c)
Snowpack becomes saturated with water percolation and thus weakens.
A snow avalanche has three zones viz., (i) Formation zone- where from it develops and
originates, (ii) Middle zone- central portion of avalanche path and
(iii) Run out zone- where
avalanche comes to halt usually a valley bottom.
Note: * The Avalanche Mitigation Plan is prepared by SASE, Chandigarh and is yet to be
approved by the Ministry of Defence (MoD).

4

Fig: Zones of avalanche path
Avalanches are common above 3500m elevation and frequent on slopes of 30-45° with majority
occurring at 390 slopes. North facing slopes have avalanches in winter and south facing slopes
during spring. Convex slopes and those covered with grass are more prone to avalanches.
Chances of surviving an avalanche are bleak. About 20% of buried people die immediately
before they can be saved. As per our record, averages of around 20 people are killed every year
due to avalanches in various zones of the Himalayas, besides damaging the properties.
Depending upon the type of snow involved, avalanches can be divided into two main categories:
dry snow and wet snow avalanches.
The maximum numbers of casualties due to avalanches were reported during the winter 1978-79
when over 285 human lives were lost in J&K, HP and UP hills followed by 233 & 326 during the
year 1982-83 & 1987-88 respectively. In November 1986, an early snowfall event triggered a
few avalanches and blocked Zozilla Pass in J&K followed by a severe snow blizzard. Good deal
of life &property was lost. Avalanches have also affected the settlements around the shrines of
Badrinath and Kedarnath in Uttarakhand.
In J&K, the most affected areas are in the higher reaches of the Kashmir and Gurez valleys,
Kargil, Ladakh and Siachen glacier area. In Himachal Pradesh Chamba, Kullu, Lahul-Spiti and
Kinnaur and in Uttrakhand, parts of Tehri Garhwal and Chamoli districts are vulnerable to
avalanches. Few regions of north east Sikkim are also affected by avalanches during winter
months.
Role of Snow & Avalanche Study Establishment (SASE) in avalanche hazard mitigation:
Snow and Avalanche Study Establishment (SASE), is the agency, under the Ministry of Defence
dedicated to the study of avalanche related hazards and their mitigation in India. Avalanche
forecasting, artificial triggering, structural control and generating awareness are prominent part
of SASE’s activities. A vast network of high altitude
observatories has been established to collect snow and
meteorological data. A large area of the Western Himalayas,
comprising eleven major road axes and numerous tracks are
being covered to forewarn the people of the impending
avalanche danger. Mountain Met Centres (MMC) have been
set up at Jammu, Srinagar & Partapur sector in J&K.
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Focusing on its primary role of avalanche mitigation through various control measures, SASE
has taken a lead in defining the properties of a complex material, that is, snow on earth.
Mountain weather forecasting is an important activity being undertaken by SASE. Functional
role of SASE is as below:
 To provide precise Avalanche and Weather Forecast.
 Avalanche Awareness among users.
 Controlled release of Avalanches.
Figure: SASE’s area of Operation






Design and Development of Avalanche Control Structures.
Remote sensing & instruments for mountain terrain/snow study.
Provide advice to BRO, J&K Govt., HP Govt. and Uttarakhand Government regarding
snow avalanches.
Basic research on Snow Science.
Cold region data bank for Himalayan region.

Various infrastructural facilities that are now available at SASE include:
 Cold laboratory operating at -400C at Manali.
 Two advance field research stations at Patsio & Dhundi with cold chambers.
 More than 50 State of art observatories and AWSs.
 Electronics and instrumentation centre.
 Snow Physics
 Computer centre.
 Technical information centre.
 Data receiving and communication centre.
 Internet & DRONA.
 Automatic Weather stations.
 Earth receiving station.
 Three upper air stations.
 High speed computer centre.
 Avalanche forecasting and mountain met centres at Chandigarh, Siachen, Jammu &
Srinagar.
 Avalanche display room.
 Snow hospital (5 bedded) at Manali.
 Avalanche auditorium.
 Snow chute at Dhundi (H.P).
Management of avalanche hazards: Avalanches have, and may take, toll of life and property.
They sometimes follow paths which, on the basis of previous experience, have not previously
been considered to be avalanche paths. The threat of an avalanche depends not only on weather
conditions, but also on the snowpack stability. Venturing in snow bound areas without this
information poses great risk.
Risk management involves taking into consideration the following:
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Occurrence – Past events are indicators of the type and extent of losses. It helps
to evaluate the probability of future occurrences.
(ii)
Vulnerability – The percentage of people and property that would be affected by
the hazard event leads to assess the preparedness for the hazard. Moreover,
fatalities, property and economic loss lead to the assessment of the impact of
disaster.
Owing to their nature of recurrence, avalanche hazard mitigation is done through following
methods.
(i)

a. Active method: Active methods generally include installing permanent control
structures, afforestation and artificial release of avalanches. These methods are
however cost effective and very difficult to execute due to the peculiarities of the
terrain. Logistic problems also restrict executing these methods in inaccessible areas.
Methods like structural control or afforestation arrest the creep and glide motions of
snow on slopes while as retarding and diversionary structures retard/divert a flowing
avalanche.
Artificial triggering is one of the cheapest, surest and safest active methods of
controlling an avalanche. It helps in bringing down the avalanches before they build
up massively. Explosives are used by lobbing, firing, hand placing etc. Avdhav
Visphotak Vahan (AVV) has been installed at Banihal (J&K) to carry out artificial
triggering for the safety of famous Jawahar Tunnel on NH-1A. With the help of a
cableway, the explosive charge is carried on a winding rope over the blasting location
in the area of snow cover where avalanche is intended to start. The charge is lowered
to the correct height above the site selected for the explosion with the help of a motor
which unwinds the string. The use of cableways makes it possible to carry out the
blasting from a safe position, even with poor visibility, by day or night.
b. Passive Methods: Passive methods include increasing awareness about the avalanche
hazard by timely forecasting of avalanche danger and imparting training on safety and
rescue methods. This is the easiest way for mitigating the avalanche threat. People are
warned of impending danger after analysing the snow/meteorological data and
avalanche forecast models (Fig 4). Satellite imageries and other products viz., wind
charts and weather models are also studied/consulted for daily weather forecasting.
Mitigation and Prevention Measures:
(i)

Avalanche mapping/atlases: A number of highways and lateral road axes in Jammu
and Kashmir, Himachal Pradesh and Uttarakhand have been identified and avalanche
sites along them registered. Details of snow avalanche paths, snow drift
deposition/ice formation sites, frequency/severity of avalanche activity, extent up to
which highways/roads/tracks are affected and proposed control measures, etc are
documented in a form of atlas and data cards.

(ii)

Observatory network: About 50 Manual and an equal number of Automatic
Weather Stations (AWS) have been established in high altitude regions of Jammu and
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Kashmir, Himachal Pradesh and Uttarakhand for acquiring uninterrupted snow and
meteorological data. This data aids in avalanche and weather forecasting. Two AWS
are installed in Antarctica for studying mass balance and energy balance of Antarctic
ice sheet.
(iii)

Avalanche forecasting: Avalanche forecasting programmes initiated include issuing
avalanche warning bulletins to enable users plan their activities. Media is also
appraised of the same for its onward broadcast.

(iv)

Avalanche hazard mitigation: Avalanche control structures have been successfully
designed and installed at different places in J&K and Himachal Pradesh. These
include:
(a)
Formation zone structures like snow rakes, snow bridges and snow nets.
(b)

Middle zone control structures like diversion walls.

(c)

Runout zone control structures like mounds and catch dams. A snow
gallery has also been designed and constructed as a middle zone control
structure at one of the avalanche site near Dhundi in Himachal Pradesh.
Figure: Avalanche control structures

(d)

Awareness programme:
Establishment of new camping
sites in snowbound/mountainous
areas.

(e)

Snow hydrology: Snow
hydrology related studies for
snow melt run-off predictions in
the Beas Basin have been
carried out.

(f)

Models: Development of
avalanche/weather forecasting and snow cover models.

(g)

Remote sensing applications: Full-fledged remote sensing lab has been
established for understanding spatial/temporal properties and variability of
snow cover. Remote sensing data is used extensively to delineate terrain
features and understand spatial and temporal variability of snow cover.

(h)

Collaboration: Collaboration with Indian universities and institutes for
advanced research on snow science and with SFISAR, Switzerland for
snow related research activities of mutual interest.
Development: Vihang Netra (unmanned aerial vehicle) has been
developed for snow studies.

(i)
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1.2 Mitigation Plan for Cold Waves / Frost
Context
Cold wave/frost is a localised seasonal phenomenon prevalent in the country except in Southern
India. Frost damage to crops occurs when moisture within the plant is frozen, gets crystallized
and expands. This causes cells to rupture and fluid to leak out, thus the watery appearance of
plant tissue or seed after a damaging frost. Different parts of plant, different stages of
development of plant, and different types of plants can have varying levels of these ‘antifreeze’
compounds that result in a range of susceptibility to frost.
The extent of damage caused by cold wave depends on temperature, length of exposure,
humidity levels, and the speed at which freezing temperature is reached. It is difficult to predict a
definite temperature level up to which crops can tolerate cold wave/frost because many other
factors also affect it. For example, when air temperature reaches zero (0) degree centigrade, crop
itself can be 4 or 5 degree cooler, because plants lose heat faster than the surrounding air
temperature. Frost and cold waves greatly impacts pulse crops. During flowering stages, these
crops are likely to be adversely affected at temperature of -2 to -3 degree C. Those in podding
stage are a bit more tolerant but are likely to be damaged at a temperature of -3 to -4 degree C.
As pulses often mature from bottom of the plant towards the top, frost injury may be much
greater on plant tops.
Mitigation Measures for Crops:
Department of Agriculture & Cooperation, Ministry of Agriculture closely monitors cold wave
situation in consultation with India Meteorological Department (IMD) and State Governments.
In case of cold wave/frost situation, States needs to initiate location specific measures as outlined
in District Crop Contingency Plans and in consultation with respective State Agricultural
Universities to minimise its impact.
Farmers are to provide light irrigation as per need, immediately prune damaged tips of branches
or shoot, burn leave/waste material in the orchard to create smoke and manage rejuvenation of
damaged crops through pruning of dead material, application of extra doses of fertilizer through
foliar sprays. Illustrative example of mitigation measures during different vegetative stages are
as under:
Sl. No
1

2

Stages of plant
growth
Seedling/ Nursery
Stage

Measures to be taken by farmers

Vegetative Stage

Irrigating the field, smoking the field during night.

Change of micro climate by smoking around the
field especially during night.
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3

Reproductive Stage

4

Harvesting Stage

Harvest the crop at physiological maturity stage

Crops: Soybean, Maize, Jowar, Arhar, Cotton, Chick Pea, Wheat etc.
(Source: Contingency Plan developed by Central Research Institute for Dryland Agriculture
(CRIDA), available at http://www.crida.in/)
As Cold Wave/Frost is a localised disaster event, location specific mitigation plans are to be
drawn up by the concerned State Governments instead of a National level plan.
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1.3

Mitigation Plan for Cyclone and Wind hazards

Context:
The major natural disaster that affects the coastal regions of India is a cyclone and as India has a
coastline of about 9,000 km; it is exposed to nearly 10 percent of the world’s tropical cyclones.
Thirteen coastal States and Union Territories (UTs) in the country, encompassing 84 coastal
districts, are prone to tropical cyclones. Four States (Tamil Nadu, Andhra Pradesh, Odisha and
West Bengal) and one UT (Puducherry) on the east coast and one State (Gujarat) on the west
coast are more vulnerable. About 71% of the cyclone prone area is in ten States (Gujarat,
Maharashtra, Goa, Karnataka, Kerala, Tamil Nadu, Puducherry, Andhra Pradesh, Odisha and
West Bengal). The islands of Andaman, Nicobar and Lakshadweep are also prone to cyclones.
On an average, about five or six tropical cyclones form in the Bay of Bengal and Arabian sea and
hit the coast every year. Out of these, two or three are severe.

When a cyclone approaches the land mass, a risk of serious loss or damage arises from the severe
winds, heavy rainfall, storm surges and river floods. The effects of a storm surge are most
pronounced in wide and shallow bays exposed to cyclones such as in the northern part of Bay of
Bengal. On an average, five or six tropical cyclones form every year, of which two or three could
be severe. Most cyclones occur in the Bay of Bengal followed by those in the Arabian Sea and
the ratio is approximately 4:1. The incidence of cyclonic storms, with wind speeds between 34
knots and 63 knots and severe cyclone storm with wind speeds between 64 knots and 89 knots,
reaching Tamil Nadu and Andhra Pradesh is high during the north east monsoon season i.e.
October – December, whereas the highest annual number of storms, severe storms occur in the
Odisha - West Bengal coast. The yearly distribution of tropical cyclones in the north Indian
Ocean indicates large year-to-year variations in the frequency of cyclonic disturbances and
tropical cyclones, but no distinct periodicity. The annual average of cyclonic disturbances in the
North Indian Ocean is about 15.7 with a standard deviation of 3.1. The annual number of
cyclonic disturbances range from seven in 1984 to twenty three in 1927. The annual average of
tropical cyclones has varied from one in 1949 to ten in 1893, 1926, 1930 and 1976).

Cyclone risk mitigation measures: The NDMA has prepared the guidelines for management of
cyclone disaster. The guidelines explicitly deals with structural measures for preparedness and
mitigation, covering Early Warning Systems (EWS), warning dissemination for cyclone, cyclone
shelters, buildings, road links, culverts and bridges, canals, drains, saline embankments surface
water tanks, cattle mounds, management of coastal zones, sustainability of coastal resources, bio
shields, coastal flood plain management, coastal erosion, natural resources management, etc.

11

Among the non-structural measures, the guidelines focus on awareness and education, risk
assessment and analysis and capacity development. The National cyclone Mitigation plan needs
to integrate the mitigation measures for reducing the risk caused due to cyclones.
Non-Structural Measures
a. Risk Mapping, Assessment and Analysis: The first and probably the most complex
task of cyclone mitigation is to map the hazard, risks and vulnerabilities of cyclone at all
levels, analyse and assess the levels of risks and monitor it continuously. It is only on the
basis of such a knowledge base that a proper and effective strategy for cyclone risk
mitigation can be developed. Atmospheric and remote sensing sciences have made a huge
progress in the understanding of the phenomenon of cyclones. Satellite images can spot
the development of low pressure zones, Doppler radars can track them down and
instrumented aircrafts can reach the cyclone eye, eye walls and spiral bands to transmit
data on wind velocity, pressure and moisture contents of the low pressure zones.
Powerful tools are available to analyse the data to make fairly accurate forecasts on the
intensity, direction and location of the landfall and the likely areas to be affected by
winds, rain and storm surges. The time series data on cyclones can be utilized to map and
zone the areas prone to the hazards of cyclone. Such maps can be integrated with various
spatial data with socio-economic, housing, infrastructure and other variables that can
provide a quick assessment of the risks and vulnerabilities of cyclones based on which
appropriate mitigation strategies can be developed.

b. Advanced Early Warning Systems:
Early warning of cyclones and its
dissemination to the coastal habitations is an important preparatory measure to reduce the
losses of life and property during cyclones. Due to heavy investments involved in the
installation, operation and management of modern early warning system, it is also
considered as an essential component of structural mitigation. With the rapid
development of science and technology the early warning and communication system is
undergoing changes. Powerful Doppler radar systems can now track the movement of
atmospheric depression and accurate early warnings can be issued 48-72 hours in
advance about the probability of cyclone, its intensity and wind speed, direction and
possible location of the land fall. Such warnings are broadcast through the radio and
television network for the information of people in the coastal areas. Based on the data
generated by the system numerical modelling on storm surge and flooding can forecast
the inundation level from where the affected population can be evacuated to safer places.
There are hundreds of such instances where early warning helped to save thousands of
lives in the coastal areas. However, inaccuracies in the modelling exercises have some
time led to exaggerated responses leading to unnecessary evacuation of hundreds of
persons which could have been avoided. Such inaccurate predictions some time reduce
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the faith of coastal communities on the early warning system, which need to be avoided
at any cost. It is expected that with further advances of early warning technology the
predictions would be more and more accurate leading to better responses in emergency
situations.

c. Warning Communication: The communication infrastructure is a pre-requisite for
proper functioning of the cyclone warning and DM system. The existing communication
infrastructure has evolved over a period of time using various communication
technologies available from time to time. Few of the methods of communication which
can be used for disseminating warning are as follows:
(i)

Direct-to-Home (DTH) Services: DTH service provides different language
channels in every nook and corner of the country. The most significant aspect of
DTH broadcast is its digital quality, fail-proof communication. Apart from the
DTH service of Prasar Bharati (PB), private broadcasters like Dish TV and Tata
Sky also provide services on different television channels all over the country.
These means can be utilized for dissemination of cyclone warning and weather
forecasting.

(ii)

World Space Satellite based Digital Broadcast Service: IMD has started a new
meteorological data and processed products broadcasting service from 1 July
2003 using the World Space ‘Asia Star’ satellite. This is a replacement of the
HF broadcast system which has become outdated. The receiving system consists
of a satellite receiver and a Digital Data Adaptor (DDA) designed exclusively to
work with the World Space Satellite System and can be used to visualise data,
satellite images, weather charts, automatic plotting of data, analysis and
manipulation of data for the benefit of weather forecasters and other users. This
could be considered as an alternative option.

(iii)

Community Radios: Community Radio is defined as radio that is owned by the
community and airs programmes designed and produced by it specifically for its
own developmental needs. The communities that produce these radio
programmes cablecast, narrowcast or buy time from the AIR local radio
stations. These radios can be used to increase the outreach of warnings.

(iv)

Satellite Phone Services: Satellite phone services are communication systems
which provide clear data communication facility having mobility and reliability,
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even in areas of total devastation and in areas where even electricity is not
available. Satellite portable phones work like cellular phones where cellular
coverage is available, and as satellite phones where it is absent.
(v)

Development of New Technologies: The entire disaster mitigation plan must
necessarily be anchored to frontline research and development in a holistic
mode. State-of-the-art technologies available worldwide may be made available
in India for up gradation of the existing DM system. At the same time,
dedicated research activities may be encouraged in all frontier areas related to
disasters, for a continuous flow of high quality basic information for sound DM
planning.

(vi)

Last Mile Connectivity: Coastal States and UTs can explore and adopt
appropriate options offered by Governments and corporate according to local
suitability to establish the desired last mile connectivity for cyclone warning
communication and dissemination.

(vii)

Others: Ham radio, Mobile Phones, cell broadcast, internet and news on phone
are other methods that could facilitate better dissemination of early warning to
the isolated coastal communities particularly in remote islands.

d. Community Based Disaster Preparedness (CBDP):
Communities are the first real
time responder to any disaster situation. However developed or efficient a response
mechanism could be there would always be a time gap between the disaster and the
actual response from the Government and other agencies. Therefore, if the communities
are mobilized and trained to assess their own risk through participatory risk assessment
process, develop their own contingency plans and set up their own teams for evacuation,
search and rescue, emergency shelter, first aid etc., the risks of cyclones can be managed
with significant reduction in number of deaths and injuries. CBDP programme could
make a drastic reduction in the risks of cyclonic disasters. Therefore, CBDP has been
adopted as an important strategy for disaster risk management particularly in the coastal
areas.
e. Risk Transfer and Risk Financing:
Mounting economic losses due to cyclones
cannot be compensated by the Government whose role would be limited to providing exgratia relief to the next of kin of persons who have died or to those sustained injuries and
to provide support for the reconstruction of houses and livelihood regeneration for the
poor and lower middle class people. The risks of industrial, commercial and other
infrastructure and assets in the private and household sector can only be secured through
the mechanism of risk financing and risk insurance only.
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f. Capacity Development:
Capacity development is the most cost effective method of
reducing the vulnerabilities of the people living in the coastal areas. The coastal
communities have a certain degree of capacities built into their social systems and
practices acquired through inherited experiences of generations. However, the local
capacities have to be continuously upgraded and further developed according to the
changing needs and the developments of science and technology and other improved
practices in various sectors. Such capacities can be developed through meetings,
interactions, discussions, exposure visits and trainings. Training is particularly necessary
for cutting edge functionaries within and outside the Government at various levels in
different sectors to impart them with necessary skill for cyclone risk reduction and
management. Training programmes have to be practical, scenario based and exercise and
problem solving oriented so that the functionaries are aware of their specific
responsibilities and are able to discharge those responsibilities efficiently before, during
and after the cyclonic disasters. Training is also required for those community members
who would be part of the community response teams for the initial critical hours and days
till specialized assistance from the Government and non-Governmental agencies from the
outside are organized. Such trainings may include maroon search and rescue, first aid,
evacuation, temporary shelter management, arrangements of drinking water and
sanitation, provision of cooked food etc. Such trainings can be better organized by a core
group of community trainers who can be trained intensively by the specialized
Government and non-Government agencies.

g. Awareness and Education:
Awareness generation sensitizes common masses about
the risks, vulnerabilities of cyclones and the preventive, mitigation and preparedness
measures that can be taken at the Government, community, household and individual
level. Electronic, print and folk media can play important roles in awareness generation
on a large scale. Awareness and sensitization programme can also be organized for more
specific and limited audience such as parliamentarians, policy makers, media and other
selected audience. Cyclone education programme, on the contrary, would be more
formalized curriculum which can be institutionalized within the education system at
various levels. Disaster management has already been included in the educational
curriculum of the schools in many countries and cyclone risk mitigation can be a part of
such curriculum. Various branches of science and technology can have course modules
on Cyclone Risk Management. For example, civil engineering and architectural courses
can have curriculum on cyclone resistant housing and infrastructure. Medical and mental
health sciences can have course module on emergency health and trauma management for
cyclone affected people, while IT and Communication sciences may have courses on
Early Warning and Communication.
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Structural Measures
a) Sea Wall and Saline Water Embankment:
Among the structural mitigation
measures sea walls and saline water embankments are probably the most effective and
capital intensive investment to mitigate the risks of cyclones. A seawall is a coastal
defence constructed usually of reinforced concrete on the inland part of a coast to prevent
the ingress of storm surges arising out of cyclones. Sometimes the sea wall is constructed
with a multiple purpose of reclaiming low lying land or preventing coastal erosion. The
height of sea walls is determined according to the maximum observed height of storm
surges which may be as high as 10 meters. Therefore sea walls are usually massive
structures which can be built only with a heavy investment. Maintenance of such
structures further requires recurrent expenditure. Hence sea walls along the entire coast
are never a practicable solution to prevent or mitigate storm surges, but such walls are
recommended when valuable assets like a city or a harbour is to be protected. Sea walls
can be vertical, sloping or curved. Modern concrete sea-walls tend to be curved to deflect
the wave energy back out to sea, reducing the force. There are instances of many seawalls which were constructed after devastating cyclones and which successfully
prevented such disasters.

b) Bio-Shields: Bio shields usually consist of mangroves, casuarinas salicornia, laucaena,
atriplex, palms, bamboo and other tree species and halophytes and other shrub species
that inhabit lower tidal zones. These can block or buffer wave action with their stems,
which can measure up to 30 meter high and several meters in circumference. They trap
sediment in their roots; thereby maintain a shallow slope on the seabed that absorbs the
energy of tidal surges. They also break the high velocity of winds and thus protect
agricultural crops and shelters besides providing shelter and grazing lands for the
livestock and farms. They reduce evaporation from the soil, transpiration from the plants
and moderate extreme temperatures. They protect fertile coastal agricultural land from
erosion. They also serve as carbon sinks as they help enhance carbon sequestration which
makes coastal communities eligible for carbon credit to earn additional income.

c) Other Structural Measures
(i)

Cyclone Shelters: A robust system of locating cyclone shelters and cattle mounds
may be established based on the vulnerability profile of the regions along with the
prescribed structural safety standards. Necessary mechanism may be built to
account for the basic needs and maintenance requirements along with special
design considerations.

(ii)

Structural safety of lifeline structures: The structural safety of lifeline

16

infrastructure may be made the centre stage of disaster risk reduction with the
mandatory techno-legal support framework based on the Indian Building Codes
and Standards and IRC Specifications.
(iii)

(iv)

Implementation of structural design standards: Local communities may be
encouraged to follow prescribed cyclone resistant structural design standards for
construction of private houses.
Maintenance of Cyclone Shelters: The following maintenance aspects of cyclone
shelters and other safe places at the ULB/PRI level may be institutionalised:
 Making adequate provision for maintenance of shelters by States and Union
Territories and ensuring its multi-purpose utilization.
 A periodical assessment system of the conditions of existing cyclone shelters
by the line departments.
 Adequate maintenance arrangements for schools, hospitals and places of
worship by the local committees with the assistance of the Government.
 Making adequate provisions of amenities in cyclone shelters such as drinking
water, bathing and toilet facilities for large number of people during the
disaster phase taking into consideration requirements of women, children,
aged and physically challenged people
 Community based initiatives of the multi-purpose shelters during the normal
times i.e. outside the monsoon season.

(v)

Mainstreaming cyclone resistant designs in housing schemes: Cyclone resistant
design standards may be incorporated in the rural housing schemes like the Indira
Awas Yojana (IAY) and Jawaharlal Nehru National Urban Renewal Mission
(JNNURM) projects planned for coastal urban areas. Housing schemes under
different central/ State Government programmes may obtain clearance from
competent authorities, who will take into consideration all DM related aspects.

(vi)

Construction of All-weather roads: All-weather road links may be built to all
coastal habitations, between habitations and cyclone shelters/cattle mounds
covering all coastal districts vulnerable to cyclones, along with a regular
mechanism to review the conditions of critical road links, culverts and bridges
every quarter. The Pradhan Mantri Gram Sadak Yojana provides for construction
of those routes of the Core Network that include the Village Panchayat
Headquarters or Market Centres or other educational or medical essential services
or those which stand notified by the State Government as places of tourist interest,
irrespective of the population size.
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(vii)

Maintenance of carrying capacity of drainage systems: Full carrying capacity
of main drains and canals, along with feeder primary/ secondary/tertiary channels
may be maintained. In addition, drains will be widened for additional carrying
capacity
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1.4 Mitigation Plan for Drought
Context
Drought is a normal, recurrent feature of climate and characterized in terms of its spatial
extension, intensity and duration. Conditions of drought appear when rainfall is deficient in
relation to the statistical multi-year average for a region, over an extended period of a season or a
year, or even more. Drought is a temporary aberration unlike aridity, which is a permanent
feature of climate.
Drought produces wide-ranging impacts that span across many sectors of the economy and are
felt far beyond the area experiencing physical drought. Direct or primary impacts of droughts are
usually associated with reduced agricultural production; depleted water levels; higher livestock
mortality rates and damage to wildlife and fish habitats. When direct impacts have multiplier
effect through the economy and society, they are referred to as indirect impacts in terms of
reduced income for farmers and agri-business, increased prices for food and timber,
unemployment, reduced purchasing capacity and demand for consumption, default on
agricultural loans, and reduction in agricultural employment leading to migration etc.
971 blocks of 183 districts covering an area of about 74.6 million hectare have been identified as
drought prone areas of the country. Most of the drought prone areas lie in the arid, semi-arid and
sub-humid regions.
States experience enormous fiscal stress in coping with drought as expenditure on relief
measures often takes precedence over mitigation, placing acute burden on the State budget and
thus relegating development plans. A greater emphasis on mitigation measures can reduce
incidence and severity of drought, sustain crop production and save resources spent recurrently
on relief. Scientific advances in climate forecasting, information and telecommunications
technology and spread of participatory democracy provide tremendous opportunities to develop
an effective system for monitoring and managing drought, establishing drought forecasting
systems, laying out location specific crop contingency plans, implementing timely relief
programmes and focusing on long term drought proofing programmes e.g. watershed
development, water harvesting etc.

Drought Mitigation
Mitigation measures are initiatives undertaken to reduce the incidence or minimise impacts of
drought. Besides drought proofing, these measures help in adapting to climate change, restoring
ecological balance and bringing development benefits to the people. However, drought
mitigation programmes are not to be construed stand-alone interventions that are to be
implemented only in the wake of a drought; but must form part of developmental planning in the
domain of soil conservation, watershed development and forestry. As such, drought mitigation
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measures are to be mainstreamed in regular development programmes of Central and State
Governments.
Government’s policy towards drought management has changed considerably over the years and
now rests upon early warning & preparedness, crisis management response, medium and longterm drought mitigation measures with greater application of State-of-the art technology and
scientific tools. A number of Central Governments Schemes/Programmes have evolved over
time to address the need for medium and long-term drought mitigation requirements. Notable
among them are Mahatma Gandhi National Rural Employment Guarantee Scheme
(MGNREGS), Integrated Watershed Management Programme (IWMP), subsuming erstwhile
Drought Prone Area Programme (DPAP)), National Rural Drinking Water Programme
(NRDWP), Rashtriya Krishi Vikas Yojna (RKVY), Fodder & Feed Development Scheme etc.
Besides, various area development programmes by State Governments either through their own
resources or with Government of India’s support like Backward Region Grant Fund (BRGF),
Rural Infrastructure Development Fund (RIDF) are contributing significantly to enhance drought
resilience. Central and State Governments continue to consider further possibilities of
reorienting/synergising regular development programs for achieving a robust drought resilient
regime.
The operational framework for drought mitigation comprises of (i) drought risk and vulnerability
assessment, (ii) forecasting and early warning and (iii) structural & non-structural measures
including drought proofing programmes/schemes, (iv) awareness generation, (v) research &
development and (vi) community participation.
Vulnerability and Risk Assessment
State Governments are primarily responsible for mitigation of drought. The Manual for Drought
Management (2009) stipulates that State Governments should set up a mission/task force on
drought mitigation for advising them on policies and programmes. The said mission/task force
should also conduct drought risk and vulnerability assessment for identifying drought prone
areas, nature and severity of drought, vulnerable economic sectors, communities and individuals
etc. Such an assessment will provide an economic rationale for interventions and in identifying
mitigation measures. A composite risk and vulnerability assessment would help in developing
long term policies and programmes for drought risk mitigation at the State level and in framing
appropriate strategies for addressing the critical gaps during drought relief. As a part of this
exercise, States would need to prepare vulnerability maps especially in the case of rain fed areas
in order to bring them under assured irrigation to the extent possible.

State Governments may keep the Department of Agriculture and Cooperation (DAC) and other
concerned Ministries/Departments of the Government of India appraised about their drought
mitigation efforts. The State Disaster Management Department, often part of Revenue
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Department, shall involve concerned line Departments of the State Government, State
Agricultural Universities and ICAR Institutes located in the States while framing mitigation
strategies so that adequate attention is accorded to mitigation measures in various on-going and
new schemes/programs of the Government and appropriate provisions, wherever possible, are
embedded.
Department of Agriculture and Cooperation, Government of India in collaboration with experts
from the Central Ground Water Board (CGWB), Central Water Commission (CWC), India
Meteorological Department (IMD), National Remote Sensing Centre (NRSC), National Rainfed
Area Authority (NRAA) and Indian Council of Agricultural Research (ICAR) Institutes will
facilitate States in finding desirable solutions to the issues pertaining to Drought Mitigation and
Management.

Forecasting and Early Warning
The Crop Weather Watch Group (CWWG), an Inter-Ministerial forum at Central level, meets on
regular basis to take stock of rainfall, weather forecast, progress of sowing, crop health, storage
level in major water reservoirs, pest control, inputs availability etc. Observations of CWWG are
shared among Central Ministries/Departments and State Governments for formulating
appropriate strategy to meet drought related contingencies, if any. Efforts of State Governments
are supplemented from Central resources, whenever the situation warrants for mitigating
hardships in agriculture and allied sectors.
Early warning systems can be further strengthened through the following initiatives (illustrative):
(i)

Strengthening of long range, medium range and short range forecasting of monsoon
by IMD at Meteorological Sub-Division, District and Taluka level;

(ii)

Strengthening of National Agricultural Drought Assessment and Monitoring
System (NADAMS) currently implemented by Mahalanobis National Crop
Forecasting Centre (MNCFC) in collaboration with NRSC for forecasting specific
and early indicators of drought using Geographical Information System (GIS) &
Remote Sensing (RS) technology. NADAMS should also include advance forecast
of soil moisture stress before onset of monsoon in different districts, weekly
assessment and forecast of drought etc.;

(iii) Improvement in the Aridity Anomaly Report of IMD by giving comparative status
with previous weeks and that of corresponding period of previous drought years;
(iv) Maintenance of database by MNCFC in consultation with National Informatics
Centre (NIC), IMD and other institutions in the country for providing early warning
signals of drought through their long and medium forecasts as envisaged in Manual
for Drought Management (2009);
(v)

Key drought indicators have been enumerated in Manual for Drought Management
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(2009) incorporating parameters viz., rainfall deficiency, storage of water levels in
reservoirs, surface and ground water levels, sowing and crop conditions etc. These
indicators along with Aridity Anomaly Index., Standardized Precipitation Index,
Palmer Drought Severity Index, Crop Moisture Index, surface Water Supply Index,
Normalized Difference Wetness Index, Effective Drought Index and Moisture
Adequacy Index can be taken into consideration for developing a composite index
for facilitating early detection and declaration of drought;
(vi) Use of in-situ and remotely sensed observations for drought assessment and
monitoring by NRSC can also be utilized for overall assessment of the situation by
the States and the Centre;
(vii) Continuous assessment of soil moisture stress, assessment of vegetation through
remote sensing supported by ground trothing with the help of NRSC and State
Agricultural Universities;
(viii) Extensive use of spatial data (GIS platforms) and scientific tools for developing
decision support systems, enhancing efficacy of vulnerability analysis, risk
management and improving early warning & forecasting systems.
National Remote Sensing Centre (NRSC), NIC and IMD can collaborate in strengthening
ongoing NADAMS under MNCFC by including customised application of GIS & RS platform.
State Drought Management Centres (SDMC) can facilitate the integration of data and expertise
from multiple Institutions such as MNCFC, ICAR, NRSC, IMD, State Agricultural Universities,
State Departments of Irrigation, Ground Water, Revenue, Agriculture etc., to evolve a robust
method for drought intensity assessment at sub-district levels.

Structural Mitigation Measures
Structural mitigation measures include involvement of Central and State Governments by
providing technological solutions to drought mitigation primarily through developmental
programmes and relief operations.



Structural Measures: Ongoing Programmes/Schemes

Several on-going programmes of Government of India address the need for drought mitigation
through various drought proofing interventions. Notable among them are Integrated Watershed
Management Programme (IWMP, that subsumed erstwhile Drought Prone Area ProgrammeDPAP, Integrated Wasteland Development Project-IWDP, Desert Development ProgrammeDDP) under Department of Land Resources (DoLR), Rashtriya Krishi Vikas Yojna (RKVY),
National Food Security Mission (NFSM), National Horticulture Mission (NHM) under
Department of Agriculture and Cooperation (DAC), Command Area Development and Water
Management Programme (CADWM), Repair, Renovation and Restoration of Water Bodies
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(RRR) & Artificial Recharge to Ground Water through Dug well (ARGWD) under Ministry of
Water Resources, River Development and Ganga Rejuvenation, National Rural Drinking Water
Programme (NRDWP) under Ministry of Drinking Water & Sanitation, Mahatma Gandhi
National Rural Employment Guarantee Scheme (MGNREGS) under Department of Rural
Development, Integrated Child Development Services Scheme (ICDS) under Ministry of
Women & Child Development, Fodder & Feed Development Scheme under Department of
Animal Husbandry Dairying & Fisheries, Backward Regions Grant Fund Programme (BRGF)
under Ministry of Panchayati Raj, NGO based programmes under Council for Advancement of
People’s Action and Rural Technology (CAPART), Rural Infrastructure Development Fund
(RIDF) under NABARD, National Afforestation Programme (NAP) under Ministry of
Environment, Forests & Climate Change, Public Distribution System (PDS) under Department
of Food & Public distribution etc.
The Manual for Drought Management (2009) emphasises the need for convergence of
development schemes and programmes with watershed development/harvesting projects. For
example, financial resources available under BRGF and physical labour under MGNREGS can
be converged for creating water conservation & water harvesting structures, undertaking various
drought proofing measures including afforestation & tree plantation, irrigation canals including
micro and minor irrigation works; provision of minor irrigation facilities, land development etc.
Programme implementing Ministries/Department may therefore have a relook or revisit their ongoing programmes for ensuring that drought resilience measures are appropriately embedded in
them.

Structural Measures: Action Plan for revisiting on-going and formulating future
Programmes/Schemes
Design of any future developmental programmes will invariably have to be compatible with the
imperatives of drought resilience. Such an approach will naturally vary for different agroclimatic zones depending upon their vulnerability profile and thus will be selective and priority
driven. Some illustrative drought mitigation measures that may be considered for
embedding/mainstreaming in ongoing as well as future programmes/schemes are as under:
a) Artificial recharging of ground water, watershed programmes in privately owned
small/marginal farms, laying of pipes/channels for exclusive transportation of water to
dry areas;
b) Programme for reconstruction and preservation of traditional water harvesting structures,
construction of canals for transportation of water from surplus to non-surplus areas,
establishment of cost-effective drip /sprinkle irrigation practices etc.
c) Construction of water harvesting structures at the right place where water recharge can be
enhanced/will be used for life saving irrigation at critical stages of crop growth and
during drought situations.
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d) Construction of “Community Ponds” through Panchayati Raj Institutions (PRI) and
maintenance by levying user charges.
e) Augmentation of agro-based food processing industries in rural areas for sustenance of
employment,
f) Establishing a chain of cold storages to minimise post-harvest losses along with
adaptation of appropriate post-harvest management practices like pre cooling, cold
storages and refrigerated transport. Pre-harvest losses due to diseases and pests can also
be minimized through better management practices;
g) Construction of shelters for cattle and development of infrastructure for storage and
transportation of dry and green fodder etc.;
h) Ensuring provision of medicines and critical health care in the risk prone areas during
drought for humans and animals;
i) Ensuring efficient functioning of the PDS in drought affected areas;
j) Provision of adequate infrastructure for dissemination of weather based advisories to the
farming community on real-time basis in regional languages through extension
machineries;
k) Providing credit promptly in the drought affected areas and extending marketing and
price support to farmers;
l) Insurance products need to be developed for different agro-climatic zones providing
coverage against drought. The Central/State Governments need to promote, agricultural
insurance programmes and ensure that farmers are informed about the availability of
insurance products and educate them about the need for managing their yield and income
risks through insurance coverage;
m) Identifying, procuring and keeping in readiness drought proofing materials in required
quantities before the onset of monsoon season such as :(i)

Seed & fodder Plan (including alternative varieties, mini kits etc. keeping in
view the impending drought);

(ii)

Health care (which would include State of readiness for attending to human
beings and animals attacked by heat stroke, procurement and storage of
medicines, State of the art mobile medical services, sanitation etc.);

(iii)

Water availability plan (including movement plan through railways and
tankers, exploitation of ground water for irrigation, restriction on water-use by
industrial units /amusement parks etc.);

(iv)

Advance credit plan for easy availability of credit, entitlement and repayment
of claims for insurance;

(v)

Assessment plan of food grains under Public Distribution System (PDS),
Integrated Child Development Services (ICDS) and Antyodaya Schemes;

(vi)

Advance plans for electricity and fuel requirement and their allocation on
demand;

n) Drought proofing including afforestation and tree plantation under MGNREGA, subject
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to provisions of the Scheme
o) Construction of water conservation and water harvesting structures including contour
trenches, contour bunds, boulder checks, gabion structures, underground dykes, earthen
dams, stop dams and spring shed development under MGNREGA, subject to provisions
of the Scheme.
p) Disaster resilient features are required to be inbuilt in the IAY houses in areas prone to
natural calamities.
q) Rural connectivity to provide all weather access, including culverts and roads (upto
metalling stage) within a village, wherever necessary, under MGNREGA, subject to
provisions of the Scheme.

It will also be imminent to pursue convergence of various developmental schemes &
programmes at both Central and State levels to minimise duplicity of efforts and investment in
order to derive maximum results in managing drought with available resources. As enunciated in
Manual for Drought management (2009), it is imperative to establish a dedicated Drought
Monitoring Cell (DMC) at State level with requisite communication network to facilitate
dissemination of the required information through Agricultural Extension agencies, Kisan Call
Centres (KCC), Media Advisories, and Web Portal etc. The Control Room/Cells at Central and
State Government levels may remain functional throughout the year and they can be suitably
strengthened for effective management of drought. Drought being directly associated with
climatic variability, it will be useful to strengthen existing institutional framework for
monitoring, assessment and dissemination of real-time forecast on drought.
Non-Structural Mitigation Measures:


Enhancing Management Skills

The non- structural measures envisage enhancing management skills to improve preparedness of
vulnerable communities, Panchayati Raj Institutions (PRI), urban local bodies and State
authorities to mitigate the risks and respond effectively to drought situations. The following
illustrative non-structural measures may be considered to facilitate this:
(i)

(ii)

Hazard-zoning by the State Governments (identification of drought prone areas in 124
agro-climatic zones) using ‘Vulnerability Mapping’ ( e.g. real time display of aridity
maps, soil moisture stress maps, Normalized Difference Vegetation Index Maps,
Normalized Difference Water Index Maps besides an e-atlas for drought) and ‘Risk
Assessment Analysis’ (e.g. standardization of risk assessment analysis in quantitative
and qualitative terms as per the Manual for Drought Management);
Preparation of inventory of resources by the State Governments to meet likely
emergency requirements of inputs (seeds, fertilizers etc.) and energy (power & diesel
for pump sets), tankers & wagons (for drinking water movement), fodder availability
(planning for movement from surplus areas including those from forest areas),
availability of food grains and advance allocation plan, agricultural credit, planning
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for risk insurance etc.
Knowledge networking of best practices both at the State and Central levels (e.g.
experiences at international and national level on preventive measures, preparedness
and mitigation, best practices at micro level by voluntary and non-Governmental
organizations in drought prone areas for sustenance of livelihood through watershedmanagement projects, change of cultivation methods, use of modern irrigation
methods such as drip irrigation etc.). As envisaged in the Manual for Drought
Management (2009), the State Governments besides Panchayati Raj Institutions need
to actively involve non-Governmental Organizations (NGOs) and Civil Society
Organizations (CSOs) in effectively managing droughts by drawing upon their past
experiences and best practices on drought mitigation.

(iii)



Non-Structural Measures: Techno-Legal Regime

For creating an enabling environment for the mitigation measures existing laws including the
following (illustrative) would need to be considered/reviewed/updated:
(i)

Revisiting Mahatma Gandhi National Rural Employment Guarantee
Act/Operational Guidelines of MGNREGS to include/strengthen drought
mitigation measures;

(ii)

Updating of State Scarcity Relief Manuals which replaced the erstwhile famine
codes on the lines of Manual for Drought Management at National level;

(iii)

Establishing a definite procedure and fixing of time frame for attending to drought
relief measures;

(iv)

Establishing an appropriate water regulatory regime in consultation with the
States; and

(v)

Empowerment of Panchayats, Municipalities, Local bodies and inclusion of
drought mitigation measures as part of their role in Eleventh and Twelfth
Schedules of Constitution of India.

Awareness Generation
The Manual for Drought Management (2009) envisages that the Central and State Governments
should provide information on all aspects of drought to the people. It also suggests that the State
Governments should develop a Drought Management Information System (DMIS) on different
aspects of drought management. The DMIS along with (i) identification of vulnerable
communities; (ii) sensitization programmes-drought management educational programmes; (iii)
training and capacity building of communities; and, (iv) media management will help in creating
public awareness with special emphasis on risk reduction and preparedness to handle drought
situation.
Research & Development (R&D)
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Large scale drought mitigation projects will have to be preceded by pilot /special studies and
customised research programmes. An illustrative outline of such studies/programmes can be as
under:
(i)

Research programme in Agricultural Universities to study rainfall patterns and
forecasting of drought at sub-district level, in the chronically drought affected areas;

(ii)

Evaluation Programme for vulnerability and impact analysis of interventions by
Central and State Government in drought affected States through reputed Institutes
like National Institute of Nutrition, National Institute of Rural Development,
MANAGE, etc., and

(iii)

Developing and introducing drought tolerant varieties of crops.

Community Participation
Community participation is an essential feature of drought mitigation programmes. Rainwater
harvesting holds the key to drought mitigation and the Government policies emphasise
community-based water resource management. Women’s Self-Help Groups (SHGs) can play an
important role in a large number of measures targeted at drought mitigation. SHGs can be
involved in rainwater harvesting, running PDS and day care centres and overseeing water
distribution and utilization in their community. They will also take measures to promote greater
equity and efficiency in natural resource management. Drought relief and mitigation measures
shall be, to the extent possible, implemented through the Panchayati Raj Institutions in order to
improve the efficacy of delivery.

NDMA has issued detailed guidelines on earthquake, cyclone, landslides, chemical, biological,
nuclear and radiological emergencies etc. Nowhere in the paras related to the above mentioned
disasters, has any reference to the guidelines issued by the NDMA been made. As NEC has been
mandated to ensure the implementation of the guidelines issued by the NDMA, the above paras
should be suitably modified and directions may be laid down for the implementation of the
various directions enumerated in the concerned guidelines. A process for its implementation and
monitoring should also be incorporated.

In any disaster response it is an absolute must that there should be a properly trained and well
equipped response team. The NDMA has issued guidelines on Incident Response System which
clearly lays down the setting up of an Emergency Operations Center. The MHA has also issued
directions for setting it up in all the states with the fund made available under the 13th Finance
Commission. Nowhere in the NDMP has any direction been issued regarding the EOC. It is
suggested that clear directions should be issued in this connection. The action points have
already been given in the guidelines on IRS
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1.5 Mitigation Plan for Earthquake

Context:
According to latest seismic zoning map brought out by the Bureau of Indian Standard (BIS), over
65 percent of the country is prone to earthquake of intensity Modified Mercalli Intensity Scale
(MSK) VII or more. India has been divided into four seismic zones according to the maximum
intensity of earthquake expected of these, zone V is the most active which comprises of whole of
North-east India, the northern portion of Bihar, Uttarakhand, Himachal Pradesh, J&K, Gujarat
and Andaman & Nicobar Islands. India has highly populous cities. Construction activities in
these cities, especially in seismic zone 4 and 5, must conform to the need to make the buildings
earthquake resistant. Regulatory mechanisms need to be improved significantly. Six major
earthquakes have struck different parts of India over a span of the last 15 years. The entire
Himalayan Region is considered to be vulnerable to high intensity earthquakes of a magnitude
exceeding 8.0 on the Richter scale. In a span of about 50 years, four such major earthquakes have
occurred in the region: Shillong, 1897 (M8.7); Kangra, 1905 (M.8.0); Bihar–Nepal, 1934 (M
8.3); and Assam–Tibet, 1950 (M 8.6). Scientific publications have warned that very severe
earthquakes are likely to occur any time in the Himalayan Region, which could adversely affect
the lives of several million people in India.

Critical Gaps :
Seismic risk in the country has been increasing rapid in the recent years.
The already existing seismic risk on account of geographical conditions in India has increased
manifolds due to lack of earthquake preparedness, unregulated construction activities, lack of
appropriate techno-legal regime and lack of awareness amongst general public about earthquake
risk mitigation measures.
Some initiatives in the past have be undertaken to improve earthquake preparedness in India and
create an enabling environment for preparation and implementation of earthquake risk
management plan and improved seismic safety in the country. However, these initiatives are at
nascent stage and a comprehensive framework for earthquake risk management is required to
minimize the critical gaps. Some of the gaps observed from the past experiences are as given
below:
(i)
(ii)
(iii)
(iv)
(v)

Inadequate monitoring and enforcement of earthquake-resistant building codes and
town planning by-laws
Lack of formal training among professionals in earthquake resistant construction
practices
Absence of earthquake resistant features in non-engineered construction in sub-urban
and rural areas.
Inadequate attention to structural mitigation measures in the education syllabus
Lack of adequate awareness and preparedness among various stakeholder groups
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Nodal Agency:
Ministry of Earth Sciences is the nodal agency for development and
implementation of earthquake mitigation plan in the country in coordination with the State
Governments/UTs.

The National Disaster Management Authority (NDMA) has come out with guidelines for
mitigation of earthquake. The six sets of critical interventions, which have been presented in the
Guidelines as the six pillars of earthquake are as follows:

(i)
(ii)
(iii)
(iv)
(v)
(vi)

Ensure the incorporation of earthquake resistant design features for the construction
of new structures.
Facilitate selective strengthening and seismic retrofitting of existing priority and
lifeline structures in earthquake-prone areas.
Improve the compliance regime through appropriate regulation and enforcement.
Improve the awareness and preparedness of all stakeholders.
Introduce appropriate capacity development interventions for effective earthquake
management (including education, training, R&D, and documentation).
Strengthen the emergency response capability in earthquake-prone areas.

Mitigation Measures
Strengthening of the Techno-legal Regime and Regulatory Framework for Earthquake
Resistant Design and Construction Practices:
The approach to putting in place an
appropriate techno-legal regime revolves around three important components viz. adoption of
earthquake safety codes & building byelaws, development of building codes for retrofitting,
enforcement of seismic safe practices in various Government& private agencies and availability
of codes in public domain. Detail of each component is given as below:
(i)

Facilitate adoption of amendments in Town Planning Acts and Bye-laws: It is
proposed that the States and UTs falling under seismic zone III, IV and V shall adopt
amendments in town planning acts, development control regulations and building
bye-laws for urban and semi-urban and rural areas with latest revised BIS codes for
safety against earthquake protection and “Model Building Bye-laws and Town &
Country Planning Acts for Earthquake Resistant Construction Practices in Urban and
Rural Areas” constituted by Ministry of Home Affairs, GoI.

(ii)

Facilitate the development of building codes for retrofitting of buildings: A platform
for collation and consolidation of recommendations to BIS for development of the
codes for retrofitting of different types of buildings shall be constituted.
Develop mechanism for enforcement of Techno-legal regime: There is a need for
development of a strong and effective compliance system through a combination of

(iii)
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(iv)

self-certification, external performance review by accredited agencies, random
structural safety audits and by involving a mechanism for fixing responsibilities of
compliance by State agencies.
Availability of BIS codes and Vulnerability Atlas by BMPTC in Public domain: In
order to promote awareness towards structural safety, there is a need to have easy and
free access of NBC, 2005 and Vulnerability Atlas of India at public portals and
libraries.

Institutional Strengthening: Institutional strengthening involves assessment of the existing
skills, knowledge base and infrastructural capacities of the participating institutions. This
component will focus on institutional competency enhancement of the concerned institutions,
setting up Centre of Excellence in the areas of earthquake risk mitigation and strengthening of
State Disaster Management Authorities (SDMAs) and training institutes. A two way approach is
proposed:
(i)

Strengthening of national level institutions: NIDM and other national level research,
training and academic institutes shall be strengthened to impart training programmes
to the Government and non-Governmental stakeholders. A Centre for excellence in the
area of Earthquake Risk Mitigation shall be established at national level which will be
responsible to provide high-end knowledge and training to the professionals and
concerned stakeholders.

(ii)

Strengthening of State level institutions: SDMAs, Disaster Management Centres and
other state level research, training and academic institutes will be identified and
strengthened with the capacity to impart trainings to the construction based
departments and private stakeholders.

Capacity Building Programmes for professionals of construction industry: For successful
earthquake mitigation, it has to be ensured that all new constructions in the seismic zone are
compliant with the Bureau of Indian Standards (BIS) Codes. Though BIS has laid down the
national standards for construction in seismically vulnerable areas, the engineers, architects and
masons practising in the private and public sector do not have sufficient knowledge of seismic
safe designing and construction. This component will focus to provide training to the
professionals involved into construction practices in private and public domain in earthquake
resistant construction techniques. Certain activities which need to be carried out for capacity
building may be as follows:
(i)

Conduct skill building programmes for engineers, architects and masons. Concerned
Government officials shall be trained as Master Trainers and they shall be made
responsible to train other officials in their sectors.

(ii)

Preparation of training modules on various methods of retrofitting, seismic safe
construction practices structures and structural auditors.
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(iii)

Online programmes/ capsule courses on earthquake mitigation for public.

(iv)

Conduct quality assessment of training modules through feedback mechanism on the
trainings, review the training outcomes and to provide completion certificates to those
participants completing trainings.

Public Awareness: The main objective of the Public Awareness is to bring about an attitudinal
change and to influence behaviour of individuals for effective earthquake risk mitigation that
will take forward the communities for achieving goal for building safe and disaster resilient
India. To achieve this, we need to create awareness about earthquake risk, vulnerability and
safety measures at every level. Under this component awareness amongst stakeholders including
community shall be created about safe construction, retrofitting- Do’s and Don'ts to an extent
that it becomes part of the unconscious competence of all stakeholders. Some of the methods
which shall be adopted for creation of Public awareness may be as follows:
(i)

(ii)

(iii)

Awareness through mass media campaign- Electronic as well as print media shall
be involved for promoting the cause through television, newspapers and radios/FM
channels etc.
Development of Information, Education and Communication (IEC) materials such
as posters, booklets, broachers, fliers etc. on mitigation measures and shall be
distributed in schools, academic institutes, public buildings and hospitals in vernacular
languages. Large hoardings shall be placed in public places such as road sides, cinema
halls, multiplexes, food joints etc. on safe construction practices.
Advocacy & Knowledge sharing about safe construction practices- Workshops,
conferences, meetings and seminars etc. shall be conducted with various stakeholders
such as line departments, private firms, owners of hazardous installations, Residential
Welfare Associations, Market Trade Unions, Professionals such as Architects,
Engineers, Town Planners, Builders, Real Estate Managers etc. on various seismic
resilient practices to be followed to avoid/reduce damages due to earthquake event.
Information on the need for earthquake risk mitigation of life line buildings, houses,
multi-storied buildings, essential infrastructure such as schools, hospitals, bridges etc.
shall be disseminated through professional bodies and decision makers.

Promotion of Research & Development Activities: In order to develop new knowledge &
techniques on prevention and mitigation of earthquakes, rigorous research and development
activities shall be sponsored and encourage in academic, research and technical institutions. The
outcomes of this scientific research shall be shared in public domain in form of articles, papers
and web portals etc.
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Inclusion of Earthquake Mitigation measures in Education Sector: Education is a vital way
to promote mitigation measures through making it part of curriculum at various academic levels
viz., schools, under graduate colleges and technical courses etc.
Development of Procedures and Guidelines: Guidelines/standardize procedures shall be
developed on the following subjects:
(i)

Guidelines for vulnerability assessment of lifeline structures and buildings:
Guidelines/standardize procedures for undertaking structural vulnerability assessment
of buildings including schools, hospitals, office buildings and other lifeline structures
shall be developed and make available for use by the concerned stakeholders. These
procedures will help in identifying vulnerable buildings/infrastructure for their
restoration /retrofitting.

(ii)

Guidelines for Non-structural Mitigation Measures: In India, Non-structural
Earthquake Mitigation Measures receive least priority due limited knowledge on the
subject. Several studies indicate that during earthquakes/tremors, non-structural
contents increases extent of structural damages. In fact in case of low to medium
intensity of earthquakes, it is seen that non-structural elements causes more damage
than structural elements. Hence, it is proposed to develop guidelines for adoption of
Non-structural mitigation measures and share them publicly.

(iii)

Guidelines for Retrofitting of Buildings & Lifeline structures: Another important
aspect for earthquake mitigation is lack of knowledge on retrofitting methods of
existing buildings and structures. For promoting awareness on retrofitting methods, it
is proposed to develop guidelines on retrofitting of buildings and lifeline structure.

Earthquake Risk Assessment: In order to increase understanding of the earthquake hazard,
exposure and vulnerability, a detailed earthquake risk assessment shall be conducted in all the
States/UTs falling under zone III, IV and V. This component shall include gathering of data
related to the past earthquakes, the exposure of assets to the hazard and vulnerability of the
exposed assets to the hazard. Activities to develop a building classification manual and undertake
micro level assessments of highly exposed areas, including residential areas, public buildings,
and critical infrastructure shall be included as a part of risk assessment study. Open source
platforms for probabilistic risk analysis, which are modular and extensible such as the
Comprehensive Approach to Probabilistic Risk Assessment (CAPRA), shall be used in
prioritizing DRM investments.
Finance and Insurance: With increasing dependence on assistance from financial institutions
due to rise in real estate and construction cost, new opportunity has arisen to implement seismic
resistant design and seismic retrofitting of the critical and lifeline structures as a mandatory
condition of any financial assistance scheme. Special financial schemes with incentives such as
tax exemption should be available for housing societies and vulnerable communities to
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implement retrofitting/ seismic resistant design. Secondly innovative insurance products such as
indices based products can act as a catalyst to improve the building resistance. Suitable micro
finance schemes need to have flexible repayment schedules for recipients who have been
affected by disaster.
Structural Measures: Earthquakes do not kill, but unsafe buildings building do. Therefore, the
essential focus of Earthquake Risk Mitigation should be on strengthening the buildings and other
infrastructure through various structural and non-structural mitigation measures that can
withstand the shocks of earthquake. This by no means is an easy tasks, as millions of buildings
have already been constructed that do not conform to earthquake resistant standards and
hundreds of new buildings are coming up that do not conform to the standards. In order to
address this gamut task, following measures are proposed to be adopted
(i)

Strengthening of Public buildings and lifeline structures-. All the essential
Government buildings, schools, hospitals, critical facilities, public utility structures
etc. shall be strengthened by the means of retrofitting and restoration in a phased
manner.

(ii)

Reconstruction of fragile structures: The public buildings which are in fragile
conditions and not safe for occupying shall be identified and earmarked as unsafe
constructions. These spaces shall be either reconstructed based on detailed seismic
analysis or demolished on priority.

(iii) Seismicity Resilient Structures: The designs of all the new buildings and structures
shall be engineered type and follow seismically safe construction practices. The new
construction shall be scrutinized by the competent authorities through a General
Compliance Review and mandatory technical audit process by qualified professionals
shall be conducted. A third party audit of the design and construction of major
construction projects may be undertaken by qualified accredited agencies for ensuring
compliance with the techno-legal regime.
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1.6 Mitigation Plan for Flood

Context:
Floods are recurrent phenomena in India from the time immemorial. Almost every year some
parts of the country or the other are affected by the floods of varying magnitude. Different
regions of the country have different climates and rainfall patterns and, as such, it is also
experienced that while some parts are suffering under devastating floods, another part is
suffering under drought.
The rivers in India are broadly divided into the four regions, i.e., Brahmaputra river region,
Ganga River Region, North West River Region and Central India and Deccan Region for a study
of flood problem. In addition, the Andaman & Nicobar Islands and Lakshadweep have peculiar
characteristics, which results in drainage congestion, flooding and erosion in coastal areas.

Flood Management Measures
I.
Structural Measures: The general approach about flood management has been in the
form of physical measures to prevent the flood waters from reaching potential damage centres.
The main thrust of the flood protection programme undertaken in India so far has been in the
nature of structural measures like
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)

Embankments
Dams and Reservoirs.
Natural detention basin.
Channel improvement.
Drainage improvement.
Diversion of flood waters
Watershed Management / Catchment area treatment.
Anti-erosion works.

i.

Embankments

Embankments (including ring bunds and town protection works) confine the flood flows
and prevent spilling, thereby reducing the damage. These are generally cheap, quick and
most popular methods of flood protection and have been constructed extensively in the
past. These are reported to have given considerable protection at comparatively low costs,
particularly in the lower reaches of large rivers. In many places, embankments may be the
only feasible method of preventing inundation. Embankments are designed and
constructed to afford a degree of protection against floods of a certain frequency and
intensity or against the maximum recorded floods till the time of their planning only (in
the absence of detailed hydrological data for longer periods) depending upon the location
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protected and their economic justification. The raising and strengthening of existing
embankments have also been taken up in many of the flood prone States. In order that
this work is done adequately it is necessary to adopt the flood frequency approach in their
redesign, taking into account the data of historical floods, which is now available.
Apart from the raising and strengthening works, erosion along the embankments and
natural banks of the river systems has been a serious problem on which considerable
expenditure has been incurred in the past. Particular mention could be made of the
erosion problem of the embankment systems in Assam, Bihar, U.P, Punjab and West
Bengal. The embankments, under serious attack by the major rivers and their tributaries,
have to be suitably protected by spurs, pitching and other suitable anti-erosion measures.
On many embankment systems like the Kosi embankment and Piprasi-Pipraghat
embankment on the Gandak in Bihar, the river attack is so severe that the protection
measures required to be taken are large and cannot be covered under the normal
maintenance works.
A number of Committees constituted in various countries as well as in India have
deliberated upon the utility of embankments as a means for flood protection. Extreme
views have emerged out of these. Many NGOs have voiced serious criticism about
existing embankments. One is that problems of flood can be solved by removal of all the
existing embankments and the other diametrically opposite being that construction of
more and more lengths of the embankments and their raising and strengthening is the
only practicable medium/short term solution for the flood problems. The reason for such
wide divergence in opinion is obviously due to the inadequacy of sufficient number of
performance evaluation studies of existing embankments and the divergent views on their
performance. As experienced, some embankments have provided positive benefits by
ensuring sustained protection against floods and river spills while on the other hand,
some embankments have, in certain reaches of the river, aggravated the flood problem by
rising river bed levels, decreasing their carrying capacity, causing drainage congestion in
the countryside and distorting the levels/gradient of the outfall points.
Construction of embankment with proper roads has been perceived as providing useful
communication linkages and reliable surface network for areas that are liable to stand
completely cut off during floods and thereafter. They could provide quick communication
for facilitating better supervision and maintenance of the flood protection works and
provide all weather communication facilities to the adjoining habitats. As such, they are
often deemed as the lifeline during floods.
It is also recognized that embankments are not an unmixed blessing. They have adverse
effects such as interference with drainage, inability to stand erosion, etc. which should be
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considered before planning this measure for flood management. As such, this method of
flood management may be undertaken only after carrying out detailed hydrological and
other studies regarding their favourable and adverse effects.
ii.

Dams and Reservoirs

Dams and reservoirs can moderate the intensity and timing of the incoming flood. They
store the water during periods of high discharges in the river and release it after the
critical high flow condition is over, so as to be ready to receive the next wave. Their
effectiveness in moderating floods would depend on the reservoir capacity available at
that time for absorbing the flood run-off and their proximity to the likely damage centre.
They are operated with a carefully planned regulation schedule which takes into account
both the safety of the dam and related structures and the safe carrying capacity of the
lower reaches of the river in their present condition.
Reservoirs are more effective for flood management if, apart from the incidental
moderation available for any type of storage on a river, specific flood space is earmarked,
as in the case of DVC dams across the Damodar and its tributaries. The operation
schedule or rule curve being followed should be reviewed and a suitable operation
schedule/rule curve prescribed for the monsoon filling to ensure space for flood
moderation but which can be filled for conservation at a later stage when high flows end.
In order to improve the efficiency of the reservoirs and improve the operation schedules
for providing incidental or specific flood moderation effects, arrangement for inflow
forecasts should be made.
iii.

Natural Detention Basins

Natural detention basins are usually formed by utilizing natural depressions/ swamps and
lakes by improving their capacity by constructing encircling embankments and providing
suitable devices for regulating the release of stored waters. Since, the land under the
marshes or low depression may hardly require much compensation and rehabilitation
measures, this method are relatively inexpensive. The Ghaggar detention basin in
Rajasthan is a good example. Depressions available upstream of Srinagar City, on the left
bank of river Jhelum, the Mokama Tal area in Bihar and Ottu, Bhindawas, Kotla lakes in
Haryana and various beels/haors of Barak basin are some examples of a few natural
basins.
Moderation of floods by utilizing natural depression, swamps and lakes to which a
portion of flood water could be diverted, can also be an effective method of protection
from floods depending on topography of the particular area. Generally, suitable
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regulating device is provided for entering of water in a regulated manner and releasing it
back into the river after the flood peak recede. Storage capacity of the natural depression
may be sometimes enhanced by adding embankments along the boundary of the
depression and adding more than one depression depending upon the requirement. This
type of flood moderation is relatively cheap and is adopted provided suitable natural lake
exists near the flood prone area.
iv.

Channel Improvement

Adequate channel can be made for carrying its flood discharge at levels lower than its
prevailing high flood level by improving the discharge capacity of the channel. This
measure for channel improvement by increasing the area of flow or the velocity of flow
(or both) can be taken up as flood protection measures so that the banks filling and
releasing floods will be controlled. Channel improvement has not been resorted to
widely in India mainly because of the high cost involved. However, it may be of
advantage to take up such work for local reaches.
v.

Drainage Channels

Surface water drainage congestion, due to inadequacy of natural or artificial drainage
channels, results in floods in many areas. In such cases, drainage improvement by
construction of new channels to improve the drainage capacity from the affected area
constitutes an effective means of flood control. The increased drainage by such measures
reduces the extent of duration for which flood waters remain in the area. The possibility
of drainage congestion and flooding in the downstream area as a result of adoption of
drainage improvement scheme taken up in upstream area is to be kept in mind while
formulating such schemes.
Stress has to be laid on improving the existing natural drainage system in the flood plains
so that what should essentially be flooding of a few days should not get prolonged for
months. In this context, the importance of the system ‘dhars’ or ‘old channels’, which
efficiently served the function of draining away the spillage and surface flows generated
by local rains, must be recognized. The blocking of these natural drainage channels,
which is normally done in the name of “reclamation for development” because of paucity
of land or vested interest, must be firmly discouraged. This applies also to all natural
depressions, which are targeted for reclamation.
The adequacy of existing sluices and drainage channels should be reviewed in areas
suffering from drainage congestion. If the capacities of existing sluices in embankments
and drainage channels are inadequate, this should be improved by increasing the vents
and improving outfall conditions.
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vi.

Diversion of Flood Waters

Schemes for permanent diversions of flood waters come under river diversions. These
can be employed for lowering water levels by diverting all or a part of the discharge into
a natural or artificially constructed channel, lying within or in some cases outside the
flood plains. The diverted water may be taken away from the river without returning it
further downstream or it may be returned to the river channel some distance downstream
or to a lake or to the sea.
Diversion of floodwaters takes a part of the flood discharge to another basin or to the
same basin downstream of the problem area or to a depression where it could be stored
for subsequent release. This measure can be used to manage unusual floods around cities
as in the case of flood spill channel near Srinagar and also in the lower reaches of a river
near the sea as in the case of Krishna-Godavari drainage scheme. Important schemes
under execution or under planning are the supplementary drain in Delhi, the outfall
channel in Jammu and Kashmir, the Damodar in the lower reaches in West Bengal, the
Thottapally Spillway diversion in Kerala, the Kolleru lake diversion into the sea in
Andhra Pradesh, the Kama-Pahari drain in Rajasthan and the Hulwaa drain in Uttar
Pradesh.
vii.

Watershed Management / Catchment Area Treatment

The watershed management measures include developing and conserving the vegetative
and soil covers and also to undertake structural works like check-dams, detention basins,
and diversion channels, etc. This helps in serving as an effective measure in reducing the
flood peaks and controlling the sudden surge of the run-off except during large flood. The
watershed management through above mentioned measures in the upper catchment helps
in arresting the silt from migrating which has been proven to be one of the aggravating
factors of floods in certain rivers.

viii.

Anti-erosion Works

Alluvial rivers are usually meandering in nature and, therefore, raise problems of erosion
and silting at various locations. This process is a natural phenomenon and results in loss
of land at one location and gain at some other. Generally, there is a tendency of the
meander to shift progressively downstream. The process of bank erosion is, therefore,
consistently active and measures for protection of banks are a recurring necessity.
RBA recommendations are that anti-erosion works should normally be taken up only for
protection of towns, industrial area, groups of thickly populated village abadis, for
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agricultural lands where the BC ratio justified such works and in the case of railway lines
and road where relocation is not possible due to socio-economic or technical grounds.
It has also been observed that anti erosion measures are costly and can only be justified
for protecting long lengths of vital embankments benefiting large areas, which are
threatened by the current, in case retirement is not technically or otherwise feasible.
Anti-erosion measures are not economical for protection of agricultural land on account
of high cost and maintenance involved. Consideration may also be given to the
alternative of shifting the population from isolated centres to safer locations.
The National Water Policy 2002 has recommended that the erosion of the land whether
by the sea in coastal areas or by river waters inland, should be minimized by suitable cost
effective measures. The Working Group on Flood Control Programme for the X Five
Year Plan (2002-2007) has observed that anti-erosion measures are often needed to
protect the embankments in vulnerable reaches. It has recommended that anti erosion
works on the rivers, forming international boundary, need to be given priority and closely
monitored to safeguard the country’s interest.
Bank erosion can be minimized by measures that aim at deflecting the current away from
the river bank or by adopting measures which aim at reducing the current along the bank
of the river and induce silt. The anti-erosion measures can also be in the form of
revetment or pitching along with launching apron to increase the resistance of the river
bank to erosion. Spurs of earth, protected by armour of stones or spurs of loose stones or
stones in wire-mesh crates, aim at deflecting the current away from the bank. These
generally shift the problem in the upstream or the downstream and necessitate further anti
erosion works to safeguard the land against erosion. The measures such as permeable
spurs, porcupine spurs made of bamboos or of RCC elements aim at reducing the velocity
and thus preventing erosion and inducing siltation in the vicinity of the bank.
II. Non Structural Measures: Non-structural measures strive to keep the people away from
flood waters, bearing in mind the stark reality that the flood plains in fact, belong to the river and
that the flood perceived only as a curse, could be turned into a blessing in disguise in some ways.
It contemplates use of flood plains judiciously, simultaneously permitting vacating of the same
for use of the river whenever the situation calls for. This technique allows the use of flood plains
reducing the disaster dimension, while retaining its beneficial efforts. In view of cost
effectiveness of the non-structural measures and speedier implementation, and in recognition of
the fact that as more and more human encroachments and activities are taking place in the flood
plains in our country, the main thrust is now on the non-structural flood management measures.
The non-structural measures are broadly grouped as follow:
i.
ii.
iii.

Flood Plain Zoning
Flood Proofing
Flood Forecasting and Warning

39

iv.
v.
vi.
vii.

Ecosystem based interventions
Regulation of Reservoir
Capacity Building
Research & Development

i.
Flood Plain Zoning
It is natural for a river to overflow its banks in the event of heavy rainfall in its upper
catchment and spill into the flood plains which are basically its domain. Extensive and
often unplanned use of flood plains by man disregarding the basic fact that it is a part and
parcel of the river leads to damage. Thus, the uncontrolled and indiscriminate
development of flood plains due to pressure of population can be considered as one of the
main factors responsible for the flood damage reported from different parts of the country
in spite of substantial investments in the flood sector during the last four or five decades.
The basic concept of flood plain management is to regulate the land use in the flood
plains in order to restrict the damage due to floods, while deriving maximum benefits
from the same. This is done by determining the locations and the extent of areas likely to
be affected by floods of different magnitudes/frequencies and to develop those areas in
such a fashion that the Zoning, therefore aims at disseminating information on a wider
basis so as to regulate indiscriminate and unplanned development in flood plains and is
relevant both for unprotected as well as protected area.

ii.
Flood Proofing
Flood proofing measures help greatly in the mitigation of distress and provide immediate
relief to the population in flood prone areas. It is essentially a combination of structural
change and emergency action, not involving any evacuation. The techniques adopted
consist of providing raised platforms for flood shelter for men and cattle and raising the
public utility installation above flood levels.
In case of urban areas, certain measures that can be put into action as soon as a flood
warning is received involve installation of removable covers such as steel or aluminium
bulk heads over doors or windows, permanent closure of low level windows or other
openings, keeping store counters on wheels, closing of sewer well, anchoring machinery,
covering machinery with plastic sheet, seepage control, etc.

iii.
Flood Forecasting and Warning
Of all the non-structural measures for flood management which rely on the modification
of susceptibility to flood damage, the one which is gaining increased/sustained attention
of the planners and acceptance of the public is the flood forecasting and warning. Flood
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Forecasting enables forewarning as to when the river is going to use its flood plain, to
what extent and for how long. As per strategy of laying more emphasis on non-structural
measures, a nationwide flood forecasting and warning system has been established by
Central Water Commission. The system under CWC is largely on major inter-state rivers
and States often supplement these by their own efforts at other stations. With reliable
advance information/warning about impending floods, loss of human lives and moveable
properties and human miseries can be reduced to a considerable extent. People and cattle
can be shifted to safer places. Similarly, valuable moveable properties can be removed to
safer places beyond area to be inundated.
Presently, National Flood Forecasting and Warning Network of Central Water
Commission comprises of 175 flood forecasting sites (147 level forecasting and 28
inflow forecasting sites). CWC through its twenty flood forecasting divisions issues
forecasts to various user agencies, which includes various agencies of the States/ Central
Governments such as Irrigation or waterways/Revenue/Railways/public undertakings and
Dam/Barrage Project Authorities/District Magistrates/ Sub Divisional Officers besides
the Defence Authorities involved in the flood loss mitigation work. For issue of flood
warning at the desired stations/ reservoirs, the flood data of around 380 base stations are
utilized/ taken into consideration. For timely communication, a wireless network of about
550 stations has also been set up.
The flood forecasting and advance warning for 148 low lying areas/ towns and 28
reservoirs help the user agencies in deciding mitigation measures like evacuation of
people and shifting their moveable property to safer locations. The inflow Forecasting at
28 reservoirs is used by the dam authorities in timely operation of reservoir gates for safe
flood discharges downstream as well as to ensure adequate storage in the reservoirs for
meeting irrigation and hydropower generation demands during non-monsoon period.
Annually, over 6000 flood forecasts and advance warnings are issued by CWC regional
offices across the country to the user agencies during floods.
iv.
Regulation of Reservoirs
The RBA has observed that reservoirs in general have a beneficial effect on the flood
problems of a basin. Their effectiveness in moderating flood would depend on the
capacity available for absorbing flood run-off. Reservoirs by themselves may not offer
complete flood protection for various reasons. Often embankments along the river in the
downstream reaches are required as a supplementary measure to contain the residual
floods. However, the reservoirs would involve submergence and their effectiveness
decreases if the flood prone area is located much downstream of the dam. RBA
recommended that reservoirs to the extent technically and economically feasible must be
considered as an important component in any package of measures for flood
management. Reservoirs would also ensure the optimum utilization of water resources.
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The National Water Policy 2002 has recommended provision of adequate flood cushion
in water storage projects and flood control to be given overriding consideration in
reservoir regulation policy.
The Working Group on Flood Control Programme for the X Five Year Plan had observed
that the reservoirs provide long term solution to the problem of floods and it had
recommended that a reservoir is more effective for flood control if a designated space is
reserved and a reservoir is more effective for flood control if a designated space is
reserved and a reservoir is regulated in accordance with laid down procedures.
Experience shows that well planned reservoirs provide optimum flood moderation for
downstream areas in addition to the other benefits like irrigation, power generation etc.
The Task Force on Flood Management and erosion control has reiterated the views of the
RBA and those contained in NWP-2002 and has recommended taking up of reservoir
projects of required dimension with specific flood cushion. The Task Force has further
recommended that even in reservoirs constructed for power/irrigation, the operation rules
be framed in such a way that effective flood moderation becomes feasible. The flood
management benefits can be enhanced by installing modern and effective flood
forecasting and warning system in the catchment area of reservoirs for real time
forecasting of inflows and maximum possible moderation of the anticipated flood peaks
by effective management of reservoirs capacity.
An action plan to review operation rules off the entire existing major reservoir and to
modify them appropriately consistent with the requirement of flood moderation and other
uses is to be formulated.
v.

Capacity Building

If the flood problem of India is to be managed effectively a larger capacity for
understanding the problem and planning mitigation measures would have to be provided
for. The strategy would have to consist of:
(a)
(b)
(c)

Building a scientific database
Building a large R&D capacity
Human resource development

Fluvial hydraulics is a branch of engineering, where the complex mechanics of water
sediment transport and morphological changes are studies. Physical hydraulic models are
useful but not sufficient. Mathematical models dealing with both the phenomena are
increasingly coming into operational use, but these require access to large computers, and
computational skills.
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Whereas the Central Water & Power Research station (Pune) has more or less kept
abreast of these developments, the State institutes in the flood prone areas such as River
Research Institutes of West Bengal and Assam, the research institute of Bihar etc. have
not been strengthened.
Radical improvement in this aspect is necessary. These bodies should be made
autonomous. The interaction between the leading academic institutes, the research
institutes and the link organizations need to be strengthened. A large programme of
quality improvement in the skulls of link Organizations is required. Their personnel need
to be encouraged to undertake higher studies in the flood sector. Chairs in flood control
and management may have to be set up in the universities, engineering institutes such as
Regional engineering colleges, institutes. IITs etc. located in the flood prone areas States.
A major gap in flood management activities is the lack of availability of data/information
which is required in different situations. For example, information on flooded area
showing extent of inundation due to floods, depth and duration of flooding are important
parameters on which depends the plan and design of measures required to solve the
problem. Similarly, precise and correct information of flood damages is very essential
for planning appropriate measures and for deciding priority for their implementation.
The Rashtriya Barh Ayog has also emphasized the need for scientific system for flood
damage assessment.
There is ample scope for collecting the flood related
data/information through remote sensing technique. As this entire work is voluminous
and is required to be seen in totality, exclusive flood data centres are required to be
established at State and Central levels.

vi.

Research & Development:

Flood inundation mapping serves many purposes. Apart from showing the critical spread
of flood affected area, these identities areas needing post flood all relief measures. It also
brings out the effectiveness of the flood control works and their effect on river flow. This
information can be used for further planning, strengthening or additional measures/works.
The RBA recommended that further studies should be carried out towards developing
watershed models suitable for using remotely sensed information as inputs, in order to
predict flood flow under “inadequate” or “no data” situations. It also recommended that
efforts should be intensified to evolve more and more mathematical models and use them
to remove empiricism and introduce better rationality in decision making process.
The Working Group for the X Plan observed that hydraulic model experiments of
problem reaches of rivers to plan suitable anti erosion measures should be undertaken
through the CWPRS, NEHARI and the research stations of the States with adequate fund
allocation. The operation of Kosi barrage, Gandak barrage and the Farakka barrage,
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which have international implications vis-à-vis the river channel condition and erosion
should be based on hydraulic model experiments carried out for various combination of
gates operation so as to ensure a fairly smooth channel flow condition during all stages of
river flows. Model studies are also required to study the effect of flood control works on
river behaviour which may have significant strategic importance in the case of rivers
forming international boundaries.
It is recommended that for flood management works of permanent nature e.g.
embankment, spurs, revetments, etc. involving huge costs and having significant impact
on river behaviour, mathematical model studies for long reaches complemented by
physical model studies for problem reaches, should invariably be undertaken. The model
study facilities in the research stations of the flood prone States should be suitably
upgraded and requisite funds provided. Adequate administrative and financial autonomy
needs to be given to the research organizations such as CWPRS for speeding up of these
studies. Considering the importance of the studies, the research organizations should be
exempted from ban on recruitment of staff.
A separate column must be added indicating monitoring mechanism. With reference to
the DM Act section 6 (f) and section 10 (m), all the activities related to these paragraphs
(Tables) must be monitored by the NDMA/NEC and a procedure for monitoring of the
activities should be laid down through a process of periodic progress report from the
concerned authorities to the NDMA/NEC. This may be incorporated in all the action
plans.
Action Plan for Flood Disaster Management
I.
Agency – State Governments /UTs
1)
Immediate Measures (1 year)
Monitoring by – NDMA/NEC
Sl.
No.
(i)

What

(ii)

Who

When

How

Identification of flood Principal
prone villages/ blocks/ Secretary/
districts
/Secretary
Irrigation/WR
Department

1 year

Identification of immediate
and
short-term
flood
management schemes in
the basins other than those
identified by the Task
Force
for
Flood

1 year

Identification of areas by
States taking village as the
basic unit by analysing
available data and working
out taluka, district, State, subbasin, basin wise figures
Identification of schemes by
concerned State.

Principal
Secretary
/Secretary
Irrigation/WR
Department
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(iii)

(i)

(ii)

Management / Erosion
Control
Formulation of Central
Sector Schemes by CWC
in consultation with or on
demand
from
States/reservoir authority
for
expanding
flood
forecasting network.

Principal
1 year
Secretary
/
Secretary
Irrigation/WR
Department

2)
Medium Term Measures (1-3 years)
Management of Principal
1 year
Urban Flooding
Secretary
/Secretary
Irrigation/WR
Department
2 year
Identification of
suitable locations
for
breaching
sections/ overflow
sections
along
various rivers.

Principal
3 year
Secretary
/
Secretary
Irrigation/WR
Department

Reviewing existing FF and
Hydrological/
Hydro
meteorological
stations
network and identification of
rivers/sites
and
major
reservoirs for expansion by
CWC in consultation with
State Governments /reservoirs
authority.

Formulation of action plan for study
of drainage pattern and suggesting
remedial measures for urban areas
susceptible to flooding
Implementation of the findings of the
study report as above.
Identification of the breaching
sections
Implementation
schemes

of

the

identified

Emergency Action Plan for major
embankment schemes to be made
compulsory
Regulation
of
developmental
activities in areas to be affected
Introducing incentive schemes for
affected land/crop due to such
breaches

(i)

(ii)

3)
Long Term Measures (more than 3 years)
Preparation of large Principal
5 year
Updating & digitization of available
scale close contour Secretary/
maps by Survey of India.
maps & Digital /Secretary
Elevation
Model Irrigation/WR
Preparation of DEM for flood prone
(DEM) of flood Department
areas.
prone areas
Execution
of Principal
6 year
Implementation of immediate & short
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(iii)

(iv)

(v)

immediate & short Secretary/
term measures of /Secretary
flood management
Irrigation/WR
Department
Flood Plain Zoning Principal
& Regulation
Secretary/
/Secretary
Irrigation/WR
Department

5 year

Formulation
of Principal
Flood
Insurance Secretary/
schemes
/Secretary
Irrigation/WR
Department

5 year

Review
of Principal
operation rule curve Secretary/
of reservoir projects /Secretary
Irrigation/WR
Department

1 year

(ii)

Strengthening
&
maintenance
of
Flood
Control
Structures

Principal
Secretary/
/Secretary
Irrigation/WR
Department

Enactment and enforcement of laws
Preparing and publishing flood risk
maps and promotion of insurance
schemes by insurance companies
Incentives/motivation to people for
taking flood insurance schemes by
linking interest on loans in flood
prone areas to insurance cover

5 year
4)
Activities on regular basis
(i)
Scientific
Principal
studies/evaluation
Secretary/
of
completed /Secretary
schemes
Irrigation/WR
Department

term schemes amounting to Rs.
4982.10 crore identified by Task
Force for Brahmaputra, Barak and
Ganga Basin (6 years)
Demarcation of different year’s flood
levels at prominent places involving
local bodies, village panchayats,
NGOs and utilizing detailed survey
maps.

Regular
basis

Introduction of crop insurance
Identification of major & medium
reservoir projects keeping in view the
severity of flood problem and
available flood forecast system.
Modify
the
operation
rule
curve/manual to provide flood
moderation and enforcement thereof.

Incorporating outcome of evaluation
reports in new schemes
Involving independent agencies like
IIMs,
WAPCOS
for
such
studies/evaluation

Regular
basis

Encouraging/enforcing
proper
documentation
Raising
&
Strengthening
of
embankments
Anti-erosion works
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(iii)

Protection
of Principal
natural drainage / Secretary/
low lying areas
/Secretary
Irrigation/WR
Department
II.

Earmarking adequate funds
Identification of areas for drainage
improvements and steps for the same
(1 year)

Regular
basis

Agency – India Meteorological Department (IMD)
1) Immediate Measures (1 year)
2) Monitoring by – NDMA/NEC

Sl.
No.
(i)

What

Preparation of report by DG
IMD for establishing (Meteorology)
suitable
stations
of IMD
required density

3)
(i)

(ii)

When

How

1 year

To be carried out by IMD.
Priority should be for Flash
Flood FF Stations

Medium-Term Measures (1-3 years)
Working out a joint pilot project DG
with IMD for development of (Meteorology)
model for forecast of flood IMD
resulting due to cyclonic storm

4)
(i)

Who

2 year

Work to be carried out by
IMD in consultation with
CWC.

Long – Term Medium (More than 3 years)
Improvement
of
rain gauging and
transmission of data
Development
of
models for QPF
and flash flood
forecast
where
intense rainfall is
expected

DG
(Meteorology)
IMD
DG
(Meteorology)
IMD

5
years

Establishment of network of required
density

5
years

Development of capability for short-term
(preferably 48 hrs.) Quantitative
Precipitation Forecasting (QPF) which is
point specific and in narrower range
(preferably 5 mm) using appropriate
computer modelling technique in general
and for critical areas such as Sutlej basin
(HP), Uttaranchal Arunachal Pradesh
and other Himalayan region which are
prone to flash floods in particular on
priority.
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III.
IV.

Agency NRSC/ISRO
Monitoring by – NDMA/NEC
Long-Term Measures (More than 3 years)

Sl.
No.
(i)

What

Who

When

Preparation of largescale close contour
maps and Digital
Elevation
Model
(DEM) of flood
prone areas.

Director,
5 years
NRSC/GM,
Aerial
Services &
Digital
Mapping,
NRSC

How
Preparation of DEM for other flood
prone areas
Superimposing
survey maps

flood

frequency

on

Obtaining clearance of MOD for flying
aircraft carrying ALTM equipment.
Digitization and use of close contour
large scale maps by CWC / State
Government.

V.
VI.

Sl.
No.
(i)

Agency – Ganga Flood Control Commission
Monitoring by – NDMA/NEC

What

Who

Scientific studies/ Chairman,
evaluation
of GFCC
completed flood
management
scheme

When

How

Regular

Incorporating outcome of evaluation
reports in new schemes
Involving independent agencies like
IIMs,
WAPCOS
for
such
studies/evaluation
Encouraging/enforcing
documentation

V.

proper

Agency – Brahmaputra Board

Monitoring by – NDMA/NEC
Sl.
No.
(i)

What
Scientific
studies/
evaluation

Who
Chairman,
Brahmaputra
of Board

When

How

Regular

Incorporating outcome of evaluation
reports in new schemes
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completed
flood
management
scheme

Involving independent agencies like
IIMs,
WAPCOS
for
such
studies/evaluation
Encouraging/enforcing
documentation

VI.

proper

Agency – Central Water Commission

1)
Immediate Measures (1 year or less)
2) Monitoring by – NDMA/NEC
Sl.
No.
(i)

(ii)

(i)

(ii)

What

Who

When

How

Finalization
of
criteria
for
categorization of
flood prone areas
based
on
frequency,
area
affected,
depth
and duration
Identification of
critical stations in
Nepal & Bhutan
under
on-going
projects by CWC
for
improving
flood forecasting

CWC/
GFCC/
Brahmaputra
Board

6
month

Finalisation
of
criteria
for
categorization by CWC based on
frequency, area affected, depth &
duration.

CWC

6
month

By reviewing the existing sites (42
nos.) in Nepal & short listing the
critical sites for increasing the
frequency of data transmission.

3)
Medium Term Measures (1-3 years)
Setting
CWC
2 years
up/strengthening
of
National Data Centre
for
flood
related
information
Formulation of Central CWC
1 year
Sector Schemes by
CWC in consultation
with or on demand
from States/reservoir
authority
for
expanding
flood
forecasting network
2 year

Strengthening of Data Centre of CWC
with suitable infrastructures

Reviewing existing FF and Hydrological
Hydro meteorological stations and
identification of rivers/sites and major
reservoirs for expansion in consultation
with State Governments/ reservoir
authority.
Formulation of expansion scheme (1
year)
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4)
Long Term Measures (More than 3 years)
(i)
Preparation of large- CWC/SOI/
5 years
scale close contour NRSC/State
maps and Digital Govts.
Elevation Model of
flood prone areas.
(ii) Expanding
flood CWC
5 years
forecasting network.
(iii) Modernizing
flood CWC
4
year
forecasting network

(iv)

Construction
of
storage projects in
north-eastern region,
Nepal, Bhutan and
Mahanadi
(investigation,
preparation of DPRs,
agreements between
stake holders and
construction
of
projects)

MEA/MOP/
5 year
MOWR/
CWC/ NHPC/
NEEPCO

5 years

5 years

Updating & digitization
available maps by SOI.

of

Implementation of expansion
scheme.
Establishment of telemetry for
data collection, satellite based
data communication.
Development & Calibration of
mathematical models for flood
forecasting at identified priority
sites (under implementation).
Preparation
of
feasibility
reports/DPRs of identified projects
by Task Force in NER, Nepal,
Bhutan & Ganga basin (India)
along with Tikarpara dam in
Mahandai ( 5 years)
Preparation of Feasibility Report/
DPRs of similar projects for other
regions
Active dialogue with the States
and Nepal/ Bhutan (5 years)
Implementation of schemes.

20 year
(v)

Strengthening
of MOWR/
Central Organisations CWC/State
for
effective Govts.
coordination
of
design,
implementation,
monitoring
and
evaluation (DIME)

3 year

Funding of flood component by
Central Government.
Implementation of Task Force
recommendations on institutional
arrangement for Brahmaputra
Basins.

3 year

Strengthening
of
Flood
Management Organisation of
CWC.

1 year

Setting up of High Level Steering
Committee
under
the
chairmanship of Chairman, CWC
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with secretaries of States as
members of monitoring Action
Plan.

(i)

5)
Activities on regular basis
Scientific
State Govts./ Regular
studies/
CWC/ GFCC basis
evaluation of Brahmaputra
completed
Board
schemes

Incorporating outcome
reports in new schemes

of

evaluation

Involving independent agencies like IIMs,
WAPCOS etc. for such studies /
evaluation.
Encouraging
/
documentation.

enforcing

proper
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1.7 Mitigation Plan for Urban Flooding
Context:
The urban flooding is a very high frequency challenge towards Disaster manager in India, and as
such it has to be treated holistically in a multi-disciplinary manner. The urbanization process and
the hydraulic insufficiency---Of drainage systems are two of the most common causes of urban
flooding. There are many issues that need to be considered in order to develop sound, reliable
and most representative Urban Flood Mitigation strategies. A significant part of this management
framework is dependent upon the use of science and technology for improved monitoring,
modelling/forecasting and decision-support systems.
National Institutions and Agencies
The nodal Ministry for Urban Flooding is Ministry of urban development. Indian Metrological
Department, Central Water Commission, Survey of India and NRSC have important role in
urban flood mitigation.
Urban Flood Mitigation and Preparedness plan
The following measures could be adopted to mitigate the risk of urban flooding:
(i)

Watershed Management: urban areas comprise of natural watersheds, which, in turn,
are made up of smaller catchments. The entire watershed, however, drains into a
single water body like lake or river. While catchment will be the basis for the purpose
of designing storm water drainage system, any planning for effective urban flood
management has to take into the consideration the entire watershed.

(ii)

Flood Alert System: Dissemination of flood warnings must be carried out, using a
wide range of latest technologies. The flood warnings can be simultaneously issued
through radio, television, mobile phones and SMS messages, put on the official
websites, of all Government agencies, emergency services, media, etc.

(iii)

Risk, Hazard Assessment and Mapping: Flood management professionals should
evaluate the levels of acceptable risk, based on specific site conditions, to make
people aware what risk is present in their lives, and to assist them in making formal
acceptance, based on which adequate flood protection measures can be taken up.

(iv)

Estimation of Possible Inundation levels: The natural drainage system within an
urban area is highly modified and its hydraulic characteristics are affected by day to
day activities like dumping of solid waste into the drainage system. The
characteristics of surface runoffs also tend to overwhelm and impact the carrying
capacity of surface drainage system. As such, determination of the likely flood prone
areas due to localised flooding is complicated and has to be undertaken with greater
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understanding of all the factors affecting the drainage systems.
(v)

Early warning system: Meteorological forecasts prepared by IMD, largely include a
description of the current and forecasted meteorological weather situation,
supplemented by information on the anticipated rainfall, temperature, wind velocity,
etc. generated by Numerical Weather Prediction (NWP) models. They are prepared
by weather forecasters for larger regions. The real-time availability of rainfall
information from heterogeneous networks operated by various national/regional/local
scale agencies shall provide an opportunity to integrate and generate a most
representative rainfall analysis for utilization in UFDM models.

(vi)

Operational Support: The EOC of the ULB will be the nerve centre for all DM related
activities. They will be equipped with the State-of-the-art facilities. In the context of
urban flooding the software installed on computers at the EOC should be able to
extract rainfall intensity for various durations from an ongoing storm data transmitted
in real-time.

Action Plan: Nodal Ministry: Urban Development
Details of Action Point

Other
Participating
Agencies
1. Data Integration and Sharing
IMD, CWC,
It is essential to design and strengthen local hydro-meteorological States/UTs, and
data networks to cater for the needs of urban flooding holistically.
ULBs
Coordination mechanism will be established among all agencies for
deriving maximum benefit from the efforts of each individual
organization.
3. Establishing Technical Umbrella for Urban Flood Forecasting
NDMA, IMD,
CWC, SoI and
and Warning (At the National Level)
A Standing Mechanism will be established for continuous guidance
NRSC
and support to the State and Local level initiatives to build and
establish an integrated town/city specific UFDM Framework. It will
be driven by NDMA and MoUD with representatives from related
Ministries/ Departments /Agencies, States, and experts from IITs,
other Institutes of national importance and service/professional
bodies, as a part of this mechanism, to shoulder the responsibility for
building an effective UFDM at the local scale with
committed/continued technical support and operational infrastructure.
4. National Status-Storm Drainage Design Manual
The comprehensive Urban Storm Drainage Design Manual will be
released by 2012. This will take into account current international
practices, the specific locations and rainfall pattern of the cities and
future needs. This will be updated/ revised as per practice followed
internationally.
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5. Issues in Urban Flood Disaster Risk Management
Decisions for new development (properties and infrastructure) are
often taken without a full understanding of the risks of flooding.
Consideration of new developments, on a case-by-case basis, can
ignore cumulative storm water effects on flood risks. As
organisations manage different parts of the urban drainage
infrastructure, they make investment decisions based on a limited
cost-benefit analysis that rarely considers the wider drainage issues.
The sum total of these individual and piecemeal investment strategies
is unlikely to produce the most effective solution. MoUD will ensure
that this is appropriately reviewed on a regular basis.
6. National Database for Mapping Attributes
i)
The database required for mapping different
ward/community level attributes will be made accessible
to all ULBs and concerned departments/ agencies/
stakeholders,
ii)
Integration between hardware and software will be
ensured for compatibility and interoperability of
computing, visual and networking infrastructure nodes at
the centre and state/ ULB/ward levels, and
iii)
Coastal ULBs/ Urban Development Authorities will work
out micro-level analytical tools with appropriate interfaces
to DSSs for planning and executing suitable risk reduction
activities.
7. Urban Flooding Cells (National Level)
It is for the first time that Urban Flooding is being dealt with as a
separate disaster, de-linking it from riverine floods which affect the
rural areas. MoUD is being designated as the Nodal Ministry for
Urban Flooding.
i)
A separate UFC will be constituted within MoUD,
ii)
A Joint Secretary cadre officer will be designated as the
Nodal Officer incharge,
iii)
It will play a lead role in the establishment of the
Technical Umbrella at the national level,
iv)
It will coordinate all UFDM efforts by different
stakeholders at the national level,
v)
It will guide the states on all aspects of UFDM, and
vi)
It will guide efforts for the preparation of the Storm water
Drainage Manual and set up a standing mechanism for
updating it as per international practice.
8. MoUD will play a key role in coordinating the efforts of the states
regarding the compliance with Techno-legal Regime by all the
ULBs in their respective states
i)
Review the present status and bring all states on par
relating to making amendments to development control
regulations and building byelaws on the basis of the

States/UTs

States/UTs and
ULBs

States/UTs and
ULBs
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ii)

iii)

iv)

v)

vi)
vii)

recommendations of the Experts Committee, set up by
MHA in 2004,
Issue guidelines for setting up a standing mechanism for a
regular review to suggest periodic changes based on
lessons learned and experiences and BMPs within and
outside the country,
Issue guidelines for making the techno legal framework as
an essential part of technical capacity development at all
levels of state governments and ULBs, besides all other
stakeholders,
Prepare guidelines for mandatory third party compliance
review of all land use and developmental plans, involving
experts from local S&T and Academic institutions,
Prepare necessary guidelines for evaluating cities/towns to
be considered for annual awards for best record of
compliance with techno-legal regime. Cities/ towns will
be considered under different categories like metros with
4 million plus population, cities with one million plus
(less than 4 million) population and cities with less than
one million populations. Besides, smaller municipalities
should also be considered under two or three categories,
Review procedure for licensing architects with emphasis
on compliance with techno-legal regime, and
Sanction of new projects will be linked to proper
implementation of techno legal regimes by the ULBs.

Indian Meteorological Department (IMD)
1. Local Networks for Real-Time Rainfall Data
i)
IMD will set up a ‘Local Network Cell’ in the IMD
headquarters,
ii) Local Networks with ARGs will be installed in all 2325 Class I,
II and III cities and towns with a density of 1 per 4 sq km. Class
I cities will be covered by the end of 2012 and the rest by the end
of 2015,
iii) The density will be further increased to 1 per sq km, based on
the experience gained in urban flood management,
iv) The sampling of rainfall should be uniformly fixed between 5 to
15-minute interval depending upon topography to capture the
high intensity rainfall data which is crucial for early warning,
better response actions, future drainage design, and
v)
EOCs will be set-up by the ULBs and connected to the ARG
network.
2. Doppler Weather Radars
i)
DWRs will be calibrated with real-time rainfall data from the
local networks,

MoUD,
States/UTs,
CWC and ULBs

MoUD
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ii)
iii)

iv)

City/ town maps will be incorporated on the DWR images,
Cities/ towns will be sub-divided on the basis of watersheds
and a protocol will be developed for forecasting rainfall for
urban areas on the basis of watershed,
IMD and MoUD will work out a strategic expansion of DWR
network in the country, on priority basis to cover all urban
centres with specified timelines.

Central Water Commission (CWC)
National Hydro-meteorological Network
CWC should maximize the real-time hydro-meteorological network to cover all
the urban centers in support of the emerging priorities in dealing with urban
flooding. The requirement will be assessed taking into consideration all cities/
towns which are particularly located on river banks, upstream and downstream of
major and medium dams and island cities. Based on that assessment, CWC will
initiate the process to prepare a plan and implementation strategy to seek the
support of the government for commissioning such hydrological networks during
the XII 5-year plan on priority.

MoUD and
States/UTs

Department of Space
1. Risk, Hazard Assessment and Mapping
CWC,
SoI,
i)
Risk assessment will be carried out with a multi-hazard concept and SRSACs
leading to foolproof land use planning,
ii)
Quantification of risks will start with the analysis of hydrometeorological data and the hydraulic simulation of floods, and
iii)
Flood hazard assessment will be made for standard baseline
conditions to ascertain level of acceptable risk of flooding on the
basis of projected future scenarios of rainfall intensities and
duration and land use changes.
2. Estimation of Possible Inundation levels
CWC and
The magnitude of inundation levels due to various scenarios and causes will
SRSACs
be simulated on GIS-based inundation model, duly incorporating drainage
capacities in the analysis in order to estimate depth, duration and extent of
inundation by using an integrated city specific framework.
3. Estimation of Flood Damages
CWC, IMD,
In general, the assessment of potential damages will be on the following
SoI, and
basis (Actual damages will be on the basis of a field survey):
SRSACs
i)
Identification of potential damage areas, according to the
physical characteristics of the area such as land use, topography,
drainage area, outfall system and the capacity of the existing
storm water drainage system. Maps are usually prepared to
visualise the results of the identification process,
ii)
Selection of damage categories, which are considered
appropriate for each damage area under investigation. These are:
public and private cleanup, structural and vehicular damage,

56

damage of contents, traffic related losses and tax revenue losses,
iii)
Developing unit-cost relationships for various damage
categories,
iv)
Evaluation of hydraulic conditions such as the volume of
ponding areas, street conveyance capacities, storm sewer
capacities and inlet capacities,
v)
Determination of the extent of flooding expected for several
storms of different frequencies of occurrence,
vi)
Estimating damages for the “do-nothing” alternative for different
storm frequencies,
vii)
Plotting corresponding damages versus probability, in order to
measure the area under the curve which represents the average
annual damage (base-line damage),
viii) Estimating residual damages in a similar manner, for various
alternative plans under study,
ix)
Calculating annual benefit as the difference between the
estimated annual damage before and after the capital
improvement, and
x)
The estimated annual benefit may then be used in the costbenefit analysis.
4. Ward level Risk Reduction and Vulnerability Assessment
Ward level Information System will have to be developed using high
resolution satellite images/ aerial photos, integrated with socio-economic
data covering natural resources and infrastructure facilities on appropriate
scale (1:1000) at community level.
5. Updating of Database through Additional Surveys
Efforts will be made for generating specific core data on priority.
6. Updating of Database through Additional Surveys
Spatial databases will be standardized with provision for frequent updates
and automated procedures/ tools for organising the collected data, as per
NSDI and NDEM spatial frameworks.

SoI, SRSACs,
States/ UTs
and ULBs

DST/SoI, and
SRSACs
SoI

Survey of India (SoI)
1. Infrastructure and other Baseline Data
MoUD,
i)
Data models will be built for urban infrastructure, involving
NRSC,
geospatial approach with due procedures for data SRSACs and
standardization, collation, quality check and annual updation,
ULBs
and
ii)
Institutional mechanism will be evolved to share
data/information with the institutions and other concerned
authorities at local level. Information should be shared with
states and vulnerable cities under the overall architecture of
NUIS.
4. National Urban Information System
MoUD
i)

All Class I, II and III Towns with population of 20,000 or more

57

(on the basis of 2001 Census) will be mapped on the GIS
platform under the NUIS,
ii)
The database of the NUIS will be expanded to cover
infrastructure facilities at community level integrated with
socio-economic data, and
iii)
Maps will be generating at 0.2-0.5 m contour intervals.
5. Updating of Database through Additional Surveys
DoS/ NRSC
Efforts will be made for generating specific core data on priority.
and SRSACs
6. Updating of Database through Additional Surveys
Spatial databases will be standardized with provision for frequent updates
and automated procedures/ tools for organising the collected data, as per
NSDI and NDEM spatial frameworks.

NRSC
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1.8 Mitigation Plan for Heat wave
Context:
Extreme positive departures from the normal maximum temperature result in a heat wave during
the summer season. The rising maximum temperature during the pre-monsoon months often
continues till June, in rare cases till July, over the north-western parts of the country. Slow and
silent, a heat wave does not descend upon a city with the fury of a tornado, hurricane, or a winter
storm. It moves over an area as a large, deep air mass with descending air, retarding the
development of any significant precipitation that would provide relief to the ground surface's
rising temperatures. As this air mass moves slowly or just sits over one area for days or even
weeks, its rising surface temperatures begin to take their toll on the people who are trapped in it.
Although heat waves are not often taken as seriously as other forms of severe weather the
mortality from them is greater than the number of lives claimed by lightening, hurricanes and
tornado. During 1979 to 2008, there were 933 heat waves in various States of the Country and
8073 persons died. In recent years, heat wave induced casualties have somewhat increased.
Abnormally high temperatures were observed during April 2002 across the country. This number
does not include the number of excess deaths of people already in poor health, whose deaths may
have been advanced by exposure to extreme heat. Despite the presence of improving technology
(e.g., air conditioning, architectural design, and improved accuracy in weather forecasting), heat
waves continue to take many lives. On 10th May 2002, the maximum temperature at
Gannavaram (Vijayawada) 49°C (WMO 2003) was recorded. Decrease in the Diurnal
Temperature Range (DTR) due to urbanisation is a new factor leading to human mortality and
discomfort. Increased minimum temperatures in summer do not allow the necessary nocturnal
cooling to neutralize the high maximum temperature during a heat wave epoch.
Aside from being a major health hazard, heat waves also put heavy stress on our energy
resources. It is often the case when an intense heat wave occurs, thousands or even millions of
people in a given region run their air conditioners at the same time. During past heat waves,
power companies have often had to engage in a series of "rolling blackouts" to prevent a total
blackout over the affected region. This is a critical issue, because if a total blackout occurs over a
given region, the heat wave then becomes a health hazard to the entire population.
Heat Disorder Symptoms





Sunburn: Swelling of skin, blisters, fever, headaches. First Aid: Ointments for mild
cases if blisters appear and do not break.
Heat Cramps: Painful spasms usually in the muscles of legs and abdomen. Heavy
sweating.
Heat Exhaustion: Heavy sweating, weakness, skin cold, pale and clammy. Pulse thread.
Normal temperature possible. Fainting and vomiting.
Heat Stroke (or sunstroke): High body temperature (106° F or higher). Hot dry skin.
Rapid and strong pulse. Possible unconsciousness.
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Mitigation Measures to deal with heat wave:
The following are important measures that could be considered:


To develop an accurate and timely alert system with a view to predict extreme heat
events one to five days in advance.



Identifying vulnerable groups and their locations so to focus efforts on these areas;



Establishing and facilitating access to safe public shelters.



Ensuring real-time public access information about the risks of extreme heat through
broadcast media, web sites, toll-free phone lines and other means.



Establishing systems to alert public health officials about high-risk individuals or those in
distress during an extreme heat event.



Directly assessing and, if needed, intervening on behalf of vulnerable populations.



To setup a body to coordinate efforts among and different agencies.



To develop short, medium and long-term strategies to reduce indoor heat exposure.



Long-term urban planning to reduce the urban heat island effect.



To incorporate a variety of urban design strategies that includes external shading and
insulation to reduce indoor temperature.



To formulate a scheme like “Apathbandhu Scheme” being in operation in Andhra
Pradesh since 2011-12 to provide compensation through insurance company.



To identify water scarcity areas in advance and supply of water for drinking and other
uses through tankers to those areas shall be insured. Urban Local Bodies shall place water
tanks in public places like markets, bus stands, schools, colleges and other congregation
points.



To restrict timings of public transports, engagement of labourers/workmen at
construction sites etc during 11.00 am to 3.00 pm during severe heat wave conditions.



Heat wave warning shall be issued by IMD on regular basis and State Emergency
Operation Centres shall be in contact with IMD to receive such information and
disseminate it to the public.
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1.9 Mitigation Plan for Landslides
Context:
Landslides are one of the natural hazards that affect at least 15 % of the land area of our countryan area which exceeds 0.49 million km². Landslides of different types are frequent in geodynamically active domains in the Himalayan and Arakan-Yoma belt of the North-Eastern parts
of the country as well as in the relatively stable domains of the Meghalaya Plateau, Western
Ghats and Nilgiri Hills. In India, most of the landslides occur during the monsoon period,
barring a few which owe their origin to earthquake. Extreme water pressure plays a major role
initiating landslide events. There are also instances where toe erosion by rivers or nalas and
scouring of hill slope due to high velocity discharge of streams descending from the crown of the
landslide gives rise to debris flow/slide or rock slide. Hence, surface and sub-surface water
management from the slopes or catchments forms the most effective remediation measure for
controlling many landslides. Management of surface run-off and subsurface water is done
through the construction of drainage network. Reinforcing technologies like nailing, bolting, and
anchoring and tie back solutions have all provided apt solutions to bewildering varieties of Civil
and Mining Engineering problems. Numerous successful examples of stabilisation of
problematic slopes and landslides, open cast mines, tunnels, road cuttings, wharf and retaining
structures, etc., bear ample testimony to the great potential the reinforcing technologies hold.

Structural Mitigation
Remediation practices, including slope geometry correction, providing protection to the toe of
slope by retaining structures, management of the surface and subsurface water slope including
development of pore pressures, nailing, bolting, anchoring, micro piling, application of geo-grids
and geo-textiles and afforestation, constitute powerful elements of most geotechnical packages
commonly used for improving stability of problematic slopes and landslides in India.
As a nodal agency on landslides, Geological Survey of India mainly deals with landslide hazards.
Both pre and post hazards are being dealt by GSI through annual field season programme.
According to NDMA guidelines, Landslide risk treatment is the ultimate objective of the risk
management process which aims to mitigate the effects of the hazard. Both structural and nonstructural measures can be opted for reducing Landslide risk.
Various slope stabilisation methods can be opted to reduce Landslide risks
1) Control Works: Control Works involving modifications of the natural conditions of
landslides such as topography, geology, ground water, and other conditions that indirectly
control portions of the entire landslide movement. These include drainage control works,
soil/ debris removal works, buttress fill works and river training works. Soil/ debris
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removal works are the treatment measures that yield most reliable results and generally
can be expected to be very effective in case of small to medium sized landslides. The
soil/ debris removal or offloading of the slide mass is generally undertaken from the
crown portion downwards and in this process, benches of are created at appropriate
intervals depending on the properties of the material.
2) Restraint Works- The restraint Works rely directly on the construction of structural
elements with a view to improve the stability of sliding mass. These include pile works
that act as keys to tie together the moving landslide and the stable ground to restrain the
movement, the anchors and bolts works that utilise the tensile force of anchor bodies
embedded through the slide mass and into stable earth and construction of retaining and
breast walls to prevent smaller sized and secondary landslides that often occur along the
toe portion of the larger landslides.
3) Slope Protection Works- Once treatment measures have been implemented on a
landslide, the treated slopes are required to be protected against the effects of atmospheric
agencies like rains, snow fall etc. This requires minimizing of direct exposure of a treated
slope to the natural atmospheric processes which can be achieved by providing a
protective covering to the treated slope. The covering commonly provided to the slopes
includes afforestation that not only provides effective covering to the slopes but also
improves the shear strength of the material through network of their roots. To shotcrete
with or without a chain link fabric wire-mesh is very effective in protecting slopes with
weathered rocks. Drainage holes can be provided along with it. Covering the slope
surface with geo-fabrics made of natural as well as synthetic material is also commonly
used in slope protection works.
4) Protecting Existing Development: Control of surface water and groundwater drainage is
the most widely used and generally the most successful slope-stabilization method.
Stability of a slope can be increased by removing all or part of a landslide mass, or by
adding earth buttresses placed at the toes of potential slope failures. Restraining walls,
piles, caissons, or rock anchors, are commonly used to prevent or control slope
movement. In most cases, combinations of these measures are used.
5) Monitoring and Warning Systems: Monitoring and warning systems are utilized to
protect lives and property, not to prevent landslides. However, these systems often
provide warning of slope movement in time to allow the construction of physical
measures that will reduce the immediate or long-term hazard. Site-specific monitoring
techniques include field observation and the use of various ground motion instruments,
trip wires, radar, laser beams, and vibration meters. Data from these devices can be
telemetered for real-time warning.

Non-Structural Mitigation: - Five non-structural interventions which can be opted individually
or in combination to mitigate impacts are given below:1) Restricting Development in Landslide-Prone Areas: Land use planning is one of the
most effective and economical ways to reduce landslide losses by avoiding the hazard
and minimizing the risk. This is accomplished by removing or converting existing
development or discouraging or regulating new development in unstable areas. However,
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in many States in our country, there are no widely accepted procedures or regulations for
landslides.
2) Codes for Excavation, Construction, and Grading: Excavation, construction and
grading codes have been developed in many countries for construction in landslide-prone
areas. There is no nationwide uniform code to ensure standardization in India.
3) Landslide insurance and compensation for losses: Landslide insurance would be a
logical means to provide compensation and incentive to avoid or mitigate the hazard.
Landslide insurance coverage could be made a requirement for mortgage loans. Controls
on building, development, and property maintenance would need to accompany the
mandatory insurance. Insurance and appropriate Government intervention can work
together, each complementing the other in reducing losses and compensating victims.
Action Plan for Landslides & Snow Avalanches Disaster Management
VII.
Agency – State Governments /UTs
Immediate Measures (1 year)
Sl.
No.

What

Who

(i)

Identification of landslides and
snow avalanches prone or affected
areas
in
or
around
villages/taluka/blocks/district.

Principal
1 year
Secretary/
Secretary
Ministry
of
Mines/Director
General GSI, SASE
etc.

Identification of hazard prone
areas by taking village as the
basic unit or by analysing
available data at block, taluka,
district level.

(ii)

Identification of immediate and
short-term landslide and snow
avalanche
management
site
specific projects submitted by
State through Detail Project
Report (DPR).

Principal
Secretary/
Secretary
Ministry
Mines/DG
SASE.

Identification of
concerned State.

Formulation of Central Sector
Schemes in consultation with or on
demand from States/ Irrigation
Deptt. Authority for expanding
flash
flood
early
warning/forecasting
and
monitoring network system.

Principal
1 year
Secretary/
Secretary
Ministry
of
Mines/Director
General
IMD,
CWC, GSI etc.

(iii)

When

1 year

How

projects

by

of
GSI,
Reviewing
existing
Hydrometeorological stations network
and identification of rivers / sites
and
major
reservoirs
for
expansion by CWC in consultation
with
State
Governments/
reservoirs authority.
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(iv)

Preparation of community and
village level Disaster Management
(DM) plan with specific reference
to the management of landslides
and avalanches.

Principal
1 year
Secretary/
Disaster
Management
Deptt.
of
concerned States

Preparation
of
disaster
management
plan
by
incorporating inputs either data
or sketch maps etc. from the
community of particular areas.
Incorporation of all collected
information into district DM plan
and simultaneously preparation
of State DM plan.
Reviewing of submitted DM plans
by group of experts.
Timely updation and up gradation
of DM plans.

(i)

5)
Medium Term Measures (1-3 years)
Management of Principal
1 year
landslides,
Secretary/
snow
Secretary Ministry
avalanches and of Mines/ Director
flash floods.
General
GSI/
SASE/ Irrigation
Department/ CWC,
PWD, BRO etc.

Formulation of action plan for study of hazard
prone sites, drainage pattern and suggesting
remedial measures for rural/ urban areas
susceptible to flash flooding.
Implementation of the findings of the study report
as above.

2 year
(ii)

Identification
of
suitable
locations
for
shelters,
helipads,
warehouses
and breaching
sections,
overflow
sections along
various rivers.

Principal
3 year
Secretary/
Secretary Ministry
of Mines/ Director
General
GSI/
SASE/ Secretary
Irrigation/
Department/
PWD, BRO, CWC
etc.

Identification of the breaching section and suitable
locations for emergency structures e.g., shelters,
helipads, warehouses etc.
Implementation of the identified schemes or
projects under DPR.
Emergency Action Plan for particular villages and
major catchment/watershed area to be made
compulsory.
Regulation of developmental activities in areas to
be affected and in hazard prone areas.
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(i)

6) Long Term Measures (more than 3 years)
Preparation of large Principal
5 year
scale hazard maps & Secretary/
Digital
Elevation Director
Model (DEM) of General
GSI,
landslides and snow SASE/
avalanche
prone NRSC/SAC/
areas
IIRS.

(ii)

Execution
of
immediate & short
term measures of
landslides
and
avalanches
management

(iii)

Hazard Zoning
Regulation

(iv)

Updating & digitization of available maps by
Survey of India, GSI, SASE.

Preparation of DEM for landslides and snow
avalanche prone areas.

Principal
4 year
Secretary/
/Director
General
GSI,
SASE/
Secretary
Irrigation
Department/
CWC/
PWD/
BRO etc.

Implementation of project wise site specific
major schemes after identified by DPR in
consultation with GSI and SASE.

& Principal
4 year
Secretary/
/Secretary
Irrigation
Department
and
local
authority

Demarcation of different areas at prominent
places involving local bodies, village panchayats,
NGOs and utilizing/ incorporating their detailed
survey maps prepared by them.

Formulation
of Principal
5 year
Insurance schemes
Secretary/
/Secretary
Irrigation
Department
and
local
authority

Preparing and publishing landslide and snow
avalanche risk maps and promotion of insurance
schemes by insurance companies.

Enactment and enforcement of laws.

Incentives/motivation to people for taking
landslide and avalanche insurance schemes by
linking interest on loans in flash flood prone
areas to insurance cover.
Introduction of crop and land insurance.

(v)

Review
of Principal
operational projects Secretary/
Secretary
Ministry

1 year

of

Identification of major & medium projects
keeping in view the severity of landslides,
avalanches and flash flood problem and available
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Mines/
Director
General
GSI,
SASE/
Irrigation/
Department/
CWC, BRO etc.

(i)

7)
Activities on regular basis
Scientific
Principal
studies/evaluation
Secretary/
of
completed /Secretary/
schemes
Irrigation
Department/
GSI

flood or flash flood forecast system.

Modify the operation rule curve/manual to
provide flood moderation and enforcement
thereof.
5 year

Regular
basis

Incorporating outcomes of evaluation reports
in new projects.
Involving independent agencies like IIMs,
WAPCOS for such studies/evaluation.
Encouraging/enforcing
documentation.

(ii)

Strengthening
&
maintenance
of
protection
and
control Structures

Principal
Secretary/
/Secretary
Irrigation/
Department

Regular
basis

proper

Strengthening and maintenance of hazard
prone areas.
Anti-erosion works e.g. drainage corrections
etc.
Earmarking adequate funds.

(iii)

(iv)

Protection
of Principal
natural drainage / Secretary/
low lying areas
/Secretary
Irrigation/
Department/C
WC

Regular
basis

Awareness
Principal
Regular
generation,
mock Secretary/
basis
drills and other Secretary
capacity
Ministry
of
development
Mines/Director
programs etc.
General
GSI,
SASE,
IMD,

Identification of areas for drainage
improvements, clearance of channels and
steps for the same.
(1 year)

Involvement
and
participation
of
representative villages, local community,
urban local bodies (ULB), government
officials etc. in each programs.
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CWC etc.

VIII.

Agency – Geological Survey of India (GSI), Defence Organisations (SASE, DTRL),
IIRS, Scientific organisation, universities etc.
1) Immediate Measures (1 year)
Sl.
What
Who
When
How
No.
(i)

Scientific studies Director
6-12
and generation of General GSI & months
report of disaster SASE
affected area.

Submission of disaster affected area study or report
to government departments and scientific
community through open source link.
Submission of expert advice to government agencies
working for reconstruction and development works
after the disaster.

(ii)

Scientific studies/ Director
1 year
monitoring
and General GSI &
evaluation
of SASE
ongoing
/completed
management
projects

Incorporating outcome of evaluation reports in new
projects/schemes.
Involving research institute, universities and various
other agencies like IIT’s, CBRI, CRRI, and WIHG etc.
for such studies.

Encouraging/enforcing
proper
documentation
inventory and catalogue generation of events.

(i)

(ii)

2) Medium Term Measures (1-3 years)
Generation/Creation
Director General 3 year
of landslides and Snow GSI & SASE
Avalanche
Hazard
zonation
and
management mapping
of India
Development
of
landslides and snow
avalanche monitoring
and early warning
stations.

Director General 3 year
GSI, SASE, IMD,
Defence
Organisations,
scientific
organisation,

Generation of landslides and snow avalanche
hazard zonation maps.

Creation of multi-hazard zonation maps of the
area.
Identification of sustainable techniques for
monitoring and early warning system.
Installation of system in the field and
involvement of local government, community
people etc. through training and awareness
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universities etc.
(iii)

(iv)

(i)

programs.

Generation of codes Director General 3 year
and
SOP’s
for GSI, SASE & IMD.
landslides
and
avalanches

Codes and SoP should be standard and uniform.

Development
of
experimental models
for different processes
of landslides and snow
avalanche.

Models should be based on data collected from
field and assume/simulate the probable damage
at different scenario.

Director General 3 year
GSI, IIRS, SASE &
IMD,
Defence
Organisations,
scientific
organisation,
universities etc.

3) Activities on regular basis
Updation and up Director
gradation of data, General
hazard zonation and SASE.
management
mapping

Time to time update and up gradation of the
codes and SoP.

Models should show results which will be
helpful for future developmental planning and
preparedness.

Regular
GSI, basis

Time to time updation and upgradation
with incorporation of information received
from local community, universities, other
agencies etc.

Director
Regular
General
GSI, basis
SASE,
IMD,
CWC etc.

Involvement
and
participation
of
representative villages, local community,
urban local bodies (ULB), government
officials etc. in each programs.

(ii)

Awareness
generation,
mock
drills, trainings and
other
capacity
development
programs etc.

(iii)

Monitoring
and Director
3year
maintenance
of General
GSI,
control
measures SASE & IMD.
and early warning
system

Time to time monitoring and maintenance
of installed structures in the field.
Replacement of damage
equipment and instruments.
Earmarking adequate funds.

IX.
5)

Agency – India Meteorological Department (IMD)
Immediate Measures (1 year)

structures,

68
Sl.
No.

What

(i)

Preparation of report by DG
IMD
for
establishing (Meteorology)
suitable
stations
of IMD
required density

6)
(i)

7)
(i)

(ii)

Who

When

How

1 year

To be carried out by IMD. Priority
should be for Flash Flood FF Stations.

Medium-Term Measures (1-3 years)
Working out a joint pilot project DG
with IMD for development of (Meteorology)
model for forecast of flood IMD
resulting due to cyclonic storm

Long – Term Medium (More than 3 years)
Improvement of DG (Meteorology) 5 years
rain gauging and IMD
transmission of
data
Development of DG (Meteorology) 5 years
models for QPF IMD
cloud burst, and
flash
flood
forecast where
intense rainfall is
expected.

2 year

Work to be carried out by IMD in
consultation with CWC.

Establishment of network of required density.

Development of capability for short-term
(preferably 48 hrs) Quantitative Precipitation
Forecasting (QPF) which is point specific and
in narrower range (preferably 5 mm) using
appropriate computer modelling technique in
general and for critical areas such as Sutlej
basin (HP), Uttarakhand, Arunachal Pradesh
and other Himalayan region which are prone
to flash floods in particular on priority.

X.
Agency NRSA/NRSC/ISRO/SAC/IIRS/GSI/SASE/DTRL
1) Immediate Measures (1 day -12 months)
Sl.
What
Who
When
How
No.
(i)

Provide immediate
damage satellite
image or other data
and analyse damage

Director, NRSA,
NRSC, ISRO,
SAC/GM, Aerial
Services &

1-5days

Immediate release of damage maps and
digital image to government authorities or
department which helps them in search &
rescue operation and to estimate the
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assessment to
government
authorities in case of
emergency.

Digital
Mapping, NRSC

damages during emergency situation.

(ii)

Preparation
of
damage assessment
maps with other field
data.

Director, NRSA, 5-12months
NRSC,
ISRO,
SAC/GM, Aerial
Services
&
Digital
Mapping,
NRSC/ Director
General
GSI,
SASE/DTRL

Damage assessment to be prepared with
the help of field data and before disaster
maps of particular region.

(iii)

Preparation of largescale close contour
maps and Digital
Elevation
Model
(DEM) of flood prone
areas.

Director,
1 years
NRSC/GM,
Aerial Services
&
Digital
Mapping,
NRSC/
IIRS,
Director
General
SOI,
GSI,
SASE/DTRL

Preparation of DEM of entire Himalayan
region for study of landslides, avalanches,
flash flood etc.
Superimposing
landslide,
avalanche,
earthquake, flash flood zonation maps to
analyse multi-hazard prone areas.

Obtaining clearance of MOD for flying
aircraft carrying ALTM equipment and
mapping through remote control aircraft.
Digitization and use of close contour large
scale maps by SOI, CWC / State
Government.

XI.
Sl. No.

Agency – Ganga Flood Control Commission (GFCC)
What
Who
When
How

(i)

Scientific studies/ Chairman,
evaluation
of GFCC
completed
flash
flood management
scheme

Regular

Incorporating outcome of evaluation reports in
new schemes.

Involving independent and other various
agencies like IIMs, WAPCOS, NGO’s, and
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Universities etc. for such studies/evaluation.
Encouraging/enforcing proper documentation.

Sl.
No.
(i)

(ii)

(i)

(ii)

VI.

Agency – Central Water Commission (CWC)

6)
What

Immediate Measures (1 year or less)
Who
When

Finalization
of
criteria
for
categorization of
flash flood prone
areas based on
frequency,
area
affected, depth and
duration

CWC/

How

6 month

Finalisation of criteria for categorization by
CWC based on frequency, area affected, depth
& duration.

6 month

Short listing the critical sites for increasing the
frequency of
data transmission and
dissemination of alert warning.

GFCC/
Brahmaputra
Board

Identification
of CWC
critical stations in
Sikkim, Nepal &
Bhutan under ongoing projects by
CWC
for
improving
flash
flood forecasting

7)
Medium Term Measures (1-3 years)
Setting
CWC
2 years
Strengthening of Data Centre of CWC with
up/strengthening
of
suitable infrastructures
National Data Centre
for
flood
related
information
Formulation of Central CWC
Sector Schemes by
CWC in consultation
with or on demand

1 year

Reviewing existing FF and Hydrological Hydro
meteorological stations and identification of
rivers/sites and major reservoirs for expansion in
consultation with State Governments/ reservoir
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from States/reservoir
authority
for
expanding
flood
forecasting network

authority.

Formulation of expansion scheme (1 year)

2 year

(i)

8)
Long Term Measures (More than 3 years)
Preparation of large- CWC/SOI/
5 years
scale close contour
maps
and
Digital NRSC/State
Elevation Model of Govts.
flood prone areas.

Updating & digitization of available
maps by SOI.

(ii)

Expanding
flood CWC
forecasting network.

5 years

Implementation of expansion scheme.

(iii)

Modernizing
flash CWC
flood
forecasting
network

5

Establishment of telemetry for data
collection,
satellite
based
data
communication.

Year

Development
&
Calibration
of
mathematical models for flood
forecasting at identified priority sites
(under implementation).
(iv)

Construction of storage
projects
in
northeastern region, Nepal,
Bhutan and Mahanadi
(investigation,
preparation of DPRs,
agreements between
stake holders and
construction
of
projects)

MEA/MOP/
5 year
MOWR/ CWC/
NHPC/
NEEPCO

Preparation of feasibility reports/DPRs
of identified projects by Task Force in
NER, Nepal, Bhutan & Ganga basin
(India) along with Tikarpara dam in
Mahandai (5 years).

Preparation of Feasibility Report/
DPRs of similar projects for other
regions.

5 years

Active dialogue with the States and
Nepal/ Bhutan (5 years).
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Implementation of schemes.
5 years

Funding of flash flood component by
Central Government.

20 year
(v)

Strengthening
of MOWR/
Central Organisations CWC/State
for
effective Govts.
coordination of design,
implementation,
monitoring
and
evaluation (DIME)

3 year

Strengthening
of
Flash
Flood
Management Organisation of CWC.
3 year

1 year

(i)

9)
Activities on regular basis
Scientific
State Govts./ Regular
studies/
CWC/
GFCC basis
evaluation of Brahmaputra
completed
Board
schemes

Implementation
of
Task
Force
recommendations on institutional
arrangement for Brahmaputra Basins.

Setting up of High Level Steering
Committee under the chairmanship of
Chairman, CWC with secretaries of
States as members of monitoring
Action Plan.

Incorporating outcome of evaluation reports in
new schemes.

Involving independent agencies like IIMs, WAPCOS
etc. for such studies / evaluation.

Encouraging/enforcing proper documentation.
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1.10 Mitigation Plan for Animal Disasters
Context:
India is blessed with a tremendous livestock wealth. The livestock sector occupies an important
role in the life of the Indian population and has emerged as one of the key components of
agricultural growth in India. However despite these inherent strengths and growth potential our
animal husbandry sector faces serious challenges including ever increasing incidents of both
natural and manmade disasters. One of the environmental threats which our planet faces today is
the global climate change. These changes are harmful to both human beings and animals as it
could potentially lead to scarcity of water and food resources and may also cause spread of
infectious diseases and heat‐related deaths. The repeated outbreaks of Bird Flu have impacted
our poultry industry adversely. Besides the animal health consequences this may have adverse
impact on food supply and also have negative economic consequences particularly in developing
countries. Therefore, the challenging task is to protect our livestock wealth and livelihood of
dependent farmers through proactive mitigation and capacity building measures with regional
and global cooperation.
1.
a.

b.
c.

d.
e.
f.
g.
h.
i.

j.

Short Term Plan (0-3 yrs.)
Development of ‘multi-hazard’ risk and vulnerability mapping of the districts.
Development of demographic maps of areas with dense/scarce population of
livestock.
Mitigation measures will be developed based on the risk assessment analysis.
Immediate relief in terms of emergency aid through Veterinary Assistance Teams
(VATs), temporary makeshift shelters and emergency provision for water and feed
packages.
Infrastructure for mobile veterinary health aid should be developed with central and
state animal husbandry departments...
Infrastructure for disposal of carcasses and containment of epidemics.
Organised rehabilitation packages for livestock livelihood.
Training of farmers on mitigation of disaster losses.
A customized training programme of veterinary professionals as well as
administrative officials in livestock emergency management.
Preparation, monitoring and approval of contingency plans. Implementation of
simulation exercises to test and modify animal health emergency plans and
preparedness are also necessary.
Formulation of uniform policy for compensation that has necessary legislative
backing.

74

2. Medium Term Plan (0-5 yrs.)
a. Surveillance mechanisms will be set up to detect exotic microorganisms to prevent outbreaks
and high priority animal diseases that may lead to national emergencies.
b. Building infrastructure for disease forecasting & Disease surveillance.
c. Infrastructure for disposal of dead animals: Burial/disposal methods of animal carcasses and
other products.
d. Enhancement of the capabilities of emergency field and laboratory veterinary services,
especially for specific high-priority livestock disease emergencies.
e. There is a need to train and equip Veterinary professionals to augment our response
capabilities and this should be integrated with all disaster management plans and operations.
The training and capacity building of veterinary professionals may be developed and
propagated on a regional basis. The expertise available with our Veterinary universities,
colleges, research institutions and training institutes should be duly harnessed to disseminate
these learning. Inclusions of Animal Disaster Management training modules with national
and state level administrative training institutes may go a long way in sensitizing and training
local administration to prevent prepare and mitigate adverse consequences of disasters. This
expertise may also be customized to local needs and propagated through participative
engagements at all levels.
f. Knowledge of Animal Disaster Management (ADM) as part of all hazard training
programmes should be included in all DM training curricula across central and state
training institutions.
g. A system of post disaster documentation should be developed.
Long Term Plan (0-8 yrs.)
Dovetailing of animal disaster mitigation measures with ongoing central and state animal
husbandry policy and programmes
Institutionalisation of multiagency mechanism for control of cross border movement of
animals and creation of quarantine infrastructure along international borders
Central/state governments will develop / establish an adequate number of R&D and
laboratories in a phased manner for dealing with animal pathogens

biosafety
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1.11 Mitigation Plan for Chemical (Industrial) Disasters
Context:
The Ministry of Environment, Forest & Climate Change is the nodal ministry for preparing the
Mitigation Plan for Industrial & Chemical Disasters. NDMA has come out with guidelines for
the same. The guidelines are called for a proactive, participatory, and well-structured and fail
safe approach at refining and strengthening the national mechanism in the field of prevention and
response to chemical (industrial) disasters, from the stages of planning to field operations.
NDMA is working on revamping of CIFs (Chief Inspectorate of Factories) to strengthen
chemical safety in India. Further, NDMA has also initiated vital steps on monitoring of
prevention of chemical disasters and has appointed a national core group of experts to assist in
the matter so that prevention and mitigation becomes the mainstay in corporate and industrial
environment.
Key Mitigation measures:
(i)

Finalize the detailed National Action Plan on Chemical (Industrial) Disaster
Management. Integrate the roles and responsibilities/networking/coordination of all
concerned ministries, regulatory authorities and industries and other key stakeholders,
keeping in view chemical disaster preparedness.

(ii)

Putting in place a national mechanism for covering all major disasters and reporting
mechanisms at the State, district and local level.

(iii)

Monitoring of the compliance of MSIHC Rules, 1989 and CA (EPPR) Rules, 1996.

(iv)

On site and off site emergency plans at Industry level, cluster level and district level
to be prepared and updated regularly. Plans to be tested during the mock drills.

(v)

Dovetailing regulations governing HAZCHEM safety with the Disaster Management
Act, 2005 (DM Act, 2005) – Integrated offsite and DM Plans.

(vi)

Establishing a risk management framework criterion for chemical assessment.

(vii)

To address the criticality of Industrial (chemical) installations and storages of
hazardous materials, regular testing of critical equipments, HAZOP (Hazard
operability), and HAZAN (Hazard Analysis) studies will be carried out for early
identification of hazards.

(viii)

Adhere the key safety norms in selection of safer process/ technology for hazardous
chemical unit with provision of inter-locking/ fail safe controls.
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(ix)

Renewed focus on model safety codes/ standards for prevention of accidents at
industry level by matching processes and technologies for safety installations
comparable with the best available in the world.

(x)

Mechanisms to be put in place for assuring Process Safety and regular maintenance
although industries are primarily responsible for implementation of SOPs pertaining
to all key activities/ operations (commissioning, maintenance, shutdown, process
operations etc) which are essential to establish safe work practices, including
extensive training of the concerned task force.

(xi)

Establishing an efficient information network for dissemination of alerts, warning and
response messages.

(xii)

Identifying/recognising training institutions. Establishing a register of relevant
national and international institutes and information exchange programmes.

(xiii)

Up gradation of specialized national, state level institutes in the field of chemical
disaster management, which can undertake training, capacity building, research,
consultancy and advocacy activities, in order to support the Government and the
entire chemical industry.

(xiv)

Developing highway DM plans for all the identified stretches, nodal points, and
Standard Operating Procedures (SOPs) integrated in the driver’s kit. The transporters,
especially drivers, RTOs and traffic police cops also to be educated/ provided training
to take the prompt steps.

(xv)

For safe transportation of hazardous chemicals (HAZCHEMs) the MAH Units and
other stakeholders have to follow the procedures prescribed under the NDMA
guidelines. The guidelines cover specific technical instructions for safe transportation
of HAZCHEMs via rail, road, air, marine and pipelines etc.

(xvi)

Land use planning considerations will be taken into account while routing the
hazardous substances through new pipelines, and also prior to new construction in the
vicinity of existing pipelines.

(xvii)

Further a Pipeline Management System (PMS) will be implemented for better
operational controls and monitoring purpose, including pipeline inspection,
functioning of equipments, periodic audits and planning for emergencies.

(xviii)

Establishing the adequate number of ERCs (Emergency Resource Centres) in
respective states on the basis of the requirements. To optimize resources, develop a
Comprehensive Disaster Management Resource Network. Under it, a database has to
be maintained, which will provide location wise inventory status of the available
manpower (including volunteers), equipment and other allied information.
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(xix)

The inventory of hazardous chemicals has to be maintained as per the applicable
Rules at all hazardous units and ports etc. The MSDS (Material Safety Data Sheets)
of these chemicals have to be available at appropriate places.The information about
chemicals with antidotes and preparedness can reduce the risk. Therefore, each State
and UT should prepare a data bank of all MAH installations, in first phase, for
hazardous chemicals as per the MSDS sheet of Schedule 9 of MS&IHC Rules.
Besides, the inventorisation will have to carry out to know the hazardous chemicals
in the following places:a. Indian Ports:- with the help of DGFASLI;
b. Industrial Estates: with the help of SPCBs, CPCB, CIFs and PESO;
c. Roads: with the help of RTO, PESO and PNGRB;
d. Petroleum and Gas Industries and storage: with the help of PNGRB and
OISD.
e. Indian Airports: with the help of DGCA
f. Indian Railways: with the help of Advisor Railways (Safety)

(xx)

A comprehensive risk mapping of MAH units, sector wise is very important. As the
behaviour of the released chemical depends on the chemical and physical property of
the chemical, climatic conditions and ground topography in respective domain. The
various vulnerable limits for heat, over pressure and toxic concentration, as defined in
standard (IS: 15656: 2006), should be used in various types of the incidence of fire
explosion and toxic release. These all limits should be superimposed on the map of
the industry layout/ industrial estate layout to project the impact zones. These impact
zones for emergency planning are of great concern for both on-site and off-site issues.

(xxi)

The Oil Industry Contingency Plan (OICP) need to be institutionalized, to maintain
uninterrupted supplies of petroleum products all over the country and specifically to
the priority sectors during crisis situations arising out of disturbances with oil sector,
due to external factors such as strikes, bandhs, law & order problems, natural
calamities, etc.

(xxii)

Institute a detailed framework for Docks and Ports safety; streamline the standard
operating procedures for chemical safety at the ports.

(xxiii)

Devise a Comprehensive mechanism for unorganized sector on occupational safety
and health aspects. The focus will be on the localized risks and behaviour based
safety.

(xxiv)

To ensure that SMEs (small and medium enterprises) dealing with hazardous
materials, generally located in periphery of urban cities, not to exceed the safety limit
of buffer stock, of hazardous chemicals.

(xxv)

To educate all concerned stakeholders (including Plant Employees, Field Workers,
NGOs, Community Representatives and District Administrative Officers) specific
training modules to be developed on chemical disaster management. The modules
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will be helpful for stakeholders to become more proactive in prevention of chemical
accidents, through devising a culture of safety, conducting regular audits of plant
safety measures, actuation of Onsite emergency planning, and institutionalization of
mutual aid arrangements.
(xxvi)

Establishing post-disaster documentation procedures, epidemiological surveys and
minimum criteria for relief and rehabilitation.

(xxvii)

Sensitising the community on chemical disasters. , and their expected cooperation and
role during emergencies. Especially the community residing around the chemical
(industrial) units to be well prepared by way of education. They should be aware of
basic Do’s and Don’ts.

(xxviii)

Developing a national medical emergency plan binding all Government, private and
public hospitals with unified, well established triage and other emergency procedures.
Poison Centres to be established. The hospitals have to store the Antidotes, and
should have adequate facilities to handle the emergencies, especially in MAH region.

(xxix)

Developing multi stakeholder partnership at the local level, encourage NGOs and
community representatives get involved with the local crisis groups.

(xxx)

The hazardous clusters to be addressed specifically, in case of organized as well as
unorganized chemical industrial belts (irrespective of size/ quantity, as sometimes the
units may not qualify for the MAH units, but the severity and risks exist).

(xxxi)

Monitoring of processes, designed to contain, control and minimise the quantity of
hazardous substances to the extent, so that it would enhance safety and prevention
practices. Plan and establish sensory network system, with fail safe communication links, at
the perimeter of chemical industry/ hub capable of early detection of leakages of hazardous
gases / substances and issue of alerts and warning to DEOC.

(xxxii)

Compliance with National Disaster Management Chemical Guidelines issued by
NDMA and enhanced level of preparedness to cope with the Offsite Emergency
Scenario.

(xxxiii)

For training of disaster managers induct the Science & Technology (S&T) based
Decision Support System (DSS) on proper GIS platform, to create various possible
accident scenarios in chemical plants in the district, and find gaps in" Resource &
Assets" required to provide the effective response to worst possible scenario and
bridge such gaps appropriately.

(xxxiv)

Test, revise and revise DRR plans through drills and exercises with active
participation of community and CBOs. Mainstream DRR in development plan of the
locality for their implementation and priority.

(xxxv)

Incorporation of IRS guidelines in DSS tool, along with concept of Unified
Command System.
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1.12 Mitigation Plan for Nuclear & Radiological Emergencies
Context:
The preparation of this document necessitated that all probable nuclear / radiological emergency
scenarios be considered to ensure that aspects related to each of them are addressed. Generally, a
nuclear or radiological emergency is described as a situation, which has potential to lead to, or a
situation, which has actually led to either operating personnel or any member of the public being
exposed to radiation in excess of the prescribed regulatory limits. While the end consequences
are the same, the term nuclear or radiological essentially applies to the source or cause, which
resulted in the release of radiation. Generally, if it is due to incidents at facilities like nuclear
power plants, research reactors, etc, it is termed a “nuclear emergency” and it occurs in the
context of usage of radioactive sources, it is termed as “radiological emergency”.
Indian Atomic Energy Programme: India is one of the several countries in the world, which
has a major programme for using nuclear energy for the generation of electricity and for the
application of radioisotopes in industry, medicine and agriculture for improving the quality of
life of its people. Due to the inculcation of a safety culture and effective regulation by the
national regulatory authority, the Atomic Energy Regulatory Board (AERB), the radiation dose
to occupational worker is normally kept well within the permissible limits and the risk of any
adverse impact of radiation in the public domain is extremely low. However, it is also necessary
to address extremely unlikely scenarios of instances arising out of the failure of safety systems
and / or violation of prescribed safety procedures, resulting in the operating personnel being
exposed to radiation doses significantly in excess of the stipulated limits. Such instances on
occasion could also have the remote possibility of resulting in an off-site emergency situation
leading to a release of radiation to the environment or in radiation exposure to the public in
excess of the regulatory limits. In the prevailing security scenario, fears of such events also get
surfaced due to malevolent acts of terrorist or antisocial elements.
Details of the composition of the Committee Task Force for drafting the national level mitigation
plan with respect to nuclear and radiological emergencies were made available to its Convener in
December 2008 and NDMA issued the “National Guidelines for the management of Nuclear and
Radiological Emergencies” in February 2009. The prevention and mitigation measures as per the
NDMA guidelines are broadly as follows:(i)
(ii)
(iii)
(iv)

Compliance with Regulatory requirements.
Nuclear emergency preparedness.
Capacity development.
Strengthening the framework of Nuclear Emergency Management through legal
and regulatory measures.
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Mitigation Plan incorporated in the design philosophy for major nuclear facilities like
Nuclear Power Plants
Adoption of stringent safety criteria
Well-established safety criteria are used during sitting, designing, construction, commissioning,
operations and decommissioning of nuclear power plants.
(i)
Sitting: A nuclear power plant / site is selected through a detailed study to
ensure the requirements laid down by the AERB in such a manner that its
operation has no adverse impact on the environment.
(ii)
Design and Construction: It is ensured that the technologies incorporated are
State-of-art and proven design and the man-machine interface are viewed in all
stages of designing.
(iii) Commissioning: The commissioning programme confirms that the installation,
as constructed, is consistent with the design and the safety requirements.
Operating procedures are validated to meet design aspects as part of the
commissioning programme.
(iv)
Operation: Plant is always operated within the safe boundaries as identified in
Tech Specs viz. inspection, testing by trained and authorized personnel in
accordance with the approved procedures.
(v)

(vi)

(vii)

ALARA Principle: During all the stages of the life of a nuclear plant, starting from design
to decommissioning, radiation exposure to both the occupational workers as well as
members of the public are kept As Low As Reasonably Achievable (ALARA)
Safety Culture: The management assigns the highest priority to safety standards and
ensures that safety policies are implemented with a clear division of responsibility and a
well-defined protocol of communication as a part of safety culture.

Decommissioning: The decommissioning aspect is to be taken into account in
such a manner that the radioactive waste generated during decommissioning are
handled with care. It must be ensured that (i) it does not add to excessive
exposure of the plants personnel and members of the public after
decommissioning is completed and (ii) even after a long period of time, it does
not get into the local environment or get mixed up with the water table.

Engineered Safety Features
Engineered safety features are provided in India’s nuclear power plants for mitigating the
consequences of an accident; such as:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

Emergency core cooling system (ECCS) for injecting high pressure coolant into
primary heat transport system in the event of loss coolant accident.
Vapour Suppression System to limit the peak pressure of containment during a
loss of coolant accident condition.
Liquid Poison Injection System for ensuring long term sub-criticality of reactors.
Reactor Building Coolers to bring down the primary containment pressure during
an accident condition.
Provision of complete double containment for each reactor.
Secondary Containment Recirculation System to reduce activity release, using
multi-pass filtering by recirculation.
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However, such systems are evolutionary in nature and future nuclear power plants are likely to
induct the upgraded version of these systems or entirely new ones.

Accident Prevention
The inherent safety philosophy in design features, adoption of best available manufacturing /
fabrication procedures, best operating practices and stringent regulatory measures are practiced
to ensure prevention of accidents in nuclear power plants. The design philosophy of defence-indepth, where several levels of protection and multiple barriers are provided to prevent the release
of radioactive materials, and to ensure that series of failures or combinations of failures that
might lead to radiological consequences are of very low probability. Defence-in-depth is
structured in five levels. Should one level fail, the subsequent level comes into play
automatically to retain the safety status. To ensure a very high level of reactor safety the present
generations of nuclear reactors in India are designed, as followed worldwide, based on technical
features that ensure the following:
(i)
(ii)
(iii)

(iv)

(v)

Reliability: To achieve a high level of reliability of safety-related systems by
implementing the principles of diversity, redundancy and independence.
Adoption of Fail-Safe Design: to ensure that the plant comes to a safe shutdown State
in the event of any failure of safety related components.
Resistance to Natural Disasters:
Structures, systems and components necessary
to assure capability for shutdown, decay heat removal and confinement of radioactive
material are designed to remain functional throughout the plant’s life, even in the event
of natural disasters like earthquakes, cyclones, floods, etc.
Seismic Qualification: The plant is designed for Operating Basis Earthquake (OBE),
which is the maximum ground motion that can be reasonably expected to be
experienced at the site area once, with an estimated return period of about 100. The
design also considers another higher level of earthquake called Safe Shutdown
Earthquake (SSE), which is the maximum level of ground motion expected to occur once
in 10,000 years

Safety Analysis: Safety analysis is carried out for postulated initiating events as
per the standard design codes and guides of the AERB to demonstrate the safety
of the plant and the environment under the design basis accident.

Mitigation Plan for criticality accidents in nuclear fuel cycle facilities
Prevention
‘Criticality’ control is a risk management issue unique to nuclear fuel cycle facilities and other
activities involving high grade fissile materials. It calls for a detailed safety analysis of the
system and incorporation of various technical and administrative measures to prevent ‘criticality’
situation under all possible scenarios. To prevent ‘criticality’ accidents in fuel cycle facilities,
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licensees must ensure that accidental ‘criticality’ is prevented through proper design, quality
assurance programme and safety analysis considering parameters which affect ‘criticality’, viz.,
mass, density, geometry, interaction, moderator, poison, reflector, etc.
Preparedness
In case of a ‘criticality’ accident at a nuclear fuel cycle facility, the rate of release of radiation is
very high and takes place in a time period as short as a millisecond which may continue to last
over a much longer period, if not controlled immediately. The very high radiation field produced
during ‘criticality accident’ makes a normal radiation detection system (e.g., gamma or neutron
area monitors) ineffective. Therefore ‘criticality monitors’ are to be installed at appropriate
locations in the concerned nuclear facilities to sense the release of bursts of neutrons and gamma
rays from the ‘criticality’ reactions
As with radiological safety, assessment through the technique of hazard analysis is one method
of identifying potential ‘criticality’ hazards. For ‘criticality’ control, however, it is assessor
training which provides the most important input to fault identification due to the fact that the
assessor needs to be aware of all the factors, which have the potential to result in an inadvertent
‘criticality’.

Mitigation Plan for Facilities using radioactive sources
The registrant has the primary responsibility for the safe use and control of radioactive
materials/radioisotopes. Every industry using radioactive materials/radioisotopes will have an
inventory control procedure for all radioactive sources and access control to prevent the exposure
to such radiation sources/nuclear materials. Radiological accidents could take place at locations
where radiation or radioactive sources are used, e.g., in industry, medicine, agriculture and
research. Accidents could also take place during the transportation of radioactive materials.

The regulatory guidelines require that all the applications of radioactive materials/radioisotopes
conform to the specified safety standards. These, in turn, are covered by the design, fabrication,
testing and operation of various equipment as well as standard operating procedures to ensure
safety. This also involves strict administrative control and security of the radioactive sources.

Mitigation Plan for radiological emergencies in the public domain due to incidents /
accidents involving transportation of radioactive materials
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Potential emergency scenarios
Following are some of the potential emergency scenarios involving transport of radioactive
consignments.






fall of a heavy package into a river
head-on collisions between a vehicle and one carrying a radioactive consignment.
pilferage at the cargo office
mishandling of package, packages run over by fork lifts
consignment getting involved in a fire accident

The standards of safety practiced for the transport of radioactive materials in India are such that
radioactive consignments duly prepared as per the regulatory requirements can be handed over to
the carrier. These packages after moving through the various streams of transport emerge at the
intended destination in a safe condition.

Mitigation through Prevention
Radioactive materials are transported in accordance with the Safety Code issued by AERB on the
subject. This Safety Code conforms to the Regulations for the Transport of Radioactive Material
of the International Atomic Energy Agency (IAEA).
For the transportation of radioactive materials, there are AERB guidelines, which specify the
design of the container, as well as the manner in which they should be handled and transported.
The containers used for the transportation of high level radioactive materials like nuclear spent
fuel, are designed to withstand severe shock, fire, drop from a height, etc. These containers are
certified by actual tests carried out with scaled-down model. Additionally, restrictions are
imposed on the speed of transport vehicle along with physical protection by security forces to
take care of any threat from misguided elements.

Mitigation through Preparedness
The consignor and consignee must strictly adhere to the requirements / guidelines for the security
of sources during handling and transportation as given in AERB guides.
All radiation facilities using radioactive materials are required to prepare emergency response
plans for the envisaged scenarios resulting in contamination, external exposure and loss of
source.
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Any unusual event relating to the loss of source or excessive exposure to a person or
contamination will be informed to AERB and CMG, and the nearest ERC. The user industry /
facility, along with experts / professionals from DAE units / AERB, will promptly provide expert
services in radiation protection to assist the local officials and first responders in mitigating an
emergency from a radioactive source or for searching and sealing of the lost source.
Mitigation Plan for Emergencies arising out of malevolent use of radioactive materials RDDs or “Dirty Bombs”
Effects of a RDD
A dirty bomb is a dispersal device that uses a conventional explosive material to attempt to
spread a source of radioactive material in the environment. It is extremely unlikely that a
radiological terrorist dispersal event (i.e., exclusive of detonation of a nuclear weapon) can
disperse sufficient radioactive material for the resulting air and ground contamination to pose an
immediate health hazard to people near the event or to first responders. In such instances,
Lifesaving actions and actions to secure the area of a radiological terrorist event from further
terrorist activities will be given precedence over radiological considerations following a
radiological terrorist event.

Mitigation though Prevention
The best available physical protection systems using State-of-the art surveillance and monitoring
systems are provided at all nuclear / radiological facilities. Similarly, by implementing
appropriate safety and security measures, strict accounting procedures and quick detection
/identification devices, the State/ National authorities strengthen the prevention of (i) illicit
trafficking of radioactive sources and Special Nuclear Materials (SNMs) and (ii) their falling into
the hands of unlawful elements and /or terrorists. These measures will also prevent a radioactive
source from being lost, stolen or abandoned.
The first step to counter RDD is to ensure security for all radioactive sources in the country. In
this regard, regulatory requirements regarding the security and safety of radioactive sources
should be enforced across the country. This will be backed by measures to prevent the smuggling
or illicit trafficking of radioactive materials, especially fissile materials. The controlling of such
activities calls for setting up a comprehensive national/international security system, auditing and
detecting and monitoring methodology for such materials protection. Control and accounting
should have coverage of vigilance and intelligence.
Highly sensitive detectors/dirty bomb detectors capable of detecting the smuggling of radioactive
sources or explosives are to be installed by MHA at all entry and exit gates of the various
possible routes (airports, sea ports, border crossing areas, etc.) to prevent radiological terrorism.
On detection of radioactive materials, these detector systems will generate an alarm on real time
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basis. All nuclear facilities will also have monitoring systems installed at the entry and exit gates
of radioactive materials. Police patrolling vehicles provided with portable radiation monitors are
required to detect the presence of unauthorized sources in the public domain.

Mitigation though Preparedness
In a RDD, the radioactive material is either placed inside or mixed with a highly explosive
device which, on detonation, vaporizes and spreads the radioactive material, leading
contamination of the surrounding area. The spreading of this airborne radioactivity and its
radiological impact depends on the size, nature and quantity of radioactive material used and the
dispersal of the released material. To cope with such an emergency, the tasks to be undertaken by
State Disaster Management Authorities (SDMA), State Executive Committee (SEC) and District
Disaster Management Authorities (DDMA), in consultation DAE, DRDO and AERB and with
assistance from MHA, involve, inter alia, preparedness in the following main areas, viz., The
affected persons and area will have to be monitored for contamination levels. The first
responders have to be suitably equipped to measure the radiation levels and have the necessary
kit to protect them. There will also be a need to monitor a large number of persons after an RDD
explosion and handle large amounts of radioactive wastes arising out of change of clothing,
showering or washing.
i)
ii)

A list of the agencies to be contacted by the public in case of a suspected presence of
radioactivity is to be made available.
Expertise has to be developed for remotely defusing unexploded RDDs and other
methods of reducing exposure if the experts need to be planned and worked out.

Other Mitigation measures to prevent radiation emergencies in public domain
Strengthening radiation monitoring and detection systems in the Public domain
It is desirable to have a mechanism to continuously monitor background radiation levels in the
public domain. State Disaster Management Authority (SDMAs) with assistance from MHA and
in consultation with DAE will help in detecting and locating orphan sources. Such a mechanism
will be implemented in all major cities that are hubs of important business activities or other
important installations which could be potential targets for such threats.
In this context, it may be noted that BARC and DRDO have developed a vehicle monitoring
system that can check any inadvertent movement of any radioactive source or material in a
moving vehicle.

86

Strengthening Border Controls
In order to detect unauthorized/illicit trafficking, sensitive portal radiation monitors and other
radiation detection devices needs to be installed under the control of Ministry of Home Affair in
consultation with the DAE and AERB at border entry points, sea ports and airports. As a second
level of defence, such monitoring facilities will also be installed at all the big metal scrap dealers
to rule out the possible presence of radioactive material.

Mitigation Plan through Early Response to minor events
In the event of an unexpected failure of a nuclear / radiological system leading to emergency a
condition, a series of protective measures is in place to ensure preparedness to minimize the
impact of this. The handling of nuclear emergencies requires coordination among different
service groups of the nuclear facility. In the event of potential radiological consequences in the
public domain, pre-designated authorities at the three levels i.e. District, State and Centre, will
play a vital role.
For any unlikely event of release of radioactivity in the public domain or loss of a radioactive
source, the emergency response system of DAE can be activated any time through its 24x7
emergency communication system. To ensure their effectiveness, the emergency preparedness
plans are rehearsed periodically.

Mitigation Plan through robust response mechanism for off-site emergencies at Nuclear
Power Plants
Objective of response
The response to nuclear / radiological emergencies has certain objectives and principles, such as
mitigation of accidents at source; prevention of deterministic health effects in individuals;
providing first aid and treatment of injuries; reducing the probability of stochastic effects in the
population; reduction of psychological impact on the population; and protection of the
environment and property, within the constraints of available resources.

Actions that need to be taken
Several actions are required to effectively handle any emergency without causing panic in the
public and to implement the required counter measures. Most of these actions can be planned in
advance as indicated below.
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 Notification: Any emergency situation shall be promptly notified to key personnel as per
the notification plan. The message conveyed in the notification shall be clear and concise.
Notification regarding the conduct of an emergency exercise and actions to be taken shall be
conveyed clearly. Hence these are laid down in the required document.
 Counter Measures: Corrective Actions are required to be taken to rectify the abnormal
situations and to bring the plant under control. These are imperative for the return to
normalcy.
o The types of Counter Measures are decided by the prevailing situation at that point of
time. These are important actions to mitigate the consequences of a radiological event
and to protect plant personnel, off-site personnel from radiation. These include
sheltering, administration of prophylaxis, banning of contaminated food and water
and finally evacuation. It is essential to ensure that the response measure would
reduce the overall detriment to public to a level significantly lower than what they
would be subject to in the absence of such measures.
o Implementation of these measures should be based on the intervention levels as
approved by the regulatory authority for initiating the protective measures to limit
radiation exposures.
 Administration of Prophylaxis: Intake of specific stable compounds which have a
reducing or blocking effect on the uptake of certain radionuclides. The thyroid gland is the
most vulnerable organ in the body that is likely to be damaged by radiation. If exposure to
radio iodine is anticipated, like in the case of radioactive releases following a major reactor
accident, administration of appropriate dosage of Potassium Iodide (KI) Potassium Iodate
(KIO3) will prevent the uptake of radioactive Iodine. For high-risk individuals, this will
protect the thyroid gland from the effects of radiation. For inhalation route of exposure;
decision should be taken to administer stable iodine as soon as possible depending on the
assessed potential and estimated quantity of radioiodine release.
o Administration of stable iodine prior to intake through ingestion route is as effective
as for inhalation route.
 Sheltering: Sheltering means “staying indoors” and refrain from going out until further
advice in the event of an emergency. Sheltering normally spans period of 12 to 24 hours.
o Certain radiation emergency scenarios envisage a sheltering requirement for a large
number of people. Normally, community centres, schools, colleges, religious places,
marriage halls, etc., are chosen for this purpose. These places need to be identified by
SDMAs / DDMAs prior to the emergency period, with assistance from DAE /
DRDO.
 Evacuation: Evacuation is a very effective countermeasure but needs careful
consideration before a decision for implementation is taken. The benefits and risks of this
countermeasure have to be carefully assessed in terms of dose averted and the effects of
disruption in social life. Evacuation however is an urgent temporary measure of moving out
persons outside the affected area. If radiation levels in the affected zone continue to exist
beyond acceptable levels, then long term relocation of the evacuees should be resorted to.
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 Contamination Control Measures: Contamination control measures are meant to check
the spread of radioactive contamination. These actions include segregation of highly
contaminated persons and decontaminating them, decontamination of vehicles, regulating the
traffic, access control to prevent unauthorized entry and to keep traffic routes open solely
from the emergency response point of view, confiscation of contaminated food items like
meat, fish, poultry products, milk, vegetables, fruits. Impounding of food, banning the
consumption of contaminated water/milk, banning fishing in contaminated river/sea water,
identification of contaminated soil, its excavation and disposal, decontamination of
contaminated dwellings or their disposal, and destroying the contaminated crops and grass
should be implemented based on approved procedures.
o In emergencies involving actual or possible personal contamination, local
hospitals may be confronted with individuals seeking treatment. The hospitals would
need to implement procedures that are appropriate for all possible types of
contamination. Arrangements shall be made at the national level to treat people who
have been exposed or contaminated. These arrangements should include national
capability to provide initial treatment of contaminated and/or severely overexposed
patients; arrangements to provide advice and expertise to local hospitals; guidelines
for local medical facilities on the response to possible emergencies. This would
involve all possible emergencies and all types of contamination.
 Long Term Actions: The following actions are intended to avert dose over a long periods
(months/years) or to anticipate and detect medical conditions that may only appear later. A
limited delay in their implementation, while measurements are taken and the situation is
assessed, would therefore appear to be justified.
Relocation
-

Longer term agricultural countermeasures and remedial actions;

-

Longer term countermeasures relating to international trade;

-

Medical follow-ups;

-

Decontamination of areas and their return to normal use.

Arrangements shall be made for responding to public concern in an actual or potential nuclear or
radiological emergency, for monitoring, for responding to any related health effects and for
preventing inappropriate actions on the part of workers and the public.
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1.13 Mitigation Plan for Public Health in Emergency
Context:
Disasters like earthquake, tsunami, cyclone and floods affect large population and create
enabling environment for water borne, vector borne, air borne and direct contact diseases. The
population in affected areas needs to be put under surveillance for early detection of disease
outbreaks and timely institution of public health measures for prevention and control.
All these disasters have the potential to lead to mass causalities requiring quick response from
health facilities. Of particular importance is the resilience of the health facilities in the affected
areas to withstand and remain functional during and after the disaster. Ensuring safe health
facilities include structural mitigation measures, such as seismic resistant building codes for new
facilities, and retrofitting for existing facilities situated in vulnerable areas. Such facilities also
need to have non-structural mitigation measures in place to ensure functionality and patient
safety. Similarly, to mitigate vulnerabilities to tsunami, cyclone, flood, landslides etc, the health
facilities in such hazard prone areas need to follow mitigation measures (both engineering and
land use) to ensure their safety.
The Hyogo Framework identifies four priorities for action towards strengthening community and
country resilience to disasters. World Health Organization has set forth the application of these
four priorities for health and sectors other than health. These priority actions are:
1.

Disaster risk management for health as a national and local priority

2.

Health risk assessment and early warning

3.

Reduction of underlying risk factors to health and health systems

4.

Education and information to build a culture of health, safety and resilience at all
levels

These priority actions for health sector and beyond are elaborated in foregoing paragraphs:
Disaster Risk Management for Health as a National and Local Priority


Legal Framework

As per the provisions under The Disaster Management Act 2005 and the Disaster Management
Policy (2009), MOHFW would ensure integration of measures for the prevention and mitigation
of disasters into their developmental plans and projects and make appropriate allocation of funds.
Wherever required, MOHFW would also provide guidance to States for disaster risk
management.
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The Epidemic Act, 1897 provides for the State to act in a manner to facilitate control of the
epidemic. This Act does not provide any power to the centre to intervene in biological
emergencies. A “Public Health (Prevention Control Management of Epidemics, Bioterrorism and
Disasters) Bill” on specific issues relating to prevention and mitigation is being considered that
will provide powers to authorities at all levels to prevent and mitigate epidemic.
International Health Regulations [IHR] (2005) adopted by the World Health Assembly on 23
May 2005 came into force on 15June 2007. The purpose and scope of IHR (2005) is to prevent,
protect against, control and provide a public health response to the international spread of disease
and to avoid unnecessary interference with international traffic and trade. For implementing IHR
(2005), core capacity would be developed for surveillance and response at all levels including
ports/ airports and border crossings.


Institutional Framework
(a)
Ministry of Health and Family Welfare
Ministry of Health and Family Welfare (MOHFW) shall be the nodal Ministry for
biological disasters. In MOHFW, public health administration has been strengthened with
a post of Special DGHS. Many national health programmes are being run by the DGHS,
MOHFW, either as a central sector scheme or in partnership with the state government
for prevention and control of diseases of public health importance (in terms of high
mortality and morbidity). Many of these programmes were successful in achieving their
objective to prevent/ eradicate/ eliminate or mitigate / control the impact of major
biological disasters: smallpox, malaria, tuberculosis, cholera, and HIV/ AIDS are prime
examples. These programmes often dwell on renewed strategies for emerging threats such
as drug-resistant TB, HIV-TB co-infection, drug resistant malaria, dengue, chikungunya,
pandemic influenza etc. In fact, the rich experience gained in managing national
programmes will remain the backbone of managing future public health threats.

The National Rural Health Mission (NRHM), initiated in 2005 strives to strengthen
health delivery at the grass-root level. Innovative interventions like Accredited Social
Health Activist (ASHA) workers in every village, Village Health and Sanitation
Committee, etc gave a new dimension to the community-health system interface. The
Primary Health Centres (PHCs), the Community Health Centres (CHCs), and the district
hospitals are being strengthened for ensuring minimum public health standards for health
care delivery. Once strengthened, the primary health care system will be in a position to
assess vulnerabilities, detect early warning signs, feed information into the national
surveillance system and help the district health officials in case management.
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(b)

Emergency Medical Relief Division of Directorate General of Health Services

The Emergency Medical Relief [EMR] Division of Directorate General of Health
Services would be the nodal division in DGHS for preventing and mitigating public
health emergencies of National and International concern. The EMR Division would
prepare plans and projects that would address preventive and mitigation concern areas in
health sector yet to be addressed by ongoing programmes.

(c)

The National Centre for Disease Control (NCDC) and ICMR networks

The National Centre for Disease Control (NCDC) through its flagship programme,
Integrated Disease Surveillance Programme (IDSP) is conducting nation-wide
surveillance and deciphering early warning signs for epidemic prone diseases. NCDC
would be geared up to address the impact of environment changes, epidemiological
transition, communicable and non-communicable diseases. NCDC, in due course of time
would establish centres in almost all states to facilitate prevention and mitigation of
public health emergencies. Both NCDC and Indian Council of Medical Research (ICMR)
would expand their laboratory networks for diagnosis for emerging diseases, new
pathogens, genetically engineered pathogens, microbial diagnostics and for providing
candidate vaccine strains.

(d)
Sectoral Co-ordination
NDMA and National Executive Committee (constituted under DM Act) would be the
agency coordinating efforts of different Ministries for disaster prevention and mitigation.
MOHFW would co-ordinate, through NDMA or directly, with Ministries/ Departments of
Animal Husbandry, Dairying and Fisheries, Bio-technology, Environment, Forest &
Climate Change, Drinking Water & Sanitation , Urban Development, Information and
Broadcasting, Civil Aviation, External Affairs, Railways and Defence for action on
disasters affecting health sector.

(e)
Co-ordination with International Agencies
MOHFW would co-ordinate with International organisations like the World Health
Organization (WHO), Food and Agricultural Organization (FAO), Office International
des Épizooties (OIE), IRCS as well as some National agencies with global reach, e.g.,
Center for Disease Control and Prevention (CDC), USA, European Centre for Disease
Control (ECDC) for prevention and mitigation of biological risks.
India is a signatory to International Health Regulations [IHR] (2005). NCDC, Delhi is
the nodal agency for IHR. NCDC through the WHO Global Surveillance Networks would
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track diseases of national and international concern. Similarly, it would provide
information to WHO on disease outbreaks within India which could be a national or
potential international concern.
Health Risk Assessment and Early Warning
II.
All Hazard Approach
National Disaster Management Authority prescribes an all hazard approach. Different
hazards can produce similar consequences on health outcomes. For example water, food
and vector borne diseases can result after floods, cyclones, earthquakes and tsunamis.
Apart from efficient planning to common consequences, hazard assessment also dwells
on specific issues and solutions. Hence this approach would be followed for public health
emergencies and public health in emergencies.
III.
Hazard Assessment
Hazard Assessment process collects information on the hazard (Hazard Analysis), the
vulnerability of the exposed population to such hazards (Vulnerability Analysis) and the
resources available to cope with the impact of such hazards (Capacity Analysis).
Evidence based decision-making for risk management is based on such information.
Hazard assessment information is available for major disasters that affect the country.
This includes earthquakes, floods, cyclones and tsunamis. For technological hazards
(radiological and chemical), sufficient information is available with the Department of
Atomic Energy and Ministry of Environment. The health mitigation component needs to
be addressed for such technological hazards. All States vulnerable to such disasters would
undertake hazard assessment for ‘public health in emergencies’ that is consequential to
such hazards.
For public health emergencies (epidemic prone diseases, emerging and re-emerging
diseases, and zoonotic diseases with potential to cause human diseases), Hazard
Assessment needs to be done at National, State and District level. At the National level,
NCDC would analyse available surveillance data, do GIS mapping, develop mathematical
models or use other statistical analytical tools to determine public health burden, decide
on thresholds and provide information to states on further interventions to reduce
vulnerability and to increase coping ability and in turn mitigate public health
emergencies. The system would also be in a position to pick up early warning signs to
prevent / control/ contain the public health emergency.
The primary responsibility for Hazard Assessment for public health emergencies would
rest with the Health Department of concerned State Governments. MOHFW would
provide the necessary technical guidance, training etc.
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Prevention and Reduction of underlying risk factors
II.

Health Sector Actions
(a) Epidemiological intelligence
Epidemiological Intelligence gathered by IDSP would be the corner stone in
preventing and mitigation of public health emergencies. Under IHR, NCDC
would work with Global Outbreak Alert and Response Network of WHO and with
generic or disease specific networks (FluNet, Dengue Net, etc.) to gather such
information on regional and global basis. It would also network with agencies for
environmental surveillance (specifically for air & water, food safety, chemical and
radiological hazards) and animal health surveillance. All the States/ UTs would
identify and strengthen its public health institutions that would collect
epidemiological intelligence. Necessary training would be provided by NCDC. A
National Epidemiological intelligence network would be established in due course
of time. In the context of bio-defence a coordinated action plan of the intelligence
agencies, MOHFW and MOD would be put in place to gather intelligence and
develop appropriate defence and deterrence strategies.

(b) Bio-safety and Bio-security
There is evidence of global spread of disease taking place from agents released
accidently from laboratories. In addition to their existing network, a country wide
network of 160 laboratories is planned under ICMR for managing epidemics and
natural calamities. IDSP has strengthened 44 district level laboratories and have
plans to further expand the laboratory network under them. Also there are
laboratories in medical colleges, secondary/ tertiary care institutions, research
institutions, standalone commercial laboratories, accredited and non-accredited,
where biological materials are dealt with. Infringement with laid down protocols
would result in bio safety issues for those handling biological materials. Similarly,
intentional or accidental breach may take place that could lead to biological
disasters. A National Level Committee shall be constituted that would lay down
national protocols to address bio-safety and bio-security issues and provide
appropriate guidance to the States.

(c) Structural and Non-structural mitigation for health facilities
There had been instances of hospital collapse/ damage due to structural failure
during Gujarat Earthquake (1991), Tsunami (2004), J&K Earthquake (2001),
Bihar Floods (2008), Leh Flash floods (2010) and Sikkim Earthquake (2011).
New hospitals / health centres in vulnerable areas are to be built conforming to the
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building bylaws and codes, essentially to ensure that the health facility remain
functional to deliver services immediately, in post disaster settings. Structures of
existing health facilities need to be assessed for undertaking structural corrections
like retrofitting (for earthquake mitigation). Non Structural mitigation measures
are to be applied to avoid harm to hospital staff and admitted patients from
unsecured heavy hospital equipments, false ceiling, air-conditioning conduits, etc.
For adherence to building standards, MOHFW would provide guidelines to the
states. NDMA is preparing seismic retrofit policy and guidelines. This would be
the basis for undertaking seismic retrofitting of hospitals in India.

(d) Hospital Safety
The hospitals are not planned for ensuring safety to the patients and its staff. The
recent fire incident in Kolkata hospital killed about 84 patients, mostly patients in
intensive care. Often fire safety norms are not followed, fire enhancing materials
are used in construction, emergency exits are found blocked, signage non-existent
and risk assessment not done for hazardous materials and medical gases. NDMA
is preparing national guidelines for hospital safety. This would pave for making
safety provisions mandatory in the design, construction and functioning of the
hospitals, that would be followed in Central and State Government Hospitals. Till
the guidance is available, all hospitals under Central Government and State
Government would ensure that the fire safety requirements are complied with and
mock drills are carried out to practice hospital evacuation plan.

(e) Infection Control including Bio Medical Waste Management
Hospital acquired infections especially among the hospital staff reflects poorly on
the hospital infection control practices. Though hospitals have infection control
committees, infection control are not practiced.
Of serious concern is the non-implementation of hospital waste management in
hospitals and other health facilities. Recycled waste has been found to be major
cause of hepatitis B and C outbreaks in India. States shall implement necessary
techno legal provisions to control this unlawful activity.
(f) Pharmaceutical Interventions
(i) Vaccination
Risk of diseases like Polio, Tetanus, Pertussis, Measles, Diphtheria and
Hepatitis B are high when levels of baseline immunization coverage are low.
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MOHFW has a programme for vaccinating against vaccine preventable
diseases that cover all these diseases. Japanese Encephalitis, endemic in Uttar
Pradesh and Bihar is also reported from other states, has epidemic potential to
involve large population. MOHFW has initiated vaccination against JE among
affected/ at risk populations. Vaccination of prioritized ‘at risk’ population
was followed during the recent Pandemic. High vaccine coverage reduces the
incidence of vaccine preventable diseases. Hence, all the States would thrive
to increase the vaccine coverage for preventing such outbreaks. MOHFW
under the NRHM would continue to provide the vaccine, support logistics and
monitor the coverage and assist the states in attaining high vaccine coverage.
India has the capacity to research and develop candidate vaccine strains
against agents amenable to vaccine production. Capacity also exists for
activating vaccine manufacturing platforms for large scale production of
vaccines.

(ii) Drugs
The Indian pharmaceutical sector is a leading global player. India has the
capacity even to manufacture latest immuno-modulators and anti-cancer
drugs. With a strong pharmaceutical manufacturing base, mobilization of
millions of doses of drugs that can be used for prophylaxis is possible in the
Indian context at short notice. Ciprofloxacin / Penicillin for Anthrax,
Rifampicin for Meningitis and Doxycycline for Plague are prime examples of
such drugs. MOHFW would facilitate manufacture of any drug for large scale
consumption for prevention/ mitigation of public health emergencies as
witnessed for manufacturing anti-viral drug Oseltamivir for mitigation of the
recent Influenza Pandemic.

(iii) Non Pharmaceutical Interventions (NPI)
Non pharmaceutical interventions, work at individual level (hand washing,
personal hygiene, respiratory etiquettes) and at societal level (social distancing
measures, entry and / or exit screening at ports/ airports/ border crossing).
Though there is limited evidence base on the success of standalone non
pharmaceutical interventions, anecdotal evidence suggests that they are useful.
Further, there could be diseases like SARS or that caused by Middle East
Respiratory Syndrome Corona Virus, Ebola, Nipha, Hunta viruses etc where
no drug for cure is available. A culture of such simple public health measures
needs to be imbibed by the society for prevention and control of public health
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emergencies. MOHFW would provide necessary guidance to the State on
implementation of such Non Pharmaceutical Interventions (NPI).

(iv) Research
There are limited research data available for evidence based decision making
in areas related to disaster mitigation, preparedness and response. Department
of Health Research (DHR) and ICMR institutions under DHR would
undertake operational research for cost effective interventions for preventing
disease, promoting health and mitigating the impact of public health
emergencies.

Prevention and Reduction of underlying risk factors : Actions Beyond Health Sector
There are some key priority actions in sectors other than health that would help mitigate
the impact of public health emergencies on the community. These key sectors and actions
are listed below.
(a)

Zoonotic Diseases

More than 60% of the new pathogens that have affected people over the past few
decades have originated from animals or animal products. 70% of these, zoonotic
infections (transmitted from vertebrate animals), originate from wildlife, due to
increasing interface of humans with animals in wild habitats and vice versa.
Newly emerging viruses like Nipah virus, MERS Corona Virus and Cremean
Congo Hemorrhagic Fever (CCHF) are examples. MOHFW worked closely with
Department of Animal Husbandry to contain and prevent Avian Influenza
becoming endemic in India. It would continue to work closely with Department of
Animal Husbandry enhancing the “one health concept” in mitigating the risks due
to zoonotic diseases.

(b)

Nutrition

Acknowledging below average nutritional status among the underprivileged,
especially children, Government of India has considered providing food security
and programmes like Integrated Child Development Scheme ICDS) targeting
children. A poor nutrition status is a major risk factor for communicable diseases
which in turn affects the nutritional status, setting in a vicious cycle. Improving
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nutritional status of the population is also an objective under NRHM. MOHFW
will work closely with the Ministry of Women and Child Development to improve
the nutritional status of the population.

(c)

Water and Sanitation

Provision of safe drinking water is the most important public health preventive
measure. Lack of access to safe water and inadequate sanitation facilitates
transmission of water-borne and food-borne pathogens. Diarrhoeal diseases such
as Cholera, Typhoid fever, Dysentery (shigellosis) can cause epidemics with high
morbidity and mortality. Integrated Disease Surveillance Project (IDSP) would
share regular data on water borne and food borne diseases with Ministry of Urban
Development (water supply in urban areas), Department of Drinking Water
Supply and the M/o Panchayati Raj (rural water supply).

In vulnerable areas, the water supply systems should be built to standards that
should ensure their functionality in post disaster settings. Ministry of Drinking
Water and Sanitation, through its mitigation programme would ensure safe water
and sanitation infrastructure.

(d)

Environmental Issues Impacting Health
(i)

Climate Change

There is ever gathering evidence of climate change and disasters. Specific
to public health emergencies, climate change is linked to increase
incidence of vector-borne and zoonotic diseases, deaths due to heat waves
and extreme cold. Concerted efforts of all concerned are required for
mitigating carbon emissions. Ministry of Environment, in its action plan
has eight programmes on Mission Mode, five of which are namely,
Enhanced Energy Efficiency, Water Mission, Sustainable Agriculture,
Sustainable Habitat and “Green India”, which would directly impact the
health and quality of life.
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(ii)

Eco System

Settlement of human population to forested areas and destruction of
habitats of wild animals in the name of development have increased the
interface of wild animals with humans, causing diseases hitherto not
known in humans. Some of the newly emerged diseases like Ebola, Nipah,
Hendra viral infections are prime examples.

There is potential for disasters from major infrastructure projects that
would impact health. Environmental Assessment of proposed projects
and re-assessment of existing projects are required. MOHFW would
support all such actions that are required from it to reduce this impact.

(iii)

Environmental Engineering

Natural and artificially created water collections at construction sites and
irrigation projects have resulted in major outbreaks of vector borne
diseases. Integrated vector management needs environmental engineering
for elimination of breeding places. NVBDCP would collaborate with all
such agencies to minimize this risk.

(e)

Urban Planning and appropriate Land use

Increasing urban population growth and ‘slumification’ of the big cities put severe
strain on services such as water supply, sanitation, and solid waste disposal. Poor
quality of water supply, inadequate sanitation, drainage and solid waste
management are risk factors that substantially contribute to water borne, food
borne and vector borne diseases. The availability of, at least, minimum level of
these services is considered necessary for a conducive human settlement and
habitat. Inappropriate land use such as habitations on river banks, flood plains,
mountain/ hill slopes make the population vulnerable to natural hazards resulting
in large scale mortality and morbidity as witnessed recently in Uttarakhand.
Appropriate administrative control needs to be ensured through regulatory frame
work at all levels to ensure safe and sustainable urban environment.
The Ministry of Urban Development, their counter parts in the States and local
bodies also have to ensure that the constructions in Government and private sector
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comply with prescribed standards ensuring safety of the buildings, especially the
lifeline buildings, during disasters.

(f)

Poverty reduction.

It has been seen that major disasters affect the rich and the poor differentially. It
should be the collective responsibility of the Government, Nongovernmental
organizations and the civil society to work for poverty reduction measures aimed
at improving the underlying health status of people at risk of disasters.

(g)
Chemical and Radiological Hazards
Among manmade hazards, the chemical and radiological hazards merit attention.
Both these hazards have the potential to injure and/or kill multitude of people on
accidental release or intentional use. Though there are regulatory frame works for
their production, transportation, use and waste disposal, Ministry of Environment,
Forest & Climate Change and Department of Atomic Energy respectively, have to
revisit these legal provisions to strengthen them. These departments should share
Surveillance information of the agents, their characteristics, location etc for
MOHFW and the State Health Departments to plan mitigation measures.

Education, information and Communication to build a culture to promote health
and prevent disease.
One of the most cost effective ways of mitigating the impact of disasters on health and
specifically that due to communicable and non-communicable diseases is through
building a culture of healthy life styles to promote health and prevent diseases. Education
on identifications of the health risks, the vulnerabilities and enhancing the coping
mechanisms should start early in life. Over the continuum of learning process of an
individual, one should imbibe knowledge, skills and attitudes which are practiced and
passed on to next generation. Government should facilitate this learning process. It is
essentially a community empowerment process involving individuals, households and
communities.
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I.

Primary and Secondary School Education.

Knowledge on behaviors that promote health and prevent diseases should be built into
school and college curriculum, appropriate to the level of education. MOHFW would
work closely with the Education Department for attaining its objective.

II.

Professional Education

Disaster risks that impact health and its mitigation should be built into the curriculum of
science subjects at graduation level and in the teachings of medical undergraduate and
postgraduate courses. The engineering and architectural students should be taught the
structural and non-structural mitigation of life line buildings. In this regard, MOHFW
would co-ordinate with the Ministry of Human Resource Development.

III.

Risk Communication

The risk should be communicated through awareness building among community using
print and visual media. The risk communication messages for mitigating the risk of
public health emergencies would be developed and provided to the States. The State
Governments would roll out appropriate risk communication programmes including
social mobilization to adopt simple public health measures.
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2. Response Plan
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2.1 Response Plan for Chemical (Industrial) Disasters
Lead Agency: Ministry of Environment, Forest & Climate Change (MoEF)
Support Agencies:


Ministry of Labour & Employment (MoLE)



Ministry of Home Affairs (MHA)



Ministry of Communication & Information Technology (MoC&IT)



Ministry of Chemicals & Fertilizers (MoCF)



Ministry of Petroleum & Natural Gas (MoPNG)



Ministry of Health & Family Welfare (MoHFW)



Ministry of Road Transport & Highways (MoRTH)



Ministry of Civil Aviation (MoCA)



Ministry of Railways (MoR)



National Disaster Management Authority (NDMA)



State Governments

Objective: To ensure the efficient response to chemical and industrial disasters in affected
areas.
Response Mechanism:
MoEFCC is nodal ministry for preparedness and response to the Chemical (Industrial)
Disasters. As per the institutional mechanism laid down under the Chemical Accidents Rules
1996 (notified under Environment Protection Act 1986), there should be a four tier crisis
management set up in place at the Centre, State, District and Local level.
The Government of India has constituted a Central Crisis Group (CCG) for management of
chemical accidents and set up a Crisis Alert System (CAS). Central Crisis Group (CCG) shall
be the apex body in the country to deal with major chemical accidents, respond to
emergencies and provide expert guidance as per requirement. CCG deals with major
chemical accidents in the country where State Governments require marshalling of resources
from other States as well as from Central Government. The Responsible Officer from the
State (Chief Secretary)/ or District Magistrate of the concerned State/ District should
immediately inform CCG about the accident. CCG shall consult experts, coordinate activities
of the State Governments and Central Ministries and keep the Cabinet Secretariat informed
about the development and emergency response. In case, District Magistrate does not able to
inform the chemical accident, the dedicated group available at MoEF, supplemented by
NDMA, should screen the print media regularly and obtain the required information.
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The nodal ministry MOEF has set up a Centralized Control Room (CCR) in New Delhi, for
the fast flow of information and coordination of activities during the major chemical
accident/ emergency, as part of the Crisis Alert System (CAS). In addition, the operational/
functional control rooms are also being set up at appropriate places and an advance level
Information Networking System will also be set up. Adequate staff and experts will be
appointed to man the control rooms at various locations. A briefing will be made from CCR.
Further, the required infrastructure will be arranged to provide adequate support for smooth
functioning of these operational/ functional control rooms as well as the high tech
information network, to promptly respond to chemical emergencies, in the country.
The Member Secretary (Joint Secretary– MOEFCC) is the point person and in direct touch
with the Centralized Control Room. Under the Member Secretary, there are designated Duty
Officers, to assist the Member Secretary. For speedy communication of information to the
members of Central Crisis Group (CCG) the Duty Officers shall inform the members about
chemical accident, make all arrangements for CCG meeting, and shall obtain the detailed
information meanwhile, in the quickest possible time. Duty Officers are also responsible for
the functioning and maintenance of Centralized Control Room as well as to locate the
necessary database required in dealing with specific chemical emergency.
In addition, the concept of Emergency Response Centers (ERCs) has been institutionalized
by the nodal Ministry. Currently eight ERCs are operational in the country, and have been
funded by the nodal Ministry, which are – five in Andhra Pradesh (Vishakhapatnam,
Hyderabad, Kurnool, Vijayawada, and Kakinada), one in Kerala (Ernakulam), one in
Madhya Pradesh (Bhopal) and one in Maharashtra (Mahad). Further, the additional ERCs are
also coming in various parts of the country funded by State Govts and other agencies. The
main objective of ERCs is to minimize any possible adverse impact on the people,
environment and property. Through the ERCs, the Central Government provides adequate
technical information to relevant authorities and public, and also provides information with
reference to response, relief and rehabilitation of affected people at the time of chemical
accident. ERCs are actively involved in the incident reporting, information search (data bank
of hazardous chemicals) and field response. The Emergency Response Van containing
equipment and personnel would be available at Emergency Resource Centers round the
clock, which could penetrate the accident affected area, maintain link and provide the
information regarding antidotes.
The nodal Ministry has published Red Book for Central Crisis Group Alert System, which is
updated at regular interval. It is an important document for the chemical (industrial) disaster
management, as it facilitates quick information exchange during chemical emergencies. The
Red Book mainly covers the role of Crisis Groups at Central, State and Local level, duties of
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key officials, and it also contains the detailed directory, including the contacts of all nodal
agencies and concerned officials at the National and State level.
Further, the checklist enclosed below may be referred for chemical industrial disaster
preparedness and emergency response at site, including the responsibilities of key agencies
(starting from lead agencies, followed by the support agencies).
Preparedness and Response Checklist
Sr.

Preparedness and Response measures

No.

Agency

(Lead Action taken/

& Support)

1

Institutionalize the Crisis Alert System (CAS)

MoEFCC,
MHA

2

Establish the Advance Information Networking System for
efficient response, including GIS support

MoEFCC,
MoC&IT

3

Coordinate with Central, concerned State & District Crisis
Groups, and ensure response arrangements

MoEFCC
State Govt.

4

Activate the nearest Emergency Response Centers (ERCs)
for prompt response

State Govt.
MoEFCC

5

Respond to emergency situation at site, depute fire services,
CDHG(Civil Defence & Home Guards), emergency
responders for evacuation
Ensure adequate arrangements for transportation of workers
and surrounding community to safer place

State Govt.
MoLE, MHA

7

Arrange ambulances, medical first responders/ mobile
hospitals at site equipped with PPEs

MoHFW
MoRTH, MoR

8

Provide first aid, apply the triage, manage patients with
injuries, institutionalize decontamination facilities

State Govt.
MoHFW

9

Ensure safe transportation and security of POL (Petrol, Oil & MoPNG
Liquid) tankers
State Govt.

10

Explore support through Mutual Aid Response Groups
(MARG), PPP for emergency response at site

State Govt.
MoEF, MoLE

11

Carry out detailed Root Cause Analysis in parallel, and share
with concerned departments and agencies

State Govt.
MoLE , NDMA

12

Check the safety compliance and regulations, violation of
laws at incident site, if any

MoLE, MoPNG
MoCF, MoEF

6

State Govt.
MoRTH, MoCA

Remarks
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2.2 Response Plan for Bioterrorism

Lead Agency: Ministry of Home Affairs
Support Agencies


















National Crisis Management Committee
National Disaster Management authority
Ministry of Health & Family Welfare
Ministry of Agriculture & Cooperation
Ministry of Defence
Ministry of External Affairs
Ministry of Civil Aviation
Ministry of Commerce & Industry
Ministry of Shipping
Ministry of Road Transport and Highways
Ministry of Railways
Ministry of Labour and Employment
Ministry of Science & Technology
Ministry of Environment, Forest & Climate Change Ministry of Consumer Affairs,
Food & Public Distribution
Ministry of Food Processing Industries
Ministry of Drinking Water & Sanitation
Ministry of Information & Broadcasting

Objective: The Response Plan on Bio-terrorism need to be formulated as part of an integrated
national 'all hazard' approach for the management of disasters. The objective is to develop a
national community that is informed, resilient and prepared to face Bioterrorism emergencies
with minimal loss of life while ensuring adequate care for the survivors. Therefore, it will be
the endeavor of the Central and State governments, District and Local Authorities to ensure its
implementation in an efficient, coordinated and focused manner. This can be accomplished by
forging reciprocal relationships as envisaged by the institutional mechanism set up through
the DM Act, 2005, viz., the NDMA, SDMAs and DDMAs.

Preparedness & Response Measures
Preparedness:

Ministry of Home

A coordinated action plan of the intelligence agencies, MHA,
MoH&FW and MoD to be developed and put in place to gather
intelligence and develop appropriate deterrence and defence

106

Affairs


















strategies pertaining to Bio-terrorism
Bioterrorism Response Plan to be evolved based on strategic
approach
Legal instruments required to support the operational framework
for managing prevailing and foreseeable Public Health concerns
such as Bio-terrorist attacks including cross-border issues
Legal power to the Central government, State governments, District
Administrations and Local Authorities to act with impunity, notify
the affected area, restrict movements or quarantine the affected
area, enter any premises to take samples of suspected materials and
seal them
Act to establish controls over Biological sample transfer, Biosecurity and Bio-safety of materials / laboratories
Management structure for Intelligence and deterrence for handling
Bio-terrorism to be identified and strengthened in the form of an
appropriate Crisis Management structure, Committees, Task forces
and technical expert groups within the Ministry
Coordinated Action Plan of the Intelligence agencies, MHA,
MoH&FW and MoD to be developed and put in place to gather
intelligence and develop appropriate deterrence and defence
strategies
First responders and health care workers of NDRF to be equipped
with gloves, impermeable gowns, N-95 masks, powered airpurifying respirators and other Personal Protective Equipments
(PPEs)
Access control, security and protection of important buildings and
infrastructures against biological agents
Incident Response System to be instituted at all levels and
supported by logistics, finance, and technical teams, etc
Surveillance at Airports, Ports and Border crossings to be
strengthened with appropriate controls
Monitoring of human and logistics functioning across the borders.




Activate the Crises Management Group;
Deployment of NDRF Specialist Response Teams in case of Overt
Bioterrorism incident.

Preparedness:

National
Crisis
Management


Issues guidelines from time to time, as required, for effective
response to bioterrorist attack
All Ministries/Departments/Organisations/Technical Agencies at

Response
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Committee


the National level will comply with its directions
Assisted by the Bioterrorism Management Committee headed by
Secretary MoH&FW that meets at least twice a year to review the
preparedness, and on the event of reported outbreak, will meet as
often as is necessary.

Response


At the National level, the National Crises Management Committee
oversees the Command, Control and Coordination of the emergency
bioterrorism response which is headed by the Cabinet Secretary

Preparedness:

National Disaster
Management
Authority



Formulate guidelines from time to time, as required, to be followed
by Ministries/Departments/Organisations/Technical Agencies of the
Government of India and the State Governments for preparedness
and effective response to bioterrorist attack;
Facilitate training for Bioterrorism;
Facilitate preparedness activities in respect of Biological
emergencies.

Preparedness:

Ministry of Health
& Family Welfare 
(MoH&FW)

Bioterrorism Response Plan to be evolved based on strategic
approach;
Vulnerability Analysis and Risk Assessment at the macro and micro
levels for existing diseases with epidemic potential, emerging and
re-emerging diseases, and zoonotic diseases with potential to cause
human diseases, etc;
A coordinated action plan of the intelligence agencies, MHA,
MoH&FW and MoD to be developed and put in place to gather
intelligence and develop appropriate deterrence and defence
strategies pertaining to Bio-terrorism;
Existing Integrated Disease Surveillance Programme (IDSP) to be
expanded and State/District IDSP units to be equipped with trained
personnel for data collection, standard case definition, and its
integration with the information received from, World Health
Organisation (GOARN), Food and Agricultural Organisation of the
United Nations and World Organisation for Animal Health;
Integrated Disease Surveillance Programme to be integrated with
the chain of laboratories of Government of India, including Defence
Research & Development Organisation, Indian Council of Medical
Research, Armed Forces Medical Services, and State governments /
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Private laboratories;
Infrastructure for Medical countermeasures, creating awareness
among the public, raising human resources, logistic support and
Research & Development for evolving novel technologies;
Regular survey of all water resources, drinking water systems,
vector control and disposal of dead;
Manufacturers of antibiotics, chemotherapeutics and anti-viral to be
listed and their installed capacity ascertained;
Medical stores / organizations /depots to be identified in each State;
Drugs for Mass Chemoprophylaxis, Vaccines, Laboratory reagents,
Diagnostics, PPEs and other consumables to be stocked;
First Responders and Health care workers to be equipped with
gloves, impermeable gowns, N-95 masks, powered air-purifying
respirators and other Personal Protective Equipment (PPEs);
Action Plans and SOPs on social distancing measures, quarantine
and containment to prevent spread of infection;
Access control, security and protection of important buildings and
infrastructures against biological agents;
Emergency Operations Centres (EOCs) to be established in the
State Health department with an identified Nodal person as Director
(Emergency Medical Relief) for coordinating a well-orchestrated
response;
Shortfall of Public Health specialists, Epidemiologists, Clinical
Microbiologists and Virologists to be filled over a stipulated period
of time;
Various training modules to be developed standardized and
implemented for different levels of Medical First Responders and
the Community;
Selected hospitals to develop training modules and standard clinical
protocols for specialised care, and will execute these programmes
for other hospitals;
Network of Laboratories be created / existing laboratories
strengthened at all levels to support Integrated Disease Surveillance
Programme and to enhance diagnostic skill;
Laboratory network be supported by advanced molecular and
biochemical bio-monitoring techniques;
Risk based Classification of Organism and Biologics with specific
Bio-safety & Bio-security guidelines will be developed;
Formulation and strict enforcement of Bio-safety & Bio-security
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Response





Rules & Regulations in Microbiology Laboratories, Biotechnology
Institutions, and Bio-pharmaceutical Industries;
Laboratory Bio-security training, complementary to Laboratory
Bio-safety training to commensurate with the roles, responsibilities
and authorities of staff including maintenance, cleaning and security
personnel of the Laboratory facility & to external First Responders;
Only Accredited permitted to undertake to undertake Outbreak
Investigations, Epidemiological analysis and Vaccine Research;
Existing Bio-Safety Laboratories (BSL) will be upgraded and new
ones developed at various levels based on the Need and Threat
Assessment;
A computer-based national grid of Surveillance and Disease
Reporting should be developed for timely detection and
containment of any emergent epidemic;
Upgradation of the existing emergency Communication network,
Health network including Ambulance network, mobile tele-health,
print and electronic media channels, networking of NGOs and
international organizations;
Hospital Disaster Management Planning, up-gradation of earmarked
hospitals, development of Mobile Hospitals and Mobile Medical
Teams supported by adequate medical logistics (essential
medicines, antibiotics, vaccines), and Personal Protective
Equipment, etc;
Public sensitization regarding threat and impact of potential
Bioterrorism emergencies through awareness and media campaign;
Interactive forums will be developed to evaluate the common
problems and identify viable solutions for prompt and effective
management of Bioterrorism through resource sharing, stockpiling
of medical logistics at the regional level, joint International Mock
exercises and Knowledge Management systems;
Table-top exercises using different simulations at different levels
followed by full-scale Mock drills twice a year.

Response mechanism for Covert Bioterrorism incidents entails
Outbreak Investigation by Rapid Response Teams, Standard Case
definition, Post-outbreak Surveillance, Follow up, Collection of
Biological samples and Transportation to the nearest laboratories
for analysis;
Various Pharmaceutical and Non-pharmaceutical interventions so
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Preparedness:

Ministry
of
Agriculture,

Department
of
Animal Husbandry









required instituted immediately;
Public health surveillance will be augmented to detect any
contamination in food and water;
The hospital will establish information facilitation centres to inform
the public about the status of patients;
Contaminated articles will be disposed of following the guidelines
of Hospital Waste Management rules;
Risk Communication whereby Community will be kept informed of
the ‘dos and don’ts’;
Media management;
Provision of Psycho-social care;
Inter-sectoral Coordination & Monitoring.
Development of ‘multi-hazard’ Risk and Vulnerability mapping of
districts with demographic maps of livestock
Human disease surveillance data and probabilities of shift from
Livestock to Humans or vice versa will be mapped to define the
areas that require adoption of appropriate mitigation strategies
Enhancement of the capabilities of emergency field and laboratory
Veterinary services, especially for specific high-priority Livestock
disease emergencies
Training programme of Veterinary professionals as well as
Administrative officials in Livestock emergency management
Formulation and strict enforcement of Bio-safety & Bio-security
Rules and Regulations in Animal Husbandry institutions,
Biotechnology Institutions, and Bio-pharmaceutical Industries
National network of Animal Health laboratories will be
strengthened for a more efficient livestock health system and
augmentation of its capacity to respond effectively to livestock
health disasters
Preparation, monitoring and approval of Contingency Plans



Dedicated establishment, preferably under Department of Animal
Husbandry, Dairying and Fisheries (DADF), may be entrusted with
the overall monitoring of the national state of preparedness for
Animal Health emergencies



Table-top exercises using different simulations at different levels
followed by full-scale Mock Drills twice a year to test and modify
Animal Health Emergency Plans and preparedness
Interactive forums to evaluate the common problems and identify
viable solutions for prompt and effective management of Biological
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Response




Preparedness:
Department
Agriculture
Cooperation


of
&











emergencies through resource sharing, stockpiling of medical
logistics at the regional level, joint International Mock Exercises
and Knowledge Management systems
All Research institutions to identify areas of potential threat and
disasters in Livestock and Fisheries and readjust their research
priorities to address these concerns to be in readiness for any
eventuality
Immediate Relief in terms of Emergency aid through Veterinary
Assistance Teams (VATs), temporary makeshift Shelters and
provision for Water and Feed packages
Infrastructure for disposal of dead animals - Burial/disposal
methods of animal carcasses and other products
Infrastructure for containment of Epidemics

Mechanisms such as Integrated Pest Surveillance System and
Intelligence gathering and secured dissemination of Information to
assess the risk of attack on Agricultural crops / Storage godowns
defined and developed based on threat analysis;
Integrated Pest Surveillance with the component of early detection,
education and awareness programmes;
Stocking of disinfectants and chemicals, bio-pesticides and biocontrol agents to save crops from any suspected attack;
Provisions for emergency control and treatment, phyto-sanitary
measures and its related activities;
Quarantine stations at Sea ports, Airports and Land frontiers
upgraded in terms of facilities and expertise for detection and
identification of exotic pests and salvaging of the infected/infested
material by developing suitable disinfestation protocols;
Professionals trained to identify new pests or strains unknown to a
particular region;
Development of a proper documentation of Pest Surveillance data
of the State, and methods for early detection of diseases and pests,
including exotic diseases not known to occur in the region;
Table-top exercises using different simulations at different levels
followed by full-scale Mock Drills twice a year;
Interactive forums will be developed to evaluate the common
problems and identify viable solutions for prompt and effective
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management of Biological emergencies through resource sharing,
stockpiling of logistics at the regional level, joint International
Mock exercises and Knowledge Management systems.
Preparedness:
Ministry
Defence


of





A coordinated action plan of the intelligence agencies, MHA,
MoH&FW and MoD to be developed and put in place to gather
intelligence and develop appropriate deterrence and defence
strategies pertaining to Bio-terrorism;
Integrated Disease Surveillance Programme to be integrated with
the chain of laboratories of Government of India, including Defence
Research & Development Organisation, Indian Council of Medical
Research, Armed Forces Medical Services, and State governments /
Private laboratories;
First responders and health care workers of Armed Forces Quick
Reaction Medical Teams (QRMTs) to be equipped with gloves,
impermeable gowns, N-95 masks, powered air-purifying respirators
and other PPEs.



Deployment of Quick Reaction Medical Teams (QRMTs) in case of
Overt Bioterrorism incident.

Preparedness:

Ministry of Civil
Aviation (MoCA):

Regulate safe & secure Air transport of Biological material, enforce
quarantine and facilitate transportation of Rapid Response Teams
(RRTs) and logistics during a Biological crisis.

Preparedness:Mini

stry of Commerce &
Industry

To regulate International Trade in Valuable Biological Material
(VBMs)

Response

Preparedness:

Ministry
of
Shipping
Ministry of Road
Transport
&
Highways
Preparedness:

Ministry
of
Railways (MoR)

To regulate safety & security of Transportation of Valuable
Biological Material (VBMs)

Integrated Disease Surveillance Programme to be integrated with
the chain of laboratories of Government of India, including Defence
Research & Development Organisation, Indian Council of Medical
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Preparedness:

Ministry of Labour
and Employment
(MoL&E)


Preparedness:

Ministry of Science
&
Technology
(MoS&T)

Preparedness:

Ministry
of
Environment,
Forest and Climate
Change (MoEFCC)

Preparedness:

Ministry
of
Consumer Affairs,
Food & Public
Distribution
Preparedness:

Ministry of Food
Processing
Industries

Research, Armed Forces Medical Services, and State governments /
Private laboratories;
To facilitate Transportation and Mass Casualty management
through its extensive network of Hospitals and health infrastructure.

Integrated Disease Surveillance Programme to be integrated with
the chain of laboratories of Government of India, including Defence
Research & Development Organisation, Indian Council of Medical
Research, Armed Forces Medical Services, and State governments /
Private laboratories;
Mass Casualty management through its extensive network of
Employees State Insurance Corporation (ESIC) Hospitals and
health infrastructure.
Regulate Bio-safety & Bio-security in Research & Development
laboratories of CSIR and Biotechnology Industries.

Environmental Monitoring, Waste Management and Pollution
Control in respect to Bio-hazard material.

Safety and security of Public distribution supply chain and
Emergency supply.

Regulation of Bio-safety and Bio-security in Food Processing
industry.

Preparedness Checklist
S. No.

Preparedness Measures

1. Bioterrorism Response Plan

Agency
MHA/MoH&FW

2. Vulnerability Analysis and Risk MoH&FW/MHA/MoA

Action Taken /
Remarks
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Assessment
3. Integrated Disease
Programme (IDSP)

Surveillance MoH&FW

4. Coordinated Action Plan of the MHA/MoH&FW /MoA
intelligence agencies
/ MoD
for
medical MoH&FW/MoA
5. Infrastructure
countermeasures,
creating
awareness among the public,
raising human resources, logistic
support and R&D for evolving
novel technologies
6. Access control, security and MHA/MoH&FW/MoA/
protection of important buildings MoD
and
infrastructures
against
biological agents
7. Existing Bio-Safety Laboratories MoH&FW/MoA/MoD
(BSL) will be upgraded and new
ones developed
8. Surveillance at airports, ports and MoCAFPD/MoEF&CC/
border crossings e strengthened MoS MoRT&H
with appropriate controls
9. Hospital Disaster Management MoH&FW/MoD/MoR /
Planning,
up-gradation
of MoL&E
earmarked
hospitals,
Mobile
Hospitals & Mobile Medical
Teams
10. Bio-security & Bio-Safety

MoH&FW/MoA/MHA
/MoD/MoFP/MoEFCC
11. Livestock emergency management MoA/MoH&FW/MoD
including Animal-human disease
interface
Pest
Surveillance MoA/MoH&FW
12. Integrated
Management Programme
13. Table-top exercises using different MoH&FW/MoA/MHA
simulations followed by full-scale /MoD
mock drills twice a year
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2.3 Response Plan for Medical aspects of CBRN Incident

Lead Agency : Ministry of Health & Family Welfare

Support Agencies






















National Crisis Management Committee
National Disaster Management Authority
Ministry of Home Affairs
Ministry of Environment, Forest & Climate Change
Ministry of Agriculture & Cooperation
Department of Atomic Energy
Ministry of Defence
Ministry of External Affairs
Ministry of Civil Aviation
Ministry of Commerce & Industry
Ministry of Shipping
Ministry of Road Transport & Highways
Ministry of Railways
Ministry of Labour and Employment
Ministry of Science & Technology
Ministry of Consumer Affairs, Food & Public Distribution
Ministry of Food Processing Industries
Ministry of Information & Broadcasting

Objectives: The objective is to render timely and effective medical response in CBRN
emergencies which is a crucial component in reducing morbidity and mortality and alleviating
the fear and suffering of an affected population while ensuring adequate care for the survivors.
Medical Preparedness and Response Plan for CBRN emergencies will analyze the effects of each
of these CBRN agents and focus on their management such as injuries, burns, illness,
psychosocial trauma and public health problems that emerge in the aftermath of CBRN accidents
/ terrorist attacks. These Plans will include problem-solving exercises based upon the past
experience of these emergencies and will become an integral part of the ‘all hazard’ Disaster
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Management Plan at the National, State and District level.

Preparedness & Response Measures
Preparedness:

Ministry of Health
& Family Welfare
(MoH&FW)
















Vulnerability Analysis and Risk Assessment at the macro and micro
levels for existing diseases with epidemic potential, emerging and
re-emerging diseases, and zoonotic diseases with potential to cause
human diseases, etc
Coordinated Action Plan of the Intelligence agencies, MHA,
MoH&FW, MoE&F, DAE and MoD to be developed and put in
place to gather intelligence and develop appropriate deterrence and
defence strategies pertaining to CBRN terrorism;
Development of CBRN emergencies specific models of the Early
Warning Systems and ensure integration with the medical response
plans;
Emergency Medical Response teams will be fully trained and
equipped to handle all kinds of CBRN emergencies;
List of all resources and emergency risk medical inventory
including drugs, equipment etc., will be prepared and made
available online and integrated with the India Disaster Resource
Network (IDRN) network;
SOPs for carrying out activities like triage, resuscitation and
treatment at the Incident site and preparedness plans will be
developed;
Periodic mock drills for checking the response timings and reducing
them to the bare minimum;
Integrated Disease Surveillance Programme to be integrated with
the chain of laboratories of Government of India, including Defence
Research & Development Organisation, Indian Council of Medical
Research, Armed Forces Medical Services, and State governments /
Private laboratories;
Infrastructure for Medical countermeasures, creating awareness
among the public, raising human resources, logistic support and
Research & Development for evolving novel technologies;
Regular survey of all water resources, drinking water systems,
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vector control and disposal of dead;
Manufacturers of antibiotics, chemotherapeutics and anti-viral to be
listed and their installed capacity ascertained;
Drugs for Mass Chemoprophylaxis, Vaccines, Laboratory reagents,
Diagnostics, PPEs and other consumables to be stocked in Medical
stores / organizations / depots to be identified in each State;
All the QRMTs/MFRs will be trained on personal protection,
evaluation of radiation exposure, decontamination and on-field
radiation injury management.
Action Plans and SOPs on social distancing measures, quarantine
and containment to prevent spread of infection;
Access control, security and protection of important buildings and
infrastructures against CBRN agents;
Emergency Operations Centres (EOCs) to be established in the
State Health department with an identified Nodal person as Director
(Emergency Medical Relief) for coordinating a well-orchestrated
response;
Shortfall of Public Health specialists, Epidemiologists, Clinical
Microbiologists and Virologists to be filled over a stipulated period
of time;
Various CBRN medical management training modules to be
developed standardized and implemented for different levels of
Medical First Responders and the community;
Selected hospitals to develop training modules and standard clinical
protocols for specialised CBRN medical management care, and will
execute these programmes for other hospitals;
Network of Laboratories be created / existing laboratories
strengthened at all levels to support Integrated Disease Surveillance
Programme and to enhance diagnostic skill;
Laboratory network be supported by advanced molecular and
biochemical bio-monitoring techniques;
Risk based Classification of Organism and Biologics with specific
Bio-safety & Bio-security guidelines will be developed;
Formulation and strict enforcement of Bio-safety & Bio-security
Rules & Regulations in Microbiology Laboratories, Biotechnology
Institutions, and Bio-pharmaceutical Industries to commensurate
with the roles, responsibilities and authorities of staff including
maintenance, cleaning and security personnel of the Laboratory
facility & to external First Responders;
Only Accredited permitted to undertake to undertake Outbreak
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Investigations, Epidemiological analysis and Vaccine Research;
Existing Bio-Safety Laboratories (BSL) will be upgraded and new
ones developed at various levels based on the Need and Threat
Assessment;
A computer-based national grid of Surveillance and Disease
Reporting should be developed for timely detection and
containment of any emergent epidemic;
Poison Information Centres at State/Regional level.
Upgradation of the existing emergency Communication network,
specialised CBRN Ambulance network, mobile tele-health, print
and electronic media channels, and international organizations;
Hospital Disaster Management Planning for CBRN medical
management, up-gradation of earmarked hospitals including
radiation injury treatment centres, development of Mobile Hospitals
and Mobile Medical Teams supported by adequate medical logistics
(essential medicines, antibiotics, vaccines, antidotes for various
chemicals, potassium iodide, with additional focus on decorporation and restitution of the immune system), and Personal
Protective Equipment, etc;
A model CBRN research and treatment centre will be established
by MoH&FW in one of the major tertiary care hospitals in the
country, with sufficient number of beds to take care of any such
emergency. The facility will be replicated subsequently in at least
four geographically well separated locations near the high-risk
areas;
Radiological Safety Officer to be positioned for advice at the
Incident site and at the designated hospitals earmarked for handle
nuclear/radiological patients.
Network medical professionals, train them in the management of
radiation injuries, maintain an up-to-date database of such expertise
and develop a mechanism to tap this expertise in the event of an
emergency;
Public sensitization regarding threat and impact of potential CBRN
emergencies through awareness and media campaign;
Interactive forums will be developed to evaluate the common
problems and identify viable solutions for prompt and effective
management of CBRN terrorism medical management through
resource sharing, stockpiling of medical logistics at the regional
level, joint International Mock exercises and Knowledge
Management systems;
Table-top exercises using different simulations at different levels
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followed by full-scale Mock drills twice a year;

Response




















Rapid assessment of the initial phase would determine the extent of
damage and need for evacuation based on rapid assessment of
CBRN agent contamination levels;
Medical component of the Specialist Response teams deployed to
provision medical care in the Warm Zone (Decontamination Area)
and in Cold Zone following principles of triage, Basic Life Support,
antidote administration;
All health facilities outside the downwind hazard area and in the
safe zones, including those in the nearest satellite towns, will be
activated;
NCMC/NEC will pool all medical resources including those from
MoH&FW, MoD, Ministry of Railways, Employees’ State
Insurance (ESI), Indian Red Cross and the private sectors for
managing mass casualties;
Local Authorities will arrange makeshift hospitals and shelters to
accommodate large numbers of casualties. Schools, colleges,
community buildings, religious places, etc., will be converted into
makeshift hospitals;
Response mechanism for Covert incident of Bioterrorism entails
Outbreak Investigation by Rapid Response Teams, Standard Case
definition, Post-outbreak Surveillance, Follow up, Collection of
Biological samples and Transportation to the nearest laboratories
for analysis;
Mobile radiological laboratory unit will facilitate radiation
monitoring and decontamination;
People affected with acute haemopoietic, gastrointestinal,
coetaneous and CNS syndrome, which requires specialized care,
would be shifted to the nearest Radiation Injury Treatment Centre.
Various Pharmaceutical and Non-pharmaceutical interventions so
required instituted immediately;
Blood and blood components will be mobilised from all available
sources by MoH&FW, Red Cross, the armed forces and central and
state blood banks.
Large quantities of IV fluids, plasma expanders, antibiotics,
vaccines, burn kits, dressings, will be mobilized from pre-identified
indigenous manufacturers;
Public health surveillance will be augmented to detect any
contamination in food and water
Radiological Safety Officer deployment at the Incident site and in
the designated hospital for radiological and nuclear emergencies;
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Identified hospitals will establish a decontamination station near the
entrance, isolated from patients and visitors. Standard procedures
will be followed for decontamination. For such purpose, the
hospitals concerned will deploy QRMTs/MFRs consisting of
physicians, triage officer, Radiation Safety Officer, nurses and
paramedical staff
Decontamination runoff especially in cases of radiological and
nuclear emergencies will be stored separately;
The hospital will establish information facilitation centres to inform
the public about the status of patients;
CBRN agent contaminated articles will be disposed of following the
guidelines of Hospital Waste Management rules.
If exposure to radioiodine is anticipated, like in the case of
radioactive releases following a major reactor accident,
administration of 130 mg of Potassium Iodide (KI) or 170 mg of
Potassium Iodate (KIO3) will prevent the uptake of radioactive
Iodine.
Risk Communication whereby Community will be kept informed of
the ‘dos and don’ts’ for CBRN agents;
Media management;
Civic authorities will make arrangements for dead body
identification and management;
Provision of Psycho-social care;

Inter-sectoral Coordination & Monitoring.
Preparedness:

National
Crisis
Management

Committee

Issues guidelines from time to time, as required, for effective
response to CBRN terrorist attack;
All Ministries/Departments/Organisations/Technical Agencies at
the National level will comply with its directions;
Assisted by the Bioterrorism Management Committee headed by
Secretary MoH&FW that meets at least twice a year to review the
preparedness, and on the event of reported outbreak, will meet as
often as is necessary.



At the National level, the National Crises Management Committee
oversees the Command, Control and Coordination of the emergency
CBRN terrorism response which is headed by the Cabinet
Secretary;



Formulate guidelines from time to time, as required, to be followed
by Ministries/Departments/Organisations/Technical Agencies of the

Response

Preparedness:
National

Disaster
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Management
Authority


Preparedness:

Ministry of Home
Affairs













Response




Government of India and the State Governments for preparedness
and effective response to CBRN terrorist attacks;
Facilitate training for CBRN terrorism;
Facilitate preparedness activities in respect of CBRN emergencies.

Coordinated Action Plan of the Intelligence agencies, MHA,
MoH&FW, MoE&F, DAE and MoD to be developed and put in
place to gather intelligence and develop appropriate deterrence and
defence strategies pertaining to CBRN terrorism;
Vulnerability Analysis and Risk Assessment at the macro and micro
levels for various facets of CBRN emergencies;
Legal power to the Central government, State governments, District
Administrations and Local Authorities to act with impunity, notify
the affected area, restrict movements or quarantine the affected
area, enter any premises to take samples of suspected materials and
seal them;
Legal instruments required to support the operational framework for
managing prevailing and foreseeable Public Health concerns such
as Bio-terrorist attacks including cross-border issues;
Act to establish controls over CBRN agent movements, Biosecurity and Bio-safety of materials / laboratories;
Management structure for Intelligence and deterrence for handling
CBRN terrorism agents to be identified and strengthened in the
form of an appropriate Crisis Management structure, Committees,
Task forces and technical expert groups within the Ministry;
Specialist Response Teams of NDRF to be equipped with Personal
Protective Equipment, Detection, and Decontamination Equipment;
Access control, security and protection of important buildings and
infrastructures against CBRN agents;
Incident Response System to be instituted at all levels and
supported by logistics, finance, and technical teams, etc;
Surveillance at Airports, Ports and Border crossings to be
strengthened with appropriate controls;
Monitoring of human and logistics functioning across the borders.

Activate the Crises Management Group;
Deployment of NDRF Specialist Response Teams in case of CBRN
terrorism incident.
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Preparedness:

Ministry
of
Environment,
,
Forest & Climate
Change
(MoEF&CC)
Preparedness:
Ministry of
Agriculture,
Department of
Animal
Husbandry,
Dairying and
Fisheries













Environmental Monitoring, Waste Management and Pollution
Control in respect to Hazardous Chemicals (Dual Use Chemicals
and Toxic Industrial Chemicals), Bio-hazard material, and
Radioactive materials.
Development of ‘multi-hazard’ Risk and Vulnerability mapping of
districts with demographic maps of livestock;
Human disease surveillance data and probabilities of shift from
Livestock to Humans or vice versa will be mapped to define the
areas that require adoption of appropriate mitigation strategies;
Enhancement of the capabilities of emergency field and laboratory
Veterinary services, especially for specific high-priority Livestock
disease emergencies;
Training programme of Veterinary professionals as well as
Administrative officials in Livestock emergency management;
Formulation and strict enforcement of Bio-safety & Bio-security
Rules and Regulations in Animal Husbandry institutions,
Biotechnology Institutions, and Bio-pharmaceutical Industries;
National network of Animal Health laboratories will be
strengthened for a more efficient livestock health system and
augmentation of its capacity to respond effectively to livestock
health disasters;
Preparation, monitoring and approval of Contingency Plans;



Dedicated establishment, preferably under Department of Animal
Husbandry, Dairying and Fisheries (DADF), may be entrusted with
the overall monitoring of the national state of preparedness for
Animal Health emergencies;



Table-top exercises using different simulations at different levels
followed by full-scale Mock Drills twice a year to test and modify
Animal Health Emergency Plans and preparedness;
Interactive forums to evaluate the common problems and identify
viable solutions for prompt and effective management of Biological
emergencies through resource sharing, stockpiling of medical
logistics at the regional level, joint International Mock Exercises
and Knowledge Management systems;
All Research institutions to identify areas of potential threat and
disasters in Livestock and Fisheries and readjust their research
priorities to address these concerns to be in readiness for any
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Response

Preparedness:
Department
Agriculture


of












Department
Atomic Energy

of



eventuality.
Immediate Relief in terms of Emergency aid through Veterinary
Assistance Teams (VATs), temporary makeshift Shelters and
provision for Water and Feed packages;
Infrastructure for disposal of dead animals - Burial/disposal
methods of animal carcasses and other products;
Infrastructure for containment of Epidemics.

Mechanisms such as Integrated Pest Surveillance System and
Intelligence gathering and secured dissemination of Information to
assess the risk of attack on Agricultural crops / Storage godowns
defined and developed based on threat analysis;
Integrated Pest Surveillance with the component of early detection,
education and awareness programmes;
Stocking of disinfectants and chemicals, bio-pesticides and biocontrol agents to save crops from any suspected attack;
Provisions for emergency control and treatment, phyto-sanitary
measures and its related activities;
Quarantine stations at Sea ports, Airports and Land frontiers
upgraded in terms of facilities and expertise for detection and
identification of exotic pests and salvaging of the infected/infested
material by developing suitable disinfestation protocols;
Professionals trained to identify new pests or strains unknown to a
particular region;
Development of a proper documentation of Pest Surveillance data
of the State, and methods for early detection of diseases and pests,
including exotic diseases not known to occur in the region;
Table-top exercises using different simulations at different levels
followed by full-scale Mock Drills twice a year;
Interactive forums will be developed to evaluate the common
problems and identify viable solutions for prompt and effective
management of Biological emergencies through resource sharing,
stockpiling of logistics at the regional level, joint International
Mock exercises and Knowledge Management systems.

Emergency Response Centres for immediate notification of
radiological/ nuclear emergency;
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Preparedness:
Ministry
Defence



Radiological Safety Officers training and deployment at the
Incident site and at the designated hospitals in case of
radiological/nuclear emergency



Coordinated Action Plan of the Intelligence agencies, MHA,
MoH&FW, MoE&F, DAE and MoD to be developed and put in
place to gather intelligence and develop appropriate deterrence and
defence strategies pertaining to CBRN terrorism
First responders and health care workers of Armed Forces Quick
Reaction Medical Teams (QRMTs) to be equipped with Personal
Protective Equipment

of





Deployment of Quick Reaction Medical Teams (QRMTs) in case of
CBRN terrorism incident

Ministry of Civil 
Aviation (MoCA):

Regulate safe & secure Air transport of CBRN material, enforce
quarantine and facilitate transportation of Specialist Response
Team/Rapid Response Teams (RRTs) and logistics during a CBRN
crisis



To regulate International Trade in Hazardous Chemicals (Dual Use
Chemicals and Toxic Industrial Chemicals), Valuable Biological
Material (VBMs), and Radioactive materials

of 


To facilitate transportation of CBRN casualties
To regulate safety & security of Transportation of Hazardous
Chemicals (Dual Use Chemicals and Toxic Industrial Chemicals),
Valuable Biological Material (VBMs), and Radioactive materials

Response

Ministry of
Commerce &
Industry

Ministry
Shipping

Ministry of Road
Transport
&
Highways
(MoSRT&H)
Ministry
of 
Railways (MoR)


To facilitate Transportation and Mass Casualty management
through its extensive network of Hospitals and health infrastructure
Mass Casualty management through its extensive network of
Employees State Insurance Corporation (ESIC) Hospitals and
health infrastructure
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Ministry of Labour 
and Employment
(MoL&E)

Mass Casualty management through its extensive network of
Employees State Insurance Corporation (ESIC) Hospitals and
health infrastructure.

Ministry of Science 
&
Technology
(MoS&T)

Regulate Bio-safety & Bio-security in Research & Development
laboratories of CSIR and Biotechnology Industries.

Ministry
of 
Consumer Affairs,
Food & PDS

Safety and security of Public distribution supply chain and
Emergency supply.

Ministry of Food 
Processing
Industries

Regulation of Bio-safety and Bio-security in Food Processing
industry.

Preparedness Checklist
S. No.

Preparedness Measures

1. CBRN Medical Response Plan
2.
3.
4.
5.
6.

7.

Agency

MHA/MoH&FW/MoEF&CC/
DAE
Vulnerability Analysis and Risk /MoH&FW/MoEF&CC/
Assessment
DAE/MHA /MoA
Integrated Disease Surveillance MoH&FW
Programme (IDSP)
Poison Information Centres
MoH&FW
Coordinated Action Plan of the MHA/MoH&FW/MoA/ MoD
intelligence agencies
/MoE&F/DAE
Infrastructure for CBRN medical MoH&FW/MoA
countermeasures,
creating
awareness among the public,
raising
human
resources
including Radiological safety
officers, logistic support and
R&D for evolving novel
technologies
Access control, security and MHA/MoH&FW/MoA/ MoD
protection of important buildings /MoE&F/DAE

Action Taken /
Remarks
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8.

9.

10.

11.

and
infrastructures
against
CBRN agents
Existing Bio-Safety Laboratories
(BSL) will be upgraded and new
ones developed
Surveillance at airports, ports
and
border
crossings
be
strengthened with appropriate
controls
Hospital Disaster Management
Planning,
up-gradation
of
earmarked hospitals, Mobile
Hospitals & Mobile Medical
Teams for CBRN casualty
management
Bio-security & Bio-Safety

MoH&FW/MoA/MoD

MoCA/MoEF&CC/
DAE/MoS, MoRT&H

MoH&FW/MoD/MoR/
MoL&E

MoH&FW/MoA/MHA
/MoD/MoFP/MoE&F
MoA/MoH&FW/MoD

12. Livestock emergency
management including Animalhuman disease interface
13. Integrated Pest Surveillance MoA/MoH&FW
Management Programme
14. Table-top
exercises
using MHA/MoH&FW/MoA/ MoD
different CBRN simulations /MoE&F/DAE
followed by full-scale mock
drills twice a year
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2.4 Plan for Psychosocial Support and Mental Health Services

Crosscutting themes are the domain which impacts and affects across all disasters with the series
of inter connected factors. These inter connecting factors play vital and decisive role in the
recovery of the survivors and improving their total wellbeing. The cross cutting issues like,
psychosocial care and child protection have important role in any type of disasters and need to be
integrated in to DM policy and plans at all level for multi-stakeholders. Crosscutting involves
and requires multiple stakeholder and fields in any disasters. The very nature of crosscutting is
not to be addressed in isolation rather by inclusive in every effort and step of Disaster
Management (DM). Although specific domain wise specialties do take care of the specific needs,
cross cutting issues are equally important for the complete recovery and success of any
programme. One of the hallmarks of the crosscutting themes is it actively engages other sectors
involved in disaster management to provide a sustained holistic care and support.
It has been widely accepted that psychosocial support is one of the important cross cutting theme
in the realm of disaster management. Due to its interconnecting nature with other intervention
has direct and indirect impact on the recovery and outcome of the survivor’s total wellbeing.

Lead agency: Ministry of Health and Family Welfare (MoH&FW)
Support agencies:







Ministry of Women and Child Development
Ministry of Defence
Ministry of Railways
Ministry of Social Justice and Empowerment
Ministry of Labour & Employment (ESI Hospitals)
National Disaster Management Authority

Objective: To provide Psychosocial Support and Mental Health Services (PSSMHS)
prevention, preparedness, response, relief, mitigation and rehabilitation in disasters.

Disasters causes devastating effect on the human life, usually leaving a trail of human agony
including short and long term psychosocial trauma on the survivors. Generally in any response
the physical effects of survivors get immediate attention and psychosocial needs often given less
importance if not intervened may lead to dysfunction and disability. Timely psycho-social
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support will prevent development of long term psychosocial problems and hasten the recovery of
survivors. Overall goal of psychosocial support intervention would be to enhance the coping and
resiliency of the community towards restoration of overall wellbeing. Psychosocial Support and
Mental Health Services (PSSMHS) is one of the important cross cutting areas of DM
intervention. The national disaster management plan for PSSMHS shall be a component of
overall planning for disaster management with an aim of providing Psychosocial Support and
Mental Health Services integrated with prevention, preparedness, response, relief, mitigation and
rehabilitation. The Ministry of Health and Family Welfare (MoH&FW) is the nodal ministry.
The overall plan for the PSSMHS will be developed by the nodal ministry; other line ministries
may prepare their plans based on the nodal ministries plans.

Preparedness Plan for Psychosocial Support and Mental Health Services (PSSMHS)
The PSSMHS preparedness seeks to anticipate emergencies/ calamities and respond to
them in an effective manner to provide holistic service delivery both on short and long term
basis. The broad areas of actions for preparedness for disaster PSSMHS shall include the
following:

A: Short term Plan:

Preparedness
Capacity
development








Education & Training





Sensitising and training (Basic and advance) on PSSMHS across
identified departments, sectors and levels.
Strengthening of the national, regional and nodal capacity building
institutions and resource centres at district and state level.
Developing PSSMHS needs assessment indicators and templates.
Strengthening of District Counseling Centres under Dept of Social
welfare/ Women and Child Development (WCD).
Map vulnerable groups and accord priority in preparedness
activities.
Strengthening the resource base and data management /
documentation in PSSMHS.

Inclusion of Disaster PSSMHS in Post-Graduate Curriculum of
Psychiatry, Psychology, Social Work, Disaster Management,
Emergency Medicine and Health Education.
Inclusion of PSSMHS in Under Graduate medical studies.
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Integrating with all training programmes in the area of Psychology,
Social Work, Mental Health, Emergency Medical Response,
Hospital Administration, Nursing and Paramedics.
Involve and train local community volunteers in basic psychosocial
support.
Mobilize trained psychosocial response teams national and state
level.
Map vulnerable groups and accord priority in preparedness
activities.

Community Based 
Disaster
Management



Inclusion in the CBDM Plan and training of Panchayati Raj (PRI)
team members.
Developing awareness materials for the community.
Evolve a mechanism for community outreach education
programmes on PSSMHS.



Integrate PSSMHS into other thematic areas of disaster
intervention.
Enhance the network of institutions working in the field of mental
health, give focus for creating PPP to augment the community
resources.
Take measures to increase public awareness about psychosocial
care in disasters.
Prepare Do’s and don’ts of PSSMHS for the media.
Systematic monitoring of preparedness plans at least once in 6
months.

Networking,
Awareness
Measures

other






(A) Midterm
Plan:










Creation of core group of master trainers at district level.
Strengthening public-private partnership in research &
development.
Formation of National PSSMHS resource Inventory under national
Health.
Resource Inventory Initiation of distance learning courses for
sensitization across various categories of disaster management
stakeholders.
Development and standardization of uniform training packages for
different designated target groups.
Initiation of distance learning courses for sensitization across
different categories of disaster management stakeholders.
Incorporation of PSSMHS trainings in DMHP, district health and
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hospital plans.
( C) Long term
Plan:




Response Plan for
Psychosocial Support
and Mental Health
Services (PSSMHS)

Intensive Post Graduate / Post Graduate Diploma courses in
PSSMHS.
Streamlining of institutions and their activities.

Effective and rapid PSSMHS response helps to reduce the stress and
trauma of affected population to facilitate holistic recovery and
restoration of wellbeing. The broad areas of response plan shall include
the following:

Response Plan:



Emergency meeting of health sub-committee with the national
nodal mental health officer as member under the Chairman and
representatives from social welfare, department of education and
women and child development.
 Conduct rapid needs assessment of psycho-social later full-fledged
need assessment should be conducted by the department. Data
available from the nodal agencies and shall include those from
INGOs/NGOs may be used.
 Psychosocial triage to priorities care based on the needs.
 Deploy psychosocial support teams to states and provide support in
terms of human resource and material.
 Trained man power for psycho-social and mental health services
shall be mobilized and deputed to provide psycho-social first aid
and transfer and referral of critically mental ill persons.
 Provide Psycho-social first aid to the affected community by the
trained community level workers, rescue workers and first
responders.
 Give priority in providing care to vulnerable population, viz.,
women, and children, aged and disabled. Sensitise first responders
and relief workers on psychosocial needs of the vulnerable groups.
 Adequate provision of Psychiatric medications with the emergency
medical teams and PHC centers.
 Provide adequate funds for TA/DA to psychosocial support teams
and facilitate their moment and logistics.
 Encourage traditional community practices such as mass prayers,
spiritual discourse etc.
 Breaking news about death of relative to the families. Provide grief
counseling to widows, orphans, have regular follow up.
 Help family re-union of separated family members and tracing the
missing family members.
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 Services of NGOs and CBOs may be requisitioned for providing
psychosocial support and mental health services to the survivors of
the disasters.
 Organise play and recreational activities for children, take measures
to restart school as soon as possible, if not, and initiate informal
school, child friendly spaces through community based
organizations.
 Monitor suicide attempts, substance abuse and increase in domestic
violence.
 Establish referral and follow up system for those who are in need of
higher level care. Link the referral and follow up to the existing
mental health facilities/DMHP units at district level.
 Provide information about relief distribution, compensation to the
survivors and link them to the appropriate sources.
 Collect, collate and analyse scientific data of survivors, apply
various standardised tools to measure psychological stress, social
disability, impact of events, quality of life of the survivors.
 Develop check list for psychosocial teams for pre and post
deployment.
 Provide care and stress management to first responders, relief
workers and volunteers. De-brief team’s pre & post deployment.
 Document the process of psychosocial support, gaps identified and
best ‘practices.
 Provide media with code of conduct on reporting traumatic events.
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3. Function Plans
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3.1 Early Warning Dissemination

Lead agency: Ministry of Home Affairs
Support agencies:










Indian Meteorological Department
Central Water Commission
Indian National Centre for Ocean Information Services
Snow and Avalanche Study Establishment
Geological Survey of India
Border Roads Organisation
Ministry of Information and Broadcasting
National Disaster Management Authority
National Disaster Response Force

Objective: To disseminate early warning signals to the concerned State Government and
district administration and the public at large in the areas likely to be affected by a disaster so
as to reduce loss of life and property.

The GoI has set up early warning systems for different disasters so that the concerned
administrative machinery can initiate appropriate actions to minimise loss of life and property.
The early warning system is in the nature of a trigger mechanism which spontaneously sets the
administrative machinery into motion for a quick response. As per this SOP, as soon as the
concerned national, State and District authorities receive signals of an impending disaster they
would immediately activate the administrative machinery for response and mitigation without
loss of crucial time.
Preparedness and response measures
Preparedness:

NEOC, NDMA /
MHA





Implement checklists/operational manuals developed by the NDMA
for the functioning of EOC/Control Room
prepare and update on a quarterly basis the telephone directory
containing telephone, cell and fax numbers as well as the emails of
all agencies/authorities
set up a communication system with the nodal early warning
agencies through phone, fax and email
implement the a template of early warning messages for specific
hazards in a simple language, easy to understand and act upon by
NDMA
set up/update the instant messaging system
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Response











Preparedness:
Nodal early
warning agencies






develop a protocol for the dissemination of Alert/Warning for
specific hazards to the concerned State / District
develop a protocol for dissemination of information to the print
media and TV and radio networks train EOC staff and conduct
simulation drills/mock exercises
develop a back-up/redundancies for transmission of early warning
information
Collect information on early warnings from designated nodal
agencies. These warnings of impending, imminent or actual disaster
situations may reach the NEOC, MHA, from various sources in a
number of ways. The NEOC, MHA will confirm the exact position in
this regard from the nodal officers of official sources/agencies before
issuing Alert messages
develop Watch, Alerts and Warning messages as the case may be
according to the early warning inputs
obtain approval of Joint Advisor (Opps), NDMA/ JS (DM) DM
Division-II or an authorised official over telephone or personally for
the dissemination of early warning messages to all concerned
inform the concerned State Government, SEOC, district
administration, DEOC and Central Ministries and Departments about
the impending disaster situation
ensure full activation of SEOC and DEOC as soon as the
Watch/Alerts/Warning are issued by the NEOC to the SEOC, DEOC
and other designated authorities
communicate with State/District/Sub-District level officials for
activating the administrative machinery
flash early warning messages (Alert/Watch/Warning) on all TV and
radio networks to alert the community likely to be affected. The
warning messages should be in simple and local languages easily
understandable to the people of the area
obtain updated scientific information from the early warning agencies
and notify all the line departments
display essential elements of Warning/Alert by uploading messages
on the MHA’s website and update on a regular basis
follow up and issue subsequent Warnings/de-warning in order to
keep the people informed of the latest situation
identify authorities in the concerned State/District for providing early
warning messages directly
set up adequate facilities for transmitting early warning messages to
Central/State and District Authorities and also to HQ IDS to facilitate
activation of DCMG.
develop a protocol for the dissemination of Alerts/Warning for
specific hazards to Central Agencies, the concerned State/District
develop a protocol for the dissemination of information to all
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Response





Response:

SEOC,
SDMA,
State Government, 
District
Magistrate/DDMA 





television and radio networks as well as the print media
water level and discharge measuring sensors/ equipment and real
time data transmission system located at remote hydrological
observation and flood forecasting sites need regular inspections
during monsoon period for which inspection vehicles may be
essentially provided.
inform the Secretary (DM)/Relief Commissioner of the concerned
State and District Magistrate about the early warning signal and
impending disaster
inform the JS (DM)/NEOC/MHA about the early warning signal and
impending disaster
send updates of the situation to all designated authorities at the
Centre, State and District Administration level from time to time
inform the community likely to be affected by the disaster through a
warning system
issue early warning in respect of a disaster at State and District levels
through the designated/authorised officer to avoid miscommunication
disseminate early warning messages to people in the area likely to be
affected -- through alarms (in case of a fire), sirens (in case of an
industrial disaster), signaling through flags (in case of cyclones,
floods and landslides), and public address systems
flash warning messages on all television and radio networks to
communicate to the community likely to be affected. The warning
messages should be couched simply in the local language so that it is
easily understandable to the people living in the area
display essential elements of Warning/Alert by uploading messages
on the State Government website

Hazard-specific early warning dissemination
Floods






the CWC will monitor water levels of major river basins,
dams/reservoirs and issue bulletins on rising water levels, breaches
in embankments and the likely inundation
the CWC will monitor the flood situation on a round-the-clock basis,
issue daily bulletins on flood forecasts and pass on critical
information about an impending flood to the NEOC / MHASEOC /
DEOC on a daily basis the IMD will issue weather bulletins to the
designated authorities in the Central and State Government
based on the forecasts of the CWC and IMD, the NEOC/MHA will
be the sole authority responsible for issuing the following Watch,
Alert and Warning messages
to the SEOC, DEOC, State and
District level designated authorities
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Category IV:

Low floods (water level between Warning level
and danger mark)

Category III:

Moderate floods (water level below 0.50m less
than the Highest Flood Level (HFL) and above
the danger mark)

Category II:

High floods (water level within 0.50m of the
HFL)

Category I:

Unprecedented floods (water level equal and
above the HFL



the CWC will transmit flood information through
television and radio
networks as well as local newspapers
and through regular posts on
its website



the CWC will convey flood information to the concerned
administrative and engineering authorities of the State/Central
Governments, including the Ministries of Railways and Defence
connected with flood protection and
district
authorities
by
special wireless/telephone/fax/email

Tsunami warning 
dissemination

the Tsunami Early Warning Centre (TEWC) of INCOIS, will:
•

continuously monitor the situation to detect any tsunami on
the east and west coasts
analyse and generate tsunami bulletins on the basis of
monitoring systems and decision support
system
disseminate to the designated concerned authorities for
action

•
•



based on the inputs from INCOIS, the NEOC/MHA will issue a
tsunami Warning, Alert or Watch as the case may be
the TEWC will issue the following bulletins for a particular region
of the coast based on the earthquake parameters, available warning
time (i.e. time taken by the tsunami wave to reach the particular
coast) and expected run-up from pre-run model scenarios:
•
•
•
•

tsunami Warning bulletin to the Ministry of Earth
Sciences, NEOC/MHA and the public
tsunami Alert bulletin to MOES, MHA and the public
tsunami Watch bulletin to MOES and MHA
‘Cancellation’ bulletin to all concerned which cancels all
previously issued warning message bulletins if the real
time doesn’t show any significant water level changes
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Cyclone
warning 
dissemination





the TEWC will issue warning messages to far source regions only
after confirmation of a tsunami being triggered based on real-time
water-level observations and correction of scenarios. This will
reduce possibility of false warnings
the warning criteria are based on the premise that coastal areas
falling within 60 minutes travel time from an earthquake source
capable of triggering a tsunami need to be warned based solely on
earthquake information, since enough time is not available for
confirmation of water levels from bottom pressure recorders
(BPRs)and tide gauges
coastal areas falling outside the 60-minute travel time from an
earthquake source capable of triggering a tsunami are put under a
Watch status and upgraded to a Warning only upon confirmation of
the water level data. For instance, if an earthquake with the potential
to trigger a tsunami occurs in the coast of northern Indonesia, parts
of the Andaman and Nicobar Islands falling within 60 minutes travel
time of a tsunami wave will be put under a Warning status
other areas will be put under a Watch status which will be upgraded
to a Warning only if the BPRs or tide gauges reveal a significant
change in water levels
in cases where a tsunami Warning/Alert/Watch is issued, the TEWC
will continue to monitor the tsunami activity through tide gauge
water level observations and other complementary observations such
as through oceanographic monitoring systems. If observations
indicate that the tsunami activity has decreased and no more
damaging tsunami waves are expected, then the TEWC updates the
status and issues the tsunami All Clear bulletin to respective coastal
regions
the IMD’s Cyclone Warning Division at New Delhi will coordinate
on the matter of issuing cyclone warning bulletins at National Level
(NDMA/ NCMC/ MHA).
the cyclone warning division of IMD will issue cyclone warning
bulletins to National level Disaster Management agencies
(NDMA/NEC) and to the Chief Secretaries of Coastal States. It will
also issue to All India Radio and Doordarshan for broadcast/ telecast
in different languages, including through the DTH based Disaster
Warning Dissemination Systems (DWDS).
cyclone Alert and clear stage of intensification: 6 hourly warning
bulletins including possible track: 3 days in advance with 3-6 hourly
warning bulletins
Specific track, intensity, landfall location and associated coastal lead
time hazard impact (storm surge; wind damage; inundation
mapping): 2 days in advance with 3-6 hourly warning bulletins
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along with de-warning of safe areas
updated track, intensity, rainfall, landfall location and associated
coastal lead time hazard impact (storm surge; wind damage;
inundation mapping): 24 hours in advance with 1-3 hourly warning
bulletins
specific updates on intensity, landfall and associated coastal lead
time hazard impact (storm surge; wind damage; inundation
mapping): 12 hours in advance with hourly warning bulletins, and
de-warning of additional safe areas if any
location-specific intense rainfall, wind, coastal river discharge
inundation (including wave and tidal effects) and hazard impact:
Landfall and post-landfall up to 24 hours later with 1-3 hourly
warning bulletins
location-specific forecast for response and relief and rehabilitation
efforts: post-disaster (2-7 days) with 12 hourly warning bulletins,
including de-warning of the disaster
Kolkata

Coastal districts of West Bengal and
Andaman & Nicobar Islands

Bhubaneswar

Coastal districts of Orissa

Visakhapatnam

Coastal districts of Andhra Pradesh

Chennai

Coastal districts of Tamil Nadu,
Pondicherry, Kerala, Karnataka and
Lakshadweep

Mumbai

Coastal districts of Maharashtra and Goa

Ahmadabad

Coastal districts of Gujarat State

cyclone warnings will also be provided through three Area Cyclone
Warning Centres (ACWCs), located in Kolkata, Mumbai and
Chennai, as well as three Cyclone Warning Centres (CWCs) situated
in Bhubaneswar, Vishakhapatnam and Ahmadabad respectively.
These Centres will have distinct area-wise responsibilities covering
both the east and west coasts of India and the oceanic areas of the
Bay of Bengal and the Arabian Sea, including the Andaman and
Nicobar Islands and Lakshadweep:
the IMD will also inform all designated authorities/agencies,
including Chief Secretary of the concerned State, the concerned
State NDRF over telephone/mobile/fax/email/SMS about the
location movement and intensity of the storm and the areas expected
to experience severe weather
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based on the inputs from IMD, the NEOC/MHA will notify all
designated authorities at the Centre, the concerned State
Government and district administration likely to be impacted
during the Alert stage one advisory every six hours will be issued.
However, in the case of a sudden change in intensity and path,
special bulletins will be issued at any time as per the urgency. When
the cyclone is close to the coast, advisories will be issued at more
frequent intervals.
The following information will be included in a cyclone advisory:
•
•
•
•
•
•
•
•
•
•
•
•

advisory heading (date, time, name or identification of the
cyclone, name of the forecasting office and type of the
message)
location (bearing and distance of the centre of the cyclone
from some important city in the area where it is expected to
make its landfall), present direction, movement and speed
indication of the cyclone’s current intensity in terms of wind
speed and central pressure
Past movement (speed and direction) during past 12 hours.
forecast movement of the centre and intensity
landfall point and landfall time (if close to the coast, from
warning stage onwards)
forecast weather – that is, maximum wind speed, heavy
rainfall areas, height of the storm surge and areas likely to be
affected
expected damage action suggested
advisory for evacuation
cautionary advices to the ports and small craft
advice to fishermen
time and source of next advisory bulletin



in case the cyclone does not occur as predicted, the IMD will issue a
de-warning. After this de-warning the following action will be
taken:
• the NEOC I & II will inform the concerned State
Government / District Administration
• the NEOC I & II will inform the NDRF and Integrated
Defence Staff, among others, for the demobilisation of
teams/personnel already positioned in advance in
anticipation of the cyclone
• the IMD will inform all concerned agencies, including port
authorities, civil aviation authorities, and maritime agencies
about the de-warning

Landslide warning 

the GSI will monitor landslides for identified sites and notify all the
responsible agencies for response and mitigation at the State and
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dissemination
















Centre, including the NEOC/MHA
earthquakes may trigger landslides and, therefore, the IMD will
communicate the occurrence of an earthquake’s magnitude and
epicenter to the GSI for initial assessment of earthquake-induced
landslide
heavy rainfall can also cause landslides in hilly areas. In this case
IMD will issue heavy rainfall warning to GSI and GSI will in turn
issue landslide warning, if required.
in case of a sudden occurrence of landslide, the BRO, State PWD
and Directorate-General of Geology and Mines (DGM) as well as
the Forest Department will notify the MHA and GSI along with
preliminary information on location, magnitude and damage caused
on receipt of information of a landslide / impending landslide, the
NEOC – I & II will immediately inform the SEOC/DEOC
the NEOC – I & II will ascertain the location, magnitude and
impact of the landslide and notify concerned agencies/designated
officials
the SASE will monitor the Western Himalayan region, comprising
11 major road axes and numerous tracks to forewarn troops and civil
populations of any impending avalanche danger
the SASE will also monitor identified sites for the occurrence of an
avalanche and notify all concerned user agencies at the State and
Central Government level, including the NEOC – I & II
in case of a sudden occurrence of an avalanche, the BRO, State
PWD and DGM as well as the Forest Department will notify the
MHA and SASE with preliminary information on location,
magnitude and damage caused
an earthquake may trigger an avalanche and, therefore, the IMD will
communicate its occurrence to the SASE for initial assessment of
earthquake-induced avalanches
on receipt of information of an avalanche/impending avalanche, the
NEOC/MHA will immediately inform the SEOC/DEOC
the NEOC/MHA will ascertain the location, magnitude and impact
of the avalanche and notify concerned agencies/ designated officials

Avalanche warning
dissemination
Earthquake
warning
dissemination





the IMD will monitor seismic activities throughout the country.
When an earthquake occurs, the IMD will collect and process the
data received and generate a preliminary earthquake report (PER)
giving details of the time of origin, location (latitude and longitude)
and magnitude of the event
the IMD will inform the NEOC/MHA
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the MHA will notify all designated agencies/officials at the Centre,
State and District level responsible for setting their response plan in
motion within 20-30 minutes of the earthquake’s occurrence
the IMD will also disseminate earthquake information through the
print media, television and radio networks, among others
the IMD will provide information about aftershocks, if any, to the
NEOC/MHA
Note: as per section 6 (f) and section 10 (k) of DM Act 2005, at
national level the NDMA and NEC is responsible for
implementation of policies and plans for disaster response. Thus
while disseminating information the concerned agencies must keep
both the agencies (NDMA/NEC) in loop.

Preparedness checklist
Sl.
No.
1.
2.
3.
4.
5.

6.

7.

Preparedness Measures

Prepare an information base for each
type of disaster
Prepare a manual for handling the
NEOC/MHA equipment
Train staff on functioning of the
EOCs
Maintain
regular
updates
of
telephone directory
Prepare checklist of action for
collection of
information from
various sources, including early
warning
agencies
and
State
Government
/
District
Administration
Develop protocol for dissemination
of early warning information to
designated authorities at the Centre,
State Government and District
Administration level
Develop a procedure for converting
early warning messages into Watch,
Alert, and Warning, and obtaining
quick approval of the competent
authorities

Agency

Monitored and
approved by

NEOC/MHA

NDMA

NEOC/MHA

NDMA

NEOC/MHA

NDMA

NEOC/MHA

NDMA

NEOC/MHA

NDMA

NEOC/MHA

NDMA

NEOC/MHA

NDMA
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3.2 Search and Rescue (SAR)

Lead agencies: NDMA/ MHA/ NDRF
Support agencies:


Ministry of Defence



Ministry of Health and Family Welfare



Ministry of Road Transport & Highways



Ministry of Civil Aviation



Ministry of Railways



United Nations Disaster Management Team, international and national NGOs, and
voluntary agencies

Objective: To assist State Government with NDRF, CAPFs and defence forces in carrying out
search and rescue operations swiftly in order to save the lives of disaster victims.
Disaster management is a State Subject and the first responders to a disaster or threatening
disaster situation will be State Agencies i.e. SDRF, Civil Defence, Home Guards, Police and
other State agencies.
As per provisions of the DM Act 2005, NDRF has been constituted for the purpose of
specialized response to a disaster or threatening disaster situation and has to function under the
general superintendence, direction and control of NDMA and under command and supervision of
DG, NDRF. Therefore, NDMA will decide deployment of NDRF in consultation with DG
NDRF and inform the NEC/ MHA.
Also in the situation of a severe disaster with adequate advanced warning, the local NDRF units
will be proactively deployed/ pre-positioned to handle the situation and NDMA & DG NDRF
will be informed about movement of the NDRF.
If the magnitude and severity of disaster would warrant more resources for search and rescue, the
NEC will decide deployment of Armed Forces/ CAPFs or any other Central Agencies as added
strength when the magnitude and severity of disaster would be beyond coping capabilities of the
NDRF alone.
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After the deployment of NDRF and other Central Agencies, NEC will make available to the
National Authority or State Authorities men, material or resources as are available with it
for the purpose of emergency response, rescue and relief (Section 10(2) (m) of DM Act
2005)
Over the years, specialised search & rescue capabilities have been developed for various
operations as under:


collapsed structure search and rescue



medical first response



flood rescue



deep water rescue



rope rescue



confined space rescue



detection, protection and decontamination for CBRN emergencies

SAR capabilities are being created at the National, State, District/City levels as under:
National level

State level:

District level

Village
level/Community
level: *

1. National Disaster
Response Force
(Specialist Agency)

State Disaster
Response Force

Fire and
Emergency
Services

Task Force on early
warning

2. Quick Response Teams
and Quick Medical
Response Teams of
Ministry of Defence
(Army, Air Force, Navy)

3. Emergency Response
Teams of Ministry of
Health and Family
Welfare

Health Services of
State Government

Local Police and
Home guards

Civil Defence

Task Force on
Evacuation

Task Force on Search
and Rescue

First Aid by District Task Force on First Aid
level Health
Authorities
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Preparedness and response measures
Preparedness:
NDMA/ NDRF

 Develop protocol for proactive deployment and prepositioning in situation of a disaster when adequate early warning
is available


Prompt deployment in the aftermath of a disaster



Train and equip SAR teams of NDRF



Formulate SOPs for the activation and deployment of SAR

teams, including their demobilisation

Preparedness:
CAPFs/ Defence
Forces

Response:

NDRF (as specialist
agency)



Develop field guides/ operational manual and checklists for
SAR operations



Prepare handbooks on team equipment required



Impart training to SDRFs



Train and equip SAR teams of defence forces and CAPFs



Formulate SOPs for the activation and deployment of SAR

teams, including their demobilisation


Develop protocol for positioning of teams in advance



Develop field guides/operational manual and checklists for
SAR operations

 Coordinate with local district/ city administration, which shall
be responsible for the deployment of SAR teams in the
district/city
 Conduct a rapid and comprehensive SAR needs assessment
after a disaster or when there is an imminent threat


Carry out SAR operations by locating, extricating and
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SDRF (as first
responders)

providing on-site medical treatment to victims trapped in
collapsed structures
 Provide SAR management and coordination assistance to the
affected State EOC team

CAPFs/ Defense
Forces (as added
strength if required)



Coordinate search and rescue logistics during field operations



Provide status reports of SAR updates throughout the
affected areas

 Develop a strategy for SAR operations comprising initial and
rapid search as well as in-depth search operations deploying
electronic equipment and the dog squad
 Prioritize search operations based on various considerations
such as number of potential victims in a building, size and
conditions of the structure, safety and security, as well as
availability of resources
 Develop a search plan on the basis of initial assessment and
survey of the affected area/building structures for coordinated and
synergetic efforts
 Decide on the tactics of SAR operations based on the
parameters so defined

Response:



NEC/MHA

Arrange rapid transportation (including Aircraft and helicopter) of
NDRF and CAPF teams as well as teams from abroad to the
affected areas, as may be applicable.

Preparedness checklist
Sl.
No.
1.

Preparedness Measures

Prepare handbook on team NDRF
equipment

Agency

Action Taken /
Remarks
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2.

Develop Standard Operating NDRF
Procedures for activation and
deployment of SAR teams

3.

Prepare
field NDRF
guides/operational
manual
checklists/emergency tool kit

4.

Keep ready an inventory of NDRF
MFR and CSSR kits

5.

Prepare
a
deactivation/ NDRF
demobilization checklist

Providing Relief to Disaster Victims through National Disaster Response Reserve
a.
In the event of a devastating disaster, large numbers of people are rendered homeless. In
such situations, shelter becomes a critical factor for survival of the affected people in the initial
stages of a disaster. Further, shelter becomes essential for protecting a distressed population from
harsh climatic conditions for post-disaster, extreme weather conditions can be life-threatening.
Moreover, shelter is significant for victims of disasters to retain their human dignity and to sustain
family and community life in difficult circumstances.
b.
13th FC has recommended a Grant of Rs 250 Cr in the form of revolving fund with NDRF
for maintenance of National Inventory of relief materials under National Disaster Response
Reserve (NDRR). NDMA/ NDRF are responsible for Creation of NDRR with National Inventory
of relief materials for level 3 disasters when the magnitude and severity of destruction is beyond
coping capabilities of State Govt. The National Inventory will have provisions for providing
immediate relief to maximum of 4, 00,000 affected people (2, 50,000 in plains and 1, 50,000 in
high altitude region). There are provisions for temporary & transitional shelters, restoration of
water supply & sanitation, restoration of lightings & stand-by power supply, provisions for living
perquisites, food items & cooking arrangements, logistic equipments & transportation, medical aid
arrangements under National Inventory of NDRR. For a detailed list of items under NDRR refer to
Annexure.
c.
The affected State Government may seek assistance from NDMA/ NDRF in terms of
resources or technical experts for setting up of temporary or intermediate shelters in the affected
areas.
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Providing Foreign Assistance
GoI may provide assistance to friendly neighboring and other countries in situation of a major
disaster, if assistance is requested by the affected country through proper diplomatic channels.
a. Reviewing Foreign Assistance
In case of assistance requested by a foreign nation, the MHA is required to coordinate with the
MEA which is primarily responsible for reviewing foreign offers of assistance and channelizing
the same.
In consultation with the Government of the affected Country, the MEA will make an assessment
of the response requirements that could be provided by the GoI.
The offer of foreign assistance could be in the following areas:


USAR operations



Specialised emergency equipment



Medical teams



Critical medical equipment



Medicines and vaccines



Technical experts



Relief items available in NDRR
b. Framework of Acceptance

There are certain parameters within which the GoI will consider while extending assistance to
other countries in disaster response, namely that:


such offers will be accepted only from those countries with which India maintains
diplomatic relations



if the GoI is a signatory to a bilateral or multilateral agreement with a country requesting
assistance in disaster response, the proffered assistance will be allowed under the
provisions of agreements and prevailing regulations as applicable. Any violation of the
provisions of these agreements will result in a termination of foreign assistance by the
GoI



the International Disaster Response Laws, (IDRL) Rules and Principles Programme,
guidelines of the IFRC on international humanitarian assistance will be the guiding factor
in facilitating external assistance



external assistance will be provided in a responsible and coordinated manner to minimise
its impact on local resources as well as ensure good quality and accountability standards
c. Multilateral Assistance

In the case of request of assistance from UN agencies:
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their request will be accepted subject to the GoI’s approval. The MEA and the MHA will
take a decision based on factors such as the appropriateness of the offer, among others



the concerned UN agencies will coordinate with the affected country handling specific
areas of assistance requested from GoI



upon accepting the request of assistance, the GoI will inform the concerned UN agency
to coordinate with the affected country



any intention on the part of the UN agencies to conduct an individual or joint
assessment of the situation will require the permission of the GoI and Government of the
affected country
d. Bilateral Assistance

Any request of assistance by a foreign country on a bilateral basis requires:


the GoI’s acceptance/approval before it can be channelised to the affected country



that the embassy of the concerned country coordinate with the MEA and MEA in
consultation with MHA for routing USAR teams, medical teams and technical experts



that the affected country take care of local facilitation and transportation of the Indian
teams, ensuring that they conform to regulations



that the Resident Commissioner of the affected country coordinate and make a
deployment plan for the Indian teams/resources in order to prevent any delays
e. Logistics of co-ordination

Clear cut procedures have been laid down to facilitate and expedite the entry of foreign
teams/personnel/resources and ensure their effective assistance:


the MEA, in consultation with the MoD and MHA, will decide on their point of entry –
airport, seaport, land crossing point or military base



there will be a single point expeditious clearance at the point of entry of
personnel/teams/resources. MEA to expedite visa/custom/security clearances



local costs of providing assistance will be borne by the concerned foreign country



the affected country will provide security to the teams/personnel on foreign soil



in case of violations of any rules/regulations or terms and conditions of
bilateral/multilateral agreements, the GoI will terminate such assistance.

on completion of the disaster response phase or assigned responsibilities, the GoI, in
coordination with the affected country, will terminate international assistance
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3.3 Communications
Lead agency: Ministry of Communications & IT
Support agencies:
 Ministry of Communication & Information Technology
 Directorate of Communication and Police Wireless
 Ministry of Railways
 Ministry of Power
 Ministry of Road Transport and Highways
 Ministry of Petroleum and Natural Gas
 Power Grid Corporation of India Limited
 National Disaster Response Force
 Ministry of Civil Aviation
 Ministry of Defence
 Telecom Service Providers
 Central Water Commission
Objective: To ensure restoration of emergency communication in disaster affected areas.

A major disaster situation invariably disrupts the communication system in the affected area at a
time when a quick and uninterrupted flow of information would facilitate rescue and relief. In
such a situation, Central Ministries/Departments/Agencies are expected to fulfil the following
responsibilities towards restoring or setting up alternate communication systems in the affected
areas to assist the concerned State Government:





restore the telecommunication network if it has broken down in the affected areas
establish wireless/radio/telephone communication systems between the EOCs and
various responding agencies in the affected area for a smooth flow of information
set up additional telecommunication facilities for victims/general public
establish temporary mobile exchanges on a priority basis

Preparedness and response measures
Preparedness:

Ministry
of
Communications &
IT



establish a system in association with telecommunication service
providers for dissemination of Early Warning messages / alerts
through SMS/voice messages
appoint a nodal officer for coordinating Central assistance
communicate the telephone numbers and email address of the
appointed nodal officer to all State Governments
 identify the resources likely to be required by the concerned State
Government after the occurrence of the hazard event
 prepare and update the inventory of resources, equipment
and
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Response


Preparedness:
Ministry
Communication
Information
Technology
Response
Preparedness:
NDRF



experts, constitute teams and impart
training
convene coordination meetings with the line departments and
agencies at various levels
prepare operational checklists
prepare a manual/handbook on repair/restoration of the
telecommunication system
prepare emergency toolkits for telecommunication
coordinate with telecommunication service providers for the
dissemination of Early Warning messages/alerts through
SMS/voice messages
coordinate directly with functional
counterparts / agencies in
the concerned State Government to provide the assistance required
channelize Central assistance to the State or directly to
the
affected area/district at the State’s request
assess the extent of damage caused to the entire communication
infrastructure such as the overhead route damage, cable damage
and specific equipment damage
establish temporary operational telecommunication
facilities in
the affected area
identify telecommunication facilities that need to be transported to
the affected area to establish emergency operational services
coordinate restoration and repair of telecommunications
infrastructure
coordinate with telecommunication service providers in the public
as well as private sectors for restoration of services in the affected
area
provide Central teams and critical equipment for repair and
restoration of telecommunication networks
coordinate with private service providers, facilitate the restoration
of their networks and services, and request special assistance from
private service providers wherever needed
undertake any other tasks related to communication as the
situation warrants
provide IT-related capabilities and services wherever needed

of
&



protect, restore, and maintain IT networks and related capabilities
and services
 prepare and update the inventory of equipment for establishing
communication among responders at
disaster sites
 keep the equipment in functioning condition
 prepare an operational manual to help establish connectivity with
all the important emergency facilities

151



establish communication among responders in the disaster area
through wireless, VSAT or SAT phones



prepare and update the inventory of equipment for establishing
communication links among NEOC – I & II, SEOC, DEOC and
mobile EOC at the disaster site
keep the equipment in functioning condition
prepare a manual for supporting, restoring, and strengthening
communication links

Response
Preparedness:
DCPW




Response

 re-establish communication links among NEOC, SEOC, DEOC
and mobile EOC in the affected area
 establish a temporary wireless communication facility on
a
priority basis for use by the SEOC, district officials, members of
the State Government machinery, officials of transit and relief
camps, and NGOs

Preparedness:
MTNL/BSNL

 identify telecommunication networks in various States
 prepare and update the inventory of resources and
equipment
 constitute emergency teams and train them in restoration of
communications network
 prepare operational checklist

Response

 identify the actual and planned action of telecommunication
companies (MTNL/BSNL) towards reconstruction/restoration of
their facilities
 identify operational telecommunication networks within the
affected area
 identify telecommunication facilities that need to be transported to
the affected site to establish an emergency operational service
 establish a temporary communication facility through mobile
exchanges on priority for use by the SEOC, district
officials,
members of the State Government machinery, officials of transit
and relief camps, and NGOs
 establish a temporary communication facility for public use
 carry out an assessment of overall damage to the overhead route
damage, cable damage, and specific equipment damage
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Note: Wherever NEOC is mentioned for receiving of information from the state
government, it must mentioned there NEOC – I and II
Preparedness Checklist
Sl.
No.

Preparedness Measures

Agency

Monitored and
approved by

1.

Prepare operational checklists

Ministry of Communication & NDMA/ NEC
Information Technology NDRF,
DCPW

2.

Prepare an inventory of Ministry of Communication & NDMA/ NEC
equipment’s, resources, among Information
Technology
others
MTNL/BSNL/NDRF

3.

Prepare a list of PSUs, private Ministry of Communication & NDMA/ NEC
agencies, and experts for Information Technology
providing
support
in
restoration of communication

4.

Constitute teams

Ministry of Communication & NDMA/ NEC
Information Technology

5.

Train teams

Ministry of Communication & NDMA/ NEC
Information Technology
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3.4 Evacuation
Lead agency: Ministry of Home Affairs/Ministry of Defence
Support agencies:





Ministry of Civil Aviation
Ministry of Defence
Ministry of Shipping
National Disaster Response Force

Objective: To assist the affected State Government in evacuation of people from areas
likely to be affected by tsunami, cyclone, floods, landslide and avalanche.

Evacuation of people likely to be affected by an imminent disaster will be the primary
responsibility of the district administration. When the time available for evacuation is too short
and it may not be feasible to press the Government machinery into action for evacuation of
people, self-evacuation may be resorted to. In such a situation the State Government may make
announcements for evacuation through television and radio networks and other public
announcement channels. The State Government and the GoI will assist the district administration
in evacuating people.
The GoI’s assistance in evacuation will be required in cases where the resources available with
the State Government are not sufficient, such as:




evacuation of large numbers of people from far flung areas and islands (Andaman
and Nicobar Islands and Lakshadweep Islands, among others etc.) in cases of
cyclone and tsunami
evacuation of visitors/pilgrims stranded in remote Himalayan regions on account
of inclement weather, landslides, flash floods and avalanches
evacuation of fishermen from the high seas in case of a cyclone

The major considerations for evacuation in such cases would be the time available for evacuation
and the length of time required for safe evacuation. In certain cases, the GoI may be required to
provide helicopters, aircrafts, ships, and high speed boats for speedy and effective evacuation.
Preparedness and response measures
Preparedness:
MHA






identify likely areas where the GoI’s assistance would be required
for evacuation
assess evacuation needs such as the number of people required to
be evacuated and mode of evacuation
prepare an evacuation plan keeping in mind a worst case scenario
ensure that resources for evacuation such as helicopters, aircrafts,

154



Response





high speed boats and ships to be provided to the concerned
Government are available
develop protocol for safe evacuation

State

coordinate with the affected State Government for quick
assessment of evacuation needs such as the number of people to
be evacuated and mode of evacuation
identify requirements of resources for evacuation such as
helicopters, aircrafts, high speed boats and ships to be provided
to the affected State Government
coordinate with support agencies to mobilise Central resources
required by the affected State
channelise Central resources to the State at its request or directly to
an affected district/area
monitor the situation

Preparedness:
 develop a standard procedure for providing aircraft
Ministry of Civil
evacuation of people from areas likely to be affected
Aviation

for

quick

 deploy the required resources in close proximity of the affected
areas for quick deployment of the resources
 provide aircraft for evacuation of people from the areas likely to be
affected

Response

 identify/earmark the required resources (from the Indian Army, Air
Force, Navy and Coast Guard) in close proximity to the areas
identified by the MHA
 prepare operational checklists/manuals for
deployment
of
forces
 deploy the required resources (from the Indian Army, Air Force,
Navy and Coast Guard) in close proximity of the affected areas for
quick deployment
 identify and provide helicopters, aircraft, high speed boats and
ships for evacuation of people from the areas likely to be affected

Preparedness:
MoD

Response
Preparedness:
Ministry
Shipping


of


identify/earmark the required resources in close proximity to the
areas identified by the MHA
prepare operational checklists / manuals for
deployment
of
ships /crews
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Response

 deploy the required resources in close proximity of the affected
areas for quick deployment
 provide high speed boats, ships for evacuation of people

Preparedness:
NDRF





identify teams and equipment’s for deployment for evacuation
prepare operational checklists/manuals for deployment of NDRF
deploy teams and equipment for evacuation in consultation with the
affected State Government/District Administration





identify teams and equipment for deployment for evacuation
prepare operational checklists/manuals for deployment of CAPFs
deploy teams and equipment for evacuation in consultation with the
State Government / District Administration

Response
Preparedness:
CAPFs
Response

Preparedness checklist
Sl.
No.

Preparedness measures

Agency

resources/ MHA
for
quick

Monitored
and approved
by

1.

Earmark
units/battalions
deployment

2.

Prepare handbook/manual for NDRF, MHA
evacuation

NDMA

3.

Develop evacuation plan

MHA

NDMA

4.

Undertake
drills

mock/simulation MHA

NDMA

5.

Prepare operational checklists

6.

Develop Standard Operating MHA
Procedure for evacuation

NDMA

7.

Prepare list of agencies/NGOs MHA
working in the area which
could assist in evacuation

NDMA

MHA/MOD/NDRF/CAPFs

NDMA

NDMA
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3.5 Critical Transport
Lead agencies:





Ministry of Road Transport & Highways
Ministry of Railways
Ministry of Civil Aviation
Ministry of Shipping

Support agencies:






Ministry of Home Affairs
Ministry of Defence
National Highways Authority of India
Inland Waterways Authority of India

National Disaster Response Force

Objective: To coordinate and provide resources to support the needs of transportation in the
event of a disaster so that emergency response and recovery efforts are carried out smoothly,
private and public transport are restored, and movement and trade of goods resumed.

In a major disaster situation, the transportation network in a disaster-affected area is likely to be
impaired. The concerned State Government may not have the expertise or the resources to access
the affected areas in order to restore the various transportation networks. Armed Forces shall
support restoration work of airfields / helipads for use in emergency situation.
Preparedness and response measures
Preparedness:
 appoint a nodal officer for coordinating Central assistance
Ministry of Road  communicate the telephone numbers as well as email address of
Transport
&
the appointed nodal officer to all State Governments
Highways
 prepare field guides/manuals/checklists for a quick assessment of
damage to the transport sector
 prepare transportation safety guidelines for specific disasters
 constitute and train expert teams from the surface transport sector for
emergency repairs, restoration and resumption
 procure and maintain an inventory of critical equipment’s
 develop procedures and systems for emergency procurements

 depute teams for reconnaissance surveys of the extent of damage to
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Response










Preparedness:
Ministry
Railways

Response

the surface transport sector
assess the extent of damage to transportation infrastructure
and
ascertain the extent of Central assistance required
prepare a First Assessment Report in conjunction with the concerned
State
coordinate restoration and repair of transport infrastructure,
including the national highways
identify and provide required machinery and equipment from
external sources for repair/restoration of transport infrastructure
dispatch teams of experts from Central agencies, if required, for
an inspection of bridges, roads, and other transport
structures
coordinate with corporations/companies working in the
transportation and supplies sector, both public and private, for the
restoration of transport services
channelise Central assistance to the State or, at the State’s request,
directly to an affected district /area
perform any other tasks related to transport as the situation warrants

 appoint a nodal officer for coordinating Central assistance
of  communicate the telephone numbers as well as email address of
the appointed nodal officer to all State Governments
 prepare field guides/manual/checklists for a quick assessment of
damage to rail Infrastructure due to a disaster
 constitute and train expert teams from the Railways for emergency
repairs, restoration and resumption
 procure and maintain an inventory of critical equipment
 develop procedures and systems for emergency procurements

 coordinate and operate special trains in the affected areas
 provide railway wagons, passenger coaches, trucks, and containers
for the movement of relief supplies
 coordinate restoration and repair of transport infrastructure
 identify the requirements of rail resources in the affected areas to
assist the concerned State Government in its response actions
 perform any other tasks related to rail transport as the situation
warrants

Preparedness:
 appoint a nodal officer for coordinating Central assistance
Ministry of Civil  communicate the telephone numbers as well as email address of
Aviation
the appointed nodal officer to all State Governments
 prepare field guides/manual/checklists for a quick assessment of
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damage to the civil aviation sector
constitute and train expert teams from the civil aviation sector for
emergency repairs, restoration and resumption
procure and maintain an inventory of critical equipment’s
develop procedures and systems for emergency procurements
coordinate and operate special flights in the affected areas
coordinate restoration and repair of civil aviation infrastructure such
as airports and airstrips
enforce aviation/airspace control
coordinate air traffic in the affected zone
perform any other tasks related to air transport as the situation
warrants

Response
Preparedness:
 appoint a nodal officer for coordinating Central assistance
Ministry
of  communicate the telephone numbers as well as email address of
Shipping
/
the appointed nodal officer to all State Governments
Directorate
 prepare field guides/manual/checklists for a quick assessment of the
General, Shipping
damage to the shipping sector
 constitute and train expert teams from the shipping sector for
emergency repairs, restoration and resumption
 procure and maintain an inventory of critical equipment
 develop procedures and systems for emergency procurements
Response





identify requirements of water transport resources in the affected
areas to assist the affected State Government in its response actions
provide ships, cruises and high speed boats for the movement of
people and relief supplies
coordinate marine traffic in the affected zone

Preparedness checklist
Sl.
No.

1.

Preparedness Measures

Agency
Monitored and
approved by

Prepare field guides / manual / Ministry of Road Transport & NDMA/ NEC
checklists
Highways
Ministry of Railways
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Ministry of Civil Aviation
Ministry of Shipping

2.

Constitute and train teams

Ministry of Road Transport & NDMA/ NEC
Highways
Ministry of Railways
Ministry of Civil Aviation
Ministry of Shipping

3.

Develop an inventory of
equipment’s and resources like
earth movers, bailey bridges
and construction equipment,
among others

Ministry of Road Transport & NDMA/ NEC
Highways
Ministry of Railways
Ministry of Civil Aviation
Ministry of Shipping

4.

Maintain a list of PSUs and Ministry of Road Transport & NDMA/ NEC
private agencies for providing Highways
support
Ministry of Railways
Ministry of Civil Aviation
Ministry of Shipping

5.

Constitute a panel of experts Ministry of Road Transport & NDMA/ NEC
for inspection of bridges, Highways
roads, and other structures
(for road bridges)
Ministry of Railways (for rail
bridges)
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3.6 Information Management, Media Management and Helpline
Lead agencies: Ministry of Home Affairs, National Disaster Management Authority
Support agencies:














Ministry of Information and Broadcasting
Ministry of Science and Technology
Ministry of Communication & Information Technology
Ministry of Earth Sciences
Ministry of Water Resources, River Development and Ganga Rejuvenation
Ministry of Telecommunication
Ministry of Health and Family Welfare
Ministry of Power
Ministry of Civil Aviation
Indian Space Research Organisation/Department of Space (ISRO/DoS)
Ministry of Defence
National Disaster Response Force
Press Trust of India

Objective:




to collect, process and disseminate information about an actual or potential disaster
situation to all stakeholders so as to facilitate response and relief operations
to collect reliable information on the status of the disaster and disaster victims and
convey the same to the print and electronic media, both national and international
to keep the public informed about the impact of disaster and various measures taken for
the welfare of the affected people.

In the event of any disaster it is the primary responsibility of the authorities to provide accurate
information on the unfolding situation. However, getting accurate information about the impact
of a disaster in the initial period of response is a challenging task, for most existing channels of
information and communication could get damaged and impaired.

It is essential to have a plan of information management win the event of a disaster so that
reliable information about the situation can be disseminated through media networks, print and
electronic, and other means of outreach. One of the most critical needs in any disaster is to have
a simplified way of identifying and tracking victims and providing information to next of kin,
relatives and friends of the victims and general public.
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Preparedness and response measures
Preparedness:

NEOC,MHA, and
Ministry
of
Information
and 
Broadcasting/

NDMA























prepare and update the directory containing telephone numbers, fax
and email addresses of all concerned agencies/authorities in the
GoI/State Government and other line departments
develop an information base for specific hazards
develop templates of early warning messages for specific hazards
develop a protocol for the dissemination of information to all
television and radio networks as well as print media
prepare checklists for collection of information from various
sources, including early warning agencies and the concerned State
Government
set up a system for instant messaging (SMS) to all concerned
authorities
develop formats for collection of information from the field
train EOC staff and conduct simulation drills/mock exercises
coordinate with all public and private television channels and radio
networks for the dissemination of disaster warning signals
brief different media channels on action taken and the latest status
issue bulletins, press releases and other advisories
set up toll free numbers (help lines) in various agencies/ facilities of
GoI
provide people information about the helpline numbers
provide basic safety precautions and dos and don’ts to people
seeking such inputs
collect, process and disseminate information to the public about the
welfare of citizens in the affected area
collect updated information from SDMA, DDMA, SEOC, and
DEOC
update information through print and electronic media as well as
their websites
keep the country updated and well informed about the status of the
disaster
provide situation updates to all television and radio networks
develop appropriate graphics and pictures to spread useful
information in the disaster-affected area
send updates to various electronic networks and print media at
regular intervals
update and feed information to key Government agencies
set up a mechanism for identifying and tracking victims and making
help available to them
review and update precautionary measures and procedures to be
followed
NEOS/MHA control room will serve as a Node for early
warning/alert message to public information channels etc.
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Response:
MHA/NDMA













flash warning signals on all television and radio networks
coordinate, collect, process, report and display essential elements of
disaster-related information
update and feed information to key Government agencies
provide accurate information through print and electronic media as
well as its website for easy availability and appropriate access to the
members of public.
provide situation updates to all television and radio networks at
regular intervals
keep the country updated and well informed about the status of the
disaster
develop appropriate graphics and pictures to disseminate useful
information among all participating agencies as well as the people
provide ready formats to collate information on different aspects of
the disaster from the concerned State/District to facilitate accurate
communication
document all response/relief and recovery measures
prepare situation reports every 3-4 hours during the initial response
phase of a disaster and thereafter twice or once daily
any other tasks related to information and planning

Preparedness checklist
Sl.
No.
1.

2.

Preparedness Measures

Agency

Develop and maintain an MHA
information base on each
disaster
for
ready
dissemination

Monitored and
approved by
NDMA

Prepare
a
template
for MHA
collecting all the important
information from the affected
State and District
Develop a facility for press MHA
conferences and media briefing

NDMA

4.

Set up communications and MHA
Internet connectivity for a
seamless flow of information

NDMA

5.

Prepare templates/formats for MHA
/
issuing press releases, bulletins Information

3.

NDMA

Ministry

of NDMA
and
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and advisories

Broadcasting

6.

Connect with all the television Ministry of Information and NDMA
and radio networks as well as Broadcasting
important newspapers

7.

Create a separate website for MHA
disaster
information
and
provide updates for the website

NDMA

164

3.7 Food and Nutrition
Lead agencies: Department of Consumer Affairs, Department of Food and Public Distribution
Support agencies:










Ministry of Road Transport & Highways
Ministry of Civil Aviation
Ministry of Railways
Ministry of Social Justice and Empowerment
Ministry of Home Affairs
National Disaster Management Authority
National Disaster Response Force
Food Corporation of India
Food and Agriculture Organisation

Objective: To provide additional and appropriate food supplies and transport such supplies to
areas affected by a major disaster, necessitating a response from the GoI

Disasters may lead to situations where affected people are deprived of food and nutrition for their
survival and well-being. The supply chain may be affected, disrupting the affected population’s
access to food. The State Government, though primarily responsible for providing prompt and
adequate food supplies to disaster victims, may not be in a position to provide an adequate
quantity and quality of food in a timely manner to the affected population. In such a situation the
State Government may seek assistance from the GoI for additional supplies of items such as food
grains and sugar. The Central Department of Food and Public Distribution are expected to provide
an adequate supply of essential food items that are in keeping with the dignity of local food
practices of the disaster victims.
Preparedness and response measures
Preparedness:

Department
of 
Food and Public
Distribution




appoint a nodal officer to coordinate Central assistance
communicate the telephone numbers as well as email address
of the appointed nodal officer to all State Governments
identify food warehouses/grain banks/reserves in different parts
of the country
make an assessment of the likely requirements of food
grains, sugar and other essential food items in different parts
of the country and position supplies in advance
prepare an inventory of available food stocks for different
regions and arrange food stocks for different regions of the
country as per local food practices and nutritional needs of the
affected population, appropriate and acceptable to recipients
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Response



set minimum quality standards for the food to be distributed to
the affected population



coordinate with State authorities and assess requirements of
food for the affected population
make emergency food supplies available to the State from
national and regional warehouses
ask States that are geographically close to the affected areas to
send food to the disaster-affected areas
make an assessment of additional requirements of food
grains for distribution to the disaster-affected people
allocate additional quotas of food grains, sugar, cooking oil,
and fuel to the affected States
ensure adequate supplies of food grains to the concerned
State for distribution through the Public Distribution System
coordinate with the Ministry of Railways and Surface
Transport for the transportation of additional quotas released
to the affected State Government
provide food grains and other civil supplies to address the
nutritional needs of the affected population, including
malnutrition and micronutrient deficiencies of specific
groups such as lactating women and infants









Preparedness checklist
Sl.
No.

Preparedness Measures

Agency

Monitored and
approved by

1.

Identify warehouses /stocks of Department of Food and Public NDMA / NEC
food grains
Distribution

2.

Prepare region/State-wise food Department of Food and Public NDMA / NEC
basket
Distribution

3.

Establish minimum standards Department of Food and Public NDMA / NEC
of maintaining food quality/ Distribution
quantity

4.

Prepare inventory of available Department of Food and Public NDMA / NEC
resources of food
Distribution

5.

Prepare handbook/guidelines Department of Food and Public NDMA / NEC
on allocation of additional Distribution
quota / supplies to States
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3.8 Drinking Water and Water Supply

Lead agency: Ministry of Drinking Water & Sanitation
Support agencies:
 Ministry of Rural Development
 Ministry of Health and Family Welfare
 Ministry of Consumer Affairs and Public Distribution
 Ministry of Environment, Forest & Climate Change
 Ministry of Home Affairs
 National Disaster Management Authority
 National Disaster Response Force
Objective: To provide assistance to the concerned State Government in providing
disaster-affected areas with clean drinking water and to reduce the spread of diseases
through water.

Access to water for drinking as well as other purposes is critical for the survival of disaster
victims. In a major disaster situation, surface water sources and storage tanks get contaminated,
thus adversely affecting the water supply. Most of the water available is usually unfit for
drinking. The need of the hour is preparedness and effective response. Ministry of Drinking
Water and Sanitation has developed Standard Operating Procedure for Rural Drinking Water
Supply and Sanitation.

Preparedness and response measures
Preparedness:
Department
Water Supply


of 






appoint a nodal officer to coordinate Central assistance
communicate the telephone numbers and email address of the
appointed nodal officer to all State Governments
determine the various aspects of damage that a disaster can cause to
the drinking water supply infrastructure
identify the kind of assistance required by the concerned State
Government
develop manuals and toolkits for assessment of damage to the
drinking water supply infrastructure such as pipelines, water
treatment plants and overhead tanks
prepare an inventory of equipment required to clean up water,
including desalination machines and stocks of chlorine tablets,
among others
prepare a list of PSUs and private agencies which could provide
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Response














support in restoration of the drinking water supply
constitute teams and impart training in identifying damaged water
pipelines and repairing/restoring them
develop operational checklists for teams
prescribe procedures for identifying contaminated water bodies and
de-contamination
set drinking water standards
identify requirements of resources in the affected areas to assist the
concerned State Government in its response actions
coordinate directly with functional counterparts/agencies in the
State Government to provide the assistance it requires
channelise Central assistance to the State or directly to the affected
district/area as requested by the State
carry out an assessment of damage to the drinking water supply
infrastructure such as pipelines, water treatment plants and
overhead tanks
deploy teams and provide necessary equipment for cleaning of
water, including desalination machines when required
supply a stock of chlorine tablets to the concerned State
provide technical assistance in identifying damaged water pipelines
and getting them repaired and restored
assist in identifying contaminated water bodies and provide
technical assistance in de-contamination
prescribe procedures for storing water in a way as to maintain its
purity
provide desalination plants and water purification kits for the
concerned State Government
set drinking water standards in affected areas
any other task related to drinking water and water supply

Preparedness checklist
Sl.
No.

Preparedness Measures

Agency

Monitored and
approved by

1.

Set minimum standards for safe Ministry of Drinking Water NDMA/NEC
drinking water
& Sanitation

2.

Determine the various equipments/ Ministry of Drinking Water NDMA/NEC
resources required by the affected & Sanitation
State for restoration
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3.

Prepare inventory of equipments

Ministry of Drinking Water NDMA/NEC
& Sanitation

4.

Constitute teams from Central Ministry of Drinking Water NDMA/NEC
agencies for providing assistance
& Sanitation

5.

Prepare
manuals/checklists
on Ministry of Drinking Water NDMA/NEC
handling of equipment/repairs, etc.
& Sanitation

6.

Prepare operational checklists for Ministry of Drinking Water NDMA/NEC
Central teams to be deployed for & Sanitation
restoration of drinking water

7.

Prepare a checklist of emergency Ministry of Drinking Water NDMA/NEC
tool kit
& Sanitation

8.

Prepare a list of PSUs and private Ministry of Drinking Water NDMA/NEC
agencies for providing support in & Sanitation
restoration of drinking water supply
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3.9 Temporary Shelters/Relief Camps

Lead agencies: Ministry of Housing and Urban Poverty Alleviation
Support agencies:





Ministry of Home Affairs
National Disaster Management Authority
Ministry of Road Transport & Highways
Central Building Research Institute, Housing and Urban Development Corporation ,
Building Materials & Technology Promotion Council

Objective: To provide Central assistance to the concerned State Government for providing safe,
hygienic and secure living spaces to meet the physical needs of disaster-affected individuals,
families and communities.

In the event of a devastating disaster, large numbers of people are rendered homeless. In such
situations, shelter becomes a critical factor for survival of the affected people in the initial stages of
a disaster. Further, shelter becomes essential for protecting a distressed population from harsh
climatic conditions for post-disaster, extreme weather conditions can be life-threatening. Moreover,
shelter is significant for victims of disasters to retain their human dignity and to sustain family and
community life in difficult circumstances.
The affected State Government may seek assistance in terms of technical experts or resources for
setting up of temporary or intermediate shelters in the affected areas.
Preparedness and response measures
Preparedness:
NDMA/NDRF








13th FC has recommended a Grant of Rs 250 Cr in the form
of revolving fund with NDRF for maintenance of National
Inventory of relief materials under National Disaster
Response Reserve (NDRR)
Creation of NDRR with National Inventory of relief
materials for level 3 disasters when the magnitude and
severity of destruction is beyond coping capabilities of State
Govt,
The National Inventory will have provisions for providing
immediate relief to maximum of 4,00,000 affected people
(2,50,000 in plains and 1,50,000 in high altitude region)
Provisions for temporary & transitional shelters,
restoration of water supply & sanitation, restoration of
lightings & stand-by power supply, provisions for living
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Preparedness:



Ministry of Urban
Development




Response






perquisites, food items & cooking arrangements, logistic
equipments & transportation, medical aid arrangements
under National Inventory of NDRR
develop minimum standards for setting up shelters and relief
camps
stockpile tents, blankets and other shelter materials at the
NDMRCs
develop guidelines for the assessment of the housing sector in
consultation with structural engineers/experts from reputed
engineering institutions
develop guidelines for the repair/retrofitting of earthquake
damaged housing units in consultation with structural
engineers/experts from reputed engineering institutions
conduct training programmes for engineers drawn from the
PWD and other departments of the State Government to carry
out damage and loss assessment of housing sector
identification of
options for setting up relief camps and
temporary or intermediate shelters keeping in view the climate
as well as living habits of the people in the affected area
in advance enter into agreements with suppliers of tents and
other shelter materials
provide experts for a quick assessment of functional and stable
building structures
carry out a quick assessment of the damage to the housing
sector and requirement for temporary shelters and relief camps
provide cost-effective designs for multipurpose shelters which can
be built with locally available materials according to local needs
provide pre-fabricated materials for the construction of
temporary camps/intermediate shelters

Response: MoD



provide tents, blankets and tarpaulins, among others, for setting
up relief camps.

Response: MHA



supply necessary stores such as tents, blankets, and tarpaulins,
among others, for setting up relief camps
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Preparedness checklist
Sl.
No.

Preparedness Measures

Agency
Monitored and
approved by

1.

Creation of NDRR with NDMA/ NDRF
National Inventory of relief
materials

2.

Provisions for supplying NDMA/ NDRF
immediate relief to maximum
of 4,00,000 affected people
(2,50,000 in plains and
1,50,000 in high altitude
region)

3.

Maintain
inventories
manufacturing agencies

of Ministry of Urban Development

NDMA/ NEC

4.

Prepare a handbook on tent Ministry of Urban Development
structure and other collapsible
structures

NDMA/ NEC

5.

Prepare a handbook
assembling of structures

on Ministry of Urban Development

NDMA/ NEC

6.

Maintain
inventories
of Ministry of Urban Development
agencies that can supply
prefabricated materials for
construction of intermediate
shelters.

NDMA/ NEC

7.

Maintain a list of suppliers of Ministry of Urban Development
tents and other temporary
structures

NDMA/ NEC
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3.10 Public Health Emergency Service
Lead Agencies : Ministry of Health and Family Welfare
Support Agencies:






Ministry of Defence
Ministry of Railways
Director General of Health Services
National Disaster Management Authority/National Disaster Response Force
Private hospitals and healthcare providers

Objective: To provide medical assistance to the affected State in response to its demand for
emergency medical care in the aftermath of a disaster when the resources of the State and
District are overwhelmed.

Health Sector Preparedness and Response Plan
Preparedness for Public Health Emergencies
Introduction

Ministry of Health and Family Welfare (MOHFW) is the nodal Ministry for public health
emergencies (biological disasters). This apart, MOHFW would provide support to central
Ministries / States for all other disasters i.e. wherever there is a health impact (Public
Health in Emergencies).
(a) Public Health Emergencies (Biological Disasters)
Biological Disasters could be natural or intentional. There had been major
outbreak of communicable diseases in India during last two decades namely:
Plague outbreak in Surat (1994), SARS (2003), AES Syndrome in UP/Bihar
(2001-2013) Avian influenza (2006-2012) and Influenza Pandemic (2009-2010).
Emerging and re-emerging diseases like Dengue, Malaria, Leptospirosis, Cholera,
Crimean Congo Hemorrhagic Fever, Nipah virus also has the potential to cause
major epidemics.
(b) Public Health in Emergencies
Disasters like earthquake, tsunami, cyclone and floods affect large populations.
All these disasters have the potential to lead to mass causalities requiring quick
response from health sector. They also create environment for water borne, vector
borne, air borne and other communicable diseases. For preventing and quickly
mitigating disease/epidemic situations in such a setting, the population in such
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disaster affected areas needs to be put under surveillance for early detection of
disease outbreaks. This helps in timely institution of public health measures for
prevention and control of such diseases and to avoid spread of an epidemic from
one geographic territory to another.

II.

Legal Framework

As per the Constitution of India, Health, including health care delivery is a State subject
and the Central Government has specific responsibility areas in Public Health. Also, the
Directive Principles put added responsibility on the State to ensure Right to Health as
subsumed in Right to Life. The preparedness and response mechanisms for biological
disasters are to be primarily that of the State/ UT Administration. The Epidemic Diseases
Act, 1897 provides for instruments and mechanisms to enable the State to act in a manner
to control epidemic. A “Public Health (Prevention Control Management of Epidemics,
Bioterrorism and Disasters) Bill” on specific issues relating to prevention, mitigation,
preparedness and response is being considered by MOHFW that will provide powers to
authorities at all levels to prevent, mitigate, prepare and respond to epidemic, replacing
the statute of 1897. However, the Disaster Management Act, 2005 has defined roles and
responsibilities for disasters that include epidemics and empower the district and state
authorities to cope up with public health emergencies. In addition, the Criminal Procedure
Code and State Clinical Establishment Acts provide useful tools for enabling public
health situation control.

III.

Institutional Framework

Ministry of Health and Family Welfare (MOHFW) shall be the nodal ministry for
biological disasters (within the scope defined in this plan). Biological disasters include
emerging infectious diseases with potential for causing epidemics, mass casualties and
large-scale morbidity. Ensuring Bio-Security thus necessitate detecting all events with
such potential in the human health arena as well as Animal Health and Wild Life health
sector including Livestock. MOHFW would be nodal and lead department in such events
and will cover Emerging Pandemic Threats. For all other disasters having impact on
human health, MOHFW would be the supporting Ministry. In situations where control of
the biological disaster require resources is beyond the that of MOHFW, it would be
supporting the State with guidance, outbreak investigation, laboratory diagnosis, advising
on appropriate public health measures and providing logistic support in terms of human
and material resources (wherever required).
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Emergency Medical Relief (EMR) Division in Directorate General of Health Services
would be the focal point in Ministry of Health for coordinating preparedness and
response. Institutions under Department of Health (National Centre for disease Control
(NCDC), Delhi, National Vector Borne Disease Control Programme (NVBDCP),
National Institute for Mental Health and Neuro Sciences (NIMHANS), Bangalore, Public
Health Foundation of India (PHFI), Delhi, National Institute of Health and Family
Welfare (NIHFW), Delhi, Central Government hospitals and Medical Stores
Organization (MSO) would provide the resource support for health sector preparedness.

IV.

Components of Health Sector Preparedness

The core components of health sector preparedness are:
(a) Disease Surveillance
Integrated Disease Surveillance Programme (IDSP) under National Health
Mission having pan India presence would be the backbone of the Surveillance
network. IDSP platform would also support regional and global network. It has
community and hospital based data gathering mechanism. Collection, collation,
analysis and information flow would use both terrestrial and satellites based
information technology and cover all districts.
The surveillance system currently reports epidemic and outbreak events from
across the country in its weekly Outbreak Reports. Its disease trend system
reporting is also quite robust in presumptive case reporting in syndromes like
diarrhea and fever. The program has initiated efforts to install and improve public
health laboratory capacity in Districts and States to support its surveillance and
disease monitoring function. Also there is a systematic move to take the public
health data analysis to a level down; i.e. close to the community at the
Community Development Block level with the help of NHM established Block
Programme Management Units.
The IDSP reporting system captures 20 diseases and has provision of reporting
new disease causing public health havoc and locally important diseases of public
health importance. It has additional provision of reporting conditions like snake
bite that becomes important in a disaster setting. The media scanning cell under
the project would also pick up unconfirmed reports appearing in media and
investigate it through its district units. This apart, any biological event, unusual
for that place and time would also be reported. This is to be further strengthened
when the Animal Disease Reporting system under the NADRES becomes fully
operational, as it can give early leads on epic zoonotics and outbreaks in the
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animal world that may play a later role in determining public health threats in the
human health sector.
National Centre for Disease Control (NCDC) would prepare itself for detection,
epidemiological investigation and institution of public health measures for
communicable diseases including emerging and re-emerging diseases. In addition
to strengthening the existing 8 branches, new branches would be opened up in due
course of time to have decentralized presence of NCDC in almost all the States.
NCDC has identified the State and District Disease Surveillance Unit of IDSP as
the Zoonosis Hub at the State and District Level for intersectoral coordination for
control of zoonoses. This should be extended to cover and include the State and
District units of Animal Health and Wild Life to make it effective in taking the
search and support beyond the reaches of human health so that all epidemic
threats can be detected early, whether in the human health sector or animals and
environment.
National Vector Borne Disease Control Programme (NVBDCP) would be the
nodal agency responsible for detection, investigation and institution of public
health measures concerning vector borne diseases. As the emerging disease
profile is changing and threatening with newer vector borne diseases like the
CCHF and Lyme disease, NVBDCP should increase its capacity to effectively
respond to such situations including public health surveillance and research for
such diseases. Working closely and together NCDC and NVBDCP would issue
guidelines to the States/ UTs on emerging / re-emerging diseases of public health
concern.
(b) Surveillance at International airports/ Ports and ground crossings
All the international airports /ports / ground crossings would have facilities that
can be activated on getting information from World Health Organization of
occurrence of a public health emergency of international concern, for screening
passengers / cargo / products of animal or plant origin. The Airport / Port Health
Organization (APHO / PHO) under DGHS would be responsible for the human
health component of this activity. The Indian Aircraft and Port Health Public
Health rules are being revised to conform to International Health Regulations
2005. For such purpose the existing 21 Airport / Port Health Organizations would
be strengthened and 23 new units established. APHO / PHO would have
quarantine / isolation facility.
The APHO/ PHO shall also be mandated to inspect the sanitization and
disinfection measures for International conveyances such as ships and aircrafts.
Operating guidelines and procedures would be laid down by APHO / PHO. As is
shown in the recent experience, it would be important to develop local plan for
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each such border public health posts to have arrangements for
isolation/quarantine, infectious disease hospital beds and arrangements with a
laboratory network, capable of quickly diagnosing major infectious diseases of
epidemic potential.
(c) Rapid Response Teams
To investigate and initiate response in Public Health Emergencies, Rapid
Response Teams (RRTs) shall be constituted, trained and made available at
centre, state and district levels. IDSP has trained multidisciplinary District and
State level Epidemic Investigation Teams, otherwise labeled RRTs. A database
shall be maintained of such trained resource persons to be assembled in times of
Public Health Emergency investigation and response, depending on the nature of
event. Each team comprise of an epidemiologist / public health specialist,
microbiologist and a medical / pediatric specialist and other experts
(entomologist, veterinary expert etc) as deemed appropriate. At the central level,
the teams would continue to be constituted, notified and deputed by the
Emergency Medical Relief division of MOHFW.
At state / district level, the existing Rapid Response Teams under IDSP would be
reinforced. It is important that the teams are maintained as far as practicable for
optimum team dynamics as well as imparting discipline specific skills for
detection, monitoring and control of Public Health Emergencies. For this purpose
each State and District DMA may have an updated database of such trained
resources available in its own fold and make suitable arrangements to source in
competencies beyond its own resources. Such persons should be involved in all
field investigations in its territory to keep the team well oiled for real time
operations and periodic update trainings imparted to them for technical
excellence. IDSP/NCDC should make provisions for training all new personnel
who become part of RRT on a regular basis.
(d) Outbreak investigations
National Centre for Disease Control (NCDC), Delhi would be the nodal agency
for investigation of outbreaks. It would keep its Epidemiology and Laboratory
capacity at the highest state of readiness to conduct, facilitate and support
outbreak investigations. For Outbreaks suspected of viral origin would have
support from National Institute of Virology, Pune. Similarly, for vector borne
diseases, NCDC would be supported by NVBDCP; and for diseases like the
Vaccine Preventable ones MOHFW Child Health and Immunization divisions
would provide necessary support. As a national nodal agency NCDC would
develop and keep ready Standard Operating Procedures and other tools ready for
investigating an outbreak, provide support to the State and District IDSP doing
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the same and shall be responsible for all Outbreak related capacity development
including training.
(e) Laboratory Diagnosis
The IDSP has a set of laboratories at the Central, State and District level that
report to it on various diseases and form part of its Network. They are mainly
comprised of Government run institutions but are not limited to public sector
only. There are disease diagnostics that are currently available with animal health
and corporate sectors only. NCDC will network with all such laboratories
including the ICMR institutions, ICAR institutions and DBT for having an
efficient network of high end laboratories for detection and monitoring of
diseases. . The premier private laboratory networks would be identified and
consulted on their capacity to provide laboratory support for public health
emergencies.
NCDC, Delhi and National Institute of Virology (NIV), Pune would continue to
be the apex laboratories to support the outbreak investigations, confirming
laboratory diagnosis and studying mutation and resistance. The laboratory
network under ICMR and IDSP would be further strengthened for this purpose.
To ensure safety to the personnel working in such laboratories and to minimize
threat to the environment adequate number of higher Bio Safety Level
laboratories would be ensured. NCDC, Delhi and NIV, Pune would network with
WHO reference / collaborating laboratories for sharing of clinical samples, if
required
(f) Hospital Care
Hospitals would have a Disaster plan/ Manual for public health emergencies. The
primary responsibility of infrastructure strengthening for mass casualty
management, isolation and critical care etc would vest with the State/ UT
Governments. Ministry of Health &FW through its flagship programmes such as
NRHM would continue to strengthen the health care facilities at district level,
medical college hospitals and tertiary care institutions (under PMSSY). The
MOHFW would also strengthen Emergency Medical Services.
(g) Specialized Capacities for Managing Chemical and Radiological Medical
Emergencies
MOHFW would strengthen identified tertiary and secondary level hospitals for
detection, protection, decontamination and medical management of chemical and
radiological medical emergencies. The experience, expertise and capacity of
industry and industry bodies in prevention, mitigation and rehabilitation in
chemical emergencies shall be utilized and extended to create adequate capacity
to cope with such emergency in fairly large scale at or near the hot spots and
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major population centres. Similar expertise of the nuclear and radiological
industrial units shall be utilized to create capacity for coping with such incidents.
These centres would further act as the repository of knowledge and skills for
developing human competencies in identified States/ UTs.
(h) Psycho Social Care
NIMHANS would be the lead agency to develop capacities for psycho-social
care. It shall keep ready experts who would carry out the psycho social
assessment of the affected population. NIMHANS would also be the lead agency
for providing training for community based psycho social care in vulnerable
States. Central Institute of Psychiatry, Ranchi and Psychiatry Departments of
Other Central Government hospitals would support initiatives for psycho social
care.
(i)

Reproductive and Child Health
MOHFW would support the States in ensuring Minimum Initial Service
Package (MISP) for sexual, reproductive and child health in disaster
settings.

(j) Logistic Support
(i)
Mobilization of Human Resource
EMR Division would keep database of experts from Central Government
institutions who could be deputed to the states at short notice. It would
also prepare and keep list of trained Quick Response Medical Teams for
attending to mass casualties and Rapid Response Teams for Public health
risk assessment and management.
(ii)

Drug, vaccine and Equipment
Medical Stores Organization (MSO) under Directorate General of Health
Services and other procurement agencies of MOHFW would have rate
contracts for essential drugs, vaccine, kits, equipments (including that for
personal protection), disinfectants, insecticides etc. Based on assessment
of the situation, MOHFW would maintain a minimum stock of essential
drugs, kits, equipments and vaccines etc on case to case basis.
In the context of an emerging disease of international / national concern
and if the situation so warrants, MOHFW would import drugs / vaccines /
equipments to tide over the potential crisis. The indigenous manufacturers
would be approached for scaling up of domestic production.
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(iii)

Supply Chain Management
MSO would be the apex agency for supply chain management for all
medical supplies.

(k) Training
NCDC would be the nodal agency responsible for training and retraining the
Rapid Response Teams. MOHFW would institutionalize training for Public
Health Managers in assessment of risks and its management. Inception training
for RRT managers to enhance their skills in their respective discipline, as
members of the RRT contributing to Outbreak detection/monitoring and
epidemiology of epidemic prone diseases, periodic update training and orientation
training for working in multidisciplinary teams and trans discipline environment
shall be coordinated by MOHFW through NCDC. The Hospital Managers would
be trained in hospital preparedness for emergencies including triage and mass
casualty management. Training centres would be established for training
clinicians on advanced Emergency Life Support. The human resource for
laboratory network would be trained by NCDC, Delhi and NIV, Pune. Institutions
would also be identified for developing curriculum and training doctors, nurses
and paramedics

(l) Exercises
NCDC in collaboration with EMR division would conduct table top exercises to
identify the gaps in preparedness and response to a biological event. Simulation
exercises and Mock drills shall be planned based on different scenarios and
executed by IDSP in consultation with concerned State / District administrations.
Table top exercises and mock drills shall cover chemical and radiological
emergencies as well.
(m)Risk Communication
Risk communication is an important step in mitigation of Public Health
Emergencies. Risk identification and need assessment for communication shall be
done by the NCDC for the human health sector and Indian Veterinary Research
Institute for the Animal Health sector and communicated with support from
institutes and agencies having expertise in media and communication. In public
health emergencies of international/ national concern, risk communication for
prevention, preparedness, response and mitigation will be planned and
implemented by MOHFW. If required, Ministry of Information and Broadcasting
would be requested for media plan and use of its field units for social
mobilization.
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V.

Role of NGO
Non-Governmental organizations such as Indian Medical Association, Public
Health Foundation of India, professional bodies and their associations would be
consulted by Ministry to define their role and contribution during public health
emergencies.
(a) International Agencies
A system for gathering information from worldwide sources for biological
events including those that are historically relevant would be developed by
NCDC by engaging international agencies such as WHO, Food and
Agriculture Organization (FAO), World Organization for Animal Health
(OIE), Centre for Disease Control (CDC) and European Centre for Disease
Control (ECDC) etc. This would also be facilitated through the event
information management system and global outbreak Alert and response
network [GOARN] of WHO. Networking would also be done with regional
networks such as Association of South East Asian Nations (ASEAN), South
Asian Association for Regional Cooperation (SAARC), Bay of Bengal
Initiative for Multi Sectoral Technical and Economic Cooperation
(BIMSTEC) etc.
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3.11 Public Health and Sanitation
Lead Agency: Ministry of Health and Family Welfare /Ministry of Drinking Water and
Sanitation (As suggested by Ministry of Health and Family Welfare)
Support Agencies







Ministry of Railways
Ministry of Defence
Ministry of Rural Development
Ministry of Environment, Forest & Climate Change
Department of Animal Husbandry, Dairying & Fisheries
Ministry of Home Affairs

Objective: To provide Central assistance which supplements the resources of an affected
State to respond to public health needs so as to prevent and mitigate a sudden outbreak of
epidemic, water and food contamination as well as other public health-related problems in the
aftermath of a disaster.

People affected by a disaster invariably become susceptible to serious, often fatal, illnesses from
water and vector-borne diseases caused by unsafe drinking water, poor hygiene and sanitation.
Inadequate excreta disposal, lack of solid waste management, inadequate vector control measures
and improper environmental and personal hygiene may lead to a spate of illnesses and mortality.
Therefore, promotion of hygiene and sanitation is critical to controlling communicable diseases in a
post-disaster situation.

Preparedness and response measures
Preparedness:
MoHFW










prepare a plan for managing public health emergencies
appoint a nodal officer for coordinating Central assistance
notify the telephone numbers as well as email address of the
appointed nodal officer to all State Governments
disease surveillance
surveillance at international airport/ports and ground crossings
constitution of rapid response teams
determine the types of diseases expected as well as the drugs and
other medical items required in the context of specific disasters
identify hospitals, laboratories and other facilities which could be
used for emergency services
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Ministry
of 
Drinking
Water
and Sanitation



Response












determine the emergency medical service needs expected in the
case of specific natural disasters
stockpile essential medicines, drugs and vaccines
prepare and update the list of suppliers of medicines, drugs and
vaccines
in advance enter into an agreement with suppliers for providing
bulk stocks of medicines, drugs and vaccines / supply chain
management for all medical supplies
identify requirements of resources in the affected areas to assist the
State Government in its response efforts
constitute, equip, and train teams of public health experts such as
epidemiologists for deployment in disaster affected areas
develop adequate human resources for providing assistance
constitute teams and provide training for assessment and monitoring
on sanitation and hygiene
prepare and keep ready mobile hospitals, stocking them with
emergency equipment that may be required after a disaster
take measures to increase public awareness about the promotion of
sanitation and hygiene
Prepare an inventory of equipment required to clean up water,
including desalination machines and stocks of chlorine tablets,
among others
Prescribe procedures for identifying contaminated water bodies
and de-contamination
Set drinking water standards

coordinate with the affected State and anticipate/identify public
health issues/problems
mobilisation of human resources
assess public health emergency needs
set up mobile hospitals
supply medicines and disinfectant as per the request of the affected
State
provide for post-disaster public health measures such as
immunisation, sanitation and disinfection
deploy emergency response teams comprising doctors, specialists,
epidemiologist and paramedics
provide additional supplies of medicines, disinfectants, vaccines
as well as surgical and medical equipment’s as per the
assessment of the situation and demands of the affected State
Government
augment existing health facilities, including staff in the affected
areas, by requisitioning/hiring services and setting up field
hospitals
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assist the State authorities by augmenting laboratory services, if
necessary, for epidemiological surveillance,
disease reporting
and control measures such as mass
inoculation
for
the
prevention of communicable diseases
 assist in setting up a public health information system for the
collection, analysis and dissemination of information for
decision making by authorities at District, State and National
levels respectively
 coordinate with the IMA, IFRC/ICRC, UN agencies and NGOs,
among others, for rendering health services
 mobilise private sector resources for assistance to the affected
State
 identify requirements of resources in the affected areas to assist the
concerned State Government in its response actions
 coordinate directly with functional counterparts/ agencies at the
State level to provide the assistance required by the State
 channelise Central assistance to the State or directly to an affected
district/area at the State’s request
 take appropriate measures for vector control as per local assessments,
including physical, environmental and chemical protection
 launch mass media campaigns for the promotion of sanitation, health
and hygiene
 deploy assessment and monitoring teams in the affected areas
 psycho-social care
 risk communication in case of international/national health concern
 gathering information from worldwide agencies for biological
events
Preparedness checklist
Sl.
No.

Preparedness Measures

Agency

Monitored and
Approved by

1.

Prepare checklists of symptoms MoHFW
of common diseases along with
medicine dosages

NDMA/ NEC

2.

Prepare checklists of measures MoHFW
for
maintaining
hygienic
conditions

NDMA/ NEC

3.

Constitute medical teams/ teams MoHFW
of experts

NDMA/ NEC

4.

Prepare

NDMA/ NEC

an

inventory

of MoHFW
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medicines and disinfectants
5.

Prepare a doctors’ manual for MoHFW
emergency relief

NDMA/ NEC

6.

Prepare operational checklists

MoHFW

NDMA/ NEC

7.

Prepare an inventory of medical MoHFW
equipment

NDMA/ NEC

8.

Prepare a checklist of doctors’ MoHFW
tool kit

NDMA/ NEC

9.

Prepare a list of PSUs and MoHFW and Ministry of NDMA/ NEC
private agencies for providing Drinking Water and Sanitation
support in restoration of
communication system and
water supply

10.

Prepare
an
inventory
of Ministry of Drinking Water and NDMA/ NEC
equipment required to clean-up Sanitation
water

11.

Identify
bodies

contaminated

water Ministry of Drinking Water and NDMA/ NEC
Sanitation

12.

Drinking water standard

Ministry of Drinking Water and NDMA/ NEC
Sanitation
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3.12 Restoration of Power

Lead Agency: Ministry of Power
Support Agencies:







Ministry of Coal
Ministry of Railways
Ministry of Petroleum and Natural Gas
Central Electricity Authority
Power System Operation Corporation (POSOCO)/NLDC
Other Public Sector Units such as Power Grid Corporation of India Limited, NTPC
Limited, NHPC Limited, Nuclear Power Corporation of India Limited

Objectives: To assist State Governments in repairing power infrastructure and restoring
necessary power/electricity supply in the affected areas, as well as to provide assistance to
State Governments and local power companies for establishing emergency power/electricity
supply in the affected areas.

In the aftermath of a natural disaster, there could be widespread damage to power/electricity
infrastructure, resulting in prolonged electricity failure in affected areas. The State Governments
may find it difficult to repair and restore the power supply and the GoI may be required to
provide assistance.

Preparedness and response measures



Preparedness:







Ministry
Power

of


Central
Electricity
Authority




Power System 
Operation
Corporation/

NLDC
Power

Grid

appoint a nodal officer for coordinating Central assistance
communicate the telephone numbers as well as email address of
the appointed nodal officer to all State Governments
prepare an inventory of machinery and equipment required
for
repair/restoration of power infrastructure
develop toolkits for the assessment of damage to power installations
by means of a reconnaissance survey
prepare an operational manual for emergency repairs
constitute, equip and train emergency repair teams from Central
agencies
convene coordination meetings with public and private sector
corporation/companies working in the area of power
generation
and supply
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Corporation of 
India Limited


NTPC Limited



NHPC Limited



Nuclear Power
Corporation of
India Limited

Response














Preparedness:

Power
Grid 
Corporation
of 
India Limited ,
NTPC Ltd, NHPC
Ltd,
Nuclear
Power Corporation
of India Ltd

prepare a list of experts for a detailed damage assessment of
power sector

the

assess the extent of damage to power supply installations and
ascertain the requirements of Central assistance
prepare a First Assessment Report in conjunction with the
concerned State
identify the machinery and equipment required and procure from
external sources for repair/restoration of the power infrastructure
prepare a list of resources required after the first assessment
review the total extent of damage to power supply
installations
by means of a reconnaissance survey
dispatch emergency repair teams equipped with tools, tents
and
foodstuffs
dispatch emergency repair teams from Central agencies if required.
coordinate with all concerned agencies for providing emergency
power/electricity supply in the affected areas
coordinate with public and private sector corporations/companies
working in the area of power
generation and supply for speedy
restoration of the electricity supply
provide experts for a detailed damage assessment
coordinate restoration and repair of power/electricity infrastructure
any other tasks related to power as the situation warrants
prepare a disaster/emergency plan for power installations
prepare an operational manual for repairs
constitute, equip and train emergency response teams
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Preparedness Checklist

Sl.
No.

Preparedness Measures

Agency
Monitored and
approved by

1.

Determine the types of damages CEA
to power infrastructure expected

2.

Determine
the
equipment/ PGCIL, NTPC Ltd, NHPC NDMA/ NEC
resources required by the affected Ltd, NPCIL Ltd
State

3.

Prepare
an
equipment

4.

Constitute teams from Central Ministry of Power
agencies

5.

Prepare manuals on handling of All concerned CPSUs like NDMA/ NEC
equipment/repairs
PGCIL, NTPC Ltd, NHPC
Ltd, as well as IPPs

6.

Prepare operational checklists for Ministry of Power, PGCIL, NDMA/ NEC
emergency response teams
NTPC Ltd, NHPC Ltd, etc.

7.

Prepare a checklist of emergency POSOCO
and
Other NDMA/ NEC
tool kits
Concerned
CPSUs/Organizations
under Ministry of Power
such as PGCIL, NTPC Ltd,
NHPC Ltd and NPCIL Ltd

8.

Prepare an exhaustive list of National Load Dispatch NDMA/ NEC
PSUs and private agencies that Centre
can provide support in power
Regional Load Dispatch
restoration
Centres

inventory

NDMA/ NEC

of PGCIL, NTPC Ltd, NHPC NDMA/ NEC
Ltd, NPCIL Ltd
NDMA/ NEC
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3.13 Relief Logistics and Supply Chain Management
Lead agencies: Ministry of Home Affairs/National Disaster Management Authority
Support agencies:









Ministry of Defence
Ministry of Railways
Ministry of Petroleum and Natural Gas
Ministry of Road Transport & Highways
Ministry of Civil Aviation
Ministry of Agriculture
Ministry of Consumer Affairs Food and Public Distribution
United Nations Disaster Management Team, international/national NGOs

Objective: To provide necessary support to the concerned State Government for setting up
emergency communication in the disaster affected areas.
Normal supply chains such as networks of procurement and supply, transportation,
storage/warehousing, inventory management, and distribution of essential relief supplies could
get disrupted in the event of a disaster. In such a context managing the supply chains will require
a robust framework that incorporates assessment of the situation, identification of relief needs,
information flow, and inventory management, a reliable supply in the given time frame,
transportation and distribution channels. The concerned State Government may seek the
following assistance:




emergency food supply (in some cases drinking water also), first aid kits, sanitation,
temporary shelters, and bulk distribution of coordinated relief supplies for people
affected by the disaster
assistance in transporting relief supplies from other parts of the country
any other logistical and resource support that may be needed

The NDMA and the MHA have initiated steps for the setting up of National Disaster Mitigation
Resource Centres (NDMRCs) which will be located along with the NDRF battalions. These
NDMRCs will serve as reserves of relief stores to cater to the emergent requirements, especially
in the first 72-96 hours following the disaster.
Preparedness and response measures
Preparedness:
NDMA/ MHA/




set up NDMRCs
Standardisation of size / pallet ratio of the disaster relief stores for
quick and safe embarkation and disembarkation
 designate mobilisation centres/hubs at metropolitan
cities/other
strategic locations for the mobilisation of relief supplies
from
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Response










different parts of the country
designate airports/railway stations in different parts of the country
for the movement of relief supplies
formulate guidelines for handling/storage of relief supplies
develop an integrated logistics system for natural disasters
lay down procedures for procurement, packaging, stocking,
and
transportation, among others, in the response phase
identify alternative means of transportation to reach relief supplies to
the State/District likely to be affected by a disaster
event
establish an inter-agency coordination mechanism for relief logistics
and relief aid
make a provision of funds for the management of relief logistics
make a rapid assessment of emergency relief needs in consultation
with the affected State Government
establish a mobilisation centre at the airport/railway station for the
movement of relief supplies
deploy special aircraft/trains/ships/trucks for the movement of relief
supplies
coordinate transportation of material from different parts of the
country, and coordinate and provide relief supplies from neighboring
States
coordinate transportation (air, rail, road, water) for other Central
Ministries/Departments/Agencies
locate, procure and issue resources to Central agencies involved in
disaster response and supply to the affected State
adopt alternative means of transportation to reach relief supplies to
the affected State/District
coordinate with other agencies such as of the UN as well as NGOs
for the transportation of relief aids
take up any other tasks related to relief supplies as the situation
warrants

Preparedness:
 identify emergency supply channels for kerosene gas, diesel, and
Ministry
of
petrol in the areas likely to be affected by a disaster
Petroleum
and
Natural Gas

Response

Preparedness:
Ministry

 supply additional quotas of kerosene gas, diesel and petrol in the
affected areas as per requirements
 identify emergency supply channels for food and civil supplies such
of
as sugar, wheat and rice, among others, in the areas likely to be
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Consumer Affairs
Food and Public
Distribution
Response

affected by disasters

 supply additional quotas of food and civil supplies such as sugar,
wheat and rice, among others in disaster-hit areas

Preparedness checklist
Sl.
No.

Preparedness Measures

Agency
Monitored and
approved by

1.

Prepare list of resource centres

MHA

NDMA

2.

Prepare list of mobilisation MHA
centres

NDMA

3.

Prepare operational checklists MHA, Ministry of Petroleum and NDMA
for team leaders and team Natural
Gas,
Ministry
of
Consumer Affairs Food and
members
Public Distribution

4.

Develop
guidelines
for MHA, Ministry of Petroleum and NDMA
handling relief supplies and Natural
Gas,
Ministry
of
Consumer Affairs Food and
their storage
Public Distribution

5.

Make a list of PSUs and MHA, Ministry of Petroleum and NDMA
private agencies for providing Natural
Gas,
Ministry
of
Consumer
Affairs
Food
and
logistic support
Public Distribution
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3.14 Public Works and Engineering
Lead agencies: Ministry of Urban Development (Central Public Works Department)
Support agencies




Ministry of Defence
Ministry of Rural Development
Ministry of Home Affairs

Objective: To provide technical experts, equipment, and critical supplies for public works and
engineering to assist the concerned State Government in emergency repair of public works,
public utilities, damage mitigation and recovery activities.

A disaster event may damage public works and public utilities. These range from roads and
bridges to public buildings and structures that are critical to normal functioning of economy and
social life. The resumption of these services is also important for providing emergency services
and relief assistance. Recovery from disaster can begin only with repairs and restoration of these
services.
Preparedness and response measures
Preparedness:

Ministry of Urban 
Development







Response



appoint a nodal officer for coordinating Central assistance
communicate the telephone numbers as well as email address
of the appointed nodal officer to all State Governments
identify the technical assistance needs (experts, equipment and
critical resources) called for in the case of specific disasters
prepare a handbook/operational manual/guidelines on
inspection of roads and bridges, including underwater
inspection of foundations and piers, among others
constitute teams of engineers as well as experts to be deployed
for inspection of roads and bridges, including under-water
inspection of foundations and piers, among others
prepare an inventory of equipments and critical resources
prepare and update the list of suppliers of equipments and
critical resources
in advance enter into an agreement with suppliers for
supplying, equipments and critical resources at short notice

assess the specific technical assistance needs

(experts,
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equipment, and critical resources) in the affected areas to assist
the State Government
in advance position teams of experts/engineers for quick
deployment after the disaster event
coordinate directly with the Public Works Department and
other agencies in the concerned State Government to provide
the assistance required by it
channelise Central assistance to the State or, at the State’s
request, directly to an affected district/area
depute teams of engineers/experts for inspection of public
buildings, public utility facilities, and bridges, including
underwater inspection of foundations and piers as per the State
Government’s requisition for identification of structures
endangered by impending collapse
Provide assistance to State Governments for emergency
restoration of critical public facilities.
provide assistance to the concerned State Government for the
removal and disposal of debris in order to facilitate repair and
restoration of public works facilities and public utilities
provide assistance to the concerned State Government for
carrying out an inspection of all the buildings in the affected
area so as to check their safety in the light of possible
aftershocks

Preparedness checklist
Sl.
No.

Preparedness Measures

Agency

Monitored and
approved by

1.

Prepare a handbook on disaster Ministry of Urban Development NDMA/ NEC
engineering assistance
(CPWD)

2.

Prepare an inventory of Ministry of Urban Development NDMA/ NEC
equipment/agencies/ personnel (CPWD)

3.

Keep
ready
operational Ministry of Urban Development NDMA/ NEC
checklists for team heads and (CPWD)
team members

4.

Prepare guidelines on specific Ministry of Urban Development NDMA/ NEC
equipment/engineering needs (CPWD)
for each disaster
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3.15 Damage, Losses, and Needs Assessment

Lead agency: Ministry of Home Affairs

Support agencies:








A number of Central Ministries (Agriculture, Power, communications, Road
Transport and Railways, among others)
Ministry of Civil Aviation
Indian Space Research Organisation/ Department of Space (ISRO/DoS)
National Disaster Response Force
Ministry of Defence / Boarder Road Organisation
Central Water Commission
Ministry of Environment, Forests & Climate Change

Objective: To provide assistance to the affected State Government in assessing the impact of a
hazard event, determine the critical needs, provide accurate information for decision making,
evaluate the effectiveness of relief interventions, and suggest various measures to help in early
recovery.

The aftermath of a hazard event is often characterised by lack of accurate information about the
magnitude of damages, losses and needs. It is a difficult task to provide such precise information.
At the same time there is a need to estimate the requirements of relief and recovery so that the
GoI can provide necessary assistance to the affected State. In view of the various information
needs that arise immediately after a disaster, it is necessary to conduct an assessment of damage,
loss and needs. Such an assessment guides response operations, and provides necessary inputs
for relief and recovery planning.

The assessment is conducted in two stages:



a preliminary needs assessment, carried out immediately in the aftermath of a hazard
event to plan out response and relief operations in the affected area,
a detailed damage and needs assessment for an estimate of damages and losses in
different sectors (agriculture, housing, infrastructure, and service sectors), and estimate
the needs for recovery and reconstruction

It is the responsibility of the concerned State Government to conduct the preliminary as well as
detailed assessment. The GOI steps in only in response to a detailed memorandum submitted by
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the State Government. It assigns experts from different line Ministries and specialised agencies
to conduct the assessment.

Preparedness and response measures
Preparedness:
MHA






develop tools/techniques for damage, loss and needs assessment
prepare operational guidelines and checklists
organise logistics and prepare itinerary of the assessment team
constitute teams of experts and organise training programmes for
the members of the assessment team

Response



make a quick assessment of the damages and losses caused
by
the disaster in the affected area as regards the population,
agriculture, infrastructure, livelihoods and environment
identify secondary hazards and potential threats to the affected
population
assess the needs for restoration of critical infrastructure, lifeline and
public utilities
assess the needs of the affected population in terms of food, water,
shelter, sanitation, health and psychosocial needs
coordinate with the MoD to provide helicopters for aerial surveys ,
wherever needed
provide structural engineers/experts from reputed
institutions
to the affected State Government for a structural
inspection
of public buildings, infrastructure, and assets in specific
sectors;
develop a broad outline of recovery in these
sectors
constitute and depute Inter-Ministerial teams of experts to carry
out damage and needs assessment jointly with the
concerned
State Government
prepare assessment reports, share them with the State Government
and other agencies and post them on the relevant web site










Preparedness:
MoD



identify/earmark resources to be deployed for carrying out aerial
surveys. In certain cases, the Ministry can assign experts from to
conduct assessments, particularly with respect to roads, bridges
and other infrastructure components.

Response



Preparedness:



provide helicopters for aerial surveys of the affected sites,
especially in border and hilly States, to ascertain the extent of
geographical area/population affected by the disaster and the
severity thereof
develop decision support tools for damage assessment in disaster
affected area
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provide remote sensing maps/data of the affected area
provide satellite imagery of the affected area both
before and
after the disaster event for an assessment of damage

Preparedness:
State Government/
NDRF



develop checklists for collection of field observation
damage caused by disasters

Response



collect data on damage, losses, and needs and provide them to the
assessment team
take care of the logistics for the assessment team to
visit
the
disaster affected area
provide the assessment team the necessary assistance on ground
to check and validate data

ISRO/DoS

Response




Preparedness:

on



Liaison with State Government for assessing the requirement of
IAY houses in Special Package





Approve Special Package and provide funds when
needed
Ensure funds with State for MGNREGA
In the event of national calamities resulting in mass
dislocation
of rural population, the adult members of
rural households of
the areas so affected may seek registration and get job cards
issued by Gram Panchayat or Project Officer of the area of
temporary location and submit written or oral application for work
under MGNREGA to the Project Officer or the Gram Panchayat of
the area of temporary relocation.

MoRD

Response

data

Preparedness Checklist
Sl.
No.
1.

Preparedness Measures

Agency

Constitute damage and needs assessment teams MHA
comprising officials drawn from various Ministries/
Departments /Sectors

Monitored and
approved by
NDMA
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2.

Prepare inventory of equipments/ resources required for MHA
conducting assessments

NDMA

3.

Prepare manuals and guidelines on collection of data, MHA
interpretation of data, and estimation of damages, losses,
and needs

NDMA

4.

Prepare a handbook for the team which provides MHA
information on logistics and deployment of damage and
needs assessment teams, among others

NDMA

