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Indian coal fired thermal plants generates approximately 270.82 million
metric tonnes of ash every year on an average from burning of coal. The utilization
of ash has increased from about 9.63 % in 1996-97 to a level of 95.95% in 2021-22
on all India basis.

MOoEF&CC estimates that ash dumps occupy nearly 40,000 hectares of land.
The ash ponds are metres high and are prone to leaking and breaching, posing serious
ecological and public security dangers.

The Ministry of Environment & Forests and Climate Change (MoEF&CC)
has issued Notifications on ash utilization dated 31st December 2021 and its
amendment dated 30th December, 2022 which supersedes all the earlier notifications.
The environmental norms aspire to use the ash to 100 percent. Given the gravity of
the coal ash crisis in India, regulating ash ponds with standard guidelines was urgently
required and the same was also highlighted in the notification.

I wish to express my appreciation to the officers and staff of Civil Design
Division, CEA who have taken initiative and have compiled this guidelines taking
inputs from the power utilities. I believe that this guideline would be useful for all the
stakeholders and shall help in better ash management, design and construction and

aid in country’s climate goal. )(‘

(Ghanshyam Prasad)

XIS / Telephone : 011-26732201, 26732222, $3c / Email : chair@nic.in, J98T$E / Website : www.cea.nic.in
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With great pleasure and pride I present the comprehensive guidelines
on the design, construction, maintenance and operation of pond ash. These
guidelines have been developed with an objective to provide engineers,
practitioners and stakeholders a valuable resource that will aid them in the
efficient and sustainable management of pond ash.

Management of ash at coal / lignite based Thermal Power Stations in
the country is a challenging task, in view of large quantity of ash being
generated and further to meet the target of achieving 100% utilization of Ash
in a time bound manner, as prescribed in MoEF&CC Notification of 31st
December, 2021 and its amendment dated 30th December, 2022. The land
acquisition for creating ash dykes for ash disposal facilities at thermal power
plants is becoming difficult. Disposal of ash, if not managed well, will become
serious environmental issue.

[ am confident that these guidelines will also be useful to all the
stakeholders involved in ash management in the country for planning,
design, construction as well as operation and maintenance the ash pond.

[ would also like to place on record my appreciation of the efforts made
by the officers and staff of Civil Design Division, CEA. Any suggestions/views
as well as intimations for any unintended errors observed in this document
may kindly be sent to:

Chief Engineer,

Civil Design Division,
Central Electricity Authority, 9th Floor, North Wing,

Sewa Bhawan, R.K. Puram,
New Delhi- 110066 \
E-mail ID: tcdcea@nic.in %\N\O\S/

(M. A. K. P. Singh)
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Useful definitions/Explanation

Ash: All the coal or lignite ash generated at TPP, such as ESP Ash
(Electro Static Precipitator), dry Fly Ash, Bottom Ash (BA), Pond Ash and
Mound Ash for the purpose of utilization.

Fly Ash: Ash Extracted from flue gases by any suitable process.
Bottom Ash: Ash collected separately at the bottom of the boiler furnace.

Pond Ash: Fly ash or bottom ash or both mixed in any proportion and
conveyed in slurry / paste form and deposited in pond / lagoon.

Mound Ash: Fly ash or bottom ash or both mixed in any proportion and
conveyed in dry form and deposited dry.

Legacy Ash: The ash stored in all the ash ponds or dykes other than
operational ash pond or dyke designated for temporary storage of ash
before 1st April 2022.

Ash Dyke: Ash Dyke/Ash ponds are well engineered structures used for
storage of bottom ash and fly Ash generated at Thermal Power Stations.
A single ash dyke/ash pond may contain multiple lagoons for ash storage
based on operational requirements, and other associate structures such
as Overflow lagoons/Silting basins etc.




CHAPTER 1
INTRODUCTION

1. General

The combustion of coal in Thermal Power Plant (TPP) produces Coal
Combustion Residues (CCRs) which is a collective term referring to fly
ash, bottom ash, boiler slag, and fluidized bed combustion ash. After
ignition at high temperature the coal resolve in to different solid fractions.
Most of the fine dust entrained by the flue gases leaving the boiler and
collected by fabric filter or electrostatic precipitator is known as
precipitated fly Ash (PFA), which results 80% of the total coal
combustion. The rest of 20% particle, including unburned carbon settle
to the bottom of the boiler called Bottom Ash (BA). Because of economic
viability, thermal power stations most widely dispose both precipitated
fly ash and bottom ash together as a slurry to the pond in which it stored
for a longer period. As the reuse potential of ash has been increasing
during recent years, segregated storage of fly ash and bottom ash is
likely to gain popularity among power plant considering better
economical returns from sale of fly ash.

According to the notification of Union Ministry of Environment, Forest &
Climate Change (MoEF&CC), Ash means all the coal or lignite ash
generated at TPP, such as ESP Ash (Electro Static Precipitator), dry Fly
Ash, Bottom Ash (BA), Pond Ash and Mound Ash fort the purpose of
utilization.

Schematic view of a thermal plant indicating the process of generation of
fly ash and bottom ash is shown in the following figure 1.
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Fig 1. Schematic view of a thermal plant indicating the
process of generation of fly ash and bottom ash
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Presently in India, more than 40,000 hectares of land is occupied for
storage of this huge quantity of ash. Over a period of time, the fly ash
disposal can cause problems like large surface setting lagoons for
storage, infiltration of transport of water from deposit to soil, dust
carryover in wind from dried lagoons and leads ecological and
environmental imbalances if proper safeguards are not taken in their
design, construction, operation and maintenance.

Environmental pollution by the coal based thermal power plants are cited
to be the major source of pollution affecting the general aesthetics of
environment in terms of land use, health hazardous and air, soil and
water in particular and thus leads environmental dangers. Safe disposal
and gainful utilization are the prime concerns to safe guard the interest
of environmental system

In India about 73% of the total electrical energy is generated from coal-
based source. Annually about 271 million tons of Ash as solid waste/ by
product being released during the process of generation of electricity by
combustion of pulverized bituminous, sub bituminous, and lignite coal.
Indian coal has low calorific value (3500 Kcal/kg), and results 30-60% of
ash content. India’s major source of power, even in the near future, is
going to remain coal based thermal power plants hence, Ash disposal
would continue to be a subject of priority since environmental issues
holds greater importance in this century.

Though it has been proven to be a resource material for various uses
such as earth material, ingredient for cement manufacture, raw material
for manufacture of bricks, tiles and aggregates, the demand for ash may
not at all time match with the supply of ash, which is produced 24x7, as
the power plant operates. This requires a suitable system for storage of
ash till its user is found and the economic use of the ash is explored.

Union Ministry of Environment, Forest and Climate Change (MoEF&CC)
of India has issued notifications to address utilization of ash for various
purposes.

1.1 Physical and Chemical Properties of Fly Ash

Physical, chemical and mineralogical properties of Fly Ash in general
varies as they are influenced by coal source / quality, combustion
process, degree of weathering, particle size and age of the ash. In
addition, the particle size of ash at different locations and depth in the
ash pond distinctly based on the length and width of the pond, flow rate,
existing natural slope etc.

As per the ASTM standards India bituminous and sub bituminous coal
results class F ash and lignite coal ash is class C type having high degree
of self-hardening capacity.




Particle size of Ash varies widely from 0.1 pm to 900 pm with specific
surface area greater than 0.1038m?2 /gm. Fly Ash is a non-degradable,
non-perishable, inert material. Typical properties of Ash are represented
in table-1 below:

Table 1: Typical Properties of Fly Ash*

Engineering Properties Range
Grain size,% Bottom Ash | PFA(pulverized
fly ash)
Clay 0 0
Silt 15-40 60-90
Sand 50-80 05-20
Gravel 0 0
Specific Gravity 1.58-2.24 1.58-2.2
Maximum Dry Density(gm/cc) 1.004 1.037
Optimum Moisture Content.% 39.4 60.6
Effective Cohesion(Kg/cm?2) ) 0 0
Effective angle of shearing resistance 42 34
degree
Coefficient of Permeability (cm/sec) 102 to 104 10-5 to 108
Chemical constituents Range (%)
Bottom Ash PFA
Silica (SiOy) 70.0 73.2
Alumina(Al203) 24.4 21.3
Iron Oxide (Fe2O3) 2.50 2.56
Calcium Oxide (CaO) 0.50 0.60
Magnesium Oxide (MgO) 1.1 1.0
Sulphur Oxide(SO3) 0.5 0.5

Note* The values given in the table are tentative values only for guidance
exact values shall be as per actual field tests.

1.2 Ash Pond/ Dykes

Ash Dykes Ash Dyke/Ash ponds are well engineered structures used for
storage of bottom ash and fly Ash generated at Thermal Power Stations.
A single ash dyke/ash pond may contain multiple lagoons for ash storage
based on operational requirements, and other associate structures such
as Overflow lagoons/Silting basins etc. At the disposal areas, storage
space is created by constructing ash dyke embankments all around,
within which ash particles will be allowed to settle and the decanted
water is allowed to escape though outlet structure.

The dyke around the ash disposal area is constructed in multi-stage.
Initially a starter dyke is constructed utilizing earth excavated from the
ash disposal area itself and when it is filled with discharged ash the
height of ash dyke embankment is raised. Power plants in India have
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been generally using ash as the main construction material for
subsequent dyke raisings, over the ash dyke to reduce cost. Over the ash
core in raising dyke, a layer of earth (generally>500mm thick) is laid to
protect ash from erosion due to wind and water since ash is a light
material compared to earth. For the purpose of design and construction
of embankment with ash, and the principles of Soil Mechanics are
applied. Typical section of ash dyke is shown below in figure 2
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Ministry of Environment and Forests and Climate Change
(MoEF&CC) Notifications

Fly Ash Mission, a Technology Project in Mission Mode of Government of
India, was commissioned during 1994 as a joint activity of Department
of Science & Technology (DST), Ministry of Power (MoP) and Ministry of
Environment and Forests and Climate Change (MoEF&CC) with
Department of Science & Technology as nodal agency. The Fly Ash
Mission was set up to promote research in the area of fly ash utilization
so that fly ash could be gainfully utilized instead of its disposal in ash
ponds. Ministry of Environment & Forests and Climate Change,
Government of India issued 1st Notification on Fly Ash Utilization in
September 1999, which was subsequently amended in 2003, 2009 and
2016 stipulating targets for fly ash utilization for Thermal Power Stations
and use of fly ash by construction agencies within a prescribed radius of
any thermal power station.

Ministry of Environment and Forests and Climate Change (MoEF&CC)
vide Notification No. S.O. 5481 (E) dated 31st December, 2021, issued a
notification on Ash utilization by coal and lignite thermal power plants
which shall be applicable for Financial Year 2022-23 onwards. Further
an amendment to this notification was issued vide Notification No. S.O.
6169 (E) dated 30th December, 2022.The notification as published and
its amendment is placed at Annexure-I, II for reference.




The notification mandates 100% ash utilization. The relevant clauses of
the notification after incorporation of amendments are reproduced here
for reference:

A(4) Every coal or lignite based thermal power plant shall be responsible
to utilise 100 per cent ash (fly ash and bottom ash) generated during that
year, however, in no case shall utilisation fall below 80 per cent in any
year, and the thermal power plant shall achieve average ash utilisation of
100 per cent in a three years cycle:

Provided that the three years cycle applicable for the first time is
extendable by one year for the thermal power plants where ash utilisation
is in the range of 60-80 per cent, and two years where ash utilisation is
below 60 per cent and for the purpose of calculation of percentage of ash
utilisation, the percentage quantity of utilisation in the year 2021- 2022
shall be taken into account as per the table below:

Utilisation First compliance Cycle | Second compliance
percentages of to meet 100 per cent cycle onwards, to meet
thermal power utilisation 100 per cent utilisation
plants

>80 per cent 3 years 3 years

60-80 per cent 4 years 3 years

<60 per cent 5 years 3 years

Provided further that the minimum utilization percentage of 80 per cent
shall not be applicable to the first year and first two years of the first
compliance cycle for the thermal power plants under the utilization
category of 60-80 per cent and <60 per cent, respectively.

Provided also that 20 per cent of ash generated in the final year of
compliance cycle may be carried forward to the next cycle which shall be
utilized in the next three years cycle along with the ash generated during
that cycle.

Provided also that new thermal power plants commissioned on or after the
date of publication of this notification shall follow the first compliance cycle
similar to the compliance cycle specified for thermal power plants having
utilization per cent less than 60 per cent. as specified in the table.

Note: The utilization targets as per the applicable compliance cycle shall
commence from 1st April, 2022.




(5) The unutilised accumulated ash i.e. legacy ash, which is stored before
the publication of this notification shall be utilised progressively by the
thermal power plants in such a manner that the utilization of legacy ash
shall be completed fully within ten years from 1st April, 2022 and this will
be over and above the utilisation targets prescribed for ash generation
through current operations of that particular year:

Provided that the minimum quantity of legacy ash in percentages as
mentioned below shall be utilised during the corresponding year and the
minimum quantity of legacy ash is to be calculated based on the annual
ash generation as per installed capacity of thermal power plant.

Year from Ist 2nd 3rd -10th
date of
publication
Utilisation of | At least 20 At least 35 per | At least 50 per
legacy ash (in | per cent cent cent
percentage
of Annual
ash)

Provided further that the legacy ash utilisation shall not be required where
ash pond or dyke has stabilised and the reclamation has taken place with
greenbelt or plantation or solar power plant or wind power plant as per the
guidelines issued by the Central Pollution Control Board (CPCB) as
specified in sub-para (6) and the concerned State Pollution Control Board
shall certify in this regard. Stabilization and reclamation of an ash pond or
dyke including certification by the State Pollution Control Board (SPCB) or
Pollution Control Committee (PCC) shall be carried out within a three years
from 1st April, 2022. The ash remaining in all other ash ponds or dykes
shall be utilised in progressive manner as per the above mentioned
timelines.

Note: The obligations under sub-paragraph (4) and (5) above for achieving
the ash utilisation targets shall be applicable from 1st April, 2022.

Provided that ash stored in all ash ponds or dykes other than operational
ash pond or dyke designated for temporary storage of ash as specified in
sub-para (6) shall constitute the legacy ash and either to be reclaimed or
stabilised or utilised.

(6) Any new as well as operational thermal power plant may be permitted
operational ash pond or dyke for temporary storage of ash within an area
of 0.1 hectare per Mega Watt (MW). Technical specifications of operational
as well as stabilized and reclaimed ash ponds or dykes shall be as per the
guidelines of the Central Pollution Control Board (CPCB) made in




consultation with the Central Electricity Authority (CEA) and these
guidelines shall also lay down a procedure for annual certification of the
operational as well as stabilized and reclaimed ash pond or dyke on its
safety, environment pollution, available volume, mode of disposal, water
consumption or conservation in disposal, ash water recycling and green
belt, etc. and shall be put in place within three months from the date of
publication of this notification:

Provided that up to two operational ash ponds or dykes for thermal power
plants commissioned before 31st December, 2021, having installed
capacity less than or equal to 1600 MW, and up to four operational ash
ponds or dykes for thermal power plants having installed capacity more
than 1600 MW, having multiple lagoons, within the specified area from the
existing ash ponds or dykes, may be designated with clear demarcation
along with coordinates, and shall inform to Central Pollution Control Board
(CPCB) and concerned State Pollution Control Board (SPCB) or Pollution
Control Committee (PCC) by 31st March, 2023:

Provided further that one ash pond or dyke shall be permitted in case of
new thermal power plants or expansion of existing thermal power plants
commissioned on or after 31st December, 2021, which shall inform the
details of demarcation along with coordinates to Central Pollution Control
Board (CPCB) and concerned State Pollution Control Board (SPCB) or
Pollution Control Committee (PCC) within 3 months from the date of
commissioning of thermal power plant or by 31st March, 2023, whichever
is later Provided also that coal and lignite based thermal power plants
shall not be allowed to further establish or designate any new operational
ash pond or dyke:

Provided also that specification of 0.1 hectare per Mega Watt (MW) of an
operational ash pond or dyke shall not be applicable for the thermal power
plants commissioned before 03rd November, 20009.

The scope of guidelines shall cover the siting/location/planning,
technical specifications /design & engineering standards disposal system
regulation and procedure for maintenance and annual certification to
ensure that the ash storage shall be safe and ash utilization shall fulfill
the requirement of the plant and comply with the MoEF&CC norms. The
factors affecting the environment i.e. land for ash disposal, pollution on
Groundwater and surface water bodies, fugitive dust emission and
failure/breach of ash dyke.




SECTION-A

(Siting, Design and Engineering Standard for
New Ash Ponds)




CHAPTER 2

ASH CONVEYANCE FROM PLANT TO ASH
POND

2. Disposal of Fly ash

The generated ash is disposed of in well designed, constructed and
maintained ash ponds generally in wet slurry form. At specific location,
compared to wet ash disposal system, dry ash disposal system may also
be suitable. In new projects, due to inherent benefit of the system, high
concentration slurry disposal (HCSD) system is being preferred to reduce
land and water requirements as well as to prevent contamination of
ground water.

Basically, thermally power projects are to be provided with systems for
100% dry ash extraction and storage and supply of ash to various
entrepreneurs for promoting ash utilization. As per MOEF&CC
notification clause no A (8), Each TPP shall install dedicated dry Fly Ash
silos for storage of at least 16 hours of ash based on the installed capacity
having separate access roads so as to ease the delivery of ash.

The unutilized ash may be disposed-off using mainly three types of ash
disposal systems:

a. Wet Disposal in lean slurry form into ash dyke/ mine voids

b. Dry Disposal in Ash Mound form

c. Wet Disposal in High Concentrated Slurry form into ash dykes

The details of all the above systems are described in the following
sections.

2.1 Wet Disposal in Lean Slurry Form:

This system is widely used in India. The system consists of extraction of
fly ash from Electro Static Precipitator (ESP), conveying to fly ash silos
and slurry mixing tanks and pumping slurry to disposal area using
centrifugal pumps. A free-flowing lean ash slurry is made with water,
which is pumped into storage areas. Ash disposal pond/lagoons are
formed by constructing dykes (embankments) made of earth / ash or
using natural depressions such as mine voids and the slurry is discharged
into the lagoons from pipelines. Ash particles settle in the lagoons and
clear water above the ash surface is decanted. Decanted water is taken
out through water escape structure and recirculated to plant through an
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Ash Water Recirculation System (AWRS) for reuse in ash disposal system.
A photograph of a typical lean slurry is shown in figure 3.

Figure 3: Lean Slurry Disposal System

Fresh deposits of ash are in the form of marsh. However, over a period of
time, especially when overlain by several layers, these ash deposits get
consolidated into high density layers with little or no free water. This
system has following limitations:

1. Due to high velocity wear and tear of pipes is more

2. The dykes are designed as dams and are always filled with slurry,
with a risk of breach/seepage it needs continuous operation and
maintenance.

2.2 Wet Disposal in High Concentration Slurry Form:

This is an advance system of wet disposal with fly ash concentration of 60% to
70% of ash by weight. Due to high concentration of ash, it is pumped through
high pressure slurry pumps to disposal area and needs steel pipes for
conveying slurry. Flexible pipes are used at disposal area. Centrifugal pumps
have also been tried for conveying high concentration slurry to long distance
in one plant and reported to be working satisfactorily.

High concentration slurry is homogeneous in nature which ensures that
no water is released when slurry is discharged in the ash disposal area.
Dense, compact deposit is formed with rapid drying. High concentration
slurry attains relatively steep slopes at the point of disposal. A
photograph of a typical high concentration system is shown in Figure 4.

Figure 4: High Concentration Slurry Flowing on Slopes which dries out by the
time it travels 30-40 m from the source
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High Concentration Slurry Disposal (HCSD) system has the following
advantages and limitations.

Advantages of High Concentration Slurry Disposal (HCSD):

1. HCSD reduces water and land requirement, it is ecofriendly, no
leachate discharge

2. Low water consumption with respect to lean slurry disposal and no
release of free water at disposal

3. As the slurry travels at slow speed, wear and tear of pipes is less

4. High concentration slurry is easy to dig and can be used for various
purposes at a later stage

5. Low maintenance of ash dyke

6. Danger of breaching the dyke is negligible.

Limitations of High Concentration Slurry Disposal (HCSD):

1. Ash pipes often get choked due to high concentration slurry
2. Seamless steel pipes for conveying HC slurry are required.
3. High concentration slurry disposal requires high pressures.

2.3 Dry Ash Disposal System:

This system is entirely different from the wet disposal system. In the dry
ash disposal system, furnace bottom ash (FBA) and pulverized fly ash
(PFA) are transported in moistened form from Hydro bins and Silos
respectively to ash mound site on fixed belt conveyors in enclosed
gantries. In the ash mound area ash is disposed of by various types of
equipment like fixed, extendable, shift able and mobile belt conveyors, a
crawler mounted boom spreader, a crawler mounted bucket wheel
reclaimer and a variety of wheeled and crawler mounted mobile
equipment. At present, it is being used at only one station — National
Capital Thermal Power Station at Dadri.

For surface stabilization and dust suppression at the mound, a number

of measures are applied depending upon the nature of surface (flat,
finished slope or natural ash dump surface), such as surface compaction
& landscaping, sprinkling of water and polymers, spreading of cut grass
and vegetation by growing grass, shrubs & trees. As the mound
construction proceeds and finished slopes are available, the same are
covered with grass & plantation. It is proposed to cover the entire ash
mound area by plantation. Photographs of dry ash disposal system are
shown in following Figure 5,6.

Figure 5: Dry Ash Mound at NCTPS, Dadri (Working Front)
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Figure 6: Dry Ash Mound at NCTPS, Dadri (After Stabilization and Plantation)

Dry ash Disposal has several advantages over the above two systems:

Less land Requirement

Less water Requirement

Less risk of Ground Water Pollution

Progressive restoration of ash disposal site as useful land in form of
Park

HOON=

However, it has certain constraints and limitations too, such as:

1. High maintenance Cost.

2. Dependency on weather/climate conditions. Difficult to operate
during rains

3. Constraints of distance. It is preferred if disposal area is near to plant

2.4 Recommended system for conveyance of ash from plant to ash
pond:

1. New plants shall use high concentration slurry disposal system for ash
ponds.

2. The Existing plants shall carry out feasibility study to switch over to
high concentration slurry disposal system and submit the report and
time bound action plan for construction to SPCBs.

3. In case of ash mounds, dry ash disposal system which is a requirement
of the process shall be used.

13




CHAPTER 3
PLANNING OF ASH POND

3. General

Coal ash is produced by coal-based thermal power plants (TPPs) for
power generation. There are two types of ash produced by TPPs, i.e. fly
ash (80%) and bottom ash (20%). The fly ash is collected by electrostatic
precipitators from the flue gases of power plants, and the bottom ash is
collected from the bottom of the boilers. The ash generated by TPPs is
generally disposed by one of following two ways:

(1) Dry Disposal: Ash collected in the ESP Hoppers is removed in dry form
by using either vacuum system or pressure system and is conveyed to
a buffer hopper. The ash is transported in dry form by pneumatic
conveying to the storage site. Ash is spread in layers which are
amenable to adequate compaction. To facilitate compaction additional
water is added into the ash.

(2) Wet Disposal: Fly and bottom ashes are mixed with suitable proportion
of water and pumped out from the TPPs as slurry in the ash pond. It
is the most commonly used as it is less expensive ash management
practice worldwide. The mixed fly and bottom ashes in ash pond is
called pond ash.

3.1 Ash Pond

Ash ponds are engineered dam and dyke facilities used for storage of
bottom ash and Pulverized Fly Ash (PFA) generated at Thermal Power
Stations. Ash ponds are also used to enable water to separate from the
fly ash slurry. Water from the Ash ponds is recycled back, reducing the
use of fresh water. Ash ponds use gravity to settle out large particulates
(measured as total suspended solids) from the thermal power plant.

3.2 Parameters for Design and Construction of Ash Pond
3.2.1 Quantity of Ash
The quantity of Ash produced in a power plant will depend upon the

ash content in the coal and total quantity of coal used by thermal
power stations.
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3.2.2 Storage Volume

In-situ dry density of pond ash varies from 0.78 to 1.05 gm /cc,
specific gravity refer table 1 chapter-1 page 4 of the guidelines. In
absence of the site specific data, average density of 1.00 tons/m3
may be taken for storage volume calculations in wet disposal
system. The design life of the ash pond varies from plant to plant
and based on site conditions and ash utilization rate in view of latest
notification for ash utilization.

3.2.2.1 Lagoon Size

A minimum area shall be provided for each of the lagoons,
depending upon the discharge rate of slurry, the specific
gravity of ash particles, and the size of smallest particles of
ash to ensure proper sedimentation of ash particles.

In the absence of data, the smallest size of ash particles may
be assumed as 0.002 mm, unless reliable ash test results
are available for that project. Particles settling velocities are
inversely proportional to the viscosity of water which will
vary with temperature and for sizing calculation, the value
at 5°C may be considered.

3.3 Land Requirement

As per clause no A(6) of MOEF&CC notification (Dec,2021) and its
amendment dated 30th December,2022- Any new as well as
operational thermal power plant may be permitted operational ash
pond or dyke for temporary storage of ash within an area of 0. 1 hectare
per Mega Watt (MW). However, from storage point of view the area
required could be less considering ash utilization as per MOEF
notification.

3.4 Height of Ash Dyke

The ash dyke shall be designed for ultimate heights (starter dyke and
subsequent raisings) based on ground topography, foundation soil,
availability of construction materials etc. The minimum height of ash
dyke is finalized based on natural ground level in ash pond area, High
Flood Level (HFL), ash water recirculation requirements and free
board requirements as per IS code. In general, starter dyke height of
the storage lagoon is made in the range of 10m-15m. The ash dyke
embankments are to be analyzed and designed as water retaining
structures conforming to IS: 7894, [S:12169 & [S:9429.

The initial starter dyke shall be constructed using earth in new
project. In case of expansion projects ash may be used for starter
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dyke construction. In such cases expert advice shall be obtained for
taking precautions design. However, below HFL, ash shall not be
used as fill. The raising of ash dyke may be done using ash with a
minimum 500 mm thick earth cover subject to satisfying the stability
criteria as laid down in IS 7894. However, the thickness of earth cover
may be increased based on expert advice depending upon site and
geology, rainfall etc. Internal drainage shall be as indicated in the
construction drawing.

3.5 Site Selection:

The main aspects to be considered are the distance to the ash dyke,
properties of coal, topographical conditions, geological locations,
meteorological conditions etc. To protect the environment due to ash
disposal various site-specific studies like topographical survey,
earlier land use map, drainage pattern, environmental impact
assessment, archives, meteorological data, hydrological studies,
geotechnical investigations are carried out at the proposed site.

Recommended siting conditions:

i)  Site should be selected to ensure that the base can be located
no less than 5 ft above the upper limit of the uppermost aquifer,
or it must be demonstrated that there will not be any hydraulic
connection between the base and the uppermost aquifer due to
normal fluctuations in groundwater elevations.

ii) The ash ponds should be located at least 500 m away from the
HFL/ FRL of the Rivers/ Reservoirs

iii) Site should not be located in wetland.

iv) Site should not be located within 60 m of the outermost
damage zone of a fault that had displacement in Holocene time,
unless it is demonstrated that an alternative setback distance
of less than 60 meters (200 feet) will prevent damage to the
structural integrity.

v)  Site should not be located in seismic impact zones unless it is
demonstrated that all structural components including liners,
Ash Water collection and removal systems, and surface water
control systems, are designed to resist the maximum horizontal
acceleration in lithified earth material for the site.

vi) Site should not be located in an unstable area unless it is
demonstrated that good engineering practices have been
incorporated into the design to ensure that the integrity of the
structural components will not be disrupted.
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3.6 Configuration

The scheme for ash disposal generally envisages two lagoons for
bottom ash (BA) with one common over flow lagoon (OFL) and one
lagoon for fly ash (FA) with one silting basin. The silting basin is to
be used for collecting excess rainwater to ensure dyke safety. The
dykes are planned with various numbers of raisings depending on
maximum height of starter dyke, capacity requirement and
foundation conditions. Well type water escape structure with flexible
opening are envisaged for decanting water from storage lagoon to over
flow lagoon for recirculation through Ash water recirculation system
(AWRS). Spillways shall also be envisaged for discharging excess
rainwater from storage lagoons/OFL. BA Storage lagoon and OFL are
necessarily to be provided with impervious liner using bentonite-
blended soil or equivalent to ensure no ground water contamination.

The topography of the ash dyke area is undulating terrain with
varying levels. The total length of the starter dyke may be in few
kilometers. Typical configuration of ash pond is shown in following
figures 7 and 8.
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3.7 Type of Embankment

From the point of view of material of fill, an earthen embankment can be
classified as:

[. Homogeneous Embankment
II. Zoned Embankment
III. Earth and Rock Fill
Embankment

3.7.1 Homogeneous Embankment

A homogeneous embankment is one which consists of practically
uniform materials throughout. This type of embankment is suitable
where the readily available soils show little variation in permeability
or soils of contrasting permeability are available only in minor
quantities.

For embankment in ash disposal areas, soil excavated from the
disposal area itself shall be made use of, as far as possible. Within
the limited areas of lagoons in the order of 300 to 500 acers, not
much variation is expected in the soil characteristics, in the top one
to two metre depth from surface. Hence homogeneous embankment
can be constructed in general. Typical homogeneous ash dyke section
is shown in following figure 9.
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Fig 9. Typical homogeneous ash dyke section

3.7.2 Zoned embankment

A zoned embankment consists essentially of an inner or enclosed
impervious zone supported by two or more outer zones of relatively
pervious materials. Thus the scheme of zoning may divide the dyke
into three or more zones, with the supporting zones increasing in
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coarseness of particle size and perviousness towards the outer slope.
For this type of embankment, it is essential that materials of different
size ranges should be available either in different borrow areas or at
different levels in the same borrow area.

For zoned embankments, materials of contrasting permeability will
have to be brought from outside in large quantities which may be
uneconomical and result in loss of additional storage volume which
could have been obtained with excavation of material from within the
ash disposal areas. Typical zoned ash dyke section is shown in
following figures 10.

ws

SECTION WITH CLAY CORE

Fig 10. Typical zoned ash dyke section

3.7.3 Earth and Rock Fill Embankment

An earth and rock fill embankment consist of an earthen
embankment “core “covered with large rock fill on the upstream or
downstream slope, or on both. The earth-fill portion of the
embankment may be zoned with two or more layers of soil or by
graded filter layer. The selection of rockfill is governed by the
availability of material and consideration of economy and structural
stability. This configuration is normally avoided unless good
construction soil is not readily available at the ash disposal site.

3.8 Over Flow Lagoons (OFL)

Over flow lagoons are provided with overflow type spillway with stilling
basin. The capacity of overflow spillway is decided based on the water
used in making slurry and flow generated by rainfall over the pond area.

3.9 Water Escape Structure (WES)

Construction of well type Water Escape Structure (WES) in each bottom
ash lagoon with intermediate openings with provision of closing when ash
level rises opening is provided for taking out the decanted water from
storage lagoon to overflow lagoon for recirculation through AWRS pump
house. The flexible opening provided in the WES wells would be used to
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maintain optimum water cover over the deposited ash in the lagoon
under charge to prevent any fugitive dust emission from storage lagoon.

Any pipe embedment inside the dyke body is a vulnerable point from the
dyke safety point of view and extreme care shall be taken. Preferably a
single pipe shall be provided in case of new construction of Ash dyke
However the actual requirement of number of pipes shall be as per
detailed design. Cut off collar and diaphragm, filter may also be provided
in the pipe embedment inside the dyke body.

Draw off pipes shall be provided from the water escape wells such that
their outlet level is 0.25 m above the maximum water level in the overflow
lagoon. If the pipes are to be kept above ground level, suitable earthen/
ash embankment shall be provided along the pipe routed to support the
pipes. The size of well/wells shall be sufficient to also draw out the
rainwater collected within the ash pond in addition to the decanted water
from the ash slurry.

Approach bridges/bunds shall be provided for access to wells from the
dyke tops. A typical sketch of WES is shown below.

STORAGE

L AGOON ! i A

Fig 11: Typical Water Escape Structure (WES)

3.10 Requirement of Toe drain/ Seepage water pump house

National Green Tribunal (NGT) & State Pollution Control Boards (SPCBs)
have issued directive for zero discharge from Plant and prohibiting any
discharge of liquid effluent from ash dyke into the river or any surface
water body.
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Accordingly, the toe drain water from the ash dykes is not to be
discharged into the nearest river/ water body and needs to be
recirculated. In recent projects, the above aspect is taken care during the
engineering of the AHS/ Ash dyke package where in toe drain water is
envisaged to be pumped back into ash dyke for recirculation.

3.11 Requirement of inspection road for dyke and ash/ash water pipe
corridor

In view of heavy and frequent movement of vehicles on ash dyke, the
following needs to be considered:

1) Inspection/ Service and dyke top road all along the periphery of ash
dyke may be provided.

2) The WBM road on the dyke shall be designed for heavy loads at least
40 MT as per IRC guidelines.

3) It is advisable that along with WBM, minimum 100mm thickness of
BM (Bituminous macadam) and 40 mm thickness of BC (Bituminous
concrete) is to be provided for smooth movement of
inspection/maintenance vehicles.

4) Top width of the dyke shall be 6 m to accommodate a Single lane road
of about 3.75 m width with shoulder on both sides on the top of dyke
throughout the length of lagoons having provisions for the overtaking
zone of 10 m width.

5) Provision of guard wall/posts along edge on either side of ramp with
fluorescent white & black colors stripe paints may be made, wherever
feasible.

6) At each entry point for vehicle movement, there is need to widen the
dyke top up to 10m on either side of entry point by S0 m considering
double lane road. The base width of dyke shall be increased
accordingly considering the slope of the dyke.

7) Ash dyke embankment should not be used for regular plying of heavily
loaded vehicles; however, exit/ entry of the vehicles into or from ash
pond may done by Site by providing additional number of suitable
approaches/ ramps on either side as per requirement and site
condition.

8) Wherever ramps are required as per site requirement to approach on
the dyke top, suitable drainage provision through number and size of
pipes to be decided depending upon discharge at toe drain shall be
provided.

9) At the junctions between approach road & dyke top, the kerb shall be
replaced by suitable hump as per site conditions. Provision of Safety
poster and required road safety signage at each side of Dyke road for
ensuring safe transportation.
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3.12 Slurry discharge points for Lean slurry disposal

Multi point discharge shall be adopted to (i) achieve more or less uniform
ash filling within the lagoon, (ii) completely utilize the available storage
capacity and (iii) maintenance of water cover throughout to avoid island
formations of ash within the lagoon leading to fugitive dust problem.

Ash slurry shall be discharged in a lagoon starting from the areas near
the well and progressively shifting from the well area to the areas away
from the well. No discharge shall be allowed on the slopes. A minimum
of SH (H is the Height of the embankment) shall be maintained from the
heel of the embankment. The discharge shall also ensure that ash surface
is not exposed anywhere above the water level.

3.13. Slurry discharge points for HCSD disposal

It is recommended to locate the discharge spigots at every 200 meter
intervals by providing T sections on top of the main dyke. A blind flange
should isolate each T open end. There will be 2 or 3 discharge lines at
each discharge spigot going inside the storage area depending of the
number of main discharge lines on the top of the relevant dyke.

Just downstream each T the piping should also be isolated from the
slurry flow in order to avoid clogging of this pipe by slurry.

3.14. Rehabilitation of the storage area

After completion of the storage area operations, designated areas can be
rehabilitated by covering these areas by top soil and vegetation after
checking stability and consistency. It is advised that a civil engineering
survey is to be executed to verify the stability of the filled area and to
advise in a cultivation scheme/solar or wind power plants or other
purposes as allowed under Ash Utilization Notification.
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CHAPTER 4
DESIGN PROCEDURE FOR ASH POND

4. General

In general, for Ash disposal, Starter Dyke of height 10-15m height and
subsequent raisings of 3-5Sm height each (effective height) for future
storage are considered. The stability analysis is to be performed for
starter ash dyke without raising and with each subsequent raising
separately for static and seismic cases as per IS 7894. The starter dyke
to be constructed first and subsequent raisings to be constructed in
stages after the starter dyke is filled with ash to its capacity.
Homogeneous embankment is generally preferred using earth for starter
dyke and ash in dyke raisings with 500mm(min) thick earth cover.
Typical section of Ash Pond with upstream raisings is shown below fig 12

Fig 12 Typical section of Ash Pond

The topography of the proposed ash dyke area shall be evaluated. The
top levels of dyke in different lagoons are to be decided based on the
ground topography, ash characteristics, ash disposal system and
foundation conditions.

4.1 Stability
The stability of the dyke embankments is checked for

i) static and
ii) seismic conditions as per IS: 7894.
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The Criteria for safe design of earthen dyke should be in line with
[S:12169 (Criteria for Design of Small Embankment Dams) and
[S:8826 (Guidelines for Design of Large Earth & Rock-fill Dams) as
applicable.

The basic requirements for design of embankment dams are to
ensure:

a) safety against overtopping;

b) stability, and safety against internal erosion

c) base design and Ash water collection to prevent infiltration

d) run-on control and runoff control & collection

4.2 Factors to be considered for safe design of ash dyke

1)

2)

3)

4)

S)

embankments.

There should be no danger of over topping. This involves sufficient
spillway capacity, and adequate net free board, considering also the
settlement of the dam and foundations. In seismic zones, extra
allowance is needed for free board. A minimum free board (from water
level to top of the dyke) of 1.5m is suggested for ash ponds as per IS
10635.

The location of the outlet/spillway shall be such that by suitably
locating the ash slurry discharge pipe outlets, the fringes of the ash
dyke all around are filled up first. The top of the outlet shall be decided
so as to ensure continuous flow of slurry water towards the outlet
without allowing heading up of water along the fringes of dyke.

The seepage line should not cross the downstream face above one third
height of the dyke. This is to prevent “sloughing” of the face and
possible failure. If the seepage line meets the downstream face, the toe
softens by saturation and due to adverse seepage forces, a local failure
at the toe may occur. This is avoided by the provision of internal
drainage arrangement in the dyke. In case of no data, the top seepage
line (phreatic line slope may be taken as 1(V):6(H), sloping down wards.

Water passing through or under the dyke should be unable to remove
material of the dyke or foundation. This criterion is meant for
protection against piping failures and involves provision of filters in the
embankment section, and seepage control measures for foundations.

There should be no opportunity for free flow of water from upstream to
downstream face. Free flow may occur through internal cracks, along
conduits or after erosion caused by leaks from pressure conduits, at
joint with masonry or concrete sections or with abutments, through
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layers left loosely compacted, through holes made by rats or animals
or those left by rotten roots of dead trees etc. Once a concentrated leak
starts, it is almost impossible to avoid failure. Precautions have to be
taken against all these eventualities.

6) The upstream and downstream slopes should be stable against the
most adverse conditions to which they can be subjected. Both slopes
have to be checked for end of construction condition when rapid
mechanized construction is carried out, which generates large
undissipated pore pressures in the compacted layers. Instability may
also arise from presence of thin pervious seams in clay foundations
which may transmit high consolidation pore pressures generated
under the embankment by its load to lightly loaded areas beyond the
toe of the dam and thus cause failure.

7) In seismic zones any of the above conditions may have to be combined
with seismic effects.

8) The foundation shear stresses should be smaller than the shear
strength to provide a suitable margin of safety. This problem is likely
to arise in case of foundations of highly plastic clays, the period just
after the construction of dam being the most critical.

9) Both the upstream face and the downstream face should be properly
protected against wave action and rain cuts.

4.3 Geotechnical investigation

Detailed investigations shall be conducted to find out the properties of
foundation soil within the proposed ash pond area including permeability
of soil. The dyke shall be founded on a firm stratum suitable ground
improvement if required shall also be carried out based on geotechnical
investigation.

Detailed laboratory tests shall be conducted to establish the physical,
chemical and engineering properties of soil and analysis of subsoil water.
In case, grained surface is not suitable, it should be used only after
ground improvement based on the detailed Geotechnical investigation
report. Based on properties of founding soil and fill material, the stability
and seepage analysis shall be carried out.

Detailed investigations shall be conducted to find out the properties of
foundation soil as well as the borrow area soil for starter dyke
embankment, filter material. Detailed investigations shall include but not
be limited to the following:

i) Foundation Soil along the alignment of dyke embankment
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a. Collection of disturbed and undisturbed samples and conducting
Standard Penetration Test in Boreholes.

b. Collection of undisturbed samples from trial pits.

c. Conducting field permeability test in bore holes by pumping in/out
tests depending upon the position of Ground Water Table and in trial
pits by percolation test. Packet tests in rock.

d. Laboratory tests to determine
1) Bulk density and moisture content
2) Grain size analysis
3) Liquid limit and plastic limit
4) Shrinkage limit
5) Specific gravity
6) Unconfined compression test
7) Tri-axial test - U-U test, C-U test and C-D test on undisturbed

samples.
8) Compressibility of foundation material

ii) Borrow area material

Laboratory test to determine:

1) Grain size analysis

2) Liquid limit, plastic limit and shrinkage limit

3) Specific gravity

4) Standard Proctor Compaction Test

5) Tri axial shear test - U-U test, C-U test and C-D test on
samples compacted to 95% of Standard Proctor Density.

6) One dimensional Consolidation test on samples compacted to
95% of Standard Proctor Density.

iii) Filter material (Sand filter)

The following laboratory tests on sand/ bottom ash (filter material) are
required to be carried out. Further analysis regarding suitability of
sand/ bottom ash as filter media w.r.t. base material of ash dyke
embankment.

i) Grain size Distribution

ii) Density (Bulk & Dry)

iii) Permeability test (Laboratory)

iv) Specific Gravity

v) Atterberg limits, if non-plastic the same shall be reported.

4.4 Design criteria

For defining the profile of the phreatic line across the dyke section, a
comprehensive seepage analysis shall be done for the ultimate height of
the dyke, with full water inside and tail water (if any due to H.F.L.), on
outside of the dyke, before doing the stability analysis. The slope stability
analysis of the dyke for ultimate stage shall be done for steady seepage
condition both for static and dynamic (earthquake) cases as per [S. 7894
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-Code of Practice for Stability Analysis of Earth Dams. Dyke shall be
designed as per best engineering practice including IS and studies by
reputed institutions. The design is done for the ultimate height and the
unutilized ash to be stored on temporary basis/ emergency use. Base
should have required liner system and Ash Water collection system to
prevent infiltration. Design should ensure run-on control and runoff
collection and disposal. HCSD system is designed to be operated
generally at an ash concentration of 55 to 65%. This ensures drying of
HCSD slurry within short period of time. Hence no liner is necessitated
in HCSD System.

MINIMUM DESIRED VALUES OF FACTORS OF SAFETY AND TYPE OF
SHEAR STRENGTH RECOMMENDED FOR VARIOUS LOADING
CONDITIONS AS PER IS 7894-1975

Case| Loading Condition of| Slope Most| Pore Pressure| Type of] Minimu
No. | Dam Likely to be| Assumptions Shear m
Critical Strength | Desired
Test to| Factor
be of
Adopted | Safety
I Construction condition | Upstream To be accounted | QR+ 1.0
with or without partial | and for by Hilf’s
pool* downstream | method
II Reservoir partial pool Upstream Weights of | R S+ 1.3
material in all +
zones above

phreatic line to be
taken as moist
and those below
as buoyant

III Sudden drawdown:
a) Maximum head water to | Upstream As given in 5.4.2 | R S+ 1.3
minimum with tail water of IS 7894 +
at maximum Downstream
b) Maximum tail water to As given in 5.4.5 1.3
minimum with reservoir of IS 7894 R S+
full +

v Steady  seepage  with As given in 5.5.2 | R S+ 1.5
reservoir full Downstream | of IS 7894 +

\Y% Steady seepage with | Downstream | As given in 5.6.1 | R S+ 1.3
sustained rainfall of IS 7894 +

VI Earthquake condition:

a) Steady Seepage Downstream | As given in case IV | R S+ 1.0%$
b) Reservoir full Upstream As given in Case II + 1.0$
R S+
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Case| Loading Condition of| Slope Most| Pore Pressure| Type of] Minimu

No. | Dam Likely to be| Assumptions Shear m
Critical Strength | Desired
Test to| Factor

be of

Adopted | Safety

+

Q-Unconsolidated Undrained Test, R-Consolidated Undrained Test, S-
Consolidated drained Test

*Where the reservoir is likely to be filled immediately after completion of the dam,
construction pore pressure would not have dissipated and these should be taken into
consideration

+This is to be adopted for failure plane passing though impervious foundation layer.
+ S test may be adopted only in cases where the material is cohesion less and free draining.
+

$ Values are according to 1S:1983-1975 “Criteria for earthquake resistant design of
structures (Third revision).

Note: These factors of safety are applicable for the methods of analysis
mentioned in this standard.

4.5 OTHER BASIC DESIGN GUIDELINES

In addition to the structural stability requirements for the design of ash
dyke, some basic design guide lines are given below:

a) Lagooning system

The water from the storage lagoons shall escape to the overflow lagoon
(OFL) through RCC water escape well type structures and RCC hume
pipes of suitable diameter. These hume pipes shall be encased with a
rectangular RCC section, with minimum lining thickness of 250 mm at
bottom & 150 mm on all other sides.

The water from the OFL shall escape through a RCC box culvert
spillway. The outfall structure shall have stair-way type energy
dissipating devices on the downstream slope of the dyke.

b) Design of Embankment

The design of embankment shall be done by a process of successive
trials and refinements. The following steps may be followed.
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Select a trial embankment section incorporating the available materials,
with the following parameters.

i) Top width - is usually kept upto 3 to 10 m metre having a WBM road
of with 100 mm and 150 mm of base & sub-base
respectively.

One overtaking space shall be provided on each side on
Top of the dyke. Ramp at one location shall also be
provided.

ii) Free board - 1.5 metre minimum. Higher free board shall be provided
if required from the anticipated wave height and from
run up point of view.

iii) Side slopes - Minimum 2.5 Horizontal to 1 Vertical for earthen/ash
embankment or as per design whichever is gentler.
3m wide berms shall be provided for all slopes at about
6 metre height intervals.

iv) Impervious - Bottom of all the pond shall be provided with a Liner
minimum of 300 mm thick Impervious Liner (bentonite
mixed soil or HCSD layer)/LDPE/HDPE liner.

v) Internal drainage arrangement:

a) Sand chimney of minimum 0.5 metre thickness, upto 1.0 m below
dyke top.

b) Sand blanket of minimum 0.5m depth.

c) Rock toe at the downstream toe of the embankment. Height of the
rock toe should be a minimum 1.2 metre as per provisions of IS
9429. With the above drainage arrangements, the phreatic line is
expected to follow the drainage path.

d) The exit gradient of seepage flow near the downstream toe shall be
checked by drawing flow nets. The exit gradient shall not exceed
about 0.14. If the gradient is more than this value, the dyke slope
will have to be flattened to reduce the gradient.

c) Slope protection works

i.

ii.

On the downstream slopes, where the annual rainfall is less than
200cm. and where there is no existence of water collections, turf
soding is sufficient.

When the annual rainfall is more than 200cm, downstream slopes
shall be protected by minimum 30cm thick stone pitching.
Wherever, there are chances of water accumulation on the
downstream side, the slope shall be protected by stone pitching of
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iii.

iv.

suitable thickness, depending upon the wave height likely to act on
the slope, in the region from below the toe of the dyke embankment
1.5 metre above the maximum water level to 1.5 metre minimum
water level.

On the upstream slope, dry fly ash brick packing (brick on flat) shall
be provided for the top portion or use sand bags, tyres (or any other
method if lining is provided) for a vertical height of 3 mts from the
dyke top considering 1.5 m free board.

On the top of the dyke, Water Bound Macadam surfacing shall be
made for movement of vehicles, which will also give protection to the
earth surface against rain and wind erosion.

d) Cut-off trench

If foundation material is very impermeable, a nominal cut-off trench
shall be provided in the portion upstream of sand chimney, to increase
the drainage path of any seepage oncoming at the junction between
the embankment and its foundation. A minimum bottom width of 4m
shall be provided for the cut-off trench to facilitate compaction with
rollers. If rock is available at a depth less than 1 metre, the cut-off
trench may be stopped at the rock level itself. The effect of cut-off
trench is not taken in the design and it is only provided as an
additional precaution against piping failure in foundation. For more
details, relevant IS codes may be referred.

e) Instrumentation

In order to monitor the performance of ash dyke during construction
and operation the following instruments should be installed at an
approximate distance of 500 metre along the alignment of the dyke and
at critical locations.

a) Piezometers

b) Surface settlement markers

f) Sand Blanket, Chimney and filter

The material for blanket, chimney and sand filters shall consist of
clean sound and well graded coarse sand. The materials shall be free
from debris, wood, vegetable matter and other deleterious matter. The
gradation of sand material/bottom ash shall meet the requirements as
per IS 9429.The filter materials shall be suitably compacted to a firm
condition to achieve a relative density of 70%. Bottom ash meeting filter
criteria shall be used in lieu of sand as filter material based on
availability.
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CHAPTER 5

CONSTRUCTION MATERIAL

5. Embankment Material

Earth embankments can be built with all kinds of materials ranging from
broken rock to silty soils, clays and ash. For a homogeneous section,
materials of low permeability and low plasticity are preferable. In zoned
section, two broad categories of materials may include many grades of
permeability. Even random materials can be accommodated in non-
critical portions of the section. The following materials are suitable for
homogeneous dykes, considering their permeability, shear strength,
compressibility and workability.

The embankment fill material for dyke shall belong to any one of the soil
classification namely ‘CH’, ‘CI’, ‘CL’, ‘CI-CL’, ‘MH’, ‘MI’, ‘ML-CL’, or ‘SC’.as
per IS 1498-1970

5.0.1 Suitability of Soils for Construction of Earth Dams

Relative | Homogeneous Zoned Earth Dam Impervious
Suitability Dykes Blanket
Impervious Pervious
Core Core
Very GC GC SW,GW GC
Suitable
Suitable CL,CI Cl1,CI GM CL,CI
Fairy SP,SM,CH GM, GC, SM, SP,GP CH,SM
Suitable SC,CH
Poor - ML,MI,MH - -
Not - OL,0I,OH,Pt - -
suitable

Cut of trench filling to be done using above fill materials and prepared by
blending the soil, with minimum 4 percent bentonite to achieve a
permeability not more than 1X10-° cm per second.
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The above fill material should be free from logs, stumps, roots, rubbish
or any other ingredient likely to deteriorate or affect the stability of the
dyke.

5.2 Raising by Fly Ash

Ash may be used for construction of embankment in case of raising. Ash
to be brought to the site from the ash pond/ location identified. Pond ash
to be excavated from a minimum distance of five times height of
embankment or 25m from heel of the proposed embankment of upstream
& centre-line raising whichever is more.

For the earth cover (minimum 500 mm) to be provided over ash core, in
the case of ash embankments, the soil shall consist of sandy loam free of
admixtures of stiff clay, refuse, stumps, roots, rock, brush, weeds or
other material which would be detrimental to the proper development of
the vegetation growth. The earth should meet following grading analysis.

= Sand 20% to 75%
= Silt 10% to 60%
= Clay 5% to 30%

A suitable grading and thickness of earth cover should be adopted based
on design requirement for stability and permeability.

5.2.1 Fly Ash

The following information on the Fly Ash to be used for dyke raising
should be evaluated before commencement of work:

1. Particle size of the material

2. The maximum dry density (MDD) and optimum moisture content
(OMC) as per IS code specified test, and the graph of density
plotted against moisture content, for this test. In general, fly ash
of compacted density lower than 1.1 gm/cc shall not be suitable
for embankment construction. The design parameters should be
rechecked, when fly ash of lower densities is encountered.

3. Shear strength parameters, for evaluation of the stability of
proposed slopes and the bearing capacity of foundations located
on the fill.

4. Compressibility characteristics, for predicting the magnitude and
duration of the fill settlement.

5. Permeability and capillarity are required to assess seepage and to
design drainage systems.

6. For typical geotechnical properties of Fly Ash refer Table 1 given
under Clause 1 of introduction chapter.
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ii.

1ii.

iv.

Vi.

Vii.

Viii.

iX.

5.2 Drainage/Filter Material
Drainage Filter:

Filters are extremely important in ash dykes and are used to prevent
piping and erosion of foundation materials. Filters are constructed in
layers, each of which is coarser than the one below it, and for this reason
they are often referred to as reversed filters. A filter must comprise
granular material fine enough to prevent soil particles being washed
through it and yet coarse enough to allow the passage of water and shall
be designed as per IS 9429

Dso of filter <25
Dso of base material

D;s of filter =6to 19/>5
Dis of base material

Dss of filter >5
D15 of filter

(The above equation ensures that the filter layer has permeability
several times higher than that of the soil it is designed to protect)

D15 of filter <5
Dss of base material

(The requirement of the above equation is to prevent piping within the
filter. The ratio D15 (filter) /D85 (base) is known as the piping ratio.)

The gradation curve of the filter material shall be nearly parallel to the
gradation curve of the base material.

The filters shall not contain more than 5% by weight of materials finer
than 0.075 mm size.

The sand filter layer shall be considered as the base material for
coarser filter layer.

The filter material shall be suitably compacted to a firm condition to
achieve a relative density of 70%.

In addition to the above, the provisions for filter as given in "[S: 9429-

Code of practice for drainage system for Earth and Rock Fill dam", also
shall be followed.
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For sand- material, the grading shall be decided as per filter criteria
specified above, so that the embankment fill material is prevented from
being carried away through the blanket, chimney and filters.

5.3 Rock Toe Material

The rock material used for the rock toe shall satisfy the following
condition:

a) Specific gravity shall not be less than 2.50 (As per IS 1122)

b) Sulphate soundness- Less than 10% loss of weight after 5 (Five) cycles
(As per IS 1126)

c) Aggregate Impact value shall not exceed 30% (As per IS 2386)
d) Water absorption shall not exceed 2.5% (As per IS 2386)

e) In slake durability test (as per IS 10050), the percentage retain after
two ten (10) minutes cycles shall be more than 85 %.

Rock toe shall be formed with rock material consisting of sound, durable
and well graded broken rock obtained from approved quarries and shall
be of approved quality prior to being transported to the area of deposition.
The materials shall range in size from 10 to 45 cm. All brush, roots or
other perishable materials shall be removed from rock-fill during
spreading and shall be transported to a disposal area.

The rock available from the excavation of water escape
structure/stripping/drain channel etc. which satisfy the quality
requirements specified above. These shall be washed, cleared, and
broken into required size and stacked separately.

Similarly, rock materials for rock toe satisfying the quality requirements
specified above can also be obtained from rock available within the land
acquired for construction of ash pond divide bund, if it is found suitable.
The rock will be broken to required size and shape and will be cleaned
before utilized.

5.4 GENERAL REQUIREMENTS OF HDPE/LDPE LINER

i. The HDPE geo-membrane manufactured from first quality virgin resin
only to be used. Blending of resins shall not be allowed. No recycled or
reworked geo-membrane shall be used except edge trim generated
during the manufacturing process (no more than 10%).

ii. The geo-membrane shall be free of plasticizers.

iii. The geo-membrane shall be free of leachable additives.
iv. The geo-membrane shall be free of factory seams.
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vi.

vii.

. The geo-membrane shall be free from dirt, oil, foreign matter, scratches,

cracks, creases, bubbles, blisters, pits, tears, holes, pores, pinholes,
voids, un dispersed raw material, any sign of contamination or other
defects that may affect serviceability, and shall be uniform in color,
thickness and surface texture.

The geo-membrane shall be capable of being seamed in the field to yield
seams that areas resistant to waste liquids as the sheeting.

HDPE /LDPE material to be used shall meet the minimum requirements
of GRI Standard GM13.

5.5 GENERAL REQUIREMENTS OF NON WOVEN GEOTEXTILE

ii.
1ii.

The non-woven geotextile shall be manufactured from first quality
virgin resin. Blending of resins shall not be allowed. No recycled or
reworked geotextile shall be used except edge trim generated during the
manufacturing process (no more than 10%).

The geotextile shall be free of plasticizers

The geotextile shall be free of leachable additives.

iv. The geotextile shall be free of factory seams.

v. The geotextile shall be free from dirt, oil, foreign matter, scratches,
cracks, creases, bubbles, blisters, pits, tears, holes, pores, pinholes,
voids, un dispersed raw material, any sign of contamination or other
defects that may affect serviceability, and shall be uniform in color,
thickness and surface texture.

vi. The geotextile shall be capable of being seamed in the field to yield
seams that are as resistant to waste liquids as the sheeting.

Materials

The nonwoven thermally bonded or needle punched or any equivalent
geotextile shall be used. The geotextile shall be made of polyethylene or
Polypropylene or polyester or similar fibers manufactured through
machine made process of heat bonding or needle punching techniques.
The mean Values of Geo-textile shall be as shown in Table-3

Table 3. Guide property of non-woven geotextile

Properties Mean Values Test Method

i) Mechanical

Wide width Strip Tensile S kN/m EN ISO 10319
Elongation 30-50 % EN ISO 10319
CBR Puncture resistance 2500 EN ISO 12236

ii) Hydraulic
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Apparent opening size

85 micron EN ISO 12956

Permeability

451/m2. sec EN ISO 11058

iii) Physical

Mass per unit area

150-300 g/sq.m.

Thickness

1 to2 mm

Note: Above properties are indicative and for guidance purpose only.
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CHAPTER 6
CONSTRUCTION AND SEEPAGE CONTROL

6. Introduction

Construction is a critical phase in achieving a safe dyke. Modern
construction equipment permits to achieve speed with quality. Generally,
a starter dyke is constructed and subsequent raising is done by either
upstream / inward raising or downstream/ outward raising.

In d/s method the volume of ash to be handled is more. This may add to
ash utilization. Depending upon the seismic zone the method of
construction may be finalized. In seismic zone V d/s method appears to
be a better option than u/s construction. The various methods are shown
below in figure 13.

Downstream Method Upstream Method

Centreline Method

Figure 13: Showing methods of dyke construction
6.1. Preparation of Embankment Sub-Surface
6.1.1 Clearing and Grubbing

This work consists of cutting, removing and disposal of trees, bushes,
shrubs, roots, grass, rubbish, etc., from the alignment and within the
area of land which will accommodate the embankment, drains and such




other areas as specified on the drawings. During clearing and grubbing,
adequate precautions against soil erosion, water pollution, etc are
required.

All trees, stumps, etc., falling within fill area should be cut to at least 500
mm below ground level and pits shall be filled with suitable material and
compacted thoroughly so as to make the surface at these points conform
to the surrounding area.

The entire area meant to receive the ash and earth filling shall be stripped
to a depth of minimum 150 mm. The exact depth of stripping shall be
depending upon the nature of topsoil and the vegetation present.

All organic matter, vegetation, roots, stumps, bushes, rubbish, swamp
materials, etc. shall be removed from the site. The stripping material and
other unsuitable materials as referred above shall be kept far away from
the area to be filled up so that these do not get mixed up with filling
material and disposed of to an identified area.

6.1.2 Stripping and Storing of Top Soil

When constructing embankment using ash, the top soil from all areas to
be covered by the embankment foundation should be stripped to
specified depth not exceeding 300 mm and stored in stock piles of height
not exceeding 2 m, for use in covering the fly ash embankment slopes (if
soil is suitable), cut slopes and other disturbed areas where revegetation
is desired. Top soil should not be unnecessarily trafficked either before
stripping or when in stockpiles. Also, these shall not be surcharged or
otherwise loaded and multiple handling should be kept to minimum.

6.1.3 Setting Out

After the site has been cleared, the limits of embankment should be set
out true to lines, curves, slopes, grades and sections as shown on the
drawings. The limits of the embankment should be marked by fixing
batter pegs on both sides at regular intervals as guides before
commencing the construction. The embankment should be built
sufficiently wider than the design dimensions so that surplus material
may be trimmed, ensuring that the remaining material is of the desired
density and in position specified, and conforms to the specified slopes.
Bench marks and other stakes should be maintained as long as they are
required for the work.

6.1.4 Dewatering
Compaction of fill material at around optimum moisture content should
be ensured. If the foundation of the embankment is in an area with
stagnant water, it is feasible to remove it, the same should be, and the
area of the embankment foundation should be kept dry. Care should be
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taken to discharge the drained water so as not to cause damage to works,
crops or any other property

6.1.5 Leveling

All existing undulations, holes, cavities, excavations made for plate load
rests and other soil investigations, etc. shall be filled with pond ash
having requisite moisture content. The ash thus filled shall be compacted
with the help of vibratory rollers so as to achieve Dry Density of not less
than 95% of Maximum Dry Density at optimum moisture content as per
IS — 2720 (Part-VII). This would result in a levelled surface upon which
layer wise filling and compaction of ash can be done.

6.2 Excavation of Pond Ash from Borrow Area

6.2.1 Site Clearance

All areas required for borrowing shall be cleared of all trees and stumps,
roots, bushes, rubbish and other objectionable material. Particular care
shall be taken to exclude all organic matter from the material to be placed
in the fill. All materials thus cleared, which can be burnt shall be
completely burnt. Balance shall be disposed off as specified. The cleared
areas shall be maintained free of vegetation growth during the progress
of the work.

6.2.2 Stripping

Borrow area shall be stripped of top layer by a depth of minimum 150
mm. The exact depth of stripping shall be decided depending upon the
nature of top layer and the vegetation present.

6.2.3 Borrow area watering & dewatering

The natural moisture content of material in the borrow areas as well as
the optimum moisture corresponding to the Proctor’s maximum dry
density for the material in the particular borrow area shall be obtained
from laboratory tests. Additional moisture, if required, shall be
introduced into the borrow area by watering well in advance of excavation
to ensure uniformity of moisture content. If in any borrow area before or
during excavation there is excess moisture, steps shall be taken to reduce
the moisture by the selective excavation to secure the materials of
required moisture content by excavating drainage ditches, by allowing
adequate time for drying or by other means. To avoid formation of pools
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in the borrow areas during excavation operations, drainage ditches from
borrow areas to the nearest outlets shall be excavated so as to obtain
homogeneous mix. In general, all materials from a particular borrow area
shall be a mixture of materials obtained for the full depth of cut.

6.3 Construction of Pond Ash

6.3.1. Filling of Cut off Trench

The cut off trench shall be filled up in layers not exceeding 300mm in
compacted thickness using impervious soils CL or CI type having
permeability less than 1 x 10® cm/sec, to be obtained from approved
borrow area. The suitability or otherwise of the material shall be
determined by laboratory tests. In case clayey soil of the specified quality
is not available, alternatively manufactured impervious soil by blending
required quantity bentonite (not less than 4 percent) to available soil to
achieve the specified permeability also can be used. Blending of bentonite
with earth shall be done in dry form in a concrete mixer. Each layer of
earth deposited shall then be compacted to have a dry density not less
than 98% of the maximum dry density (standard proctor) for the soil with
suitable tractor drawn heavy sheep foot tamping rollers or by any other
method. The compaction shall 'have to be uniform throughout the length
and breadth of each layer. The roller should be made to travel over the
entire section of each layer so that the earth is fully compacted and the
roller leaves no visible marks on the surface.

6.3.2 Trenches for water escape pipes

Before placing the water escape pipes within the embankment,
construction of dyke upto 600 mm above the RCC lining for pipes shall
be carried out without actually placing the pipes. Later on, trenches shall
be excavated for pipes and lining work, pits for cut-off collars and
diaphragm filters. These trenches shall then be filled using naturally
available CL-ML type soil (plasticity index 7-20) or with manufactured
soil by blending with bentonite to achieve specified plasticity. Earth
layers deposited in these trenches shall be compacted with plate
compactors to have a dry density not less than 100 percent of the
maximum dry density (standard proctor).

6.3.3 Impervious core
The spreading of the next layer shall be carried out only after the

underlying layer has been approved. The impervious core of the dyke
shall be made with approved clayey soil brought from elsewhere and I or
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with manufactured soil by blending the available sandy silty soil with
bentonite (not less than 4 per cent by volume) to achieve the permeability
not more than 1 x 10-° cm/sec. The procedure for laying and compaction
shall be the same as specified for the shells of dyke.

6.4 Placing the fill material

The materials for embankment shall be obtained from the approved
borrow areas and available excavated material to the extent possible. In
general, all materials from the particular borrow area shall be a mixture
of materials obtained for the full depth of the cut. Earth material available
from the excavation of cut-off trench etc. if found suitable can also be
used for the embankment construction.

The distribution and gradation of materials throughout the fill shall be
as shown in the approved drawings or as directed. The fills shall be free
from lenses, pockets, streaks, or layers of material differing substantially
in texture or gradation from the surrounding material. The combined
excavation and placing operations shall be such that the materials when
compacted in the fill will be blended sufficiently to produce the specified
degree of compaction and stability.

No stones, cobbles or rock fragments, having maximum dimensions of
more than 10 cm shall be placed in the fill. Such stones and cobbles shall
be removed either at the borrow pit or after being transported to the fill
but before the materials in the fill are rolled and compacted. The
materials shall be placed in the fill in continuous horizontal layers;
stretching right across the whole section, not more than 30 cm in
compacted thickness and rolled.

During construction a small transverse slope from center towards the
edges should be given to avoid pools of water forming due to rains. The
surface of materials to be placed thereon, shall be moistened and or
worked with harrow, scarifier or other suitable equipment, in an
approved manner to a sufficient depth to provide a satisfactory bonding
surface before the next layer of fill material is placed. If the rolled surface
of any fill is found to be too wet for proper compaction, it shall be raked
up, allowed to dry, or shall be worked with a harrow or any other
approved equipment to reduce the moisture content to the required
amount and then it shall be re-compacted before the next layer is placed.

When compacting the fill material against steep rock abutment or walls
or masonry or concrete structure the construction surface of
embankment shall be sloped away from rock or masonry or concrete
structures for a distance of 3 m to 4 m at an inclination not steeper than
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6 horizontal to 1 vertical. If the foundation surface is too irregular to allow
the use of a large roller directly against a structure rock outcrop, the
roller shall be used to compact the fill material as close to the structure
or the outcrop as possible and the portion of the embankment directly
abutting against the rock or the structure shall be compacted with
pneumatic hand compactors/tampers in thin layers. The moisture
content of the fill material placed against the rock or the structure shall
be high enough to allow it to be compacted into all irregularities of the
rock or the structure. Care shall be taken in placing the first layer of the
fill so that no damage is caused by the hauling machinery to the base
grade as this may get concealed by the spread layer or fill. Sheep foot
roller shall not be employed for compacting till the thickness of the layers
already compacted by other means is greater by 30 cm than the depth of
the feet on the roller drum. The material for the first layer shall be at
moisture content sufficient to enable bonding of the fill with the rock
surface.

6.4.1 Weather Conditions

Embankment materials shall be placed only when the weather conditions
are satisfactory to permit accurate control of the moisture content in the
embankment materials.

6.4.2 Moisture Control

Prior to and during compacting operations, the materials in each layer of
fill shall have a moisture content about 2% less than the optimum
moisture content, in the case of cohesive soil. In the case of cohesion less
material including ash, the placement moisture content may have only
little effect on the compaction behavior of the fill and hence appropriate
moisture content required from other site considerations such as dust
suppression etc, may be adopted. As far as practicable the materials shall
be brought to the proper moisture content in the borrow area before
excavation. If additional moisture content is required, it shall be added
on the embankment by sprinkling water before rolling the layer. If the
moisture content is greater than required, the material shall be spread
and allowed to dry before starting rolling. The moisture content shall be
uniform throughout the layer of materials. If the moisture content is more
or less than the range of the required practicable moisture content, or if
it is not uniformly distributed throughout the layer, rolling shall be
stopped and shall be started again only when the above conditions are
satisfied.
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6.4.3 Degree of Compaction

While the specification provides that equipment of a particular type is to
be deployed and used, compaction shall be done to achieve 95%
standard Proctor density by mechanical means. Thickness of each
compacted layer shall be maximum 300 mm.

Tamping (sheep foot) rollers or pneumatic rollers shall be used for
compacting cohesive materials and pneumatic rollers and vibratory
rollers shall be used for compacting cohesion less materials including
ash. Any other suitable type of compaction equipment also can be
employed after necessary field trials about their effectiveness.

6.5 Rolling and tamping
6.5.1 Rolling

When each layer of material has been conditioned so as to have the
proper moisture content uniformly distributed throughout the material,
it shall be compacted by passing the roller. The exact number of passes
shall be decided based on compaction trials to be conducted in the field
before start of work. The layers shall be compacted in strips overlapping
not less than 0.6 metre. The rollers or loaded vehicles shall travel in a
direction parallel to the axis of the dyke. Density tests shall be made after
rolling and the dry density attained shall be not less than 95% of
maximum dry density (Standard Proctor) obtained in the Laboratory for
the type of material used.

6.5.2 Tamping

Rollers will not be permitted to operate within 1.0 M of concrete and
masonry structures. In locations where compaction of the till material by
means of the roller is impracticable or undesirable the material shall be
specially compacted as specified here in at following locations:

a) Portions of the dyke embankment adjacent to masonry structures.
b) Earth ash in dyke embankment adjacent to steep abutments,
c) Earth ash fill at locations specifically designated.

Fill shall be spread in compacted layers not more than30 cm in
compacted thickness and shall be moistened to have the required
moisture content. When each layer of material has been conditioned to
have the required moisture content it shall be compacted to achieve the
dry density of not less than 95%of Maximum Dry Density (Standard
Proctor) by special rollers, mechanical tampers, hand held vibratory
tampers or by other approved methods, and all equipment and methods
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used shall be subject to approval based on evidence of actual
performance. The moisture control and compaction shall-be equivalent
to that obtained in the fill material actually placed in the dyke
embankment.

6.6 Liner

Ash Pond lining is used to minimize any damage to the groundwater
resource due to leaching of metals from fly ash. Liners can be classified
depending upon their functional arrangement or type of material (clay,
geo-synthetic etc) .As per the design requirement impervious soil liner or
geo-membrane or geotextile liner may be provided. The following are the
guidelines for the same

6.6.1 Impervious Liner using Soil

The compacted thickness of liner shall not be less than 300 mm. The
suitability or otherwise of the material shall be determined by laboratory
tests. In case clayey soil of the specified quality is not available,
alternatively soil blended with required quantity of bentonite (not less
than 4 percent by volume) to achieve the specified permeability also can
be used with the same specified procedure for laying and compaction.
Blending shall be done by suitable means. Layer of liner laid shall be
compacted to have a dry density not less than 90% of the maximum dry
density (standard proctor) for the soil with suitable rollers.

Bentonite is a fine textured colloidal clay. Sodium bentonite shall be used
for the work. Laboratory tests shall be conducted to determine the
percentage of bentonite needed to achieve the desired permeability of not
more than 1x10® cm/sec. Soil to be used for liner shall be free from
organic matter, debris etc.

The work broadly involves laying of clayey soil (or) mix of soil & bentonite,
mixing of soil & bentonite, spreading the mix, compacting & Testing of
Permeability.

6.6.2 Subgrade Preparation for Impervious liner

The subgrade surface should be prepared by minimum 300 mm
stripping, grading, watering wherever required, and removing all
vegetation, rocks, and other matter which could penetrate the Impervious
Liner or decrease the uniformity of the mixture. The prepared surface
shall be compacted by at least 2 passes of 8 Ton - 10 Ton roller.

In case earth for formation of dyke is borrowed from inside the lagoon
where Impervious liner is to be provided, after borrowing fill material from
the lagoon, the excavated surface shall be prepared with compaction by

44




two passes of 8 Ton - 10 Ton roller and slope shall be maintained to
1V:4H.

6.6.3 Mixing, placing & compaction of manufactured impervious soil
For mixing of soil & bentonite, any of the following method can be chosen
6.6.3.1 Mix in Other Place:

Soil & bentonite shall be mixed thoroughly in dry condition in a mixture
and water shall be added, once the mix attains uniformity, the mix will
be transported to site and spread over the prepared surface of lagoon to
get each compacted thickness not more than 300 mm.

6.6.3.2 Mix In Place: Alternatively soil shall be spread in layers and the
required bentonite shall be spread over the soil surface. The bentonite
shall be spread uniformly across the accepted subgrade surface at the
specified application rate. The bentonite shall be thoroughly mixed and
compacted to get each compacted layer thickness not more than 300mm.

6.7 GEOMEMBRANE LINER

LDPE/HDPE liner may be provided on bottom of ash pond of the ash
dyke as per requirement and to be anchored at heel of ash dyke.

Impermeable LDPE/HDPE lining of thickness minimum 1000 micron
with permeability of 1x10-¢ cm/sec and jointing of LDPE/HDPE lining
with double wedge fusion welding, to prevent seepage. The liner shall be
placed over minimum 50 mm thick fine sand. Arrangement for holding
the liner in position by providing necessary RCC beam at top level of
embankment shall be kept. The liner shall be protected by geotextile (250
GSM) overlain by 50 mm thick Plain Cement concrete of Grade (M20).

6.7.1 Cushion Layer below HDPE/LDPE Liner

The liner shall be laid over a minimum 50 mm thick layer of natural
sand/ manufactured crushers and/ bottom ash. The material shall be
clean with little or no fines conforming to IS1498 unless specified
otherwise. The thickness and other arrangement shall be as per the
details given in the drawing.

6.7.1.1 Field Placement of The HDPE/LDPE Liner
a) General Requirements:

The placement procedure used for the geo-membrane liner shall include
the conditions listed below.
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ii.

iii.

iv.

Weather: Geo-membrane shall not be placed when the air
temperature is above 40°C or below 5°C unless it can be by
trial welds that acceptable welds can be made at the
prevailing temperature. Geo-membrane shall not be placed
when there is any rainfall or snowfall, in the presence of
excessive moisture due to fog or dew, in ponded water, on
a frozen subgrade, or during high winds.

Panel Layout: The panels shall be placed in accordance
with the Manufacturer’s panel layout drawing to ensure
that they are placed in the proper direction for seaming.

Panel Deployment: Only the panels that can be anchored
and seamed together in one shift shall be unrolled. Unroll
and layout panels in as close to the final position as
possible. Pulling geo-membrane panels should be
minimized to reduce the chance of permanent tension. The
methods and equipment used to deploy the panels shall not
damage the geo-membrane or the supporting surface.
Wrinkles shall be minimized. However, enough slack shall
be provided in both directions so that there will be no
tension in the geo-membrane at the lowest expected
operating temperature.

Precautions to Prevent Wind Damage:

If possible, work shall be oriented in the direction of the
prevailing wind. Provide adequate temporary loading
and/or anchoring of the geo-membrane by the use of
sandbags, tires or other means which will not damage the
geo-membrane, to prevent uplift of the geo-membrane by
wind.

Other Precautions to Prevent Damage:

Protection of the geo-membrane from damage due to foot
traffic on the slopes shall be provided. Provisions of
facilities for safe entrance and egress of employees from
sloped depressions is required.

b) Field Seaming:

Method of Seaming: The primary welding procedure for seams shall be
double wedge fusion welding. Extrusion welding shall be used only for
repairs, detail work, and for seaming where double wedge fusion welding
is not possible. The rods used for extrusion welding shall be of the same
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type of resin as the geo-membrane. The use of solvents or adhesives is
not permitted.

General Requirements for Seaming: On slopes steeper than 10 horizontal
to 1 vertical, seams shall be oriented parallel to the line of maximum
slope (oriented up and down, not across the slope) when possible. No
seams oriented across the slope shall be used.

i. Seams parallel to the toe of the slope shall be located a minimum
of 5 feet (1.5 m) from the toe.

ii.  Seams parallel to the crest of the slope shall be located a minimum
of 2 feet (600 mm) from the crest.

iii. Seams on the floor of the pond shall be overlapped so that the
upslope sheet is positioned above the down slope sheet.

iv.  Seaming shall extend to the outside edge of panels to be placed in
the anchor trench.

v. Seams at corners of three or four sheets shall be completed with a
patch having a minimum dimension of 24 inches (600 mm), and
extrusion welded to the parent sheets. All cross seams between the
two rows of seamed panels shall be welded during the coolest time
of the day to allow for contraction of geo-membrane.

c) Trial Welds Prior to Beginning Seaming

Trial welds are required for pre-qualification of personnel, equipment and
procedures for making seams on identical geo-membrane material under
the same climatic conditions as the actual field production seams will be
made. Trial welds shall be made as follows:

i.  Prior to each seaming period.

ii. Every 4 to 5 hours (i.e., at the beginning of the work shift and
after the lunch break).

iii. Whenever personnel or equipment are changed.

iv.  When climatic conditions result in wide changes in geo-
membrane temperature.

v. When requested by QC & QA (Quality Control & Quality
Assurance) Geo-membrane Inspector for any seaming crew or
piece of welding equipment if problems are suspected.

vi.  Once qualified by passing a trial weld, welding technicians shall
not change parameters without performing another trial weld.

vii.  Trial welds shall be made on both double wedge fusion welds and
on extrusion welds. A test strip shall be prepared by joining two
pieces of geo-membrane; each piece shall be at least 6 inches (150
mm) wide.
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viii. The length of double wedge fusion welded seams shall be a
minimum of 10 feet (3 m) long.
ix. The length of an extrusion welded seam shall be a minimum of 4
feet (1.2 m) long.

The QA Geo-Membrane Inspector shall witness the fabrication of each
test strip. All test welds shall be tested by destructive testing. Testing
can be done as soon as the seam cools. If any of the test specimens fail,
a new test strip shall be fabricated and the tests repeated for the new
strip. If additional specimens fail, the seaming apparatus and the
seamer shall not be accepted and shall not be used for seaming until the
deficiencies are corrected and successful trial welds have been achieved.
If the specimens pass the tests, production seaming operations can
begin.

d) Preparation for Seaming:

i.  Prior to seaming, the surface of the geo-membrane shall be wiped
with a clean cloth to ensure that it is clean and free from
moisture, grease, dust, dirt, and debris of any kind before seam
welding is started.

ii. The panels shall be adjusted so that the seams are aligned to
eliminate wrinkles and fish mouths. Where necessary, fish
mouths and wrinkles shall be cut to achieve flat overlap.

e Seaming:

i. Seaming shall be performed in accordance with the
Manufacturer's accepted procedure.

ii. Double Wedge Fusion Welds:

iii.  The panels shall be overlapped a minimum of 4 inches (100 mm)
prior to welding. Vehicle mounted automated hot wedge welding
apparatus shall be used to make the seam.

iv. Extrusion Fillet Welding:

v. Geo-membrane overlap shall be a minimum of 3 inches (75 mm)
for extrusion welding. Panels shall be temporarily bonded using
a hot air device prior to extrusion welding. The edge of the geo-
membrane to be fillet welded shall be pre-beveled before heat-
tacking the seam in place. The seam overlap shall be ground
(abraded) no more than one hour prior to welding. Grinding shall
be performed in accordance with the Manufacturer’s instructions
in a manner that does not damage the geo-membrane. Grinding
shall not extend more than 1/4 inch past the area to be covered
with extrudate during welding. All grind marks shall be covered
with extrudate.
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6.7.2 Non-Destructive Field Testing :

i) General

a. All non-destructive field testing shall be performed and
documented by the Geo-Membrane Contractor.

b. The QC & QA Geo-membrane Inspector shall observe all
non-destructive test procedure one hundred (100)
percent of the seam length shall be tested using
nondestructive procedures to check the continuity of the
field seams.

c. Non-destructive testing is not meant to qualify seam
strength.

d. Air pressure testing shall be performed in accordance
with ASTM D5820 and GRI GM6.

e. Vacuum Box testing shall be performed in accordance
with ASTM DS5641 and as specified herein.

f. Continuity testing shall be performed as seaming
progresses or as soon as a suitable length of seam is
available, not at the completion of all field seaming.

ii) Double Wedge Fusion Welded Seams:

a)
b)

c)
d)

e)

Double fusion welded seams shall be tested using air pressure
testing.

The procedure for testing shall be as specified in GRI GM 6 for
the type and thickness of geo-membrane in use.

The repaired seam shall be re-tested as required until all leaks
are identified, and repaired, and the seam passes a subsequent
air pressure test.

When the geometry of a double wedge fusion weld makes air
testing impossible or impractical, vacuum testing may be used to
test the seam.

iii) Extrusion Welded Seams:

a)

b)

)

d)

Extrusion welded seams shall be tested using vacuum chamber
testing in accordance with ASTM D5641.

The completed seam shall exhibit no leakage when tested
between 4 and 8 psi minimum vacuum for approximately 10
seconds.

If leaks are discovered during testing, they shall be located,
marked, and repaired.

The repaired area shall be re-tested and exhibit no leakage.
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6.7.3 Destructive Testing :

i) Testing:

a)

b)

Destructive testing shall be performed by an independent third
party laboratory employed by the Geo-membrane Contractor on
samples cut from production welds in the field by the Geo-
membrane Contractor.

Samples shall be taken to the third party laboratory and tested
for shear strength and peel adhesion. For double wedge seam
samples, both welds shall be tested for peel adhesion.

6.7.4 Repair of Defects and Seams

i) Patching

a) Patching shall be used to repair large holes, tears and
destructive sample locations.

b) All patches shall be round, oval, or shall have rounded corners.

c) All patches shall be made of the base geo-membrane material
and shall extend a minimum of 3 inches beyond the edges of
the defect.

d) Patches shall be extrusion welded to the base sheet.

ii) Grinding and Welding

Grinding and welding shall be used to repair sections of extruded
fillet seams with small defects.

iii) Spot Welding:

Spot welding shall be used to repair small tears, pinholes, or other
minor localized flaws.

6.7.5 Heel Anchor Trench Excavation and Backfilling of HDPE
Liner

The geo-membrane liner shall be anchored at heel. The excavation for
anchor trench shall be done by the contractor to the lines and widths
shown on the drawings prior to placement of the liner. Excavated
anchor trench shall be filled with fly ash bricks or crushed aggregates
carefully so that sufficient anchorage is ensured while laying the HDPE
membrane. Refer for Typical detail showing LPDE/HDPE liner works
figure 14.
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Figure 14: Typical detail showing LDPE/HDPE liner works

6.7.6 Laying and Installation of Geotextile

1) Panel Layout:

a) Prior to manufacture and delivery of the geotextile, a panel layout of
the surface to be lined shall be made. Each panel to be used for the
installation shall be given a numeric or alphanumeric identification
number.

b) The panel identification number shall be related in writing to the
manufacturing roll number that identifies the resin type, batch

number, and date of manufacturer.

c) The panel layout shall be made considering the following

requirements:
i. Panel lengths shall include slope gain and anchorage.
ii. Perpendicular tie-ins shall be made a minimum of 5 feet
(1.5 m) beyond the toe of the slope.
iii. A minimum of 6 inch (150 mm) overlap shall be allowed

at double fusion welded seams. All field seams on slopes
shall be oriented parallel to the slope (oriented along, not
across the slope.

iv. The number of seams in corners or odd shaped geometric
locations shall be minimized.
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2) Packaging

a) The geotextile shall be delivered to the project site in rolls each
wrapped securely with a protective covering installed at the
manufacturing facility. The covering shall prevent the entrance of
water, vermin and dirt, and shall be adequate for protection against
ultraviolet exposure. No material shall be folded.

b) A label shall be attached to each roll of the geotextile identifying
the following:

i Manufacturer

ii. Product Identification, which can be traced back to the
origin of the base material (resin supplier’s name, resin
production plant, resin brand name type, resin brand
number, and production date of the resin).

iii. Date of manufacture of the geotextile.
iv. Roll identification number.
V. Geotextile thickness and type.
vi. Roll dimensions (length and width)
vii. Batch number
Viii. Order number
ix. Panel number

c) Packaging and transportation shall be the responsibility of the
Manufacturer.

3) Handling of Rolls

The method of off-loading the geotextile at the project site shall not
cause any damage.

The rolls shall be placed on a smooth surface free of rocks and standing
water.

4) Cushion Layer below Geotextile

The Geotextile shall be laid over a 150 mm thick layer of natural sand/
manufactured crusher sand/ bottom ash. The material shall be clean
with little or no fines conforming to IS 1498 unless specified otherwise.
The thickness and other arrangement shall be as per the details given
in the drawing.

6.7.7 Field Placement of the Liner
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General Requirements:

The placement procedure used for the geotextile liner shall include the
conditions listed below.

i) Weather:

Geotextile shall not be placed when the air temperature is above 40°C
or below 5°C unless it can be demonstrated by trial welds that
acceptable welds can be made at the prevailing temperature. Excessive
moisture due to fog or dew, in ponded water, on a frozen subgrade, or
during high winds.

ii) Panel Layout:

a) The panels shall be placed in accordance with the panel layout
drawing to ensure that they are placed in the proper direction for
seaming.

b) If panels are installed in a location other than indicated on the
panel layout drawing, the revised location shall be indicated on
an "as-built" layout drawing.

iii) Panel Deployment:

a) Only the panels that can be anchored and seamed together in one
shift shall be unrolled.

b) Unroll and layout panels in as close to the final position as
possible. Pulling geotextile panels should be minimized to reduce
the chance of permanent tension.

c) The methods and equipment used to deploy the panels shall not
damage the geotextile or the supporting surface. Wrinkles shall
be minimized. However, enough slack shall be provided in both
directions so that there will be no tension in the geotextile at the
lowest expected operating temperature.

iv) Precautions to Prevent Wind Damage:

a) If possible, work shall be oriented in the direction of the prevailing
wind.

b) Provide adequate temporary loading and/or anchoring of the
geotextile by the use of sandbags, tires or other means which will
not damage the geotextile, to prevent uplift of the geotextile by
wind.
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v) Other Precautions to Prevent Damage:

a. Protection of the geotextile from damage due to foot traffic on the
slopes shall be provided.

b. Provisions of facilities for safe entrance and egress of employees
from sloped depressions is required.

6.7.8 Crest Anchor Trench Excavation and Backfilling of geotextile

The geotextile liner shall be anchored in anchor trench at the top and
bottom of the slope and at berm locations as shown on the Design
Drawings. The excavation for anchor trench shall be done by the
contractor to the lines and widths shown on the drawings prior to
placement of the liner. Excavated anchor trench shall be filled with fly
ash bricks or crushed aggregates carefully so that sufficient anchorage
is ensured while laying the HDPE membrane.

6.8 Dressing and Trimming of the Slopes

The outer slopes of the embankments shall be neatly dressed to line as
the placing of other fill progresses. Compaction shall extend over the full
width of the embankment and the material in the slopes shall be
compacted as for the rest of structure. To ensure proper compaction at
the outer edge, the fill shall be constructed for a minimum of 0.5m extra
width on either edges or the outer edge trimmed to specified width and
slope, as per construction drawings, after completion of the dyke section
up to top, in different stretches of the alignment. No slope shall be left
without trimming to design slope. The trimmed slope surface shall be
checked for adequate compaction as specified in the Quality Assurance
checklist and under-compaction, if any, shall be corrected.

6.9 Provision for Settlement

While forming the embankment, due allowance of 1 percent of the vertical
height or as appropriate shall be made to allow for settlement so as to
maintain the top of the dyke at designed elevation.

6.10 Drainage Filter and Rock Toe

6.10.1 Sand Blanket

Sand blanket shall be laid subsequent to site clearance, stripping and

excavation, if any. The foundation area shall be cleared before laying the
bottom layer of blanket material.
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Filter material shall be laid in layers not exceeding S00 mm. Water as
necessary shall be sprinkled before compaction. Care shall be taken to
ensure that materials of different layers do not get mixed, both at the
time of placing and during compaction.

Extreme care shall be taken when placing materials in the zone to obtain
a fill free from lenses, layers and streaks of segregated materials. After
the layers of filter blanket material and intermediate sand layer materials
have been laid and compacted earth fill material shall be laid.

6.10.2 Sand Chimney

Sand chimney of specified thickness shall be laid at the specified location
by excavating and removing the already compacted embankment
material exposing sand chimney in the lower layers earlier laid, and
refilling the trench with sand in layers. The layer of sand shall be well
watered and rammed. The depth of each layer of chimney to be laid shall
not be more than 500 mm. The excavated material can be reused in the
embankment area. While excavating the earth for filling sand for chimney
drain, the top layer of sand which has been mixed with earth, shall also
be removed.

Alternatively, the sand chimney can also be laid in layers simultaneously
with the laying of each layer of earth fill. In such case, the top level of
sand layer shall always be kept at about 100 cm above earth level on
both sides. Each layer of sand shall be well watered and rammed. Care
shall be taken to avoid mixing of earth and sand.

6.10.3 Sand Filter

The sand filter underneath the rock-toe and between rip rap and the
bund shall closely follow the levels of the embankment in the area. Sand
filter shall be laid subsequent to stripping of foundation and/or trimming
of slope of compacted bund. The excavated earth shall be removed from
the working area and stockpiled at a place. The surface to receive the
sand filter shall be properly cleaned before laying of filter material. The
sand filter shall be laid in layers; the thickness of the layers shall not be
more than 500 mm. Water as necessary shall be sprinkled before
compaction. The sand layer shall be well watered and rammed. Care
shall be taken that materials of different layers do not get mixed, both at
the time of placing and during compaction. The sand filter material shall
be clean, sound, durable and well graded. No debris, wood, deleterious
material etc., shall be permitted. Accumulations of soil caused by
contamination shall be removed. Refer figure 15 for typical details below.
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Fig 15 Typical detail of Sand filters
6.10.4 Graded coarse aggregate filters

The coarse aggregate material shall consist of durable well graded
broken rock of hard stone variety from the specified quarries and shall
be approved prior to being transported to the area of deposition. The
materials shall range in the size from 10mm to 75mm and shall satisfy
the filter criteria.

The rock material used in the aggregate filters shall satisfy the following
condition:

a) Specific gravity shall not be less than 2.50. (As per IS: 1122)

b) Sulphate soundness less than 10% loss of weight after 5 (As
per IS: 1126) (Five) cycles

c) Aggregate Impact value shall not exceed 30%(IS 2386)

d) Water absorption shall not exceed 2.5% (As per IS: 2386)

e) In slake durability test (as per IS: 10050), the percentage
retained after two ten (10) minutes cycles shall be more than
85%.

6.10.5 Rock toe

The rock material used for the rock toe shall satisfy the quality
requirements. Rock toe shall be formed with rock material consisting of
sound, durable and well graded broken rock obtained from approved
quarries and shall be of approved quality. The materials shall range in
size from 10 to 45 cm. All brush, roots or other perishable materials
shall be removed from rock-fill during spreading and disposal.
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The rock available from the excavation of water escape structurel
stripping drain channel etc. which satisfy the quality requirements
specified and found suitable for construction of rock toe may be used.
These shall be washed, cleared, and broken into required size and
stacked separately.

Similarly, rock materials for rock toe satisfying the quality requirements
specified can also be obtained from rock if any available within the land
acquired for construction of earthen dyke, if it is found suitable. The
rock shall be broken to required size and shape and will be cleaned
before utilized. Typical section of rock toe is shown below fig 16.

[ Phreatic lineg

Homogenous

embankment

St fill

—— — e il e et Be—

ae tilter ralled rack Yoo

Rock Toe.

Figure 16: Typical section of Rock Toe
6.11. Placing of Rock toe

The stone pieces shall be hand placed to obtain a stable, well graded
and free draining fill. The rock toe shall be constructed in layers so that
the smaller rock fragments shall be placed adjacent to the filter of
embankment and the large rock fragments near the outer edge of the
rock toe. The rock fill shall be hand placed spread and roughly levelled
in layers not greater than 30 cm in thickness in order to maintain a
reasonably uniform surface and ensure that the completed fill will be
stable and do not contain any voids having least dimension larger than
50 mm.

Contamination of the rock with finer materials from any other zones
shall be avoided. Accumulations of soil caused by contamination shall
be removed. Rock materials shall not be dumped directly but shall be
hand placed in layers.

6.11.1 Rip rap on the slope of embankment

Rip rap shall be hand placed on the upstream slopes of the dam
embankment as per IS: 8237 "Code of practice for Protection of slope
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for reservoir embankments". The thickness of the riprap layer shall be
as indicated in the drawings. The thickness shall be measured normal
to slope of the embankment. The rock materials used for rip-rap shall
satisfy the quality requirements specified.

The rip-rap material shall consist of the most durable rock fragments
or approved quality selected for the purpose. The quality of individual
rock fragments shall be dense, sound and resistant to abrasion, and
shall be free from cracks, seams, shale partings, conglomerate bands
and other defects that would tend to increase unduly their
susceptibility to destruction by water and weathering action. The shape
of the individual rock fragment shall be angular. Fragments having
thickness less than 50% of their maximum dimensions shall not be
used as rip rap. The stones shall be evenly distributed over the paved
area. The average weight of stones shall be 15 Kgs. for 300 thick rip rap
and 50 Kgs. for 600 thick rip rap.

These stones shall be placed on the edge with a longer dimension
normal to the slope. Rock fragments and spells shall be tightly driven
into the interstices to wedge the rip rap in place and close direct opening
to underlying slope. The wedging shall be done with the largest chip
practicable, each chip being well driven home with a hammer so that
no chip can be removed by hand. Stones shall be laid in a compact
manner beginning at the bottom of the slope. Rip rap shall be placed
along with the till so that a minimum of break down will occur during
placing and spreading.

6.12. QUALITY ASSURANCE

This check list is intended to be an aid in identifying aspects of testing
materials and workmanship. All test results must be submitted
promptly. The following minimum checks/tests shall be carried out by
the contractor for ash and earth at his cost.

6.12.1 Sampling, Testing and Quality Assurance

Quality of compacted material shall be controlled through periodic
checks on fly ash gradation, the compaction process or the end product,
singly or in combination as directed. The end product must conform to
the specifications.

6.12.2 Control Test on Borrow Material
If fly ash from more than one source is being used at the project site,
monitoring must be done to identify the ash type being placed. The tests
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required to be conducted on fly ash to be used as borrow material for
embankment are indicated IN Quality Assurance checklist table
provided. The frequency of testing indicated refers to the minimum
number of tests to be conducted. The rate of testing must be stepped
up as found necessary, depending on the compaction methods
employed at the project IS Heavy Compaction Test.

Moisture Content: Frequency of testing shall be as per Quality
Assurance Checklist Table provided below. The Samples collected for
testing moisture content should be representative of the material being
placed. Because fly ash may air dry relatively rapidly, samples should
not be taken from the surface of the lift, but should represent the overall
moisture content.

6.12.3 Analysis and Acceptance of Density Results

Analysis and Acceptance of Density Results shall be as specified under
Quality Assurance Checklist Table below. The determination of density
shall be in accordance with IS: 2720 (Part 28)-1974. Test locations shall
be chosen by random sampling technique.

QUALITY ASSURANCE CHECK LIST

Item | Type of | Frequency/Quantum | Ref. Acceptance
No. Test of Check Document | norms
1. ASH/EARTH BORROW AREA
A) Standard | Once in 20,000 M3 IS:2720
Proctor Of fly ash/earth (Part- VII)
density
B) Moisture | Same as 1A) above IS:2720
Content (Part- VII)
2. ASH/EARTH WORK
A) In-Situ Once for every 2,000 | 1S:2720 Not less
Dry M3 or part thereof of | (Part-II than 95%
Density ash & earth in each | &XXIX) of Standard
layer Proctor Dry
Density
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CHAPTER 7

OPERATION AND MAINTENANCE OF ASH
POND

7. INTRODUCTION

This section of the guidelines outlines the activities for operation and
maintenance, and periodic inspection programs which will ensure safe
operation of the dyke.

Preventive measures provide timely repair of dykes. An emergency
action plan shall be kept in place so that the site management shall
ensure to obtain safe operation of dyke.

7.1. METHOD OF SLURRY DISCHARGE

The slurry discharge near the water escape structure shall be done in
the initial stages and after filling the area near the wells slurry shall be
discharged at other locations.

7.2. Decanting System

The Total Suspended Solids of decanted water effluent shall be as 100
PPM measured weekly unless specified by State Pollution Control Board
otherwise. For this purpose, samples shall be regularly collected and
checked for TSS. A register shall be maintained with records of such
measurements. In case the TSS is more than the permissible value
sufficient, time for decantation shall be maintained. For increasing the
decantation time, increasing the height, of spillway may not be a
practical solution always.

Only where the wells are provided with precast slabs, the raising of
spilling level may be feasible by inserting slabs. However, where the
spilling level is fixed at FRL in the beginning itself, there is not scope
for raising the spilling level.

The practical way for efficient decantation is adequate lagoon size

commensurate with the rate of inflow and efficient ash filling
management (i.e judicial shifting of slurry discharge points).
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7.3. Maintenance of Ash Dyke

It is very important to constantly inspect the ash dyke and carryout
necessary remedial measures wherever certain abnormal conditions are
observed /noticed. Following aspects have to be monitored and recorded
during inspection of the dyke:

i‘

ii.

iii.

iv.

vi.

vii.

Design slopes: The slopes shall be maintained as per the
drawings. In case of deficiency, makeup the slopes preferably
by similar material. The reason for any abnormal change in
settlement shall be investigated

Top width: The top width of the dyke shall be as per drawings.
In case of any deficiency, the same shall be made up
immediately.

Top level of dyke

Top level of dyke shall be as mentioned in drawings. Any
deficiency shall be made up immediately. Settlement/ sinking
if any shall be immediately rectified by additional earth fill.
The reason for any abnormal settlement shall be investigated.
Free board

Freeboard as mentioned in the design shall be maintained.
Earth cover and turfing

Earth cover on the slopes mentioned in the drawings shall be
maintained. Any erosion or deficiency in the slope, the same
shall be restored with earth-cover of 0.5 m compacted
thickness immediately.

u/s slope protection

Slope protection shall be maintained as mentioned in
drawings/specification.

WBM road, Kerb /dowel wall, slope drains

These shall be as mentioned in the drawings. Defects if any shall

be attended immediately.
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viii.

Rock toe, toe drain, berm, rock pitching and etc.

Rock toe, toe drain, berm, rock pitching and etc. shall be
maintained as per the drawings. Dislodgements/defects if any
shall be corrected immediately.

ix.

xi.

xii.

Instrumentation

Piezometers surface settlement marker shall be maintained in
working condition and protected from cattle grazing or theft.
Defective instruments shall be replaced.

Other details like spillway, Water Escape Structure (WES) etc
design bed gradient of drains not specifically mentioned but
assist in maintaining the safety of dyke shall be attended

properly.

To avoid erosion on u/s slope due to discharge points, the
discharge points of the chute be extended inside the lagoon up
to SH from heel of dyke (‘H’ is the avg height of dyke).

From Safety point, provide railing or construct a safety wall of
about 1.5m height around WES wells above envisaged top
level of wells using brick masonry.

HCSD system is designed to be operated generally at an ash
concentration of 55 to 65%. This ensures drying of HCSD
slurry within short period of time. Operating the HCSD system
at lower ash concentration will lead to accumulation of water,
which prevents drying of HCSD in the dyke thereby defeating
the basic intent of adopting HCSD System in power plant. So,
the operation philosophy of HCSD is to be complied strictly.

7.4 Wet patches/softening on downstream slope

If the wet patches found to appear on the slopes, the area adjacent to
downstream of the rock toe shall also be inspected. Corrective measures
shall be taken immediately.

Frequency of inspection

i

As such in fair weather, dyke inspection shall be carried
out once in every 15 days and in monsoon season
inspection is to be carried out every week or less depending
on condition of ash dyke.
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All the operating and non-operating dykes shall be
inspected practically after events like earthquake, cyclone,
heavy rains, high flood in the river, etc. and a report
prepared based on the observation, if any damage is
noticed, the same shall be rectified as per the maintenance
guidelines. If no suitable guidelines are found for the
nature of the damage, the designer of the dyke shall be
consulted immediately.

ii) Measurements on the instruments such as piezometers
and settlement etc during inspections shall be recorded.
Frequency may be increased during monsoon period and
proper records to be maintained.

7.5 Preventive Measures:

The pond area which is under operation shall be inspected on regular
basis. If any subsidence, sink holes or crates are noticed on the surface
of pond, the downstream side at the same location shall be inspected
for any other signs of weakness/abnormality in the nearby area.
Immediate preventive measures shall be taken A site report of such
observations shall be recorded if necessary be communicated to the
designer.

i) Breach:
One of the main cause for breach of dyke/distress to the dyke is
overtopping. To prevent overtopping, the design free board shall
be ensured throughout the operating lagoons. Encroachment into
free board must be avoided by advance planning of construction
of the dyke raising in the other lagoons.

All efforts shall be made to,

(a) Ensure that future (next) lagoon shall be kept ready before
the ash level reaches the maximum design fill level.

(b) Freeboard as mentioned in the design shall be maintained.
(ii) Erosion and Slope Protection:

The erosion beneath / on the dyke slope is responsible for the

subsidence and instability of the dyke. Some of the major causes

are rain cuts, insufficient soil cover / turfing etc.

Erosion on the u/s and d/s slope can be prevented by ensuring:
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(b)

()

(8)

(h)

(@)

Compaction to the specified density both in the
levelled portion of the dyke as well as on slopes.

Erosion of u/s slope of soil cover provided on ash
embankment shall be prevented by pitching brick on
the edge / ash cement mortar lining preferably from
the bed level or heel of the dyke upto the top level.

Erosion of downstream can be prevented by turfing
and proper compaction of soil at sides besides
providing slope drains to guide water from the dyke
tops. Suitable geotextile may be used to avoid erosion
of slopes.

By providing ripraps on the downstream wherever it
is subjected to rainwater.

All the rainwater from the dyke top shall be drained
into the slope drains. These shall be inspected &
maintained on regular basis.

Ensure proper gradient for the surface water to be
drained through drains on the slopes.

Connection of dowel bank/wall & drain is
maintained for draining surface water from dyke top
into the slope drains.

Trees shall not be allowed to grow on the slopes and
on dyke tops.

It is necessary to fill all the gullies/cuts with earth
and compact slopes and provide turfing much ahead
of monsoon. Geotextiles may be provided for slope
protection.

(iii) Seepage and Piping

Piping or sand boiling is one of the main cause for excessive settlement
or instability of the dyke. There are several reasons for this, however
one of the main causes is improper drainage. This is primarily due to
filter material not meeting the Filter design criteria.

Other causes may be due to use of oversized borrow material in the fill,
insufficient cover or turfing, improper slope protection on the upstream
slopes, encroachment into free board, rat holes etc.

Improper connection between slope drain and toe drain, connection
between the WES and Pipes or the construction jointing WES are also
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probable causes for seepage and piping. To prevent seepage and piping,
the following shall be ensured:

(a) The filter material shall satisfy the filter design criteria.
(b) Toe drain shall be clear of any blockages.
(c) The invert of the toe drain should be below the blanket drain.

(d) The discharge/ seepage water shall be monitored for its
suspended particles.

(e) The cross-drain pipes from the toe drain shall be clear of all
blockages.

(f) The construction joints between old and new construction
shall be properly keyed.

(iv) Water Logging

In case of pervious foundation, the seepage from ponds can inundate
the neighboring fields, causing damage to the fields. Water logging at
the downstream shall be avoided to prevent subsidence/instability of
the dyke. One of the main cause is improper connectivity from toe drain
to natural drain.

To overcome this defect, a seepage barrier may be constructed around
the dyke by means of a grout curtain or by any other suitable seepage
barrier. Other suitable methods like artificial drainage through reverse
sand wicks/relief wells, sand blanket surface loading etc., pumping
arrangement may have to be provided. Intermittent sumps may also be
considered in case of highly water logged areas. For details of relief wells
refer IS 5050:1992.

(v) Place reverse filter layer

Providing relief wells near the affected area for safe exist of the seepage
water. Observe the condition and monitor the outflow from the relief
wells. A register shall be maintained recording rate of flow from each
relief well. Such measurements shall be taken at a frequency of 15 days.
If any of the discharge pipes from the relief well is found to have been
blocked, the same shall be cleared for effective relief of the seepage
water.
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(vi) Gulley formation

Gulley formation on the downstream face due to surface water flow
during rain can be prevented by maintaining grass turfing and by
selecting non-erodible earth cover during the dyke construction.
Further slope drains at intervals of 25-30 m will also help to avoid gulley
formations. If any gully formation is noticed, the same shall be back-
filled with cohesive soil and covered with grass turfing.

(vii) Rat holes/animal burrows

During inspection, if any rat holes or animal burrows are noticed, the
same shall be plugged immediately using sand compacted by rod and
then plug at the top with earth. The holes shall be filled and covered
with grass turfing.

(viii) Growth of plants

Plants/trees shall not be allowed on the dyke top or slopes. Only
shallow rooted grass and shrubs can be allowed. If any plant growth is
noticed, the area shall be cleared by removing all the roots, plug the
area with selected soil and cover with grass turfing.

(ix) Choking of surface drainage

i) Stagnation of seepage water in the drains is not desirable. This
may be due to deposition of soil particles in the drain. All toe
drains and surface drains shall be cleaned periodically by
removing silt or vegetation for smooth flow. Design bed gradient
shall be maintained.

ii)  Site/operation shall maintain record of total inflow into the ash
dyke thorough various discharge pipes by suitable measuring
system.

iii)  For routine maintenance works of ash dykes like repair of rain
cuts/rat holes/gulley’s/plugging of wet spots/cleaning of rock
toe & peripheral drains, each station shall have Annual
maintenance contract for ash dykes.

7.6 MONITORING THE DYKE
To confirm the performance of the dyke as per the design requirements,
it is essential to monitor the performance of the dyke throughout its

operation. Instruments commonly provided for such monitoring are
listed below:
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a) Settlement gauges along the top and slopes of dyke.

b) Piezometers, minimum 3 to 4 nos. at critical sections to check the
phreatic line during various stages of operation to verify the efficiency
of internal drains.

c) Suitable device shall be installed at convenient location for
Monitoring of free board. All the instruments for monitoring purpose
mentioned above shall be protected against damage by the local people
and by movement by vehicles and cattle. The measuring instruments
shall be kept under safe custody and regularly cleaned to prevent
corrosion and malfunctioning. The batteries, if any shall be regularly
charged or replaced.

A typical Checklist for inspection is placed at Annexure A

7.7 OTHER GENERAL RECOMMENDATIONS

Following are necessary for effective operation and maintenance of the
ash dyke:

i. Toe drain and surface drain shall be kept clean for smooth water
flow and shall be inspected for non- choking at least once in
month.

ii.  Unauthorized entry into ash pond area shall be prohibited and
display boards shall be installed at prominent locations. To avoid
sabotage security guards for vigilance of the ash dyke area round
the clock is preferable.

iii. To facilitate inspection and maintenance the entire dyke
perimeter shall have accessible roads with at least WBM topping.
All around the dyke alignment there shall be a single lane
inspection road at ground level, besides roads on dyke tops in all
phases. At least one road (either at the ground level or at the
starter dyke (top) shall be bitumen covered and connected to a
bitumen covered approach road in order to ensure an all-weather
approach to ash dyke area.

iv.  Flood lights on the dyke area as required may be provided for
inspection purpose. These lights need to be turned on only in
case of inspection during night and during emergency.

v. A site office/pota cabin may be considered at the ash pond area.
The same may be provided with telephone and transport facility.
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It is desirable to have an ash management group responsible for
inspection and monitoring of the ash dyke and take corrective
and preventive measures where required.

vi. One dedicated Vehicle should be allotted for ash dyke
maintenance group and for dyke construction.

7.8 Manpower Requirement

Site management shall ensure adequate and complete staff to perform
its functions in operation, inspection, and maintenance of dyke safety.
It is essential that support personnel and equipment/facilities are
provided to accommodate the needed maintenance activities.

7.9 Emergency action Plan Planning

Pre planning is required to identify condition which could lead to
failure. In order to initiate measures to prevent failures is top priority.
Measures shall be in place to minimize the effects of such failures. There
shall Provision of Emergency management plan of Ash Dyke breach
defining the roles & responsibilities of each individual and thereby
escalating its effectiveness by Mock Drill practice

The Emergency Preparedness plan is given in Annexure B.

7.10 GUIDELINES FOR CONTROL OF FUGITIVE DUST FROM ASH
PONDS

Suggested Measures to be adopted for Fugitive Dust Control are as
under:

7.11 OPERATIVE LAGOON
Ponding of Water and Maintenance of Freeboard:

In the operative lagoon, ponding of water is essential in the operating
lagoon to ensure proper sedimentation of ash particles. The water cover
will also help in spreading ash deposition to farther distances from inlet
points towards water escape structure. In case of any non-uniform
deposition of ash along the periphery of the dyke due to insufficient
number of discharge points, flexible pipes of HDPE etc. may be utilized
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for uniform ash deposition, in the ash deficient pockets. The discharge
points may be shifted /extended before the ash emerges out of the
design water surface depending on availability of safe access. The
lighter and flexible pipes may also be used for the farther extensions,
deep into the lagoon for which floating supports, made of any lighter
material may be explored for such pipes, so that the discharge pipe may
float just on the ponded water surface. Maintenance of water cover will
also eliminate fugitive dust emission from the ash lagoons. Free board
is kept from various design considerations and it should meet the IS.
Freeboard as mentioned in the design shall be maintained. The
operative lagoon is designed in such a way that decant water, before
escaping, should cover entire ash surface in the lagoon, by ponding and
by maintaining the design freeboard.

By maintaining the freeboard as mentioned above, the ash settles
uniformly under water and till the time ash deposition level is below the
design level, i.e., below the overflow level of the water escape structure,
the dust emission from the operative lagoon will be under control and
can be eliminated by ensuring water cover in the entire lagoon area.

7.11.1 Rolling and Compaction:

The construction activities for raising of dykes and borrowing of ash will
usually be going on near the periphery. Hence in the central region of
the lagoon and some of the peripheral areas with no construction
activities, the ash surface may be rolled and compacted which will
reasonably stop the ash particles being lifted away by the mild wind
flow over the surface. Rolling and compaction of ash surface with
occasional wetting as per requirement, is techno-economically a better
option for such undisturbed areas. However, during strong summer
winds, the dust emission can be controlled, in such areas, through
occasional and controlled slurry/water discharge, so that the ash
surface is kept just wet. In such areas, covering the ash surface with
thin layer of earth is also an alternative solution but it will not be
effective without any proper compaction of the overlaying earth.

7.11.2 Slow/Occasional Discharge of Water/slurry to Wet Ash
Surface:

Even in the non-operative lagoon, had the ash filling been stopped
before the design freeboard is encroached, the dust emission from the
ash dyke could be minimized by occasional slurry/water discharge, at
a low discharge rate (i.e., by slow filling) into the non-operative lagoon
to just wet the ash surface. The non-operative lagoon shall not be kept
dry for long time and raising to be effected at the earliest. And since the
ash surface will be below the designed level, major area of the ash
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surface can easily be made wet. In case, local ponding is required in
some areas, small ponds may be created using small height ash bunds
confined with empty cement bags filled with ash.

For the borrow area, used for borrowing ash for dyke construction
during ash dyke raising, the dust emission, may be controlled locally
by sprinklers, etc and these measures in the borrow areas may also be
suitably included in the scope of the contractor, for dyke raising.

7.11.3 Sprinkler System

Each station shall prepare scheme for controlling fugitive dust
emission. If spray is to be done, technical specifications, pipe line layout
shall be prepared by TPP’s based upon typical schematic of sprinkler
system as given in this document.

The lagoons especially on the perimeter, where the fugitive dust is
severe, swivel type sprinklers are to be provided at every 50 metre. The
sprinkler size shall be minimum 65mm.

For providing water to the sprinklers, following arrangement is
required:

a) A permanent pump house is to be provided near overflow lagoon
having adequate pumping capacity and head to meet
requirement. The water from overflow lagoon shall be used for
sprinkling purpose.

b) Temporary sumps on the ash pond, where the slurry is not being
discharged, shall be constructed out of brick masonry of 10 m
dia. and 1.5 m depth, in which the water shall be pumped. The
size of the sump may vary depending on the site requirement.
Near these sumps, pumps of adequate pumping capacity and
head may be installed to meet sprinkling requirement. The pipe
network shall be made using used ash disposal pipes.

c) Power supply for the pumps, may be taken from the nearby
source. Flexible portable Sprinkling system with suitable pumps
may also be adopted as a convenient dust suppression technique
from embankments under raising, inoperative lagoons & also on
localized high deposition of ash in operative lagoons. A typical
sketch showing the schematic arrangement for the sprinkling
system is shown below Figure 17
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l Schemati  of sprinkler system

Fig 17: Typical sketch showing the schematic arrangement for
the sprinkling system

7.12. Precautions for Overfilling Tendency

It has been observed that to utilize the lagoon storage capacity to the
maximum possible extent, some of the project sites tend to overfill the
ash ponds upto levels more than the design fill levels.

During intermediate stages for raisings, overfilling does not enhance the

overall storage capacity of the ponds, except that it creates problems of
ash flying, as the ash emerges out in the freeboard area above the
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design water level. These higher spots, where the ash has emerged
above the water surface, contribute to the dust emission, even in the
operative lagoon and it will be difficult to wet these higher spots
subsequently.

In non-operative overfilled pond, there is always a danger of rain water
flowing from the higher ash filled area towards the dyke bund during
heavy downpours and in the process, may result in the failure of dyke
due to overtopping. A freeboard of 1.5 m is normally kept to avoid all
such problems and accordingly the invert level of water escape
structure is also kept 1.5m below the top of the dyke, called the design
ash fill level.

It is therefore, advisable not to overfill the dykes and to take immediate
measures for the areas already overfilled (if any), by suitably guiding
the water towards the water escape structure (i.e., away from the
peripheral dyke) to stop the rain water from over-topping the dyke.

73




ANNEXURE-A

CHECK LIST OF ASH DYKE INSPECTION

1) Name of the Project:

2) Inspection Date;

3) Name of the Inspection officer:-
4) Season of Inspection Pre-monsoon/Monsoon/Post-Monsoon:-

Sr | A) Ash Lagoon Details LAG 1 | LAG 2 | Remarks
no
1. | Water level in the operation lagoon
2.|TSS of Water effluent (Going
outside/for recirculation)
3. | Whether any ash surface is exposed
above water
4. | If ash surface is exposed above water
level whether ash is flying anywhere
5. | Whether water flowing through all the
opening of the WES
6. | Approximate head of water flow over
the well slabs, 150mm
7. | Approximate depth of water flow over
ash surface around /near the operating
water scape structure(WES)
8. | Whether any inter slab leakage of ash
of present in the water escape wells
9. | Whether water flow is obstructed by
floating plants or any other floating
bodies near the vents in the WES
B) | DYKE LAG1 |LAG2
a) | Top level of Dyke
b) | Whether there is any signs of
settlement on the top of dyke
c) | Whether any sign of sinking/Caving-
in/bulging/boiling on
i) Upstream slopes
ii) Downstream slope
iii)On the foundation very near to the
downstream toe:
d) | Whether any seepage is observed on

i) Upstream slopes
ii) Downstream slope
iii)On the foundation very near to the
downstream toe:
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Whether any wet spots/areas are
present

i) Downstream slope
ii)On the foundation very near to the
downstream toe:

Whether any longitudinal cracks are
observed on:
i) On the top of dyke
ii) The upstream slope
iii) The downstream slope

Whether any transverse cracks are
observed in:
i) On the top of dyke
ii) The upstream slope
iii) The downstream slope

If any cracks are observed on the tip
and the slopes

ij)Whether the cracks on the top &
Slopes are continuous.

ii) Whether the cracks are lengthening
with time
iiij Whether the cracks are widening
with time if seepage is observed on the
slope or near the d/s toe.

DUMPING PATTERN IN ASH POND

Lagoon

Lagoon

SIGNATURE OF INSPECTION
OFFICERS
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ANNEXURE B

EMERGENCY PREPAREDNESS REPSONSE PROCEDURE (EPRP) FOR

ASH DYKE BREACH

SOURCE
HAZARD

OF

Escape of Ash slurry into adjacent land

Area & Location
where it is being
handled

Below the land of ash dyke

Case of
emergency

Breach of ash dyke

Emergency
Response

Procedure to
tackle

Inform to the Shift-in-charge, Engineer& Fire Station
about the breach as soon as it is observed.
- Inform higher authorities about the incident. —-Ask for
help from Maintenance Staff & O&M-Civil deptt. To stop
the flow of:

- Ash slurry to outside the dyke

- Attend to the failed area

Personal safety

First-Aid Kit available

i) Operation Control Room

iij) CHP Control Room

iii) First aid Centre (Plant);

iv) CISF Control Room

First Aid centre (Plant-“O” Mtr. Service building
Ambulance:-“O” Mtr. Service building

Hospital : round the clock medical aid available in
township

Provision of Display of Emergency Contact Numbers in
the ash dyke.

Mitigation

Divert the discharge into other ponds or lower the slurry
level. If required lower the invert of water escape
structure, spilled ash around Ash Dyke shall be collected
and put back into the Ash Dyke. At least 400-500
sand/ash filled bags shall be kept in readiness at site. A
truck/tractor shall always be available. At any point of
time, availability of local labor of 100 members should be
kept in readiness in case of any emergency exists. The
annual maintenance contractor/AHP contractors should
also be available in case of emergency.

Immediate
measure for

plugging

Plug the breach section by dumping Sand bags. Once
breach is plugged, the section shall be restored to original
section of dyke by proper keying the new construction
with existing construction.
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Testing Round the clock inspection by Ash Handling Maintenance
requirement

Frequency Yearly by O&M-Civil Ash Handling Maintenance in
association with Operation Safety and Fire
RECORDS a) Mock drill report available with safety, fire

b) Actual occurrence report available
c) Records as per testing requirement available
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SECTION-B

(ENVIRONMENTAL ASPECTS, ANNUAL
CERIFICATION, STABLIZATION AND
RECLAMATION FOR OPERATIONAL AND
NEW ASH PONDS)
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CHAPTER 8

ENVIRONMENTAL ASPECTS OF ASH
DISPOSAL AND REMEDIAL MEASURES

8. General

Coal used in coal fired power plant in India has low calorific value
(3500Kcasl/kg) and resulting high ash content.

This occupies large area of useful land for its storage and followed by
polluting the atmospheric environment.

8.1 Disposal of Solid Wastes

As a consequence of combustion of coal, larger particles produced
through agglomeration in furnace zone, due to heavy weight, do not
escape easily into the atmosphere, rather, they settle down into pipeline
because of gravitational pull and are termed bottom ash. Bottom ash
contains unburned carbon to the extent of 3 — 12 % and it constitutes
less than 20 % of the total ash content of the coal. The remainder which
enters the connective zones of the boiler is called Fly ash. Ash severely
pollutes the atmosphere. Physical and chemical changes in the mineral
matter and the variation between coal, fly ash and chemical distribution
occurs in fly ash is based on combustion process. Coalescence of
minerals during combustion found most dominant process during the
transformation of coal minerals to ash. Activation of coarse fly ash
particles showed more adsorption capacity by controlling gasification of
the unburned carbon.

8.2 Influence of Fly Ash On Surface Water.

Since fly ash does not contain any unburnt carbon, it should be treated
as separate commodity because the presence of carbon in bottom ash
affects its pozzolanic activity if mixed with fly ash. Further, the
pozzolanity of the freshly formed dry ash particles is seriously affected,
once the particles get moistened with water.

Ash disposal in setting pond or land fill may influences the aquatic
ecosystem through surface runoff and seepage nearby that area and
finally result in contamination of ground water by leaching of heavy
metals from the CCRs.

The water discharged from the ash pond is likely to contaminate the
quality of river, channel, nallah water nearby that area eventually thus
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contaminating the ground water. Some of the heavy metals, released
from ash disposal, become detrimental to plant life.

8.3 Environmental Aspect of Fly Ash Disposal:

Following environmental aspects are to be ensured to avoid adverse
impact on environment on account of ash disposal in ash dykes.

a) 100% recirculation of ash pond overflow and underflow

No discharge of liquid effluent from ash dyke into the river or any
surface water body to be done. The supernatant from the ash dykes are
to be recycled back to the plant to ensure 100% recirculation of ash
pond overflow and underflow. Further, the water entrapped in
deposited ash is to be collected through dyke embankment by
intercepting through chimney/blanket filters, in to a toe-drain all
around the dyke and recirculated back to the plant through toe-drain
water recirculation system.

b) Fugitive Dust control

Dry fly ash is readily lifted up by wind due to less cohesive force in the
fine solid particles. One of the conditions stipulated by MoEF&CC in
environmental clearances is to control fugitive dust emission. The
fugitive dust emission could be either from ash pond from

a) operating lagoon,
b) non-operating lagoon
c) abandoned ash pond.

In the operative lagoons, adequate water cover is maintained over the
deposited ash to prevent any fugitive dust emission from storage
lagoons. However, there may be emission of fugitive dust during
evacuation of ash from storage lagoons, which shall be suppressed with
proper dust suppression system using water sprinklers/any other
method to maintain the wetness of ash in ponds. The water available in
the OFL may be used for dust suppression system. A typical dust
suppression system adopted during raising of dykes is shown in
following Fig 18. for reference.
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a) Safe Disposal for Control of Fugitive
oy o

Dust with Sprinkler

F

b) Safe Disposal for Control of Fugitive Dust with Uniform
Discharge and Free Board

..

L [T

s -
.
825

WP LU LINE FTANTUS AT TEL L AN AT APGTES SIWE T U VA IRR

c)Safe Disposal for Control of Fugitive Dust With Sheet of Water
Figures18: Various Dust suppression system
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During transportation of ash, the truck mounted water sprinklers may
also be used, if fugitive dust emission occurs along in the working areas.

At the time of finally abandoning the ash dyke, to control the dust
emission, the final ash surface may be covered with 300 mm thick soil.
Apart from controlling the dust emission this would also assist in the
growth of vegetation over the abandoned ash dyke area. Depending
upon site requirement, the abandoned ash pond area may be used for
planting trees or may be put for some other use as per latest fly ash
utilisation notification. The final abandoned pond level however should
be sufficiently lower than the top level of the peripheral ash dyke. So
that the area can be properly drained towards the existing water escape
structures.

19(a) Abandoned Dyke - Reclaimed

e

19 (b) bandoed Dyegetation
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c) Prevention of Ground Water contamination

The impervious liner as per actual site requirements is to be provided
before discharge of ash in ash pond in order to achieve the required
imperviousness of permeability not more than 1 x 10 cm/sec to
prevent ground water contamination. Impervious liner (with bentonite-
blended soil) may be adopted for the ash dykes in bottom ash lagoons
and overflow lagoon (OFL). Where as in fly ash lagoon, the high
concentration slurry (HCS) being highly viscous and self-hardening
with pozzolanic properties achieves the required imperviousness of the
bed in lagoon and accordingly, no additional lining may be required in
fly ash lagoon disposed in HCSD mode. A typical ash dyke section with
impervious liner is shown in following Fig 20. for reference.
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Fig 20: Typical ash dyke section with impervious liner
8.4 Health Hazards of Fly ash disposal

Fly ash disposal poses problems in the form of land use, health hazards,
and hazard to entire ecosystems. Toxic trace metals present in the ash
may leach out of the ash ponds and contaminate the soil, ground water
and surface water, limiting the survival and growth of plants and
microbial population. Medical studies have proved adverse effect on
human health due to presence of respirable particulate matter <10 pm
in size. Finer particles <2.5 pm have much greater impact as they can
penetrate deeper into the respiratory system Dispersion of particulate
matter to the surrounding environment takes place, especially when
ash-handling activities on dumping sites are in progress. The air borne
fly ash particles deposit on surfaces of materials and plants.

In order to combat the air pollution due to industries, the Government
of India has made it mandatory to have green belt areas around the new
as well as existing industries. In this regard comprehensive ‘Guidelines
for Developing Green Belts’ have been compiled by Central Pollution
Control Board, Government of India, India.
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In the context of environmental pollution abatement, green belt has
been defined as “a strip of trees of such species, and such a geometry,
that when planted around a source, would significantly attenuate the
air pollution by intercepting and assimilating the pollutants in a
sustainable manner.” However, green belts also include other
vegetation especially shrubs, but still the trees are the mainstays of
green belts and often green belt plantation is simply referred as ‘trees’

Plants filter pollutants from the air in three ways, viz. absorption by the
leaves, deposition of particulate and aerosols on leaf surface, and fallout
of particulate on the leeward (downwind) side of the vegetation because
of the slowing of the air movement.

Some plants can be incorporated in the green belts near the thermal
power plants so that these serve as filters and remove airborne fly ash
particles.
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CHAPTER 9

ANNUAL CERTIFICATION OF ASH PONDS
AND DYKES AND ANNUAL COMPLIANCE
AUDIT OF ASH GENERATION, UTILIZATION
& DISPOSAL

9. General

Ash Notification 31.12.2021 (as amended by amendment notification
30.12.2022) mandates power plants to ensure Annual Certification of
the operational as well as stabilized and reclaimed ash pond and
dyke on its safety, environmental pollution, available volume, mode of
disposal, water consumption or conservation in disposal, ash water
recycling and green belt etc., according to the specification and
procedures laid down by CPCB in consultation with CEA, and submit
annual implementation report about the compliance of provisions in the
notification by the 30th day of April, every year to Central Pollution
Control Board (CPCB) and concerned State Pollution Control Board
(SPCB) or Pollution Control Committee (PCC), Central Electricity
Authority (CEA), and concerned Integrated Regional Office of Ministry
of Environment, Forest and Climate Change by the coal or lignite based
thermal power plants.

Ash Notification 31.12.2021 also mandates that Annual Compliance
Audit of Ash Utilization and Disposal by power plants as well as user
agencies shall be conducted by auditors, authorized by Central
Pollution Control Board (CPCB) and audit report shall be submitted to
Central Pollution Control Board (CPCB) and concerned State Pollution
Control Board (SPCB) or Pollution Control Committee (PCC) by 30th
November every year. Central Pollution Control Board (CPCB) and
concerned State Pollution Control Board (SPCB) or Pollution Control
Committee (PCC) shall initiate action against non-compliant thermal
power plants within fifteen days of receipt of audit report.

9.1 Annual Certification of ash pond and dykes

Design and construction specifications and operation and maintenance
procedures for ash ponds and dykes have been described in previous
chapters. Annual certification of ash ponds and dykes shall be carried
out by a qualified professional engineer for structural stability and
safety assessment and to ensure that the construction, operation, and
maintenance of the ash pond and ash dykes is consistent with
recognized and generally accepted good engineering standards.




1. Annual certification shall be carried out once in every year and
annual implementation report about the compliance of provisions
in the notification shall be submitted by the 30th day of April,
every year

2. Annual certification shall be by a qualified professional
geotechnical engineer.

3. TPP shall make available any kind of record/Data etc required at
the time of certification.

4. Certifying Expert shall examine the Compulsory Periodic
Maintenance Inspection Checklist for the Ash Pond provided by
TPP

S. Certifying Expert shall submit the report which shall cover the
following: -

a) Structural stability as per IS 7894 construction drawings,
quality control documents, monitoring reports etc., to
establish that the constructed ash dykes are technically
sound and structurally sustainable.

b) Slope Protection as per relevant IS code

c) Adequate Spillway Capacity

d) Dykes compaction

e) Downstream erosion protection

f) Environmental pollution,

g) Available volume

h) Mode of disposal, water consumption or conservation in
disposal, ash water recycling

i) Green belt

j) Check list for Annual Safety Audit and Check list for Fly
Ash generation and utilization

k) Interpretations from the compulsory maintenance
inspections check lists on the overall safety of the Ash Pond

1) Details of the actions taken on the deficiencies noted
during the maintenance inspections and annual
certification inspection

6. Report of the annual certification shall inter alia include
observations on points mentioned in Para A(6) of the notification
as well as details of the actions taken on the deficiencies noted
during the safety audit.
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9.2 Annual Compliance Audit of Ash Generation and Utilization
& Disposal

Year wise targets for utilization & disposal of ash in the permitted
avenues has detailed in the Ash Notification 31.12.2021 separately for
current ash generation from implementation date 01.04.2022 onwards
and for legacy ash stored as on 31.03.2022 in Para A(4) and A(S)
respectively.

Annual Compliance Audit of Ash Generation and Utilization &
Disposal by power plants shall be conducted by auditors authorized by
Central Pollution Control Board (CPCB) and audit report shall be
submitted to Central Pollution Control Board (CPCB) and concerned
State Pollution Control Board (SPCB) or Pollution Control Committee
(PCC) by 30th November every year. Central Pollution Control Board
(CPCB) and concerned State Pollution Control Board (SPCB) or
Pollution Control Committee (PCC) shall initiate action against non-
compliant thermal power plants within fifteen days of receipt of audit
report.

9.3 Check List for Annual Certification of Ash Ponds and Dykes
(for the period 1st April-31st March) to be submitted on or before
30th April

Sr No Component Observations/Remarks

Name of Power Plant

Name of the company

District

State

QPRI =

Postal address for
communication:

E-mail:

N

Power Plant installed
capacity (MW):

8. No. of units generated
(MWh):

9. Total area under power
plant (ha):

(including area wunder
ash ponds)

10. Method of slurry
discharge

water consumption or
conservation in disposal,
ash water recycling

11. TSS of decant Water
(Going outside/for
recirculation)

12. Maintenance of Dyke.
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Sr No

Component

Observations/Remarks

1. Top Width

2. Top level of dyke

3. Adequate Spillway
Capacity

4. Free board

5. Available volume

6. Earth covering and
turfing

7. U/S slope protection

8. WBM Road

O. Rock Toe, toe drain,
berm, rock, pitching
10. Dyke compaction

11. D/S erosion control

13. Instrumentation
a) Piezometer,

b) surface settlement

14. Wet Patches/softening on
down Slope

15. Gully Formation

16. Rat holes/ animal
burrows

17. Growth of plants

18. Toe drain and surface
drainage system.

19. Facilities for inspection
and maintenance of the
dyke

20. Flooding Lighting.

21. Seepage or Leakage

22. Monolith Joints —

23. Foundation should be
examined for damage or
possible undermining of
the downstream toe

24. Slope Stability dyke:

1. Dyke Slope
stability, as per IS
7894: Dyke

structural stability
to be examined as
per construction
drawings, quality

control documents,
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Sr No

Component

Observations/Remarks

monitoring reports
etc

2. Dyke slopes should
be examined for

irregularities in
alignment and
variances from
smooth uniform
slopes, unusual
changes from
original crest
alignment and

elevation, evidence
of movement at or
beyond the toe, and
surface cracks
which indicate
movement.

25.

Condition of Drainage
Systems

26.

Condition of Slope
Protection

27.

Environmental Pollution

28.

Green belt

29.

Any other information:
Soft copy of the annual
compliance report, and
shape files

of power plant and ash
ponds may be e-mailed to:
- moefcccoalash@

gov.in

30.

Signature of Authorized
Signatory
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9.4 Check List for Annual Compliance Audit for Ash generation
and utilization & disposal (for the period 1st April-31st March) to
be submitted on or before 30t November.

Sr
No

Component

Observations/Remarks

Name of Power Plant

Name of the company

District

State

S Bl i

Postal address for
communication:

E-mail:

o

Power Plant installed
capacity (MW):

Plant Load Factor (PLF):

0|

No. of units generated
(MWh):

10,

Total area under power
plant (ha):
(including area wunder
ash ponds)

11

Quantity of coal
consumption during
reporting period (Metric
Tons per Annum):

12

Average ash content in
percentage (per cent):

13,

Quantity of current ash
generation during
reporting period
(Metric Tons per Annum):
Fly ash (Metric Tons per
Annum):
Bottom ash (Metric
Tons per Annum):

14

Capacity of dry fly ash
storage silo(s) (Metric
Tons) :

15,

Details of utilization of
current ash generated
during reporting

period

(a) Total quantity of
current ash utilized
(MTPA) during

reporting period:
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Sr
No

Component

Observations/Remarks

(c) Quantity of fly ash
utilized (MTPA):

Avenue wise break up
(separately for fly ash and
bottom ash):

(i) Fly ash based products
(bricks or blocks or tiles or
fibre cement sheets or
pipes or boards or panels)
(i) Cement
manufacturing:

(iiij) Ready mix concrete:
(iv) Ash and Geo-polymer
based construction
material:

(v) Manufacturing of
sintered or cold bonded
ash

aggregate:

(vi) Construction of roads,
road and fly over
embankment:

(vii) Construction of
dams:

(viii) Filling up of low lying
area:

(ix) Filling of mine voids:
(x) Use in overburden
dumps:

(xi) Agriculture:

(xii)  Construction  of
shoreline protection
structures in

coastal districts;

(xiii) Export of ash to other
countries:

(xiv) Others
specify):

(c) Quantity of bottom ash
utilized (MTPA):

(i) Fly ash based products
(bricks or blocks or tiles or
fiber cement sheets or

(please

pipes or boards or
panels):

(i) Cement
manufacturing:
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Sr
No

Component Observations/Remarks

(iii) Ready mix concrete:
(iv) Ash and Geo-polymer
based construction
material:

(v Manufacturing of
sintered or cold bonded
ash

aggregate:

(vi) Construction of roads,
road and flyover
embankment:

(vii) Construction  of
dams:

(viii) Filling up of low lying
area:

(ix) Filling of mine voids:
(x) Use in overburden
dumps:

(xi) Agriculture:

(xii) Construction  of
shoreline protection
structures in

coastal districts:

(xiii) Export of ash to other
countries:

(xiv) Others (please
specify), if recommended
by the Committee and
added in notification as
per para A (3):

Total quantity of current
ash unutilized (MTPA)
during

reporting period:

(i) Current unutilized fly
ash:

(i) Current unutilized
bottom:

Total cumulative quantity
of current ash unutilized
(MT) after 31.03.2022 as
on 31 March:
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Sr Component Observations/Remarks
No

16| Percentage utilization of
current ash generated
during reporting
period (per cent):

17 Details of disposal of ash
in ash ponds
(a) Total quantity of ash
disposed in ash pond(s)
(Metric Tons)
as on 31st March
(excluding reporting
period):
(b) Quantity of ash
disposed in ash pond(s)
during reporting
period (Metric Tons):
(c) Total quantity of water
consumption for slurry
discharge
into ash ponds during
reporting period (m3):
(d) Total number of ash
ponds:
(1) Active:
(ii) Exhausted (yet to be
reclaimed):
(iii) Reclaimed:
(e) total area under ash
ponds (ha):

18] Individual ash  pond
details

Ash pond-1,2, etc. (please
provide below mentioned
details

separately, if number of
ash ponds is more than
one)

(a) Status: Under
construction or Active or
Exhausted or Reclaimed
(b) Date of start of ash
disposal in ash pond
(DD/MM/YYYY or
MMYYYY):

(c) Date of stoppage of ash
disposal in ash pond after
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Sr Component Observations/Remarks
No

completing its capacity

(DD/MM/YYYY or

MM/YYYY):

(Not applicable for active

ash ponds)

(d) area (hectares):
(e) dyke height (m):
(f) volume (m3):

(g) quantity of
disposed as on
March (Metric Tons):
(h) available volume in
percentage (per cent) and
quantity of ash

can be further disposed
(Metric Tons):

(i) expected life of ash
pond (number of years
and months):

(j) co-ordinates (Lat and
Long):

(please specify minimum
4 co-ordinates)

(k) type of lining carried in
ash pond: HDPE lining or
LDPE lining or clay lining
or No lining

1) mode of disposal: Dry
disposal or wet slurry (in
case of wet

slurry  please  specify
whether HCSD or MCSD
or LCSD)

(m) Ratio of ash: water in
slurry mix (1: ):

(n) Ash water recycling
system (AWRS) installed
and

functioning: Yes or No

(o) Quantity of wastewater
from ash pond discharged
into land

or water body (m3):

(p) Last date when the
dyke stability study was
conducted and

ash
31st
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Sr
No

Component

Observations/Remarks

name of the organization
who conducted the study:
() Last date when the
audit was conducted and
name of the organization
who conducted the audit:

19

Quantity of legacy ash
utilized (MTPA):

Avenue wise break up
(separately for fly ash and
bottom ash:

i. Fly ash based products
(bricks or blocks or tiles or
fibre cement sheets or

pipes or boards or
panels):

1i. Cement
manufacturing:

iii. Ready mix concrete:
iv. Ash and Geo-polymer

based construction
material:
V. Manufacturing  of

sintered or cold bonded
ash

aggregate:

vi. Construction of roads,
road and flyover
embankment:

vii. Construction of dams:
viii. Filling up of low lying
area:

ix. Filling of mine voids:
x. Use in overburden
dumps:

xi. Agriculture:

Xii. Construction of
shoreline protection
structures in

coastal districts;

xiii. Export of ash to other
countries:

Xiv. Others (please
specify) if recommended
by the Committee and
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Sr Component Observations/Remarks
No
added in notification as
per para A(3):
Total cumulative quantity
of legacy ash utilized (MT)
after 31.03.2022 as on 31
March :
Total (depleted) quantity
of legacy ash stored (MT)
as on 31 March :
20/ Summary:
Details Quantity Quantity | Balance
generated | utilized quantity
(MTPA) (MTPA) (MTPA)
and (per
cent)
Current ash during Current
reporting period year
balance
and
Cumulative
balance
after
31.03.2022
as on 3l
March both
Legacy ash The ash
stored in Total
all the ash (depleted)
ponds or quantlty of
dykes legacy ash
other than stored (MT)
operational as on 31
ash pond March:
or dyke
designated
for
temporary
storage of
ash.
Total
21/ Any other information:
Soft copy of the annual
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Sr Component Observations/Remarks
No
compliance report, and
shape files
of power plant and ash
ponds may be e-mailed
to:- moefcccoalash@
gov.in
22| Signature of Authorized

Signatory
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CHAPTER 10

STABILIZATION AND RECLAMATION OF
ASH PONDS

10. INTRODUCTION

Despite best efforts during the last few decades’ huge quantity of fly ash
is disposed of in ash ponds which is posing a serious problems of land
utilization.

An ash pond of 10 KM? size for a 500 MW power plant gets filled up
with Ash up to 10m height within a period of 5 years. In many ash
ponds the total depth of ash has crossed over 30 metres. These ash
ponds are subsequently abandoned. It is estimated that about more
40,0000 hectares of land is under the cover of abandoned fly ash ponds
in the country. These abandoned ash fly ashes are generally left as such
with suitable soil cover. There is a strong need to develop reclamation
for such abandoned fly ash ponds.

MOEF& CC latest Ash utilization notifications dated 31.12.21 read in
conjunction with amendment to the notification dated 30.12.22 says
that ash pond or dyke which has been stabilized and, the reclamation
has been done with greenbelt or plantation or solar power plant or
wind power plant

Green vegetation cover is beneficial in many ways leading to
conservation of biodiversity, and maintaining pleasant climate of the
area, providing possible habitats for birds and animals. Green belt
minimizes the build-up of pollution levels in urban / industrial areas
by acting as pollution sinks. The main advantages of green belt in and
around the industry are to control air and noise pollution. Trees help
in trapping particulate matter, removing carbon dioxide and other
pollutants from air and by release of oxygen into the air thereby
improving the air quality. Green belt reduces the intensity of sound by
deflect, refract or by absorb sound, it will function as barrier between
industry and neighbour-hood. The intensity reduction depends upon
the distance sound has to travel from source and width of the greenbelt.
Green belt also helps in soil erosion control through improvement of
soil quality and binding soil.
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10.1.

1)

2)

3)

4)

Preconditions for abandoning:

Permission from Regulatory authority: Power plant/ land owner/
agency shall obtain statutory permission from regulatory
authorities such as SPCB as per the requirement.

Prevention of pollution: Suitable methods should be adopted and
necessary arrangement should be made to prevent pollution
during the complete exercise.

Soil Cover on the top of ash fill: The soil required for soil cover
shall be excavated from nearby location. Only the minimum
quantity of soil required for the purpose of cover shall be
excavated from the soil borrow area. The voids so created due to
removal of soil shall be filled up with ash with proper compaction
and covered at top with soil cover. A 300 mm thick soil layer shall
be placed over the ash fill area. This should be done as an integral
part of RECLAMATION development work.

The final abandoned pond level however be lower than the top
level of the peripheral ash dyke. So that the area can be properly
drained towards the existing water escape structures.

10.2 Reclamation of Ash Disposal Facility

Following steps are required for reclamation of a site.

1. Complete dewatering

It is necessary to determine whether dewatering of the abandoned
disposal is complete or has receded to required levels. As water
table falls, stresses are increased on lower layers of the deposit
which has detrimental effect on ash strength. As an initial
planning, the design of the hydraulic fill may include provisions
to accelerate dewatering once filling is complete. The degree of
effectiveness of dewatering can be accessed using piezometers
over a period of time.

2. Surface regrading and Site preparation

Generally, deposition of the material in a hydraulic fill is not level,
but will be sloping from the discharge inlet to the point where
water escapes from the pond. All existing undulations, holes,
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cavities and excavations made for plate load rests and other soil
investigations, etc. shall be filled with pond ash having requisite
moisture content. The ash thus filled shall be compacted with the
help of vibratory rollers so as to achieve dry density of not less
95% as per 1.S-2720 (Part-VII). This would result in a levelled
surface upon which soil cover can be done.

3. Placement of earth cover

Once the abandoned pond has been graded to approximate final
configuration, it is necessary that the area to be covered with
native soil and vegetated to prevent future erosion. The ash surface
shall be covered with a minimum of compacted layer of 300 mm
thickness of suitable earth. The thickness shall be as per design
recommendations in rain prone area. Earth cover shall be laid
simultaneously with the laying of compacted ash layers on side
slopes. As in the case of ash layers, compacted thickness of earth
layers shall not be exceeding 300 mm. The soil material used for
plant cover shall be non-erodible and capable of supporting
vegetation and plantation. No stones, cobbles or rock fragments,
having maximum dimensions more than 25 mm shall be placed in
the earth cover. Such stones or cobbles shall be removed either at
the borrow pit or before it is used as Soil Cover.

10.3 Ash Pond reclamation with soil cover and green
belt/plantation

Green capping is one of the popular methods to re-vegetate
abandoned ash ponds of coal based thermal power plants thereby
lowering the risk of contamination to the surrounding
environment. It has innumerable advantages such as prevention
of dust emission, checking soil erosion, stabilizing the surface
areas of ash, preventing potential ground water contamination,
and finally, adding native vegetation cover, which is very vital in
the long term. The following measures are to be undertaken while
reclamation of ash pond with green belt.

1. Storm water drains shall be constructed for channelizing
the run-off water away from the disposal site.

ii. A 300 mm thick soil cover shall be provided to promote
vegetation growth.

iii. For plantation purpose, preference shall be given to both
native species and mixed culture. The species will be
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selected carefully from the following groups for quick
reclamation under the guidance of a taxonomist:

e Tree species for fuel wood and timber

o Forestry type tree species.

e Tree species with dense foliage for shade.

e Native species.

iv. However, fruit bearing species shall be avoided.

10.3.1 Plantation for green belt

A three tier plantation approach (consisting of large trees, smaller trees
and shrubs) will be followed for overall eco-restoration of the area. This
will also help in checking the surface run-off, preventing the water from
percolation and maintaining the aesthetics beauty of the surrounding
in general a conceptual diagram of the reclaimed ash pond is presented
below in figure 21
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Figure 21 Typical reclaimed Ash pond

10.4 Reclamation of Abandoned Ash Pond with solar power plant or
wind power plant.

Now a day there is a substantial socio economic pressure to become more
environmentally aware of how we receive our power. Solar and wind power
is becoming prevalent as a clean source of power. An ash pond which has
been closed if can be used to generate energy in a clean way plus having
financial impacts also is a need of the hour. Amendment to Fly ash
utilization notification was issued vide Notification No. S.O. 6169 (E) dated
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30th December, 2022 which allows reclamation of ash pons by green belts
/ plantations or solar power plant or wind power plant.

The power plant shall be required to undertake detailed feasibility study
for provision of solar or wind power plant on the abandoned ash dyke. The
design, construction and operations of the same shall be done in
accordance with the recommendations of the same. Necessary statuary
clearances shall be obtained by the TPP.

Proper measures shall be taken to prevent surface erosion and air and
water pollution. To facilitate drainage, surface slope and surface water
drains shall be provided to carry the surface run off away from the ash
pond / dykes.

10.5 Precautions during reclamation activity

The following precautionary measures are required for safe working
during the reclamation activity:

(i) Appropriate measures should be taken to prevent entry of
cattle/livestock inside the pond area during execution
period.

(ii) Water sprinkling for dust suppression during handling of
Ash shall be ensured from being air borne.

(iii)After complete reclamation of the site, sign board shall be
kept indicating abandoned ash pond has been reclaimed.
This will help to propagate the message of provision of
green belts on ash ponds and other uses such as solar
power and wind power.

10.6 Annual certification of reclaimed ash ponds and dykes

Power plants shall ensure annual certification of reclaimed ash pond
and dykes also in respect of safety, storm water collection and disposal,
and environmental pollution and green belt etc. and shall submit report
along with the certification report of operational ash ponds and dykes.
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LIST OF ANNEXURES

L. Fly Ash Notification dated 31.12.2021
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Fly ash notification dtd 31st Dec, 2021.pdf
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fafizer, v feE wfeswor (o) F owme & Fe yguer [EEr i ger ae . au
fRerf=aern & A R & ¥ faenfHaer T@ & T AT T2 & qae § 80l LT, TAau(
T, ST THTAT, Hue F7 a1, Mder | ST &f @ud a7 G, TG T [THH07 31T I

Joe AR o AT THTO 6 forg wrEfatd off Matha 33 i =6 Afeg=ar & Tae & aeE
A1 FeET & iaT T&qa U o)

TAF FHIAAT AT AT e AreTRa arq &= w30 I8 RtEd M & 79 6 a57s, a0, ATs,
AT &Y (Ao Tiaweii= 3% & sqEea Jfd | BT 9T § ST a1 $liT ST S50 6l THaTH
F foro a4t viRaeTa o U € oY = "eg § Rufq T gEer =9 Afag=ar § g aqad |
T 5T U =07 A (TEAE ) AT IgUOT HEer et (FEET) F & S

TAF HIAAT AT forvATEe Semia T Ee 99, §eq1ia Auar 9% AT T & 77 F FF
16 =el & AT & o qufid ooF FA1E T qre| JIassriod H, s a9 79F 989 410
2T, o T T/ 9gaT F w A GIH a9 ST qh| SR AT Sated T Jguer g
e (TEATHTET) AT TGO H==or qiefa (T F7 ST § & A0t 37 Feaid Iguor =2
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(9)

(10)

(1)

(2)

)

e (FrdfrefielT) = o7 Fe gguor [ A (verdtET) 31 sgur e ataf ger aw-
T a7 Ao B srom

T HIAAT AT otz sremfa ardir faea g9+ (e ™t $fted a7 98 IcaTed *vg W1 € AT
FAT), ATEdas® STTRTRAT (ITTNTHATA) F B & Forw Ferar gguor f==r a1 F a9 9 v
HIETEA I U0 FT foish ITASH HLThT qTT A §4 o ITH T Al SUASHAT % ATEq [ Ahs
TETT FA

T % 100 TIAed START &7 FLT=F aTired, STt off a0 21, &S & agema & =9 § 77 Srowm)
@ F ISTART F TS, IeaLadt S dATE AR F .-

v gy srfeeRer (T, sgEeEr S s, S asw g, 9 & v e dew F A,
TET At | qev@r it e eaarat i formarse a1 FEar sramia ara f&Ea 99 & 300
et o e arat SE Ao St wrwarar § 99 g0 §, 3T FAEHAI | ATa FT § TG H
EERINEAL

TG THHN TRINET & 9 [Ye® T S0 ST 9Ragd g, UH fwigdr A7 oA
ST ar o= 5931 g7 a8+ & S0

T T2 AR oF AT = 999 TRE e HeAd g3 Aai & AqE @ 6l AR ST qEaed & g
[ of FHAT § IH AT | ST AT (6= T3 3777 qTeqH & TG T (MU Fd § a9 g i T
FATHFLOT T T TATHT T Tl § S AT AR S {51 aRags 4ok & @ I0aed FI0 &
LT THT ARL RT AT 38 TorT a1 foregd 51 39 HAior stfs ey &1 Fifed ST w2t g

IFT FEFATAN | TG HT STIRT AT AEF o420, ARATT TS FUH, Feald Taq Sqaem
T ST 3 e % T AT o At gy etia o o fafadert siw feenfAgent
% s foar stroam)

it fagga "= &t 300 Frereter &t afifer & iy sEfaq g+ =mt % o Gearia somes
IR (SHTHY) & dgd Gl ad Gl | 1@ FT 65 ASTIIT FIAT AT AT A 6 2 6
T 1@ FT (AT FTAT ATeTRE gITI THT G F TqTHT AT TATAF (FTg TR, TSI AT
=T & % 1) FrErer AT fomarse sraria ardi R w49=1 § 9 |97 e (95 R0 &
fTqY, eI, G T (FNuaus) & fRenfagert  aqam sEw 924 & a1g] =eT g+ i

TR STTAT TG (AT AT ISt T2 @1, ST | 7T gh) & o Suanr & 12
TR % ATC-3C-9TC % LT 9L F7 F w7 25 vfaad T &1 0iEa #77 F o sumr w47

T UH AT @R[ g (:9[eF T Y& F%h S TREgT il AN &l agd wiieh AT TET
TEHT g 9Td1 9T folT MU 9o & STE A0Td AT Tage sAaedT Fh T Hi Aqrerd AT 6r
SUASAT T THT TATI 3T AT F GTAT AT 31T S H ATAFATT F 9719 T HT HAT FAT,
g atera & o =8 ATag=ar & Yo At [0 § aR[ g ST 3% wEsardi § T@ A7
ST, F T TGUT [FI=07 7, ARIHRMF @I AT 3T AT T @I 5420 FIT Heiia f@er-
gert = srgam BT s

TEEHOT .- TH SU-UT F FANE o forw ag off Tuee fr srar & & amra ge e s
.97 afiaed & IUE Faa aHt AL R0 Ffe a1 E=E S5 39 o @ Arfers #7 Jifeq 3
2 3T srferaTe arer 2%  ary e w29 3T == # @rely T #r 9w forw T * 25 yfaad

5 & START 7 ATALI TT T AN Agl NT S qh o6 q19 A= da45 T @9 AT i
GUESERERIR R
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) ()

(6) (i)

Tt GT 7Tl T @1 H @rel T § O R TS Fed 6 [T @ g T (SRITHT ST
ST TATT FIAT SR 3T & H GTeAT T | TG & e T A9 a7er 2 F 97 1O Hl
At w2 % O | FieETe w7 Gt TesEEr SHied FE I G, a9 3T Sdqary
fadd FATAT T a9 &= §931 Sl HITAT a1 Gl a0 H[Ll =l oT9eqT ¥ ge o &
rr-a1y o fAoee & o st S arer fRenfAgent F wew § arie 28 e, 2019 &
fromAEer ST o oy

AT, e st frp A, ware, A e (@) d A A e
(EATTH) F AT TIHS T, WAL H GreAr #qA1 H T 6 RO FA q9qT Af A arer e H

=0 THfra e o 9 F o a-ae o7 anr off fRemfAder ST W "ear € 9T 78 9
Arfert i e grft & 3 U == &1 sfeEa w21 i Gl 7§ s 9 F fae @i
AT STt T ST T TS SIqATaal § Saeds Heae AT Tad Ired HT|

TATALOT TGO & HEH | qLAT, AT (ATFIF AAgAAT Agi) 30T TgqAT T ST Algd T
T G T Greft ©IT9 &l 19 G/ a1el @ & a1 1@ & Wiy #37 F oo am i
TEAT FIA & [0 GG, a9 AT FAary TRaad qarad, Fea @qred, @ d9red, fiaar
HATA, FEIHTH G AT ST AT GT ST F T (AT T ATHA Fd g0 Teqed, Feal T
5T fA=ror e (HTETET) T sremeAar § v AiAiq F To AT o s ag aiita oy
Farerat A7 faamnt & o sfesa = (G ST gett, M) F a9 § a6 T Qe
et 1 srera FG ST 78 G, 38 ATIgHAT F T & JEa 9e=Tq SULFRT @l sl

TEATT FHLAT AT HAT

(if) T To=a 4= AT @1, I ATA ATARAT STANT AT G2 FIA 6 (o0 ITAFT FH T

(7)

(8)

(9)

(10)

(1)

FRT TgAT FohT ST O T o A9eTe g T TeT qg1 Hesil|

T | = @ A I F FE, AAHIRd TRASET & o0 s Yguo [{E=r a6 it @
AATT & 3T Fra T TG 707 A2 gy et Rem-fder F sqame fBFar STor s =7
TG A A1 AT TUT AT AIRTT G SIHIRT w0, SaeAT™, 7 7 SATHT AT H
FYAT ATHTSE I TTAad TRt &I srosm)

Feald U [{FAr A, S Gy F qrer Heswy, TS aguer [ i (madEE) av
sguoT faz=ror At () T sqaAfa T1W 2 % O quaag Ataered sraad aiEHar seqa
FIA F GII-ATT TH ATIGAAT % FL TRFHTT TT TR/ F FEAFATIT 6 [T TF q9 % Aaw
Femtaer y=qa wam

T A7 foraree s ardfia St 595 T di9 o et F g § fua asft g [t
TRATTATE (0, 5T T TATH T ATIFLON LR SUHRGT, 37T TChTey AToaheon o a+fy
At srfSrereomt) Trg &7 221, eied, oTque T AAT AT T AT SeATal T START Hft
IO T o JeRfeus ITATRT T AT T AT AT T I 7 Bl

TG AT TR o TATHATT 3T UH STl § 1@ & ITANT § AT AT 2, AT q2
FE AT Far aguer =0 A g et Gfacr siw fRenfaeert it s gnm

A-srquTe F g gataia afose .-
A9 a F = F TAH I AU §, TS KA IT o125 TR ardia Fefl 997 (hitad i/ T

TE-IcqTaeh 9T AT 1 Tigd) T FH-T-F1 80 TAd T (FAT-T1E 3T Feq-1rd) ITTRT 751
&1 g AT UH AT-AqaTA g &2 S50 9% T5qd Al T8 aATfue dIel 6 e 9 A g a9 &
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(2)

)

(4)

®)

(6)

(7) (i)

(ii)

T | AT @ 9% 1000 FAT T o 6 3T F THE00T FTdehe @TAT STTOAT T Ffs I8 o
T F =T & EC a9 H 100 TAerd T AT ITAN Feed § TTTS gl g, ql g AAIFd 7= 98
1000 ®90 i = #T 3T F qFTaeofiiy IfaHe & SEaE &1 90 ghm, e 9% ugd 9y
Sfashe Aal oAt AT Bl

g T SiaeT &1 9RT & F IU-UT (4) § Sfeatea e Swarnft Sforn & sy
AT Ao o SATAH a9 & 3 | STHTH AT SATUIT ST AT T ST

et g U qataefrr gfase & = gqur fRasr @ % ffds ara § s
ST

T TG F AT H, AR wrger A1 orAtze sranfa ardi a9t w99 (ftea 71 @g-IcATEs
TIOET AT AT A(2d) 7 TATOT AT IT TR IcqwT TG T FH-G-FH 20 Traerd (07 a9 %
form), 35 wtaera (fedftr aw & forw), 50 wfdera (A9 & 99 99 d%) STANT F TaL T IToT
Tl 3T g a7 39 ot a & S0 e et T 9% 1000 F97 I 2 &f 3% & qaaeong
TTehY TR SITUAT 3T I 10 a9 % ofd § el T AT ITIRT Al (6d7 ST1ar g af 1000 ¥90
g 2 AT T AT AWTERT JTEAT 9T GO0 FTAahe AT ST ™ 9% 98 9 iaeong
T Tel AT T4 &

AT @R AT ITHFAT ATHFHLUT T TG TS T SEHERT Iiargai a1 arga AT il
SeerT g T Afe S8 aTa et AT ST 8, 7 SaiEdd STTNTHA Tl T -arehd
ITTETATS &1 UHT ®OAT Mg a<ts F fFaia &9 9T 1500 =90 vfa o= Y 27 F qgiaofiT
ST AT, S8 ATT T ToF TGO HI=707 1 (TaHTEeE) A1 Jguor ===y afefa (Free)
EIT 3T ATl TiaTgehl I AT AR T

=H ATIE=AT F T @ § fAfRd 137aor sqEa adis § U9 § SUART & ey @diEs) av

STARTRAT TS EAT T g ST UHT gl Fed I Feald TGO [IA07 e (TAIET) AT T50r
F=ror mrfater () 3T 1500 97 Sfa 29 &t &€ / 9311 TTashe ST STl

Tfa ITATHRAr AT 937 & o refi et AT T sterar 0 = F I9-97 (1) F e+, fau

T A o AT F G ol T2 S497, TTH - S AT FHF I, T6 T A7 ITIN Tgl el g, F
STt fera Tr@ it 977 &1 1500 FAC ST e Hf 3% H AT Hd o o0 Ica<ardl g

g A AT & "y § qAqEeiiy awe AT &7 % 75 T0F wid a9 hie fi 38 ¥ a9 v
ST

AT =@ SH1 7T TREATET § Feald TG0 (HI=07 A€ FRT AT T2 T G100 Tahe
STANT TIIFT TG % GIerd Mue g o ST i T g IcaTal afgd O & ST
& e | MY SAferd AqEaT Fd & forw off f[fer &1 ST fha ST aear 2

ATLFT |TAT 9T AT T GATAL00T FFAHT F T9ATd AT T F ITTRT FT Sca<ariaed arq o

THAT FT R 3T T qeATqadT =0l | TITA00T TTAHT A % qe97d arq e w4, T

e =% T T F ITANT o AT Al T HLAT § AT S =90 h G STTLFd AIAT GL TR %0l
T IO Tfdse # 10 STaerd Ferdl & T9FTd ST T 1T [o2ld H4 il aTad HT &1 ST

T T9ATAAAT FAHT A TG F ITTNT % ATHA | THA i T3 q@aeon gfaswe @it 20 gfderd, 30
gfererd 3 I w7 § w2l it T )
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(1)

(2)

(1)

(2)

)

(i)

(ii)

@ T TG TR IeATaT I Y g THAT ._

ar forepa w2 % TETHT AUar T A Sei A7 el AT ATqHd TG e & AR 39
Rl AT AT & ot g=aT &1 S fosh a1 aRags a1 @W F o g qa T AT o
AT IAT&T o START & oI Icawardt gl

T =R AT ITARTRAT i g ara e | ==t gy a7 g i $37 97 argew v
STHA SATLTRT 1@ & IcATEH] ZIET AT & TS 8, T F Tl af 1@ IT @ ITATET 6 ST 6
SIS & T SATHFHLO o A1 I gU &, A(@ o Rl | T@/@ IATRT HT START Tol HY Tahd &
STTAT FHF {IAT AT ITART T THd 8, TETATL ATT (2 FI Tl Gia He|

werae, fRerer, JraT o sk afaasT s

Far yguur e A (HdTET) ST "@Eta s Igue [EEw i (T ET) a1 gy
= |fafT (T, ST & SqaradT GEEd H 6 (0 Taqe sl T Irianr g
T 2T TEdETE a1 T [AHTEr e uT e % SUANT AT AT R S ST
TH TS o o1 ATEEE=AT SF THh19H Al a0 F B2 /I 6 HiaL U Ted [aahad | dated
S At & 9T TH ATREAT F Al w1 AR FAA S At w7 % o gHedt
srferRTeaT gt

AT =T S, T IS AT ITANT F HATed HITEF AT 9 qlee T2 3 Hald 6l 5 Jra
T ATATES HTT| FHIAAT AT o ATZe ALTT ATT SHolT SAAT FIT Haid Tgu == e, dafea
TS gguO [AEEer & Ar wguer e afmta (FEhE), e e e (#i5) &)
TATA, I AT AT TREdT HATAT F FAAT Tk &= Fraierdl &7 =6 Afeg@=ar &

SUFHT % ATATAT Haefl AAT ITAH FIA gU ATNUF HAeaad (Xa1e T au (1 %4 7 31
AT T A 7S F forw) s w1g % 309 fam @ yeqa ¥ srustt) frdfiefiedt siw o grer adr

AT Faea S5 g T&qd aTue [Xarel H7 THET AT ST S I qI 1990, a9 7 STqarg
gfaad 71T &1 31 HE % TEqd (ohAT ST

AT 7T ITINTHAT ATIFIIT TGN, I ST AT TRAAT HATAT AT ST FTET TG00
THTT AHAT AT (THEAETT) FIET ST TA =0 w5y ($57) sreram w57 sguor fesy
e (TEdrHTET) IT Jgur = qieta (W) g0 ST 9 S qgaid (), St Ry
g, T TAATAAT RATE | =6 ATIg=AT § STl % AT T o START AT STTRT AT [Heare
TAT TG AT IATET F STTRT Farelt AT TEIT FT| hea 1T TGO (HF=07 7 (FHrdredraT) am
TS YOO RF=07 e (et A7 sguer HEEr gt (W) Stes=E_T & SuSHr F w9t
FIATAAT T THTAT FA g a9 =@ G0 6 AT =7 a9t STfermeon it T START 6T
Frfes R ghrferd 4

=H ATI=AT % Iuadl At R S FIeaaq & T & o0 Feard Jguor F2e e
(A=) FT stegerar § UF GAT F T AT o e geer R @ere, ween

TATAT, G HATAT, TATAL, I AT AAGTY TRATH FATAT, TSF TRAGH AT TR FATAT
AT AT STW 9T & B9 & A7-97T AT F LT T A7HG U ST AT wils gatad
TUTETET 1| 7 AR ST T A AT T GhAr g1 T8 AT T ATeg=AT & Iuat b
TATAT 3T ge7 FATeaaT F forw Rrerfet w2 gt 81 7g afufe = g § #9959 uF 9 v
JoF FIAT ST ATMTF FIATAIA (XAT] il GHIAT FEA 3T T ATATS, TH ATIG=AT T SASTIH
FT T o9 & AE M1 § FH F FH U I T TN (F) F SAHET Feeh @ o6 STINT %0l
TRTOT e o o7 quren™T & |72 qOHeTETST a5 AT w1 Tg TG T390, a9 3%
STAATT TATT HATAT (THASTERETET) T G2 AT (TS T&qq Hi|
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(4)

®)

T fored S ST T % STANRATAL AT TG AT STl o6 ATHHIATA 6 S o [@aarg &l
THTLTT FTA F TS o 5T TR T T TS il TEhTE 26 ATIAGAAT 3 THR1H T qerg
T 9 A1 F Aaw =T aguer FEEer a8 (e ar gguer e qfaty (fEiE &
TETEAAT § U AT AT T HT oreH o Tram & sfafafer siw v gfaf=fer 39 e &
ST, ST foraTs arer gaferd sfsreReor &7 w14 < 2 2

Fear T AEEer e (A g aieehd o 9t g a9 R ' s
STANTRAT ATHFIUN FRT 0 T 7 F e 6 Squrad a@r airar Sarterd 6l STur 3w
@ It T RO Jd® av 30 TaFT T Heaid Tguv FEE a1 (e S @6t s
ST = S (TEdTEE) AT sguer sy et (ferE) wosega S STt wesE g
= e (HrdeTaT) o7 Fafed =T Ygu [ arE (TEdETET) 3T yguer [ aEta
(AT ST gdreT i RO ared g % Uag fH T % T AT 7 w5 arer arg G 9=
& fawg Fars g F31

[FT. H. TAUHTH-9/1/2019-TATHUH]
LY I AT, ST qiaa

IUTEY

31 7 T STMAT I Tl TEQT i ST ATt T Haeft Suareri i srqarad are (01 1% 7 31 A1 #f
Fater & form) |

3|
.

SqRT

o= w9 &1 AT

FIAT T ATH

IEEIl

s

TATATE o TorT ST &7 94T -

T

o= |9 it FeaTta &|ar (F97 aie)

I ATE FFe? (FUAus)

© o NI o g &) w N =

IcaTtad el it §E&AT (THEEGUA)

—
©

o= |9 & STaia Fof &1 (F9A9)
(T F=T % T & |fEd)

—_—
—

e & srafer F S T gaa F aEn
(fa = Hifeer a=)

—_—
N

drEd T JTEUT Jiaeraar 7 (%)

—_—
@

frafEr f srafer F S ada= § saarfeq g # 9w
(afa e Hifeer a=1)

FATS T (T a Hifew o)

Fied @ (T q9 Hiieh =)

14.

TS TS TG WETTOT T (TgT) Y erwar (Hfeer a)

15.

foifEn it srafay F Saw adu § STl TE F SYIRT FT A q:
)  Faf&r & safa F " adae § 3w i T aw i
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T HTAT (THETTIT) :
(@) SUEN L wATE TG R AT (TR

i TTS-UST TR ScaTE (3¢ AT soAlsh AT 258 AT HEET
e ofte a7 91T =T TS /AA)

ii. HrHe fAfREir

iii. =T oo #hie

iv. T ST Strar-atferae srerfa Rt arsft
v. fHeE a1 Freg aiss @ T & f[Hir
Vi. HEHT, HEF AT FATS AL 6 et H1 AT
vii. arert T HET

viii. FT -8 7 w2

iX. GfEsT &= 7 90

X. ST el ST | ST

Xi. &

Xii. TET AT | qer@r gar ge=ara w1 [air
Xiii. 3T eIt &7 ¥ &1 =37

xiv. 3= (Fa71 fafAfdee w9) -

) IYART FoFU M0 qe7 & T T /AT (THETIT)
i TITS-UST TR IUTe (32 AT oAl AT Teed AT HIgaT
¥z ofte a1 9129 a1 91 A7 §9) ¢

ii.  HrHe At

iii.  ¥ST e e

iv. T i shsi-atferae smefa fHwtor st
v. TFieg 91 Fiee dives T wifivre #1 [Hir
Vi. HESHI, ST ST FATSSAEL 6 AT T AT
vii. @t = At
viii.  AFT - T e

iX. @feor &= A7 9

X. ST qTel SHAT § ITART

xi. FU:

xii. TET AT H TETaT GeAT HLAATeA 1 I
Xiii.  ST=T T T G FT A
xiv. =7 (FoaAT fAfAfaee #:9)

fféT it s@Efa & W aaAE § TugEd @ A g g

(T

16. | Rfér & erafar & gem gda@ o Iafed @ &1 gideraar
T (%) :

17. | T F=1 9 TG ¥ Aem &1 iRy

F) arE 31 wre qw (Rt & safa 1 geww) @ g
(Fv=T) | e 0 10 T it e 77T (HIeh )
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7) Foqrf&r & sty F S T gue (3 # FAvem fro s
T it 7T (Hifew = ):

M) RafET & sEte F S T Fuet § I [eeor gq gud
TU ST HT e AT (H13):

q) TG FUST Al A HEAT:

(i) =

(ii) =TT fohT T (T 2T ST E)

(iiii) T 9

T.) @ FUST & AT T & (SFAY):

18.

AAT-IT TG FUE HT SHIT

TG FUT 1,2 17 (T17 TG FUST F1 A€IAT UF T A19% 51, a1 #9397

[Aeafatad sTIRT ST & ITTE FI1T)

F) TRt FRetomei= a7 |frr ar et BT =@ a7 = 9w @

) @ FUE H TG F [UEE LE A G qRI@/AeEad av
A MT/AY):

T) @ FUE AT AHAT T RU SAI F TAT IHH G HIeTT e
ERRIRALC]

(AETE/wE /Ay AT HEHT/AT )

(b T et = fore o )

M) & (3ARA):

) =TeE A AT (HY):

q) A (H19):

T.) qE 31 ATH a& e &g Tu @@ it /T (Hifew a):

) IqASH AT AT TTAqT (%) 3T AT Foaer e S Jhe arer
T & {rAT (Hifew 2 ):

) TG FOE F AL A A AANAT AT (FWT 3T AT hr
).

T.) TAgeri (srerter ST Fermeaw):
(FTaT gaw 4 et i fafafase w7)

§) @ TS H AN ML AT FT TR TASUIS AT AT
TASTITE AT IT Fol AT AT IS ATSAIT Al

) uem & Bt goF e a1 99 TR (79 T & /e |
Fuar AfRfEe #% & Fr v=aeiuast ar uEEfiueast o
THTUEET 2)

ST) @ T AT T AT H S (1 ):

) HEATUT 3T FA @ ST [AAH0T T (TS ATH):
CRIEE]

) SHIF * HIT AT I [FwE § w goe ¥ Aeia sty s
T HTAT (H19):

T)  TTEH A RURAT FT AIAT FAU T AT et a7 39
TS T ATH o steqa= 3

3) F@-T0ET T S AT SR e ST 39 e & AT
S srT-ader i

19.

ST 3R T =T T i AT (rEdfi):

i TATS-UST STETRA ScaTE (3¢ AT 3A1F AT 2™ AT HISaT
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e ofte a7 9129 =7 91 A7 I9A):

i. e e

ii. Y3 o e

iv. T ST Sen-atformT sratia fAgtor At
v. f¥eE 71 Fee gives v W w5 f[wi:
vi.  TEHl, T2 3T FATS AT o AT FT AT
vii. =7t FT [t
viii. 9 g-a F

iX. @i & FwT 9

X. AT aTer TR § SO

xi. PO

Xi. — TE AT | qErEr gEr LT w1 [A
Xiii. 377 9T FT TG FT AT
Xiv. T (FIAT AATES F9):

20. | 9X:
=T gfSra AT EERIUEIR ERIE] QI HTAT (THET)
(THdTT) (THAR) 37 (%)
foqfdr #v smafar &
R T
I T
K3l
21. | FE 7 AT
FUST T AT HISAT T T R -H:- moefce-
coalash@gov.in T ¥sfT ST
22. | ITTEFd gEarereend & gedrery

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE

NOTIFICATION
New Delhi, the 31st December, 2021

S.0. 5481(E).—Whereas by notification of the Government of India in the erstwhile Ministry of
Environment and Forests vide S.0.763 (E), dated the 14™ September, 1999, as amended from time to time, the Central
Government, issued directions for restricting the excavation of top soil for manufacturing of bricks and promoting the
utilisation of fly ash in the manufacturing of building materials and in construction activity within a specified radius of
three hundred kilometres from the coal or lignite based thermal power plants;

And whereas, to implement the aforesaid notification more effectively based on the polluter pays principle
(PPP) thereby ensuring 100 per cent utilisation of fly ash by the coal or lignite based thermal power plants and for the
sustainability of the fly ash management system, the Central Government reviewed the existing notification; and
whereas environmental compensation needs to be introduced based on the polluter pays principle;
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And whereas, there is a need to conserve top soil by promoting manufacture and mandating use of ash based
products and building materials in the construction sector;

And whereas, there is a need to conserve top soil and natural resources by promoting utilisation of ash in
road laying, road and flyover embankments, shoreline protection measures, low lying areas of approved projects,
backfilling of mines, as an alternative for filling of earthen materials;

And whereas, it is necessary to protect the environment and prevent the dumping and disposal of fly ash
discharged from coal or lignite based thermal power plants on land;

And whereas, in the said notification the phrase 'ash’, has been used which includes both fly ash as well as
bottom ash generated from the Coal or Lignite based thermal power plants;

And whereas, the Central Government intends to bring out a comprehensive framework for ash utilisation
including system of environmental compensation based on polluter pays principle;

And whereas, a draft notification on ash utilisation by coal or lignite thermal power plants in supersession of
the notification of the Government of India, Ministry of Environment and Forests published in the Gazette of India,
Extra Ordinary part 11, section 3, sub-section (i) vide S.0.763 (E), dated the 14™ September, 1999, by notification in
exercise of the powers conferred under sub-section (1) and clause (v) of sub-section (2) of section 3 of the
Environment (Protection) Act, 1986 (29 of 1986) read with clause (d) of sub-rule (3) of rule (5) of the Environment
(Protection) Rules, 1986, was published in the Gazette of India, Extraordinary, Part Il, section 3, sub-section (i), vide
G.S.R. 285(E), dated the 22nd April, 2021 inviting objections and suggestions from all persons likely to be affected
thereby before the expiry of sixty days from the date on which copies of the Gazette containing the said draft
provisions were made available to the public;

And, whereas all the objections and suggestions received from all persons likely to be affected thereby in
respect of the said draft notification have been duly considered by the Central Government;

Now, therefore, in exercise of the powers conferred by sub-section (1) and clause (v) of sub-section (2) of section
3 of the Environment (Protection) Act, 1986 (29 of 1986) read with clause (d) of sub-rule (3) of rule (5) of the
Environment (Protection) Rules, 1986, and in supersession of the Notification S.0.763 (E), dated the 14™ September,
1999 except as respect things done or omitted to be done before such supersession, the Central Government hereby
issues the following notification on ash utilisation from coal or lignite thermal power plants which shall come into
force on the date of the publication of this notification, namely:-

A. Responsibilities of thermal power plants to dispose fly ash and bottom ash.—

(1) Every coal or lignite based thermal power plant (including captive or co-generating stations or both) shall be
primarily responsible to ensure 100 per cent utilisation of ash (fly ash, and bottom ash) generated by it in an
eco-friendly manner as given in sub-paragraph (2);

(2) The ash generated from coal or lignite based thermal power plants shall be utilised only for the following
eco-friendly purposes, namely:-

(i)  Flyash based products viz. bricks, blocks, tiles, fibre cement sheets, pipes, boards, panels;
(if)  Cement manufacturing, ready mix concrete;
(iii)  Construction of road and fly over embankment, Ash and Geo-polymer based construction material;
(iv) Construction of dam;
(v)  Filling up of low lying area;
(vi) Filling of mine voids;
(vii) Manufacturing of sintered or cold bonded ash aggregate;
(viii) Agriculture in a controlled manner based on soil testing;

(ix) Construction of shoreline protection structures in coastal districts;
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Export of ash to other countries;

Any other eco-friendly purpose as notified from time to time.

A committee shall be constituted under the chairmanship of Chairman, Central Pollution Control Board
(CPCB) and having representatives from Ministry of Environment, Forest and Climate Change (MoEFCC),
Ministry of Power, Ministry of Mines, Ministry of Coal, Ministry of Road Transport and Highways,
Department of Agricultural Research and Education, Institute of Road Congress, National Council for
Cement and Building Materials, to examine and review and recommend the eco-friendly ways of utilisation
of ash and make inclusion or exclusion or modification in the list of such ways as mentioned in Sub-
paragraph (2) based on technological developments and requests received from stakeholders. The committee
may invite State Pollution Control Board or Pollution Control Committee, operators of thermal power plants
and mines, cement plants and other stakeholders as and when required for this purpose. Based on the
recommendations of the Committee, Ministry of Environment, Forest and Climate Change (MoEFCC) may
publish such eco-friendly purpose.

Every coal or lignite based thermal power plant shall be responsible to utilise 100 per cent ash (fly ash and
bottom ash) generated during that year, however, in no case shall utilisation fall below 80 per cent in any
year, and the thermal power plant shall achieve average ash utilisation of 100 per cent in a three years cycle:

Provided that the three years cycle applicable for the first time is extendable by one year for the
thermal power plants where ash utilisation is in the range of 60-80 per cent, and two years where ash
utilisation is below 60 per cent and for the purpose of calculation of percentage of ash utilisation, the
percentage quantity of utilisation in the year 2021- 2022 shall be taken into account as per the table below:

Utilisation percentages of thermal
power plants

First compliance Cycle to
meet 100 per cent utilisation

Second compliance  cycle
onwards, to meet 100 per cent
utilisation

>80 per cent

3 years

3 years

60-80 per cent

4 years

3 years

<60 per cent

5 years

3 years

Provided further that the minimum utilisation percentage of 80 per cent shall not be applicable to the
first year and first two years of the first compliance cycle for the thermal power plants under the utilisation
category of 60-80 per cent and <60 per cent, respectively.

Provided also that 20per cent of ash generated in the final year of compliance cycle may be carried
forward to the next cycle which shall be utilised in the next three years cycle along with the ash generated
during that cycle.

The unutilised accumulated ash i.e. legacy ash, which is stored before the publication of this
notification, shall be utilised progressively by the thermal power plants in such a manner that the utilization
of legacy ash shall be completed fully within ten years from the date of publication of this notification and
this will be over and above the utilisation targets prescribed for ash generation through current operations of
that particular year:

Provided that the minimum quantity of legacy ash in percentages as mentioned below shall be
utilised during the corresponding year and the minimum quantity of legacy ash is to be calculated based on
the annual ash generation as per installed capacity of thermal power plant.

Year from date of publication 1 2m 310"

Utilisation of legacy ash (in percentage|At least 20 per cent  [At least 35 per cent |At least 50 per cent

of Annual ash)
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Provided further that the legacy ash utilisation shall not be required where ash pond or dyke has
stabilised and the reclamation has taken place with greenbelt or plantation and the concerned State Pollution
Control Board shall certify in this regard. Stabilisation and reclamation of an ash pond or dyke including
certification by the Central Pollution Control Board (CPCB) or State Pollution Control Board (SPCB) or
Pollution Control Committee (PCC) shall be carried out within a year from the date of publication of this
notification. The ash remaining in all other ash ponds or dykes shall be utilised in progressive manner as per
the above mentioned timelines.

Note: The obligations under sub-paragraph (4) and (5) above for achieving the ash utilisation targets shall be
applicable from 1% April, 2022.

Any new as well as operational thermal power plant may be permitted an emergency or temporary ash pond
with an area of 0.1 hectare per Mega Watt (MW). Technical specifications of ash ponds or dykes shall be as
per the guidelines of Central Pollution Control Board (CPCB) made in consultation with Central Electricity
Authority (CEA) and these guidelines shall also lay down a procedure for annual certification of the ash pond
or dyke on its safety, environmental pollution, available volume, mode of disposal, water consumption or
conservation in disposal, ash water recycling and greenbelt, etc., and shall be put in place within three
months from the date of publication of this notification.

Every coal or lignite based thermal power plant shall ensure that loading, unloading, transport, storage and
disposal of ash is done in an environmentally sound manner and that all precautions to prevent air and water
pollution are taken and status in this regard shall be reported to the concerned State Pollution Control Board
(SPCB) or Pollution Control Committee (PCC) in Annexure attached to this notification.

Every coal or lignite based thermal power plant shall install dedicated silos for storage of dry fly ash silos for
at least sixteen hours of ash based on installed capacity and it shall be reported upon to the concerned State
Pollution Control Board (SPCB) or Pollution Control Committee (PCC) in the Annexure and shall be
inspected by Central Pollution Control Board (CPCB) or State Pollution Control Board (SPCB) or Pollution
Control Committee (PCC) from time to time.

Every coal or lignite based thermal power plant (including captive or co-generating stations or both) shall
provide real time data on daily basis of availability of ash with Thermal Power Plant (TPP), by providing link
to Central Pollution Control Board’s web portal or mobile phone App for the benefit of actual user(s).

Statutory obligation of 100 per cent utilisation of ash shall be treated as a change in law, wherever applicable.

For the purpose of utilisation of ash, the subsequent sub-paras shall apply.—

All agencies (Government, Semi-government and Private) engaged in construction activities such as road
laying, road and flyover embankments, shoreline protection structures in coastal districts and dams within
300 kms from the lignite or coal based thermal power plants shall mandatorily utilise ash in these activities:

Provided that it is delivered at the project site free of cost and transportation cost is borne by such coal or
lignite based thermal power plants.

Provided further that thermal power plant may charge for ash cost and transportation as per mutually agreed
terms, in case thermal power plant is able to dispose the ash through other means and those agencies makes a
request for it and the provisions of ash free of cost and free transportation shall be applicable, if thermal
power plant serves a notice on the construction agency for the same.

The utilisation of ash in the said activities shall be carried out in accordance with specifications and
guidelines laid down by the Bureau of Indian Standards, Indian Road Congress, Central Building Research
Institute, Roorkee, Central Road Research Institute, Delhi, Central Public Works Department, State Public
Works Departments and other Central and State Government Agencies.
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It shall be obligatory on all mines located within 300 kilometres radius of thermal power plant, to undertake
backfilling of ash in mine voids or mixing of ash with external Overburden dumps, under Extended Producer
Responsibility (EPR). All mine owners or operators (Government, Public and Private Sector) within three
hundred kilometres (by road) from coal or lignite based thermal power plants, shall undertake measures to
mix at least 25 per cent of ash on weight to weight basis of the materials used for external dump of
overburden, backfilling or stowing of mine (running or abandoned as the case may be) as per the guidelines
of the Director General of Mines Safety (DGMS):

Provided that such thermal power stations shall facilitate the availability of required quantity of ash by
delivering ash free of cost and bearing the cost of transportation or cost or transportation arrangement
decided on mutually agreed terms and mixing of ash with overburden in mine voids and dumps shall be
applicable for the overburden generated from the date of publication of this notification and the utilisation of
ash in the said activities shall be carried out in accordance with guidelines laid down by the Central Pollution
Control Board, Director General of Mines Safety and Indian Bureau of Mines.

Explanation.- For the purpose of this sub-paragraph, it is also clarified that the provisions of ash free of cost
and free transportation shall be applicable, if thermal power plants serve a notice on the mine owner for the
same and the mandate of using 25 per cent of ash for mixing with overburden dump and filling up of mine
voids shall not be applicable unless a notice is served on the mine owner by thermal power plant.

(i) All mine owners shall get mine closure plans (progressive and final) to accommodate ash in the mine
voids and the concerned authority shall approve mine plans for disposal of ash in mine voids and mixing of
ash with overburden dumps. The Ministry of Environment, Forest and Climate Change (MoEFCC) has issued
guidelines on 28™ August, 2019 regarding exemption of requirement of Environmental Clearance of thermal
power plants and coal mines along with the guidelines to be followed for such disposal.

(ii) The Ministry in consultation with Central Pollution Control Board (CPCB), Director General of Mine
Safety (DGMS) and Indian Bureau of Mines (IBM) may issue further guidelines time to time to facilitate ash
disposal in mine voids and mixing with overburden dumps and it shall be the responsibility of mine owners
to get the necessary amendments or modifications in the permissions issued by various regulatory authorities
within one year from the date of identification of such mines.

(i) There shall be a committee headed by Chairperson, Central Pollution Control Board (CPCB) with
representatives from Ministry of Environment, Forest and Climate Change, Ministry of Power, Ministry of
Mines, Ministry of Coal, Director General of Mine Safety and Indian Bureau of Mines for identification of
mines for backfilling of mine voids with ash or mixing of ash with overburden dump including examination
of safety, feasibility (not economic feasibility) and aspects of environmental contamination and the
committee shall get updated quarterly reports prepared regarding identified mines (both underground and
opencast) for the stakeholder Ministries or Departments and the committee shall start identifying the suitable
mines immediately after the publication of this notification.

(if) Thermal power plants or mines shall not wait for disposal of ash till the identification is done by the
above mentioned committee, to meet the utilisation targets mandated as above.

Filling of low lying areas with ash shall be carried out with prior permission of the State Pollution Control
Board or Pollution Control Committee for approved projects, and in accordance with guidelines laid down by
Central Pollution Control Board (CPCB) and the State Pollution Control Board or Pollution Control
Committee (PCC) shall publish approved sites, location, area and permitted quantity annually on its website.

Central Pollution Control Board after engaging relevant stakeholders, shall put in place the guidelines within
one year for all types of activities envisaged under this notification including putting in place time bound
online application process for the grant permission by State Pollution Control Boards (SPCBs) or Pollution
Control Committees (PCCs).
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All building construction projects (Central, State and Local authorities, Govt. undertakings, other Govt.
agencies and all private agencies) located within a radius of three hundred kilometres from a coal or lignite
based thermal power plant shall use ash bricks, tiles, sintered ash aggregate or other ash based products,
provided these are made available at prices not higher than the price of alternative products.

Manufacturing of ash based products and use of ash in such products shall be in accordance with
specifications and guidelines laid down by the Bureau of Indian Standards, Indian Road Congress, and
Central Pollution Control Board.

Environmental compensation for non-compliance.—

In the first two years of a three years cycle, if the coal or lignite based thermal power plant (including captive
or co-generating stations or both) has not achieved at least 80 per cent ash (fly ash and bottom ash)
utilisation, then such non-compliant thermal power plants shall be imposed with an environmental
compensation of Rs. 1000 per ton on unutilised ash during the end of financial year based on the annual
reports submitted and if it is unable to utilise 100 per cent of ash in the third year of the three years cycle, it
shall be liable to pay an environmental compensation of Rs. 1000 per ton on the unutilised quantity on which
environmental compensation has not been imposed earlier:

Provided that the environmental compensation shall be estimated and imposed at the end of last year of the
first compliance cycle as per the various utilisation categories as mentioned in sub-paragraph (4) of Para A.

Environmental compensation collected by the authorities shall be deposited in the designated account of
Central Pollution Control Board.

In case of legacy ash, if the coal or lignite based thermal power plant (including captive or co-generating
stations or both) has not achieved utilisation equivalent to at least 20 per cent (for the first year), 35 per cent
(for the second year), 50 per cent (for third to tenth year) of ash generated based on installed capacity, an
environmental compensation of Rs. 1000 per ton of unutilised legacy ash during that financial year shall be
imposed and if the utilization of legacy ash is not completed at the end of 10 years, an environmental
compensation of Rs.1000 per ton shall be imposed on the remaining unutilised quantity which has not been
imposed earlier.

It shall be the responsibility of the transporters or vehicle owner to deliver ash to authorised purchaser or user
agency and if it is not complied, then an environmental compensation of Rs. 1500 per ton on such quantity as
mis-delivered to unauthorised users or non- delivered to authorised users will be imposed besides prosecution
of such non-compliant transporters by State Pollution Control Board (SPCB) or Pollution Control Committee
(PCC).

It is the responsibility of the purchasers or user agencies to utilise ash in an eco-friendly manner as laid down
at para B of this notification and if it is not complied, then an environmental compensation of Rs. 1500 or per
ton shall be imposed by State Pollution Control Board (SPCB) or Pollution Control Committee (PCC).

If the user agencies do not utilise ash to the extent obligated under para B or the extent to which they have
been intimated through Notice(s) served under sub-paragraph (1) of para D, whichever is lower, they shall be
liable to pay Rs. 1500 per ton of ash for the quantity they fall short off:

Provided that the environmental compensation on building constructions shall be levied at Rs.75/- per square
feet of built up area of construction.

(i) The environmental compensation collected by Central Pollution Control Board from the thermal power
plants and other defaulters shall be used towards the safe disposal of the unutilised ash and the fund may also
be utilised for advancing research on use of ash including ash based products.

(i) The liability of ash utilisation shall be with thermal power plants even after imposition of environmental
compensation on unutilised quantities and in case thermal power plant achieves the ash utilisation of any
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particular cycle after imposition of environmental compensation in subsequent cycles, the said amount shall
be returned to thermal power plant after deducting 10 per cent of the environmental compensation collected
on the unutilised quantity during the next cycle and deduction of 20 per cent, 30 per cent, and so on, of the
environmental compensation collected is to be made in case of utilisation of ash in subsequent cycles.

Procedure for supply of ash or ash based products.—

The owner of thermal power plants or manufacturers of ash bricks or tiles or sintered ash aggregate shall
serve written notice to persons or agencies who are liable to utilise ash or ash based products, offering for
sale, or transport or both.

Persons or user agencies who have been served notices by owner of thermal power plants or manufacturers of
ash bricks or tiles or sintered ash aggregate, if they have already tied up with other agencies for the purpose
of utilisation of ash or ash products, shall inform the thermal power plant accordingly, if they cannot use any
ash or ash products or use reduced quantity.

Enforcement, Monitoring, Audit and Reporting.—

The Central Pollution Control Board (CPCB) and the concerned State Pollution Control Board (SPCB) or
Pollution Control Committee (PCC) shall be the enforcing and monitoring authority for ensuring compliance
of the provisions and shall monitor the utilisation of ash on quarterly basis. Central Pollution Control Board
shall develop a portal for the purpose within six months of date of publication of the notification. The
concerned District Magistrate shall have concurrent jurisdiction for enforcement and monitoring of the
provisions of this notification.

(i) Thermal power plants shall upload monthly information regarding ash generation and utilisation by 5th of
the next month on the web portal. Annual implementation report (for the period 1% April to 31% March)
providing information about the compliance of provisions in this notification shall be submitted by the
30" day of April, every year to the Central Pollution Control Board, concerned State Pollution Control Board
or Pollution Control Committee (PCC), Central Electricity Authority (CEA), and concerned Integrated
Regional Office of Ministry of Environment, Forest and Climate Change by the coal or lignite based thermal
power plants. Central Pollution Control Board and Central Electricity Authority shall compile the annual
reports submitted by all the thermal power plants and submit to Ministry of Environment, Forest and Climate
Change by 31st May.

(i) All other user agencies shall submit consumption or utilisation or disposal of ash and use of ash based
products as mandated in this notification in the compliance report of Environmental Clearance (EC) issued by
Ministry of Environment, Forest and Climate Change or State Level Environment Impact Assessment
Authority (SEIAA) or Consent to Operate (CTO) issued by State Pollution Control Board (SPCB) or
Pollution Control Committee (PCC), whichever is applicable. The Central Pollution Control Board (CPCB)
or State Pollution Control Board (SPCB) or Pollution Control Committee (PCC) shall publish annual report
of ash utilisation of all other agencies except thermal power plants to review the effective implementation of
the provisions of the notification.

For the purpose of monitoring the implementation of the provisions of this notification, a committee shall be
constituted under the Chairperson, Central Pollution Control Board (CPCB), with members from Ministry of
Power, Ministry of Coal, Ministry of Mines, Ministry of Environment, Forest and Climate Change, Ministry
Road Transportation and Highways, Department of Heavy Industry as well as any concerned stakeholder(s),
to be nominated by the Chairman of the committee. The committee may make recommendations for effective
and efficient implementation of the provisions of the notification. The committee shall meet at least once in
six months and review annual implementation reports and the committee shall also hold stakeholder
consultations for monitoring of ash utilisation as mandated by this notification by inviting relevant
stakeholder(s) at least once in six months. The committee shall submit the six monthly report to Ministry of
Environment, Forest and Climate Change (MoEFCC).
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For the purpose of resolving disputes between thermal power plants and users of ash or manufacturer of ash
based products, the State Governments or Union territory administration constitute a Committee within three
months from the date of publication of this notification under the Chairman, State Pollution Control Board
(SPCB) or Pollution Control Committee (PCC) with representatives from Department of Power, and one
representative from the Department which deals with the subject of concerned agency with which dispute is
made.

The compliance audit for ash disposal by the thermal power plants and the user agency shall be conducted by
auditors, authorised by Central Pollution Control Board (CPCB) and audit report shall be submitted to
Central Pollution Control Board (CPCB) and concerned State Pollution Control Board (SPCB) or Pollution
Control Committee (PCC) by 30th November every year. Central Pollution Control Board (CPCB) and
concerned State Pollution Control Board (SPCB) or Pollution Control Committee (PCC) shall initiate action
against non-compliant thermal power plants within fifteen days of receipt of audit report.

[F. No. HSM-9/1/2019-HSM]
NARESH PAL GANGWAR, Jt. Secy.

Annexure

Ash Compliance Report (for the period 1% April-31* March) to be submitted on or before 31* May.

Sl. No.

Details

Name of Power Plant

Name of the company

District

State

Postal address for communication:

E-mail:

Power Plant installed capacity (MW):

Plant Load Factor (PLF):

O oINo|a_iw N

No. of units generated (MWh):

—
o

Total area under power plant (ha):
(including area under ash ponds)

11.

Quantity of coal consumption during reporting period (Metric
Tons per Annum):

12

Average ash content in percentage (per cent):

13.

Quantity of current ash generation during reporting period
(Metric Tons per Annum):

Fly ash (Metric Tons per Annum):
Bottom ash (Metric Tons per Annum):

14.

Capacity of dry fly ash storage silo(s) (Metric Tons) :

15

Details of utilisation of current ash generated during reporting
period

(a) Total quantity of current ash utilised (MTPA) during
reporting period:

(b) Quantity of fly ash utilised (MTPA):

(i) Fly ash based products (bricks or blocks or tiles or
fibre cement sheets or pipes or boards or panels)

(i)  Cement manufacturing:
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(ili) Ready mix concrete:
(iv) Ash and Geo-polymer based construction material:
(v) Manufacturing of sintered orcold bonded ash
aggregate:
(vi) Construction of roads, road and fly over embankment:
(vii) Construction of dams:
(viii) Filling up of low lying area:
(ix)  Filling of mine voids:
(x)  Use in overburden dumps:
(xi) Agriculture:
(xii) Construction of shoreline protection structures in
coastal districts;
(xiii) Export of ash to other countries:
(xiv) Others (please specify):
(c) Quantity of bottom ash utilised (MTPA):

(i) Fly ash based products (bricks or blocks or tiles or
fibre cement sheets or pipes or boards or panels):

(if)  Cement manufacturing:
(ili)  Ready mix concrete:
(iv) Ash and Geo-polymer based construction material:
(v) Manufacturing of sintered orcold bonded ash
aggregate:
(vi) Construction of roads, road and flyover embankment:
(vii) Construction of dams:
(viii) Filling up of low lying area:
(ix)  Filling of mine voids:
(X)  Use in overburden dumps:
(xi) Agriculture:
(xii) Construction of shoreline protection structures in
coastal districts:

(xiii) Export of ash to other countries:
(xiv) Others (please specify):

Total quantity of current ash unutilised (MTPA) during
reporting period:

16.

Percentage utilisation of current ash generated during reporting
period (per cent):

17.

Details of disposal of ash in ash ponds

(a) Total quantity of ash disposed in ash pond(s) (Metric Tons)
as on 31% March (excluding reporting period):
(b) Quantity of ash disposed in ash pond(s) during reporting
period (Metric Tons):
(c) Total quantity of water consumption for slurry discharge
into ash ponds during reporting period (m°):
(d) Total number of ash ponds:

(i) Active:

(i)  Exhausted (yet to be reclaimed):

(iii) Reclaimed:

(e) total area under ash ponds (ha):

18.

Individual ash pond details

Ash pond-1,2, etc (please provide below mentioned details
separately, if number of ash ponds is more than one)

(a) Status: Under construction or Active or Exhausted or
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Reclaimed

(b) Date of start of ash disposal in ash pond (DD/MM/YYYY or
MMYYYY):

(c) Date of stoppage of ash disposal in ash pond after
completing its capacity (DD/MM/YYYY or MM/YYYY):

(Not applicable for active ash ponds)

(c) area (hectares):

(d) dyke height (m):

(d) volume (m®):

(e) quantity of ash disposed as on 31% March (Metric Tons):

(f) available volume in percentage (per cent) and quantity of ash
can be further disposed (Metric Tons):

(9) expected life of ash pond (humber of years and months):

(e) co-ordinates (Lat and Long):

(please specify minimum 4 co-ordinates)

() type of lining carried in ash pond: HDPE lining or LDPE
lining or clay lining or No lining

g) mode of disposal: Dry disposal or wet slurry (in case of wet
slurry please specify whether HCSD or MCSD or LCSD)

(h) Ratio of ash: water in slurry mix (1:___ ):

(i) Ash water recycling system (AWRS) installed and
functioning: Yes or No

(j) Quantity of wastewater from ash pond discharged into land
or water body (m3):

(K) Last date when the dyke stability study was conducted and
name of the organisation who conducted the study:

(I) Last date when the audit was conducted and name of the
organisation who conducted the audit:

19. Quantity of legacy ash utilised (MTPA):
i Fly ash based products (bricks or blocks or tiles or
fibre cement sheets or pipes or boards or panels):
ii. Cement manufacturing:
iii. Ready mix concrete:
iv. Ash and Geo-polymer based construction material:
V. Manufacturing of sintered or cold bonded ash
aggregate:
Vi. Construction of roads, road and flyover embankment:
vii. Construction of dams:
viii. Filling up of low lying area:
iX. Filling of mine voids:
X. Use in overburden dumps:
Xi. Agriculture:
Xii. Construction of shoreline protection structures in
coastal districts;
Xiii. Export of ash to other countries:
Xiv. Others (please specify):
20. Summary:
Details Quantity generated (MTP) |Quantity utilised Balance quantity (MTP)

(MTP) and (per cent)
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Current ash during
reporting period

Legacy ash

Total

21.

Any other information:

Soft copy of the annual compliance report, and shape files
of power plant and ash ponds may be e-mailed to:- moefcc-
coalash@gov.in
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TN, I AL TAGTY qRadd HATqq

CIPECET
% feeety, 30 fewwaw, 2022

F.3T. 6169(3T).—TITA, a9 ¥ FTAATY TAdT HATAT H AT TLHIT F TG (FTE)
7w, 1986 * 7w (5) & 3u-F=w (3) & == (%) + °r ufoq qaiawor (§vaAv) dfafaas, 1986 (1986
T 29) T =T 3 FT IT-GTT (1) T IT-GTT (2) % @ (v) FIT T&cd ARRAT AT TN Fd g0 TR &
TSI, SETLTI, AT |1, @< 3 39 @2 (i) 1.3, 5481(3), A< 31 fawa, 2021 gRT UF At&g=er
ST i ot (g <o oo TaTa o8 O o ST F Ha A SFfag==r w7 T4 2);

AT, T o SUART | F&Terd ATALAAT F TS % FA-GTA F qag | f&E=a 7= e, 9 &eE
AT ST fAfHe et ¥ s g 9T gu &,

3T, T@ & ITAN F Hated ATAGAAT & FAeaaq § AT IRAad a1 g SFd ATTGAAT 6
FIATT ST H T AT I &

A AT, Feald TR TAEL0T (Hee0r) Fam, 1986 F 7w (5) % 39-Faw (1), (2) 3% (4)
TATT qTSa T (FLEA0T) Afafaaa, 1986 (1986 T 29) it &m=T 3 &t IT-4M=T (1) 3f¥ IT-&=T (2) F
T (V) FTRT Y& TRl &1 TART F3d g0, ST 3@ & S9N Sa el stfeg=ar & et serree Far
g, AT
ST 7@ % ITART | Haferd sTferg@=er § gera —

8811 G1/2022 @)
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1. T F A, -
(i) 3T T F (4) H, TEL T 6 TLATT (AT ET T ATt (haT SITUIT, 377

“qeeq, T A T =8 ATIREAT F TETe T arE F AT 39 TLHTq w1 90 1T e
T greeft § 7t fAfAfEse 60 wfaera & w7 919 e @9 =t & fow AR squrem =% %
HATT THH SATATAT =56 T FTHLIT F470
oo © S ST =R F ST SUART & A& 1 39T, 2022 F TATET g1
(i) STIT 5 H, -
() ATEFHF 92T |, "7 ATSGHAT F T T A" eTai o T 92 "1 31T, 2022" IFq AT 307 9153
T S0,
() T TIT H, -
(i) “ZRA 9E AT TrEO F G, AT 3T W (6) H TAT [Tt Fad qguor HEAT arE
(A=) gT ST Anreell Frgial & SIqaTe S SHoil 9d AT T HoiT G2 9768 FISSHhT AT T Bl
T R ST,
(i) e Tgur I a1 (HTH ) A7 975 FiteE AT AT geT a1 S[rus|
(i)  "UF A" 9TEaT ok TATA UL AT AU ST I TET SATUAT
(iv) "9 SATRAAT % THTLT ol " Qeai o ST 9% "1 379, 2022" IFT AT AT A7 T S0,
(3T) TAL TG & T9ATT HAferad Sueree dq:EATTIq haT STUsM, 3rMiq
"< T 9T % (6) § FumfaATete T@ & FEATT WSRO g ATRIA (U T HATd @ FE AT STEF
a9 =T 7 SeF ¥ "Ueid a9 § QI O USRI g S 7 a7 T8 AT AT R ar
START FIAT R
(iii) 3T 9T (6) F TAT, IT UIT TET SATUIT, FATT:
“(6) ToReT T 9T ST |1 BT =T IH ITa Wfie T 0.1 AT Wi T ATe (FTETe) & & § 7O &
FEATAT WSO & o0 IR=ATAT T qTATe AT TTEF 00 ATATT &l ST qohet gl heald (oeqd TTeehaor %
TRTHET | FATT T e T TGO A0 qE (S 1aT) o feen-Faert F aqae o=« & ara-ar ffw
T I ITAT T 70 T qreret AT Fie AT G Aereadret  AqET g 3T ¥ fRertaaer artis
AT & forw uw gfeear o Meifa w00 aRE=ed F arg-ar T@ i AT ed w6l Saal g,
TTEALT TG, ITAse AT, R o q0eh, qTHT il @Uq T RIS § T, TG ST [0 317 giea
TS, SfE 9 IRATAT & Arg-A7e T ofiT O STeq AT SITUAT ST =6 A= TR i i 7
T A AT T ST
uiq o 31 fegaw, 2021 & g 91 0 10 a1 fEe@ @941 % forw 1600 #RTrETe & FF I7 IHF avra<
TATIOT &0dT Tl &7 TRATAT @ qraral a1 el a i 1600 | stters erfud &9qr arer arg f&=ga
AT % o0 =A™ aR=Ted T areral a1 aiet aw MW, JiSET T ararat av el g [iase g 5 fiaw
T N[ g I, TARerT o 9T TUce HIWEwT & 91 AT FI7 ST Feha T 8, 37T et Tguor =y a1
(FTAETET) i Fatera Tsa Jguor =7 a1 (TadETEt)/aguor 1 = | = atafa (FEET)
31 914, 2023 T :

g AN TF AU 96 9TaT Wlie AT HiSET JHA AT TS GEd F "I § e U U9l g€ AT Seh
T AT & STuat 31 f&Eaw, 2021 &7 AT 39F 918, ST Feald TG0 HIA0 Fie (HTHeT) T Fatea
ST TG = A€ (T /g e afata (fHEER) w Fres fi arrg § 3 7gi F saw
TAerTa 3 AT HHTed & fAEor i T=AT 71 00 T wlie A1 31 A7, 2023 T, ST i SR H A
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g A8 T o wrEer i fomaree sema ardia e s9= & o e off qu Frsfie e g aw
ST I TATIAT FE AT A9 FAfdee F2 T Tata T8t &7 Jrus

Ui AT oY & Fwrdefier T g AT =S A 0.1 3/ANEte (THEsey) & [AfHee e 3 aaw, 2009
q IF AT AT FErerga §4= 9% 9] 981 g’

2. 9T, -

(i) 37 927 (1) &, “300 .7 & fiqw” oreai Frosai ¥ ARt & w7 9% “300 f&.#Y. & ¥fegw & fiae
9TS% FHISSH T Ahs T SATU|

(i) 3T =T (8) H, STAAL “qH(cTFH ICATGl F Hod & ATIF oreal & TATH IT “Feald &h Hd (A9HT
(F‘ d'gc’c’ﬂél) memﬁm (dlgwqél) S ia aléﬁe Eﬁﬁﬂﬂ'ﬁ'ﬁ'ﬁa‘%—w W-\’Traﬁ
T ST 6 T FeTRa T 0 I qohiodsh STl i o~ 961 T S0

3.9 TH, -
(i) ST 92T (2) F TATH, IT I TGT SATUIT, AT

“(2) T Saf<RaT IT SYANTHRAT T TSATHIT T THA GTE TATE F HITolw T Aed AT @7 g, 3F o
@ & ITANT 6 I29F | Tgel § gl 77 TS THAT 6 19 FL FT Foh @ dl THA 198 WA i a1 gad
FT AT T F STANT AET X Tohel g oI5 TG AT FHH FTAT HT ITAN F TR T 217

(ii) ST-U9=T (2) F Te=ATq, FeATorerd IT-97 st et AT ST, ST

“(3) for sfxra a7 IUATERAT AFHRTon &, TfQ o T AT IATET & ITTRT oF 3297 & 377 TN
& |1 T8 | IS g §, U Toa A7 arseq A7 [Fes Uer UARE a7 3+ @ LT ScaTal & af=aiarar
% G Alfed [T 737 g aF 35 U foe 1 streew A7 e Uor Uifive a1 o7 1 sremiia Iaaial &

fafamTarstt 1 A FAT O, T, AfS T TG AT ICITET HT START Tgl FT qohe AT HH THAT
H ITIRT HT Tl 217

2. I ATIAAT TSI | THRTT 6l T | Tgq g

[FT. |. T9UHTH - 9/1/2019- TATHUH]
TLIT IT TRATE, FIL A=

feoqur ;. g ATE=ET AT F OIS, FETEIR, 9W-11, @ 3, Iu-ET (i) ', UH 5481(3) @
31 fEmwaw, 2021 % FTeT 7 YeRTiArd fir T

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 30th December, 2022

S.0. 6169(E).—Whereas, the Government of India, Ministry of Environment, Forest and Climate
Change, in exercise of the powers conferred by sub-section (1) and clause (v) of sub-section (2) of section 3
of the Environment (Protection) Act, 1986 (29 of 1986) read with clause (d) of sub-rule (3) of rule (5) of
the Environment (Protection) Rules, 1986, issued a notification published in the Gazette of India,
Extraordinary, Part Il, Section 3, sub-section (ii) vide S.0.5481(E), dated the 31 December, 2021 (herein
after referred to as the ash utilisation notification);

And whereas, requests have been received from Ministry of Power, thermal power plants and
various stakeholders regarding implementation of provisions of the ash utilisation notification;

And whereas, it is expedient to make amendments to certain provisions of the said notification to
have smooth transitioning in implementation of the ash utilisation notification;



4 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)]

Now, therefore, in exercise of the powers conferred by sub-section (1) and clause (v) of sub-section
(2) of section 3 of the Environment (Protection) Act, 1986 (29 of 1986) read with of sub-rule (1), (2) and
(4) of rule (5) of the Environment (Protection) Rules, 1986, the Central Government hereby makes the
following amendments in the ash utilisation notification namely:-

In the ash utilisation notification,-
(1) in paragraph A,-
(i) in sub-paragraph (4), after the third proviso, the following shall be inserted, namely,-

“Provided also that new thermal power plants commissioned on or after the date of publication of this
notification shall follow the first compliance cycle similar to the compliance cycle specified for thermal
power plants having utilisation per cent. less than 60 per cent. as specified in the table.

Note: The utilisation targets as per the applicable compliance cycle shall commence from 1% April, 2022.”.
(i) in sub- paragraph (5),-

(a) in the opening paragraph, for the words “the date of publication of this notification”, the figures,
letters and word “1* April, 2022” shall be substituted;

(b) in the second proviso, -

(i) after the words “green belt or plantation”, the words, brackets, letters and figure “or solar
power plant or wind power plant as per the guidelines issued by the Central Pollution Control
Board (CPCB) as specified in sub-para (6)” shall be inserted,

(ii) the words, brackets and letters “Central Pollution Control Board (CPCB) or” shall be
deleted,

(iii) for the words “a year”, the words “three years” shall be substituted,

(iv) for the words “the date of publication of this notification”, the figures, letters and word
“1*" April, 2022” shall be substituted.

(c) after the second proviso, the following proviso shall be inserted, namely:

“Provided that ash stored in all ash ponds or dykes other than operational ash pond or dyke
designated for temporary storage of ash as specified in sub-para (6) shall constitute the legacy ash
and either to be reclaimed or stabilised or utilised.”.

(iii) for sub- paragraph (6), the following sub-para shall be substituted, namely,-

“(6) Any new as well as operational thermal power plant may be permitted operational ash pond or dyke for
temporary storage of ash within an area of 0.1 hectare per Mega Watt (MW). Technical specifications of
operational as well as stabilised and reclaimed ash ponds or dykes shall be as per the guidelines of the
Central Pollution Control Board (CPCB) made in consultation with the Central Electricity Authority (CEA)
and these guidelines shall also lay down a procedure for annual certification of the operational as well as
stabilised and reclaimed ash pond or dyke on its safety, environment pollution, available volume, mode of
disposal, water consumption or conservation in disposal, ash water recycling and green belt, etc. and shall
be put in place within three months from the date of publication of this notification:

Provided that up to two operational ash ponds or dykes for thermal power plants commissioned before 31%
December, 2021, having installed capacity less than or equal to 1600 MW, and up to four operational ash
ponds or dykes for thermal power plants having installed capacity more than 1600 MW, having multiple
lagoons, within the specified area from the existing ash ponds or dykes, may be designated with clear
demarcation along with coordinates, and shall inform to Central Pollution Control Board (CPCB) and
concerned State Pollution Control Board (SPCB) or Pollution Control Committee (PCC) by 31st March,
2023:

Provided further that one ash pond or dyke shall be permitted in case of new thermal power plants or
expansion of existing thermal power plants commissioned on or after 31° December, 2021, which shall
inform the details of demarcation along with coordinates to Central Pollution Control Board (CPCB) and
concerned State Pollution Control Board (SPCB) or Pollution Control Committee (PCC) within 3 months
from the date of commissioning of thermal power plant or by 31st March, 2023, whichever is later:
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Provided also that coal and lignite based thermal power plants shall not be allowed to further establish or
designate any new operational ash pond or dyke:

Provided also that specification of 0.1 hectare per Mega Watt (MW) of an operational ash pond or dyke
shall not be applicable for the thermal power plants commissioned before 03 November, 2009.”.

(2) in paragraph B,-

(i) in sub- paragraph (1), for the words, figures and letters “within 300 kms”, the words, figures and letters
“within a radius of 300 kms” shall be substituted,

(i) in sub- paragraph (8), for the words “higher than the price of alternative products”, the words, brackets
and letters “more than the price mentioned in the Schedule of Rates as specified by Central Public Works
Department (CPWD) or concerned Public Works Department (PWD) or price of alternative products, if not
mentioned in the Schedule of Rates.” shall be substituted.

(3) in paragraph -D, -
(i) for sub- paragraph (2), the following sub- paragraph shall be substituted, namely,-

“(2) Persons or user agencies who have been served notice by owner of thermal power plants, if they have
already tied up with other agencies for the purpose of utilisation of ash, shall inform the thermal power
plant accordingly, and if they cannot use any ash or may use reduced quantity.”.

(i) after sub- paragraph (2), the following sub-para shall be inserted, namely,-

“(3) Persons or user agencies who have been served notice by manufacturers of ash bricks or tiles or
sintered ash aggregate or other ash based products, if they have already tied up with other agencies for the
purpose of utilisation of ash based products, shall inform the manufacturer of ash bricks or tiles or sintered
ash aggregate or other ash based products, accordingly, and if they cannot use ash based products, or may
use reduced quantity.”.

2. This notification shall come into force on the date of its publication in the Official Gazette.
[F. No. HSM-9/1/2019-HSM]
NARESH PAL GANGWAR, Addl. Secy.

Note : The principal notification was published in the Gazette of India, Extraordinary, Part Il, Section 3,
Sub-section (ii), dated the 31 December, 2021, vide number S.0.5481 (E), dated the
31" December, 2021.

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064
and Published by the Controller of Publications, Delhi-110054.
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