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Figure 4.2: 24 hourly Incremental Isopleths for SO,

From Table 4.4, it was observed that the pollution level in the operation phase of the project
will be well below the prescribed standards of Ambient Air Quality.

Mitigation Measures
The various measures proposed to minimize the pollution from the power plant are as follows:

e Multi-flue chimneys of height 90 mts for wider dispersal of pollutants

e Electrostatic Precipitators with 99.87% efficiency will be installed to limit the particulate
emission within 50 mg/Nm?.

e Low combustion temperature approx. 850°C will minimize the NOy emission from the
plant to the negligible level

e S0, removal through Lime dosing and By-product will be Gypsum which will be used in
addition to Fly Ash in Cement manufacturing
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e Fugitive dust will be controlled by adopting dust extraction (Bag filters at coal transfer
point) and dust suppression measures (Water sprinkling) and development of green belt
along the periphery

e Maintenance of water blanket over ash disposal site to minimize fugitive dust.

4.3.5 Water Quality
Surface Water Quality

The water system of the project after refurbishment has been developed with maximum recycle
and reuse of water, so as to minimize the water requirement for the project as well as to
minimize the quantity of effluents generated from the plant. “Zero Discharge” of process water
will be achieved through management and reuse of effluents. Hence, no significant impact on
the surface water quality is envisaged due to the effluent discharge.

The use of water cooling condenser system will drastically reduce the water requirement of the
project. Total consumptive make-up water requirement is estimated at 556 m3/hr compare to
more than 6000 m3/hr in earlier configuration of condenser cooling. Hence the impact of
proposed refurbishment will be on beneficiated side in comparison to the earlier process of
power generation.

Source of water for the plant is River Kalang, which is a tributary of Brahmaputra. The Kalang
River is a perennial river and having more than sufficient flow throughout the year. Therefore,
no impact on downstream users is expected due to the proposed refurbishment.

Among the liquid effluents generated in the plant the major quantities come from cooling tower
blow-down. Out of the cooling tower blow-down quantity, a portion would be utilized for dust
extraction and suppression system in coal handling plant and as ash water for transportation of
ash for disposal to ash dump. The balance quantity of CT blow-down quantity would be used
for service water and Air conditioning system.

The waste water run-offs would be collected and will be sent to the common effluent pond. The
recovered waste water would be reused for Dust suppression, gardening etc. Since all waste
water will be internally consumed the proposed power plants will be “Zero Discharge” plant as
per environment norms.

The dematerializing process in the DM Plant will generate alternately acidic and alkaline effluent
during the regeneration of the two types of exchangers. It is proposed to install a neutralizing
basin where proper neutralizing arrangement of the effluent will be provided. The neutralized
effluent from DM Plant will be let off to a common effluent pond. Other waste water would be
separately collected and fed to the common effluent pond after treatment. The pond would
have a capacity to store 24 hours of total effluent water generated in the plant. Water from the
common effluent pond would be reused after proper treatment.

Fire water requirement would also be made from the raw water reservoir where a built-in dead
storage would be provided as per TAC requirement.

Ground Water Quality

No ground water will be drawn for any purpose during operation phase of the project. So
lowering of groundwater table will not be an issue. In addition, Rainwater Harvesting will be
implemented at proposed plant to conserve storm water.

The impact on ground water due to the power plant operations would primarily result due to
likely leaching of toxic metals from the ash pond area. However, clay lining would be provided
to limit the leaching impact from Ash Pond area.
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4.3.6 Impact on Noise Level
The main sources of noise and vibration during operations will be:

e Delivery of equipment and raw materials by trucks

e Transfer of coal through railway line

e Operation of generators and turbine inside the power house
e Operation of various pumps, fans and motors

Scheduling deliveries to daytime as much as possible would minimize noise generation by truck
movement. Turbines, cooling towers, transformers, compressors, pumps, vehicles and
miscellaneous equipments during plant operation, will generate noise. Noise level close to the
source, particularly where more than one source occurs, is likely to be around 85dB (A).
However, the noise generation after refurbishment will be very less compare to the noise
generation from earlier machineries and equipment.

All equipment in the power plant would be designed / operated to have a noise level not
exceeding 85 dB, as per the requirement of Operational and Safety and Health Administration
Standard (OSHA). In addition, since most of the noise generating equipment, as steam turbine
generators etc. would be in closed structures, the noise transmitted outside would be lower.
Adopting modern building design and the use of sound-absorbing materials will minimize noise
and vibration from the powerhouse.

Noise Modeling

The impact from a continuous stationary noise source at observer’s place, considering the
hemispherical propagation of sound waves is represented by the following equation:

Lr = Ls + DI — 20 Log(r) — A. — 8

Where,

Lr: Sound pressure level at a receptor located at radial 'r’, dB (A)

Ls: Sound pressure level at the source, dB (A)

DI: Directivity index of the source for hemispherical radiation DI=3Db(A)
R: Radial distance of the receptor from the source, m

A.: represents excess attenuation of sound caused by the environmental
conditions such as:

o Absorption in Air

o Effect of rain, snow and fog

o Reflections and refractions at barriers and buildings

o Effect of the terrain, grass, shrubs, trees etc.

o Effect of wind and temperature gradient

The absorption of the sound is generally a complex phenomenon. In general, for homogeneous
loss free atmosphere A. = 0

The cumulative impact of multiple stationary noise sources (through hemispherical wave
propagation) at a particular place can be calculated by

N
L, (Total) = 10 Log [ 5 10(*/19]
i=1

L, (Total) is the resultant cumulative sound pressure level due to N separate sources. The
cumulative impact from different stationary noise sources at proposed project site has been
predicted at different distances using the above model. The results are shown in Table 4.5.
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Table 4.5: Likely Noise Level in TPP

S. No. Source Name Max. Noise (dB)
1. Turbine 85
2. Diesel generator 75
3. Cooling Tower 85

Impact due to Coal Transportation

The major noise generating sources that should be given high priority are those with annoying
characteristics (e.g. tonality, impulsiveness), such as wheel squeal, brake squeal, and the noise
from track joints and turnouts as they generally evoke a community reaction. The noise
mitigation that reduces these annoying characteristics shall be followed to provide a noise free
environment to the local community, even where there may be no measurable changes in
measured noise levels.

In applying mitigation measures the principles of 'Best Management Practice' (BMP) and 'Best
Available Technology Economically Achievable' (BATEA) will be followed.

4.3.7 Ecological Environment
Terrestrial Ecology

The predicted background concentrations of the air pollutants are expected to be well within
the limit. Hence, there will not be any adverse impact on flora and fauna of the surrounding
region.

The proposed development of about 50m wide greenbelt along the boundary of the project site
is expected to contribute positive impact towards improved soil stabilization, prevention of top
soil erosion, increased vegetative cover, density and diversity of flora etc. also it will improve
the aesthetic look of the surrounding area. Also the greenbelt in the side of wildlife sanctuary
will be strengthened to 100 m with long and fast growing trees to reduce the risk of pollution in
nearby forest area.

Agquatic Ecology

Suitable screens will be provided at the intake point to prevent entrapment / impingement.
Water drawl will be less than the water requirement of earlier technology as the proposed water
system has been designed with maximum recycle and reuse of water, there by impact will be
minimum. Also the water system is designed to follow zero discharge norms. Hence, no impact
on aquatic ecology is expected due to discharge of effluents.

4.3.8 Impact on Social Environment
Traffic Congestion

There will be no impact as coal required for the power plant will be transported through rail
system. The fuel oils will only be transported by tankers. However their frequency will be so
less that it will not affect the traffic.

Social Life

After the setting up of the proposed power plant, there is going to be generation of
employment in the secondary sectors, which will include the nonworking population of the area.
The power situation of the villages in Guwahati area is very poor. It is clear from this fact that
the after the proposed refurbishment of thermal power plant the power situation will be very
much improved as the region will get a stabilized and continuous source of power generation.

During operation phase indirect job opportunities will be created in the plant and in petty
business outside the project boundary. Many will find employment in service sector and
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marketing of day-to-day needs viz. poultry and other agricultural products. The project will
improve the basic infrastructure and the people of nearby villages can also use these amenities.
The proposed long term activity will open up avenues and opportunities of self - employment.
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CHAPTER 5

ANALYSIS OF ALTERNATIVES

5.1 WITHOUT PROJECT SCENARIO

The north-eastern part of our country faces shortage of power and this hampers its socio
economic growth. If the north-eastern region is to be free of power shortages, substantial
additional installed capacity will be required in the Twelfth Plan targets.

India faces formidable challenges in meeting its energy needs and providing adequate energy
of desired quality in various forms to users in a sustainable manner and at reasonable cost. The
per capita consumption of electricity in India is way below that in other countries. The present
installed capacity in India was 167077 MW on 30.11.2011.

The Government of India (GOI) formulated a programme of installation of 41,110 MW during
the 10th Five Year Plan and 68,896 MW during 11th plan period (2007-2012). The capacity
addition target of 41,110 MW comprised 14,393MW hydel, 25,417 MW thermal and 1,300MW
nuclear power.

With the increase in demand it is expected that there will be major shortfall in the power supply
in the state.

5.2 SITE ALTERNATIVES

As already mentioned the site for the project has structures of the old oil-based power plant
which is going to be refurbished. So there is no need of additional land outside the existing
plant boundary. Thus as the land was pre-decided and no additional land was required no
alternate sites were explored.

5.3 FUEL ALTERNATIVES

Normally for thermal power plants, the basic fuels are coal, oil and gas. The reserves of oil and
natural gas are limited in India and would last for next 30 to 45 years at the current level of
production. It may be noted that oil and gas projection includes use of these hydrocarbons as
feedstock. Whereas in comparison proven coal reserves are sufficient to carry well through the
21st Century at the current level of production.

Here, two types of coal will be used viz. Margherita Coal and Rajmahal Coal. Limestone will be
also used in order to absorb sulphur. For cold start-up of the steam generating plant the
fluidized bed is heated upto coal ignition temperature by use of HSD as fuel.

The existing Thermal Power Plant rated 2 x 30 MW had been installed with Qil fired Boilers and
due to high generation cost resulting out of very high fuel oil cost in India, the plant was de-
commissioned in 2000. It was decided to replace fuel oil with coal as the main fuel. The usage
of process by-products and rejects will facilitate usage of lesser coal rendering much lower
generation cost. This has many fold advantages:

e Proper, effective and economic utilization of wastes, which otherwise would have
created problem of proper disposal.

e Low cost generation for power in—house steel plant production leading to more
profitability.

e Being low cost generation due to use of wastes in combination with Coal, possibility of
selling surplus power, generated in — house, to Local power utility etc. However, such
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sell of power has not been envisaged as of now.
5.4 ALTERNATIVES FOR TECHNOLOGY

The selection of equipment and systems for the plant has to be based on their suitability for the
type of fuel proposed for the plant as well as on track records of these equipment / systems,
etc. for the intended purpose. Selection of technology and equipment for Imperial APGCL Power
Project has been done with these considerations.

Fluidized bed combustion is a “Clean Technology for a better tomorrow” where technology and
economy have been interwoven harmoniously in quest of a better environment. The
environmentally friendly perspectives of this technology are as follows:

e At the low combustion temperature of 800°C / 850°C, no Nitrogen Oxides result from
the nitrogen in the combustion air, with the end result of extremely low NOx emissions
even with fuels rich in Nitrogen

e Formation of SO, is essentially prevented by the addition of limestone and / or selecting
suitably to meet the CPCB norms. This is both mixed into the fuel and blown into the
combustion chamber. Due to the favourable conditions in the fluidized bed, about 85%
of the resulting Sulphur Oxides can be removed. Balance 15 % will be taken care of
through suitable Stack height as per formula of Central Pollution Control Board. In the
instant case Sulphur content being less i.e. within 0.5% in fuel, no lime stone feeding
has been envisaged. 100% SO, effect will be nullified by Stack height only

e Broad selection of primary fuel is possible; even combination of low gross calorific value
(GCV) fuels can be used in adequate proportion so that minimum average GCV does not
fall below 2500 Kcal / Kg.

e Better Plant flexibility at partial loads of about 25% and quick load changes
e Low Auxiliary Power consumption compared to other coal fired Boiler versions

e Sectionalized bed of CFBC Boilers will render operational flexibility for output steam flow
generation, thereby CFBC Boiler would be semi-outdoor type, natural circulation,
balanced draft designed for firing different grades of coal.

Capacity of CFBC has been selected to ensure adequate margin over the requirement of turbine
at 100% MCR. CFBC would be designed to operate with “The HP heaters out of service”
condition (resulting in lower feed water temperature at Economizer inlet) and deliver Steam to
meet the Turbo-Generator requirement at 100% MCR. Economizer section of the Boiler would
be non-Steaming type. Super heater sections would be convection type and designed so as to
maintain rated Steam temperature of 490°C at super heater outlet over the control range of
60% to 100%, MCR. Attemperator is provided at the outlet of convection super heater for
temperature control at Steam Generator outlet.

CFBC Boiler’s furnace and flue gas passages would be designed for appropriate low velocities in
order to minimize erosion. Suitable balanced draft System would be provided with two (2)
forced draft and two (2) induced draft fans. Each of these fans would be capable of meeting the
air requirement at 100% Boiler MCR load. The forced draft fans would be radial type with inlet
vane control for regulation of airflow. The induced draft fans would be radial type with multi
louver damper control the regulation. The forced draft fans would control total air flow to Boiler
and the induced draft fan would control furnace draft of the Boiler through automatic control
loops. In addition to the FD fan, two (2) primary air fan of 100% capacity each shall be
provided for transportation of fuel with one working and one standby.

CFBC Boiler would be top supported type and would be provided with all supporting Steel
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platforms, galleries and stairways for easy approach and Maintenance of the Unit. Adequate
weather protection would be provided for instruments and operating personnel. Necessary
insulation along with skin casing to limit outside surface temperature to the safe level would be
provided.
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CHAPTER 6

ENVIORNMENT MONITORING PROGRAMME

6.1 NEED FOR ENVIRONMENT MONITORING

The purpose of the monitoring programme is to ensure that the intended environmental
measures are achieved and result in desired benefits to the target population. To ensure proper
implementation of the environment monitoring programme, it is essential that an effective plan
is designed and carried out.

The broad objectives of the environment monitoring programme are:

e To monitor impacts on the surrounding environment and the effectiveness of mitigation
measures during the construction and operation.

e To ensure that the environmental control systems are installed at the plant and are
operating satisfactorily.

To suggest ongoing improvements in management plan, if required, for subsequent effective
monitoring. In the sections below the proposed environment cell, its functions and financial
implications are described.

6.2 ENVIRONMENT MANAGEMENT CELL: STRUCTURE AND RESPONSIBILITIES

A separate Environment Management Cell comprising of a team of experienced and qualified
personnel reporting to a very senior level executive preferably an Environmental Engineer is
proposed. He will be assisted by well trained staffs comprising of environmental and safety
specialists. Staff will be trained for environment control measures like air, water quality
monitoring, solid waste management, noise abatement, etc. Staff would also be trained to
operate ESP and other pollution control equipment at optimum efficiency.

The Environment Management Cell will be responsible for managing the following activities
related to environment function of proposed power plant:

e Coordinate and manage the EMP implementation during pre-construction, construction
and operation phase

e Appoint dedicated environment staff to manage environmental monitoring
responsibilities

e Manage and coordinate environmental monitoring and control

e Coordination with other sections of the plant and government agencies in relation to
environmental management activities

e Implement and monitor greenbelt protection and plantation activities
e Safety specialist will ensure safe working practices in all the sections of the plant

6.3 IMPLEMENTATION OF ENVIRONMENT MANAGEMENT SYSTEM (ISO 14000)

A structured and certified environment management system is suggested at the industry level
for ensuring that all the activities, products and services conform to International environmental
and social requirement. These shall include latest international technologies and practices.
Certification of Environmental Management System to ISO 14001, assess how an organization
handles environmental risks. ISO 14001 is the international standard for Environmental
Management Systems. This generic standard is applicable to any organization in any industry.
For the proposed thermal power plant, the Environmental and Social Management System and
its set up, role and responsibilities will be based on the requirement of ISO 14000 certification.
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The tentative organogram of EMC along with qualifications of staff is given in Figure 6.1 and
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Figure 6.2: Proposed Qualification Chart of Personnel of EM Cell
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Programme

6.4 ENVIRONMENT MONITORING PLAN
6.4.1 Post Project Monitoring Schedule and Parameters

The monitoring programme for different parameters of environment, outlined in the next few
sections, is based on the findings of the impact assessment. The final post-study environmental
monitoring programme including number and location of monitoring stations, frequency of
sampling and parameters to be covered have been summarized and presented in Table 6.1
and 6.2. the final monitoring locations will be fixed after consultation with State Pollution

Control Board.

Table 6.1: Environmental Monitoring Programme during Construction Phase

S. No.| Aspect

Parameters

Frequency

Location

1 Air Quality

PM10, PM2.5, SO, and NOx

Twice in a week
Regular

At major construction
sites (Total 3 stations)

Meteorological

Wind speed and direction,
temperature, rainfall and

Continuous hourly

At Project site

aspects humidity
3 Noise Equivalent noise level Once in three At major construction
q months sites (Total 3 stations)
Ground Water Physmg |, chemical and Once in three 2 location around
4 ) biological parameters . .
Quality . . months Project Site
including heavy metals
Surface Water Physmgl, chemical and Once in three 2 Iocatl_on _ surface
5 ) biological parameters water-bodies in study
Quality . . months
including heavy metals area
. . Physical, N hem|_cal Once in three 4 location in around
6 Soil Quality parameters including

organic matter

months

project site

Table 6.2: Summary of

Environmental Monitoring

Programme during Operation Phase

S. No. Aspect Parameters Frequency Location
i . . 24 hours at each | 3 locations including
1 Ambient Air Quality | PM 10, PM 2.5, SO, and NOy stations Plant site
2 | Stack Emission Particulate Matter, SO, and | - 000 Stack

NOx

Wind speed and direction,

3 Meteorology temperature, rainfall and | Continuous hourly | At Project site
humidity
Physical,  chemical and 2 locations  within
Surface Water . ) : . .
4 Qualit biological parameters | Monthly impact zone including
Y including heavy metals Kalang River
Ground Water Physmg |, chemical and 2 stations including ash
5 ) biological parameters | Monthly i
Quality . . disposal area
including heavy metals
Physical, = chemical and
6 Plant Effluents biological parameters | Monthly
including heavy metals
7 Land use Land utilization pattern Yearly Project affected area
Physical, chemical
8 Soil parameters including Yearly A_round ash disposal
organic matter & heavy site
metals
9 Noise Level Noise Once in a week 3 locations in and

around plant boundary

10 | Ecology

Visible damage to crops

Yearly

2 locations in impact
zone
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6.4.2 Environment Monitoring Cost

The approximate Environment Management Cost to be incurred by the project proponents are
given in Table 6.3.

TABLE 6.3: Cost Provision for Environmental Measures

Sr. No. Description of Items Cost (Rs. in Crores)
1 Electrostatic Precipitators 8.000
2 Ash Handling unit 2.300
3 Cooling tower for Unit 1 6.000
4 Effluent Treatment Plant (ETP) 0.750
5 Dust Suppression System 0.125
6 Control of Fire & Explosion Hazards 0.775
7 DM Plant Waste Treatment Systems 0.100
8 Sewage Collection, Treatment & Disposal (STP) 0.125
9 Environmental Lab Equipment & on-line monitoring equipment 0.035
10 Green Belt 0.500

Total 18.71

As is evident from the table above, the one-time cost for installing pollution control equipments,
development of green belt and setting up of laboratory for sample testing will be approximately
Rs. 18.71 crores. In addition to the above, annual recurring cost of Rs 29 lacs will be incurred
for operation and maintenance of the machines. The manpower cost for E M Cell is not included
in the estimate.

6.5 SUMMARY OF MITIGATION AND ENHANCEMENT MEASURES

The specific environmental impacts and mitigation measures at
implementation and operation phases are summarized in Table 6.4.

pre-construction,

TABLE 6.4: ENVIRONMENT IMPACTS AND MITIGATION MEASURES

Possible Mitigation during Mitigation during Mitigation during
Impact planning and design construction operation
Air Impact Incorporate  consultant | Spray water on dry surface | ¢ Implementation of ESP
and engineers advice generating dust particles and bag filters
Regulate vehicle emission e Disposal of Ash in slurry
form
¢ Green belt development
Soil Quality | Consider strategies to | Removing top soil for | e Continuous monitoring of
Degradation avoid soil quality | construction, turfing and soil quality
degradation plantation after civil works | e Green belt development
¢ Proper ash utilization
Drainage and | Planning will be done to | Proper sanitation facility | ‘Zero Discharge’”  Norm
irrigation minimize the impact would be provided to | prescribed by CPCB will be
construction workers. followed
Groundwater Surface Water will be the | Project proponent will try
depletion and | source of water for the | to complete water drawl
quality power plant. So, there | scheme before start of
degradation will be no impact on | construction activities to | -
groundwater system meet the construction
water requirement from
the river source
Surface water | Guidelines suggested by | Proper planning will be | “Zero Discharge’  Norm
Technical Experts will be prescribed by CPCB will be
Environment Consultant: Page | 58
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TABLE 6.4: ENVIRONMENT IMPACTS AND MITIGATION MEASURES

Possible Mitigation during Mitigation during Mitigation during
Impact planning and design construction operation
pollution incorporated done followed
Aquatic Not Applicable Not Applicable Not Applicable
Ecosystem
Terrestrial Suitable site selection | Suitable site  selection | Green belt development to
ecosystem and alignment of roads. | avoiding unnecessary | conserve local biota
(disruption  to | Site selection has been | disruption  of  existing
flora and fauna) | made to avoid forest | vegetation

land.

Disruption  of | Suitable planning for | Practice caution in use of | Monitoring road trafficking
road traffic traffic movement as per | vehicles to avoid | situation
time schedule disturbance of regular local
traffic
Disturbance to | Minimize impediments to | Establish adequate | Establish adequate
water supply water supply alternative water supply | alternative water supply and
source Continuous monitoring
Occupational e Providing health | e Providing health
health hazard inspection and inspection and vaccination
vaccination ¢ Periodic health check-up
Prevent outbreak of | ¢ Organizing proper
diseases and provide disposal procedure of
medical assistance waste
e Providing adequate
sanitary facilities to
personnel and workers
Safety of | Implement safe working | e Adopt appropriate | Workers would be provided
workers conditions to  avoid safety measures with hand gloves ear muffs,
accident and injuries e Provide first aid | safety boots, safety goggles,
services helmets etc.

e Make workers aware
of risks and how to
avoid these

Workers should be trained to
follow safe working practices
Proper hospital facility would
be provided
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ADDITIONAL STUDIES

7.1 INTRODUCTION

As per the conditions of the Terms of Reference given by EAC for preparation of the EIA / EMP
Report, several studies were conducted to provide a clear picture of the project area. The
studies and activities suggested included

e Public Hearing and Consultation
e Risk Assessment Study and Disaster Management Plan

Separate studies for Hydro-geology and Socio-economic status were conducted. However, a
summary of the above-mentioned studies is given in this chapter.

7.2 PUBLIC HEARING AND CONSULTATION

As per the conditions of the TOR issued by MoEF and the EIA Notification 2006, public
consultation will be held for the project. “Public Consultation” refers to the process by which the
concerns of local affected persons and others who have plausible stake in the environmental
impacts of the project or activity are ascertained with a view to taking into account all the
material concerns in the project or activity design as appropriate. Public consultation process
comprises of two parts, viz Public Hearing and written response from stakeholders

The Public Hearing shall be arranged in a systematic, time bound and transparent manner
ensuring widest possible public participation at the project site or in its close proximity district -
wise, by Pollution Control Board, Assam. The EIA report will be submitted to PCB Assam along
with other relevant documents and additional studies. PCB Assam will process the application
for Public Hearing and conduct the hearing within 45 days of the application

For obtaining responses in writing from other concerned persons having a plausible stake in the
environmental aspects of the project or activity, the concerned regulatory authority and PCB
Assam shall invite responses from such concerned persons by placing on their website the
Summary EIA report along with a copy of the application in the prescribed form, within seven
days of the receipt of a written request for arranging the public hearing. Confidential information
including non-disclosable or legally privileged information involving Intellectual Property Right,
source specified in the application shall not be placed on the web site. The regulatory authority
concerned may also use other appropriate media for ensuring wide publicity about the project or
activity. The regulatory authority shall, however, make available on a written request from any
concerned person the Draft EIA report for inspection at a notified place during normal office
hours till the date of the public hearing. All the responses received as part of this public hearing
process shall be forwarded to the applicant through the quickest available means.

After completion of the public hearing, the applicant shall address all the material environmental
concerns expressed during this process, and make appropriate changes in the draft EIA and
EMP. The final EIA report, so prepared, shall be submitted by the applicant to the MoEF for
appraisal. The applicant may alternatively submit a supplementary report to draft EIA and EMP
addressing all the concerns expressed during the public consultation.

7.3 RISK ASSESSMENT

Despite of all precautions and protective measures, emergencies/accidents like release of LDO,
fire and explosion from the plant premises can occur. Even though such occurrence may be rare
and a remote possibility, such accidents will have an adverse effect on the plant, property and
people working inside the plant. To cope with and contain such “Emergency”, a Risk Analyses
exercise has been conducted, based on which Disaster Management Plan has been developed.
Such assessment includes policy issues, programmes, technology, economics and education.
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As per the Environment Protection Act, Section 8 and Rules under Manufacturing and Storage of
Hazardous Chemical Rules 1994 4(2), an occupier of an existing industrial plant shall have
identified the major accident hazards and taken adequate steps to prevent such major
accidents; occupier shall provide to the persons working on the site with the information,
training and equipment including antidotes necessary to ensure their safety.

Also Rule 10 (4&6) stipulates that the Occupier shall have to update Safety Audit report once in
a year by conducting a fresh Safety Audit. The Factories Act 1948, Rule 7A specifies the general
duties of occupier such as to ensure the health, safety and welfare of all workers while they are
at work in the factory and to maintain all places of work in the factory in condition that is safe
and without risk to health. In light of above, risk assessment is one such tool to identify hazards
at industrial site and take engineering and managerial steps to mitigate the same.

7.3.1 Applicable Statutory Rules and Regulations

There is a responsibility on the management of any thermal power plant is to comply with the
provision of various statuary rules and regulations on Safety, Health and Environment are as
follows:

e Environment Protection Act 1986 and Rules made there-under including Manufacture,
Storage & Import of Hazardous Chemicals Rules, 1989 (MSIHC) amended in 1994 & 2000.

¢ Chemical Accidents (Emergency Planning, Preparedness & Response) Rules, 1996

e Public Liability Insurance Act 1991, amended 1992 and the Public Liability Insurance Rules
1991, amended 1993.

e Factory Act 1948 & Factory Rules.

¢ Petroleum Act 1934 and Petroleum Rules 1981 amended 2002.

¢ Gas Cylinder Rules 2004 and Static & Mobile Pressure Vessels (SMPV) (unfired) Rules 1981
amended in 1993.

¢ Explosives Act 1984 and Explosive Rules 1983.
e The Electricity Act 2003 and India Electricity Rules 1956.

7.3.2 Risk Assessment Process
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Fig. 1. The harard identifcation and risk assesament procedure { Crow] & Louwvar, 20602},
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The hazards associated with the above are detailed in the following sections. The broad risk
assessment methodology for evaluating and assessing risks from handling and storage of above
chemicals was:

o Identification of hazards arising from storage and process

e Establish failure frequencies for selected scenarios

e Perform Consequence Analysis

e Assess the Vulnerability

¢ Provide Risk Reduction Strategies including emergency plans

7.3.3 Identification of Hazards

Hazard identification is one tool by which hazards associated with a chemical can be properly
identified for further assessment and more importantly adequate safety measures can be
adopted to screen off personnel from exposure to the same.

e Another aim of hazard identification is to keep the plant engineering integrity in
accordance with the best design principle for safe and reliable operation. There have
been many deliberations about hazard identifications by organizations such as HSE of
UK, OECD, DNV, etc. Hazard identification can be achieved in various ways.

7.3.4 Identification of all Hazard Associated with Each Activity
The following main hazards may exist in the factory under the situations given in Table 7.1.
Table 7-1: Hazard Associated with Plant Activity

Hazard Potential location

High temperature and pressure Boiler House, Generator Area

Fire & explosions (due to inflammable/ | Storage House, Boiler Feed Chamber, testing
combustible materials)

Toxic and corrosive chemicals Waste water treatment,

Toxic and poisonous gases and dust Conveyor system, Coal handling plant

Electricity (Receiving/Clue ration/ Distribution). Entire area specifically generator section, distribution,
control rooms

Disposal of wastes Ash dyke, spent oils, electrostatic precipitator

Work at heights Boiler house, cooling towers

Work in confined spaces / vessels / tank etc. Maintenance section, control room

Specific jobs carried under highly hazards | Ammonia dosing system
atmosphere (CO,, NHj3, toxic vapours etc.)

Non-working of safety devices, inter locks, | Turbo-generator section
failure of high RPM machineries

Failure of boilers etc. Boiler area

Any other consequences due to leak of | Dosing system, testing and quality section
Ammonia gase

Hazards during heavy equipment handling | Maintenance section
(Crane, etc.)

Road accidents Receipt and dispatch section, loading/ unloading
gantry

The hazard identification method for the project was performed by analyzing physico-chemical
properties of the substances and evaluating them against the system specific backdrop. The
site-specific parameters were taken into account. In this section, following hazards have been
dealt with:
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e Mechanical hazards
e Electrical hazards

e Chemical hazards

¢ Physical hazards

7.3.5 Mandatory Requirements

Availability of shock treatment charts, proper rubber mats, sand buckets etc. are mandatory in
Electrical Rooms. These should be available in electrical rooms, near and below Main Control
Rooms. The same should be made available in other electrical rooms such as compressor, CW
system, Water Treatment Plant etc.

7.3.6 Chemical Hazard

Apart from coal, hazardous chemicals handled at the site are Sulphuric Acid, Hydrochloric Acid,
Sodium Hydroxide, Hydrazine, Ferric chloride and Ammonia.

Storage Tanks

In normal course of storage, acid tanks may not pose any risk to the personnel. The storage
tanks would also operate under normal atmospheric conditions and hence storage overpressure
hazards will not arise. Acid exposure during maintenance cleaning operations and transfer from
road tankers could pose a direct health hazard to the operating personnel. In identifying
storage hazards from acid storage tanks, it is important to observe that mechanical failures can
give rise to acid spills or leaks.

In the event of external damage to tank during maintenance operations, spill could pose a
health hazard to the personnel. Statistics involving past incidents indicate that all of the above-
ground liquid storage tanks that fail appear to have had defective welds. The failure of liquid
storage tanks can stem from inadequate tank design, construction, inspection, and
maintenance. Hazard reduction and prevention starts with good design and construction.

The risk to tanks already in service can be reduced through tank maintenance and weld
inspection. To minimize effects from possible tank failures, there should be a secondary
containment such as a dike surrounding the tank. In each of the tank failures mentioned,
welding has been the main cause of failure. To ensure durability and integrity, it is imperative
that the tank is welded correctly.

Several standards and specifications outline the proper techniques and procedures for welding
including API-653, “"Tank Inspection, Repair, Alteration, and Reconstruction.” Another cause of
storage system failure is the malfunctioning of excess flow valve.

e Failure of Storage Tanks: Storage tanks can fail due to very high internal pressure or
external pressure (as in case of vacuum). The presence of a hazardous
(toxic/flammable) substance only adds to the consequence, if any from the release of
the chemical. Shell and side beam failures are a good possibility when there is
inflammable vapour building inside a tank. These have caused tank bursting or
collapsing the past. Vertical splitting along beam is more probable than tank
overturning.

e Rapid build-up of ignitable vapours due to external act as like during maintenance
(welding flanging), often cause the storage tank to explode violently. These incidents
involve shell to bottom beam failures and are common to old steel atmospheric tanks.
Vapors can ignite either outside or inside the tank-causing fine. Corrosion of tank
bottoms can also lead to slow spillage, which may lead to tank collapse. A relevant
standard for good atmospheric tank design is laid in API -650, welded steel tanks for oil
storage, which need to be adopted. The probable cause of failure mode for failure of
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storage tanks are described in Table 7.2.
Table 7-2: Probability of Failure of Storage Tanks
S. No. Failure Mode Probable Cause Remarks
1. Flange/Gasket Incorrect gasket Incorrect | Attention to be paid during
failure installation. selection and installation of
gaskets.
2 Weld failure It is normally due to poor quality of | Welding to be done by certified
welds welders with right quality of
welding rods. Inspection and
radiography must also be done.
3 Pipe corrosion | Some-times fabrication or | Pipes material of construction
erosion or failure | installation leaves stress in the | should be selected correctly.

due to stress

pipes. Erosion or corrosion also is
sometimes the cause.

Design should take care of erosion
effects and installation of pipes
should not leave any stress.

4 Over Over pressurization can occur due to | Necessary procedures should be
pressurization of | failure of SRV or incorrect operation. | there to prevent.
pipeline

5 Deficient Pipes design and installation is | It must be ensured that installation

installation of | sometimes not as per appropriate | is as per correct standards
pipes standard. completely.

6 Leaks from valve A leak from glands, bonnets or | Right selection of valves and their
failures valves spindle is sometimes | maintenance should be ensured.
the cause.

7 Instruments Multifarious instruments are used for | Reliability of instruments working

failure control of process parameters. Any | must be ensured through proper
such instrument failure can cause | selection and maintenance.
mishap.

8 Failures of | Protective system like SRV, bursting | Reliability of protective system

protective system | discs, vent header, drain lines etc. | must be ensured highest through
are provided to take care of | inspection and proper
abnormal conditions. maintenance.

9 Operational effort | Plant operational parameters should | Operating procedures must be
not be exceeded beyond the | complete and strictly followed.
permissible limits.

10 Other failures There are other external reasons | Design and operating philosophy

causing the failures.

must consider all possible reasons.

The chemicals and other materials used in thermal power plants usually do not involve banned
or phased out materials.

7.3.7 Coal

According to available literature sources for coal hazards, coal is susceptible to spontaneous
combustion, most commonly due to oxidation of pyrite or other sulphuric contaminants in coal.
Coal preparation operations also present a fire and explosion hazard due to the generation of
coal dust, which may ignite depending on its concentration in air and presence of ignition
sources. Coal dust therefore represents a significant explosion hazard in coal storage and
handling facilities where coal dust clouds may be generated in enclosed spaces. Dust clouds
also may be present wherever loose coal dust accumulates, such as on structural ledges. Defect
Associated with Coal Handling Unit are given in Table 7.3.
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Table 7-3: Defect Associated with Coal Handling Unit

Component

Type of defect

Affecting factor

Reasons

Transfer Chute Liners,
Grinding jib of crushers.

Reduction in thickness due
to wearing of surface

Continuous coal
flow

Friction between coal and
component

Transfer Chute Liners,
Grinding jib of crushers.

Development of cracks,
holes

Impact of coal

Crack generated from the
holes for fixing of bolts

Transfer Chute Liners,
Grinding jib of crushers

Pitting

Corrosive
component of coal

The wet coal when flows
through then chances are
more.

Conveyor structures

Reduction in thickness due
to wearing of surface and
pitting

Corrosive
component of coal

The accumulation of coal
on structures

Conveyor structures

Catastrophic structure

failure

Cyclic Loading

A result of manufacturing

fabrication defects or
localized damage in
service,

Crusher Rotors, Motor
shafts, Suspension Bars,
Arms

Development of cracks

Impact of coal

Due to internal flaw

Bearings

Development of cracks

Improper loading,

Due to internal flaw

Conveyor pulleys Due to End disc failure Cyclic loading Failure of the weld
between the hub and the
end disc in welded-in hub
designs.

Drive foundations Bolt failure, Frame failure | Cyclic loading A result of manufacturing
fabrication defects or
localized damage in
service,

Conveyor pulleys Failure of locking | Cyclic loading Failure of locking bolts

assembly

Wire ropes of Aerial Due damage in strut Cyclic loading Due to weak area of strut

Ropeway

Coal dust (<5% SiO;) [TWA 2 mg/nr’ (as the respirable dust fraction)]
Coal dust (= 5% SiO;) [TWA 0.1 mg/nr’ (as the respirable quartz fraction)]

7.3.8 Pool fire of LDO Storage

One tank of 20 m* will be provided to store LDO. In the event of spilling its contents through a
small leakage or due to rupture of the pipeline connecting the tank and on ignition, fire will
eventuate. As a worst case it is assumed that the entire contents are leaked out.

Failure Scenarios of LDO tank

The spill out of LDO on ignition will result in a pool fire. The injuries in this case are mainly
caused by heat radiation. The heat radiation intensities due to the pool fire are computed using
the Aloha Risk Assessment Model for Pool fire.

Input Data

Table 7.4: Details of LDO Storage

Technical Particulars

Design Parameters

No. & type of LDO tanks

1 No. & Fix roof

Tank storage capacity 20 m?
Temperature Ambient
Pressure Atmospheric
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Table 7.5: Atmospheric Details
Parameter Data used for Modelling
Wind Speed 6.0 km/hr
Air Temperature 29.3
Relative Humidity 64.6
Output Data
Table 7.6: Summary of Output
Colour of Toxicity Distance of Concentration Probable Concentration
Red 10 metres 5.0 kW/(sq.m.)
Orange 15 meters 2.0 kW/(sq.m.)
Yellow 25 meters 1.0 kW/(sq.m.)
Damage Criteria for Heat Radiation
Table 7.7: Type of Damage
Incident Radiation Type of damage
Intensity (kw/m?)
62.0 Spontaneous ignition of wood
37.5 Sufficient to cause damage to process equipment
25.0 Minimum energy required to ignite wood at infinitely long exposure (non
piloted)
12.5 Minimum energy required for piloted ignition of wood, melting plastic tubing
etc.
4.5 Sufficient to cause pain to personnel if unable to reach cover within 20
seconds; however blistering of skin is likely
1.6 Will cause no discomfort to long exposure
0.7 Equivalent to solar radiation
Summary of Results

The vulnerable zone of heat radiation intensities due to failure LDO tanks extends upto a
distance of about 25 m (1 kw/m?) from the edge of pool.

Consequence Analysis

Consequence analysis of certain failure cases are carried out with the objective to study how
many persons are involved in an accident and are likely to killed or injured or how large is the
area, which is likely to be destroyed or rendered unusable so that a true assessment of the
safety of the plant can be made.

LDO storage tank failure will result 100% lethality within 25 m from the edge of the pool. No
manual attendance at this location is envisaged

7.4 DISASTER MANAGEMENT PLAN

It will have the synonymous meaning as that of an emergency which may affect several
sections within the plant and/or may cause serious injuries, loss of lives, extensive damages to
properly or serious disruption of works inside and/or outside the plant premises. Such a
situation may occur due to a malfunction of the normal operating procedures, but may also be
caused due to cyclone, flood, or deliberate act of arson or sabotage.

Emergency planning is an integral part of the overall loss control program and is essential for
any well run organization. This is important for effective management of an accident / incident
to minimize losses to people and property, both in and around the facility.

The important aspect in emergency management is to prevent by technical and organizational
measures, the unintentional escape of hazardous materials out of the facility and minimize
accidents and losses. Not only are unrecognized hazardous conditions which could aggravate an
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emergency situation be discovered, the emergency planning process also brings to light
deficiencies such as lack of resources necessary for effective emergency response. Emergency
planning also demonstrates the organization’s commitment to the safety of employees and
Increases the organization’s safety awareness.

The format and contents of the Emergency Response Plan (ERP)/On-Site Disaster Management
Plan (DMP) has been developed taking into consideration the regulatory guidelines, other
applicable documents and accepted good industrial practices formulated as a result of lessons
learned in actual emergencies requiring extensive emergency response.

Disaster can be defined as an “occurrence of undesired events of such magnitude so as To
create a situation in which normal pattern of life within the facility is suddenly disrupted,
adversely affecting not only the personnel and property within the facility but also in its
vicinity.”

As per the Manufacture, Storage and Import of Hazardous Chemical (Amendment) Rules, 2000,
“major accident” means — an incident involving loss of life inside or outside the installation, or
ten or more injuries inside and / or one or more injuries outside or release of toxic chemicals or
explosion or fire or spillage of hazardous chemicals resulting in on-site or off-site emergencies
or damage to equipment leading to stoppage of process or adverse affects to the environment;

Such an occurrence may result in on-site / off-site implications like:

e Leakage of flammable material,
¢ Fire and/or explosion

Incidents having off-site implications can be:

¢ Natural calamities like earthquake, cyclone, landslide etc.
e Air raids / Crashing of aircraft or flying objects.

Incidents, which could also lead to a disaster, are:

e Agitation / forced entry by external group of people
e Sabotage

An important aspect of the disaster is its unforeseen nature. Thus, by definition itself, a disaster
is impossible to control completely. However, occurrence of events which lead to a disaster may
be minimized through proper technology and engineering practices.

7.4.1 Disaster Management Plan On Site and Off Site

The On-site and Off-site emergency plans cover personnel employed at Chandrapur Power
Plant. The Emergency Plan is aimed to ensure safety of life, protection of environment,
protection of installation, restoration of production and salvage operation in the same order of
priorities. The objective of the emergency plan is to make use of the combined resources of the
plant and the outside service to achieve the following:

¢ Reliable and early detection of an emergency and careful planning

e The availability of resources for handling emergencies

e Safeguard the personnel located in the premises

¢ Minimize damage to property and environment

e Organize rescue and treatment of affected persons

o Initially contain and ultimately bring the incident under control

o Identify any casualties

¢ Provide authoritative information to the news media

e Secure the safe rehabilitation of affected persons

e The command, co-ordination and response organization structure along with efficient
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trained personnel

e Preserve relevant records and equipment for the subsequent enquiry into the cause and
circumstances of emergency.

7.4.2 Nature of Hazards and Occurrences

A thermal power plant stores a number of chemical (such as hydrochloric acid, sodium
hydroxide, and hydrazine) and flammable/combustible materials (such as furnace oil, light
diesel oil, coal, hydrogen) which are hazardous in nature. The hazards are identified along the
probable areas of occurrence.

Table 7.8 : Hazards with Probable Areas of Occurrence

Nature of Hazard Potential areas/ location

Fire Hazard Coal handling plant

(slow isolated or ash spreading) | Cable galleries

Fuel oil handling and storage areas.
Transformer and switch yard areas.
Oil and lubricant stores.

Boiler area

Explosion Hazard Transformers.
Boiler.
Coal dust in mills and boilers.

Bursting of pipes & vessels Steam pipes due to high pressure/temperature.
Acid and oil pipe lines.

Release of gases/dust Hydrogen in turbo generators area of main plant and H2 plant
Pulverized coal dust from mills and associated piping.
Fly ash from chimneys and ash ponds and ESP hoppers

Coal dust in transfer points, coal handling plant crusher and mill
area.

Release of liquid Chemical tanks in water treatment plant.
Fuel oil tank in fuel oil handling section.

7.4.3 Initial Emergency Response Organization

Shift-in-charge would lead initial response organization in an emergency condition. Upon the
detection of an emergency condition, the Shift-in-charge assesses the conditions and, if an
Emergency Action Level is exceeded, classifies the emergency, assumes the role of Main
Controller. Command and control, at this stage, functions from the Main Control Centre,
operating as the Emergency Control Centre. On the direction of the Main Controller, the
designated Communications Coordinator notifies off- site agencies and plant management. If
additional support is required for mitigation, the Main Controller, using weather information
available in the Main Control Centre, assesses the extent and area of the hazard and initiates
protective action as necessary.

Table 7.9: Emergency Organization of Imperial APGCL Power Limited

Overall In-charge

Site Controller

Incident Controller

Communication Officer

Liaison Officer

Section In-Charge

Emergency Response Team
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Fire and Rescue Controller

Security Controller

First Aid & Medical Controller

Transport/Civil Supplies Controller

7.4.4 Main Controller

Main controller would co-ordinate the response action from the control room with the support of
the control room staff. However, as the emergency escalates and the emergency response
organization begins to be deployed, the emergency management centre should be moved to
the designated Emergency Control Centre (ECC), where the entire response organization would
operate. The Main Controller would operate from this location together with his staff, except for
such personnel, as the Shift-in-Charge, who may be directly involved at the scene of the
accident. He will:

e Relieve the Incident Controller of responsibility of the main Controller.

e Analyse the emergency and decide on the emergency level warning.

¢ Direct, co-ordinate and supervise the emergency response activities.

e Ensure on-site and off-site personnel protection, safety and accountability.

e Ensure that the casualties if any are given medical attention and that the relatives are
informed, if necessary.

¢ Arrange for relief of personnel when emergency is prolonged.

e Liase with the off-site emergency response personnel, departments and organizations
such as fire and police officials and other statutory bodies and advise them of all likely
effects of the incident outside the facility premises (if any).

e Regulate traffic movement within the facility.
e Ensure preservation of evidence for inquiries to be conducted by statutory authorities.

e Authorizes, termination of emergency by sounding of “All Clear” siren, which will be a
continuous, long siren for one minute.

7.4.5 Site Controller

The Site Controller operates from the ECC and is responsible for supervising and co-ordinating
the activities of those functions involved in mitigating the consequences of the accident. He will
keep the Main Controller informed of the situation from time to time. He will immediately
proceed to the scene of emergency and assess the situation. The Incident Controller should be
equipped with a distinctive, fluorescent jacket for easy identification (which should be provided
in the Emergency Control Centre). He will:

¢ Help the Main Controller organize and direct the emergency response activities keeping
in mind the safety of personnel and minimizing loss and damage to property.

e Formulates strategies and advise the Main Controller of the actions to be taken to
mitigate the consequences of the accident.

e Maintain direct communications with the on-site Field Operations Co-ordinator / incident
controller.

e Co-ordinate the activities aimed at organizing, requesting and obtaining additional
resources (both as equipment and personnel) to support the field operations.

e Co-ordinate with the Security-in-charge and Safety Officer.

e Check for casualties.

e Arrange for rescue of trapped workers and those in a state of shock.

e Get all non-essential workers safely evacuated after stopping all those jobs, which are
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not required during an emergency.

e Set up a communication system with the ECC through telephone, wireless and / or
messenger system.

¢ Pending arrival of the Main Controller, direct the shutting down and evacuation from the
facility and call outside emergency services, if necessary.

¢ Allot jobs to the emergency squad.
e Report all developments to the Main Controller.
e Preserve all evidence for use in the subsequent enquiry.

7.4.6 Incident/Field Operations Controller

The Incident Controller or Field Operations Controller is the highest ranking emergency
response organization officer at the direct scene of the accident with headquarters located as
close as possible to the location where the emergency field operations are carried out, with due
regard for safety, of course.

The Field Operations Controller must be a person with good technical expertise and familiarity
with the facility. Duties of Incident controller include:

e The direction and co-ordination of all field operations at the scene of the accident.

¢ On-scene accident assessment.

e The implementation of on-site response actions to protect facility personnel and the
public (protective actions).

e The implementation of on-site response actions to bring the emergency under control
(support and emergency control actions).

e The co-ordination of these actions with the Site Controller at the ECC.
7.4.7 The Administration Function

This function should provide the necessary administrative and clerical support to relieve the
technical personnel from such responsibilities. The Administration Manager would assume the
role of the Administration function. The duties include:

e Immediately proceed to the Emergency Control Centre (Control Room / Main gate).
e Work as a liaison officer during the emergency.

e Under the direction of the Main Controller, handle police, press and other enquiries,
receive reports of roll call from emergency assembly areas and pass on the absenteeism
information to the Incident Controller.

e Ensure that injured receive adequate and immediate medical attention.
e Inform the nearby hospitals and call for ambulance, if required.

e Control traffic in and out of the facility and ensure that alternate transport is available
when required for casualties.

e Maintain prior agreed inventory of emergency equipment in the Emergency Control
Centre and make up for shortages.

In addition, this function has the important task of keeping chronological records of what is
happening during the emergency, and preparing reports for the Main Controller and his staff.
This includes:

e Recording any change in the emergency action level status.

e Keeping track of all external agencies notified.

e Keeping track of emergency personnel intervening.

e Keeping track of emergency personnel notified and arriving at the scene.

e Maintaining a record of the changes in the emergency organization structure as higher
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officials arrive to relieve lower-ranked personnel.
e Keeping a record of all events affecting the emergency.

o Keeping a record of all of the decisions made and emergency actions taken during the
emergency operations.

e Updating maps and wall charts displaying the spreading of the emergency (e.g., units
affected by fire, areas affected by evacuation orders), and maintaining a record of them.

¢ Updating the same charts showing the position of the emergency squads or fire fighters,
and keeping a record of them.

e Recording the arrival of special emergency materials or equipment (this may be
especially important for later financial accountability).

e Recording any fact of relevance occurring during the emergency.

The chronological log is extremely valuable both during and after the emergency. The greatest
advantage of such a system is to keep the situation updated. This information can then be used
by the emergency co-ordination staff to assess the situation and make appropriate decisions.

In addition, such a log can be used after the emergency is over to assess responsibilities and
proper conduct of the emergency operations, and for determining financial liabilities that may
have been incurred in order to bring the emergency under control. Records can also be
extremely useful in planning for future emergencies, and for training purposes.

7.4.8 Fire and Rescue Operations

This fire and rescue operation team should be typically composed of personnel from the
different facility departments. The team should have basic training in the handling of various
types of emergencies. Fire is the most common hazard in the facility. The team members
should be capable of recognizing different types of fires and the appropriate extinguishing agent
for fighting these fires. They should also be able to handle the available fire fighting equipment
including hoses, nozzles, portable extinguishers and fixed fire fighting units.

The fire and rescue team leader (Fire & Safety Officer) should report directly to the Incident /
Field Operations Controller and make important decision regarding the response to the
particular emergency.

The duties of the fire and rescue team leader include:

e Qverall in-charge of the fire fighting operations.

e Inform the Main Controller if external fire tender / fire-fighting equipment / materials
/Mutual Aid are required.

e Liase with the utilities and arrange for external water supply / diesel for hydrant pump /
D.G. Sets, etc.

¢ Maintaining adequate supplies for fire-fighting equipment and facilities.
7.4.9 Logistics Function

This function is responsible for making the necessary supplies available to the response teams
during the emergency. Also, the function has the task of organizing and maintaining the
staging area and providing temporary storage for emergency supplies and equipment for rapid
deployment. The function is also responsible for co-coordinating, hiring, Controlling and
operating all emergency vehicles such as ambulances, trucks for transportation of emergency
materials and supplies and other emergency transportation vehicles.

The person responsible for this function, the Logistics Coordinator, in this case the Store In-
charge, should report to the Site Controller and keep him updated on available supplies and
equipment, needed for an emergency. A list of emergency materials and equipment is as
follows:
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e Fire extinguishers

e Fire hoses and nozzles

e Personal protective equipment, including full protective clothing, self-contained
breathing apparatus, and respirators.

e Emergency lights and power generators

e Spill control agents for the decontamination of toxic spills of different classes of
chemicals

e Fuel for the operation of emergency vehicles and machinery (if any).
7.4.10Medical Function

The primary responsibility of the Medical Function during an emergency is to provide first-aid to
victims of the accident, and to ensure their prompt transportation to a hospital/ nursing home
when required. This function would be assumed by the Medical Officer. In this regard, the
Medical Function will work closely with the Logistics Function to organize such as emergency
transportation system. In addition, the Medical Function is responsible for the establishment of
a first-aid station for the immediate treatment of possible victims, which should be appropriately
equipped with medical supplies, oxygen, resuscitators, and other supplies and the emergency
response personnel are familiar with first aid administration.

Depending on the types of hazards present at the facility, the function will provide information
on the nature and properties of the substances are responsible for possible injuries, and on the
type of most appropriate emergency treatment of injured or exposed personnel. This type of
information is contained in the Material Safety Data Sheets (MSDS) for the substances of
concern.

The duties of the Medical Officer also include:

e Arrange for first-aid treatment.

e Establish contact and co-operate with local hospitals also ensure that the most likely
injuries (e.g. cuts, burns etc.) can be adequately treated at these facilities.

e Advise the Main Controller and his staff on industrial hygiene matters

e Make arrangements for treating and transporting the injured to the hospitals wherein
arrangements are made to handle such emergencies.

¢ Inform the above hospitals of the situation and apprise them of the antidotes that would
be necessary for treatment.

e Maintain the list of blood group of each employee with special reference to rare blood
groups.

7.4.11Security Function

During the initial phase of an emergency, the security personnel may be in-change of
communications within the facility as well as outside agencies, before being relieved by the
appropriate coordinator. The position of the Security Controller could be handled by the Security
officers and assisted by the Inspectors, and guards. However, the main responsibility of this
function is to ensure that facility security is maintained. The duties of this function include:

e Raise the alarm by sounding the siren.

e Inform the Plant-in-charge / Shift-in-charge.

e C(Close the gates(s) and ensure that unauthorized persons / vehicles do no enter the
premises.

e Instruct the security guards to occupy pre-determined posts for controlling the security
of the facility.

e Control the entry of authorized personnel, such as officials of outside agencies and other
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personnel that may be required at the facility.

Control the escorting of outside official agency representatives and other appropriate
personnel to the corresponding facility liaison personnel, as per instructions. Also ensure
that media representatives are not directly admitted to the Emergency Control Centre
(in order to minimize any unnecessary interference during emergency operations).

Be in-charge of personnel accountability during the emergency. Should some facility
employees be unaccounted for, and presumed to be still in the area affected by the
emergency, security should alert the Incident Controller, who will then initiate a search
and rescue operation (if feasible).

Direct the exit of facility personnel in case of evacuation, and co-operate with external
police forces to organize and direct evacuation operations for the public, if necessary.
Arrange for proper transport for required personnel in the facility during an
emergency

Ensure that the affected area is not crowded by non-essential persons.

Provide assistance in fire fighting and rescue operations

7.4.12Emergency Squad Function

The responsibilities of the emergency squad function are as follows:

Isolate equipments in accident area.

Evacuate non-essential personnel and visitors.

Maintain record of evacuated personnel.

Act as fire-fighters in controlling the emergency.

Act as runners and messengers.

Act as first-aiders and rescuers and handle casualties / persons overcome by fire.
Provide details of casualties.

Providing lighting in the area.

Carry out any other job assigned by the Incident / Field Operations Controller.

7.4.13Transport in-Charge / Maintenance Manager

The duties of this function include:

Keep all the vehicles and drivers ready, maintain constant contact with the Main
Controller / Medical Officer and dispatch the vehicles as per their needs.

All drivers on duty at the facility will, on sounding of the alarm, rush back to their
department and await instructions.

A minimum of two vehicles should be kept standby at the facility for the emergency use
and for transporting critically injured to hospital.

7.4.14Communication Coordinator

The communication coordinator is assigned to the Telephone Operator. The responsibility of
this function would be to:

Notify the location of emergency to the Security Department, Emergency Squad
members, Main Controller, Incident Controller, Safety Officer and Administrative Officer.
On receipt of instructions from the Main Controller or his designated, notify the fire
brigade/police/hospitals/District Collector/Factory Inspector.

Keep the switchboard open for emergency calls and transmit the same to the concerned
personnel effectively.

Refrain from exchanging any information pertaining to the emergency and refer any
queries from authorized persons to the Main Controller.
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7.4.15Personnel of the Affected Area
They will:

e Continue to handle the emergency as per the laid down procedures and as guided by
the Incident Controller.

e Avoid crowding of the affected area by unwanted personnel.

e Stop all non-essential work / unwanted operations.

e Remove unwanted persons from the area to a “Safe Assembly Points / area” (which
should be marked on the site plan).

7.4.16 Declaration and Termination of Emergency

The declaration of an On-site or Off-site emergency will be made by the Site Controller. Sirens
will be used for annunciation of facility emergency as indicated in the document.

The notification for start and termination of the emergency will be sent to:

e District Magistrate
e Nearby industries, if any
e Police Superintendent of the area

The message will include the following:

o Identification of the emergency e.g. fire, explosion, etc.

e Date and time of the accident.

e Details concerning accident/emergency and probable affected areas.
e Type of the accident

7.4.17 Recovery, Facility Re-entry and Restoration of services

The recovery and re-entry phase will begin after the declaration of termination of
emergency. This determination would be made by the Main Controller. The recovery plan
should be flexible enough to adapt to existing conditions. Not all of the conditions that may be
encountered in an emergency can be anticipated in advance. Detailed plans and procedures for
recovery operations should be prepared at the time they are needed.

Re-entry operations should be performed by the Re-entry Team under the leadership of the
Main Controller. The team will consist of personnel knowledgeable in procedures and facility
layout. In the Re-entry planning process, the tem will gather available information on the
nature of the emergency and its present status by method such as discussions with the
operations personnel on-shift. Necessary protective clothing and equipment should be available
for the team before re-entry is authorized.

Specific procedures for recovering from an emergency and re-entering the facility can hardly be
provided, since they will have to be determined on a case by case basis. Depending on the type
of accident and the severity of the damage suffered. However, Provision should be made for
the following:

e Organizing a re-entry team.

e Inspecting the damaged area.

e Declaring the emergency concluded and making the “all clear” known to the facility
employees and the community.

e Deciding which employees should report to work and notifying them.

e Beginning an investigation into the causes of the emergency.

e Assessing the damage to the facility.

e Transferring necessary operations to alternative locations.

Environment Consultant:

GIS Enabled Environment & Neo-graphic Centre Page | 74



ENVIRONMENTAL IMPACT ASSESSMENT STUDY Chapter 7
REFURBISHMENT 2x30 MW THERMAL POWER PLANT Additional
Using Coal Based Boilers by Replacing Existing Oil-fired Boilers .
Project Proponent: Imperial APGCL Power Ltd. Studies

e Decontaminating the damaged area.

e Restoring services to the damaged area.

e C(Clearing up the debris.

e Salvaging material and equipment affected by the emergency.

e Restoring the parts of the facility affected by the emergency.

e Determining responsibilities and instituting possible insurance and damage claims.

7.4.180ff-site (notifying external agencies)

Depending on the type and severity of emergency, the Main Controller should notify the
appropriate external agencies. The major emergencies should be notified to:

¢ Law enforcement departments: Factory Inspector, Pollution Control Board, Police station.
e Fire departments and other response teams — Fire Brigade

¢ Hospital and emergency medical services

e Ambulance services

¢ Local Government officials

e Local environmental agencies

7.4.19Making the Emergency Known to the General Public

In a situation where the public can be affected by the accident, two possible courses of action
can be taken - evacuation or sheltering inside buildings and houses. Whichever action is
decided upon, the public must be informed of it. This can be quite a challenging task, to the
point of becoming nearly impossible if an effective communication procedure is not already in
place.

Siren system can only be effective if the public is already aware of what actions to take if the
alarm is sounded. The content of the messages should be as brief and clear as possible, and
provide information on the action to be taken. In addition, the public should be asked to refrain
from using the telephone (to minimize the potential for line overload), and to notify neighbours
of the emergency (again, without using the phone). Should evacuation be recommended, the
messages should inform the public of where the designated relocation areas are, and
which evacuation routes to follow.

7.4.20Training and Education

Regular training will be provided to all personnel who have a role in planning and operational
response to an emergency. The main goal of training for emergencies is to enable the
participants to understand their roles in the response organization, is the tasks associated with
each position and the procedures for maintaining effective communications with other response
functions and individuals.

The training objectives are:

e To familiarize personnel with the contents and manner of implementation of the DMP
and its procedures.

e To train personnel in the performance of the specific duties assigned to them in the DMP
and in the applicable implementing procedures.

e To keep personnel informed of any changes in the DMP and the implementing
procedures.

e To maintain a high degree of preparedness at all levels of the Emergency Response
Organization.

e Train new personnel who have moved within the facility organization.

e Test the validity, effectiveness, timing and content of DMP.

e Update and modify the plan on the basis of experience acquired through exercises and
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drills.
7.4.21 Emergency Response Plan Review

The Emergency Response Plan and associated implementing procedures should be
reviewed to ensure compliance with relevant regulations and applicable state and local
emergency plans and written agreements with mutual aid agencies also.

The DMP should be reviewed under the direction of the Plant-in-charge which should
encompass the plan, response procedures, equipment, training, drills and interfaces with local
emergency management agencies. The need for changes is based upon the following aspects:

e Written evaluations of drills and exercises which identify deficiencies or more
desirable methods, procedures, or organizations

e Changes in key personnel involved in the organization

e Changes in the facility organization structure

e Changes in state regulations

¢ Modifications to the facility which could affect emergency planning

e Recommendations received from other organizations and state agencies.

7.5 ENVIRONMENT, HEALTH AND SAFETY POLICY
Policy Statement

The Company, starting from a baseline of legal requirements, commits itself to promote,
maintain and improve upon, a safe and healthy environment for its employees, customers,
neighbours and the general public.

If further recognizes its responsibilities for protection of the environment from the
consequences of its operations and will control the use of materials and equipment in a manner
consistent with these responsibilities. It will provide the resources necessary and actively seek
the cooperation of everyone to execute this policy.

Principles

The company believes that good Health, Safety and Environmental performance is an integral
part of efficient and profitable business management and these matters rank equally in
importance with other management responsibilities and that success in these areas depends in
the involvement and commitment of everyone in the organization.

Commitment

As a consequence to the Company’s overall commitment to preserve Health, Safety, and a
Sound Environment the company has a responsibility to:

e Provide and maintain healthy and safe working conditions, equipment and systems of
work for all employees.

e Ensure the protection of the health and safety of people who may be affected by its
operations e.g. contractors, visitors, customers and the general public.

e Prevent, or if that is not practicable, minimize and make safe releases to air, water and
land of substances which could adversely affect human health or the environment.

e Reduce waste and source by careful use of materials, energy and other resources and
maximize recycling opportunities.

e Set targets for improving health and safety at work and environmental protection, carry
out regular assessments and report annually on performance.

e Ensure that each of its locations adopts policies and commitments which also describe
the local organization and arrangements for putting them into practice.
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Organization Perspectives

The Company regards Health, Safety and Environmental matters as mainstream management
responsibilities.

e Executive and the line managers at all levels within the company are directly responsible
through the normal management structure for Health, Safety and Environmental matters
in the operations under their control.

e All employees have a responsibility to take reasonable care of themselves and others
while at work and to participate positively in the task of preserving workplace health and
safety and a sound environment.

Review

This policy is subject to review from time to time and depending on factors internal and
external necessary changes would be incorporated.
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PROJECT BENEFITS

8.1 IMPROVEMENT IN THE PHYSICAL INFRASTRUCTURE

It is usually envisaged that setting up of a power plant helps in developing the infrastructure of
the locality. Facilities such as schools, community centres, health centres are usually part of the
development activities undertaken by the plant. Although the infrastructure facility of the study
area is quite good in comparison to rural areas, there is further scope of development in the
future. Infrastructures such as better roads, well-developed public transport system will also
come up. Various infrastructural facilities like pucca roads, communication, electricity, water
supply, educational and recreational facilities, hospitals, dispensaries, libraries etc. needed for
the local society will be provided by the project proponents.

8.2 IMPROVEMENT IN THE SOCIAL INFRASTRUCTURE

Social and community infrastructure and services are provided in response to the need of
communities. They enhance the quality of life, equity, law and order, and social well being
through community support; safety and security; sports; recreation and culture; justice;
housing; health and education. The proposed project is expected to contribute towards
improvement in quality of life of local people and it shall generate inputs for industrial/economic
development in the region. Guidelines are given to proponents for protection of workmen likely
to be engaged from the nearby villages, as also a discussion towards the end covering
community benefits. The following measures are suggested for minimizing the adverse impacts
on socio-economic and human interest:

e Communication with the local community should be institutionalized on regular basis by
the project authorities to provide as opportunity for mutual discussion

e For social welfare activities to be undertaken by the project authorities, collaboration
may be sought with local administration, Gram Panchayat, Block Development Office
etc. for better co-ordination.

In order to maintain good Industrial Relations and to implement the project smoothly, following
facilities have been envisaged at the proposed power plant:

e Essential facilities like electricity, drinking water, toilets, and bathrooms, proper fencing,
and leveled ground with proper drainage, sanitation arrangements, and adequate
illumination arrangements shall also be provided. PCO, canteen and grocery shop are
also envisaged near residential colony.

e Provision of ambulance with doctor and First Aid shall be kept.

e All contract workers and staff shall be provided personal protective appliances and
safety gadgets. Safety during project implementation will be accorded highest priority.
Regular awareness programmes shall be conducted to create and sustain a safe working
culture.

e Rest rooms, canteen, drinking water near the workplace shall be provided for contract
workers as well as transporters, etc. Hygienic working conditions shall be maintained at
workplace.

e Designated officials will ensure proper maintenance of infrastructure created for contract
labours and to take immediate corrective actions whenever required after regular
inspection.
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8.3 EMPLOYMENT POTENTIAL

At present the socio-economic conditions of the people in the study area is not good mainly due
to low agricultural productivity. It was found that it is difficult for the people to sustain their
livelihood on agriculture and was looking for other means of livelihood. So the proposed project
will have a positive impact on the socio-economic conditions of the people by providing direct
and indirect employment in the plant. Also the project shall enhance economic growth of the
area in general. Cost of land and other properties in the area will increase.

The authorities should ensure that every permanent worker has employment security benefits.
They should be covered by proper insurance/other schemes such as benefits in case of injury,
sickness, temporary and permanent disability through workers’ compensation in the event
occupational accidents and diseases, and compensation for survivors in the event of work-
related death, to all workers in the plant, irrespective of their employment status.

Plant should have reasonable working hours that should not exceed the number of hours
prescribed by India’s law and regulations. The workers should be paid as per the Minimum
Wages Act.

8.4 OTHER TANGIBLE BENEFITS
The other benefits that the project will provide are as follows:

e Shall provide closer interaction and understanding between people from different
regions, culture, social traits etc.

e Shall improve in the general living standards and knowledge sharing bringing modern
outlook and vision for growth and economic prosperity.

The power plant shall benefit the State and Central governments by way of royalty, sales tax,
duties, etc. from this project. This in turn will help in development activities by Government in
the area.
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CHAPTER 9
ENVIRONMENT MANAGEMENT PLAN

9.1 INTRODUCTION

The Environmental Management Plan (EMP) is a project-specific plan developed to ensure that
the project is implemented in an environmental sustainable manner where all contractors and
sub-contractors, including consultants, understand the potential environmental risks arising
from the proposed project and take appropriate actions to properly manage that risk. The
environmental management plan consists of the set of mitigation, management, monitoring and
institutional measures to be taken during implementation and operation to eliminate adverse
environmental impacts or reduce them to acceptable levels. The present environmental
management plan addresses, the components of environmental affected during construction of
the plant and by the different activities forming part of the processes of manufacturing of
Insecticides. EMP also ensures that the project implementation is carried out in accordance with
the design by taking appropriate mitigation actions to reduce adverse environmental impacts
during its life cycle. The plan outlines existing and potential problems that may adversely impact
the environment and recommends corrective measures where required. Also, the plan outlines
roles and responsibility of the key personnel and contractors who are charged with the
responsibility to manage the proposed project site.

The EMP is generally prepared in accordance with rules and requirements of the MoEF:

e To ensure that the component of facility are operated in accordance with the design;

e A process that confirms proper operation through supervision and monitoring;

e A system that addresses public complaints during construction and operation of the
facility; and

¢ A plan that ensures remedial measures are implemented immediately.

The key benefits of the EMP are that it provides the organization with means of managing its
environmental performance thereby allowing it to contribute to improved environmental quality.
The other benefits include cost control and improved relations with the stakeholders.

EMP includes four major elements;

Commitment & Policy: The proposed project management will strive to provide and
implement the Environmental Management Plan that incorporates all issues related to air, land
and water.

Planning: This includes identification of environmental impacts, legal requirements and setting
environmental objectives. The various potential impacts are discussed under Section 4.0.

Implementation: This comprises of resources available to the developers, accountability of
contractors, training of operational staff associated with environmental control facilities and
documentation of measures to be taken.

Measurement & Evaluation: This includes monitoring, corrective actions, and record
keeping.

9.2 ENVIRONMENT MANAGEMENT PLAN DURING CONSTRUCTION PHASE

Based on the findings of the impact assessment and considering the necessity to limit
environmental impact during construction, a general guideline has to be ascertained. Figure
9.1 outlines the implementation of the EMP during construction ensuring compliance with
environmental rules, regulations and standards.
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Figure 9.1: Outlines for EMP implementation during Construction

During construction phase, the construction activities like transportation of the construction
material cause various impacts on the surroundings. However, the constructional phase impacts
are temporary and localized phenomena except the permanent change in local landscape and
land use pattern of the project site.

9.2.1 Land Environment Management

As the site already has a plant, there will be less excavation and land-grading. However areas
for ash dump, coal-handling plant, and boiler have to be prepared. Preparation of these areas
will involve excavations and fillings. The earthen material generated during excavations and site
grading periods, shall be properly dumped and slope stabilization shall be taken. The topsoil
generated during construction shall be preserved and reused for plantations. No nallas of water
courses are present in the project site. However, natural drainage pattern shall not be disturbed
by using garland drain around ash dump. The approach road to project site shall be
appropriately widened and strengthened to facilitate vehicular movement. The greenbelt area
shall be delineated before start-up of earthwork and tree plantation shall be taken up during
construction.

9.2.2 Air Quality Management

The activities like site development, grading and vehicular traffic contribute to increase in SPM
and NOx concentration. The mitigation measures recommended to minimize the impacts are:

e Water sprinkling in construction area;

e Asphalting the main approach road;

e Proper maintenance of vehicles and construction equipment; and
e Tree plantation in the area earmarked for greenbelt development.

9.2.3 Water Quality Management

The soil erosion at site during heavy precipitation contributes to the increase in suspended
solids. The wastewater from vehicle and construction equipment maintenance centre will
contribute to oil and grease concentration. The wastewater from labour colony will contribute to
higher BOD concentrations. The mitigation measures recommended to minimize the impacts
are:
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e Sedimentation tank to retain the solids from run-off water;
¢ Qil and grease trap at equipment maintenance centre;

o Packaged STP/Septic tanks to treat sanitary waste at labour colony; and utilizing the
wastewater in greenbelt development.

9.2.4 Noise Level Management

Operation of construction equipment and vehicular traffic contribute to the increased noise
level. Recommended mitigation measures are:

e Good maintenance of vehicles and construction equipment;

e Restriction of construction activities to day time only;

e Plantation of trees around the plant boundary to attenuate the noise; and
e Provision of earplugs and earmuffs to workers.

9.2.5 Waste and Hazardous Material Handling

Recycled aggregates will be used for filler applications and as sub-base for roads. Site grading
operations will also involve stockpiling of back-fill materials. The topsoil removed for the
purpose of construction will be stored properly so that it can be re-used later for green-belt
development. Recyclable wastes such as plastics, glass fibers and insulations will be sold to
recyclers.

During the construction phase, many toxic substances such as paints, solvents, wood
preservatives, pesticides and sealants will be used. The wastes generated will be stored in
sealed containers, labeled and disposed as required by the Hazardous Waste Storage, Handling
and Transportation Rules of Environment Protection Act 1989. Efforts will be made to use less
of hazardous chemicals during rainy seasons and special care has to be taken to store these
materials. Employees and contractors have to be educated to handle hazardous wastes and
materials.

Due care will be taken to avoid water pollution problems during rainy season due to washout of
waste material from dumpsite. At construction site, petroleum powered equipments and
temporary storage of petroleum products (highly inflammable) may lead to fire hazard, if safety
norms are not strictly followed.

9.2.6 Ecological Management

During construction, vegetation in the plant premises is required to be cleared. The measures
required to be undertaken to minimize the impact on the ecology are:

e The felling of trees will be kept at minimum; and
e -The greenbelt having vegetation density of 1500 trees/ha will be developed.

9.2.7 Socio-economic Environment

Given that the project and related developments like construction camps will be dependent on
local resources (power, water), during both construction and operations, the only likely impact
on infrastructure would be on the roads. Considering the high traffic during construction phase
an effective traffic management scheme should be developed to avoid congestion on the
nearby and local roads.

9.2.8 Health and Safety

Medical care will be provided for the labourers in the camps. Awareness programs will also be
conducted on communicable diseases and their spread. The movement of heavy equipment
should be done with proper precaution to prevent any accidents on the road. Occupational risk
should be minimized at the project site through implementation of a full proof safety system.
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Speed limit set for movement of vehicles will be 20 km/hr on village roads to reduce risk of
accidents or injuries.

Safety training should be provided to all construction workers on operation of equipment.
Security should also be extended during non-working hours to ensure there is controlled access
to the machinery and equipment.

9.3 ENVIRONMENT MANAGEMENT PLAN DURING OPERATION PHASE

During operation phase, the impacts on the various environmental attributes should be
mitigated using appropriate pollution control equipment. The Environment Management Plan
prepared for the proposed project aims at minimizing the pollution at source.

9.3.1 Air Pollution Management

Fugitive and stack emissions from the proposed project will contribute to increase in
concentrations of SPM, SO, and NOx pollutants. The mitigation measures recommended in the
plant are:

e Installation of ESP of efficiency of 99.78% to limit the SPM concentrations below 50
mg/Nm?;

e Provision of bi-flue stack of 90m height for wider dispersion of gaseous emissions;

e Provision of water sprinkling system at raw material storage yard;

e Asphalting of the roads within the plant area;

e Provision of dust extraction systems at dust generating source;

e Developing of Greenbelt (100-m wide towards village areas and river course, 50 to 100-
m wide towards other area) around the plant to arrest the fugitive emissions;

e Design of control equipment to meet the standards stipulated by CREP; and

¢ Online flue gas monitors as well as flue gas flow rates and temperature measurement
shall be provided for all stacks.

To control fugitive hydrocarbon emissions, the following measures shall be adopted:

e Provision and periodic inspections of mechanical seals in pumps;

e Preventive maintenance of valves, flanges, joints, roof vents of storage tanks; and
Submerged filling of liquid fuel storage tanks. The fugitive dust emissions shall be
controlled by installation of closed conveyor system along with suitable dust suppression
measures.

9.3.2 Water Pollution Management

Wastewater will be generated from cooling towers, boilers in the power plant. Besides,
domestic wastewater from canteen and employees wash area, township will also be generated.
The recommended measures to minimize the impacts and conservation of fresh water are:

e Recycling of wastewater generated in cooling tower into process and ash disposal, coal
handling and service water requirements;

e The plant raw water requirement shall be optimized. The COC in cooling system shall be
maximized (such as COC=5);

e The effluent carrying oil spillage in the plant area shall be sent to oil-water separator for
removal of oil;

e Coal stock piles and ash ponds shall be provided with garland drains and water shall be
treated for suspended / floating solids;

e Adequate treatment of wastewater prior to recycling/reuse to maximum extent;
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e Provision of sewage treatment plant to treat domestic sewage generated from plant and
township;

e Utilization of treated domestic wastewater in toilet flushing, greenbelt development and
dust suppression;

e Lining of effluent pond suitably to prevent any seepage into ground to avoid any
groundwater contamination;

e Provision of separate storm water system to collect and store run-off water during rainy
season and utilization of the same in the process to reduce the fresh water requirement;

e Final disposal shall be through open channel with natural cascade aeration arrangement
to improve DO in treated effluent;

o Treated effluents from all streams should be stored in CMB/Effluent Pond /Guard

The treated wastewater before disposal shall be checked for conformity of Environment
Protection rules; and suitable rainwater harvesting structures will be constructed. The
wastewater from various units of the plant shall be appropriately treated and disposed.

9.3.3 Rainwater Harvesting System

Rainwater harvesting structures shall be provided to recharge the groundwater resources in the
region. The run-off water from the roof of the structures and paved areas shall be collected
through storm water drainage system and led to rain water harvesting structure.

Groundwater Recharge with Rain Water Harvesting

Run-off from the Built-up Areas: The run-off from the paved surfaces of the proposed
facility will be routed through a carefully designed storm water drainage network and collected
in storm water collection sump and excess rainwater will be discharged to bore wells
constructed on these internal drains.

Run-off from the Permeable Area: The run-off from the permeable area will be routed
directly to the rainwater harvesting structures constructed at suitable locations as per the
contours. For augmenting the ground water resources in the plant premises, number of
rainwater harvesting pits will be constructed and the internal drains where excess rain water
flowing in drain will be diverted to these pits. These structures will facilitate percolation of water
into the ground and thus augmenting the groundwater sources. The roof top water will be
routed to the storm drains. This will result in increase in groundwater tables and to some extent
the improvement of ground water quality.

The size and the locations of rainwater harvesting pits will be decided during detailed
engineering of the project.

9.3.4 Storm Water Management

The plant water management system will be designed to minimize the potential for storm water
contamination occurring at the site. This will be achieved by incorporating the following features
into the storm water management system:

e Run-off from upstream areas will be diverted to river through garland drain around the
plant site.

e The quantity of contaminated run-off generated will be minimized by diverting run-off
from areas external to the plant to storm water discharge points;

e Hazardous material and fuel storage areas will be bounded and drains will be provided
to around these facilities to prevent entering of run-off water; and

e Run-off from area external to process areas of the plant will be contained within a
storage system.

Environment Consultant:

GIS Enabled Environment & Neo-graphic Centre Page | 84



ENVIRONMENTAL IMPACT ASSESSMENT STUDY

REFURBISHMENT 2x30 MW THERMAL POWER PLANT Chapter 9
Using Coal Based Boilers by Replacing Existing Oil-fired Boilers EMP

Project Proponent: Imperial APGCL Power Ltd.

9.3.5 Noise Pollution Management

In the process, various equipments like pumps, cooling tower, compressors etc generate the
noise. The recommendations to mitigate higher noise levels are:

e Equipments should be designed to conform to noise levels prescribed by regulatory
authorities;

¢ Provision of acoustic barriers or shelters in noisy workplaces;

e Provision of hoods to noise generating equipments like pumps;

e Provision of thick greenbelt to attenuate the noise levels;

e Provision of Personal Protective Equipments (PPE) such as earplugs, earmuffs to the
workers working in high noise level area; and

e Implementation of greenbelt, landscaping with horticulture at power block areas to
reduce noise impacts.

9.3.6 Solid Waste Management

Solid waste in the form of ash will be generated in a coal based thermal power plant. The total
ash generated in the plant will be 83,100TPA!. Other than ash, gypsum of 16,874 TPA will also
be generated as waste. The following measures shall be taken for solid waste management:
e Fly ash will be utilized in cement grinding unit in the vicinity of power plant. The mixture
of gypsum and ash will be ideal for cement units;

e The excess bottom ash will be disposed off using slurry disposal system;

e The generated waste oil shall be explored to be used in boiler furnace with HFO or shall
be given to authorized recyclers;

e The organic portion of solid waste generated in the Sewage Treatment Plant (STP) will
be used as manure in greenbelt development; and

¢ Maintaining the data base on solid waste generation such as quantity, quality, treatment
/management

9.4 ASH MANAGEMENT

As already mentioned above, the total solid waste (ash and gypsum) to be disposed will be
99,974 TPA. The system proposed for ash removal and handling is dry pneumatic conveying
only up to the respective fly ash and bottom ash silos. Bottom / bed ash, applicable for CFBC
Boilers shall be re-used for as bed after proper sieving, whereas fly ash shall be transported off
from the fly ash silo. To facilitate weather friendly transportation the fly ash will be conditioned
with water the outlet of fly ash silo.

Fly Ash would be collected in air heater hoppers, economizer hoppers, and electrostatic
precipitator (ESP) hoppers. The de-ashing from fly ash hoppers of each boiler would operate on
an auto sequence mode with total operation time spanning about 4 hours in a shift for each
boiler. The water requirement for ash handling system would be met from the common effluent
pond. The control room will be located near the boiler ESPs and the Fly Ash silos.

The Ministry of Environment & Forest has come out with a draft notification with revised norms
for ash utilization. As per the new notification of 2009, “"New coal and, or lignite based thermal
power stations and, or expansion units commissioned after this notification to achieve the
target of fly ash utilization as given below:

e At least 50% of fly ash generation one year from the date of commissioning
e At least 70% of fly ash generation two years from the date of commissioning

! For calculation purpose, ash content in Rajmahal coal has been taken as 36% while that of Margherita
coal is 19.4%.
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e 90% of fly ash generation three years from the date of commissioning
e 100% ash utilization of plant

All efforts will be made for maximum utilization of ash. Almost half-of the ash generated from
power plant will be used as a raw material by the existing nearby cement plants. MOU with S.M.
Cement and JK Avtar both situated at Byrnihat within 45km from site is done. APGCL is
committed to explore possibilities for ash utilization considering new technologies and avenues
and try to achieve the target fixed by MoEF in this regard.

Unutilized ash will be stowed in the ash dump area. Ash will be stowed upto height of 5 — 6
meters within dyked compartments, which will be covered by plantation after reaching full
height. Buffer plantation zone will also be provided in between different plant facilities as per
suitability.

9.5 SOCIAL ENVIRONMENT

The proposed project is expected to contribute towards uplift of local people’s quality of life and
it shall generate inputs for industrial/economic development in the region. Following guidelines
are given to proponents for protection of workmen likely to be engaged from the nearby
villages, as also a discussion towards the end covering community benefits. APGCL should take
adequate steps to get local people into confidence so as to avoid any misconceptions amongst
the people in future. The following measures are suggested for minimizing the adverse impacts
on socio-economic and human interest:

e Communication with the local community should be institutionalized as done on regular
basis by the project authorities to provide an opportunity for mutual discussion.

e Social welfare activities may be undertaken by the project authorities in collaboration
with local administration, gram panchayat, block development office etc. for better co-
ordination.

It is envisaged that upon implementation of community development programmes/welfare
measures as recommended in environmental management plan would lead to increase in
subjective quality of life index. QoL(s), which ultimately result in increase of cumulative quality
of life QoC (C) in the project area.

9.5.1 Labour Welfare

Social and Awareness Programmes: Awareness programmes will be organized to help and
educate the local people about potential hazards and the disaster management as well as
environmental management plan being undertaken at project site. This will be done in the
collaboration with local administration.

Employment and Social Insurance: Management would ensure that every permanent
worker has employment security benefits. They would be covered by proper insurance/other
schemes such as benefits in case of injury, sickness, temporary and permanent disability
through workers' compensation in the event of occupational accidents and diseases, and
compensation for survivors in the event of work-related death, to all workers in the industry,
irrespective of their employment status.

Medical facilities, provision of safety gears will also be made available to all categories of
workers.

Working Hours: Industry will have reasonable working hours that would not exceed the
number of hours prescribed by India's laws and regulations. Working hours will be fixed to
provide adequate periods of rest. There will be short break during working hours, depending on
the nature of job to recover their vigilance and physical fitness; sufficient breaks for meals;
daily or nightly rest; and weekly rest. The workers will be paid as per the Minimum Wages Act.
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They are not generally encouraged to work for more than 48 hours in a week. If they are to
work, adequate incentives would be provided to them.

Aesthetic Environment Development: As regards aesthetic environmental development of
social forestry and road side plantations shall be encouraged through tree plantation derives in
the project region.

Drinking water: Proposed power plant will have an adequate supply of drinking water. A
supply of drinking water will never be connected to a supply of water that is unfit to drink.
Workers would not be allowed to wash their clothes or take their bath adjacent to drinking
water sources.

Sanitary and washing facilities: The workers will be provided with toilet and bathroom
facilities. Adequate bathing/washing facilities will be provided to enable workers to meet
personal hygiene. Washing facilities would be conveniently accessible but situated so that they
are not themselves exposed to contamination from the workplace.

Heat stress and wet conditions: Management will take measures for workers exposed to
heat stress or wet conditions, which includes prevent heat-related illnesses; protect workers
from excessive UV radiation; protect workers from weather/climatic conditions likely to
contribute to injury or illness. For the prevention of heat stress, Industry authority would
minimize exposure of workers to the sun by proper work organization and scientifically
designing workplaces. The plant management will provide training, to enable detection workers
early signs of disorders; protect workers by appropriate personal protective equipment and
clothing; require persons continually working under exposure of sun to undergo routine medical
surveillance for the purpose of detecting skin lesions; and also supply drinking water to the
workers.

Lighting: Where natural lighting is not adequate to ensure safe working conditions, and during
nighttime, adequate and suitable lighting, including portable lighting, should be provided at
every workplace.

Restroom and Canteen Facilities: For the workers in the plant, facilities such as restroom,
canteens, etc will be provided. This will be also applicable to contractual workers during
construction as well as operation phase.

To assess the status of environment during the plant operation, crucial environmental
parameters should be monitored on regular basis. Any deterioration in environmental status due
to the plant operation could be judged by comparing with the base line condition of
environment. Importance of monitoring lies in the fact, that it determines the efficiency of the
different pollution controlling measures. So, monitoring is as important as to control the
pollution.

9.5.2 CSR Activities and Community Development Plan
The broad areas of intervention are listed below:

1. Infrastructure Creation:
a. Drinking Water Infrastructure:
e Promotion of Water treatment plants
b. Irrigation Infrastructure:
e Construction of check dams/ ponds
e Soil and water conservation activities
c. Sanitation Facilities:
e Construction of closed drainage lines with proper disposal facilities.
e Material support for construction of individual toilets.
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d. Other infrastructure:

Material support for construction of houses under IAY.
Street lights provision.
Garbage disposal facilities

2. Education Programme:

Provision of individual kits (bags, uniform) in open forum along with Govt enrolment
drive.

Focus more on enrolment of girls.
Develop volunteers to provide extra tuitions after school hours.
Promote science and maths clubs in schools.

Training of teachers of interactive teaching methods, computer teaching and English
speaking courses.

Provision of transport facilities for secondary and college going students.

Computer and English training courses for secondary school students.

Career/Job Counselling camps need to be conducted.

Setting up of a mobile science lab.

Provision of a scholarship scheme for bright students/ students from marginalised
groups.

Promoting a good secondary school with school bus facility to a cover a number of
villages.

Setting up Alternative School for drop outs.

Learning Levels assessment study.

Provision of computers in schools.

3. Health Programme:

Increase the number of mobile units and also link them with referral facility.

Group medical insurance can be introduced. Local hospitals can be future involved in the
same.

Focus more on awareness related to infant care.
Specific programme for kidney stone.
Develop a specific programme for health care facilities for elderly persons.

4. Livelihood Programme:

Focus on 2-3 crops for agriculture and horticulture and implement a value chain
approach to the same.

Focus more on drip/sprinkler irrigation and supply of improved seed varieties.

The fodder supply needs to be based on calculation of number of cattle in the village,
available local fodder, etc.

Fodder plots need to be developed to encourage fodder purchase locally. This would
also give additional income to some groups.

More focused approach on fishing at an activity, not focusing on amount of catch but on
getting more money through market linkages.

Alternative job options for fishing community also need to be explored.

Do a Job/ business potential survey in the region and develop youth training curriculum
on those lines.

Along with vocational training, business development courses for youth need to be
conducted. They should be supported to access bank loan/govt schemes for setting up
their own enterprise and/or also provided with job counselling services.
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e Support for product development and marketing to local artisans.

9.6 GREENBELT DEVELOPMENT

With rapid industrialization and consequent deleterious impact of pollutants on environment,
values of environmental protection offered by trees are becoming clear. Trees are very suitable
for detecting, recognizing and reducing air pollution effects. Monitoring of biological effects of
air pollutant by the use of plants as indicators has been applied on local, regional and national
scale. Trees function as sinks of air pollutants, besides their bio-esthetical values, owing to its
large surface area. The greenbelt development not only functions as foreground and
background landscape features resulting in harmonizing and amalgamating the physical
structures of the plant with surrounding environment, but also acts as pollution sink. Thus,
implementation of afforestation program is of paramount importance. It will also check soil
erosion, make the ecosystem more complex and functionally more stable and make the climate
more conducive.

Greenbelt with a width of 50m to 100m will be developed around the plant site. The total
greenbelt around the power plant complex will be about 23acres, which works out to be more
than 33% of total plant area.

9.6.1 Species for Plantation

The species proposed will have broad leaves. Trees will be selected based on the type of
pollutants, their intensity, location, easy availability and suitability to the local climate. They
have different morphological, physiological and bio-chemical mechanism/ characters like
branching habits, leaf arrangement, size, shape, surface (smooth/hairy), presence or absence
of trichomes, stomatal conductivity proline content, ascorbic acid content, cationic peroxides
and sulphite oxidize activities etc to trap or reduce the pollutants. Species to be selected will
fulfil the following specific requirements of the area:

Tolerance to specific conditions or alternatively wide adaptability to eco- physiological
conditions;

e Rapid growth;

e Capacity to endure water stress and climate extremes after initial establishment;

¢ Differences in height and growth habits;

¢ Pleasing appearances; and

e Providing shade

Table 9.1: Species Recommended for Green Belt Development

S.N. Botanical Name Common Name Flowering Time
1 Ailanthus excelsa Maharuk January-March
2 Albizialebbeck Sirish January-March
3 Albiziaprocera SafedSirish January-March
4 Azadirachtaindica Neem June-July
5 Bauhinia variegata Kanchan May-June
6 Buteamonosperma Palash February-April
7 Cassia fistula Amaltas March-June
8 Embilicaofficinalis Amla January
9 Erythrinaindica Dadap July-August
10 Grevillearobusta Silver oak February-April
11 Leucaenaleucocephala Subabul February-May
12 Mangiferaindica Aam April-July
13 Nyctanthesarbortristis Harsingar Throughout the
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Table 9.1: Species Recommended for Green Belt Development

S.N. Botanical Name Common Name Flowering Time
14 Pongamiapinnata Karanj February-May
15 Syzygiumcumini Jamun June-July
16 Terminaliaarjuna Arjun April-July

9.6.2 Guidelines for Plantation

The design and implementation of greenbelt within and around the complex of proposed power
project shall follow the guidelines published by CPCB. About 2500 trees will be planted per
hectare. The species identified for greenbelt development would be planted using pitting
technique. The filling of soil should be completed at least 5-10 days before actual plantation.
Healthy saplings having survival rate of 80%shall be planted in each pit. The plant species that
may be useful for development of thick green cover with keeping a view the nature of
pollutants expected from power plant and pollution attenuation coefficient of plants, the
following plants species are short listed for plantation.

9.6.3 Schedule of the Green Belt

Native plant species will be introduced in the proposed greenbelt and plantation areas in
consultation with local forest department. Species composition of plantation area will be
heterogeneous in nature. The proposed year-wise development of greenbelt is discussed below:

e 15 Year: Plantation in the outer zone will be initiated with the commencement of
construction work.

e 2" Year: Plantation will be done in the secondary zone and along the road sides.

e 3™ Year: Greenbelt will be developed around buildings, open space and primary
zone. Besides, mixed area plantations will be developed after finalization of actual
size and strength of equipment. Area earmarked for greenbelt in plant area is
shown in Plot Plan.

Cost: The cost of greenbelt development will mainly include the soil handling and sapling costs
including preparation of agricultural soil and use of biocides and fertilizers and cultures of
Azotobacter and Rhizobium. The costs will depend on local edaphic factors including distance of
nearest nursery and sapling survival rates. About Rs.50 lacs has been earmarked for the
greenbelt development.
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Chapter 10
CLEAN DEVELOPMENT MECHANISM

10.1 INTRODUCTION

The Clean Development Mechanism (CDM) is an arrangement under the Kyoto Protocol allowing
industrialized countries with a greenhouse gas reduction commitment to invest in emission
reducing projects in developing countries as an alternative to what is generally considered more
costly emission reductions in their own countries. The CDM is supervised by the CDM Executive
Board (CDM EB) and is under the guidance of the Conference of the Parties (COP/MOP) of the
United Nations Framework Convention on Climate Change (UNFCCC).

The current modalities and procedures for the CDM focus on activities that reduce emissions. A
CDM project activity might involve, for example, a rural electrification project using solar panels
or the installation of more energy efficient boilers.

India has high potential for CDM projects, particularly in the Power Sector. The Baseline Carbon
Dioxide Emissions from power sector have been worked out by CEA based on detailed
authenticated information obtained from all the operating power stations in the country. The
Baseline would benefit all prospective CDM project developers to estimate the amount of
Certified Emission Reduction (CERs) from any CDM project activity.

India has a strong commitment to reduce its emissions of greenhouse gases. Ministry of Power
has accorded high priority to the CDM projects in the power sector.

10.2 KYOTO PROTOCOL

The convention established the Conference of Parties (COP) as its supreme body. During COP3
in Kyoto, Japan, the Parties agreed to a legally binding set of obligations for 38 industrialized
countries and 11 countries in Central and Eastern Europe, to return their emission of GHGs to
an average of approximately 5.2% below their 1990 levels over the commitment period 2008-
2012. This is called the Kyoto Protocol to the convention. The Protocol entered into force on
February 16, 2005 and targets six main greenhouse gases: carbon dioxide (CO2), methane
(CH4), nitrous oxide (N20), hydro fluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur
Hexafluoride Recognizing that relying on domestic measures alone to meet the emission targets
could be difficult, the Kyoto Protocol offers considerable flexibility through following three
mechanisms:

¢ Joint Implementation (JI) which allows countries to claim credit for emission
reduction that arise from investment in other industrialized countries, which result in a
transfer of 'emission reduction units' between countries;

e Emission Trading (ET) which permits countries to transfer parts of their 'allowed
emissions' (assigned amount units); and

¢ Clean Development mechanism (CDM) through which industrialized countries can
finance mitigation projects in developing countries contributing to their sustainable
development.

At COP-7 in Marrakech, Morocco in 2001, the Parties agreed to a comprehensive rulebook
"Marrakech Accords" on how to implement the Kyoto Protocol. The Accords set out the rules for
CDM projects. It also intends to provide Parties with sufficient clarity to consider ratification.
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10.3 OUTLINE PROJECT PROCESS

An industrialized country that wishes to get credits from a CDM project must obtain the Consent
of the developing country hosting the project that it will contribute to sustainable development.
Then, using methodologies approved by the CDM Executive Board (EB), the applicant (the
industrialized country in our case) must make the case that the project would not have
happened anyway (establishing additionally), and must establish a baseline estimating the
future emissions in absence of the registered project. The case is then validated by a third party
agency, a so-called Designated Operational Entity (DOE) to ensure the project results in real,
measurable, and long-term emission reductions. The EB then decides whether or not to register
(approve) the project. If a project is registered and implemented, the EB issues credits, so-
called Certified Emission Reductions; CERs (one CER being equivalent to one metric tone of CO2
reduction), to project participants based on the monitored difference between the baseline and
the actual emissions, verified by an external party called a DOE.

Methodology
Development

CER Issuance
by CDM Executive
Board

PDD Development

Verification and
Certification

CDM

Project Cycle Approval

by Designated
. by DNAs

QOperational Entity

Monitoring
by project participants Validation

by Designated
Operational Entity

Registration
by COM Executive
Board

10.4 CALCULATION OF CO, EMISSION REDUCTION

The baseline and monitoring methodology “Consolidated baseline and monitoring methodology
for new grid connected fossil fuel fired power plants using a less GHG intensive technology”
(ACMO0013) can be applied to the projects which fulfill following criteria:

e The project activity is the construction and operation of a new fossil fuel fired grid-
connected electricity generation plant that uses a more efficient power generation
technology than what would otherwise be used with the given fossil fuel;

e The project activity is co-generation power plant;

e Data on fuel consumption and electricity generation of recently constructed power plants
is available.

e The identified baseline fuel is used in more than 50% of total generation by utilities in
the geographical area, as defined later in the methodology, within a country or country.
To demonstrate this applicability condition data for latest three year shall be used.
Maximum value of same fossil fuel generation estimated for three years should be
greater than 50%

e The data on fuel consumption and electricity generation is published by Central
Electricity Authority (CEA), India is publically available on its web portal.
e InIndia, in the last three years more than 50% of power was generated by coal.
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Computation basis of CER generation for Proposed 2x30 MW Power Project is primarily based
on the fact that in the absence of proposed Power Project one or many power plants with coal
based sub-critical technology and other possible options would have been deployed for power
generation.

1.4.1 CALCULATION OF CO, EMISSION
11.6.1 Calculation approach — Station level

CO, emission of thermal stations was calculated using the formula below:
2

Abs CO, (station)y = X Fuel Coni,y x GCVi,y x EFi x Oxidi
i=1
Where:

Abs CO,,y Absolute CO, emission of the station in the given fiscal year 'Y’
Fuel Coni,y  Amount of fuel of type I consumed in the fiscal year ‘Y’

GCViy Gross calorific value of the fuel I in the fiscal year ‘Y’
EFi CO, emission factor of the fuel I based on GCV
Oxidi Oxidation factor of the fuel i

The emission factors for coal and lignite are based on the value provided in India’s initial
National Communication under the UNFCCC (Ministry of Environment & Forests, 2004).

Specific CO, emission of Stations (Spec CO,y) were computed by dividing the absolute
emissions estimated above by the station’s net generation (Net Geny):

Spec CO, (Station) y = Abs CO2 (station) y/ Net Gen (Station) y
Emission Reduction:

Station Heat rate

Calorific Value of Coal

Specific Fuel Consumption

CO, intensity of the power plant

2250 Kcal/ Kwh
3600 Kcal/Kg
0.625 Kg/Kwh
(44/12) X Specific Fuel Consumption
X Percentage of Carbon in the
Respective fuel (Kg/Kwh)
(44/12) x 0.625 x (18/100) Kg/Kwh

0.405

Where,

0.6944 = Specific Coal Consumption of proposed
2x30MW unit

18% = Fixed Percentage of carbon
60MW x PLF x Operating Hours

60 x 0.85 x 8760

446.76 Gwh

0.820 kg/kwh

Net Generation of the plant

Average for the New NE Grid
Plant Carbon Intensity 0.405 kg/kwh

Therefore Gross reduction in CO, Net Generation x Difference between Average and
emission Plant intensity

446.76GWh x 0.415 kg/KWh

185405400 tons/year

However as the plant is using the conventional sub-critical technology it will not be eligible for
Carbon Credits.
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CHAPTER 11
DISCLOSURE OF CONSULTANT

11.1 INTRODUCTION

The GIS Enabled Environment & Neo-Graphic Centre (GREENC) is a company with a vision to
take up paradigm of development planning in sustainable economic development and
environment protection.

The GREENC comprises of group of professionals drawn from development related fields. The
core members of GREENC team hold experiences in Developmental Planning, Pollution
Control, Economic Analysis, Social Work and Information Technologies. In addition there is a
panel of senior associates and young voluntaries facilitating the various programmes.

The primary aim of the Company is to sensitize policy planner and local people about their
development needs through capacity building process.

The GREENC facilitates managerial and technical expertise to people and associations for
development of areas and regions.

GreenC has undertaken more than 75 EIA and other associated studies and clearances for
Mining, Thermal Power Projects; Road & Highways; Special Economic Zones (SEZs); urban
infrastructure projects etc.

GreenC have a well-equipped laboratory for monitoring and analysis of environmental
pollutants. The organization also has a tie-up with Envirotech East Pvt. Ltd. for specialized
testing and analysis of samples from their laboratory, which is recognized by Ministry of
Environment and Forests, Govt. of India vide Notification dt. 31 May, 2006.

11.2 PROJECT TEAM
Manpower Associated with the Project are as below.

Ms Nandini Chowdhury, M Tech EIA Coordinator
Mr. Nilanjan Das, M Phil (Social Work) Social Expert

Mr. Venkat Ramana Puranam, M.Tech. (Environment

Engineering) Air and Water Expert

Mr. Saurabh Garg, M.Sc. (Environment Science) Air and Noise Expert
Mg. Rajashekhar Tummala, M.Sc. (Ecology and Environment Ecology Expert
Science)

Mrs. Aditi Ganguly, M.Sc. (Geology) Geology and Soil Expert
Dr. Tridip Ghosh Water Expert

Mr. Anoj Kumar Choudhary, M.Tech (Environment Science &

Engineering) Air and Risk Expert

Ms. Anshu Gupta, M.Sc. (Geography) Land-use Mapping Expert
Mr. Sayak Basu, M.Sc. (Environment Science) Chemical Analyst
Mr Harender Kumar, M.Sc. (Mathematics) Climatology Expert

The complete report has been carried out by the above team taking help of some external
consultant.

11.3 NABET ACCREDITATION STATUS AND EXPERT INVOLVED

GIS Enabled Environment & Neo-Graphic Centre has provisional accreditation from NABET
subject to certain conditions for the following areas of EIA.

Environment Consultant:
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- - - . o o . Disclosure of
Using Coal Based Boilers by Replacing Existing Qil-fired Boilers Consultant

Project Proponent: Imperial APGCL Power Ltd.

e Thermal Power Plant

e Mining of minerals for Opencast mining;

e Metallurgical Industries;

e Highways, railways, transport terminals, mass rapid transport systems;

e Building and large construction projects including shopping malls, multiplexes,
commercial complexes, housing estates, hospitals, institutions;

e Townships and Area Development projects including industrial estates/parks, SEZ.

Environment Consultant: Page | 95
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Annexure |

J-13012/10/2010- IA. II (T)
Government of India
Ministry of Environment & Forests

"Paryavaran Bhavan, C.G.0. Complex,
Lodi Road, New Delhi -110003.
Dated: June 15, 2011.

To
M/s Imperial APGCL Power Ltd.
Behrampur road, Behind HREC, HSIIDC,
Udyog Vihar, Phase- VII, Gurgaon-122 001, g
Haryana.

Sub: Refurbishment of existing Oil Fired Boiler of 2x30 MW Coal Based CFBC Boiler
Based TPP of at Chandrapur Town, in Kamrup Taluk and Distt., in Assam -reg.
TOR.

Sir,
The undersigned is directed to refer to your letter dated 19.01.2011 on the above
mentioned subject.

2; It is to inform that the proposal was considered by the Expert Appraisal Committee
during its 24" Meeting held during May 2-3, 2011, for determination of the Terms of Reference
(TOR) for undertaking detailed EIA study in accordance with the provisions of the EIA
notification dated September 14, 2006.

3. Based on the information provided by you with regard to the above mentioned project
proposal, the Committee has prescribed the following Terms of Reference (TORs) for
preparation of the Environmental Impact Assessment (EIA) Report and Environment
Management Plan (EMP), in respect of your above mentioned project.

i) Executive summary of the project indicating relevant details along with photograph of
site shall be provided and responses to the issues raised in public hearing and written
representations (if any) along with action plan to address the same shall be provided
in tabular form including requisite allocation of funds.

ii) The coordinates of the proposed site including location of ash pond shall be submitted
along with topo sheet and confirmed GPS readings of plant boundary, ash pond site
etc. Level at Ash Pond site with respect to HFL of nallah /river shall be specified.

1ii) Layout plan indicating break-up of plant, green belt, infrastructure, roads etc. shall
be provided.

1v) Land and requirement for the project shall be optimized as per latest CEA norms.
Item wise break up of land requirement and revised layout shall be provided.

V) Present land use as per revenue records of the proposed site shall be furnished.

Information on land to be acquired, if any, for coal transportation system as well as
for lying of pipeline including ROW shall be specifically stated. [t may clearly be
confirmed whether the land including ROW is free of all encumbrances. The issues
relating to land acquisition and R&R should be clearly discussed in the EIA report.

vi) Satellite imagery or authenticated map indicating drainage, cropping pattern, water
bodies (rivers, nallahs, ponds etc.), location of nearest villages, creeks, mangroves,
rivers, reservoirs, national parks, wildiife sanctuaries, tiger reserves, biosphere
reserves, heritage sites etc in the study area shall be provided.

vii) Location of any National Park, Sanctuary, Elephant/Tiger Reserve (existing as well as
proposed), migratory routes, if any, within 10 km of the project site shall be specified
and marked on the map duly authenticated by the Chief Wildlife Warden.
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viii)

ix)

xi)

xvii)

XViii)

Topography of the area (elevation) shall be clearly indicated and specific information
whether the site requires any filling shall be provided. If in case so, details of filling,
quantity of fill material required, its source, transportation etc. shall be given.

Details of 100% fly ash utilization plan as per fly ash utilization notification along
with firm agreements / MoU with contracting parties shall be submitted. The plan
shall also include disposal method / mechanism of bottom ash.

Water requirement shall be optimized as per latest CEA norms and revised
requirement shall be submitted along with water balance diagram. Details of water
balance calculated shall take into account reuse and re-circulation of effluents which
shall be explicitly specified.

Water body/nallah (if any) passing across the site shall not be touched. It shall also
be ensured that atleast 100 m distance is kept away from the HFL of the nallah (if
any) passing in and around the proposed site. In case any nallah / drain are to be
diverted it shall be ensured that natural drainage pattern of the area is not disturbed
and details shall be provided.

Source of water and its availability and Commitment regarding availability of requisite
quantity of water from the Competent Authority shall be provided along with letter /
document stating firm allocation of water.

Detail plan for carrying out rainwater harvesting and proposed utilisation in the plant
shall be provided.

Feasibility of zero discharge shall be examined and detailed justification shall be
submitted if in case the same is not possible. Proposed discharge (if any), its quantity,
quality and point of discharge, users downstream etc. shall be provided.

Quantity of water requirement for the project should be optimized. Optimization of
COC for water conservation shall be specified. Other water conservation measures
proposed in the project should also be given.

Detailed plan for conducting monitoring of water quality regularly and mechanism for
maintenance of records shall be formulated. Detail of methodology and identification
of monitoring points (between the plant and drainage in the direction of flow of
surface / ground water) shall be submitted. It shall be ensured that parameter to be
monitored also include heavy metals.

Detailed socio-economic study shall be carried out for the study area comprising of 10
km from the plant site.

A detailed R&R and CSR plan along with activities wise break up of financial
commitment shall be prepared. CSR component shall be identified considering need
based assessment study. Sustainable income generating measures which can help in
upliftment of poor section of society which is consistent with the traditional skills of
the people shall be identified. The programme can include activities such as
development of fodder farm, fruit bearing orchards, vocational training etc. Separate
budget for community development activities and income generating programmes
shall be specified.

R&R action plan shall specify the details of land / homestead oustees and
compensation and welfare measures formulated.

One complete season AAQ and meteorological data (except monsoon) shall be
collected and the dates of monitoring mentioned. The parameters to be covered for
AAQ shall include RSPM (PM10, PM2.5), SO2, NOy, Hg and Os (ground level). The
location of the monitoring stations should be so decided so as to take into
consideration the pre-dominant downwind direction, population zone and sensitive
receptors including reserved forests. There should be at least one monitoring station
each in the upwind and in the pre dominant downwind direction at a location where
maximum ground level concentration is likely to occur.

Cumulative impact of other sources of emission including the proposed project on the
AAQ of the area shall be assessed. Details of the model used and the input data used
for modelling shall also be provided. The air quality contours may be plotted on a
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Xxii)
xxiii)

XX1V)

xxvi)

xxvii)

XXViii)

location map showing the location of project site, habitation nearby, sensitive
receptors, if any. The wind roses should also be shown on this map.

Fuel analysis shall be provided. Details of auxiliary fuel, if any including its quantity,
quality, storage etc should also be given.

Quantity of fuel required its source and characteristics and document to substantiate
confirmed fuel linkage shall be provided.

Details of transportation of fuel from the source to the proposed plant shall be
submitted. If transportation is over a long distance it shall be ensured that rail
transportation to the site shall be first examined and details in this regard provided.
Details regarding infrastructure facilities such as sanitation, fuel, restroom, medical
facilities, safety during construction phase etc. to be provided to the labour force
during construction as well as to the casual workers including fruck drivers during
operation phase.

EMP to mitigate the adverse impacts due to the project along with item wise cost of its
implementation shall be specified.

A Disaster Management Plan along with risk assessment study including fire and
explosion issues due to storage and use of fuel should be carried out. It should take
into account the maximum inventory of storage at site at any point in time. The risk
contours should be plotted on the plant layout map clearly showing which of the
proposed activities would be affected in case of an accident taking place. Based on the
same, proposed safeguard measures should be provided. Measures to guard against
fire hazards should also be provided.

Detailed plan for raising green belt of 50 m width and consisting of at least 3 tiers
around plant boundary (except in areas not possible) with tree density not less than
2500 trees per ha and survival rate atleast 80% shall be submitted. In case 100 m
width is not feasible atleast 50 m width green belt shall be raised and detail
justification provided.

Besides the above, the following general points will be followed:

a. All documents to be properly referenced with index, page numbers and continuous
page numbering.

b. Where data is presented in the report especially in table, the period in which the
data was collected and the source should invariably be indicated.

c. Where the documents provided are in a language other than English, an English
translation should be provided.

d. The Questionnaire for environmental appraisal of thermal power projects as devised
earlier by the Ministry shall also be filled and submitted.

e. The consultants involved in the preparation of EIA/EMP report after accreditation
with Quality Council of India (QCI) / National Accreditation Board of Education and
Training (NABET) would need to include a certificate in this regard in the EIA/ EMP
reports prepared by them and data provided by other organization / Laboratories
including their status of approvals etc. In this regard circular no. F.No. J-
11013/77 /2004-IA-11 (I) dated 2nd4 December, 2009 is posted on the Ministry’s
website http: / /www.moef.nic.in may be referred.

In addition to the above, information on the following may also be incorporated in the

EIA report.

3y Is the project intended te have CDM-intent?

(i) If not, then why?
(ii) If yes, then




a. Has PIN (Project Idea Note) {or PCN (Project Concept Note)} submitted to the
?NCA? (National CDM Authority) in the MoEF?

b. If not, then by when is that expected?

c. Has PDD (Project Design Document) been prepared?

d. What is the Carbon intensitv? from your electricity generation projected (i.e.
CO; Tons/MWH or Kg/KWH)

e. Amount of CO; in Tons/year expected to be reduced from the baseline data

available on the CEA?s web-site (www.cea.nic.in)

2. Notwithstanding 1(i) above, data on (d) & (e) above shall be worked out and
reported.
5 The Environmental clearance shall be applied only after firm fuel and water

linkages are obtained.

6. After preparing the Draft EIA (as per the generic structure prescribed in Appendix-III of
the EIA Notification, 2006) covering the above mentioned issues, the same shall be submitted
to the SPCB for conducting the public hearing as per procedure of EIA notification 2006. The
issues emerged during public hearing shall be further incorporated in the Draft EIA/EMP
report. The final EIA/EMP report along with public hearing report and the requisite documents
(including written objections, if any) shall be submitted to the Ministry for appraisal by the
Expert Appraisal Committee for consideration of awarding environmental clearance under the
provisions of Environmental Impact Assessment notification dated September 14, 2006.

by The TORs prescribed shall be valid for a period of two years for submission of EIA/ EMP
reports, after public consultation.

Yours faithfully,

P Digpons

Director
o~

Copy to:

1. The Secretary, Department of Environment, Govt. of Assam.

2. The Chairman, Assam Pollution Control Board, Bamunimaidan, Guwahati — 781 021.

3. The Chief Conservator of Forests (C), Ministry of Environment and Forests, North
Eastern Regional, Office, Uplands Road, Laitumkhrah, Shillong- 793003.

4. Guard File. )

(Dr. P.L. Ahujarai)
Director
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TOR Compliance

Annexure II

Sl. No.

TOR Point

Compliance

Executive Summary of the project indicating relevant
details along with photograph of site shall be provided and
responses to the issues raised in Public Hearing and
written representations (if any) along with action plan to
address the same shall be provided in tabular form
including requisite allocation of funds

Public hearing to be conducted

The coordinates of the proposed site including location of
ash pond shall be submitted along with Toposheet and
confirmed GPS readings of plant boundary, ash pond site,
etc. Level at Ash Pond with respect to HFL of Nallah/river
shall be specified

Chapter 1, Section 1.3; Chapter 3,
Section 3.5.1

Layout plan indicating break-up of plant, green bel,
infrastructure, roads etc. shall be provided

Chapter 2, Section 2.2.1

Land requirement for the project shall be optimized as per
latest CEA norms. Item-wise break-up of land requirement
and revised layout shall be provided

Chapter 2, Section 2.2.1

Present land-use as per revenue records of the proposed
site shall be furnished. Information on land to be
acquired, if any, for coal transportation system as well as
for laying of pipelines including ROW shall be specifically
stated. It may clearly be confirmed whether the land
including ROW is free of all encumbrances. The issues
relating to land acquisition and R&R should be clearly
discussed in the EIA Report

The site already has a plant set
up, which is being refurbished. No
new land is being acquired

Satellite imagery or authenticated map indicating
drainage, cropping pattern, water bodies (river, Nallah,
pond, etc), location of nearest Vvillages, creeks,
mangroves, rivers, reservoirs, national park, wildlife
sanctuaries, tiger reserves, biosphere reserves, heritage
sites, etc in the study area shall be provided

Chapter 3, Section 3.5.4

Location of any national park, wildlife sanctuaries,
elephant/tiger reserves (existing as well as proposed),
migratory routes, if any, within 10km of the project site
shall be specified and marked on the map duly
authenticated by the Chief Wildlife Warden

Not Applicable

Topography of the area (elevation) shall be clearly
indicated and specific information whether the site
requires any filling shall be provided. If in case so details
of filling, quantity of filling materials required, its sources,
transportation etc shall be given

Chapter 3, Section 3.5.1

Details of 100% fly ash utilization plan as per fly ash
utilization notification along with firm agreements/MOUs
with contracting parties shall be submitted. The plan shall
also include disposal method/mechanisms of bottom ash

Chapter 9, Section 9.4

10

Water requirement shall be optimized as per the latest
CEA norms and revised requirement shall be submitted
along with water balance diagram. Details of water
balance calculated shall take into account reuse and

Chapter 2, Section 2.2.2




Sl. No.

TOR Point

Compliance

recirculation of effluents which shall be explicitly specified

11

Water body/nallah (if any) passing across the site shall
not be touched. It shall also be ensured that at least
100m distance is kept away from the HFL of the nallah (if
any) passing in and around the proposed site. In case any
nallah/drain are to be diverted it shall be ensured that
natural drainage pattern of the area is not disturbed and
details shall be provided

No water bodies in the site area
and thus no diversion is required

12

Source of water and its availability and commitment
regarding availability of requisite quantity of water from
the Competent Authority shall be provided along with
letter/documents stating the allocation of water

Chapter 2, Section 2.2.2

13

Detail plan for carrying out rainwater harvesting and
proposed utilization in the plant shall be provided

Chapter 9, Section 9.3.3

Details of rainwater harvesting
can be given after preparation of
detailed engineering report

14

Feasibility of zero discharge shall be examined and
detailed justification shall be submitted if in case the same
is not possible. Proposed discharge (if any), its quantity,
quality and point of discharge, user downstream, etc shall
be provided

Zero discharge considered

15

Quantity of water requirement for the project shall be
optimized. Optimization of COC for water conservation
shall be specified. Other water conservation measures
proposed in the project should also be given

Chapter 2, Section 2.2.2;
Chapter 9, Section 9.3.3, 9.3.3,
9.3.4

16

Detailed plan for conducting monitoring of water quality
regularly and mechanism for maintenance of records shall
be formulated. Detail of methodology and identification of
monitoring points (between the plant and drainage in the
direction of flow of surface/ground water) shall be
submitted. It shall be ensured that parameters to be
monitored shall include heavy metals

Chapter 6, Section 6.4.1

17

Detailed socio-economic study shall be carried out for the
study area comprising of 10km from the plant site

Chapter 3, Section 3.11

18

A detailed R&R and CSR Plan along with activities wise
break-up of financial commitment shall be prepared. CSR
component shall be identified considering the need based
assessment study. Sustainable income generating
measures which can help in upliftment of poor sections of
society which is consistent with the traditional skills of the
people shall be identified. The programmes can include
activities such as development of fodder farms, fruit
bearing orchards, vocational training, etc. separate budget
for community development activities and income
generating programmes shall be specified

R&R not applicable
Chapter 9 Section 9.5.2

19

R&R action plan shall specify the details of land/household
oustees and compensation and welfare measures
formulated

R&R not applicable

20

One complete season AAQ data (except monsoon) shall
be given along with the dates of monitoring. The
parameters to be covered shall include RSPM (PM10,
PM2.5), SO,, NOy, Hg and Ozone (ground level). The

Chapter 3, Section 3.7




Sl. No.

TOR Point

Compliance

location of the monitoring stations should be so decided
so as to take into consideration the predominant
downwind direction, population zone and sensitive
receptors including reserved forests. There should be at
least one monitoring station each in the upwind and in the
pre dominant downwind direction at a location where
maximum ground level concentration is likely to occur.

21

Cumulative impact of other sources of emission including
the proposed project on the AAQ of the area shall also be
provided. The air quality contours may be plotted on a
location map showing the location of the project site,
habitation nearby, sensitive receptors, if any. The wind
rose should be shown on this map

Chapter 4 Section 4.3.4

22

Fuel analysis to be provided. Details of auxiliary fuel, if
any including its quantity, quality, storage, etc should be
given

Chapter 2 Section 2.2.3

23

Quantity of fuel required, its source and transportation
route and mode and documents to substantiate confirmed
fuel linkage shall be provided.

Chapter 2 Section 2.2.3

24

Details of transportation of fuel from the source to the
proposed plant shall be submitted. If transportation is
over a long distance it shall be ensured that rail transport
to the site shall be first examined and details in this
regard provided

Chapter 2 Section 2.2.3

25

Details regarding infrastructure facilities such as
sanitation, fuel, restroom, medical facilities, safety during
construction phase, etc to be provided to the labour force
during construction as well as to the casual workers
including truck drivers during operation phase

Chapter 9 Section 9.5.1

26

EMP to mitigate the adverse impacts due to the project
along with item wise cost of its implementation shall be
specified.

Chapter 6 & 9

27

A Disaster Management Plan along with risk assessment
study including fire and explosion issues due to storage
and use of fuel should be carried out. It should take into
account the maximum inventory of storage at site at any
point in time. The risk contours should be plotted on the
plant layout map clearly showing which of the proposed
activities would be affected in case of an accident taking
place. Based on the same, proposed safeguard measures
should be provided. Measures to guard against fire
hazards should also be provided.

Chapter 7, Section 7.3 & 7.4

28

Detailed plan for raising Green belt of 50 m width and
consisting of at least 3 tiers around plant boundary
(except in areas not possible) with tree density not less
than 2500 trees per ha and survival rate at least 80%
shall be submitted. In case 100m width is not feasible at
least 50 m wide green belt shall be raised and detail
justification provided

Chapter 9 Section 9.6




Annexure i

Environment Pollution Standards

AIR QUALITY STANDARDS

The standards of the air quality are set at a level necessary for an adequate margin of safety,
to protect the public health, vegetation and property. The Ambient Air Quality standards have
been notified by the Ministry of Environment and Forests (vide Gazette Notification dated 16™
Nov 2009). The standards are given in Table below.

National Ambient Air Quality Standards

Concentration in pg/mg®

Pollutant Time Industrial, Residential, | Ecologically Sensitive area
Rural & other areas (Notified by Central Govt.)
Sulphur Dioxide | Annual Avg.* 50 20
(ug/m®) 24 hours** 80 80
Oxides of Nitrogen | Annual Avg. 40 30
(ug/m®) 24 hours 80 80
Annual Avg. 60 60
3
PM10 (Lg/m") 24 hours 100 100
Annual Avg. 40 40
3
PM2.5 (hg/m’) 24 hours 60 60
3 8 hours™* 100 100
Ozone (ug/m’) 1 hour** 180 180
Annual Avg. 0.50 0.5
3
Lead (ng/m’) 24 hours 1.00 1.00
Carbon Monoxide | 8 hours 2 2
(mg/m®) 1 hour 4 4
Ammonia (NHs) | Annual Avg. 100 100
(ug/m®) 24 hours 400 400

Source: Gazette of India Notification, dated 16th Nov, 2009

* Annual Arithmetic Means of minimum 104 measurements in a year at a particular site taken twice a
week 24 hourly at uniform intervals

** 24 hourly or 8 hourly or 01 hourly monitored values, as applicable shall be complied with 98% of the
time in a year. 2% of the time they may exceed the limits but not on two consecutive days of monitoring

NOISE STANDARDS FOR OCCUPATIONAL EXPOSURE

Noise Standard in the work environment are specified by Occupational Safety and Health
Administration (OSHA-USA), which in turn are being enforced by Government of India through
model rules framed under the Factories Act 1948. The standards for damage risk criteria of
hearing loss maximum permissible limit of exposure to sound are given in following tables.

Standard Damage Risk Criteria of Hearing Loss

Total Time of Exposure per day in hours

. Sound Pressure Level in dB(A)
(continuous or short-term exposure)

8 20
6 92
4 95
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Total Time of Exposure per day in hours
(continuous or short-term exposure)

Sound Pressure Level in dB(A)

3 97
2 100
1.5 102
1 105
s 107
Iz 110
Va 115
Never >115*

Source:Pollution Control Acts Rule and Notifications issued there under by Central Pollution Control Board
*No exposure in excess of 115 dB (A) is to be permitted

Maximum Exposure to Sound

Maximum Exposure Hours Sound Level
8 90
4 93
2 96
1 99
Y2 102
Ya 105
1/8 or 7.5 min 108

EFFLUENT DISCHARGE STANDARDS

For the purpose of protecting and improving the quality of the environment and preventing and
abating environmental pollution, the standard for discharge of environmental pollutants from
the industries, operations and processes are stipulated under Environmental Protection Rules
1993. The general standards for discharge effluent in surface water bodies are given in below

Table.
Effluent Discharge Standards
S Standards
: Parameters Units i intoi
No. Discharge into inland For on-land discharge
surface waters

Efforts should be made | Efforts should be made
to remove colour and | to remove colour and

1 Colour and Odour -
unpleasant odour as | unpleasant odour as
much as possible much as possible

2 Suspended Solids mg/l 100 200

Particle size of suspended Shall pass 850 micron
3 . - . N.S.
solids IS sieve

4 pH value - 55109.0 5.51t09.0
Shall not exceed 5°C

5 Temperature (Max) °C above the receiving N.S.
water temperature

6 Oil and Grease (Max) mg/l 10.0 10.0

7 Total residual Chlorine (Max) mg/l 1.0 N.S.
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S Standards
No. Parameters Units Discharge intoinland | _ = discharge
surface waters
8. | Ammonical Nitrogen (Max) mg/| 50.0 N.S.
9. | Total Kjeldah Nitrogen (Max) mg/| 100 N.S.
10. | Free Ammonia (as in NH3) mg/l 5.0 N.S.
11, ?'ggcsr;‘t"gogxﬁi” Demand: | o 30.0 100
12 E)/Ir;imical Oxygen Demand mg/l 250 NS
13. | Arsenic (as As) Max mg/l 0.2 0.2
14. | Mercury (as Hg) Max mg/| 0.01 N.S.
15. | Lead (as Pb) Max mg/l 0.1 N.S.
16. | Cadmium (as Cd) Max mg/l 2.0 N.S.
17. gfj‘g;’ f\‘/:‘;;t Chromium —(as | 0y 0.1 N.S.
18. | Total Chromium (as Cr) Max mg/l 2.0 N.S.
19. | Copper (as Cu) Max mg/l 30 N.S.
20. | Zinc (as Zn) Max mg/l 5.0 N.S.
21. | Selenium (as Sn) Max mg/l 0.05 N.S.
22. | Nickel (as Ni) Max mg/l 3.0 N.S.
23. | Cyanide (as Cn) Max mg/l 0.2 0.2
24. | Fluorides (as F) Max mg/l 2.0 N.S.
o5 II\D/Iias)s:olved phosphates (as P) mg/l 50 NS
26. | Sulphides (as S) Max mg/I 2.0 N.S.
Phenoli mpoun
7. | eoTPoudS (38| gy 10 NS,
Radioactive r.naterials: ucurie/m 107 10
28. | A Emitters Max . 6 7
B Emitters Max ueurie/m| 10 10
90% survival of fish after | 90% survival of fish
29. | Bio-assay Test - 96 hours in 100% | after 96 hrs in 100%
effluent effluent
30. | Manganese (as Mn) mg/I| 2.0 N.S.
31. | Iron (as Fe) mg/l N.S.
32. | Vanadium (as V) mg/l 0.2 N.S.
33. | Nitrate Nitrogen mg/l 10.0 N.S.

Source: Pollution Control Acts Rule &Notifications issued there under, page No.460-463 by Central
Pollution Control Board

STANDARDS APPLICABLE FOR THERMAL POWER PLANT

The standard applicable for emission of different particulate matter and the standards of other
parameters during operation from Thermal Power Plant are mentioned in following table.
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A. STANDARDS FOR LIQUID EFFLUENTS

Standards for Liquid Effluents

Concentration not to exceed, mg/l
Source Parameter
(except for pH & Temp.)
Condenser Cooling Water | PH 6.51t0 8.5
(once  through  higher | Temperature* Not more than 5°C than the higher intake
cooling system) Free available chlorine 0.5
Suspended solids 100
. Oil & grease 20
Boiler Blow-down Copper (Total) 10
Iron (Total) 1.0
Suspended solids 100
. Oil & grease 20
Boiler Blow-down Copper (Total) 10
Iron (Total) 1.0
Free available Chlorine 0.5
Zinc 1.0
Chromium (Total) 0.2
Cooling Tower blow- down Phosphate . N . . 5.0
Other corrosion inhibiting | Limit to be established on case by case
material basis by Central Board in case of Union
Territories and State Boards in case of
States
PH 6.51t08.5
Ash pond effluent Suspended solids 100
Oil & grease 20

Source: Pollution Control acts, rules, Notification issued there under. Published by Central Pollution
Control Board, Series PCLS/02/2006: January, 2006 p. 344 * Limit has been revised, please see new limit at
Sr. No. 66C of the document Source: EPA Notification [S.O. 844(E), dt 19th Nov; 1996]

B. STANDARD FOR THE EMISSION OF PARTICULATE MATTER

Thermal Power Plants: Emission Standards

Generation Capacity Pollutant Emission limit
Generation capacity 210 MW or more Particulate matter 150 mg/Nm3
Generation capacity less than 210 MW Particulate matter 350 mg/Nm3

Source: Pollution Control Acts, rules, Notification issued there under. Published by Central Pollution
Control Board, Series PCLS/02/2006: January, 2006 p. 356

Depending upon the requirement of local situation, such as protected area, the State Pollution Control Boards and other
implementing agencies under the Environment (Protection) Act, 1986, may prescribe a limit of 150 mg/Nm3, irrespective of
generation capacity of the plant.

C. STANDARD HEIGHT OF STACK EMISSION AND THE LIMIT OF DISCHARGE
Thermal Power Plants: Stack Height/Limits

Generation Capacity Stack Height (Metres)

500 MW and above 275

200 MW /210 MW and above - less than 500 MW | 220

H= 14 Q% where Q is emission rate of SO, in

Less than 200 MW /210 MW kg/hr, and H is Stack height in metres.
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Source: Pollution Control acts, rules, Notification issued there under. Published by Central Pollution
Control Board, Series PCLS/02/2006: January, 2006 p. 359; (2) EPA Notification [G.S.R. 742(E), dt. 30th Aug;
1990]

D. TEMPERATURE LIMIT FOR DISCHARGE OF CONDENSER COOLING
WATER FROM THERMAL POWER PLANTS IS MENTIONED IN THE
FOLLOWING:

e New thermal power plants commissioned after June 1, 1999: New thermal power
plants, which will be using water from rivers/lakes/reservoirs, shall install cooling towers
irrespective of location and capacity. Thermal power plants, which will use seawater for
cooling purposes, the condition below, will apply.

e New projects in coastal areas using sea water: The thermal power plants using sea
water should adopt suitable system to reduce water temperature at the final discharge
point so that the resultant rise in the temperature of receiving water does not exceed 7°C
over and above the ambient temperature of the receiving water bodies.

e Existing thermal power plants: Rise in temperature of condenser cooling water from inlet
to the outlet of condenser shall not be more than 10°C.

e Guidelines for discharge point: The guidelines are mentioned as below which
mentioned the justifiable norms of the location of various discharge points:

» The discharge point shall preferably be located at the bottom of the water body at mid-
stream for proper dispersion of thermal discharge

» In case of discharge of cooling water into sea, proper marine outfall shall be designed
to achieve the prescribed standards. The point of discharge may be selected in
consultation with concerned State Authorities/NIO.

» No cooling water discharge shall be permitted in estuaries or near ecologically
sensitive areas such as mangroves, coral reefs/spanning and breeding grounds of
aquatic flora and fauna.
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Annexure V- Hourly Micro-meteorology

Date Time Temperatu re(°C) RH (%) _Winq Wind Speed Cloud Rainfall
Dry Wet Direction (kmph) Cover (mm)
01-03-2011 1 17.4 14.3 70.0 E 2.2 0.0 0.0
01-03-2011 2 17.2 14.1 70.0 SW 1.8 0.0 0.0
01-03-2011 3 17.0 14.0 70.0 SW 3.6 0.0 0.0
01-03-2011 4 17.0 14.0 70.0 NE 7.2 0.0 0.0
01-03-2011 5 18.5 15.0 66.0 NE 7.2 0.0 0.0
01-03-2011 6 20.4 16.5 64.0 NNE 7.6 0.0 0.0
01-03-2011 7 23.0 18.5 63.0 W 10.8 0.0 0.0
01-03-2011 8 24.4 20.0 64.0 N 12.2 0.0 0.0
01-03-2011 9 26.1 21.0 62.0 NE 7.2 0.0 0.0
01-03-2011 10 27.6 22.0 59.0 ENE 14.4 0.0 0.0
01-03-2011 11 29.1 23.0 58.0 NE 18.0 0.0 0.0
01-03-2011 12 30.6 24.0 56.0 NE 10.8 0.0 0.0
01-03-2011 13 31.7 24.2 52.0 NE 14.4 0.0 0.0
01-03-2011 14 33.0 25.0 50.0 NE 12.6 0.0 0.0
01-03-2011 15 33.0 25.1 50.0 NE 13.7 0.0 0.0
01-03-2011 16 33.0 25.0 50.0 E 7.9 0.0 0.0
01-03-2011 17 32.7 24.8 49.0 SES 1.4 0.0 0.0
01-03-2011 18 30.3 23.7 56.0 S 7.9 0.0 0.0
01-03-2011 19 28.3 22.2 57.0 SSW 1.4 0.0 0.0
01-03-2011 20 26.1 21.0 62.0 SE 1.4 0.0 0.0
01-03-2011 21 23.6 19.1 63.0 E 7.2 0.0 0.0
01-03-2011 22 21.0 17.0 65.0 WSW 1.8 0.0 0.0
01-03-2011 23 18.6 15.1 66.0 NW 2.2 0.0 0.0
01-03-2011 24 18.0 15.0 71.0 WNW 1.4 0.0 0.0
02-03-2011 1 17.6 145 70.0 E 7.2 0.0 0.0
02-03-2011 2 17.2 145 75.0 N 1.8 0.0 0.0
02-03-2011 3 16.5 135 69.0 SW 7.9 0.0 0.0
02-03-2011 4 16.1 13.2 69.0 N 2.2 0.0 0.0
02-03-2011 5 17.7 14.1 65.0 SES 1.4 0.0 0.0
02-03-2011 6 19.3 15.3 63.0 NNE 1.4 0.0 0.0
02-03-2011 7 21.0 17.0 65.0 NE 7.9 0.0 0.0
02-03-2011 8 22.9 18.4 63.0 N 3.6 0.0 0.0
02-03-2011 9 24.5 195 60.0 NE 7.2 0.0 0.0
02-03-2011 10 26.1 20.5 59.0 ESE 7.9 0.0 0.0
02-03-2011 11 28.0 22.0 57.0 N 7.9 0.0 0.0
02-03-2011 12 29.5 23.0 55.0 E 13.3 0.0 0.0
02-03-2011 13 30.1 23.1 53.0 E 10.8 0.0 0.0
02-03-2011 14 31.0 23.6 51.0 NE 10.8 0.0 0.0
02-03-2011 15 32.0 24.0 49.0 NE 18.0 0.0 0.0
02-03-2011 16 32.0 24.0 49.0 NE 14.4 0.0 0.0
02-03-2011 17 315 24.0 51.0 S 1.4 0.0 0.0
02-03-2011 18 30.0 23.0 53.0 NE 7.9 0.0 0.0
02-03-2011 19 28.2 22.1 57.0 SSW 1.4 0.0 0.0
02-03-2011 20 25.5 20.5 61.0 SSW 1.4 0.0 0.0
02-03-2011 21 24.1 195 64.0 SE 2.2 0.0 0.0
02-03-2011 22 22.0 18.0 66.0 SE 6.1 0.0 0.0
02-03-2011 23 19.9 16.5 68.0 WSW 7.2 0.0 0.0
02-03-2011 24 18.9 16.0 72.0 WSwW 1.4 0.0 0.0
03-03-2011 1 17.3 14.4 70.0 NW 7.2 0.0 0.0
03-03-2011 2 17.0 14.0 70.0 NW 7.2 0.0 0.0
03-03-2011 3 16.7 13.6 69.0 NW 7.2 0.0 0.0
03-03-2011 4 16.3 13.2 69.0 WNW 3.2 0.0 0.0
03-03-2011 5 16.0 13.0 69.0 WNW 7.2 0.0 0.0
03-03-2011 6 17.2 13.6 65.0 N 7.9 0.0 0.0
03-03-2011 7 18.4 15.0 66.0 SW 7.9 0.0 0.0
03-03-2011 8 19.9 16.0 64.0 NE 7.9 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
03-03-2011 9 22.5 18.0 62.0 NE 10.8 0.0 0.0
03-03-2011 10 24.1 19.1 60.0 w 10.8 0.0 0.0
03-03-2011 11 26.3 20.7 59.0 NE 8.3 0.0 0.0
03-03-2011 12 28.1 22.0 57.0 SwW 4.0 0.0 0.0
03-03-2011 13 30.1 23.1 53.0 N 7.9 0.0 0.0
03-03-2011 14 31.0 23.5 51.0 N 7.9 0.0 0.0
03-03-2011 15 32.2 24.0 49.0 SES 3.2 0.0 0.0
03-03-2011 16 32.6 24.6 49.0 NE 7.9 0.0 0.0
03-03-2011 17 32.0 24.5 52.0 NE 10.8 0.0 0.0
03-03-2011 18 31.8 24.3 52.0 NE 10.8 0.0 0.0
03-03-2011 19 28.8 22.0 52.0 ESE 7.2 0.0 0.0
03-03-2011 20 26.5 20.0 52.0 NE 7.2 0.0 0.0
03-03-2011 21 24.1 18.6 57.0 SSW 7.2 0.0 0.0
03-03-2011 22 22.6 18.1 62.0 SE 1.4 0.0 0.0
03-03-2011 23 20.2 16.6 65.0 SE 1.4 0.0 0.0
03-03-2011 24 19.2 16.1 72.0 SwW 7.2 0.0 0.0
04-03-2011 1 19.0 16.0 72.0 NE 7.2 0.0 0.0
04-03-2011 2 18.4 154 71.0 NE 1.8 0.0 0.0
04-03-2011 3 18.0 15.0 71.0 NE 4.3 0.0 0.0
04-03-2011 4 17.6 14.1 65.0 NNE 1.8 0.0 0.0
04-03-2011 5 17.9 14.0 62.0 NE 7.2 0.0 0.0
04-03-2011 6 18.6 14.2 57.0 NE 7.2 0.0 0.0
04-03-2011 7 20.1 15.5 60.0 NE 7.2 0.0 0.0
04-03-2011 8 21.9 17.0 58.0 E 7.9 0.0 0.0
04-03-2011 9 24.6 19.5 60.0 ENE 1.4 0.0 0.0
04-03-2011 10 26.3 20.6 59.0 NE 8.6 0.0 0.0
04-03-2011 11 27.9 21.4 54.0 N 1.8 0.0 0.0
04-03-2011 12 30.0 23.0 53.0 E 10.8 0.0 0.0
04-03-2011 13 31.7 24.7 55.0 N 7.6 0.0 0.0
04-03-2011 14 33.0 25.0 50.0 E 14.4 0.0 0.0
04-03-2011 15 33.0 24.5 47.0 N 7.2 0.0 0.0
04-03-2011 16 33.0 25.0 50.0 W 7.9 0.0 0.0
04-03-2011 17 32.6 25.0 52.0 SwW 7.2 0.0 0.0
04-03-2011 18 30.2 23.7 56.0 NE 7.9 0.0 0.0
04-03-2011 19 28.6 22.1 54.0 S 3.2 0.0 0.0
04-03-2011 20 26.1 21.0 62.0 SSW 4.0 0.0 0.0
04-03-2011 21 23.7 19.8 67.0 SSW 1.8 0.0 0.0
04-03-2011 22 22.2 19.1 74.0 SE 1.4 0.0 0.0
04-03-2011 23 19.8 17.3 77.0 SE 1.4 0.0 0.0
04-03-2011 24 18.7 16.2 76.0 WSW 7.2 0.0 0.0
05-03-2011 1 18.0 15.5 76.0 WSW 1.4 0.0 0.0
05-03-2011 2 17.6 15.5 80.0 NW 7.9 0.0 0.0
05-03-2011 3 16.7 14.1 74.0 NW 1.8 0.0 0.0
05-03-2011 4 16.0 13.0 69.0 WNW 1.8 0.0 0.0
05-03-2011 5 17.4 14.4 70.0 NE 8.6 0.0 0.0
05-03-2011 6 19.5 16.0 67.0 W 8.3 0.0 0.0
05-03-2011 7 21.3 17.7 69.0 W 7.2 0.0 0.0
05-03-2011 8 22.4 18.5 66.0 N 7.9 0.0 0.0
05-03-2011 9 24.0 19.5 64.0 W 1.4 0.0 0.0
05-03-2011 10 25.6 20.5 61.0 W 7.2 0.0 0.0
05-03-2011 11 27.3 21.8 59.0 ENE 3.2 0.0 0.0
05-03-2011 12 29.1 23.0 58.0 NE 22.0 0.0 0.0
05-03-2011 13 314 24.5 54.0 E 10.8 0.0 0.0
05-03-2011 14 32.5 25.0 52.0 SwW 4.0 0.0 0.0
05-03-2011 15 33.8 25.5 51.0 NE 23.8 0.0 0.0
05-03-2011 16 34.0 26.0 51.0 SwW 4.7 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
05-03-2011 17 33.4 26.0 53.0 NE 25.2 0.0 0.0
05-03-2011 18 31.3 24.2 54.0 NW 6.1 0.0 0.0
05-03-2011 19 28.7 22.2 54.0 SES 4.3 0.0 0.0
05-03-2011 20 26.4 21.0 66.0 E 7.2 0.0 0.0
05-03-2011 21 23.8 19.3 64.0 SSwW 1.8 0.0 0.0
05-03-2011 22 21.2 17.6 69.0 SE 7.9 0.0 0.0
05-03-2011 23 19.6 16.0 67.0 WSW 1.8 0.0 0.0
05-03-2011 24 19.0 16.0 72.0 E 8.3 0.0 0.0
06-03-2011 1 18.0 15.0 71.0 E 3.6 0.0 0.0
06-03-2011 2 17.5 14.5 70.0 E 6.1 0.0 0.0
06-03-2011 3 17.0 14.0 70.0 SwW 2.2 0.0 0.0
06-03-2011 4 17.0 14.0 70.0 NE 7.2 0.0 0.0
06-03-2011 5 18.4 15.0 66.0 NE 2.2 0.0 0.0
06-03-2011 6 20.8 17.0 65.0 NE 7.2 0.0 0.0
06-03-2011 7 23.2 18.7 63.0 NNE 7.9 0.0 0.0
06-03-2011 8 25.0 20.0 61.0 E 7.9 0.0 0.0
06-03-2011 9 26.0 21.0 62.0 NE 7.2 0.0 0.0
06-03-2011 10 27.8 22.0 57.0 NE 8.6 0.0 0.0
06-03-2011 11 29.1 22.6 55.0 ENE 9.4 0.0 0.0
06-03-2011 12 32.0 25.0 55.0 ESE 7.6 0.0 0.0
06-03-2011 13 33.3 24.7 47.0 N 4.7 0.0 0.0
06-03-2011 14 34.0 24.0 41.0 N 1.8 0.0 0.0
06-03-2011 15 34.0 24.5 43.0 SES 1.8 0.0 0.0
06-03-2011 16 32.4 24.0 46.0 S 2.2 0.0 0.0
06-03-2011 17 29.8 23.0 53.0 SSW 1.4 0.0 0.0
06-03-2011 18 27.7 21.2 54.0 SSW 1.4 0.0 0.0
06-03-2011 19 26.2 20.3 55.0 E 3.6 0.0 0.0
06-03-2011 20 24.4 20.0 64.0 SE 1.4 0.0 0.0
06-03-2011 21 22.3 18.7 70.0 WSW 1.4 0.0 0.0
06-03-2011 22 21.0 18.0 73.0 WSW 7.2 0.0 0.0
06-03-2011 23 20.0 17.5 77.0 N 1.8 0.0 0.0
06-03-2011 24 18.7 16.2 76.0 NW 7.2 0.0 0.0
07-03-2011 1 18.1 15.6 76.0 NW 7.2 0.0 0.0
07-03-2011 2 18.0 15.0 71.0 N 7.6 0.0 0.0
07-03-2011 3 17.6 145 70.0 WNW 1.4 0.0 0.0
07-03-2011 4 17.0 135 65.0 NW 3.6 0.0 0.0
07-03-2011 5 18.5 15.0 66.0 E 7.9 0.0 0.0
07-03-2011 6 20.4 16.4 64.0 E 8.3 0.0 0.0
07-03-2011 7 23.0 18.5 63.0 SwW 5.8 0.0 0.0
07-03-2011 8 24.0 19.0 60.0 SwW 7.9 0.0 0.0
07-03-2011 9 25.0 20.0 61.0 NE 3.6 0.0 0.0
07-03-2011 10 26.6 21.5 62.0 NE 7.9 0.0 0.0
07-03-2011 11 28.0 23.0 64.0 NNE 1.4 0.0 0.0
07-03-2011 12 30.0 23.0 53.0 W 3.6 0.0 0.0
07-03-2011 13 31.6 24.0 51.0 W 7.9 0.0 0.0
07-03-2011 14 324 25.0 52.0 ENE 1.4 0.0 0.0
07-03-2011 15 33.2 25.3 50.0 NE 8.3 0.0 0.0
07-03-2011 16 33.5 25.5 50.0 NE 10.8 0.0 0.0
07-03-2011 17 33.2 25.2 50.0 NE 11.5 0.0 0.0
07-03-2011 18 31.3 24.2 54.0 N 8.3 0.0 0.0
07-03-2011 19 29.1 23.0 58.0 N 7.9 0.0 0.0
07-03-2011 20 26.3 21.2 62.0 W 8.3 0.0 0.0
07-03-2011 21 24.2 20.7 71.0 NE 7.9 0.0 0.0
07-03-2011 22 22.1 19.0 74.0 NE 3.6 0.0 0.0
07-03-2011 23 19.9 17.0 73.0 ESE 1.4 0.0 0.0
07-03-2011 24 18.5 16.0 76.0 NE 3.6 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
08-03-2011 1 18.2 15.6 76.0 SES 1.4 0.0 0.0
08-03-2011 2 18.0 154 76.0 S 7.2 0.0 0.0
08-03-2011 3 17.6 145 70.0 SSw 1.4 0.0 0.0
08-03-2011 4 17.0 14.0 70.0 SE 1.8 0.0 0.0
08-03-2011 5 17.9 14.4 66.0 WSW 1.4 0.0 0.0
08-03-2011 6 19.6 15.5 63.0 WSW 7.2 0.0 0.0
08-03-2011 7 21.3 16.8 61.0 NW 10.8 0.0 0.0
08-03-2011 8 23.0 18.0 59.0 NW 1.8 0.0 0.0
08-03-2011 9 25.5 20.5 60.0 WNW 4.3 0.0 0.0
08-03-2011 10 27.4 22.0 59.0 WNW 4.7 0.0 0.0
08-03-2011 11 29.2 23.1 58.0 E 7.9 0.0 0.0
08-03-2011 12 31.2 24.1 54.0 E 7.9 0.0 0.0
08-03-2011 13 32.0 24.0 49.0 SwW 6.5 0.0 0.0
08-03-2011 14 33.0 24.0 45.0 NE 11.5 0.0 0.0
08-03-2011 15 33.0 24.0 45.0 W 10.8 0.0 0.0
08-03-2011 16 31.4 23.0 45.0 SwW 4.0 0.0 0.0
08-03-2011 17 29.2 22.1 52.0 W 10.8 0.0 0.0
08-03-2011 18 27.0 21.0 56.0 NE 2.2 0.0 0.0
08-03-2011 19 25.3 20.1 61.0 E 7.9 0.0 0.0
08-03-2011 20 23.3 19.2 67.0 ESE 5.4 0.0 0.0
08-03-2011 21 21.6 18.1 69.0 ENE 3.2 0.0 0.0
08-03-2011 22 20.4 17.4 73.0 NE 7.9 0.0 0.0
08-03-2011 23 19.8 17.0 73.0 N 7.9 0.0 0.0
08-03-2011 24 19.3 17.3 81.0 SES 1.8 0.0 0.0
09-03-2011 1 18.7 16.3 76.0 S 1.4 0.0 0.0
09-03-2011 2 18.2 15.1 71.0 S 1.4 0.0 0.0
09-03-2011 3 17.7 14.6 70.0 SSwW 1.4 0.0 0.0
09-03-2011 4 17.0 14.0 70.0 SE 1.8 0.0 0.0
09-03-2011 5 17.0 14.0 70.0 WSW 1.8 0.0 0.0
09-03-2011 6 18.5 15.0 66.0 WSW 4.3 0.0 0.0
09-03-2011 7 20.0 16.5 68.0 NW 25 0.0 0.0
09-03-2011 8 22.3 18.2 66.0 NE 3.6 0.0 0.0
09-03-2011 9 24.4 20.0 64.0 NE 7.9 0.0 0.0
09-03-2011 10 26.0 21.0 62.0 W 14.4 0.0 0.0
09-03-2011 11 27.0 21.5 59.0 W 14.4 0.0 0.0
09-03-2011 12 28.0 22.0 57.0 ENE 1.4 0.0 0.0
09-03-2011 13 29.9 23.0 53.0 NE 4.0 0.0 0.0
09-03-2011 14 31.2 23.2 48.0 NE 25 0.0 0.0
09-03-2011 15 32.0 24.0 49.0 E 10.8 0.0 0.0
09-03-2011 16 33.0 24.5 48.0 E 14.4 0.0 0.0
09-03-2011 17 32.5 25.0 52.0 SwW 7.9 0.0 0.0
09-03-2011 18 30.1 23.5 56.0 NNE 2.2 0.0 0.0
09-03-2011 19 28.8 22.2 55.0 ENE 25 0.0 0.0
09-03-2011 20 27.1 21.5 59.0 ESE 1.8 0.0 0.0
09-03-2011 21 25.3 20.2 61.0 SES 1.8 0.0 0.0
09-03-2011 22 22.4 18.5 66.0 SSW 1.4 0.0 0.0
09-03-2011 23 21.0 17.5 69.0 S 1.4 0.0 0.0
09-03-2011 24 19.7 16.6 72.0 SE 1.4 0.0 0.0
10-03-2011 1 19.3 16.4 72.0 SE 1.4 0.0 0.0
10-03-2011 2 19.0 16.0 72.0 WSW 25 0.0 0.0
10-03-2011 3 18.7 15.8 72.0 WSW 10.8 0.0 0.0
10-03-2011 4 18.5 15.8 76.0 NW 3.2 0.0 0.0
10-03-2011 5 19.6 16.5 72.0 NW 4.0 0.0 0.0
10-03-2011 6 21.1 17.6 69.0 WNW 1.8 0.0 0.0
10-03-2011 7 23.0 19.2 67.0 E 7.9 0.0 0.0
10-03-2011 8 24.8 20.4 64.0 NE 7.9 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
10-03-2011 9 26.3 21.2 62.0 SwW 1.8 0.0 0.0
10-03-2011 10 27.9 22.5 60.0 w 10.8 0.0 0.0
10-03-2011 11 30.1 24.0 59.0 NE 12.2 0.0 0.0
10-03-2011 12 31.8 25.2 58.0 ENE 1.4 0.0 0.0
10-03-2011 13 32.3 25.7 58.0 NE 11.5 0.0 0.0
10-03-2011 14 32.7 25.7 55.0 E 10.8 0.0 0.0
10-03-2011 15 33.1 26.0 55.0 N 5.0 0.0 0.0
10-03-2011 16 33.0 26.0 55.0 N 3.2 0.0 0.0
10-03-2011 17 33.0 26.0 55.0 NE 5.0 0.0 0.0
10-03-2011 18 31.5 25.0 58.0 SwW 7.6 0.0 0.0
10-03-2011 19 29.4 23.4 58.0 W 7.9 0.0 0.0
10-03-2011 20 27.6 22.1 59.0 ENE 1.4 0.0 0.0
10-03-2011 21 26.3 21.2 61.0 ESE 1.8 0.0 0.0
10-03-2011 22 23.9 194 64.0 SES 2.2 0.0 0.0
10-03-2011 23 22.1 18.1 66.0 S 1.4 0.0 0.0
10-03-2011 24 20.1 16.6 68.0 S 1.4 0.0 0.0
11-03-2011 1 19.9 16.5 68.0 SSwW 1.4 0.0 0.0
11-03-2011 2 19.5 16.0 67.0 SSwW 1.4 0.0 0.0
11-03-2011 3 18.6 15.5 71.0 SE 4.7 0.0 0.0
11-03-2011 4 18.0 15.0 71.0 WSW 5.0 0.0 0.0
11-03-2011 5 18.9 15.5 67.0 NW 2.2 0.0 0.0
11-03-2011 6 20.1 16.6 68.0 NW 2.2 0.0 0.0
11-03-2011 7 21.8 18.0 66.0 W 7.9 0.0 0.0
11-03-2011 8 23.5 19.0 63.0 SwW 6.1 0.0 0.0
11-03-2011 9 26.2 21.2 62.0 SwW 7.9 0.0 0.0
11-03-2011 10 28.3 23.2 64.0 SwW 8.6 0.0 0.0
11-03-2011 11 29.9 23.5 56.0 NE 14.4 0.0 0.0
11-03-2011 12 31.2 24.2 54.0 NE 10.8 0.0 0.0
11-03-2011 13 32.3 25.3 55.0 W 14.4 0.0 0.0
11-03-2011 14 33.1 25.2 50.0 ENE 14.4 0.0 0.0
11-03-2011 15 33.3 25.2 50.0 NE 7.2 0.0 0.0
11-03-2011 16 33.0 24.5 47.0 NE 25 0.0 0.0
11-03-2011 17 32.8 24.0 45.0 NE 7.9 0.0 0.0
11-03-2011 18 31.2 22.3 43.0 E 10.8 0.0 0.0
11-03-2011 19 28.8 20.4 43.0 N 4.3 0.0 0.0
11-03-2011 20 27.6 20.2 47.0 N 25 0.0 0.0
11-03-2011 21 25.1 19.6 58.0 E 8.3 0.0 0.0
11-03-2011 22 23.8 19.3 68.0 ESE 25 0.0 0.0
11-03-2011 23 21.1 17.6 69.0 SES 1.8 0.0 0.0
11-03-2011 24 19.5 16.6 72.0 S 1.4 0.0 0.0
12-03-2011 1 19.1 16.2 72.0 S 1.4 0.0 0.0
12-03-2011 2 19.0 16.0 72.0 SSW 1.4 0.0 0.0
12-03-2011 3 18.8 16.0 72.0 SSW 1.4 0.0 0.0
12-03-2011 4 18.5 15.9 76.0 SE 3.2 0.0 0.0
12-03-2011 5 19.6 16.5 72.0 SE 1.4 0.0 0.0
12-03-2011 6 21.1 17.6 69.0 WSW 1.4 0.0 0.0
12-03-2011 7 22.9 19.0 67.0 WSW 4.0 0.0 0.0
12-03-2011 8 24.1 19.6 64.0 ENE 1.8 0.0 0.0
12-03-2011 9 25.5 20.5 61.0 NE 3.2 0.0 0.0
12-03-2011 10 27.9 23.0 64.0 NE 4.0 0.0 0.0
12-03-2011 11 29.2 23.6 61.0 N 4.3 0.0 0.0
12-03-2011 12 30.3 24.4 59.0 W 7.9 0.0 0.0
12-03-2011 13 31.1 24.1 54.0 SwW 2.2 0.0 0.0
12-03-2011 14 32.0 24.0 49.0 NE 7.9 0.0 0.0
12-03-2011 15 33.0 25.0 50.0 NE 7.9 0.0 0.0
12-03-2011 16 33.0 25.0 50.0 NNE 8.3 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
12-03-2011 17 33.0 25.0 50.0 NE 4.7 0.0 0.0
12-03-2011 18 314 24.0 51.0 NE 13.3 0.0 0.0
12-03-2011 19 29.6 22.5 52.0 E 7.9 0.0 0.0
12-03-2011 20 27.2 20.6 53.0 W 8.3 0.0 0.0
12-03-2011 21 24.8 19.3 58.0 NE 3.6 0.0 0.0
12-03-2011 22 22.4 18.0 62.0 N 7.6 0.0 0.0
12-03-2011 23 21.6 18.1 69.0 NE 4.0 0.0 0.0
12-03-2011 24 20.8 18.0 73.0 N 10.8 0.0 0.0
13-03-2011 1 20.5 17.6 73.0 SES 1.4 0.0 0.0
13-03-2011 2 20.1 17.2 73.0 SES 1.4 0.0 0.0
13-03-2011 3 19.7 16.6 73.0 S 1.4 0.0 0.0
13-03-2011 4 19.2 16.2 72.0 S 2.2 0.0 0.0
13-03-2011 5 18.8 154 67.0 SSwW 1.4 0.0 0.0
13-03-2011 6 20.1 16.6 68.0 SE 1.4 0.0 0.0
13-03-2011 7 21.4 17.5 65.0 SE 1.4 0.0 0.0
13-03-2011 8 23.4 19.0 63.0 WSW 1.8 0.0 0.0
13-03-2011 9 25.6 20.6 61.0 WSW 1.8 0.0 0.0
13-03-2011 10 27.3 21.7 59.0 WSW 25 0.0 0.0
13-03-2011 11 29.1 23.5 61.0 NE 1.8 0.0 0.0
13-03-2011 12 30.0 24.0 59.0 NE 2.2 0.0 0.0
13-03-2011 13 31.3 24.4 57.0 NE 2.9 0.0 0.0
13-03-2011 14 32.2 24.7 52.0 ESE 8.3 0.0 0.0
13-03-2011 15 33.0 25.0 50.0 N 4.7 0.0 0.0
13-03-2011 16 33.3 25.0 50.0 N 7.9 0.0 0.0
13-03-2011 17 32.9 25.0 50.0 SES 2.2 0.0 0.0
13-03-2011 18 31.6 24.5 54.0 W 8.3 0.0 0.0
13-03-2011 19 29.5 23.0 55.0 W 7.6 0.0 0.0
13-03-2011 20 27.3 21.4 56.0 NE 4.7 0.0 0.0
13-03-2011 21 24.9 194 58.0 NE 2.2 0.0 0.0
13-03-2011 22 23.1 18.5 63.0 S 1.4 0.0 0.0
13-03-2011 23 22.0 18.5 70.0 SSW 1.8 0.0 0.0
13-03-2011 24 20.6 17.7 73.0 W 6.5 0.0 0.0
14-03-2011 1 20.1 17.2 73.0 NW 1.8 0.0 0.0
14-03-2011 2 19.7 17.0 77.0 NW 2.2 0.0 0.0
14-03-2011 3 19.3 16.4 72.0 WNW 2.9 0.0 0.0
14-03-2011 4 19.0 16.1 72.0 E 4.0 0.0 0.0
14-03-2011 5 19.8 16.4 68.0 W 3.6 0.0 0.0
14-03-2011 6 21.1 17.7 69.0 SwW 7.9 0.0 0.0
14-03-2011 7 22.5 18.5 66.0 NE 3.6 0.0 0.0
14-03-2011 8 24.2 19.6 64.0 NE 7.2 0.0 0.0
14-03-2011 9 25.9 21.0 62.0 NE 7.2 0.0 0.0
14-03-2011 10 27.4 22.5 63.0 NNE 1.8 0.0 0.0
14-03-2011 11 28.9 23.4 61.0 W 7.2 0.0 0.0
14-03-2011 12 30.2 24.2 59.0 W 7.9 0.0 0.0
14-03-2011 13 31.3 24.4 57.0 ENE 1.4 0.0 0.0
14-03-2011 14 32.2 24.3 49.0 NE 3.2 0.0 0.0
14-03-2011 15 33.0 25.0 50.0 NE 8.6 0.0 0.0
14-03-2011 16 34.0 25.5 48.0 E 4.3 0.0 0.0
14-03-2011 17 34.0 25.5 48.0 ESE 4.3 0.0 0.0
14-03-2011 18 32.2 24.6 52.0 N 1.8 0.0 0.0
14-03-2011 19 28.9 22.0 52.0 N 4.0 0.0 0.0
14-03-2011 20 27.0 21.0 56.0 E 4.7 0.0 0.0
14-03-2011 21 24.7 19.2 57.0 NE 7.9 0.0 0.0
14-03-2011 22 23.0 18.5 63.0 ENE 2.2 0.0 0.0
14-03-2011 23 21.1 17.6 69.0 ESE 1.4 0.0 0.0
14-03-2011 24 19.7 16.8 72.0 N 7.6 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
15-03-2011 1 194 16.5 72.0 W 7.9 0.0 0.0
15-03-2011 2 19.0 16.5 76.0 SES 1.4 0.0 0.0
15-03-2011 3 18.8 16.4 76.0 S 1.8 0.0 0.0
15-03-2011 4 18.6 16.2 76.0 S 2.2 0.0 0.0
15-03-2011 5 19.7 16.7 72.0 SSwW 25 0.0 0.0
15-03-2011 6 20.3 16.8 68.0 SSwW 1.4 0.0 0.0
15-03-2011 7 21.8 18.0 66.0 SE 5.8 0.0 0.0
15-03-2011 8 23.7 19.3 63.0 SE 4.7 0.0 0.0
15-03-2011 9 25.6 20.5 61.0 WSW 1.4 0.0 0.0
15-03-2011 10 28.8 24.0 64.0 NW 3.2 0.0 0.0
15-03-2011 11 30.4 25.0 62.0 NW 1.4 0.0 0.0
15-03-2011 12 31.3 254 60.0 NW 7.6 0.0 0.0
15-03-2011 13 32.2 25.3 55.0 WNW 7.9 0.0 0.0
15-03-2011 14 33.0 25.0 50.0 W 7.9 0.0 0.0
15-03-2011 15 33.1 25.2 50.0 E 5.8 0.0 0.0
15-03-2011 16 33.2 24.6 47.0 E 4.0 0.0 0.0
15-03-2011 17 33.0 24.5 47.0 E 7.9 0.0 0.0
15-03-2011 18 31.4 24.0 51.0 SwW 2.9 0.0 0.0
15-03-2011 19 29.4 23.0 55.0 NE 7.2 0.0 0.0
15-03-2011 20 27.3 21.7 59.0 NE 2.2 0.0 0.0
15-03-2011 21 24.5 19.0 60.0 NE 7.9 0.0 0.0
15-03-2011 22 23.1 18.6 63.0 NNE 7.6 0.0 0.0
15-03-2011 23 21.2 17.6 69.0 W 1.4 0.0 0.0
15-03-2011 24 20.0 17.0 73.0 NE 7.9 0.0 0.0
16-03-2011 1 19.8 16.7 73.0 NE 7.9 0.0 0.0
16-03-2011 2 19.5 16.6 72.0 ENE 1.4 0.0 0.0
16-03-2011 3 19.2 16.6 76.0 NE 7.9 0.0 0.0
16-03-2011 4 19.0 16.5 76.0 E 7.9 0.0 0.0
16-03-2011 5 20.2 17.0 73.0 NE 8.3 0.0 0.0
16-03-2011 6 21.7 18.3 69.0 NE 2.2 0.0 0.0
16-03-2011 7 23.5 19.5 67.0 ESE 1.4 0.0 0.0
16-03-2011 8 25.6 21.0 68.0 N 7.9 0.0 0.0
16-03-2011 9 27.3 22.2 63.0 N 1.8 0.0 0.0
16-03-2011 10 28.3 23.2 64.0 E 7.9 0.0 0.0
16-03-2011 11 29.4 24.0 61.0 SES 1.4 0.0 0.0
16-03-2011 12 30.1 24.1 59.0 S 1.4 0.0 0.0
16-03-2011 13 31.3 24.3 57.0 SSW 2.2 0.0 0.0
16-03-2011 14 32.1 24.1 49.0 E 7.9 0.0 0.0
16-03-2011 15 33.0 25.1 50.0 WSW 1.4 0.0 0.0
16-03-2011 16 34.0 25.5 48.0 NW 2.9 0.0 0.0
16-03-2011 17 33.9 25.0 46.0 NW 4.3 0.0 0.0
16-03-2011 18 31.8 23.0 44.0 WNW 1.8 0.0 0.0
16-03-2011 19 30.2 21.7 44.0 E 8.3 0.0 0.0
16-03-2011 20 28.1 20.6 48.0 W 11.9 0.0 0.0
16-03-2011 21 26.0 20.0 55.0 E 8.6 0.0 0.0
16-03-2011 22 23.6 19.1 63.0 SwW 4.7 0.0 0.0
16-03-2011 23 22.1 18.6 70.0 SwW 7.9 0.0 0.0
16-03-2011 24 21.3 18.4 73.0 NE 5.0 0.0 0.0
17-03-2011 1 20.8 18.0 73.0 NE 7.9 0.0 0.0
17-03-2011 2 20.4 17.4 73.0 NE 7.9 0.0 0.0
17-03-2011 3 20.1 17.2 73.0 NE 7.9 0.0 0.0
17-03-2011 4 19.6 16.7 72.0 NNE 10.1 0.0 0.0
17-03-2011 5 19.5 16.0 67.0 NE 8.3 0.0 0.0
17-03-2011 6 20.6 17.0 68.0 W 4.3 0.0 0.0
17-03-2011 7 23.1 19.2 67.0 NE 2.2 0.0 0.0
17-03-2011 8 24.8 20.3 65.0 NE 3.2 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
17-03-2011 9 26.5 21.5 62.0 W 7.9 0.0 0.0
17-03-2011 10 28.6 23.7 64.0 NE 4.0 0.0 0.0
17-03-2011 11 30.2 24.6 62.0 NE 7.9 0.0 0.0
17-03-2011 12 32.0 26.0 61.0 ENE 7.2 0.0 0.0
17-03-2011 13 33.0 25.9 56.0 ESE 3.6 0.0 0.0
17-03-2011 14 33.8 26.0 51.0 E 8.6 0.0 0.0
17-03-2011 15 34.2 26.3 51.0 E 10.8 0.0 0.0
17-03-2011 16 34.3 25.7 48.0 E 7.9 0.0 0.0
17-03-2011 17 34.1 25.5 48.0 SES 25 0.0 0.0
17-03-2011 18 32.1 24.5 52.0 S 1.4 0.0 0.0
17-03-2011 19 30.1 23.5 56.0 S 1.8 0.0 0.0
17-03-2011 20 28.2 22.0 57.0 SSW 1.4 0.0 0.0
17-03-2011 21 25.6 20.0 58.0 SE 4.0 0.0 0.0
17-03-2011 22 23.8 194 68.0 SE 6.1 0.0 0.0
17-03-2011 23 23.0 19.5 71.0 WSW 1.4 0.0 0.0
17-03-2011 24 21.6 18.7 73.0 NW 1.4 0.0 0.0
18-03-2011 1 21.0 18.0 73.0 NW 7.9 0.0 0.0
18-03-2011 2 20.7 17.6 73.0 NW 7.6 0.0 0.0
18-03-2011 3 20.3 17.4 73.0 NW 1.8 0.0 0.0
18-03-2011 4 20.0 17.0 73.0 WNW 3.2 0.0 0.0
18-03-2011 5 20.2 16.6 68.0 WNW 4.0 0.0 0.0
18-03-2011 6 21.3 17.7 69.0 WNW 5.8 0.0 0.0
18-03-2011 7 23.0 19.0 67.0 E 2.9 0.0 0.0
18-03-2011 8 24.7 20.2 64.0 E 7.2 0.0 0.0
18-03-2011 9 26.2 21.2 62.0 E 7.2 0.0 0.0
18-03-2011 10 28.8 23.9 64.0 SwW 7.6 0.0 0.0
18-03-2011 11 30.3 24.7 62.0 SwW 3.6 0.0 0.0
18-03-2011 12 32.1 26.2 61.0 NE 8.3 0.0 0.0
18-03-2011 13 33.0 26.0 56.0 NE 14.4 0.0 0.0
18-03-2011 14 34.4 26.4 51.0 NE 14.4 0.0 0.0
18-03-2011 15 35.0 27.0 52.0 NNE 7.9 0.0 0.0
18-03-2011 16 35.2 26.6 49.0 W 10.8 0.0 0.0
18-03-2011 17 33.2 24.1 45.0 NNE 4.0 0.0 0.0
18-03-2011 18 30.7 22.2 44.0 NE 5.8 0.0 0.0
18-03-2011 19 28.4 21.0 48.0 NE 8.3 0.0 0.0
18-03-2011 20 26.2 19.3 49.0 W 7.9 0.0 0.0
18-03-2011 21 24.3 18.7 57.0 W 7.2 0.0 0.0
18-03-2011 22 23.2 18.7 63.0 NE 2.2 0.0 0.0
18-03-2011 23 22.0 18.5 70.0 W 7.2 0.0 0.0
18-03-2011 24 21.2 18.3 73.0 ESE 4.0 0.0 0.0
19-03-2011 1 20.9 18.0 73.0 N 25 0.0 0.0
19-03-2011 2 20.6 17.7 73.0 N 3.2 0.0 0.0
19-03-2011 3 20.2 17.3 73.0 NE 10.8 0.0 0.0
19-03-2011 4 20.0 17.1 73.0 NE 7.2 0.0 0.0
19-03-2011 5 20.1 16.6 68.0 NE 1.4 0.0 0.0
19-03-2011 6 20.9 17.5 69.0 NE 4.0 0.0 0.0
19-03-2011 7 23.6 19.6 67.0 E 8.3 0.0 0.0
19-03-2011 8 25.5 21.0 65.0 E 9.7 0.0 0.0
19-03-2011 9 27.8 23.0 64.0 NW 5.0 0.0 0.0
19-03-2011 10 29.6 24.5 64.0 WNW 7.9 0.0 0.0
19-03-2011 11 30.5 25.0 62.0 NE 3.2 0.0 0.0
19-03-2011 12 31.7 26.0 61.0 NE 4.7 0.0 0.0
19-03-2011 13 33.3 26.2 56.0 N 7.6 0.0 0.0
19-03-2011 14 34.4 26.5 51.0 NE 10.8 0.0 0.0
19-03-2011 15 35.1 27.2 52.0 SSW 1.4 0.0 0.0
19-03-2011 16 35.5 27.0 49.0 WSW 1.4 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
19-03-2011 17 35.0 26.0 47.0 WSW 2.9 0.0 0.0
19-03-2011 18 33.4 24.5 45.0 NW 4.0 0.0 0.0
19-03-2011 19 31.1 22.5 45.0 NW 1.8 0.0 0.0
19-03-2011 20 28.7 21.2 48.0 NW 1.4 0.0 0.0
19-03-2011 21 27.2 21.0 56.0 NW 1.4 0.0 0.0
19-03-2011 22 25.3 20.7 65.0 NW 2.9 0.0 0.0
19-03-2011 23 23.6 20.1 71.0 WNW 25 0.0 0.0
19-03-2011 24 22.0 19.0 74.0 WNW 4.7 0.0 0.0
20-03-2011 1 21.6 18.5 73.0 SwW 7.9 0.0 0.0
20-03-2011 2 21.1 18.2 73.0 SwW 2.2 0.0 0.0
20-03-2011 3 20.7 17.8 73.0 NE 7.2 0.0 0.0
20-03-2011 4 20.3 17.4 73.0 NNE 1.4 0.0 0.0
20-03-2011 5 20.2 16.8 68.0 NE 7.2 0.0 0.0
20-03-2011 6 20.8 17.4 69.0 ENE 7.2 0.0 0.0
20-03-2011 7 22.3 18.4 70.0 NE 2.2 0.0 0.0
20-03-2011 8 23.9 19.5 64.0 NE 3.2 0.0 0.0
20-03-2011 9 25.5 20.5 61.0 NW 4.3 0.0 0.0
20-03-2011 10 27.4 22.5 63.0 E 7.2 0.0 0.0
20-03-2011 11 29.9 24.4 62.0 E 7.9 0.0 0.0
20-03-2011 12 31.6 25.5 61.0 W 11.5 0.0 0.0
20-03-2011 13 33.3 26.2 56.0 SwW 7.6 0.0 0.0
20-03-2011 14 34.5 26.5 51.0 NE 7.9 0.0 0.0
20-03-2011 15 35.5 27.5 52.0 N 1.8 0.0 0.0
20-03-2011 16 35.5 27.0 47.0 E 10.8 0.0 0.0
20-03-2011 17 35.0 26.5 47.0 E 10.8 0.0 0.0
20-03-2011 18 33.1 24.6 46.0 N 4.7 0.0 0.0
20-03-2011 19 30.4 23.0 50.0 WSW 1.4 0.0 0.0
20-03-2011 20 28.0 21.6 54.0 NW 7.9 0.0 0.0
20-03-2011 21 25.5 20.0 58.0 NW 4.7 0.0 0.0
20-03-2011 22 23.3 18.8 63.0 WNW 4.0 0.0 0.0
20-03-2011 23 22.1 18.6 70.0 ESE 3.6 0.0 0.0
20-03-2011 24 21.6 18.7 73.0 N 6.5 0.0 0.0
21-03-2011 1 21.1 18.2 73.0 N 4.3 0.0 0.0
21-03-2011 2 20.8 18.0 73.0 SES 4.0 0.0 0.0
21-03-2011 3 20.3 17.2 73.0 S 25 0.0 0.0
21-03-2011 4 20.0 17.2 73.0 S 3.2 0.0 0.0
21-03-2011 5 20.6 175 73.0 SSW 25 0.0 0.0
21-03-2011 6 21.2 17.7 69.0 SSW 1.4 0.0 0.0
21-03-2011 7 23.2 19.3 67.0 SE 5.4 0.0 0.0
21-03-2011 8 25.5 21.0 65.0 WSW 1.8 0.0 0.0
21-03-2011 9 26.6 21.6 62.0 NW 5.0 0.0 0.0
21-03-2011 10 28.1 23.0 64.0 E 7.9 0.0 0.0
21-03-2011 11 29.8 24.4 62.0 WNW 2.2 0.0 0.0
21-03-2011 12 31.2 25.3 60.0 E 7.2 0.0 0.0
21-03-2011 13 33.2 26.3 56.0 NE 10.8 0.0 0.0
21-03-2011 14 34.8 27.0 52.0 W 7.9 0.0 0.0
21-03-2011 15 35.2 27.2 52.0 NNE 2.2 0.0 0.0
21-03-2011 16 35.3 26.7 52.0 NE 10.8 0.0 0.0
21-03-2011 17 34.9 26.0 47.0 NE 7.9 0.0 0.0
21-03-2011 18 33.2 25.1 50.0 NE 8.3 0.0 0.0
21-03-2011 19 30.4 23.0 50.0 ENE 4.0 0.0 0.0
21-03-2011 20 28.0 21.0 51.0 NE 5.0 0.0 0.0
21-03-2011 21 26.1 20.2 55.0 ESE 5.0 0.0 0.0
21-03-2011 22 24.0 19.5 64.0 N 25 0.0 0.0
21-03-2011 23 22.4 19.0 70.0 N 1.8 0.0 0.0
21-03-2011 24 21.5 18.6 73.0 SES 1.4 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
22-03-2011 1 21.2 18.3 73.0 S 1.8 0.0 0.0
22-03-2011 2 20.7 18.0 77.0 S 25 0.0 0.0
22-03-2011 3 20.4 175 73.0 SSw 4.0 0.0 0.0
22-03-2011 4 20.1 17.2 73.0 SE 4.3 0.0 0.0
22-03-2011 5 20.9 175 69.0 WSW 4.7 0.0 0.0
22-03-2011 6 22.0 18.0 66.0 NW 4.3 0.0 0.0
22-03-2011 7 23.3 18.7 63.0 NW 1.4 0.0 0.0
22-03-2011 8 24.5 19.5 60.0 NW 4.3 0.0 0.0
22-03-2011 9 25.2 19.6 58.0 WNW 4.7 0.0 0.0
22-03-2011 10 26.7 20.8 55.0 E 7.9 0.0 0.0
22-03-2011 11 28.2 22.7 60.0 E 10.8 0.0 0.0
22-03-2011 12 30.1 24.1 59.0 E 8.3 0.0 0.0
22-03-2011 13 32.2 25.3 55.0 SwW 3.6 0.0 0.0
22-03-2011 14 33.4 25.4 50.0 NE 14.4 0.0 0.0
22-03-2011 15 34.0 26.0 51.0 NE 18.0 0.0 0.0
22-03-2011 16 34.2 25.5 48.0 NE 21.6 0.0 0.0
22-03-2011 17 34.1 25.2 46.0 NE 18.0 0.0 0.0
22-03-2011 18 33.1 25.1 50.0 NE 13.3 0.0 0.0
22-03-2011 19 31.2 23.6 51.0 NE 5.8 0.0 0.0
22-03-2011 20 28.3 21.2 51.0 NNE 7.9 0.0 0.0
22-03-2011 21 25.5 20.0 58.0 W 10.8 0.0 0.0
22-03-2011 22 23.6 19.0 63.0 ENE 5.0 0.0 0.0
22-03-2011 23 22.2 18.7 70.0 NE 4.0 0.0 0.0
22-03-2011 24 21.3 18.4 73.0 N 2.9 0.0 0.0
23-03-2011 1 21.0 18.0 73.0 NE 2.2 0.0 0.0
23-03-2011 2 20.6 17.7 73.0 SES 1.4 0.0 0.0
23-03-2011 3 20.1 17.2 73.0 S 1.4 0.0 0.0
23-03-2011 4 19.7 17.0 77.0 SSwW 1.8 0.0 0.0
23-03-2011 5 19.9 17.0 73.0 SSwW 4.0 0.0 0.0
23-03-2011 6 21.2 17.6 69.0 SE 4.3 0.0 0.0
23-03-2011 7 22.4 18.5 66.0 S 4.3 0.0 0.0
23-03-2011 8 23.6 19.1 63.0 SE 1.4 0.0 0.0
23-03-2011 9 24.9 20.0 61.0 SE 5.4 0.0 0.0
23-03-2011 10 27.6 22.5 63.0 NE 7.9 0.0 0.0
23-03-2011 11 29.2 23.7 61.0 NW 1.8 0.0 0.0
23-03-2011 12 30.4 24.4 59.0 E 7.9 0.0 0.0
23-03-2011 13 32.1 25.1 55.0 SwW 6.5 0.0 0.0
23-03-2011 14 33.0 25.0 50.0 W 7.2 0.0 0.0
23-03-2011 15 34.0 26.0 51.0 NE 7.9 0.0 0.0
23-03-2011 16 34.0 25.5 48.0 NW 2.2 0.0 0.0
23-03-2011 17 33.8 25.3 48.0 W 7.9 0.0 0.0
23-03-2011 18 32.2 24.6 52.0 W 4.0 0.0 0.0
23-03-2011 19 30.3 23.2 53.0 ENE 2.9 0.0 0.0
23-03-2011 20 28.1 22.0 57.0 NE 3.2 0.0 0.0
23-03-2011 21 25.7 20.2 58.0 ESE 4.0 0.0 0.0
23-03-2011 22 24.3 19.7 64.0 N 4.3 0.0 0.0
23-03-2011 23 22.7 19.3 70.0 N 6.1 0.0 0.0
23-03-2011 24 21.6 18.7 73.0 SES 7.2 0.0 0.0
24-03-2011 1 21.2 18.4 78.0 S 6.1 0.0 0.0
24-03-2011 2 20.8 18.0 73.0 SSW 4.0 0.0 0.0
24-03-2011 3 20.4 17.5 73.0 SE 4.0 0.0 0.0
24-03-2011 4 20.1 17.2 73.0 SE 2.2 0.0 0.0
24-03-2011 5 20.7 17.0 68.0 WSW 25 0.0 0.0
24-03-2011 6 21.4 18.0 69.0 WSW 3.2 0.0 0.0
24-03-2011 7 23.5 19.5 67.0 NW 1.4 0.0 0.0
24-03-2011 8 25.6 21.0 68.0 NW 3.6 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
24-03-2011 9 28.2 23.2 64.0 W 7.9 0.0 0.0
24-03-2011 10 30.1 25.0 65.0 w 4.0 0.0 0.0
24-03-2011 11 31.0 25.5 63.0 S 3.2 0.0 0.0
24-03-2011 12 32.3 26.4 61.0 E 7.9 0.0 0.0
24-03-2011 13 33.0 26.0 56.0 N 4.7 0.0 0.0
24-03-2011 14 34.2 26.1 51.0 S 5.4 0.0 0.0
24-03-2011 15 34.9 27.0 52.0 S 25 0.0 0.0
24-03-2011 16 35.3 26.7 52.0 S 1.8 0.0 0.0
24-03-2011 17 35.2 26.3 47.0 SES 1.4 0.0 0.0
24-03-2011 18 33.7 25.6 51.0 S 3.6 0.0 0.0
24-03-2011 19 30.7 23.2 50.0 S 2.2 0.0 0.0
24-03-2011 20 28.8 21.3 49.0 SSW 1.4 0.0 0.0
24-03-2011 21 26.3 20.4 59.0 NNE 3.6 0.0 0.0
24-03-2011 22 24.6 20.2 64.0 W 7.9 0.0 0.0
24-03-2011 23 23.1 19.6 71.0 ENE 1.4 0.0 0.0
24-03-2011 24 21.8 19.0 74.0 ESE 7.9 0.0 0.0
25-03-2011 1 21.6 18.7 73.0 N 1.8 0.0 0.0
25-03-2011 2 21.2 18.3 73.0 SES 2.2 0.0 0.0
25-03-2011 3 20.7 18.0 77.0 SES 7.6 0.0 0.0
25-03-2011 4 20.3 17.4 73.0 S 6.5 0.0 0.0
25-03-2011 5 20.4 17.0 68.0 SSwW 7.9 0.0 0.0
25-03-2011 6 21.7 18.3 69.0 SE 4.7 0.0 0.0
25-03-2011 7 23.3 194 71.0 WSW 4.3 0.0 0.0
25-03-2011 8 25.1 20.6 65.0 WSW 4.7 0.0 0.0
25-03-2011 9 27.0 22.0 63.0 WSW 4.7 0.0 0.0
25-03-2011 10 28.6 23.1 60.0 NW 1.8 0.0 0.0
25-03-2011 11 30.1 24.0 59.0 NW 3.2 0.0 0.0
25-03-2011 12 31.8 25.3 58.0 NW 5.4 0.0 0.0
25-03-2011 13 33.6 26.0 53.0 NW 3.6 0.0 0.0
25-03-2011 14 34.5 26.5 51.0 WNW 1.8 0.0 0.0
25-03-2011 15 34.8 26.7 52.0 WNW 7.9 0.0 0.0
25-03-2011 16 35.1 27.1 52.0 NW 3.6 0.0 0.0
25-03-2011 17 35.0 27.0 52.0 NW 1.4 0.0 0.0
25-03-2011 18 32.2 25.0 55.0 WNW 1.4 0.0 0.0
25-03-2011 19 30.0 23.6 56.0 E 7.9 0.0 0.0
25-03-2011 20 28.3 22.2 57.0 E 7.9 0.0 0.0
25-03-2011 21 25.8 21.0 62.0 W 3.6 0.0 0.0
25-03-2011 22 24.1 19.6 64.0 SwW 4.3 0.0 0.0
25-03-2011 23 22.8 194 71.0 SwW 1.8 0.0 0.0
25-03-2011 24 22.1 19.2 74.0 NE 7.9 0.0 0.0
26-03-2011 1 21.7 18.6 73.0 SwW 3.2 0.0 0.0
26-03-2011 2 21.3 18.4 73.0 E 7.2 0.0 0.0
26-03-2011 3 21.0 18.0 73.0 E 10.8 0.0 0.0
26-03-2011 4 21.0 18.0 73.0 SwW 3.2 0.0 0.0
26-03-2011 5 21.1 17.6 69.0 NE 7.9 0.0 0.0
26-03-2011 6 21.9 18.5 70.0 NE 7.9 0.0 0.0
26-03-2011 7 23.3 194 67.0 NE 7.2 0.0 0.0
26-03-2011 8 24.8 20.4 65.0 NE 7.2 0.0 0.0
26-03-2011 9 27.2 22.3 70.0 NE 7.2 0.0 0.0
26-03-2011 10 29.4 24.5 64.0 NE 7.9 0.0 0.0
26-03-2011 11 31.3 25.7 63.0 NE 7.9 0.0 0.0
26-03-2011 12 33.2 27.3 62.0 NE 10.8 0.0 0.0
26-03-2011 13 34.5 28.0 59.0 NE 14.4 0.0 0.0
26-03-2011 14 35.0 28.0 57.0 NNE 5.0 0.0 0.0
26-03-2011 15 35.2 28.1 57.0 W 8.6 0.0 0.0
26-03-2011 16 35.3 28.2 57.0 NE 7.9 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
26-03-2011 17 35.0 28.0 57.0 W 10.8 0.0 0.0
26-03-2011 18 33.7 27.2 59.0 ENE 7.2 0.0 0.0
26-03-2011 19 30.3 24.2 59.0 NE 2.2 0.0 0.0
26-03-2011 20 27.9 22.4 60.0 NE 2.2 0.0 0.0
26-03-2011 21 26.5 21.5 62.0 ESE 6.8 0.0 0.0
26-03-2011 22 25.2 20.6 65.0 N 7.9 0.0 0.0
26-03-2011 23 23.7 20.2 71.0 N 4.7 0.0 0.0
26-03-2011 24 22.3 194 78.0 SES 4.7 0.0 0.0
27-03-2011 1 22.1 18.9 74.0 S 1.4 3.0 0.0
27-03-2011 2 21.8 18.7 74.0 S 1.8 3.0 0.0
27-03-2011 3 21.5 18.6 73.0 SSwW 1.4 4.0 0.0
27-03-2011 4 21.1 18.2 73.0 SE 4.0 4.0 0.0
27-03-2011 5 21.6 18.0 69.0 WSW 2.2 3.0 0.0
27-03-2011 6 22.7 19.2 70.0 SE 1.4 2.0 0.0
27-03-2011 7 24.4 20.4 68.0 NW 1.4 2.0 0.0
27-03-2011 8 26.1 21.7 66.0 NW 3.2 0.0 0.0
27-03-2011 9 28.2 23.3 64.0 WNW 1.4 0.0 0.0
27-03-2011 10 29.7 24.7 65.0 NE 10.8 0.0 0.0
27-03-2011 11 30.8 25.2 63.0 NE 7.9 2.0 0.0
27-03-2011 12 33.1 27.0 62.0 NE 18.0 0.0 0.0
27-03-2011 13 34.3 27.3 56.0 NNE 8.6 0.0 0.0
27-03-2011 14 34.6 27.6 56.0 W 7.9 0.0 0.0
27-03-2011 15 35.0 27.5 55.0 ENE 1.4 2.0 0.0
27-03-2011 16 35.0 27.5 55.0 NE 7.9 2.0 0.0
27-03-2011 17 34.1 27.1 56.0 NE 7.9 3.0 0.0
27-03-2011 18 32.2 25.2 55.0 NE 2.2 0.0 0.0
27-03-2011 19 29.9 23.0 53.0 ESE 4.3 0.0 0.0
27-03-2011 20 27.3 21.3 56.0 N 4.0 0.0 0.0
27-03-2011 21 25.1 20.0 61.0 N 7.9 2.0 0.0
27-03-2011 22 24.0 20.0 68.0 SES 2.2 3.0 0.0
27-03-2011 23 23.0 20.0 75.0 S 4.0 4.0 0.0
27-03-2011 24 22.0 19.5 78.0 S 2.2 6.0 0.2
28-03-2011 1 21.6 19.1 78.0 S 2.9 7.0 0.0
28-03-2011 2 21.2 19.1 82.0 SSW 3.6 8.0 2.1
28-03-2011 3 21.0 19.0 82.0 SSW 1.4 8.0 2.6
28-03-2011 4 20.7 19.0 86.0 SE 25 8.0 0.3
28-03-2011 5 20.8 19.0 82.0 SE 4.0 8.0 0.5
28-03-2011 6 21.5 19.0 78.0 SE 6.1 4.0 0.0
28-03-2011 7 22.4 194 74.0 WSW 1.4 6.0 04
28-03-2011 8 24.5 21.0 71.0 WSW 1.4 2.0 0.0
28-03-2011 9 26.9 23.0 70.0 WSW 25 2.0 0.0
28-03-2011 10 29.1 24.0 64.0 NW 1.4 4.0 0.0
28-03-2011 11 30.3 25.0 65.0 NW 4.0 0.0 0.0
28-03-2011 12 31.2 26.0 66.0 NW 1.8 0.0 0.0
28-03-2011 13 32.9 27.5 65.0 NW 2.2 0.0 0.0
28-03-2011 14 34.4 29.0 65.0 WNW 1.4 0.0 0.0
28-03-2011 15 34.9 29.5 65.0 WNW 2.2 2.0 0.0
28-03-2011 16 35.2 29.6 65.0 NW 1.4 3.0 0.0
28-03-2011 17 34.6 29.5 68.0 WNW 1.4 1.0 0.0
28-03-2011 18 32.5 28.0 70.0 E 7.2 4.0 0.0
28-03-2011 19 30.0 26.1 72.0 E 7.2 5.0 0.0
28-03-2011 20 27.7 24.2 73.0 E 7.2 6.0 0.2
28-03-2011 21 26.1 23.1 76.0 SwW 4.7 4.0 0.0
28-03-2011 22 25.0 22.5 80.0 SwW 4.0 7.0 0.0
28-03-2011 23 23.7 21.6 83.0 NE 7.2 8.0 0.3
28-03-2011 24 22.4 21.0 87.0 NE 7.9 6.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
29-03-2011 1 22.0 20.0 87.0 NNE 7.6 8.0 0.5
29-03-2011 2 21.7 20.0 86.0 NE 7.2 8.0 0.6
29-03-2011 3 21.3 19.3 82.0 ENE 2.2 8.0 1.0
29-03-2011 4 21.0 18.6 78.0 NE 4.3 6.0 0.2
29-03-2011 5 22.1 19.0 74.0 NE 4.0 6.0 0.1
29-03-2011 6 24.3 20.7 71.0 ESE 6.1 4.0 0.0
29-03-2011 7 25.8 22.0 69.0 N 7.9 3.0 0.0
29-03-2011 8 27.7 23.2 66.0 SES 25 2.0 0.0
29-03-2011 9 29.2 24.1 64.0 S 4.3 0.0 0.0
29-03-2011 10 30.1 24.6 62.0 NE 7.9 0.0 0.0
29-03-2011 11 31.0 25.1 60.0 SwW 1.4 0.0 0.0
29-03-2011 12 31.9 25.5 58.0 NE 7.9 0.0 0.0
29-03-2011 13 33.3 26.4 56.0 NNE 3.2 0.0 0.0
29-03-2011 14 33.8 26.7 56.0 NE 11.5 0.0 0.0
29-03-2011 15 34.0 27.0 56.0 SwW 5.8 0.0 0.0
29-03-2011 16 34.1 27.1 56.0 NE 15.1 2.0 0.0
29-03-2011 17 34.0 27.0 56.0 N 1.8 3.0 0.0
29-03-2011 18 32.9 26.5 62.0 N 25 3.0 0.0
29-03-2011 19 31.0 25.0 60.0 SES 4.3 2.0 0.0
29-03-2011 20 28.9 23.5 61.0 S 4.0 0.0 0.0
29-03-2011 21 27.0 22.0 63.0 NE 7.2 0.0 0.0
29-03-2011 22 25.4 21.0 64.0 ENE 3.6 2.0 0.0
29-03-2011 23 23.7 19.8 68.0 NE 25 0.0 0.0
29-03-2011 24 22.6 19.2 70.0 ESE 4.7 0.0 0.0
30-03-2011 1 22.2 19.3 74.0 ESE 1.8 2.0 0.0
30-03-2011 2 21.8 18.8 74.0 N 2.9 3.0 0.0
30-03-2011 3 21.4 18.0 69.0 SES 3.2 2.0 0.0
30-03-2011 4 21.0 17.5 69.0 S 4.0 0.0 0.0
30-03-2011 5 21.4 18.0 69.0 SSwW 1.4 0.0 0.0
30-03-2011 6 23.2 19.1 67.0 SSwW 3.2 0.0 0.0
30-03-2011 7 254 21.0 65.0 SE 2.2 0.0 0.0
30-03-2011 8 27.0 22.5 66.0 WSW 4.0 0.0 0.0
30-03-2011 9 28.6 23.7 64.0 WSW 4.7 0.0 0.0
30-03-2011 10 29.9 25.0 65.0 NW 1.4 0.0 0.0
30-03-2011 11 30.6 25.1 62.0 NW 3.2 0.0 0.0
30-03-2011 12 314 25.5 60.0 NW 1.8 0.0 0.0
30-03-2011 13 32.2 25.7 58.0 WNW 1.4 0.0 0.0
30-03-2011 14 33.0 26.0 56.0 NW 1.4 0.0 0.0
30-03-2011 15 33.7 26.2 53.0 NW 1.4 0.0 0.0
30-03-2011 16 34.2 26.6 54.0 NW 1.4 0.0 0.0
30-03-2011 17 34.0 26.5 54.0 WNW 1.8 0.0 0.0
30-03-2011 18 33.0 26.0 56.0 E 7.9 0.0 0.0
30-03-2011 19 30.7 24.2 56.0 E 7.9 0.0 0.0
30-03-2011 20 28.2 22.6 60.0 E 6.8 2.0 0.0
30-03-2011 21 26.6 21.5 62.0 SwW 4.3 2.0 0.0
30-03-2011 22 25.0 20.5 65.0 SwW 4.0 3.0 0.0
30-03-2011 23 23.4 20.0 71.0 NE 2.2 3.0 0.0
30-03-2011 24 22.2 19.2 74.0 NE 10.8 4.0 0.0
31-03-2011 1 22.0 19.0 74.0 NNE 4.3 5.0 0.0
31-03-2011 2 21.7 19.2 78.0 NE 10.8 4.0 0.0
31-03-2011 3 21.1 18.6 78.0 W 7.2 6.0 0.1
31-03-2011 4 20.7 18.6 81.0 NE 7.2 8.0 0.5
31-03-2011 5 20.6 18.5 81.0 NE 7.9 8.0 3.6
31-03-2011 6 22.1 19.5 78.0 ENE 4.0 8.0 0.6
31-03-2011 7 23.9 21.0 75.0 NE 10.8 8.0 4.3
31-03-2011 8 26.4 23.0 73.0 ESE 8.3 7.0 3.7
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
31-03-2011 9 28.1 24.0 70.0 N 3.6 5.0 0.3
31-03-2011 10 29.7 24.6 64.0 N 3.2 4.0 0.1
31-03-2011 11 30.6 25.2 62.0 SES 3.6 3.0 0.0
31-03-2011 12 32.2 26.1 61.0 S 2.2 2.0 0.0
31-03-2011 13 33.9 27.5 59.0 E 10.8 1.0 0.0
31-03-2011 14 35.0 29.0 63.0 E 14.4 1.0 0.0
31-03-2011 15 35.2 30.1 69.0 E 18.0 0.0 0.0
31-03-2011 16 35.5 30.0 66.0 SwW 1.8 0.0 0.0
31-03-2011 17 35.5 30.0 66.0 SSW 3.2 2.0 0.0
31-03-2011 18 32.7 28.2 70.0 E 7.9 3.0 0.0
31-03-2011 19 31.2 27.1 73.0 WSW 25 4.0 0.0
31-03-2011 20 29.0 25.5 74.0 NW 3.6 5.0 0.0
31-03-2011 21 27.3 24.1 77.0 NW 3.6 6.0 0.0
31-03-2011 22 25.4 23.0 80.0 WNW 7.2 6.0 0.0
31-03-2011 23 24.0 22.0 83.0 W 7.2 8.0 0.5
31-03-2011 24 23.1 21.0 83.0 W 7.2 8.0 0.3
01-04-2011 1 22.7 21.0 87.0 SSwW 3.6 8.0 0.9
01-04-2011 2 22.2 20.0 82.0 WNW 1.1 8.0 0.1
01-04-2011 3 21.8 20.0 82.0 WNW 3.6 8.0 0.2
01-04-2011 4 21.4 19.0 78.0 NWN 1.8 7.0 0.0
01-04-2011 5 21.0 18.0 73.0 NWN 3.6 6.0 0.0
01-04-2011 6 22.7 19.2 70.0 N 8.6 3.0 0.0
01-04-2011 7 24.1 20.5 71.0 N 3.2 4.0 0.0
01-04-2011 8 26.4 22.0 66.0 N 3.6 2.0 0.0
01-04-2011 9 28.2 23.6 67.0 S 7.9 2.0 0.0
01-04-2011 10 29.5 24.5 64.0 N 7.9 2.0 0.0
01-04-2011 11 30.1 25.0 65.0 N 7.9 1.0 0.0
01-04-2011 12 30.6 25.6 65.0 N 13.7 1.0 0.0
01-04-2011 13 32.1 27.1 67.0 NE 14.4 0.0 0.0
01-04-2011 14 33.3 27.8 65.0 NE 7.9 2.0 0.0
01-04-2011 15 34.1 28.6 65.0 NE 7.9 2.0 0.0
01-04-2011 16 34.7 29.1 65.0 NE 7.9 3.0 0.0
01-04-2011 17 34.8 29.2 66.0 NE 7.9 4.0 0.0
01-04-2011 18 334 28.3 68.0 NE 7.9 4.0 0.0
01-04-2011 19 31.3 26.7 69.0 NE 7.9 5.0 0.0
01-04-2011 20 29.8 26.4 75.0 N 7.9 4.0 0.0
01-04-2011 21 27.6 25.0 81.0 E 3.6 6.0 0.2
01-04-2011 22 25.6 23.5 84.0 ENE 1.8 8.0 1.4
01-04-2011 23 24.0 22.0 83.0 E 3.6 7.0 0.2
01-04-2011 24 22.9 21.4 87.0 ESE 4.3 8.0 1.6
02-04-2011 1 22.5 21.0 87.0 SSW 2.2 8.0 04
02-04-2011 2 22.2 20.3 82.0 SES 2.2 8.0 0.1
02-04-2011 3 21.6 20.1 87.0 NNE 1.8 8.0 2.2
02-04-2011 4 21.0 19.0 82.0 NW 3.6 8.0 0.1
02-04-2011 5 21.8 19.3 78.0 W 3.6 8.0 0.0
02-04-2011 6 22.9 20.4 79.0 W 8.3 8.0 0.1
02-04-2011 7 24.6 21.5 75.0 WSW 7.9 8.0 0.2
02-04-2011 8 26.5 23.0 73.0 SwW 10.1 8.0 0.0
02-04-2011 9 28.9 25.0 71.0 WNW 1.4 4.0 0.0
02-04-2011 10 30.4 26.0 68.0 N 3.2 3.0 0.0
02-04-2011 11 32.1 27.2 67.0 E 7.9 2.0 0.0
02-04-2011 12 334 28.0 65.0 S 7.9 2.0 0.0
02-04-2011 13 35.5 29.0 60.0 NE 7.9 1.0 0.0
02-04-2011 14 35.7 29.2 60.0 NE 14.0 2.0 0.0
02-04-2011 15 36.1 29.6 60.0 NE 21.6 2.0 0.0
02-04-2011 16 36.2 29.6 60.0 NE 104 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
02-04-2011 17 36.0 29.5 60.0 N 14.4 0.0 0.0
02-04-2011 18 33.9 28.0 62.0 N 12.2 0.0 0.0
02-04-2011 19 31.2 25.6 63.0 NE 7.9 0.0 0.0
02-04-2011 20 29.3 24.4 64.0 S 1.4 0.0 0.0
02-04-2011 21 26.9 22.4 66.0 ENE 1.8 2.0 0.0
02-04-2011 22 25.0 21.0 68.0 E 7.9 3.0 0.0
02-04-2011 23 24.0 20.5 71.0 ESE 2.2 0.0 0.0
02-04-2011 24 23.0 20.1 75.0 SSwW 1.8 0.0 0.0
03-04-2011 1 22.6 19.7 74.0 SSwW 7.9 0.0 0.0
03-04-2011 2 22.3 194 78.0 SES 9.0 4.0 0.0
03-04-2011 3 22.0 19.0 74.0 NNE 8.3 4.0 0.0
03-04-2011 4 22.0 18.9 74.0 NW 1.8 3.0 0.0
03-04-2011 5 22.6 19.1 70.0 W 1.8 0.0 0.0
03-04-2011 6 23.6 20.2 71.0 W 7.9 0.0 0.0
03-04-2011 7 25.1 21.2 68.0 WSW 6.5 3.0 0.0
03-04-2011 8 26.8 22.4 66.0 SSw 7.9 0.0 0.0
03-04-2011 9 28.4 23.4 64.0 WNW 2.2 4.0 0.0
03-04-2011 10 29.9 25.0 65.0 E 3.6 0.0 0.0
03-04-2011 11 31.1 25.5 63.0 E 104 0.0 0.0
03-04-2011 12 33.3 27.4 62.0 NE 10.1 0.0 0.0
03-04-2011 13 34.5 27.5 56.0 NE 12.2 0.0 0.0
03-04-2011 14 35.4 27.5 52.0 NE 11.5 0.0 0.0
03-04-2011 15 36.1 28.2 53.0 NE 8.3 0.0 0.0
03-04-2011 16 36.3 28.3 53.0 NE 11.5 0.0 0.0
03-04-2011 17 36.0 27.9 53.0 N 7.2 0.0 0.0
03-04-2011 18 34.4 27.0 54.0 N 3.6 0.0 0.0
03-04-2011 19 31.8 25.3 58.0 N 3.6 0.0 0.0
03-04-2011 20 29.4 24.0 61.0 NWN 3.2 0.0 0.0
03-04-2011 21 27.3 22.7 66.0 NE 1.8 0.0 0.0
03-04-2011 22 25.8 22.0 69.0 NE 3.6 0.0 0.0
03-04-2011 23 24.4 21.0 71.0 NE 9.0 0.0 0.0
03-04-2011 24 23.2 20.3 75.0 S 7.9 0.0 0.0
04-04-2011 1 22.8 20.0 75.0 ENE 3.6 0.0 0.0
04-04-2011 2 22.5 19.5 74.0 E 8.3 0.0 0.0
04-04-2011 3 22.3 194 78.0 ESE 4.3 0.0 0.0
04-04-2011 4 22.1 19.3 74.0 SE 1.8 0.0 0.0
04-04-2011 5 22.0 18.5 70.0 SE 8.3 0.0 0.0
04-04-2011 6 234 20.0 71.0 SE 4.7 0.0 0.0
04-04-2011 7 25.2 21.3 68.0 SES 3.6 0.0 0.0
04-04-2011 8 27.3 22.7 66.0 NNE 8.6 2.0 0.0
04-04-2011 9 29.4 24.5 64.0 NNE 7.9 3.0 0.0
04-04-2011 10 30.5 25.5 65.0 NW 1.8 3.0 0.0
04-04-2011 11 31.8 26.4 64.0 W 8.6 0.0 0.0
04-04-2011 12 32.6 26.6 61.0 SwW 14.0 0.0 0.0
04-04-2011 13 33.8 27.0 56.0 NE 7.9 4.0 0.0
04-04-2011 14 34.6 26.6 51.0 NE 104 0.0 0.0
04-04-2011 15 35.2 27.3 52.0 NE 14.4 0.0 0.0
04-04-2011 16 35.5 27.5 52.0 W 14.4 0.0 0.0
04-04-2011 17 35.4 27.5 52.0 WSW 13.3 0.0 0.0
04-04-2011 18 35.0 27.4 55.0 WNW 14.4 3.0 0.0
04-04-2011 19 33.1 26.0 56.0 WNW 14.4 0.0 0.0
04-04-2011 20 30.4 24.0 56.0 E 7.9 0.0 0.0
04-04-2011 21 28.3 22.2 57.0 NWN 1.8 0.0 0.0
04-04-2011 22 26.1 21.1 62.0 N 3.6 0.0 0.0
04-04-2011 23 24.6 20.6 68.0 S 1.8 0.0 0.0
04-04-2011 24 23.7 20.6 75.0 S 6.5 0.0 0.0

15 of 40



Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
05-04-2011 1 23.5 20.6 75.0 S 3.6 0.0 0.0
05-04-2011 2 23.2 20.3 75.0 NW 1.8 0.0 0.0
05-04-2011 3 23.0 195 71.0 ESE 1.8 0.0 0.0
05-04-2011 4 22.4 19.0 70.0 SSwW 7.9 0.0 0.0
05-04-2011 5 22.8 18.5 67.0 SSwW 8.3 0.0 0.0
05-04-2011 6 23.9 194 64.0 SSwW 1.8 0.0 0.0
05-04-2011 7 25.5 20.5 61.0 SES 5.8 0.0 0.0
05-04-2011 8 27.6 22.1 59.0 NNE 3.6 0.0 0.0
05-04-2011 9 28.9 23.0 58.0 NW 2.2 0.0 0.0
05-04-2011 10 29.9 23.4 56.0 NW 7.9 0.0 0.0
05-04-2011 11 31.3 24.3 57.0 W 2.2 0.0 0.0
05-04-2011 12 33.1 25.6 53.0 W 2.2 0.0 0.0
05-04-2011 13 34.1 26.2 51.0 E 5.8 0.0 0.0
05-04-2011 14 35.0 26.5 49.0 N 7.9 0.0 0.0
05-04-2011 15 35.1 26.6 49.0 NE 11.9 0.0 0.0
05-04-2011 16 35.5 27.0 49.0 NE 22.3 0.0 0.0
05-04-2011 17 35.6 27.1 49.0 NE 13.0 0.0 0.0
05-04-2011 18 34.0 26.0 51.0 N 8.6 0.0 0.0
05-04-2011 19 32.0 24.5 52.0 N 3.6 0.0 0.0
05-04-2011 20 29.8 23.0 53.0 SE 8.3 0.0 0.0
05-04-2011 21 28.2 22.2 57.0 E 9.0 0.0 0.0
05-04-2011 22 26.6 21.5 62.0 S 7.9 0.0 0.0
05-04-2011 23 24.8 20.4 65.0 N 11.5 0.0 0.0
05-04-2011 24 23.9 20.4 71.0 E 3.6 0.0 0.0
06-04-2011 1 23.5 20.5 75.0 E 3.2 0.0 0.0
06-04-2011 2 23.1 19.6 71.0 ENE 4.3 0.0 0.0
06-04-2011 3 22.9 194 71.0 E 2.2 0.0 0.0
06-04-2011 4 22.4 18.4 66.0 E 1.1 0.0 0.0
06-04-2011 5 22.5 18.5 66.0 ESE 2.2 0.0 0.0
06-04-2011 6 24.1 19.5 64.0 SwW 3.6 0.0 0.0
06-04-2011 7 25.9 21.0 62.0 SES 2.2 0.0 0.0
06-04-2011 8 28.1 22.6 60.0 NNE 1.8 0.0 0.0
06-04-2011 9 29.4 234 58.0 NW 7.2 2.0 0.0
06-04-2011 10 30.2 23.6 56.0 W 7.2 3.0 0.0
06-04-2011 11 31.6 24.1 52.0 W 3.6 0.0 0.0
06-04-2011 12 32.5 24.5 49.0 W 4.3 0.0 0.0
06-04-2011 13 34.9 26.5 49.0 NW 4.7 0.0 0.0
06-04-2011 14 36.2 27.6 50.0 WSW 9.4 0.0 0.0
06-04-2011 15 36.6 28.1 50.0 NE 15.5 0.0 0.0
06-04-2011 16 36.7 28.2 50.0 NE 14.4 0.0 0.0
06-04-2011 17 36.4 28.0 50.0 SwW 7.9 0.0 0.0
06-04-2011 18 35.7 27.7 53.0 SwW 4.3 0.0 0.0
06-04-2011 19 33.8 27.0 56.0 WNW 8.3 2.0 0.0
06-04-2011 20 31.2 25.1 60.0 E 8.3 0.0 0.0
06-04-2011 21 28.8 23.5 64.0 E 9.0 0.0 0.0
06-04-2011 22 26.4 22.0 66.0 E 7.9 2.0 0.0
06-04-2011 23 25.1 21.5 72.0 WNW 3.6 3.0 0.0
06-04-2011 24 24.1 21.1 75.0 E 2.2 0.0 0.0
07-04-2011 1 23.6 20.6 75.0 E 1.8 0.0 0.0
07-04-2011 2 23.2 20.2 75.0 NWN 10.8 0.0 0.0
07-04-2011 3 22.9 194 71.0 S 8.6 3.0 0.0
07-04-2011 4 22.5 19.0 70.0 N 7.2 0.0 0.0
07-04-2011 5 22.0 18.0 66.0 ENE 1.4 0.0 0.0
07-04-2011 6 234 19.0 63.0 E 1.1 0.0 0.0
07-04-2011 7 24.9 20.0 61.0 ESE 6.8 0.0 0.0
07-04-2011 8 26.1 20.5 59.0 SwW 7.9 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
07-04-2011 9 28.4 22.4 57.0 SwW 11.5 0.0 0.0
07-04-2011 10 29.9 23.4 56.0 NE 7.9 0.0 0.0
07-04-2011 11 31.5 24.5 55.0 NE 11.5 0.0 0.0
07-04-2011 12 33.6 26.1 53.0 NE 11.5 0.0 0.0
07-04-2011 13 36.6 28.1 50.0 NE 7.9 0.0 0.0
07-04-2011 14 37.1 28.6 51.0 NE 14.4 0.0 0.0
07-04-2011 15 37.4 29.0 51.0 NE 8.6 0.0 0.0
07-04-2011 16 37.5 29.0 51.0 ENE 1.4 0.0 0.0
07-04-2011 17 37.2 29.0 54.0 N 14.4 0.0 0.0
07-04-2011 18 34.6 27.1 54.0 ESE 4.3 0.0 0.0
07-04-2011 19 314 25.0 57.0 SES 4.7 0.0 0.0
07-04-2011 20 30.0 24.5 62.0 NNE 7.2 0.0 0.0
07-04-2011 21 28.2 23.1 64.0 NW 7.2 0.0 0.0
07-04-2011 22 26.9 22.5 66.0 NW 3.6 0.0 0.0
07-04-2011 23 25.1 21.2 68.0 W 1.4 0.0 0.0
07-04-2011 24 23.6 20.2 71.0 W 3.6 0.0 0.0
08-04-2011 1 23.1 20.0 75.0 WSW 3.6 0.0 0.0
08-04-2011 2 22.8 20.0 75.0 SwW 1.8 2.0 0.0
08-04-2011 3 22.4 19.0 70.0 SwW 7.2 3.0 0.0
08-04-2011 4 22.0 18.5 70.0 WNW 1.8 0.0 0.0
08-04-2011 5 21.6 18.1 69.0 NE 1.8 0.0 0.0
08-04-2011 6 23.2 19.2 67.0 NE 1.8 0.0 0.0
08-04-2011 7 25.0 21.0 68.0 E 11.5 0.0 0.0
08-04-2011 8 27.3 22.7 66.0 E 6.5 0.0 0.0
08-04-2011 9 29.1 24.1 64.0 NWN 11.5 2.0 0.0
08-04-2011 10 30.9 25.4 63.0 NE 7.9 0.0 0.0
08-04-2011 11 32.3 26.7 64.0 NE 8.3 3.0 0.0
08-04-2011 12 33.5 27.5 62.0 NE 7.9 0.0 0.0
08-04-2011 13 34.8 28.3 60.0 S 11.5 0.0 0.0
08-04-2011 14 35.4 28.4 57.0 NE 15.1 0.0 0.0
08-04-2011 15 35.7 28.7 57.0 NE 14.0 0.0 0.0
08-04-2011 16 36.1 29.0 57.0 NE 13.3 0.0 0.0
08-04-2011 17 36.0 29.0 57.0 SwW 14.8 0.0 0.0
08-04-2011 18 33.6 27.6 62.0 NE 9.4 0.0 0.0
08-04-2011 19 314 26.0 63.0 ENE 8.3 0.0 0.0
08-04-2011 20 30.2 25.1 65.0 E 3.2 2.0 0.0
08-04-2011 21 28.1 23.6 67.0 ESE 2.2 3.0 0.0
08-04-2011 22 26.3 22.2 69.0 SwW 4.0 4.0 0.0
08-04-2011 23 24.6 21.5 75.0 SES 1.8 4.0 0.0
08-04-2011 24 24.0 21.0 75.0 NNE 25 4.0 0.0
09-04-2011 1 23.7 21.0 79.0 NW 1.8 3.0 0.0
09-04-2011 2 23.4 21.0 79.0 NW 1.4 3.0 0.0
09-04-2011 3 23.1 20.0 75.0 W 7.2 4.0 0.0
09-04-2011 4 22.7 19.6 75.0 W 1.8 5.0 0.0
09-04-2011 5 23.0 19.6 71.0 WSW 1.8 5.0 0.0
09-04-2011 6 24.3 20.2 68.0 SwW 1.8 4.0 0.0
09-04-2011 7 25.9 21.5 66.0 SwW 1.8 3.0 0.1
09-04-2011 8 27.6 22.1 59.0 WNW 1.8 2.0 0.0
09-04-2011 9 28.7 22.6 57.0 N 3.6 0.0 0.0
09-04-2011 10 29.8 23.4 56.0 E 7.9 0.0 0.0
09-04-2011 11 31.1 24.2 54.0 E 9.7 0.0 0.0
09-04-2011 12 33.2 25.6 55.0 NE 9.4 0.0 0.0
09-04-2011 13 34.5 26.6 51.0 NE 11.9 0.0 0.0
09-04-2011 14 35.6 27.1 49.0 NE 13.3 0.0 0.0
09-04-2011 15 36.3 27.8 49.0 NE 16.9 0.0 0.0
09-04-2011 16 36.5 28.0 49.0 NE 15.8 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
09-04-2011 17 36.2 28.1 53.0 N 14.4 0.0 0.0
09-04-2011 18 34.3 26.8 54.0 NWN 12.2 0.0 0.0
09-04-2011 19 32.1 25.5 58.0 NE 9.7 0.0 0.0
09-04-2011 20 30.1 24.6 62.0 NE 7.9 0.0 0.0
09-04-2011 21 28.4 23.2 64.0 S 7.9 0.0 0.0
09-04-2011 22 26.6 22.1 66.0 NE 11.5 0.0 0.0
09-04-2011 23 25.2 21.6 72.0 ENE 2.2 0.0 0.0
09-04-2011 24 24.5 21.6 75.0 E 1.8 0.0 0.0
10-04-2011 1 24.1 21.1 75.0 ESE 1.4 0.0 0.0
10-04-2011 2 23.7 20.7 75.0 SwW 0.7 0.0 0.0
10-04-2011 3 23.3 19.8 71.0 NNE 7.9 0.0 0.0
10-04-2011 4 22.9 194 71.0 W 7.9 0.0 0.0
10-04-2011 5 22.8 18.8 67.0 W 7.9 0.0 0.0
10-04-2011 6 23.8 19.8 68.0 NW 1.8 0.0 0.0
10-04-2011 7 25.1 20.6 65.0 WSW 1.8 0.0 0.0
10-04-2011 8 26.7 21.6 62.0 SwW 4.3 0.0 0.0
10-04-2011 9 28.2 22.5 60.0 WNW 3.6 0.0 0.0
10-04-2011 10 29.5 23.4 58.0 E 3.6 0.0 0.0
10-04-2011 11 31.2 24.5 57.0 E 10.8 0.0 0.0
10-04-2011 12 32.8 26.3 59.0 N 7.9 0.0 0.0
10-04-2011 13 33.5 26.6 56.0 NE 8.6 0.0 0.0
10-04-2011 14 34.4 27.0 54.0 NWN 10.8 0.0 0.0
10-04-2011 15 35.1 27.6 55.0 NWN 11.2 0.0 0.0
10-04-2011 16 35.5 28.0 55.0 NE 11.9 0.0 0.0
10-04-2011 17 35.6 28.0 55.0 NE 9.4 0.0 0.0
10-04-2011 18 35.1 28.0 57.0 NE 7.2 0.0 0.0
10-04-2011 19 33.0 26.6 59.0 NE 7.9 0.0 0.0
10-04-2011 20 31.7 25.7 60.0 NE 7.9 0.0 0.0
10-04-2011 21 29.3 23.8 61.0 S 7.9 0.0 0.0
10-04-2011 22 27.6 22.6 63.0 S 7.2 0.0 0.0
10-04-2011 23 26.1 22.0 69.0 NW 7.2 0.0 0.0
10-04-2011 24 24.9 21.5 72.0 NW 7.2 0.0 0.0
11-04-2011 1 24.5 21.5 75.0 NW 7.2 0.0 0.0
11-04-2011 2 24.1 21.1 75.0 W 7.2 0.0 0.0
11-04-2011 3 23.5 20.0 71.0 ENE 4.0 0.0 0.0
11-04-2011 4 23.0 20.0 75.0 ENE 7.2 2.0 0.0
11-04-2011 5 23.2 19.7 71.0 E 0.7 3.0 0.0
11-04-2011 6 24.8 20.3 65.0 ESE 1.8 2.0 0.0
11-04-2011 7 26.3 20.8 59.0 SwW 7.2 2.0 0.0
11-04-2011 8 27.9 22.0 57.0 SwW 7.2 0.0 0.0
11-04-2011 9 29.5 22.9 55.0 SES 25 0.0 0.0
11-04-2011 10 30.9 24.0 54.0 SES 2.2 0.0 0.0
11-04-2011 11 32.5 25.5 55.0 NNE 5.0 0.0 0.0
11-04-2011 12 34.0 26.6 54.0 NNE 7.2 0.0 0.0
11-04-2011 13 35.0 27.4 55.0 NE 11.5 0.0 0.0
11-04-2011 14 36.2 28.0 53.0 NE 8.3 0.0 0.0
11-04-2011 15 36.9 28.8 54.0 NE 7.9 0.0 0.0
11-04-2011 16 37.2 29.1 54.0 NE 7.9 0.0 0.0
11-04-2011 17 37.0 29.0 54.0 W 7.9 0.0 0.0
11-04-2011 18 35.7 28.2 55.0 WSW 2.2 0.0 0.0
11-04-2011 19 34.1 27.0 56.0 SwW 7.9 0.0 0.0
11-04-2011 20 32.0 25.5 58.0 WNW 2.2 0.0 0.0
11-04-2011 21 29.4 23.0 55.0 WNW 1.8 0.0 0.0
11-04-2011 22 27.3 21.8 59.0 E 1.8 0.0 0.0
11-04-2011 23 26.4 21.5 62.0 NE 3.6 0.0 0.0
11-04-2011 24 25.1 21.5 72.0 E 7.2 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
12-04-2011 1 24.6 21.1 71.0 E 7.2 0.0 0.0
12-04-2011 2 24.2 21.2 75.0 NWN 3.6 0.0 0.0
12-04-2011 3 23.9 20.4 71.0 NWN 3.6 0.0 0.0
12-04-2011 4 23.4 20.0 71.0 NWN 2.2 0.0 0.0
12-04-2011 5 23.9 20.0 68.0 S 7.9 0.0 0.0
12-04-2011 6 25.1 20.6 65.0 S 9.4 0.0 0.0
12-04-2011 7 26.8 22.3 66.0 N 7.9 0.0 0.0
12-04-2011 8 28.6 23.6 64.0 N 7.9 0.0 0.0
12-04-2011 9 30.0 24.5 62.0 S 8.6 0.0 0.0
12-04-2011 10 31.1 25.5 63.0 E 11.5 0.0 0.0
12-04-2011 11 32.3 26.4 61.0 N 3.6 0.0 0.0
12-04-2011 12 33.5 27.0 59.0 NE 7.9 0.0 0.0
12-04-2011 13 35.0 28.0 57.0 NE 7.9 0.0 0.0
12-04-2011 14 35.7 28.2 55.0 NE 7.9 0.0 0.0
12-04-2011 15 36.1 28.6 55.0 NE 7.9 0.0 0.0
12-04-2011 16 36.6 28.6 53.0 NE 1.1 0.0 0.0
12-04-2011 17 36.5 28.5 53.0 ENE 7.9 1.0 0.0
12-04-2011 18 35.2 27.7 55.0 N 8.3 2.0 0.0
12-04-2011 19 33.3 26.7 59.0 ESE 3.6 2.0 0.0
12-04-2011 20 31.2 25.6 63.0 SwW 2.2 3.0 0.0
12-04-2011 21 29.6 24.5 64.0 SE 1.1 3.0 0.0
12-04-2011 22 28.2 23.2 64.0 SE 0.7 3.0 0.0
12-04-2011 23 26.6 22.1 66.0 SES 1.8 2.0 0.0
12-04-2011 24 25.4 22.0 72.0 NNE 2.2 4.0 0.0
13-04-2011 1 25.0 22.0 76.0 NNE 25 4.0 0.0
13-04-2011 2 24.3 21.3 75.0 NW 1.8 5.0 0.0
13-04-2011 3 24.0 21.0 75.0 W 1.1 6.0 0.0
13-04-2011 4 23.6 21.0 79.0 W 3.6 6.0 0.2
13-04-2011 5 24.5 21.5 75.0 SE 1.8 7.0 0.0
13-04-2011 6 26.0 22.5 73.0 WNW 1.8 6.0 0.0
13-04-2011 7 27.6 23.5 70.0 WNW 8.6 4.0 0.0
13-04-2011 8 28.7 24.6 70.0 S 3.2 3.0 0.0
13-04-2011 9 29.6 25.1 68.0 N 3.6 4.0 0.0
13-04-2011 10 30.7 25.6 65.0 S 7.9 1.0 0.0
13-04-2011 11 32.1 26.6 64.0 N 7.9 4.0 0.0
13-04-2011 12 33.8 27.7 62.0 N 7.9 3.0 0.0
13-04-2011 13 35.1 28.6 60.0 NWN 13.7 2.0 0.0
13-04-2011 14 36.3 29.7 61.0 NWN 14.4 5.0 0.0
13-04-2011 15 36.8 30.3 62.0 NE 7.9 6.0 04
13-04-2011 16 374 31.0 62.0 NE 7.9 6.0 0.5
13-04-2011 17 37.5 31.0 62.0 NE 7.9 4.0 0.0
13-04-2011 18 36.3 30.2 63.0 N 7.9 3.0 0.0
13-04-2011 19 33.1 28.2 68.0 N 5.0 2.0 0.0
13-04-2011 20 30.2 25.6 68.0 E 7.9 4.0 0.0
13-04-2011 21 28.0 24.0 70.0 E 7.9 6.0 0.0
13-04-2011 22 26.5 23.0 73.0 E 1.8 7.0 0.3
13-04-2011 23 24.9 22.0 76.0 E 1.8 8.0 1.1
13-04-2011 24 24.6 22.0 79.0 E 1.8 8.0 0.7
14-04-2011 1 24.2 21.6 79.0 E 4.3 8.0 0.2
14-04-2011 2 24.0 21.4 79.0 ENE 2.2 8.0 2.2
14-04-2011 3 23.7 20.6 75.0 E 2.2 8.0 3.1
14-04-2011 4 234 20.3 75.0 ESE 1.8 8.0 1.1
14-04-2011 5 23.3 20.1 75.0 SE 2.2 7.0 0.3
14-04-2011 6 24.7 21.2 71.0 SES 1.8 4.0 0.0
14-04-2011 7 26.1 22.6 73.0 NNE 8.3 6.0 0.9
14-04-2011 8 27.8 24.3 74.0 NW 7.9 5.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
14-04-2011 9 29.6 25.5 71.0 W 10.1 7.0 2.2
14-04-2011 10 30.8 26.7 73.0 w 1.4 6.0 04
14-04-2011 11 31.9 28.0 76.0 WSW 3.2 4.0 0.0
14-04-2011 12 33.3 28.8 71.0 SwW 7.9 2.0 0.0
14-04-2011 13 34.9 30.5 72.0 WNW 7.9 3.0 0.0
14-04-2011 14 36.0 31.0 69.0 E 7.9 4.0 0.0
14-04-2011 15 36.9 32.4 73.0 E 14.0 1.0 0.0
14-04-2011 16 374 32.5 70.0 N 21.6 0.0 0.0
14-04-2011 17 37.3 32.2 70.0 NE 104 0.0 0.0
14-04-2011 18 35.6 31.1 72.0 NE 14.4 3.0 0.0
14-04-2011 19 33.5 30.0 77.0 NE 12.2 4.0 0.0
14-04-2011 20 30.1 27.2 78.0 NE 7.9 5.0 0.0
14-04-2011 21 28.4 26.0 81.0 NE 1.4 6.0 0.3
14-04-2011 22 27.6 25.5 84.0 N 1.8 8.0 0.6
14-04-2011 23 27.1 25.0 84.0 N 7.9 8.0 3.6
14-04-2011 24 26.0 24.5 88.0 S 2.2 8.0 2.3
15-04-2011 1 25.7 23.6 84.0 ENE 1.8 8.0 0.6
15-04-2011 2 25.3 23.2 84.0 N 7.9 8.0 1.7
15-04-2011 3 24.8 22.3 80.0 ESE 9.0 6.0 04
15-04-2011 4 24.5 22.0 79.0 SwW 8.3 7.0 0.2
15-04-2011 5 24.4 22.0 79.0 SwW 1.8 8.0 0.6
15-04-2011 6 26.2 23.2 76.0 SES 1.8 6.0 0.0
15-04-2011 7 27.4 24.4 77.0 NNE 7.9 4.0 0.0
15-04-2011 8 29.1 25.6 74.0 NW 25 5.0 0.0
15-04-2011 9 30.7 26.6 72.0 W 7.9 8.0 1.2
15-04-2011 10 31.6 27.7 73.0 W 2.2 5.0 0.0
15-04-2011 11 32.9 28.5 71.0 WSW 1.8 3.0 0.0
15-04-2011 12 34.3 30.2 74.0 SwW 104 2.0 0.0
15-04-2011 13 35.4 31.0 72.0 WNW 10.1 0.0 0.0
15-04-2011 14 36.3 32.2 75.0 NE 12.2 4.0 0.1
15-04-2011 15 37.2 33.1 75.0 NE 11.5 4.0 0.0
15-04-2011 16 37.7 33.2 73.0 S 8.3 1.0 0.0
15-04-2011 17 37.6 33.2 73.0 NE 11.5 0.0 0.0
15-04-2011 18 35.5 31.5 75.0 N 2.2 4.0 0.1
15-04-2011 19 32.5 29.0 76.0 E 1.8 6.0 0.3
15-04-2011 20 29.7 27.2 81.0 E 2.2 7.0 0.5
15-04-2011 21 27.8 25.0 77.0 NE 3.2 6.0 0.6
15-04-2011 22 27.3 25.2 84.0 NE 1.8 8.0 2.2
15-04-2011 23 26.1 24.5 88.0 E 2.2 8.0 0.7
15-04-2011 24 25.7 23.6 84.0 NWN 9.0 8.0 0.9
16-04-2011 1 25.3 22.3 76.0 NE 7.9 8.0 0.1
16-04-2011 2 24.8 22.0 76.0 NE 1.8 8.0 04
16-04-2011 3 24.4 22.0 79.0 NE 8.3 8.0 0.0
16-04-2011 4 24.1 22.0 83.0 S 4.3 8.0 2.2
16-04-2011 5 23.9 21.9 83.0 ENE 1.8 8.0 04
16-04-2011 6 25.1 22.6 80.0 E 8.3 8.0 3.1
16-04-2011 7 26.5 23.5 76.0 ESE 4.7 7.0 0.2
16-04-2011 8 28.4 25.0 74.0 SE 1.8 8.0 0.1
16-04-2011 9 30.3 26.6 75.0 SwW 8.6 6.0 0.0
16-04-2011 10 31.5 28.0 76.0 N 7.9 4.0 0.0
16-04-2011 11 32.8 29.0 74.0 SES 1.8 3.0 0.0
16-04-2011 12 34.0 30.0 74.0 NNE 8.6 2.0 0.0
16-04-2011 13 36.1 31.6 72.0 NNE 14.0 6.0 0.1
16-04-2011 14 36.6 32.5 75.0 N 7.9 7.0 0.3
16-04-2011 15 37.5 33.5 75.0 W 104 8.0 4.3
16-04-2011 16 38.2 34.0 75.0 W 14.4 8.0 2.1
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
16-04-2011 17 38.0 34.0 75.0 WSW 14.4 6.0 04
16-04-2011 18 35.8 32.2 78.0 SwW 13.3 6.0 1.1
16-04-2011 19 33.1 29.6 77.0 WNW 14.4 7.0 0.2
16-04-2011 20 30.8 28.0 79.0 WNW 14.4 8.0 0.1
16-04-2011 21 28.0 25.5 81.0 E 7.9 8.0 0.0
16-04-2011 22 26.9 24.0 77.0 NWN 1.8 8.0 2.3
16-04-2011 23 26.0 23.4 80.0 E 1.8 8.0 0.9
16-04-2011 24 25.0 23.0 84.0 NE 1.8 8.0 2.2
17-04-2011 1 24.8 22.4 80.0 S 6.5 8.0 0.3
17-04-2011 2 24.5 21.5 75.0 S 1.8 6.0 04
17-04-2011 3 24.2 21.1 75.0 NE 1.8 5.0 0.1
17-04-2011 4 23.8 21.0 75.0 NE 1.8 7.0 0.1
17-04-2011 5 23.7 21.0 79.0 S 7.9 8.0 3.9
17-04-2011 6 25.0 22.0 76.0 NW 8.3 8.0 2.1
17-04-2011 7 26.6 23.2 73.0 ESE 1.8 4.0 0.0
17-04-2011 8 28.0 24.0 70.0 SwW 1.8 2.0 0.0
17-04-2011 9 29.2 25.5 74.0 SwW 2.2 2.0 0.0
17-04-2011 10 30.4 26.6 72.0 N 2.2 6.0 0.3
17-04-2011 11 32.0 28.0 73.0 SES 7.9 6.0 04
17-04-2011 12 33.0 28.8 74.0 NNE 2.2 7.0 0.5
17-04-2011 13 34.2 29.9 74.0 N 2.2 8.0 0.2
17-04-2011 14 35.0 31.1 75.0 N 1.8 8.0 1.2
17-04-2011 15 35.6 32.0 78.0 W 7.9 8.0 1.1
17-04-2011 16 36.1 33.0 81.0 W 11.9 8.0 0.2
17-04-2011 17 36.3 33.2 81.0 E 22.3 8.0 0.1
17-04-2011 18 35.1 32.0 81.0 E 13.0 8.0 0.2
17-04-2011 19 33.2 30.6 83.0 NE 8.6 8.0 1.3
17-04-2011 20 30.6 28.5 85.0 E 3.6 8.0 1.7
17-04-2011 21 28.7 26.5 85.0 N 1.8 8.0 0.2
17-04-2011 22 27.1 25.4 88.0 NE 9.0 8.0 1.2
17-04-2011 23 26.0 25.0 92.0 NE 7.9 8.0 11.2
17-04-2011 24 25.6 24.0 88.0 SwW 11.5 8.0 4.3
18-04-2011 1 25.3 23.2 84.0 NE 1.8 8.0 0.2
18-04-2011 2 25.0 23.0 84.0 NE 3.2 8.0 1.2
18-04-2011 3 24.9 22.5 80.0 NE 4.3 8.0 0.2
18-04-2011 4 24.8 22.4 80.0 E 2.2 8.0 04
18-04-2011 5 24.7 22.3 80.0 E 1.1 8.0 0.1
18-04-2011 6 26.1 23.2 76.0 ENE 2.2 6.0 0.7
18-04-2011 7 27.7 24.6 77.0 E 25 4.0 0.0
18-04-2011 8 29.0 26.0 78.0 E 2.2 8.0 7.8
18-04-2011 9 30.6 28.1 82.0 ESE 1.8 8.0 9.3
18-04-2011 10 31.4 28.6 79.0 N 3.6 8.0 2.2
18-04-2011 11 32.6 29.2 76.0 SES 2.2 8.0 0.3
18-04-2011 12 34.0 30.0 74.0 NNE 1.8 7.0 0.1
18-04-2011 13 35.8 32.0 75.0 N 2.2 6.0 0.2
18-04-2011 14 37.1 33.0 75.0 W 4.7 2.0 0.0
18-04-2011 15 37.8 34.3 78.0 W 9.4 3.0 0.0
18-04-2011 16 38.5 34.5 75.0 W 15.5 4.0 0.0
18-04-2011 17 38.6 34.5 75.0 N 14.4 6.0 0.0
18-04-2011 18 36.5 33.0 78.0 WSW 7.9 7.0 0.2
18-04-2011 19 33.8 31.0 80.0 SwW 1.8 8.0 0.6
18-04-2011 20 31.6 28.1 76.0 SwW 8.3 8.0 5.4
18-04-2011 21 29.4 27.0 81.0 WNW 8.3 8.0 7.7
18-04-2011 22 27.8 25.0 77.0 E 9.0 6.0 0.6
18-04-2011 23 26.7 24.2 80.0 E 7.9 7.0 0.0
18-04-2011 24 25.9 23.4 80.0 E 1.8 8.0 0.1
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
19-04-2011 1 25.6 23.5 84.0 WNW 2.2 8.0 0.0
19-04-2011 2 25.2 23.2 84.0 E 1.8 8.0 12.1
19-04-2011 3 24.8 23.0 84.0 E 7.9 8.0 1.1
19-04-2011 4 24.3 22.7 87.0 NWN 8.6 8.0 2.2
19-04-2011 5 24.2 22.6 87.0 NE 2.2 8.0 04
19-04-2011 6 25.5 23.0 80.0 NE 1.4 8.0 6.3
19-04-2011 7 27.3 24.4 77.0 S 1.1 8.0 10.2
19-04-2011 8 28.7 25.3 74.0 NE 6.8 5.0 0.2
19-04-2011 9 30.4 26.5 72.0 NE 7.9 6.0 0.5
19-04-2011 10 31.5 27.6 73.0 E 11.5 4.0 0.0
19-04-2011 11 32.7 28.2 70.0 NE 7.9 2.0 0.0
19-04-2011 12 34.1 29.6 71.0 ENE 11.5 2.0 0.0
19-04-2011 13 34.8 30.0 69.0 E 11.5 3.0 0.0
19-04-2011 14 36.6 32.2 72.0 ESE 7.9 3.0 0.0
19-04-2011 15 36.7 33.3 78.0 N 14.4 5.0 0.0
19-04-2011 16 37.2 33.6 78.0 N 8.6 6.0 0.1
19-04-2011 17 37.1 33.5 78.0 NE 1.4 7.0 24
19-04-2011 18 35.9 33.0 81.0 NE 14.4 8.0 17.6
19-04-2011 19 34.1 31.6 83.0 N 4.3 8.0 0.9
19-04-2011 20 315 29.0 82.0 ENE 4.7 8.0 10.3
19-04-2011 21 29.4 26.5 78.0 E 1.8 8.0 0.6
19-04-2011 22 27.9 25.0 77.0 ESE 7.2 7.0 0.2
19-04-2011 23 26.4 24.0 80.0 SES 1.8 6.0 0.1
19-04-2011 24 25.7 23.6 84.0 NNE 14 8.0 13.6
20-04-2011 1 25.5 23.5 84.0 NW 3.6 8.0 0.3
20-04-2011 2 25.2 22.3 76.0 NW 2.2 8.0 0.1
20-04-2011 3 24.8 22.3 80.0 W 1.8 8.0 2.7
20-04-2011 4 24.5 22.0 79.0 W 7.2 8.0 2.2
20-04-2011 5 24.3 22.0 83.0 WSW 1.8 8.0 0.2
20-04-2011 6 25.7 23.2 80.0 SE 1.8 8.0 0.1
20-04-2011 7 27.6 24.5 77.0 SE 1.8 8.0 0.1
20-04-2011 8 28.8 25.7 78.0 WNW 11.5 6.0 0.0
20-04-2011 9 30.1 27.2 78.0 N 6.5 4.0 0.0
20-04-2011 10 31.2 27.6 76.0 E 11.5 3.0 0.0
20-04-2011 11 32.1 28.5 76.0 NE 7.9 2.0 0.0
20-04-2011 12 33.8 30.4 77.0 NE 8.3 2.0 0.0
20-04-2011 13 36.1 32.0 75.0 NWN 7.9 3.0 0.0
20-04-2011 14 374 33.5 75.0 NE 11.5 4.0 0.0
20-04-2011 15 38.6 34.5 75.0 NE 15.1 6.0 04
20-04-2011 16 39.2 35.1 76.0 NE 14.0 7.0 0.5
20-04-2011 17 39.4 35.3 76.0 S 13.3 8.0 3.3
20-04-2011 18 39.0 35.0 76.0 NE 14.8 8.0 2.9
20-04-2011 19 37.2 33.6 78.0 N 9.4 7.0 04
20-04-2011 20 33.6 30.0 78.0 NE 8.3 8.0 0.0
20-04-2011 21 31.0 28.0 79.0 E 3.2 8.0 0.1
20-04-2011 22 28.6 26.0 81.0 E 2.2 8.0 0.1
20-04-2011 23 27.1 25.0 84.0 ENE 2.2 8.0 1.2
20-04-2011 24 25.6 23.0 80.0 E 1.8 8.0 0.0
21-04-2011 1 25.1 22.1 76.0 ESE 25 8.0 0.1
21-04-2011 2 24.8 21.8 76.0 SE 1.8 6.0 0.0
21-04-2011 3 24.5 21.0 71.0 SES 1.4 4.0 0.0
21-04-2011 4 24.2 20.7 71.0 NNE 4.3 8.0 0.1
21-04-2011 5 24.1 20.1 68.0 NW 1.8 3.0 0.0
21-04-2011 6 25.9 21.4 66.0 NW 1.8 2.0 0.0
21-04-2011 7 27.7 23.2 66.0 W 1.8 6.0 0.0
21-04-2011 8 28.8 24.4 68.0 W 1.8 6.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
21-04-2011 9 29.8 25.3 68.0 WSW 1.8 2.0 0.0
21-04-2011 10 31.2 27.1 73.0 SwW 2.2 0.0 0.0
21-04-2011 11 32.4 28.5 73.0 SwW 1.8 7.0 0.0
21-04-2011 12 34.1 29.6 71.0 WNW 9.7 7.0 0.0
21-04-2011 13 35.5 31.0 72.0 NE 9.4 4.0 0.0
21-04-2011 14 36.8 32.3 73.0 NE 11.9 3.0 0.0
21-04-2011 15 38.3 34.2 75.0 NE 13.3 6.0 0.0
21-04-2011 16 38.8 34.4 74.0 N 16.9 7.0 0.0
21-04-2011 17 39.1 35.0 76.0 E 15.8 8.0 0.1
21-04-2011 18 374 33.0 73.0 N 14.4 8.0 0.1
21-04-2011 19 34.1 30.2 74.0 N 12.2 8.0 0.0
21-04-2011 20 31.7 27.8 73.0 NE 9.7 4.0 0.0
21-04-2011 21 29.3 25.7 74.0 N 7.9 8.0 0.0
21-04-2011 22 27.4 24.4 77.0 NWN 7.9 8.0 0.0
21-04-2011 23 26.6 23.5 76.0 NW 11.5 8.0 0.0
21-04-2011 24 25.8 23.0 76.0 W 1.8 8.0 0.0
22-04-2011 1 25.5 22.5 76.0 S 1.8 8.0 0.0
22-04-2011 2 25.0 22.0 76.0 N 1.4 3.0 0.0
22-04-2011 3 24.0 21.0 75.0 ENE 0.7 4.0 0.0
22-04-2011 4 23.5 20.0 71.0 E 7.9 2.0 0.0
22-04-2011 5 23.0 20.0 75.0 ESE 7.9 2.0 0.0
22-04-2011 6 24.5 21.0 71.0 SwW 7.9 4.0 0.0
22-04-2011 7 26.3 22.7 73.0 SwW 1.8 5.0 0.0
22-04-2011 8 27.8 24.0 70.0 SwW 1.8 5.0 0.0
22-04-2011 9 29.5 25.0 68.0 SwW 2.2 4.0 0.0
22-04-2011 10 31.1 26.2 66.0 SES 1.8 0.0 0.0
22-04-2011 11 32.8 27.5 68.0 NNE 2.2 0.0 0.0
22-04-2011 12 34.6 29.1 65.0 NNE 8.3 2.0 0.0
22-04-2011 13 36.1 30.0 63.0 NW 7.9 2.0 0.0
22-04-2011 14 36.4 30.5 63.0 NE 8.6 0.0 0.0
22-04-2011 15 37.3 31.7 67.0 NE 7.9 0.0 0.0
22-04-2011 16 37.9 32.5 67.0 W 7.9 0.0 0.0
22-04-2011 17 38.2 32.6 67.0 WSW 11.9 0.0 0.0
22-04-2011 18 36.6 31.5 69.0 SwW 9.4 0.0 0.0
22-04-2011 19 34.2 29.5 71.0 WNW 3.6 2.0 0.0
22-04-2011 20 31.8 27.6 73.0 WNW 7.9 3.0 0.0
22-04-2011 21 30.5 27.0 75.0 W 7.9 3.0 0.0
22-04-2011 22 28.0 25.0 77.0 W 7.9 3.0 0.0
22-04-2011 23 27.0 24.0 77.0 WSW 3.6 2.0 0.0
22-04-2011 24 25.5 23.0 80.0 SE 2.2 4.0 0.0
23-04-2011 1 25.0 22.0 76.0 SwW 7.2 5.0 0.0
23-04-2011 2 24.5 21.5 75.0 WNW 2.2 6.0 0.0
23-04-2011 3 24.0 21.0 75.0 E 1.8 3.0 0.0
23-04-2011 4 23.9 21.0 75.0 E 4.0 2.0 0.0
23-04-2011 5 24.0 21.1 75.0 E 1.8 0.0 0.0
23-04-2011 6 25.5 22.0 72.0 E 0.7 0.0 0.0
23-04-2011 7 27.0 23.0 70.0 NWN 1.8 0.0 0.0
23-04-2011 8 28.3 23.7 67.0 NE 7.2 0.0 0.0
23-04-2011 9 30.0 25.1 65.0 NE 3.6 0.0 0.0
23-04-2011 10 31.6 26.6 66.0 NE 25 0.0 0.0
23-04-2011 11 334 28.0 65.0 S 2.2 0.0 0.0
23-04-2011 12 35.1 29.6 66.0 NE 5.0 0.0 0.0
23-04-2011 13 36.8 31.0 64.0 NE 3.6 0.0 0.0
23-04-2011 14 37.7 32.2 67.0 NE 11.5 0.0 0.0
23-04-2011 15 38.3 32.1 64.0 NE 8.3 0.0 0.0
23-04-2011 16 38.4 32.2 64.0 NE 7.9 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
23-04-2011 17 38.1 32.5 67.0 ENE 7.9 0.0 0.0
23-04-2011 18 35.9 31.0 69.0 E 7.9 0.0 0.0
23-04-2011 19 33.5 28.6 68.0 ESE 2.2 0.0 0.0
23-04-2011 20 31.0 26.6 69.0 SwW 7.9 0.0 0.0
23-04-2011 21 29.0 25.1 71.0 SES 2.2 0.0 0.0
23-04-2011 22 27.8 24.4 74.0 NNE 1.8 0.0 0.0
23-04-2011 23 26.6 23.5 76.0 NW 1.8 0.0 0.0
23-04-2011 24 26.0 23.0 76.0 NW 1.8 0.0 0.0
24-04-2011 1 25.7 22.7 76.0 W 2.2 0.0 0.0
24-04-2011 2 25.4 22.4 76.0 W 1.8 0.0 0.0
24-04-2011 3 25.0 22.0 76.0 WSW 2.2 0.0 0.0
24-04-2011 4 24.5 21.0 71.0 SwW 4.0 0.0 0.0
24-04-2011 5 24.5 21.0 71.0 SwW 2.2 0.0 0.0
24-04-2011 6 25.7 21.5 68.0 WNW 7.9 0.0 0.0
24-04-2011 7 27.1 22.6 66.0 E 9.4 0.0 0.0
24-04-2011 8 28.0 23.0 64.0 E 7.9 0.0 0.0
24-04-2011 9 29.5 24.4 64.0 E 7.9 0.0 0.0
24-04-2011 10 31.5 26.0 63.0 E 8.6 0.0 0.0
24-04-2011 11 33.1 27.2 62.0 E 11.5 0.0 0.0
24-04-2011 12 34.7 28.8 63.0 NE 2.2 0.0 0.0
24-04-2011 13 36.1 29.9 63.0 S 7.9 0.0 0.0
24-04-2011 14 36.8 30.3 62.0 NE 7.9 0.0 0.0
24-04-2011 15 37.6 31.0 62.0 NE 7.9 0.0 0.0
24-04-2011 16 38.1 32.0 64.0 NWN 7.9 0.0 0.0
24-04-2011 17 38.0 32.5 67.0 NE 1.1 0.0 0.0
24-04-2011 18 36.2 31.0 69.0 NE 7.9 0.0 0.0
24-04-2011 19 33.3 28.9 71.0 S 8.3 0.0 0.0
24-04-2011 20 31.2 27.3 73.0 NE 1.8 0.0 0.0
24-04-2011 21 29.0 25.5 74.0 ENE 2.2 0.0 0.0
24-04-2011 22 27.5 24.0 73.0 E 1.1 0.0 0.0
24-04-2011 23 26.5 23.5 76.0 ESE 0.7 0.0 0.0
24-04-2011 24 25.8 22.8 76.0 SE 1.8 0.0 0.0
25-04-2011 1 25.3 22.3 76.0 SSW 2.2 0.0 0.0
25-04-2011 2 24.6 21.6 75.0 SSW 25 0.0 0.0
25-04-2011 3 24.1 20.6 71.0 SSW 1.8 0.0 0.0
25-04-2011 4 23.6 20.1 71.0 SES 1.8 0.0 0.0
25-04-2011 5 23.9 20.4 71.0 NNE 2.2 0.0 0.0
25-04-2011 6 25.6 21.5 68.0 NW 7.9 0.0 0.0
25-04-2011 7 27.0 22.0 63.0 W 7.9 0.0 0.0
25-04-2011 8 28.5 23.0 60.0 W 1.8 0.0 0.0
25-04-2011 9 29.6 24.0 61.0 WSW 7.9 0.0 0.0
25-04-2011 10 31.0 25.0 60.0 SwW 9.0 0.0 0.0
25-04-2011 11 33.1 26.6 59.0 WNW 8.3 0.0 0.0
25-04-2011 12 34.9 28.5 60.0 NE 11.9 0.0 0.0
25-04-2011 13 36.3 29.9 60.0 NE 12.6 0.0 0.0
25-04-2011 14 38.1 32.0 64.0 N 7.9 0.0 0.0
25-04-2011 15 38.8 32.4 63.0 N 10.1 0.0 0.0
25-04-2011 16 39.4 33.0 63.0 NE 7.9 0.0 0.0
25-04-2011 17 39.1 33.0 65.0 NE 7.9 0.0 0.0
25-04-2011 18 38.0 32.5 67.0 NE 8.6 0.0 0.0
25-04-2011 19 35.1 30.0 70.0 NE 7.9 0.0 0.0
25-04-2011 20 32.2 27.7 70.0 NE 8.6 0.0 0.0
25-04-2011 21 28.9 25.0 71.0 N 1.8 0.0 0.0
25-04-2011 22 27.0 23.5 73.0 S 2.9 0.0 0.0
25-04-2011 23 25.5 22.5 76.0 ENE 2.2 0.0 0.0
25-04-2011 24 24.6 22.2 79.0 E 25 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
26-04-2011 1 24.3 21.8 79.0 NNE 2.2 0.0 0.0
26-04-2011 2 24.0 21.5 79.0 S 1.8 0.0 0.0
26-04-2011 3 23.6 21.1 79.0 ENE 2.2 0.0 0.0
26-04-2011 4 23.4 21.0 79.0 SSwW 2.9 0.0 0.0
26-04-2011 5 23.1 20.2 75.0 ESE 4.0 0.0 0.0
26-04-2011 6 23.7 20.6 75.0 WSW 4.7 0.0 0.0
26-04-2011 7 25.1 21.5 72.0 SES 25 0.0 0.0
26-04-2011 8 27.3 22.7 66.0 E 5.0 0.0 0.0
26-04-2011 9 28.8 23.4 61.0 N 6.8 0.0 0.0
26-04-2011 10 30.5 24.0 56.0 SSW 7.9 0.0 0.0
26-04-2011 11 31.8 24.7 55.0 SSW 9.0 0.0 0.0
26-04-2011 12 34.5 26.5 51.0 NWN 13.3 0.0 0.0
26-04-2011 13 36.0 27.5 50.0 N 8.3 0.0 0.0
26-04-2011 14 37.5 28.5 49.0 NE 15.5 0.0 0.0
26-04-2011 15 38.8 29.3 49.0 N 9.7 0.0 0.0
26-04-2011 16 39.4 29.9 49.0 NE 13.3 0.0 0.0
26-04-2011 17 39.0 29.5 49.0 NE 7.9 0.0 0.0
26-04-2011 18 38.2 29.7 52.0 ESE 4.7 0.0 0.0
26-04-2011 19 37.0 29.5 56.0 WSW 2.9 0.0 0.0
26-04-2011 20 33.5 27.0 59.0 SES 1.8 0.0 0.0
26-04-2011 21 30.5 25.0 62.0 E 2.2 0.0 0.0
26-04-2011 22 29.0 24.0 64.0 N 1.8 0.0 0.0
26-04-2011 23 27.5 23.5 70.0 SSW 1.4 0.0 0.0
26-04-2011 24 26.9 23.0 70.0 NWN 1.4 0.0 0.0
27-04-2011 1 26.6 23.0 73.0 NNE 1.4 0.0 0.0
27-04-2011 2 26.1 22.5 73.0 S 1.1 0.0 0.0
27-04-2011 3 25.5 22.0 72.0 ENE 2.9 0.0 0.0
27-04-2011 4 25.0 21.5 72.0 ENE 2.9 0.0 0.0
27-04-2011 5 25.1 21.1 68.0 SSwW 4.0 0.0 0.0
27-04-2011 6 26.5 22.0 66.0 W 0.7 0.0 0.0
27-04-2011 7 27.2 22.2 63.0 NW 7.2 0.0 0.0
27-04-2011 8 28.5 22.5 57.0 NW 7.2 0.0 0.0
27-04-2011 9 30.0 23.5 56.0 NW 7.2 0.0 0.0
27-04-2011 10 32.4 24.9 52.0 NW 8.6 0.0 0.0
27-04-2011 11 34.5 26.5 51.0 N 9.0 0.0 0.0
27-04-2011 12 36.0 27.5 50.0 NW 11.5 0.0 0.0
27-04-2011 13 37.5 29.0 51.0 NW 9.0 0.0 0.0
27-04-2011 14 38.5 29.5 50.0 NW 8.6 0.0 0.0
27-04-2011 15 39.0 29.5 48.0 W 13.3 0.0 0.0
27-04-2011 16 39.5 30.0 48.0 W 13.3 0.0 0.0
27-04-2011 17 39.5 30.0 48.0 W 8.3 0.0 0.0
27-04-2011 18 37.9 29.4 52.0 W 7.9 0.0 0.0
27-04-2011 19 35.5 28.0 55.0 W 6.5 0.0 0.0
27-04-2011 20 32.0 25.5 58.0 W 7.2 0.0 0.0
27-04-2011 21 29.5 24.0 61.0 W 0.7 0.0 0.0
27-04-2011 22 28.0 23.5 67.0 W 1.1 0.0 0.0
27-04-2011 23 27.0 23.5 73.0 NW 2.2 0.0 0.0
27-04-2011 24 26.1 22.5 73.0 NW 1.8 0.0 0.0
28-04-2011 1 25.9 22.4 73.0 NW 1.8 0.0 0.0
28-04-2011 2 25.5 22.0 72.0 NW 2.2 0.0 0.0
28-04-2011 3 25.0 21.1 68.0 W 0.7 0.0 0.0
28-04-2011 4 24.9 21.0 68.0 W 1.4 0.0 0.0
28-04-2011 5 25.1 21.1 68.0 W 3.2 0.0 0.0
28-04-2011 6 26.2 21.7 66.0 W 4.3 0.0 0.0
28-04-2011 7 27.5 22.0 59.0 W 4.7 0.0 0.0
28-04-2011 8 28.5 22.5 57.0 NW 6.1 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
28-04-2011 9 29.9 23.4 56.0 SwW 7.9 0.0 0.0
28-04-2011 10 31.6 24.1 52.0 SwW 8.6 0.0 0.0
28-04-2011 11 34.0 26.0 51.0 NW 13.3 0.0 0.0
28-04-2011 12 36.4 27.9 50.0 NW 7.9 0.0 0.0
28-04-2011 13 38.0 29.0 50.0 NW 22.3 0.0 0.0
28-04-2011 14 39.0 29.5 48.0 NW 13.3 0.0 0.0
28-04-2011 15 39.5 30.0 48.0 N 15.1 0.0 0.0
28-04-2011 16 39.6 30.1 48.0 SwW 13.3 0.0 0.0
28-04-2011 17 39.1 29.6 48.0 SwW 8.6 0.0 0.0
28-04-2011 18 37.0 28.5 51.0 NNE 7.2 0.0 0.0
28-04-2011 19 34.0 26.5 54.0 S 5.0 0.0 0.0
28-04-2011 20 315 25.0 58.0 ENE 1.1 0.0 0.0
28-04-2011 21 30.0 24.5 62.0 SSW 0.7 0.0 0.0
28-04-2011 22 28.5 24.0 67.0 ESE 1.1 0.0 0.0
28-04-2011 23 27.6 23.5 70.0 WSW 1.1 0.0 0.0
28-04-2011 24 26.5 23.0 73.0 SES 1.4 0.0 0.0
29-04-2011 1 26.0 22.5 73.0 E 2.2 0.0 0.0
29-04-2011 2 25.5 21.5 68.0 N 2.9 0.0 0.0
29-04-2011 3 25.0 21.0 68.0 SSwW 4.7 0.0 0.0
29-04-2011 4 24.5 20.1 64.0 NWN 6.1 0.0 0.0
29-04-2011 5 24.6 20.2 64.0 SE 7.9 0.0 0.0
29-04-2011 6 25.1 20.2 61.0 W 4.0 0.0 0.0
29-04-2011 7 26.5 21.0 59.0 W 1.8 0.0 0.0
29-04-2011 8 28.0 22.0 57.0 W 25 0.0 0.0
29-04-2011 9 29.5 23.0 55.0 SwW 4.0 0.0 0.0
29-04-2011 10 31.6 24.1 52.0 SwW 4.3 0.0 0.0
29-04-2011 11 33.4 25.4 51.0 N 7.9 0.0 0.0
29-04-2011 12 35.5 27.0 50.0 NW 10.8 0.0 0.0
29-04-2011 13 38.4 29.5 50.0 NW 10.8 0.0 0.0
29-04-2011 14 39.0 29.5 48.0 NW 11.9 0.0 0.0
29-04-2011 15 39.3 29.8 48.0 NW 8.3 0.0 0.0
29-04-2011 16 39.6 30.1 49.0 NW 9.7 0.0 0.0
29-04-2011 17 39.2 30.1 50.0 NW 7.9 0.0 0.0
29-04-2011 18 38.0 29.5 52.0 NW 7.2 0.0 0.0
29-04-2011 19 36.5 29.0 55.0 SwW 4.3 0.0 0.0
29-04-2011 20 35.2 28.7 60.0 W 3.6 0.0 0.0
29-04-2011 21 33.5 28.0 65.0 NW 2.9 0.0 0.0
29-04-2011 22 30.0 25.5 68.0 NE 3.6 0.0 0.0
29-04-2011 23 28.4 24.5 70.0 NE 2.2 0.0 0.0
30-04-2011 24 27.0 23.5 73.0 NE 2.9 0.0 0.0
30-04-2011 1 26.5 23.0 73.0 W 0.7 0.0 0.0
30-04-2011 2 26.0 22.5 73.0 W 1.4 0.0 0.0
30-04-2011 3 25.5 21.5 68.0 NNE 1.8 0.0 0.0
30-04-2011 4 25.0 21.0 68.0 S 2.9 0.0 0.0
30-04-2011 5 25.2 20.6 65.0 ENE 4.3 0.0 0.0
30-04-2011 6 26.5 21.5 62.0 SSW 7.2 0.0 0.0
30-04-2011 7 28.0 22.5 60.0 ESE 7.2 0.0 0.0
30-04-2011 8 29.8 23.8 59.0 WSW 7.2 0.0 0.0
30-04-2011 9 31.1 24.6 57.0 E 7.9 0.0 0.0
30-04-2011 10 33.5 26.0 53.0 SES 10.8 0.0 0.0
30-04-2011 11 35.0 27.0 52.0 N 13.3 0.0 0.0
30-04-2011 12 37.5 29.0 51.0 SSW 15.1 0.0 0.0
30-04-2011 13 38.5 29.5 50.0 SE 20.5 0.0 0.0
30-04-2011 14 38.8 29.6 50.0 N 23.0 0.0 0.0
30-04-2011 15 39.0 29.5 48.0 NWN 15.8 0.0 0.0
30-04-2011 16 39.2 29.7 48.0 N 13.3 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
30-04-2011 17 39.3 29.8 48.0 N 9.0 0.0 0.0
30-04-2011 18 374 28.9 51.0 N 11.9 0.0 0.0
30-04-2011 19 34.0 26.5 54.0 N 7.9 0.0 0.0
30-04-2011 20 31.0 24.5 57.0 W 7.2 0.0 0.0
30-04-2011 21 28.5 23.0 60.0 SSwW 4.0 0.0 0.0
30-04-2011 22 27.5 23.0 66.0 ESE 1.4 0.0 0.0
30-04-2011 23 26.5 22.5 69.0 WSW 1.4 0.0 0.0
30-04-2011 24 26.0 22.0 69.0 SES 1.1 0.0 0.0
01-05-2011 1 25.5 22.0 72.0 SwW 1.4 0.0 0.0
01-05-2011 2 25.1 21.6 72.0 W 1.1 0.0 0.0
01-05-2011 3 25.0 21.5 72.0 W 1.8 0.0 0.0
01-05-2011 4 24.6 21.1 71.0 NW 1.8 0.0 0.0
01-05-2011 5 24.7 20.7 68.0 W 2.2 0.0 0.0
01-05-2011 6 26.1 21.6 66.0 E 1.4 0.0 0.0
01-05-2011 7 27.5 22.5 63.0 E 1.4 0.0 0.0
01-05-2011 8 29.0 23.0 58.0 N 1.8 0.0 0.0
01-05-2011 9 30.4 23.9 56.0 N 4.0 0.0 0.0
01-05-2011 10 32.0 24.5 52.0 NNE 4.7 0.0 0.0
01-05-2011 11 334 25.4 50.0 SSW 7.9 0.0 0.0
01-05-2011 12 35.1 26.6 49.0 ENE 9.0 0.0 0.0
01-05-2011 13 36.8 27.9 49.0 N 13.3 0.0 0.0
01-05-2011 14 37.6 28.5 49.0 NE 8.3 0.0 0.0
01-05-2011 15 38.4 29.0 47.0 NE 15.1 0.0 0.0
01-05-2011 16 38.9 29.5 48.0 NE 15.5 0.0 0.0
01-05-2011 17 39.0 29.5 48.0 NE 13.3 0.0 0.0
01-05-2011 18 38.6 30.1 52.0 N 7.9 0.0 0.0
01-05-2011 19 35.1 27.2 52.0 SE 7.9 0.0 0.0
01-05-2011 20 32.0 25.0 55.0 E 5.0 0.0 0.0
01-05-2011 21 29.9 24.0 59.0 S 1.4 0.0 0.0
01-05-2011 22 28.2 23.3 64.0 NWN 1.8 0.0 0.0
01-05-2011 23 27.0 23.1 70.0 S 1.4 0.0 0.0
01-05-2011 24 26.5 23.0 73.0 SE 1.1 0.0 0.0
02-05-2011 1 26.0 22.6 73.0 SwW 1.4 0.0 0.0
02-05-2011 2 25.9 22.4 73.0 N 1.4 0.0 0.0
02-05-2011 3 25.5 22.0 72.0 N 1.1 0.0 0.0
02-05-2011 4 24.6 21.1 71.0 N 1.1 0.0 0.0
02-05-2011 5 24.9 20.9 68.0 N 1.8 0.0 0.0
02-05-2011 6 26.4 21.9 66.0 SwW 1.4 0.0 0.0
02-05-2011 7 27.9 22.4 60.0 NW 2.2 0.0 0.0
02-05-2011 8 29.6 23.6 58.0 SwW 1.4 0.0 0.0
02-05-2011 9 30.5 24.0 56.0 NW 1.8 0.0 0.0
02-05-2011 10 32.0 24.5 52.0 N 2.9 0.0 0.0
02-05-2011 11 34.4 26.4 51.0 W 4.0 0.0 0.0
02-05-2011 12 36.5 28.0 50.0 NE 5.8 0.0 0.0
02-05-2011 13 37.8 28.7 50.0 E 13.3 0.0 0.0
02-05-2011 14 38.4 29.3 50.0 E 14.0 0.0 0.0
02-05-2011 15 38.8 29.3 48.0 E 15.5 0.0 0.0
02-05-2011 16 39.2 29.6 48.0 NE 7.9 0.0 0.0
02-05-2011 17 39.4 29.9 48.0 NE 8.3 0.0 0.0
02-05-2011 18 39.0 30.0 49.0 NNE 5.8 0.0 0.0
02-05-2011 19 37.7 29.2 51.0 SSW 4.3 0.0 0.0
02-05-2011 20 34.6 27.0 54.0 ENE 1.4 0.0 0.0
02-05-2011 21 32.2 25.6 58.0 WNW 1.8 0.0 0.0
02-05-2011 22 29.3 23.6 61.0 ESE 1.4 0.0 0.0
02-05-2011 23 27.4 23.0 66.0 NW 2.2 0.0 0.0
02-05-2011 24 27.0 22.9 70.0 SES 1.1 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
03-05-2011 1 26.5 22.8 73.0 S 1.1 0.0 0.0
03-05-2011 2 26.3 22.7 73.0 SE 1.1 0.0 0.0
03-05-2011 3 25.9 22.4 73.0 S 25 0.0 0.0
03-05-2011 4 25.6 21.7 68.0 S 2.9 0.0 0.0
03-05-2011 5 27.1 22.5 66.0 NWN 4.7 0.0 0.0
03-05-2011 6 28.6 23.7 64.0 N 5.4 0.0 0.0
03-05-2011 7 29.5 24.0 61.0 W 6.5 0.0 0.0
03-05-2011 8 30.6 24.6 59.0 N 5.0 0.0 0.0
03-05-2011 9 31.9 25.4 58.0 N 8.6 0.0 0.0
03-05-2011 10 34.5 27.0 54.0 N 9.7 0.0 0.0
03-05-2011 11 36.0 28.0 53.0 NW 13.3 0.0 0.0
03-05-2011 12 37.5 29.0 51.0 NE 15.1 0.0 0.0
03-05-2011 13 38.4 29.5 50.0 NE 12.2 0.0 0.0
03-05-2011 14 39.3 29.7 48.0 NE 9.4 0.0 0.0
03-05-2011 15 39.8 30.4 49.0 NE 11.9 0.0 0.0
03-05-2011 16 39.5 30.0 48.0 NE 16.6 0.0 0.0
03-05-2011 17 39.2 29.6 48.0 NE 13.3 0.0 0.0
03-05-2011 18 38.3 29.4 50.0 NE 8.6 0.0 0.0
03-05-2011 19 36.6 28.7 53.0 N 7.9 0.0 0.0
03-05-2011 20 34.4 27.5 56.0 NW 3.2 0.0 0.0
03-05-2011 21 32.1 26.2 61.0 E 2.2 0.0 0.0
03-05-2011 22 29.7 24.3 61.0 E 1.8 0.0 0.0
03-05-2011 23 28.1 23.5 67.0 N 2.2 0.0 0.0
04-05-2011 24 26.9 22.4 66.0 NNE 1.4 0.0 0.0
04-05-2011 1 26.6 22.4 69.0 SSW 1.4 0.0 0.0
04-05-2011 2 26.2 22.3 69.0 WNW 1.4 0.0 0.0
04-05-2011 3 25.7 22.2 72.0 ENE 1.4 0.0 0.0
04-05-2011 4 25.4 21.9 72.0 ESE 25 0.0 0.0
04-05-2011 5 25.5 21.5 68.0 NW 4.0 0.0 0.0
04-05-2011 6 27.6 23.1 66.0 SES 1.4 0.0 0.0
04-05-2011 7 28.9 23.4 61.0 S 1.1 0.0 0.0
04-05-2011 8 30.4 24.4 59.0 SE 1.8 0.0 0.0
04-05-2011 9 32.5 26.0 58.0 SE 1.8 0.0 0.0
04-05-2011 10 34.1 26.9 56.0 E 2.2 0.0 0.0
04-05-2011 11 35.3 27.7 54.0 E 3.2 0.0 0.0
04-05-2011 12 36.8 28.7 53.0 NWN 6.1 0.0 0.0
04-05-2011 13 37.9 29.4 52.0 NE 7.9 0.0 0.0
04-05-2011 14 38.5 29.5 50.0 NE 9.0 0.0 0.0
04-05-2011 15 39.0 29.5 48.0 NE 13.3 0.0 0.0
04-05-2011 16 39.4 29.9 48.0 NE 15.5 0.0 0.0
04-05-2011 17 39.6 30.1 48.0 NE 15.8 0.0 0.0
04-05-2011 18 38.9 30.4 52.0 E 13.3 0.0 0.0
04-05-2011 19 36.8 29.3 56.0 NW 8.6 0.0 0.0
04-05-2011 20 34.1 27.6 59.0 N 5.4 0.0 0.0
04-05-2011 21 31.3 25.8 63.0 N 1.1 0.0 0.0
04-05-2011 22 28.9 24.4 68.0 N 1.1 0.0 0.0
04-05-2011 23 27.8 24.3 74.0 NE 1.4 0.0 0.0
04-05-2011 24 27.0 24.0 77.0 NE 1.1 0.0 0.0
05-05-2011 1 26.6 23.6 76.0 W 1.1 0.0 0.0
05-05-2011 2 26.1 23.1 76.0 W 25 0.0 0.0
05-05-2011 3 25.8 22.3 73.0 E 1.1 0.0 0.0
05-05-2011 4 25.5 22.0 72.0 N 1.1 0.0 0.0
05-05-2011 5 25.0 21.0 68.0 N 2.2 0.0 0.0
05-05-2011 6 25.9 21.4 66.0 NNE 3.2 0.0 0.0
05-05-2011 7 28.4 22.9 60.0 SSW 4.7 0.0 0.0
05-05-2011 8 30.0 24.0 59.0 ENE 7.2 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
05-05-2011 9 32.9 26.4 59.0 WNW 4.7 0.0 0.0
05-05-2011 10 34.6 27.1 54.0 ESE 2.2 0.0 0.0
05-05-2011 11 36.1 28.1 53.0 NW 8.6 0.0 0.0
05-05-2011 12 37.5 29.0 51.0 SES 13.0 0.0 0.0
05-05-2011 13 38.2 29.3 50.0 E 16.9 0.0 0.0
05-05-2011 14 38.6 29.5 50.0 SE 13.3 0.0 0.0
05-05-2011 15 39.1 29.6 48.0 SE 15.8 0.0 0.0
05-05-2011 16 39.5 30.0 48.0 E 16.2 0.0 0.0
05-05-2011 17 39.6 30.1 48.0 E 13.0 0.0 0.0
05-05-2011 18 38.8 30.3 53.0 NWN 8.6 0.0 0.0
05-05-2011 19 37.3 29.8 56.0 NW 7.9 0.0 0.0
05-05-2011 20 34.1 27.6 59.0 NE 1.1 0.0 0.0
05-05-2011 21 31.0 25.5 63.0 W 1.8 0.0 0.0
05-05-2011 22 29.0 24.5 68.0 W 25 0.0 0.0
05-05-2011 23 27.5 24.0 73.0 N 1.8 0.0 0.0
05-05-2011 24 26.1 23.1 76.0 N 1.4 0.0 0.0
06-05-2011 1 25.9 22.9 76.0 N 0.7 0.0 0.0
06-05-2011 2 25.5 22.5 76.0 SwW 1.4 0.0 0.0
06-05-2011 3 25.0 21.5 72.0 NW 1.8 0.0 0.0
06-05-2011 4 24.4 20.9 71.0 NW 1.1 0.0 0.0
06-05-2011 5 24.5 20.5 68.0 W 2.2 0.0 0.0
06-05-2011 6 26.5 22.0 66.0 NW 2.9 0.0 0.0
06-05-2011 7 28.0 22.5 60.0 S 3.2 0.0 0.0
06-05-2011 8 29.4 23.4 58.0 E 4.3 0.0 0.0
06-05-2011 9 31.6 25.1 57.0 E 1.1 0.0 0.0
06-05-2011 10 33.5 26.0 53.0 N 5.8 0.0 0.0
06-05-2011 11 35.3 27.3 52.0 NW 7.9 0.0 0.0
06-05-2011 12 36.6 28.1 50.0 E 13.3 0.0 0.0
06-05-2011 13 37.4 28.4 49.0 NE 15.8 0.0 0.0
06-05-2011 14 38.3 28.8 47.0 NE 20.5 0.0 0.0
06-05-2011 15 38.7 29.2 47.0 NNE 15.5 0.0 0.0
06-05-2011 16 39.1 29.6 48.0 SSW 13.7 0.0 0.0
06-05-2011 17 39.2 29.6 48.0 ENE 9.4 0.0 0.0
06-05-2011 18 38.0 29.5 52.0 WNW 7.9 0.0 0.0
06-05-2011 19 36.0 28.5 55.0 NW 6.5 0.0 0.0
06-05-2011 20 33.5 27.0 59.0 ESE 1.4 0.0 0.0
06-05-2011 21 30.1 24.6 62.0 NW 1.1 0.0 0.0
06-05-2011 22 28.6 24.1 67.0 SES 1.1 0.0 0.0
06-05-2011 23 27.1 23.6 73.0 S 1.4 0.0 0.0
06-05-2011 24 26.5 23.5 76.0 SE 1.4 0.0 0.0
07-05-2011 1 26.0 23.0 76.0 S 1.8 0.0 0.0
07-05-2011 2 25.5 22.5 76.0 S 2.2 0.0 0.0
07-05-2011 3 25.2 21.7 72.0 NWN 2.9 0.0 0.0
07-05-2011 4 25.0 21.5 72.0 W 7.9 0.0 0.0
07-05-2011 5 25.1 21.1 68.0 SwW 1.4 0.0 0.0
07-05-2011 6 26.4 21.9 66.0 SwW 1.1 0.0 0.0
07-05-2011 7 27.9 22.4 60.0 SwW 2.2 0.0 0.0
07-05-2011 8 29.6 23.6 58.0 SwW 2.9 0.0 0.0
07-05-2011 9 31.2 24.7 57.0 SwW 4.3 0.0 0.0
07-05-2011 10 33.0 25.5 53.0 NW 6.1 0.0 0.0
07-05-2011 11 34.2 26.2 51.0 NE 9.0 0.0 0.0
07-05-2011 12 35.5 27.0 49.0 NE 13.3 0.0 0.0
07-05-2011 13 37.0 28.1 49.0 NE 15.8 0.0 0.0
07-05-2011 14 37.8 28.4 47.0 NE 13.3 0.0 0.0
07-05-2011 15 38.4 29.0 47.0 NE 12.6 0.0 0.0
07-05-2011 16 38.6 29.1 47.0 NE 6.8 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
07-05-2011 17 38.3 29.1 50.0 NE 8.3 0.0 0.0
07-05-2011 18 37.3 28.8 51.0 N 5.0 0.0 0.0
07-05-2011 19 35.4 27.9 55.0 E 6.1 0.0 0.0
07-05-2011 20 34.0 27.5 59.0 E 1.4 0.0 0.0
07-05-2011 21 31.6 26.1 63.0 E 1.1 0.0 0.0
07-05-2011 22 29.2 24.7 68.0 N 1.4 0.0 0.0
07-05-2011 23 27.5 24.0 73.0 N 1.4 0.0 0.0
07-05-2011 24 26.9 23.9 77.0 NNE 1.4 0.0 0.0
08-05-2011 1 26.6 23.6 76.0 SSW 1.4 0.0 0.0
08-05-2011 2 26.2 23.2 76.0 ENE 1.4 0.0 0.0
08-05-2011 3 25.9 22.4 73.0 WNW 1.4 0.0 0.0
08-05-2011 4 25.6 22.1 72.0 ESE 1.1 0.0 0.0
08-05-2011 5 25.6 21.6 68.0 SE 0.7 0.0 0.0
08-05-2011 6 27.1 22.6 66.0 S 1.4 0.0 0.0
08-05-2011 7 28.4 22.9 60.0 S 2.2 0.0 0.0
08-05-2011 8 29.5 23.5 58.0 NW 3.2 0.0 0.0
08-05-2011 9 31.2 24.7 57.0 SES 7.9 0.0 0.0
08-05-2011 10 32.9 25.4 53.0 NWN 11.9 0.0 0.0
08-05-2011 11 35.0 27.0 52.0 N 12.6 0.0 0.0
08-05-2011 12 36.9 28.4 51.0 NE 8.6 0.0 0.0
08-05-2011 13 38.0 29.1 50.0 NE 13.3 0.0 0.0
08-05-2011 14 38.5 29.1 47.0 NE 15.8 0.0 0.0
08-05-2011 15 38.7 29.2 47.0 NE 14.0 0.0 0.0
08-05-2011 16 38.9 29.4 48.0 E 15.8 0.0 0.0
08-05-2011 17 39.1 29.6 48.0 NE 13.3 0.0 0.0
08-05-2011 18 38.4 29.9 52.0 N 8.3 0.0 0.0
08-05-2011 19 37.0 29.5 56.0 E 7.9 0.0 0.0
08-05-2011 20 34.3 27.8 59.0 NW 6.1 0.0 0.0
08-05-2011 21 31.6 26.1 64.0 E 5.8 0.0 0.0
08-05-2011 22 29.2 24.7 68.0 SwW 1.4 0.0 0.0
08-05-2011 23 27.6 24.1 73.0 N 1.4 0.0 0.0
08-05-2011 24 26.6 23.6 76.0 SwW 1.1 0.0 0.0
09-05-2011 1 26.2 23.2 76.0 SwW 1.1 0.0 0.0
09-05-2011 2 25.6 22.6 76.0 SwW 25 0.0 0.0
09-05-2011 3 25.1 21.6 72.0 SwW 1.1 0.0 0.0
09-05-2011 4 24.9 21.4 72.0 N 1.4 0.0 0.0
09-05-2011 5 25.2 21.2 68.0 N 2.2 0.0 0.0
09-05-2011 6 26.5 22.0 66.0 N 1.4 0.0 0.0
09-05-2011 7 27.9 22.4 60.0 NNE 25 0.0 0.0
09-05-2011 8 29.5 23.5 58.0 SSW 4.0 0.0 0.0
09-05-2011 9 30.6 24.1 56.0 ENE 6.1 0.0 0.0
09-05-2011 10 32.2 24.7 52.0 WNW 7.9 0.0 0.0
09-05-2011 11 33.9 25.9 51.0 ESE 9.7 0.0 0.0
09-05-2011 12 36.0 27.5 50.0 NW 15.8 0.0 0.0
09-05-2011 13 37.2 27.9 49.0 SES 20.5 0.0 0.0
09-05-2011 14 37.8 28.4 47.0 E 16.9 0.0 0.0
09-05-2011 15 38.3 28.8 47.0 SE 12.6 0.0 0.0
09-05-2011 16 38.7 29.2 47.0 E 9.4 0.0 0.0
09-05-2011 17 39.2 29.7 48.0 E 7.9 0.0 0.0
09-05-2011 18 38.5 29.5 50.0 NWN 6.1 0.0 0.0
09-05-2011 19 37.3 29.2 53.0 N 4.7 0.0 0.0
09-05-2011 20 35.2 28.3 57.0 S 2.9 0.0 0.0
09-05-2011 21 33.7 27.6 62.0 NE 1.4 0.0 0.0
09-05-2011 22 30.0 25.1 65.0 NE 1.1 0.0 0.0
09-05-2011 23 28.5 24.0 67.0 SwW 2.2 0.0 0.0
09-05-2011 24 27.4 23.5 70.0 SwW 0.7 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
10-05-2011 1 27.1 23.2 70.0 N 1.4 0.0 0.0
10-05-2011 2 26.9 23.0 70.0 SwW 0.7 0.0 0.0
10-05-2011 3 26.5 23.0 73.0 SwW 1.4 0.0 0.0
10-05-2011 4 26.2 22.7 73.0 SwW 1.8 0.0 0.0
10-05-2011 5 26.1 22.1 69.0 SwW 1.4 0.0 0.0
10-05-2011 6 27.2 22.7 66.0 W 3.2 0.0 0.0
10-05-2011 7 28.5 23.0 60.0 W 4.7 0.0 0.0
10-05-2011 8 29.6 23.6 58.0 W 7.9 0.0 0.0
10-05-2011 9 31.4 24.9 57.0 N 7.9 0.0 0.0
10-05-2011 10 33.2 25.7 53.0 E 9.7 0.0 0.0
10-05-2011 11 34.8 26.8 51.0 E 11.9 0.0 0.0
10-05-2011 12 36.4 28.0 50.0 E 15.8 0.0 0.0
10-05-2011 13 37.5 28.5 49.0 NE 13.3 0.0 0.0
10-05-2011 14 38.1 28.6 47.0 NE 7.9 0.0 0.0
10-05-2011 15 38.6 29.2 47.0 NNE 13.3 0.0 0.0
10-05-2011 16 38.9 29.4 48.0 SSW 12.2 0.0 0.0
10-05-2011 17 39.2 29.7 48.0 ENE 9.4 0.0 0.0
10-05-2011 18 39.1 30.1 50.0 WNW 8.3 0.0 0.0
10-05-2011 19 37.5 29.5 54.0 ESE 6.8 0.0 0.0
10-05-2011 20 34.5 27.5 56.0 NW 7.9 0.0 0.0
10-05-2011 21 31.8 25.9 61.0 SES 4.0 0.0 0.0
10-05-2011 22 29.4 24.0 61.0 S 25 0.0 0.0
10-05-2011 23 28.0 23.5 67.0 SE 1.1 0.0 0.0
10-05-2011 24 26.8 23.3 73.0 S 1.4 0.0 0.0
11-05-2011 1 26.6 23.6 76.0 S 1.4 0.0 0.0
11-05-2011 2 26.1 23.1 76.0 NWN 1.8 0.0 0.0
11-05-2011 3 25.9 22.4 73.0 W 2.2 0.0 0.0
11-05-2011 4 25.5 22.0 72.0 W 1.8 0.0 0.0
11-05-2011 5 25.6 21.6 68.0 W 1.4 0.0 0.0
11-05-2011 6 26.9 22.4 66.0 E 1.1 0.0 0.0
11-05-2011 7 28.4 22.9 60.0 E 1.1 0.0 0.0
11-05-2011 8 29.9 23.9 59.0 SwW 2.2 0.0 0.0
11-05-2011 9 31.4 24.9 57.0 SwW 2.9 0.0 0.0
11-05-2011 10 33.3 25.8 53.0 N 4.3 0.0 0.0
11-05-2011 11 35.1 27.1 52.0 E 5.0 0.0 0.0
11-05-2011 12 36.4 27.9 50.0 NE 8.6 0.0 0.0
11-05-2011 13 37.5 28.5 49.0 NE 12.2 0.0 0.0
11-05-2011 14 38.3 28.8 47.0 NE 15.1 0.0 0.0
11-05-2011 15 38.7 29.2 47.0 E 13.3 0.0 0.0
11-05-2011 16 39.1 29.6 48.0 NE 13.3 0.0 0.0
11-05-2011 17 39.5 30.0 48.0 E 13.7 0.0 0.0
11-05-2011 18 38.2 29.7 52.0 E 15.1 0.0 0.0
11-05-2011 19 36.9 29.4 56.0 W 8.6 0.0 0.0
11-05-2011 20 34.5 28.0 59.0 N 5.8 0.0 0.0
11-05-2011 21 31.0 25.5 63.0 NNE 25 0.0 0.0
11-05-2011 22 29.5 25.0 68.0 SSW 1.8 0.0 0.0
11-05-2011 23 28.4 24.9 74.0 ENE 1.4 0.0 0.0
11-05-2011 24 27.6 24.6 77.0 SSW 1.1 0.0 0.0
12-05-2011 1 27.2 24.2 77.0 ENE 1.8 0.0 0.0
12-05-2011 2 26.9 23.9 77.0 WNW 1.1 0.0 0.0
12-05-2011 3 26.5 23.9 80.0 NW 1.1 0.0 0.0
12-05-2011 4 26.1 23.2 76.0 ESE 2.2 0.0 0.0
12-05-2011 5 26.2 22.6 73.0 NW 25 0.0 0.0
12-05-2011 6 27.4 23.4 70.0 SES 3.2 0.0 0.0
12-05-2011 7 29.0 24.5 68.0 S 4.7 0.0 0.0
12-05-2011 8 30.1 25.2 65.0 SE 5.8 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
12-05-2011 9 32.0 26.0 61.0 S 7.9 0.0 0.0
12-05-2011 10 34.0 27.0 56.0 SwW 9.4 0.0 0.0
12-05-2011 11 36.4 28.4 53.0 NWN 15.1 0.0 0.0
12-05-2011 12 38.1 29.6 52.0 NE 13.3 0.0 0.0
12-05-2011 13 38.7 30.2 52.0 NE 13.3 0.0 0.0
12-05-2011 14 39.2 30.3 50.0 NE 9.4 0.0 0.0
12-05-2011 15 39.4 30.3 50.0 NW 24.1 0.0 0.0
12-05-2011 16 39.7 30.6 51.0 NE 14.4 0.0 0.0
12-05-2011 17 39.1 30.6 52.0 NE 13.3 0.0 0.0
12-05-2011 18 37.8 29.9 54.0 NE 8.3 0.0 0.0
12-05-2011 19 36.5 29.0 55.0 E 6.5 0.0 0.0
12-05-2011 20 34.0 27.5 59.0 W 4.7 0.0 0.0
12-05-2011 21 31.2 25.7 63.0 SwW 1.1 0.0 0.0
12-05-2011 22 29.0 24.5 68.0 N 0.7 0.0 0.0
12-05-2011 23 27.5 24.0 73.0 W 25 0.0 0.0
13-05-2011 24 27.0 24.0 77.0 W 3.2 0.0 0.0
13-05-2011 1 26.6 23.6 76.0 W 3.6 0.0 0.0
13-05-2011 2 26.4 23.4 76.0 W 1.8 0.0 0.0
13-05-2011 3 26.1 22.6 73.0 NNE 1.8 0.0 0.0
13-05-2011 4 25.8 22.3 73.0 SSW 1.4 0.0 0.0
13-05-2011 5 25.9 21.9 69.0 ENE 2.2 0.0 0.0
13-05-2011 6 26.4 21.9 66.0 WNW 3.2 0.0 0.0
13-05-2011 7 28.0 22.5 60.0 ESE 4.3 0.0 0.0
13-05-2011 8 29.6 23.6 58.0 NW 6.1 0.0 0.0
13-05-2011 9 31.1 24.6 57.0 SES 7.9 0.0 0.0
13-05-2011 10 33.0 25.5 53.0 SwW 3.6 0.0 0.0
13-05-2011 11 34.4 26.4 51.0 SE 13.3 0.0 0.0
13-05-2011 12 36.1 27.6 50.0 E 7.9 0.0 0.0
13-05-2011 13 37.2 28.1 49.0 E 13.7 0.0 0.0
13-05-2011 14 37.8 28.8 50.0 E 7.9 0.0 0.0
13-05-2011 15 38.2 29.2 50.0 E 13.3 0.0 0.0
13-05-2011 16 38.5 29.5 50.0 N 13.7 0.0 0.0
13-05-2011 17 38.8 29.9 51.0 N 15.1 0.0 0.0
13-05-2011 18 37.9 29.4 52.0 SE 7.9 0.0 0.0
13-05-2011 19 374 29.9 56.0 SwW 5.0 0.0 0.0
13-05-2011 20 34.5 28.0 59.0 S 2.9 0.0 0.0
13-05-2011 21 31.0 25.5 63.0 NWN 2.2 0.0 0.0
13-05-2011 22 29.0 24.5 68.0 W 1.8 0.0 0.0
13-05-2011 23 27.5 24.0 73.0 N 1.8 0.0 0.0
13-05-2011 24 26.8 23.8 77.0 N 1.4 0.0 0.0
14-05-2011 1 26.5 23.5 76.0 N 1.4 0.0 0.0
14-05-2011 2 26.1 23.1 76.0 W 2.2 0.0 0.0
14-05-2011 3 25.6 22.1 72.0 SwW 3.2 0.0 0.0
14-05-2011 4 254 21.9 72.0 SwW 4.3 0.0 0.0
14-05-2011 5 25.5 21.5 68.0 SwW 5.8 0.0 0.0
14-05-2011 6 26.6 22.1 66.0 SwW 6.8 0.0 0.0
14-05-2011 7 27.9 22.4 60.0 SwW 1.4 0.0 0.0
14-05-2011 8 29.5 23.5 58.0 W 7.2 0.0 0.0
14-05-2011 9 30.9 24.4 57.0 N 8.3 0.0 0.0
14-05-2011 10 33.5 26.0 53.0 N 9.0 0.0 0.0
14-05-2011 11 35.1 27.1 52.0 W 13.3 0.0 0.0
14-05-2011 12 36.3 27.8 50.0 E 15.1 0.0 0.0
14-05-2011 13 37.6 28.7 49.0 E 13.7 0.0 0.0
14-05-2011 14 38.2 29.2 50.0 NE 14.0 0.0 0.0
14-05-2011 15 38.7 29.6 50.0 NE 22.7 0.0 0.0
14-05-2011 16 39.1 30.2 51.0 NNE 21.6 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
14-05-2011 17 39.3 30.4 51.0 SSwW 15.1 0.0 0.0
14-05-2011 18 39.6 31.1 53.0 ENE 14.0 0.0 0.0
14-05-2011 19 38.1 30.6 57.0 WNW 9.4 0.0 0.0
14-05-2011 20 35.5 29.0 60.0 ESE 1.4 0.0 0.0
14-05-2011 21 32.0 26.5 64.0 NW 1.4 0.0 0.0
14-05-2011 22 29.0 24.5 68.0 SES 1.1 0.0 0.0
14-05-2011 23 27.6 24.1 73.0 ENE 1.1 0.0 0.0
14-05-2011 24 25.9 22.9 76.0 S 1.1 0.0 0.0
15-05-2011 1 25.6 22.6 76.0 NW 1.4 0.0 0.0
15-05-2011 2 25.1 22.1 76.0 SE 1.8 0.0 0.0
15-05-2011 3 24.8 21.3 72.0 S 1.4 0.0 0.0
15-05-2011 4 24.5 21.0 71.0 S 1.4 0.0 0.0
15-05-2011 5 25.6 21.6 68.0 NWN 1.8 0.0 0.0
15-05-2011 6 26.4 21.9 66.0 NWN 2.9 0.0 0.0
15-05-2011 7 28.0 22.5 60.0 N 4.7 0.0 0.0
15-05-2011 8 29.1 23.1 58.0 NW 6.8 0.0 0.0
15-05-2011 9 30.4 23.9 56.0 N 8.6 0.0 0.0
15-05-2011 10 32.5 25.0 52.0 NW 9.7 0.0 0.0
15-05-2011 11 35.0 27.0 52.0 NW 13.3 0.0 0.0
15-05-2011 12 36.9 28.4 51.0 NE 15.1 0.0 0.0
15-05-2011 13 38.5 30.0 52.0 NE 20.9 0.0 0.0
15-05-2011 14 39.1 30.1 51.0 NE 7.9 0.0 0.0
15-05-2011 15 39.6 30.5 51.0 NE 104 0.0 0.0
15-05-2011 16 39.9 30.4 49.0 NE 13.3 0.0 0.0
15-05-2011 17 40.0 30.5 49.0 NE 15.1 0.0 0.0
15-05-2011 18 38.9 30.4 53.0 N 8.3 0.0 0.0
15-05-2011 19 37.6 30.1 56.0 N 9.0 0.0 0.0
15-05-2011 20 34.5 28.0 59.0 W 6.1 0.0 0.0
15-05-2011 21 31.0 25.5 63.0 W 4.0 0.0 0.0
15-05-2011 22 29.0 24.5 68.0 W 25 0.0 0.0
15-05-2011 23 28.1 24.6 74.0 E 2.2 0.0 0.0
15-05-2011 24 26.9 23.9 77.0 E 0.7 0.0 0.0
16-05-2011 1 26.6 23.6 76.0 E 1.4 0.0 0.0
16-05-2011 2 26.0 23.0 76.0 N 1.4 0.0 0.0
16-05-2011 3 25.6 22.1 72.0 N 1.4 0.0 0.0
16-05-2011 4 25.4 21.9 72.0 NNE 2.2 0.0 0.0
16-05-2011 5 25.5 21.5 68.0 SSW 2.9 0.0 0.0
16-05-2011 6 26.9 22.4 66.0 ENE 4.7 0.0 0.0
16-05-2011 7 28.6 23.1 60.0 WNW 2.2 0.0 0.0
16-05-2011 8 30.1 24.1 59.0 ESE 3.2 0.0 0.0
16-05-2011 9 32.2 25.7 58.0 NW 1.8 0.0 0.0
16-05-2011 10 34.5 27.0 54.0 SES 4.0 0.0 0.0
16-05-2011 11 36.0 28.0 53.0 N 5.8 0.0 0.0
16-05-2011 12 37.0 28.5 51.0 SwW 7.9 0.0 0.0
16-05-2011 13 38.1 29.2 50.0 SE 9.4 0.0 0.0
16-05-2011 14 38.5 29.5 50.0 SE 10.8 0.0 0.0
16-05-2011 15 38.9 29.4 48.0 NE 11.5 0.0 0.0
16-05-2011 16 39.3 29.7 48.0 NE 9.4 0.0 0.0
16-05-2011 17 39.7 30.2 49.0 NE 7.9 0.0 0.0
16-05-2011 18 39.0 30.4 52.0 NE 5.4 0.0 0.0
16-05-2011 19 37.6 29.6 54.0 SwW 25 0.0 0.0
16-05-2011 20 35.1 27.5 54.0 S 2.2 0.0 0.0
16-05-2011 21 32.0 25.5 58.0 NWN 1.8 0.0 0.0
16-05-2011 22 30.0 24.5 62.0 W 1.8 0.0 0.0
16-05-2011 23 28.5 23.5 64.0 N 1.4 0.0 0.0
16-05-2011 24 27.6 23.5 70.0 SwW 1.1 2.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
17-05-2011 1 27.0 23.0 70.0 SwW 1.4 3.0 0.0
17-05-2011 2 26.6 23.0 73.0 SwW 1.4 4.0 0.0
17-05-2011 3 26.4 22.9 73.0 SwW 1.8 4.0 0.0
17-05-2011 4 26.5 23.5 76.0 SwW 25 5.0 0.0
17-05-2011 5 27.4 23.9 73.0 N 13.0 5.0 0.0
17-05-2011 6 28.7 25.2 74.0 N 2.2 5.0 0.0
17-05-2011 7 28.9 25.0 71.0 E 2.9 5.0 0.0
17-05-2011 8 29.4 25.0 68.0 E 4.3 4.0 0.0
17-05-2011 9 31.4 26.5 66.0 E 2.2 2.0 0.0
17-05-2011 10 32.6 27.0 64.0 N 5.8 0.0 0.0
17-05-2011 11 34.0 28.0 62.0 W 7.9 0.0 0.0
17-05-2011 12 35.4 29.0 60.0 NNE 9.4 0.0 0.0
17-05-2011 13 36.2 29.6 60.0 SSW 13.3 0.0 0.0
17-05-2011 14 37.2 30.1 58.0 ENE 15.8 0.0 0.0
17-05-2011 15 37.7 30.6 58.0 WNW 20.9 0.0 0.0
17-05-2011 16 37.9 31.0 59.0 ESE 22.3 0.0 0.0
17-05-2011 17 38.1 31.0 59.0 NW 15.8 0.0 0.0
17-05-2011 18 36.7 30.2 61.0 E 13.0 3.0 0.0
17-05-2011 19 35.1 29.2 63.0 E 8.6 2.0 0.0
17-05-2011 20 33.7 28.8 68.0 W 6.1 4.0 0.0
17-05-2011 21 32.1 27.6 70.0 S 4.3 4.0 0.0
17-05-2011 22 31.1 27.2 73.0 SE 1.4 5.0 0.0
17-05-2011 23 28.6 25.1 74.0 SE 1.1 6.0 0.0
17-05-2011 24 26.2 23.2 76.0 S 1.1 6.0 0.0
18-05-2011 1 25.9 23.0 76.0 S 1.8 6.0 0.0
18-05-2011 2 25.6 23.0 80.0 NWN 1.8 7.0 0.6
18-05-2011 3 25.2 22.9 84.0 SwW 1.4 8.0 0.9
18-05-2011 4 25.1 22.8 84.0 SwW 25 8.0 4.5
18-05-2011 5 25.2 22.6 80.0 SwW 1.1 8.0 3.7
18-05-2011 6 26.6 24.0 80.0 SwW 3.2 7.0 1.3
18-05-2011 7 27.9 25.0 77.0 SwW 4.7 6.0 0.3
18-05-2011 8 29.5 26.0 74.0 E 6.8 5.0 0.1
18-05-2011 9 30.9 27.0 72.0 E 8.3 4.0 0.0
18-05-2011 10 32.6 28.2 70.0 NW 9.7 3.0 0.0
18-05-2011 11 34.1 29.2 68.0 N 9.4 0.0 0.0
18-05-2011 12 35.2 29.6 66.0 E 10.1 0.0 0.0
18-05-2011 13 36.1 30.1 63.0 E 7.9 2.0 0.0
18-05-2011 14 36.8 30.3 62.0 NNE 13.3 0.0 0.0
18-05-2011 15 37.1 30.5 62.0 SSW 12.6 0.0 0.0
18-05-2011 16 37.5 30.5 59.0 ENE 7.9 0.0 0.0
18-05-2011 17 37.8 30.7 59.0 WNW 5.8 0.0 0.0
18-05-2011 18 38.1 31.4 62.0 NW 2.9 0.0 0.0
18-05-2011 19 36.8 31.0 64.0 ESE 2.2 0.0 0.0
18-05-2011 20 35.6 30.2 66.0 NW 1.8 3.0 0.0
18-05-2011 21 33.6 28.5 68.0 SES 1.8 4.0 0.0
18-05-2011 22 32.1 27.6 70.0 S 25 2.0 0.0
18-05-2011 23 29.6 26.0 74.0 SE 1.8 5.0 0.0
18-05-2011 24 27.4 24.5 77.0 SE 1.8 6.0 0.2
19-05-2011 1 26.8 24.2 81.0 S 2.2 7.0 0.8
19-05-2011 2 26.4 24.0 80.0 S 1.8 8.0 1.1
19-05-2011 3 26.1 23.6 80.0 NWN 1.4 8.0 2.3
19-05-2011 4 26.0 23.5 80.0 NW 1.4 7.0 3.1
19-05-2011 5 26.4 24.0 80.0 NW 2.2 8.0 1.6
19-05-2011 6 27.8 25.3 81.0 NE 1.4 7.0 24
19-05-2011 7 29.4 27.0 81.0 E 1.1 8.0 0.9
19-05-2011 8 31.2 28.1 78.0 SwW 1.4 8.0 0.5
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
19-05-2011 9 32.1 28.6 76.0 SwW 1.4 7.0 1.3
19-05-2011 10 33.6 29.2 71.0 NW 2.9 6.0 0.3
19-05-2011 11 35.1 30.0 69.0 N 4.0 5.0 0.0
19-05-2011 12 36.3 30.6 66.0 NE 2.2 3.0 0.0
19-05-2011 13 36.8 31.2 67.0 NE 25 2.0 0.0
19-05-2011 14 37.2 31.3 64.0 NE 4.7 4.0 0.0
19-05-2011 15 37.6 31.4 64.0 NE 7.9 2.0 0.0
19-05-2011 16 38.0 31.4 62.0 NE 9.4 0.0 0.0
19-05-2011 17 38.4 32.0 62.0 NE 104 0.0 0.0
19-05-2011 18 37.1 31.0 64.0 E 15.8 0.0 0.0
19-05-2011 19 35.7 30.2 66.0 E 7.9 3.0 0.0
19-05-2011 20 33.4 29.0 71.0 E 8.6 4.0 0.0
19-05-2011 21 31.5 27.5 73.0 W 5.0 5.0 0.6
19-05-2011 22 29.6 26.1 74.0 N 2.2 6.0 0.2
19-05-2011 23 28.5 25.5 77.0 NNE 1.8 7.0 1.6
19-05-2011 24 27.2 24.2 77.0 SSW 1.4 7.0 1.1
20-05-2011 1 26.6 24.1 80.0 ENE 1.1 7.0 04
20-05-2011 2 26.0 24.0 84.0 WNW 2.2 8.0 3.3
20-05-2011 3 25.6 23.9 88.0 ESE 1.8 8.0 16.3
20-05-2011 4 25.1 23.5 88.0 NW 1.4 8.0 10.1
20-05-2011 5 25.2 23.5 88.0 SES 1.8 8.0 17.6
20-05-2011 6 26.6 24.5 84.0 S 2.2 8.0 13.3
20-05-2011 7 27.9 25.4 81.0 SE 3.2 8.0 7.8
20-05-2011 8 29.5 26.5 78.0 SE 5.0 7.0 4.3
20-05-2011 9 31.1 27.4 76.0 S 6.1 7.0 0.7
20-05-2011 10 32.5 28.5 73.0 SwW 4.3 6.0 0.2
20-05-2011 11 34.0 29.4 71.0 NWN 2.9 5.0 0.0
20-05-2011 12 35.3 30.2 69.0 NE 13.0 4.0 0.0
20-05-2011 13 36.4 31.0 66.0 NE 8.3 3.0 0.0
20-05-2011 14 37.5 31.6 64.0 NE 8.3 2.0 0.0
20-05-2011 15 38.1 31.6 62.0 NE 15.1 0.0 0.0
20-05-2011 16 38.5 32.0 62.0 NE 13.3 0.0 0.0
20-05-2011 17 38.7 32.6 64.0 NE 11.9 0.0 0.0
20-05-2011 18 38.3 32.7 67.0 NE 9.4 0.0 0.0
20-05-2011 19 37.2 32.1 70.0 NW 8.6 2.0 0.0
20-05-2011 20 35.6 31.5 75.0 N 5.8 3.0 0.0
20-05-2011 21 33.3 29.7 77.0 N 3.2 4.0 0.0
20-05-2011 22 31.2 28.2 79.0 NW 2.2 5.0 0.0
20-05-2011 23 28.7 26.0 81.0 NNE 1.8 6.0 0.6
20-05-2011 24 26.6 24.2 80.0 SSW 1.8 7.0 0.9
21-05-2011 1 26.2 24.0 84.0 ENE 25 8.0 1.2
21-05-2011 2 25.9 24.0 84.0 WNW 3.6 8.0 1.6
21-05-2011 3 25.6 23.9 88.0 NW 1.4 8.0 6.5
21-05-2011 4 254 23.9 88.0 NW 1.8 8.0 18.4
21-05-2011 5 25.5 24.0 88.0 E 0.7 8.0 154
21-05-2011 6 26.6 25.0 88.0 E 1.4 8.0 11.3
21-05-2011 7 27.3 25.2 84.0 E 1.4 8.0 9.3
21-05-2011 8 28.8 26.4 81.0 E 1.1 8.0 4.3
21-05-2011 9 31.0 28.0 78.0 N 25 7.0 1.1
21-05-2011 10 32.7 29.1 76.0 ESE 4.7 6.0 04
21-05-2011 11 34.2 30.1 74.0 NW 5.8 5.0 0.0
21-05-2011 12 35.5 31.0 72.0 SES 6.5 4.0 0.0
21-05-2011 13 36.6 31.6 69.0 E 7.2 3.0 0.0
21-05-2011 14 37.0 31.6 67.0 SE 7.9 2.0 0.0
21-05-2011 15 37.3 31.7 67.0 SE 8.3 2.0 0.0
21-05-2011 16 37.7 32.0 67.0 E 7.9 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
21-05-2011 17 38.0 32.0 64.0 E 9.7 0.0 0.0
21-05-2011 18 374 31.4 64.0 NWN 7.9 0.0 0.0
21-05-2011 19 36.4 31.0 66.0 N 5.0 0.0 0.0
21-05-2011 20 34.0 29.0 68.0 E 25 0.0 0.0
21-05-2011 21 31.7 27.2 69.0 E 2.2 0.0 0.0
21-05-2011 22 29.8 25.9 72.0 NE 1.4 0.0 0.0
21-05-2011 23 28.0 24.0 70.0 SwW 0.7 0.0 0.0
21-05-2011 24 26.6 23.1 73.0 N 1.4 0.0 0.0
22-05-2011 1 26.4 23.0 73.0 SwW 1.4 0.0 0.0
22-05-2011 2 26.1 23.1 76.0 SwW 1.4 0.0 0.0
22-05-2011 3 25.6 22.5 76.0 SwW 1.8 0.0 0.0
22-05-2011 4 25.4 22.4 76.0 SwW 2.2 0.0 0.0
22-05-2011 5 25.5 22.5 76.0 E 2.9 0.0 0.0
22-05-2011 6 26.6 23.1 73.0 E 3.2 0.0 0.0
22-05-2011 7 28.0 24.0 70.0 E 4.7 0.0 0.0
22-05-2011 8 29.4 25.0 68.0 N 5.8 0.0 0.0
22-05-2011 9 30.8 26.0 66.0 N 6.8 0.0 0.0
22-05-2011 10 32.3 26.8 64.0 E 7.9 0.0 0.0
22-05-2011 11 34.1 27.9 62.0 W 9.4 0.0 0.0
22-05-2011 12 35.5 29.0 60.0 NE 10.1 0.0 0.0
22-05-2011 13 36.3 29.8 61.0 NE 11.5 0.0 0.0
22-05-2011 14 36.7 30.2 61.0 NNE 13.3 0.0 0.0
22-05-2011 15 37.3 30.3 59.0 SSW 10.8 0.0 0.0
22-05-2011 16 37.7 30.6 59.0 ENE 9.0 0.0 0.0
22-05-2011 17 37.8 30.7 59.0 WNW 9.7 0.0 0.0
22-05-2011 18 37.0 30.5 62.0 ESE 7.9 0.0 0.0
22-05-2011 19 35.5 29.5 64.0 NW 6.1 0.0 0.0
22-05-2011 20 34.2 28.6 65.0 SES 5.0 0.0 0.0
22-05-2011 21 31.4 26.5 66.0 S 3.2 3.0 0.0
22-05-2011 22 29.2 24.6 68.0 SE 2.2 4.0 0.0
22-05-2011 23 27.7 23.6 70.0 SE 1.4 2.0 0.0
22-05-2011 24 26.4 23.0 73.0 S 1.8 4.0 0.0
23-05-2011 1 26.0 23.0 76.0 S 2.2 4.0 0.0
23-05-2011 2 25.5 23.0 80.0 NWN 2.9 5.0 0.2
23-05-2011 3 254 23.0 80.0 W 4.7 6.0 0.5
23-05-2011 4 25.1 23.0 84.0 W 6.1 8.0 0.9
23-05-2011 5 25.2 23.2 84.0 W 7.9 8.0 1.1
23-05-2011 6 26.4 24.0 80.0 NE 1.4 8.0 5.4
23-05-2011 7 27.9 25.0 77.0 SwW 1.8 7.0 1.6
23-05-2011 8 29.2 25.6 74.0 SwW 4.3 6.0 04
23-05-2011 9 31.1 26.6 69.0 SwW 6.5 3.0 0.3
23-05-2011 10 33.0 27.5 65.0 NW 11.9 2.0 0.0
23-05-2011 11 34.6 28.7 62.0 NE 9.4 4.0 0.0
23-05-2011 12 36.2 30.3 63.0 NE 7.9 0.0 0.0
23-05-2011 13 36.8 30.2 62.0 E 9.4 0.0 0.0
23-05-2011 14 374 30.5 59.0 NE 11.9 0.0 0.0
23-05-2011 15 38.3 31.2 59.0 E 15.1 0.0 0.0
23-05-2011 16 38.7 31.3 57.0 NE 9.4 0.0 0.0
23-05-2011 17 39.2 32.0 60.0 E 8.3 0.0 0.0
23-05-2011 18 39.0 32.0 60.0 E 1.8 2.0 0.0
23-05-2011 19 38.0 31.6 62.0 W 2.2 3.0 0.0
23-05-2011 20 35.5 30.0 67.0 N 1.4 4.0 0.0
23-05-2011 21 32.0 27.5 70.0 NNE 2.2 5.0 0.0
23-05-2011 22 29.6 26.2 74.0 SSW 1.8 5.0 0.6
23-05-2011 23 28.1 25.1 77.0 ENE 1.8 6.0 0.3
23-05-2011 24 26.9 24.0 77.0 WNW 2.2 6.0 1.5
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
24-05-2011 1 26.6 24.0 80.0 ESE 2.2 7.0 04
24-05-2011 2 26.1 24.0 84.0 NW 2.2 8.0 1.5
24-05-2011 3 25.6 24.0 88.0 SES 1.8 8.0 7.6
24-05-2011 4 254 23.9 88.0 S 2.2 8.0 13.7
24-05-2011 5 25.5 24.0 88.0 SE 1.4 8.0 11.2
24-05-2011 6 26.6 24.5 84.0 SE 2.2 8.0 6.3
24-05-2011 7 28.4 26.0 81.0 S 3.2 8.0 2.3
24-05-2011 8 29.9 27.0 78.0 S 4.7 7.0 0.9
24-05-2011 9 31.4 28.0 75.0 NWN 6.1 5.0 0.1
24-05-2011 10 33.6 29.2 71.0 NNE 7.9 4.0 0.0
24-05-2011 11 35.1 30.2 69.0 NW 7.9 3.0 0.0
24-05-2011 12 36.3 30.4 63.0 N 10.8 2.0 0.0
24-05-2011 13 37.1 30.6 62.0 NE 12.2 0.0 0.0
24-05-2011 14 37.9 31.0 59.0 NE 16.2 0.0 0.0
24-05-2011 15 38.4 31.0 57.0 NE 11.9 0.0 0.0
24-05-2011 16 38.9 31.4 58.0 NE 15.1 0.0 0.0
24-05-2011 17 39.4 32.0 58.0 NE 13.3 0.0 0.0
24-05-2011 18 39.1 32.0 60.0 NE 9.4 0.0 0.0
24-05-2011 19 37.7 31.0 62.0 NW 7.9 2.0 0.0
24-05-2011 20 35.4 29.5 63.0 N 5.8 3.0 0.0
24-05-2011 21 33.3 27.7 65.0 SwW 2.9 4.0 0.0
24-05-2011 22 30.7 25.6 65.0 W 1.1 3.0 0.0
24-05-2011 23 28.5 24.0 67.0 W 1.4 3.0 0.0
24-05-2011 24 27.1 23.2 70.0 W 1.8 4.0 0.0
25-05-2011 1 26.9 23.0 70.0 E 1.4 4.0 0.0
25-05-2011 2 26.6 23.0 73.0 E 1.1 4.0 0.0
25-05-2011 3 26.1 23.0 76.0 E 1.8 3.0 0.0
25-05-2011 4 26.0 23.0 76.0 N 25 3.0 0.0
25-05-2011 5 25.9 22.4 73.0 N 3.2 2.0 0.0
25-05-2011 6 26.9 23.0 70.0 NNE 5.8 0.0 0.0
25-05-2011 7 27.6 23.2 66.0 SSW 8.6 0.0 0.0
25-05-2011 8 28.7 23.6 64.0 ENE 9.7 0.0 0.0
25-05-2011 9 30.2 24.5 62.0 WNW 11.5 0.0 0.0
25-05-2011 10 31.7 25.6 61.0 ESE 13.0 0.0 0.0
25-05-2011 11 33.1 26.6 59.0 NW 8.6 0.0 0.0
25-05-2011 12 34.6 27.5 56.0 SES 104 0.0 0.0
25-05-2011 13 35.4 28.5 57.0 E 15.1 0.0 0.0
25-05-2011 14 36.5 29.0 55.0 SE 20.9 0.0 0.0
25-05-2011 15 37.1 29.2 54.0 E 22.3 0.0 0.0
25-05-2011 16 37.6 29.6 54.0 SwW 16.2 0.0 0.0
25-05-2011 17 37.7 29.8 54.0 NWN 13.3 0.0 0.0
25-05-2011 18 38.0 30.5 57.0 NE 15.1 0.0 0.0
25-05-2011 19 36.1 29.2 58.0 NE 7.9 0.0 0.0
25-05-2011 20 33.4 27.0 59.0 N 6.5 0.0 0.0
25-05-2011 21 31.0 25.5 63.0 NE 4.0 0.0 0.0
25-05-2011 22 29.0 24.5 68.0 SwW 1.4 0.0 0.0
25-05-2011 23 27.6 24.1 73.0 N 2.2 0.0 0.0
25-05-2011 24 26.4 23.4 76.0 N 1.4 0.0 0.0
26-05-2011 1 26.0 23.0 76.0 SwW 1.1 0.0 0.0
26-05-2011 2 25.5 22.5 76.0 SwW 1.1 0.0 0.0
26-05-2011 3 25.0 22.0 76.0 SwW 1.4 0.0 0.0
26-05-2011 4 24.5 21.0 71.0 W 2.2 0.0 0.0
26-05-2011 5 24.4 21.0 71.0 N 1.8 0.0 0.0
26-05-2011 6 25.9 22.0 69.0 NE 1.4 0.0 0.0
26-05-2011 7 27.1 22.6 66.0 E 25 0.0 0.0
26-05-2011 8 28.5 23.5 64.0 E 7.9 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
26-05-2011 9 30.1 24.1 59.0 E 5.0 0.0 0.0
26-05-2011 10 32.2 25.6 58.0 N 9.4 0.0 0.0
26-05-2011 11 34.1 27.0 56.0 W 11.9 0.0 0.0
26-05-2011 12 35.5 28.0 55.0 NNE 13.3 0.0 0.0
26-05-2011 13 36.4 28.5 53.0 SSW 15.8 0.0 0.0
26-05-2011 14 37.3 29.4 53.0 ENE 13.7 0.0 0.0
26-05-2011 15 37.7 29.6 54.0 NWN 14.4 0.0 0.0
26-05-2011 16 38.2 30.1 54.0 WNW 20.9 0.0 0.0
26-05-2011 17 38.7 30.2 52.0 ESE 13.3 0.0 0.0
26-05-2011 18 38.0 30.0 54.0 NW 8.6 0.0 0.0
26-05-2011 19 37.1 30.0 59.0 NE 6.8 0.0 0.0
26-05-2011 20 35.0 29.0 63.0 N 2.9 0.0 0.0
26-05-2011 21 33.2 27.6 66.0 N 2.2 0.0 0.0
26-05-2011 22 30.6 25.5 65.0 N 1.8 0.0 0.0
26-05-2011 23 28.6 24.2 67.0 NW 1.8 0.0 0.0
26-05-2011 24 27.5 24.0 73.0 SES 2.2 0.0 0.0
27-05-2011 1 27.1 24.0 77.0 S 1.8 0.0 0.0
27-05-2011 2 26.9 23.4 73.0 SE 2.9 0.0 0.0
27-05-2011 3 26.5 23.0 73.0 S 3.2 0.0 0.0
27-05-2011 4 26.4 22.4 69.0 S 4.7 0.0 0.0
27-05-2011 5 26.5 22.5 69.0 NWN 5.8 0.0 0.0
27-05-2011 6 27.6 22.6 63.0 SwW 7.2 0.0 0.0
27-05-2011 7 29.1 23.5 61.0 SwW 1.4 0.0 0.0
27-05-2011 8 31.0 25.0 60.0 SwW 9.4 0.0 0.0
27-05-2011 9 32.4 26.0 58.0 N 1.4 0.0 0.0
27-05-2011 10 34.1 27.0 56.0 N 9.4 0.0 0.0
27-05-2011 11 35.3 27.8 55.0 NE 104 0.0 0.0
27-05-2011 12 36.5 28.0 50.0 NE 11.9 0.0 0.0
27-05-2011 13 37.2 28.5 51.0 NE 15.1 0.0 0.0
27-05-2011 14 37.6 29.1 51.0 NE 9.4 0.0 0.0
27-05-2011 15 38.2 29.3 50.0 NE 15.5 0.0 0.0
27-05-2011 16 38.6 30.1 52.0 NE 13.3 0.0 0.0
27-05-2011 17 38.9 31.0 55.0 E 8.3 0.0 0.0
27-05-2011 18 39.0 31.0 55.0 E 7.9 0.0 0.0
27-05-2011 19 37.6 30.1 56.0 E 6.1 0.0 0.0
27-05-2011 20 35.2 28.6 60.0 N 2.9 0.0 0.0
27-05-2011 21 32.4 26.5 61.0 N 2.2 0.0 0.0
27-05-2011 22 29.9 24.5 62.0 NNE 25 2.0 0.0
27-05-2011 23 28.4 24.0 67.0 SSW 1.8 3.0 0.0
27-05-2011 24 27.1 23.5 73.0 ENE 2.2 3.0 0.0
28-05-2011 1 26.6 23.5 76.0 WNW 2.2 4.0 0.0
28-05-2011 2 26.5 23.5 76.0 ESE 25 4.0 0.0
28-05-2011 3 26.1 22.6 73.0 NW 1.8 3.0 0.0
28-05-2011 4 25.9 22.0 69.0 SES 2.2 2.0 0.0
28-05-2011 5 25.9 22.0 69.0 S 1.8 2.0 0.0
28-05-2011 6 26.6 22.1 66.0 SE 1.8 0.0 0.0
28-05-2011 7 28.1 23.1 64.0 SE 25 0.0 0.0
28-05-2011 8 29.4 24.0 61.0 S 4.7 0.0 0.0
28-05-2011 9 31.0 25.0 60.0 E 6.8 0.0 0.0
28-05-2011 10 32.8 26.4 58.0 NWN 7.9 0.0 0.0
28-05-2011 11 34.2 27.3 56.0 NE 8.6 0.0 0.0
28-05-2011 12 35.7 28.2 55.0 NE 10.8 0.0 0.0
28-05-2011 13 36.4 28.5 53.0 NE 10.8 0.0 0.0
28-05-2011 14 37.3 29.2 54.0 NE 13.3 0.0 0.0
28-05-2011 15 37.7 29.8 54.0 NE 11.9 0.0 0.0
28-05-2011 16 38.2 30.1 54.0 NE 13.3 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
28-05-2011 17 38.3 30.3 54.0 NE 11.9 0.0 0.0
28-05-2011 18 38.0 30.0 54.0 NE 13.0 0.0 0.0
28-05-2011 19 374 30.0 56.0 NE 7.9 0.0 0.0
28-05-2011 20 35.4 28.4 59.0 SwW 7.2 0.0 0.0
28-05-2011 21 32.0 26.0 61.0 SwW 4.7 0.0 0.0
28-05-2011 22 29.6 24.5 64.0 NW 25 0.0 0.0
28-05-2011 23 28.1 24.1 70.0 W 1.8 0.0 0.0
28-05-2011 24 27.5 24.0 73.0 W 2.2 0.0 0.0
29-05-2011 1 27.1 24.1 77.0 SwW 1.1 0.0 0.0
29-05-2011 2 26.8 23.8 77.0 SwW 1.1 0.0 0.0
29-05-2011 3 26.4 23.0 73.0 SwW 1.4 0.0 0.0
29-05-2011 4 26.1 22.1 69.0 W 2.2 0.0 0.0
29-05-2011 5 26.0 22.0 69.0 N 2.9 0.0 0.0
29-05-2011 6 27.1 22.6 66.0 NE 1.4 0.0 0.0
29-05-2011 7 28.4 23.4 64.0 E 4.0 0.0 0.0
29-05-2011 8 29.9 24.4 62.0 E 5.8 0.0 0.0
29-05-2011 9 31.5 25.0 58.0 E 8.6 0.0 0.0
29-05-2011 10 33.6 26.1 53.0 N 13.3 0.0 0.0
29-05-2011 11 35.0 27.1 52.0 W 15.1 0.0 0.0
29-05-2011 12 36.4 28.0 50.0 NNE 15.5 0.0 0.0
29-05-2011 13 37.5 29.1 51.0 SSW 15.8 0.0 0.0
29-05-2011 14 38.0 29.0 50.0 ENE 18.0 0.0 0.0
29-05-2011 15 38.3 29.4 50.0 NWN 15.1 0.0 0.0
29-05-2011 16 38.5 30.0 52.0 WNW 21.2 0.0 0.0
29-05-2011 17 38.4 30.0 52.0 ESE 15.8 0.0 0.0
29-05-2011 18 37.6 29.6 54.0 NW 11.9 0.0 0.0
29-05-2011 19 36.8 29.3 56.0 NE 7.9 0.0 0.0
29-05-2011 20 34.5 28.0 59.0 N 5.8 0.0 0.0
29-05-2011 21 31.5 26.0 64.0 N 2.2 0.0 0.0
29-05-2011 22 29.4 25.0 68.0 N 1.8 0.0 0.0
29-05-2011 23 27.5 24.0 73.0 NW 1.8 0.0 0.0
29-05-2011 24 26.9 24.0 77.0 SES 1.8 0.0 0.0
30-05-2011 1 26.6 23.6 76.0 S 1.8 0.0 0.0
30-05-2011 2 26.1 23.0 76.0 SE 2.2 0.0 0.0
30-05-2011 3 25.9 23.0 76.0 S 2.9 0.0 0.0
30-05-2011 4 25.6 22.1 72.0 S 5.0 0.0 0.0
30-05-2011 5 25.5 21.5 68.0 NWN 9.4 0.0 0.0
30-05-2011 6 26.5 22.0 66.0 SwW 4.3 0.0 0.0
30-05-2011 7 27.9 23.0 64.0 SwW 1.4 0.0 0.0
30-05-2011 8 29.4 24.0 61.0 SwW 7.2 0.0 0.0
30-05-2011 9 31.1 25.1 60.0 N 1.4 0.0 0.0
30-05-2011 10 33.0 26.5 59.0 N 7.2 0.0 0.0
30-05-2011 11 35.0 28.1 57.0 NE 7.9 0.0 0.0
30-05-2011 12 36.4 29.0 55.0 NE 9.4 0.0 0.0
30-05-2011 13 37.3 29.2 54.0 NE 13.3 0.0 0.0
30-05-2011 14 37.7 29.8 54.0 NE 8.3 0.0 0.0
30-05-2011 15 38.2 30.2 54.0 NE 9.4 0.0 0.0
30-05-2011 16 38.6 30.2 52.0 NE 10.1 0.0 0.0
30-05-2011 17 38.0 29.5 52.0 E 15.1 0.0 0.0
30-05-2011 18 37.5 29.9 56.0 E 9.0 0.0 0.0
30-05-2011 19 36.5 30.1 61.0 E 5.8 0.0 0.0
30-05-2011 20 34.4 29.0 65.0 N 25 0.0 0.0
30-05-2011 21 32.0 27.5 70.0 N 2.2 0.0 0.0
30-05-2011 22 29.6 25.5 71.0 NNE 25 0.0 0.0
30-05-2011 23 28.1 24.6 74.0 SSW 1.8 0.0 0.0
30-05-2011 24 27.2 24.1 77.0 ENE 2.2 0.0 0.0
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Annexure V- Hourly Micro-meteorology

Date T~ Temperature(°C) RH (%) Wind wind Speed Cloud | Rainfall
Dry Wet Direction (kmph) Cover (mm)
31-05-2011 1 26.9 24.0 77.0 WNW 2.2 0.0 0.0
31-05-2011 2 26.5 23.5 76.0 ESE 1.8 0.0 0.0
31-05-2011 3 26.1 22.6 73.0 NW 25 0.0 0.0
31-05-2011 4 25.6 21.6 68.0 SES 3.2 0.0 0.0
31-05-2011 5 25.5 21.0 65.0 S 4.7 0.0 0.0
31-05-2011 6 27.0 21.5 59.0 SE 6.1 0.0 0.0
31-05-2011 7 28.4 22.4 57.0 SE 7.9 0.0 0.0
31-05-2011 8 29.9 23.4 56.0 S 9.4 0.0 0.0
31-05-2011 9 31.5 24.0 52.0 E 13.3 0.0 0.0
31-05-2011 10 33.4 25.4 50.0 NWN 13.7 0.0 0.0
31-05-2011 11 34.9 27.0 52.0 NE 15.1 0.0 0.0
31-05-2011 12 36.2 27.6 50.0 NE 20.9 0.0 0.0
31-05-2011 13 39.4 30.4 51.0 NE 13.3 0.0 0.0
31-05-2011 14 40.0 31.0 51.0 NE 11.9 0.0 0.0
31-05-2011 15 40.1 31.0 51.0 NE 7.9 0.0 0.0
31-05-2011 16 40.2 31.2 51.0 NE 9.7 0.0 0.0
31-05-2011 17 40.0 31.0 51.0 NE 10.8 0.0 0.0
31-05-2011 18 38.0 30.0 54.0 NE 9.4 0.0 0.0
31-05-2011 19 35.5 28.0 55.0 NE 7.2 0.0 0.0
31-05-2011 20 32.0 25.5 58.0 SwW 4.0 0.0 0.0
31-05-2011 21 30.0 24.5 62.0 SwW 25 0.0 0.0
31-05-2011 22 28.6 24.1 67.0 NW 2.2 0.0 0.0
31-05-2011 23 27.5 23.5 70.0 W 1.8 0.0 0.0
31-05-2011 24 26.9 23.0 70.0 W 1.8 0.0 0.0
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