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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH AT NEW DELHI
ORIGINAL APPLICATION NO. 194 of 2020

IN THE MATTER OF

Suresh Kumar Pandey & Anr. ...Applicant
Versus

Union of India & Ors. ...Respondents

REPLY ON BEHALF OF RESPONDENT NO. 7 i.e. SASAN POWER LIMITED TO THE

ORIGINAL APPLICATION.

L. CONSPECTUS

1. The present Original Application (“0.A”) has been filed by Mr. Suresh Kumar
Pandey i.e. the Applicant before the Hon’ble Tribunal (Central Zone) Bhopal,
M.P, under Section 14, 15, 16 & 17 of the National Green Tribunal Act 2010
(“Act”).

2. By way of present 0.A, the Applicant has primarily raised its grievances
pertaining to the issue of breach of retention wall, within the plant boundary
of the Sasan Ultra Mega Thermal Power Project (“Sasan UMPP”) operated by
Sasan Power Limited (“SPL/Answering Respondent”) in Singrouli District,
Madhya Pradesh, on 10.04.2020. Thereby, causing the loss of life of six persons
and causing serious damage to the environment.

3. It is submitted that the breach of the retention wall on 10.04.2020, was
majorly on account of human error as a machine operator while leveling soil
on top of the retention wall, lost the balance of the machine and slipped down
towards the outer slope of retention wall. In order to prevent slippage, the
machine operator tried to anchor the bucket of the machine on the topsoil of
the retention wall. However, due to its own weight, machine pulled down a

chunk of soil from the retention wall, thus the acts of the operator damaged
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the retention wall significantly which initiated the break of the said retention
wall.

The present 0.A was listed before the Hon’ble Tribunal on 31.07.2020,
considering the concerns raised by the Applicant qua environmental damages,
notice was issued and Respondents were directed to file their reply with the
Hon’ble Tribunal.

The Answering Respondent i.e., SPL filed for summary dismissal of Original
Application on 29.08.2020. The matter was listed before the Hon’ble Tribunal
on 31.08.2020, whereby the Hon’ble Tribunal directed the registry to place the
matter before the Hon’ble Chairperson for transferring this case (0.A. No.
47/2020) to the Principal Bench at New Delhi, for disposal with O.A. No.
164/2018.

Before adverting to the issues raised by the Applicant in the present 0.4, it is
submitted that the Hon’ble Tribunal vide its Order dated 29.06.2020 passed in
0.A No. 31 of 2020 (CZ) titled as ‘Hira Lal Bais vs Reliance Sasan Power Limited’
directed to constitute a Joint Committee comprising of representatives of
Madhya Pradesh Pollution Control Board (“MPPCB”), District Collector
Singrauli, representatives from CPCB and Ministry of Environment Forest &
Climate Control (“MOEF&CC”) and file an Action Taken Report. A true copy of
Order dated 29.06.2020 is hereby annexed and marked as ANNEXURE R/1.
Thereafter, the Joint Committee filed its Action Taken Report and has made
certain observations on the activities that were required to be undertaken by
the Answering Respondent. In the said Action Taken Report, the Joint
Committee recorded the following:-

(a)  Reason for breach;

(b)  Nature of Damage;

(c)  Action taken by District Administration;

(d)  Action taken by MPPCB;

(e)  Action taken by Answering Respondent/ SPL;
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(0 Action taken by MoEF&CC;

(g)  Specific Observations of the Committee; and

(h) Recommendations.

A true copy of the Action Taken Report of the Committee as per the Order
dated 29.06.2020 is annexed hereto marked as ANNEXURE R/2.

Accordingly, the Answering Respondent has filed an Additional Affidavit dated
09.07.2021 in 0.A No. 31 of 2020 for the limited purpose to place on record
the current status of restoration and compensation work in the affected area.
Atrue copy of the Additional Affidavit dated 09.07.2021 filed by the Answering
Respondent is annexed herewith and marked as ANNEXURE R/3.

The present Reply is being filed to the subject 0.A filed by the Applicant. At the
outset, the Answering Respondent denies the averments set out in the subject
0.A, which is contrary to or at variance with the statements/submissions made
by Answering Respondent. Nothing stated in the said 0.A shall be deemed to
be admitted by Answering Respondent unless specifically admitted
hereinafter. For ease of reference, an issue-wise Reply is prepared for the kind
convenience of the Hon'ble Tribunal.

ISSUES FOR CONSIDERATION:-

The Applicant vide the subject 0.A under reply has sought the following reliefs
from the Hon'ble Tribunal:-

Constitution of an expert committee comprising of members from Ministry
of Environment and Forests, CPCB, State Governments and institutes
having experience in the field of environment for assessing short and long
term impact vis - a - vis issues contended by the Applicant.

In response to the above relief sought by the Applicant, it is humbly submitted
that the Hon'ble Tribunal has constituted a committee in 0.A No.31/2020 (CZ)
titled Hira lal Bais v. Reliance Sasan Power Private Limited & Ors. vide its order
dated 29.06.2020, comprising of representatives of MPPCB, District collector

Singrauli, representatives from CPCB and MOEF&CC. The committee
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constituted has already submitted its report before the Hon’ble Tribunal in

July 2020.

The Committee in its report made the following recommendations to be

undertaken by the Answering Respondent:-

(a) To check the strength of the bunds created around dykes/low-lying
areas through expert agencies and to submit Action Taken Reports to
regional offices of MPPCB, CPCB & MoEF&CC periodically.

(b)  To expedite the ash cleaning work from the Goiwhai drain, to minimize
the environmental contamination in the area.

(o) To take appropriate steps to prevent fly ash from reaching Goiwhai
drain and Rihand River.

(d) The Corporate Social Responsibility (“CSR”) cell of Answering
Respondent in coordination with local administration shall set up
grievance redressal camps in each affected village along the Goiwhai
drain.

(e) To obtain prior permission from MPPCB before any fly ash disposal in
the low lying areas.

(H To expedite the studies undertaken by IIT - BHU, and CSIR - National
Environmental Engineering Research Institute (“NEERI”) to assess the
actual impact of fly ash breach on the environment.

Thereafter,on 09.07.2021, the Answering Respondent filed an Affidavit before

the Hon'ble Tribunal in 0.A No. 31 of 2020 thereby placing on record all the

steps undertaken by the Answering Respondent pursuant to the incident on

10.04.2020 in Singrauli District, Madhya Pradesh. In addition to the above, the

Answering Respondent also placed on record the status of activities

undertaken vis —a -vis the observations made by the Joint Committee in its

report.

The Answering Respondent craves the liberty of the Hon’ble Tribunal to rely

upon the contents of the Affidavit dated 09.07.2021 filed by the Answering
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Respondent in O.A No. 31 of 2020 pending adjudication before the Hon'ble
Tribunal and the contents of the same may be read as part and parcel of the
present Reply.

Thus, the relief sought by the Applicant has already been considered and

granted by the Hon’ble Tribunal in O.A No. 31 of 2020, therefore, the instant

prayer ought to be dismissed.

Sasan UMPP may be directed to restore the watercourse of Gohwaiya river,

and repair Giddha Khadi Bridge as well as desalination of Gohwaiya river

and Rihand reservoir.

In the context of the above issue, it is submitted that site restoration job,

including cleaning of Gabaiya nalla, has been completed by the Answering

Respondent. In this regard the following steps were undertaken by the

Answering Respondent during the site restoration work:-

(a)  Onatop priority, the cleaning of Gabaiya nalla was completed to restore
its width and maintain its natural water flow profile. The cleaning of
Gabaiya nalla has also ensured that there is no flow of any ash particle
through it.

(b)  Subsequently, the ash spread into the agricultural fields were also
cleaned and the fields were restored to a shape as per the choice of the
farm owners, which has enabled them cultivate the immediate crop i.e.
paddy.

(c)  All sites in the low-lying area (island 4) pursuant to the efforts of the
Answering Respondent, was restored and the same was also informed
to the regional offices of MPPCB, CPCB & MoEF&CC vide letters dated
16.09.2020 and 15.01.2021. It would not be out of place to mention
herein that the Answering Respondent vide the said letters also
provided to MPPCB, CPCB and MoEF&CC the site restoration pictures,
showcasing substantial improvement in the affected area due to the

efforts of Answering Respondent. A true copy of the letters dated
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16.09.2020 & 15.01.2021 and site pictures are annexed herewith and
marked as ANNEXURE R/4 (COLLY.).
Considering the above, the Ash Restoration in the low-lying area (island 4) has
been fully cleared and the Answering Respondent hereby undertakes not to
use the said area for Ash Utilization in any mode in future, considering the risk
involved due to increased water table in the area.
Compensation to the tune of Rs 50 crores may be directed to be paid by SPL
for restoration of the environment similar to the direction of Hon’ble NGT
in LG Polymer gas leak case.
In response to the above relief sought by the Applicant, it is humbly submitted
that MPPCB on 13.04.2020, taking cognizance of the incident imposed a
penalty to the tune of Rs 10 Crores upon the Answering Respondent towards
interim Environmental Compensation for breakage of retention wall of low
lying ash utilization area. A true copy of MPPCB letter dated 13.04.2020, is
hereby annexed and marked as ANNEXURE R/5.
In compliance of to the above directions, on 26.05.2020, given the liquidity
challenges and financial stress being faced by the Answering Respondent, an
amount of Rs. 2,00,00,000 (Rupees Two Crores) was deposited in MPPCB
(Member Secretary Environment Fund).
It is submitted that on 28.05.2020, the Answering Respondent addressed a
letter to MPPCB, thereby apprising MPPCB of the following:-
(a) The details of Rs. 2,00,00,000 (Rupees Two Crores) deposited with
MPPCB in compliance of its directions.
(b)  Necessary relief and compensation paid to the affected families by the
Answering Respondent.
(c)  Work being undertaken for the repair of retention wall of low lying ash
utilization area and the safety precautions taken qua the same
(d)  Constant follow ups with IIT-BHU team for its Ash Dyke Stability study

and NEERI to assess the environmental impact
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(e)  The Liquidity challenges faced by the Answering Respondent.
A true copy of the letter dated 28.05.2020 is annexed herewith and
marked as ANNEXURE R/6.
In the interregnum, the Hon’ble Tribunal vide its order dated 14.07.2020,
passed in 0.A No. 164/2018 titled as Ashwani Kumar Dubey v. Union of India &
Ors. directed NTPC Vidhyanchal, to deposit an amount of Rs. 10,00,00,000/-
(Rupees Ten Crores) as recommended by the oversight Committee with SPCB
towards interim Environmental Compensation. A true copy of the Order dated
14.07.2020 passed by the Hon’ble Tribunal in 0.A No. 164 of 2020 is annexed
herewith and marked as ANNEXURE R/7.
Considering the aforesaid directions of this Hon’ble Tribunal, on 24.08.2020,
MPPCB issued a letter to the Answering Respondent and its holding company
Reliance Power Limited ("RPL”), thereby directing to deposit the balance Rs.
8,00,00,000/- (Rupees Eight Crores) to MPPCB towards interim Environmental
Compensation within 15 days. In the said letter, MPPCB also stated that NTPC
Vidhyanchal Super Thermal Power Station ("VSTPS”) also had a similar case
of Ash Dyke breach and a penalty of Rs. 10,00,00,000/- (Rupees Ten Crores)
was imposed upon NTPC for VSTPS. Therefore, there being a similarity in the
case of the Answering Respondent and NTPC VSTPS, the Environmental
Compensation was imposed upon the Answering Respondent. A true copy of
the letter dated 24.08.2020 issued by MPPCB to the Answering Respondent
and RPL is annexed herewith and marked as ANNEXURE R/8.
At this stage, the following is also relevant for the kind consideration of the
Hon’ble Tribunal:-
(a) It is humbly submitted, aggrieved by the directions of this Hon’ble
Tribunal, NTPC Ltd. preferred a statutory appeal, after depositing Rs.
1 Crore in the form of Bank Guarantee as against the direction to pay

Rs 10 Crore, before the Hon’ble Supreme Court titled as Vindhyachal
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Super Thermal Power Station v. Ashwani Kumar Dubey & ors, Civil
Appeal No. 3087 of 2020.

The Hon’ble Supreme Court considering the restoration work
undertaken by NTPC Ltd. vide its Order dated 14.09.2020, granted a
stay on the balance unpaid amount of Rs. 9 Crores made by SPCB
towards interim compensation. A true copy of the Order dated
14.09.2020 passed by the Hon’ble Supreme Court of India in Civil
Appeal No. 3087 of 2020 is annexed herewith and marked as

ANNEXURE R/9.

10.14. The Answering Respondent in response to the above letter wrote to MPMCB,

on 09.09.2020 thereby apprising MPPCB of the following :-

(a)

(b)

(c)

(d)

The directions passed by the Hon’ble Tribunal vide order dated
14.07.2020, only NTPC for VSTPS was directed to deposit Rs
10,00,00,000/- (Rupees Ten Crore) towards interim Environment
Compensation for breach of their Ash Dyke and not the Answering
Respondent.

The case of the Answering Respondent is different from NTPC VSTPS,
as in the case of NTPC VSTPS the incident was on account of breach of
Ash Dyke. However, in the case of the Answering Respondent the
incident happened due to breakage of retention wall of low lying ash
utilization area located in the premises of the Sasan UMPP.

The Compensation qua NTPC VSTPS was based on the recommendation
of the Oversight Committee, however, no such recommendations were
made for the Answering Respondent.

As per the directions of MPPCB, NEERI has already been appointed for
the evaluation and assessment of the Environmental Damage caused

due to the incident on 10.04.2020.
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(e) Details of Rs 15 Crores (Rupees Fifteen Crores) (approx.) incurred
towards compensation and restoration works (till the date of the said
letter) were provided, as under:-

i. An amount of Rs 3.47 Crores towards loss of life, crop, cattle,
livelihood, households, road construction, and medical support.
ii. An amount of Rs 0.83 Crores towards the payment of sustenance
allowance to dependents of the deceased.
iii. An amount of Rs 10 Crores towards the restoration of work of
Gabaiya nalla, agricultural fields and Island 4.

A true copy of the letter dated 09.09.2020 issued by Answering Respondent to

MPPCB is annexed herewith and marked as ANNEXURE R/10.

10.15. However, disregarding & rejecting the request of the Answering Respondent
made on 09.09.2020, MPPCB vide its letter dated 25.11.2020 requested to
deposit balance interim environmental compensation of Rs 8 Crore
immediately avoid any consequences. A true copy of the letter dated
25.11.2020 issued by MPPCB to Answering Respondent is annexed herewith
and marked as ANNEXURE R/11.

10.16. It is submitted that Answering Respondent, in response to the MPPCB letter
dated 25.11.2020, vide its letter dated 15.01.2021 once again requested
MPPCB not to insist for payment of balance interim environmental
compensation of Rs 8 Crore for the reasons mentioned therein. A true copy of
the letter dated 15.01.2021 issued by Answering Respondent to MPPCB is
annexed herewith and marked as ANNEXURE R/12.

10.17. However, MPPCB continued to insist for payment of balance interim
environmental compensation of Rs 8 Cr. Hence, in order to sustain operation
of Sasan UMPP, which is serving 47 Crore population in 7 States with its ultra-
competitive tariff and most reliable supply of power and continue its
contribution to nation-building, Answering Respondent, despite acute

financial stress and liquidity challenges, has, with utmost difficulty, made
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payment of Rs 8 Crore of balance Interim environmental compensation to

MPPCB in MPPCB (Member Secretary Environment Fund) on 10.12.2021 and

the payment details were informed to MPPCB by Answering Respondent vide

letter dated 10.12.2021. A true copy of the letter dated 10.12.2021 issued by

Answering Respondent to MPPCB is annexed herewith and marked as

ANNEXURE R/13.

It is further humbly submitted that in addition to payment of interim

environmental compensation of Rs 10 Crore, Answering Respondent has

incurred Rs 16.92 Crore towards compensation and restoration works as

under.

L. An amount of Rs 3.47 Crores towards loss of life, crop, cattle, livelihood,
households, road construction, and medical support.

II. An amount of Rs 0.83 Crores towards the payment of sustenance
allowance to dependents of the deceased.

[1L. An amount of Rs 11.29 Crores towards the restoration of work of
Gabaiya nalla, agricultural fields and Island 4.

IV. An amount of Rs 1.33 Crore towards Restoration and Repairing of
Embankment.

Therefore, in light of the above submissions the Hon’ble Tribunal would most

graciously appreciate that the aforesaid actions were undertaken by the

Answering Respondent despite suffering from liquidity issues and being a

financially stressed asset the Answering Respondent has already incurred

nearly Rs. 27,00,00,000 (Rupees Twenty Seven Crores) in the context of

restoration, compensation works and payment of interim environmental

compensation.

Further, Applicant’s reliance on LG Polymer case to get a higher compensation

is misplaced as factually the case of the Answering Respondent is different and

distinguishable from the gas leak incident in Vishakhapatnam, the incident

was an industrial disaster, which killed 12 people, nearly injured 1000 people,
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and severely affected the environment in the region on account of gross

human failure and a lack of basic safety norms.

While the incident on 10.04.2020, was majorly on account of human error as

evident from the Joint Action Committee report. As detailed above, the breach

of the retention wall was majorly on account of human error as a machine
operator tried to anchor the bucket on the topsoil of the retention wall.

However, due to its own weight, it pulled down a chunk of soil from the

retention wall, thus the acts of the operator damaged the wall significantly

which initiated the break of the retention wall leading to the said incident.

Thus on account of the foregoing reasons the contention raised by the

Applicant is liable to be rejected.

The dependent of 6 deceased persons be given adequate financial support,

may be assessed by the expert groups.

In response to the above relief sought by the Applicant, it is humbly submitted

the following compensation is granted by the Answering Respondent to the

family members of the deceased: -

(a)  Financial Compensation of Rs. 1.25 Crores is cumulatively paid to the
dependent of family members of 6 deceased persons as per the district
administration instructions and guidelines.

(b)  Alifelong monthly sustenance Rs 8,275 /- per month is also extended to
6 Dependents of the deceased which cumulatively amounts to Rs 0.83
Crores approx.

(c)  Further, employment was provided to 3 members of the deceased
persons.

In addition to the above, compensation to the tune of Rs. 80,00,000/- (Rupees

Eighty lacs) (approx.) was provided to the affected villagers of Tehsil Singrauli

and Tehsil Mada for cattle, motor, pump, well, poultry farm etc. Moreover,

extensive efforts were made by the Answering Respondent to provide

provisioning for food and drinking water to affected families and cattle in the
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region. It is pertinent to mention herein that the Committee constituted by the

Hon’ble Tribunal has duly recorded the efforts made by the Answering

Respondent.

Without prejudice to the above, it is noteworthy to highlight that the

Committee constituted by the Hon’ble Tribunal in its Action report made no

recommendations qua for additional environmental compensation to be

collected from Answering Respondent and emphasized on expeditious

completion of site restoration work.

Thus in light of the above efforts made by the Answering Respondent, the

prayer of the Applicant stands infructuous.

Raising of the height of Harrahwa ash dyke may not be allowed by MPPCB

and Sasan Power be directed to install a Hi-ranging sound siren system to

alert the local population in order to avert such accidents.

In light of the alleged incident, the Answering Respondent on 21.04.2020

issued a Letter of Intent (“Lol”) to department of Civil Engineering IIT - BHU,

Varanasi, to conduct a study on design and structural safety of the ash dyke

situated near Harrahwa Village. A true copy of letter dated 21.04.2020 is

hereby annexed and marked as ANNEXURE R/14.

The scope of work of the study awarded to [IT-BHU was interalia to assess the

following:-

(a)  To assess the design and structural safety of the ash dyke situated near
Harrahwa village.

(b)  To assess the ash dyke adequacy of engineering and constructional
quality.

(c) To ascertain measures to avert any incident of ash dyke breach.

(d) To suggest emergency preparedness plan and environmental
management plans to handle incidence of breach of Ash dyke.

Thereafter, in terms of the analysis done by IIT - BHU, on 09.08.2020, a study

report qua stability analysis of Ash Dyke at Harrahwa village was prepared by
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Professor Arun Prasad, Department of Geotechnical Engineering, [IT - BHU

wherein the following conclusions were made :-

(a)  The existing ash dyke was declared as structurally stable and safe for
filing with Fly Ash.

(b)  Starter dyke can be raised by 7 meters by adopting downstream
technique.

(o) Instruments can be installed for monitoring the safety of Ash Dyke.

(d)  AshDyke can be raised to 20 meters, however, a detailed analysis needs
to be carried out at the time of actual raising.

(e)  Theareabetween Lagoons - 1 & 2 can be excavated to create additional
Ash disposal capacity.

A true copy of the IIT BHU report is annexed herewith and marked as

ANNEXURE R/15.

Accordingly, in terms of the aforesaid Report, the Answering Respondent

diligently took the following additional measures in order to protect the Ash

Pond bund from getting breached:-

(a)  Ashpond islined using HDPE surrounding to the embankment and the
bottom is lined for its impermeability with Bentonite.

(b)  Avastgreen belt as per the CPCB guidelines is being developed to curb
the emission and also to provide an aesthetic look.

(c) Onsite monitoring and emergency preparedness plan & standard
operating procedures were revisited and being implemented. The copy
of the said plan is annexed as ANNEXURE R/16.

By way of invoking the polluter pay principle, Sasan UMPP may be directed

to construct better roads in the villages like Harrahwa, Siddhi Kala, Siddhi

Khurd, Jhajhi Tola, etc.

In response to the above prayers, it is humbly submitted that substantive

efforts qua restoration and rehabilitation of the region, have been undertaken

by the Answering Respondent as detailed out in the foregoing Paragraphs of
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the present Reply and the contents of the same are not being repeated for the

sake of brevity.

Moreover, in the context of the present issue, the following is noteworthy for

the kind consideration of the Hon’ble Tribunal :-

(a) The Answering Respondent has constructed approx 6 kms of roads in
Harrahwa, Jhanjhitola villages and constructed approx 4 Kms roads in
Sidhikhurd, Sidhikalan villages..

(b)  Moreover, various Fly Ash awareness campaigns and workshops have
been organized by the Answering Respondents in nearby villages for
making the public aware of Fly Ash usages and motivating them to come
forward as an entrepreneur as part of its CSR program.

(c) Lastly, the above initiatives are undertaken despite there being no
recommendations made by Committee constituted by the Hon’ble
Tribunal in its report qua construction of roads in the villages like
Harrahwa, Siddhi Kala, Siddhi Khurd, Jhajhi Tola, etc.

(d)  Thus, all efforts made by the Answering Respondent are in the interest
of people at large affected by the incident.

In addition to the above, it is pertinent to mention that Answering Respondent

is supplying power at a competitive levelized tariff of Rs 1.196/kWh, the

lowest among the coal-based power plants in the Country.

It is further pertinent to mention that the Answering Respondent is under

major financial stress and is facing grave liquidity challenges and if the relief

sought by Applicant is allowed, then the Answering Respondent would not be
in a position to operate their power plant and would have to shut down its
operations.

The aforesaid would further cause the Answering Respondent to default in its

PPA and would lead to non-supply of power in various states and its

consumers. Thus in the interest of justice, the relief sought by Applicant which

can put an additional financial burden on the project should be dismissed,
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much particularly when the Answering Respondent has contributed in a
substantial manner to the affected people at Singrauli.

By way of invoking the polluter pay principle, Reverse osmosis plant may
be directed to be installed and filter the water supplied to the villagers.
The Answering Respondent pursuant to the incident took immediate actions
to restore the environmental damage and accordingly undertook the
provisions for drinking water to families and the cattle in the region. The
following steps were taken by the Answering Respondent:-

(a) Provision of 570 drums of 100 liter capacity for cattle.

(b)  Installation of Hand-pump to families affected by the incident (8 nos).
(o) Drinking water supply through the tanker.

Further, Answering Respondent has carried out digging of more than 50 nos
of kaccha wells for irrigation purpose at villages Sidhikhurd, Harrahwa, Brandi
Tola, Jhanjhi Tola area.

In addition to the above, the Answering Respondent has carried out the
regular collection of water and sediment samples of Gabaiya drain and the
nearby area to assess the impact on groundwater in the region. It is not out of
place to mention herein that the pursuant to the incident, the Answering
Respondent has also engaged NEERI for the assessment of the environmental
damage and an analysis report is awaited. The Answering Responder
undertakes to file the same before the Hon’ble Tribunal as and when the same
is issued by NEERI to the Answering Respondent.

Sasan UMPP may be directed to transport fly ash up to the site of brick
manufacturers, road constructors etc. Further, Sasan UMPP and executive
engineer of the electricity board may be directed to provide land, water,
and electricity-free of cost to the interested entrepreneurs.

Before delving into the present issue it is apposite to state that Answering
Respondent, has a generation capacity of 3960 MW and supplies power to 14

power Distribution Companies that serve 47 Crore population across 7 states
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at a levelized tariff of Rs 1.196 /kWh which is the lowest among the coal-based

power plants in the Country.

Further, the Coal for the Project is supplied from the captive coal blocks of

Moher and Moher Amlohri Extension having an average ash content of less

than 34%. The power plant consumes nearly 18-19 Millions of Tons of coal per

year and produces about 5.5 Million Tons of fly ash per year.

It is further submitted that substantial efforts are being made by the

Answering Respondent to achieve 100% Fly Ash utilization generated from

the project and the same were shared by the Answering Respondent with

MOEF&CC vide letter dated 28.08.2020. The contents of the same are detailed

below:-

(a)  Fly ash has been made available free of cost.

(b)  No Objection Certificate (“NoC”) was obtained from MPPCB for filling
of ash in low-lying area within plant premises.

(c) The Answering Respondent is in discussion with cement
manufacturers for the lifting of fly ash from Sasan UMPP on sharing of
Transportation Cost and is exploring opportunities for providing Fly
Ash for road construction projects.

(d) Inside the plant, for all Controlled Low Strength Material (“CLSM"),
50% of the sand quantity is replaced with bottom ash and 30 to 40% of
cement quantity is replaced with Fly Ash.

(e) Fly Ash brick making unit of 9000/day capacity is installed within the
premises. Annually over 20,000,00 bricks are utilized by the Answering
Respondent in its various construction-related works.

() Workshops were conducted for brick manufacturers/RMC producers
for use of Fly Ash and its benefit.

(g) Various Fly Ash awareness campaigns and workshops have been

organized by the Answering Respondent in nearby villages for making
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the public aware of Fly Ash usages and motivating them to come
forward as an entrepreneur.

(h)  The Answering Respondent has undertaken to supply Fly Ash for road
construction projects - Siddhi to Singrauli Road.

(i) Various meetings have been organized with the cement industries to
increase the Fly Ash lifting from the plant.

6]} The plant layout including the Ash Dyke area is constructed with the
approval of MoEF&CC and SPCB.

(k)  The unutilized Ash from the plant is conveyed in slurry form through a
pipe to Ash Dyke. Further, the Ash deposited in Ash ponds is being
utilized in permitted activities like embankment construction /
strengthening, dyke raising, land area development, Fly Ash brick
manufacturing, etc.

1)) Central Institute of Mining and Fuel Research (CIMFR), Dhanbad is also
engaged for the providing a technical feasibility of mixing of ash into
the Overburden (OB) dumps of the Answering Respondent’s Moher &
Moher Amlohri Extension Coal Mine Project in compliance with
MoEF&CC notification No. S.0 2804 (E) dated 03.11.2009 and
MoEF&CC Office Memorandum (OM) dated 28.09.2019.

10.42. Without prejudice to the above, for effective utilization of Fly Ash, the
Answering Respondent can only assist the organizations/ persons, etc. who
can utilize the Fly Ash for various activities but cannot force other persons to
carry out the required manufacturing or construction. In this regard, it is
submitted, that on 13.07.2020, MoEF&CC issued a letter to Answering
Respondent thereby requesting to provide a concrete Action Plan to
achieve 100% Fly Ash utilization in compliance to the Fly Ash notification. A
true copy of MoEF&CC letter dated 13.07.2020 is annexed herewith and

marked as ANNEXURE R/17.
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In response to the above letter, the Answering Respondent, on 28.08.2020,
shared its concrete Action Plan with MoEF&CC to achieve 100% fly ash
utilization for Sasan UMPP. Further, the Applicant has failed to appreciate that
effective utilization is also contingent upon adequate assistance rendered by
the Central/State Government. A true copy of the letter dated 28.08.2020 is
hereby annexed and marked as ANNEXURE R/18.

Apart from above, the issue in relation 100% Fly Ash utilization as per
MoEF&CC Notification dated 25.01.2016, is currently pending before the
Hon’ble Supreme Court of India in Civil Appeal No. 3229 of 2020 titled as
‘Association of Power Producers vs Shantanu Sharma & Ors’ and also before the
Hon’ble Tribunal in 0.A. No. 117/2014 titled as Shantanu Sharma v. Union of
India & Ors. Therefore, the relief sought by the Applicant should be barred by
the principle of multiplicity of litigation.

PARA WISE REPLY :-

FACTS IN BRIEF:-

The contents of para 1 of the present 0.A are denied for being false and
misplaced. It is vehemently denied that MPPCB had directed all the TPPs in
Singrauli and surrounding areas to get their Ash dykes inspected by a third
party. Moreover, the Answering Respondent engaged the department of Civil
Engineering IIT - BHU, Varanasi, to conduct a study on the design and
structural safety of the Ash Dyke, and based on the analysis by IIT - BHU, a
study report qua stability analysis of Ash Dyke was filed before the Hon’ble
Tribunal in 0.A No. 31/2020.

The contents of para 2-4 of the present O.A are denied for being false,
misplaced. It is denied that the Fly Ash Dyke of Sasan UMPP collapsed on the
unfortunate day of 10.04.2020 due to breach of the retention wall thereby
leading to a flood of Ash slurry from the collapsed Dyke located in adjoining
Harrahwa village. It is specifically denied that the Answering Respondent has

constructed two or more artificial Ash ponds within the plant premises at
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Village Siddhi Kala. Moreover the Applicant has failed to produce any
documents to substantiate its averments and may be put to strict proof for the
same. Further as stated in the preceding paragraphs, the breach of the
retention wall was majorly on account of human error as a machine operator
tried to anchor the bucket on the topsoil of the retention wall. However, due
to its own weight, it pulled down a chunk of soil from the retention wall, thus
the act of the operator damaged the wall significantly which initiated the break
of the retention wall in low lying ash utilization area located within the power
plant premises.

The contents of para 5 - 10 of the present 0.A are denied for being false and
misleading. In this regard, it is submitted that substantial steps have been
taken by the Answering Respondent for restoration and rehabilitation of the
region. It is further submitted that substantial efforts are being made by the
Answering Respondent to achieve 100% utilization of Fly Ash generated from
the project in light of MoEF&CC Notification dated 25.01.2016 and directions
passed by the Hon'ble Tribunal in 0.A. No. 117/2014 titled as Shantanu
Sharma v. Union of India & Ors. The submissions pertaining to the same are
sufficiently stated in the above paragraphs and are not being reiterated herein
for the sake of brevity.

GROUNDS:-

The contents of para 1 of the grounds of the present 0.A, pertains to the
fundamental rights of the people to live in a pollution free environment and
access to safe drinking water. It is denied that the Answering Respondent is
not following the stipulations of the environmental clearances.. Sasan UMPP is
the project of national importance and is serving 47 Crore population in 7
States with its ultra-competitive tariff and most reliable supply of power and
is continuing its contribution to the nation-building..

The contents of para 2 - 4 of the grounds of the present 0.A are ardently

denied for being false and misleading. In this regard, it is submitted that the
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breach in retention wall of low lying area is on account of human error and the
Answering Respondent has already undertaken substantial efforts in
restoration and rehabilitation of the region. Further, substantial efforts are
being made by Answering Respondent to achieve utilization of Fly Ash
generated from Sasan UMPP in light of MoEF&CC Notification dated
31.12.2021. The contents of the issue-wise response hereinabove maybe read
as part and parcel of the instant Reply.

11.5. The contents of para 5 - 11 of the grounds of the present O.A are false,
misleading, and vehemently denied. The contents of the issue-wise response
hereinabove maybe read as part and parcel of the instant Reply.

11.6. Under the facts and circumstances of the present case, it is most respectfully
prayed that the Hon’ble Tribunal may graciously be pleased to dismiss the

present Application.

FILED BY
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|

SKV LAW OFFICES

Advocates for the Respondent No. 7

B-50 Defence Colony

New Delhi -110024

Email id: shri.venkatesh@skvlawoffices.com
delhi.office@skvlawoffices.com

Date: 20.01.2022
Place: New Delhi



21

BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH AT NEW DELHI

ORIGINAL APPLICATION NO. 134 of 2026

IN THE MATTER OF
Suresh Kumar Pandey & Anr. - Applicant
Versus
Union of India & Ors. ...Respondenis
AFFIDAVIT

|, Wirandra Shukla, 5/o0. Late Sh. T.R. Shukla, aged aboul 47 years,
having office at A-2, Sector 24, Noida, Uttar Pradesh, presenily al Mew

Delhi, do hereby sclemnly affirn and state on oath as under:

1. That | am lhe autharized Representative Respondent No 7 1.e. Sasan
Fawer Limiled 2nd | arm competent 1o affirm this Affidavit on ks behalf.
| say that the facts stated heren are based on record of the
Respandent, maintained in the ordinary course of business and

Beheved b be true.

2 That | have read the accompanying Reply being submitted on behalf
of Respondent No.7 and have understood the conterts thereof and
that the confenis thersin are true and corract to tha best of my

knowledge and belief.

3, That the Annexuras filed along with the accompanying Reply are trus

capies of their respective oniginals

o
P T T
/o (i Yen,
fl.:':'. 'JJ:IE.-'?I- '-;'.'l
- 1 - FTRELI 1S
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4. | say that the averments of fact stated herein above are true to my
rnowledge and racords, no part of it is false and nathing material has been

concealed therefrom.

VERIFICATION: S

I, the deponent abovenamed, do hereby venfy and state that the contents of the

foregoing affidavit are true and correct 1o the best of my knowledge and as
denved from the official record malntained by the Appellant. Mo part of it 15 false
and nating matenal has been concealed therefrom.

Ly
Verified at Mew Dealhi on this the H"rdaj,r of j’ahh‘q T’7 plef

\:
P A Q
{I I::l‘-. J._‘E“ 2 - ‘Hm___,_-.
ay N o ﬁ:f;.“‘* .
N _ DEPONENT
= _{H_'.;-i.l._. : |

70 Jan 2022
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ANNEXURE R-1

Item No. 04(Through VC-Bhopal)

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No.31/2020(CZ)

Hiralal Bais Applicant(s)
Versus
Reliance Sasan Power P. Ltd. & Ors. Respondent(s)

Date of hearing: 29.06.2020

CORAM:
HON’BLE MR. JUSTICE SHEO KUMAR SINGH, JUDICIAL MEMBER
HON’BLE DR. NAGINA NANDA, EXPERT MEMBER

For Applicant(s) Mr. Dharamvir Sharma, Advocate

ORDER

By way of filing this application, the applicant has
raised the issue of the incident of collapsing of Fly ash pond
constructed by Reliance Power’s Ultra Mega Power Project’s
(UMPP) Singrouli (MP) on 10.04.2020 around 3 PM during
COVID 19 pandemic, leading to flood of the toxic ash slurry
located' in adjoining Harrhava village, washed away six
persons, including three kids, a woman and two men living
in the adjoining villages. All the Respondents are severely
and jointly responsible for the loss of human and animal’s
lives as well as severe damages to the nearby rivulets
Goiwahai, vegetations, biodiversity, fertile agricultural
lands, due to their negligence. A substantial issue of
environment has been raised.

We deem it just and proper to call a report from a
Joint Committee consisting of:-

1. Representative of MoEF & CC

-I- P
-I r ——
i |
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2. Representative of CPCB
3. District Collector, Singrouli
4. Madhya Pradesh Pollution Control Board through its
Regional Officer, Singrouli

The Committee is directed to visit the place and
submit the action taken report within four weeks. The State
PCB will be the nodal agency for coordination and logistic
support.

The report in the matter be filed by the Committee by

e-mail " at judicial-ngt@gov.in preferably in the form of

searchable PDF/ OCR Support PDF andinot in the form of
Image PDF.

A copy of the original application be provided to the
Committee within a week.

List this matter on 27t August, 2020.

Justice Sheo Kumar Singh, JM

Dr. Nagin Nanda, EM
SN

A

TRUE COPY
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ANNEXURE R-2

Action Taken Report of the Committee

Submitted in Referenceto

Hon’ble National Green Tribunal (NGT) Principal
Bench, New Delhi order dated 29.06.2020

In the M atter of

Original Application No.31 of 2020 (C2)
Hiralal Bais
Vs.
Reliance Sasan Power Ltd. & Ors.

M embers of the Committee

Rajiv Ranjan Meena, District Collector, Singrauli, MadhyaPradesh

Dr HV C Chary Guntupalli, Scientist-D, MoEF& CC, RO, Bhopal
Sunil Kumar Meena Scientist ‘D’, CPCB, Regional Directorate, Bhopal
S D Vamiki, Regional Officer, MPPCB, Regional Office, Singrauli

> wbdhpRE
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Action Taken Report in compliance of Hon’ble NGT
Principal Bench order dated 29" June 2020 in O.A. 31/2020
(CZ) Hiralal BaisVs. Reliance Sasan Power Ltd. & Ors.

In compliance of the Hon’ble National Green Tribunal (NGT) Principal Bench
(PB) order dated 29.06.2020 in the Origina application (O.A.),31/2020 (C2)
Hiralal Bais Vs Reliance Sasan Power Ltd. & Ors., ajoint committee comprising
of following officers has undertaken the site visit during 14™and 15" July, 2020:

1. Rgjiv Ranjan Meena, District Collector, Singrauli, MadhyaPradesh

2. DrHV C Chary Guntupalli, Scientist-D, MoEF& CC, RO, Bhopal

3. Sunil Kumar Meena Scientist ‘D’, CPCB, Regional Directorate, Bhopal

4. SD Vamiki, Regional Officer, MPPCB, Regional Office, Singrauli

Following plant (Reliance Sasan Power Ltd) officials were present during the site
visit & discussion:

1. Sh Anil Kumar Singh, Chief Executive Officer

2. Sh Sachin Mohapatra, Station Director

3. Sh Amitosh Verma, Assistant Vice President

Copy of the attendance sheetsis enclosed as Annexure-1.

In compliance with the Tribunal order, the joint inspection committee carried out
the site visit of breached fly ash pond during 14™& 15" July 2020 to verify the
issues made by the applicant viz.
“The applicant has raised the issue of the incident of collapsing of Fly
ash pond constructed by Reliance Power’s Ultra Mega Power Project’s
(UMPP) Singrouli (MP) on 10.04.2020 around 3 PM during COVID 19

pandemic, leading to flood of the toxic ash slurry located in adjoining
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Harrhava village, washed away six persons, including three kids, a
woman and two men living in the adjoining villages. All the Respondents
are severely and jointly responsible for the loss of human and animal’s
lives as well as severe damages to the nearby rivulets Goiwahai,
vegetations, biodiversity, fertile agricultural lands, due to their

negligence. A substantial issue of environment has been raised. ”

1. Theincidence & probable cause of its occurrence:

Industry was disposing its fly ash in this Island 4 or C5 area (Geo-graphical
location: 23.955383, 82.620307) since March 2019; the area of the low lying
is 41.62 Hectares with average depth of 6.5mtrs. This provides effective
volume of 27.06 Lakh M? to dispose the fly ash. Industry was discharging
fly ash in High Concentration Slurry Disposal (HCSD) mode that has water
to ash ratio 30:70. Based on the records, industry has disposed around 10
Lacs Ton fly ash dlurry till the date of incidencei.e. 10.04.2020. Copy of the
disposal records is enclosed as Annexure-2. To pump out the stagnated
slurry water near retaining wall, pumping arrangement was provided by the
industry.

As reported by plant official, the incidence of fly ash pond’s retaining wall
breach happened on 10" April 2020 at around 4.40PM in the low lying area
called Island 4 or Compartment 5 (C5) inside the plant premise. One Poclain
machine was on job of leveling soil on the top of the retaining wall; on
moving back the machine, the machine lost its balance and slipped down
towards the outer slope of the retaining wall. In order to prevent the
slippage, the machine operator tried to anchor the bucket on the top soil of
the retaining wall; However due to its own weight, it pulled down a big

chunk of soil from the bund and further to stay up it kept on anchoring on
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additional part of the bund. During the process, the operator damaged the
wall significantly which initiated the break of the retaining wall. This
resulted in huge quantum of fly ash with water gushed out through the
breached wall in about 25mtrs width. Geo-graphical location of breach was
23.954105° Latitude, 82.623535° Longitude and 23.954335 ° Latitude,
82.623568° Longitude. On the day of site visit of the committee; continuous
lean flow of water was observed in the low lying area; during discussion it
was informed by industry representative that this flow of water is continuous
from the day of incidence and it was aso informed that a study was awarded
to 11 T-BHU to study the reason of breach in the embankment of ash disposal
site. The report submitted by Prof Arun Prasad, Dept of Geotechnica
Engineering, IIT BHU on 17.6.2020 after his site visit on 13.6.2020 reported

the reason of embankment failure under point no. 12 as:

“The failure of embankment was definitely initiated by slippage of Poclain.
However the subsequent extent of damage of the bund was due to severe
hydrostatic pressure on the upstream of the embankment. Through this
damaged portion, dilute slurry started flowing leading to compl ete cutting of
the retention wall. Accumulation of huge underground water had resulted

into heavy flow of ash durry causing serious consequences in the villages ™.

The copy of the IIT-BHU report is enclosed as Annexure-3.The reported
hydrostatic pressure probably developed by the newly constructed check
dam on a stream around May/June 2019 about 4mtrs lower elevation. Geo-
graphical location of the check dam is 23.964515°L atitude, 82.611492°
Longitude.
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2. Natureof Damage

The breach of embankment/dyke caused severe damage to life of human &
animal, property, agricultural fields, standing crops, motor pumps used in
agriculture, water quality, macro-invertebrates etc. The flow of slurry was
too forceful that it not only demolished the boundary wall as well as the
adjacent private property but also flowed through the Goiwahai drain
damaging the ash water recirculation pipeline of the industry and
submerging the agricultural lands & summer season crops. The surry
travelled a path of about 6.5KMs in length; the average spread of durry was
30mtrs wide with an average depth of 1mtr. Out of total 10 Lacs Ton ash
deposits in Island 4 or C5 area, about 4 Lac Tons slurry breached out from
about 11 Ha area with average 3mtrs depth which spread in nearby area,
Goiwahai drain and on agricultural lands. The collected ash from C5 area
and Goiwahai drain and agricultural land is dumped near Island 3 or
Compartment C1 to C4 (Low lying areafilled with fly ash), Ash dyke 1 & 2
for raising & bund strengthening. Based on the number of hyva, trucks,
tractor, loader engaged and their trips, it was informed by industry
representative that; Out of total 10 Lacs Ton ash; about 3.57 Lacs Ton fly
ash excavated from C5 area and used in Island 3 bund strengthening, about
2.67 Lacs Ton ash collected from Goiwahai drain and agricultural land is
used to strengthen the Ash dyke 1 & 2. Still around 2.15 Lacs Tonislying in
C5 areaand about 1.5 to 2 Lacs Ton fly ash is deposited in drain. Document
related to ash quantity removed is enclosed as Annexure-4. On the day of
field visit, the committee observed deposits of dried fly ash in few
agricultura fields viz (GPS location 23.969297, 82.634512; 23.969559,
82.635288 and 23.974791, 82.636981). The committee was of the opinion
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that an appropriate direction needs to be issued to occupier to expedite the
cleaning work so as to avoid further flow of ash towards Rihand reservaoir.
Accordingly, Regional Officer, MPPCB issued advisory in this regard to the

occupier; copy of the direction issued is enclosed as Annexur e-5.

Madhya Pradesh Pollution Control Board (MPPCB) Regiona Office,
Singrauli and Zonal Office Rewa carried out joint effluent sampling on 12"
April 2020 from 5 locations; the details are as tabulated below:

S.No. | Location & Geo-graphical | pH Total Total Total

coordinates Solids | Dissolved Suspended
(T Solids (TDS) | Solids (TSS)

L Goiwahai drain near Sasan| 6.5 13098 918 12916
Power Plant
(23.977775, 82.638136)

2. Rihand river before mixing of | 7.5 266 85 181
Goiwahai drain (23.985756,
82.655558)

3. Rihand Reservoir, Near Sasan | 7.5 330 104 226
Pump House (24.038930,
82.673119)

4. Rihand river after mixing of | 7.5 606 724 476
Goiwahai drain (24.007186,
82.653735)

5. Goiwahai drain  before| 7.5 1518 614 1368
mixing with Rihand River
(23.991117, 82. 651948)

All units are in mg/l except pH. Copy of the Analysis report is enclosed as
Annexure-6.

The analysis report clearly status that the Total solids load in Goiwaha drain
reduced from 13098 mg/l to 1518mg/l before mixing in Rihand River which
reveds that in the travel path of about 6.5KMs magjority of solids got
deposited in Goiwahal drain only. Further after mixing the drain in Rihand
River the total solids load increased from 266mg/l to 606mg/l. In this way,
the breach incidence has significantly deteriorated the water quality in
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Rihand river w.r.t. the Total solids. The resultant deposition of solids at the
bottom of Goiwahai drain might have resulted in loss of benthic macro
invertebrates.

3. Action Taken by District Administration

Following actions were initiated by District Administration, Singrauli
immediately after the ash dyke breach:

i. National Disaster Response Force (NDRF) team was engaged to carry out
rescue, relief work. With the effort of NDRF team and district
administration, the bodies of the 6 deceased were recovered from the ash
spread area/drain.

ii. Immediate relief was provided through M/s Sasan Ultra Thermal Power
Plant to the families to the affected villagers in the form of food, water,
shelter, fodder etc.

lii. Initiated survey to assess the damage to agricultural fields, crop, livestock
etc.

iv. Theinjured persons were immediately shifted to the Nehru hospital, NCL
Jayant, Singrauli for proper treatment.

v.  Didtrict Collector, Singrauli has ordered a magisterial enquiry on the
breakage of this retaining wall vide order 452/RDM/2020 dated
11.4.2020. Police Department has also registered an F.I.R. under relevant
section of 1.P.C. against the industry.

vi. Considering the damage to environment, life & property due to
embankment breach and precautionary measure to adopt for the stability
of another low-lying area, district magistrate had communication with
Principa Secretary, Environment Department on 15.4.2020 vide | etter no.
466/RDM/2020 for necessary direction to M/s Sasan Thermal Power
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Plant. Copy of the letter is enclosed as Annexure-7. Energy Department,
Govt of Madhya Pradesh vide letter No. F-3/16/2009/13 (Vol. XVIII)
dated 4™ May 2020 asked unit to take immediate action to get ash dykes
repaired. Copy of the letter is enclosed as Annexur e-8.

4. Action Taken by Madhya Pradesh Pollution Control Board (MPPCB)

Joint inspection of the breach site & sample collection was conducted
jointly by MPPCB Zonal & Regiona Office Rewa and Singrauli
respectively on 12" April 2020. Looking into the grave danger to
environment, life & property; directions under section 33 A of the Water
(Prevention and Control of Pollution) Act, 1974 vide letter no.
23/MPPCB/MSITS Singrauli/2020, Bhopal Dated 13/04/2020 were issued
to repair, restore the breached area, remove the fly ash spread, assess
environmental damage & deposit interim damage cost pending the
assessment of actual damage & Copy of the direction is enclosed as

Annexure-9.

. Subsequently, MPPCB granted permission vide letter No.

ENDT.43/MPPCB/MS/TS-Singrauli/2020 dated 28/04/2020 to industry to
accommodate fly ash recovered from the ash breach area within the plant
premises and adjoining affected area in to the identified total 9.825 Ha
area of low lying area around the existing ash dyke 1 & 2 w.r.t. the units
application vide Letter No. SPL/2020-21/11 dated 21/04/2020. Copy of
the MPPCB letter is enclosed as Annexure-10.

Earlier, MPPCB vide its letter dated 13.2.2018 granted permission to M/s
Sasan Thermal Power Plant to dispose the fly ash only in Compartment 1
(C1) of 6.09 Ha following the guideline prepared by Orissa Pollution

ACTION TAKEN REPORT OA 3 ﬂ

142020 (CZ) 29.6.2020 B Page 8 of 19
Wt el i

32



Control Board, Bhuvneshwar and C-FARM, New Delhi “Technology &
methodology manual for reclamation of low lying area/abandoned
gueries/Literate mines etc. with pulverized fuel ash, July 2010. Copy of
the same is enclosed as Annexure-11. MPPCB team during its visit to
plant on 4.1.2019, observed non-compliance of the conditions like liner,
partition, disposal in dry form & others stipulated in earlier permission
issued on 13.2.2018 for disposing fly ash in low lying area. In this regard,
MPPCB has issued a show cause notice to industry on 30.3.2019. Copy of
the same is enclosed as Annexure-12. Industry replied the show cause
notice vide letter SPL/EMG/2019-20/03 dated 22.4.2019 w.r.to the liner,
soil permeability, ash transportation, high concentration slurry disposa
etc. Copy of the same is enclosed as Annexure-13. It was informed by
industry representative that as no further directions/Notice were issued
from MPPCB after their reply to the show cause; unit has started
disposing the ash in High Concentration Slurry Disposal (HCSD) in the
areas C2 to C5, which was in accordance with their submission dated
22.04.2019. However, no prior permission was obtained from MPPCB for
ash filling in compartments C 2 to C5, an embankment was made and ash
in durry form was filled above the ground level, which isin contravention
to the permission granted by MPPCB on 13.2.2018 and was similar to
creating an ash dyke and was opposed to the norms of ash filling in low
lying areas. The industry kept filling the ash despite the consent renewals
granted by MPPCB on 05.04.2019 and 08-03-2020 under the provisions
of Water (P& CP) Act, 1974 and Air (P & CP) Act, 1981, in which it was
clearly specified that for disposal of ash in low lying area/lmine for void
filling prior permission from the Board be obtained, and conditions
stipulated therein shall be followed.. The consent renewal letters are

l__-"
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enclosed as Annexure 14A and Annexure 14B. MPPCB vide letter dated
26.5.2020 granted permission to Regional Officer, Singrauli to initiate
legal action against the occupier under Water (Prevention & Control of
Pollution) Act 1974 and Environment Protection Act, 1986. Copy of the
sameis enclosed as Annexure-15.

5. Action Taken by M/s Sasan Ultra Thermal Power Plant, Singrauli
Action w.r.to the immediate repair of breached embankment, restoration,
assessment of the environmental damage & dyke stability, compensation
towards loss of life, property & others, removal of ash from compartment C5
etc. are as below:

i.  Therestoration of ash spread area through earth moving and transporting
equipment is under progress at multiple locations e.g., agricultural fields,
nearby nalla with proper access. However, earlier unit faced constraints
on large scale resource mobilization due to COVID 19 national
lockdown. Out of total 10 Lacs Ton ash; about 3.57 Lacs Ton fly ash
excavated from C5 area and used in Island 3 bund strengthening, about
2.67 Lacs Ton ash collected from Goiwahai drain and agricultural land is
used to strengthen the Ash dyke 1 & 2. Still around 2.15 Lacs Ton is
lying in C5 area and about1.5 to 2 Lacs Ton fly ash is deposited in drain.
Proper spreading and compaction of filled ash is carried out using dozer
and compactors. Compaction testing at the ash filling site is carried out
regularly conforming to the standards.

ii. Repair work of damaged retention wall (at C5 area) up to a suitable
height has been completed after provision made below the re-instated

retention wall for safe passage of water flowing from the area to avoid
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any water accumulation within this low lying area. About 3.57 Lacs Ton
fly ash excavated from C5 area and used in Island 3 bund strengthening.
Simultaneously, soil cover is being provided over the C5 low lying area.
M/s Sasan Power Ltd has issued letter of intent (LOI) & Work Order
(WO) on 21.4.2020 & 2.6.2020 respectively to 1 T-BHU for studying the
ash dyke stability. Copy of the LOI & WO is enclosed as Annexure-16.
Preliminary report submitted by 11 T-BHU on 17.6.2020. The report states
that “The failure of embankment was definitely initiated by dippage of
Poclain. However the subsequent extent of damage of the bund was due
to severe hydrostatic pressure on the upstream of the embankment.
Through this damaged portion, dilute slurry started flowing leading to
complete cutting of the retention wall. Accumulation of huge
underground water had resulted into heavy flow of ash slurry causing
serious consequences in the villages”.

A Letter of Intent (LOI) issued on 21.4.2020 to National Environmental
Engineering Research Institute (NEERI), Nagpur for the assessment of
the environmental damage. Work order (WO) was issued on 5" June
2020 in favor of NEERI. However, due to COVID19 & lockdown;
NEERI has not carried out site visit till date. It was informed that regular
follow-up is being made with NEERI to expedite the visit. Copy of the
LOI & WO isenclosed as Annexure-17.

v. Detailsof compensation, relief measures & others

a. Compensation to familieslost their members
M/s Sasan Power Ltd had compensated financially in Rs. 125.3 Lakhs to
the dependent family members of 06deceased persons as per the district
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administration instructions& guidelines. Lifelong Monthly Sustenance
Allowance was also extended to 6 Dependents of deceased ones
@8275/month. Employment was provided to 03 members of the
deceased persons. The details are as below:

1) Deceased person : Dinesh Kumar Shah S/O Bisahulal Shah (Age
32yrs)
Following compensation was paid to his dependents Mrs. Reena Shah

(Wife), Smt Rudani (Mother), Sh Bisahulal Shahu (Father)

e One Time Settlement amount- Rs. 10.00 Lakh

e Employment in Company with monthly Salary Rs. 15000/- to Smt.
Reena Shah W/O Late Shri Dinesh Kumar Shah.

e Lifelong Monthly Sustenance Allowance to Mother Rudani W/O
Bisahuld Sahu (67 yrs) & Father Sh. Bisahulal Shahu S/O
Anantram Shahu (69 Yrs) @ Rs. 8275/- (Each) (Revised every six
month as per GoMP Minimum wage guidelines) annual financial
implication a today’s rate= Rs. 8275x12X2 members=
Rs.198600/annum

e Cremation Support of Rs. 30,000/-

2) Deceased person : Master Ankit S/O Late Dinesh Kumar Shah

(Age3yrs)
Following compensation was paid to Mrs. Reena Shah (Mother)

e One Time Settlement amount-Rs. 10.00 L akh
3) Deceased person : Choon Kumari Shah W/O Bhayyaram Shah
(Age 28 yrs)
Following compensation was paid to dependent Bhayyaram Shah
(Husband)
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e One Time Settlement amount-Rs. 10.00 L akh

4) Deceased person : Seema D/O Bhayyaram Shah (Age 10 yrs)

Following compensation was paid to Sh Bhayyaram Shah (Father)

° One Time Settlement amount-Rs. 10.00 L akh

5) Deceased person : Abhishek S/O Bhayyaram Shah (Age8yrs)

Following compensation was paid to Sh Bhayyaram Shah (Father)
o One Time Settlement amount-Rs. 10.00 Lakh

Following compensation and relief was aso given to Sh Bhayyaram Shah
whose wife & 02 kids lost their lifein thisill-fated incidence

e Cremation Support of Rs. 50,000/-

e Lifelong Monthly Sustenance Allowance to Mother Golari S/O
Rambaran Shahu 48 Yrs & Father Rambaraan Shahu S/O
Khulluram Shahu (52 Yrs) @ Rs. 8275/- (Each) (Revised every
six month as per GoMP Minimum wage guidelines) annual
financial implication on today’s rate= Rs. 8275x12X2 members=
Rs.198600/annum

e Permanent Job to Sh Bhayyaram Shah in Civil department of M/s
Sasan Power Limited on the post of Technician.

e Compensation of House (Rs. 10.00 Lakh) , Household items (Rs.
10.00 Lakh), property (Rs. 8.00 Lakh)

e Constructed House of 5 room at Makrohar Road (Rs. 25 Lakhs
Approx Vauation)
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6) Deceased person : Rajjad Ali S/O Jabbar Ali (Age29yrs)

Following compensation were paid to dependent Mrs. Reshma
Khatoon (Wife)

One Time Settlement amount- Rs.5.00 Lakh to Smt. Reshma
Khatoon w/o Late Shri Rajjad Ali.

Employment to 1 member through outsourcing based on
qualification

One Time Settlement amount- Rs.5.00 Lakh to Shri Jabbar Ali
F/o Late Shri Rajjad Ali

Lifelong Monthly Sustenance Allowance to Mother Julekhaa

Begum W/O Jabbar Ali (49 Yrs) & Father Jabbar Ali SO
Inshaa Mohammad (52 Yrs) @ Rs. 8275/- (EACH) (Revised
every six month as per GOMP Minimum wage guidelines).
Annual financial implication on today’s rate= Rs. 8275x12X2
members= Rs.198000/annum

Support for Cremation Rs. 20000/-
Payment to be made to the nominees of worker under workmen

compensation act (Amount deposited in Labour court) — 11.03
Lakhs

Elaborated details of the compensation offered to families who lost
their members are enclosed as Annexure-18.

b. Compensation for Cattle, Motor, pump, well, poultry farm

etc.

Based on the survey of district administration, compensation was

provided to affected villagers against their loss of livestock, motor,

pump, water source, poultry farm etc. The details are as below:
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o Affected villagers of 03 villages of Tehsil Singrauli as per SDM
Singrauli Letter 165/SDO/RE-3/2020 dtd. 29.05.2020 — INR 70.59

Lakhs

o Affected villagers of 01 villages of Tehsil Mada as per SDM Mada
L etter 541/SDO/RE-1/2020 dtd. 26.05.2020 - INR 9.84 Lakhs

Details of the compensation for Cattle, Motor, pump, well, poultry
farm etc. are enclosed as Annexure-19.

c. House Damage, Crop Compensation, House hold items
About 566 sufferers of Sidhikala, Sidhikhurd, Harrahawa & Jhanjitola
villages were recorded by the M/s Sasan Power Ltd. The details are as

below:
Affected Total Numbers Details of affected persons,
property etc.

Farmers 549 Siddhikala— 21
Sidhikhurd — 133
Harrahawa— 321
Jhanjitola - 74

House 14 House includes both Kaccha
& pakka

Household | 03 -

items

Details of the compensation are as below:
e Support for Ration/Household damage to 11 families of Sidhi Khurd —

1.78 Lakhs

e Compensation towards, house damage, crop, household materials (566
nos.) - 85.07 Lakhs

Details of the compensation to House Damage, Crop Compensation,
House hold items are enclosed as Annexur e-20.
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Medical Support to Injured (Nehru Hospital)

The insured persons were provided medical treatment to Nehru
Hospital, Northern Coafield (NCL), Jayant, Singrauli. Medical
support of total Rs. 2.36 Lakhs was provided to Smt Reena Shah W/O
Late Dinesh Shah and Golari Devi W/O Sh. Rambaran Shah.

Details of the Medica Support to Injured (Nehru Hospital) are
enclosed as Annexure-21.

Support for food to affected families

M/s Sasan Power Ltd extended support for food, maintenance of
electric & civil work to affected families. The following expenditure
was incurred by the unit:

Support for fooding to affected families through our canteen — 1.5
Lakhs

Support for civil, eectrical maintenance and ration to main family —
1.5 Lakhs

Provision of drinking water to familiesand Cattle

Unit has made drinking water supply provisions in the affected area
The details of work done and expenditure incurred are as below:
Provision of 570 nos drums of 100 Itr capacity for cattle - 1.14 Lakhs
Installation of Hand-pump to families affected by accidents (8 nos) -
6.4 Lakhs

Drinking water supply through tanker - 0.45 Lakhs

Details of the Provision of drinking water to families and Cattle are
enclosed as Annexure-22.

l__-"
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vi. Interim compensation for the environmental damage

MPPCB vide letter dated 13.4.2020 directed M/s Sasan Power Ltd to deposit
an amount of Rs 10 Crore towards interim environmental compensation. M/s
Sasan Power Ltd has deposited only Rs. 2 Crore to the account of MPPCB
(Member Secretary Environment Protection Fund) on 26.5.2020. Details of
the Interim compensation for the environmental damage are enclosed as
Annexure-23.
6. Action Taken by Ministry of Environment, forest & Climate Change

(MOEF&CC)

MOoEF& CC, New Delhi issued a Show Cause notice vide office order no. J-
13011/15/2006-1A-I11 (T) dated 21.05.2020 under Section 5 of Environment
(Protection) Act, 1986. Project Proponent vide e-mail dated 04.06.2020
submitted a reply in response to the said show cause notice. Subsequently,
MOEF&CC, New Delhi vide letter dated 13.07.2020 requested the project
proponent to provide the concrete action taken and or being taken by the
company to achieve 100% fly ash utilization. Simultaneously, MPPCB has
been requested to furnish action taken by the Board as well as the remedial
measures taken by M/s. Sasan Power Ltd. Copies of the same are enclosed
as Annexure-24.

7. Specific observations of the joint committee

I. Continuous flow of water contaminated with fly ash is seen flowing down
the Hume pipe laid by the project proponent in the breach area, wherein the
Project Proponent needs to take appropriate control measures to prevent the
fly ash from reaching the Goiwahai drain and finally the Rihand river.
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ii. In spite of the efforts of the project proponent to remove fly ash from the
Goiwahal drain, significant quantities of Fly ash between 1.5 to 2 Lacs Ton
IS seen spread on the banks of Goiwahai drain over a stretch of 6.5 km till
its confluence with the Rihand River. Slower progress in fly ash removal
due to constraints in resource mobilization due to covid-19 lockdown was
noticed and the industry needs to expedite the fly ash recovery from the
banks of Goiwahai drain.

lii. In spite of the financial aid /compensation paid by the company to the
affected people, the grievances of some of the affected people are still to be
addressed by the company in co-ordination with local authorities.

IV. The project proponent has engaged CSIR-NEERI to assess the cost of
environmental restoration and IIT-BHU to assess the ash dyke stability
study and others.

Google image of the site of the incidence and photographs taken during the

field visit are enclosed as Annexur e- 25.

8. Recommendations

1. To check the strength of the bunds created around the dykes/low lying
areas quarterly and one time especially before the on-set of the
monsoon through expert agencies of repute and to submit Action
Taken Reports to regional offices of MPPCB, CPCB & MOEF&CC
periodically.

2. To expedite the ash cleaning work from Goiwahai drain to ensure that
the resultant environment contamination is minimized and resources
should be channelized to complete the task within 1 month and to
submit Action Taken Reports to regiona offices of MPPCB, CPCB &
MoEF& CC on weekly basis.
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3. To take appropriate control measures to prevent the fly ash from
reaching the Goiwahai drain and finally the Rihand River.

4. Inspite of the financial aid /compensation paid by the company to the
affected people, the grievances of some of the affected people near
TolaBadi village, Harrahawa are still to be addressed by the company
in co-ordination with local authorities. The CSR cell of the company
in co-ordination with the local administration shall set-up grievance
redressal camps in each of the affected villages along the Goiwahai
drain.

5.  To obtain prior permission from MPPCB before any disposal of fly
ash / bottom ash in the low lying areas and ensure disposal as per the
CPCB guiddline.

6. To expedite the studies to be undertaken by IIT-BHU to assess the
impact of aquifersin the fly ash breach.

7. To expedite the environmental damage assessment studies with CSIR-
NEERI so as to ensure the actual impact of fly ash breach on
environment is assessed holisticaly.

(S D Valmiki)
Rl’.‘ﬂiﬂ“ﬂj l-,}ﬂ_ll.'{"r
MPPCRB, Singrauli

}i Tl
{sunil Kumar Mecna)
agiendisi-1k
OB, Regivaal Birectorate Blhopal
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ANNEXURE R-3

BEFORE THE HONBLE NATIONAL GREEN TRIBUNAL,
PRINCIFAL BENCH AT NEW DELHI
DRIGINAL APPLICATION N, 148 OF 2020
N
DRIGINAL APPLICATION NO.{CE) 31 OF 2020

INTHE MATTER OF .=

Hiralal Bais ~Applicant
VERSLIS

LITON OF THINA & DRS, e Respondents

AFFIDAVIT ON BEHALF OF SASAN POWER LIMITED / RESPONDENT NO, 152

Mot Respactfinlly Showeth. -
I, Virendra Shukla sged about 46 yeors, son af Late 5h T, B, Shokla, resident of -1104,

hmmpﬂtl Eilicon City, Sector Th, Noida-201 301, Authnrised Representative of Sasan

Power Lid, being Respondent Mol &2, having its office at A-2, Sector 24, Moida-

201301, presently at New Delhi, do herehy solemnby affirm, declare and state on oath

as under, =

1.

That | am duly Authorised Hepresentative of the Mespondent Moo 1 & 2
(“Answering Respondent” “SPL") In the instant Oripinsl Application and as
guch [ am well conversant with the facs and clrcumstances of the present
case, based on my personsl kaowledge and as derived from the records
maintzined by the Angwering R=tpondent in the ardifary course of buaginesd

As such, [ am competent to swear and depose the present atlidavit

It is subimitted that Answering Respondent herein is a subsidiary Company of
Reliance Power Limited ("RPL") that has develaped Sasan Ultes Mepga Power
Project [“Sasan UMPP") in che State of Madhya Pradesh ("ML, which b= a
fagship inltiative of Government of India [*Gol™] and is the largest integrated
pit-head power project in india. The said Project kas an installed power
generation capacity of 3360 MW and an aperating captive coal mine of 20

Milllon Tons Per Annum capacity, It supplics power to 14 power distribution

1 |II.'|
q____.i%r \
- o S |

L=
TRUE COPY



=

companies [[Mscoms] which serve 47 Crore population seross 7 states ata
levelized tartfl of Hs. 1,196/ %Wh, lowest among the coal-based power plants
In the country, [tis pertinen! to aote that Coal for the Sasan UMPP is supplied
from the captive coal Mocks of Mober & Meher - Amlohri Extension havingan

average ash content of less than 34%.

That the Applicant has proferred the lestast Original Application under
Aection 18(1] read with Section 140 15 & 17 of the Mational Green Tribunat
Act, 2000 "NGT Act™) before the Hon'ble Natlonal Green Tribupal, Central
Zone, Bhopal (Madhya Pradesh) primariiy, on account of all=ged incident of
breach of retention wall of tha fow lying area meant for ash tilization inside

the boundary of the Sazan UMPF on 10042020,

At the putset, it i5 humbly submsitted that Madhya Pradesh Pollution Controd
Beard ("MPPCR"), taking cognizance of the alleged incident, directed 5PL o
dopesit an amcant of [NE 10 Crores towands Interim  environmental
compensation wide its letter na, [ Mo, 23/MPPCEMESTS Singraull 2020
dated 13042020, In compliance to the sald directions from MPPCE, on
26052020, given the lquidity challenges and financlal stress bedng faced by
SPL, INR Z Crores were deposited in MPFCB account [Member Secretary
Envirenment Fund), That 5PL wide (15 letter dated 23,05 20240 addressed to
MPPCH, shared detalls of INE 2 Crores ceposited with MPPCE in compliance
of its directions. True Copy of letter dared §.04.2020 & 2052020 ks hereby

annesed and marked :.:..HHH'EH.'I.IEE'—HJI [ﬂuuﬂ.

It 5 further submitted MPPLEB vide it letter dated 24.08.2020 directed SPL to
depasit balance amount of INR B Crores to MPPCE In compliance of the Order
dated 14,07.2020 passed by this Hon e Tritsunal in 0.4 164 of 20018 titled as
Ashwani Kumar Dizhey ¥, Unien al [sdla In pesponss ta the aforesald betker,
SPL wide its letter dated 09.009.2020 addressed to MPPCE intimated that this

Hon'ble Tribumnal in its order dated 14072020 directed NTPC, Vidhyanachal
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to deposit INR 10 Crores towards interion compensation for breach of their
ash dyke and further highlighted that the Facts in SPL's case are different anad
clearly distinguizhable frem thoss in KTPE, Vindlrachal's case, In SPL's case
retentiog wall at low ly¥ing area within the plant premises got damaged, ash
dykce of EPL was tetally safe'and the same was confirmed by [TT-BHU through
its peport SPL also drew reference o its letter daged 20002020 wherzin its
precarious Hguidity condition and stressed finances were highlighted and
farther added that despite facing severs lquidity crunch, SPL had deposited
IMK 2 Crores. Thus the principles as applied by this Hen'tle Tribunz| in bts
order dated 4072020 will pet be applicable o SPL Inaddition to the above
payment af INR 2 Crores deposited with MPPRCE as an interim onvironmental
compensation. SPL has additbonally beorred INR O I5 Crores fowards
compensation and restoration works. This a total of =<INE 17 Crores hashesn
ineurred by 5PLin the contest af compensation and restoration works. Trae
Copy of letters dated 24.09.2020 & 09092020 are hereby annexed and

marked as ANNEXURE RS2 [Cally)

It = sobmitted that the Hor'ble Tribussl [CZ) taking cognizance of the
instant application, constiutsd a [olot Committes wide its order dated
20.06.2020, comprizsing of Representatives of the Minttry of Environment,
Forest & Climate Change ["MoEF&CCT), Central Pollutton Control Board
[(“CPCE"), District Collector, Singrauli and Regional Officer [Singrauld],
MPPCE and therehy directed the said Joint Committes ta visit the place and
submit the repart elaborating the actions taken, Further, the Hon'hle Tribunal
[CE] designated the respective State Pallction Control Board ["SPCR") a5 the
Nodal Agency for the purpese of coordination and logistic suppart. Copy of
NGT arder dated 29062020 i5 annexed herewith and mariced a5 ANNEXITRE
R/

46



.

[t i% submmitted that an 100072020, MoEFECE izseed directions to the Dhstrics
Collector of Singrauli to fnspect SPL site on 149 - 159 July 2020, with the Joint
Committes constituted in compliance of the Order dated 29062020 passed
by this Hon'ble Tribunal, Copy of MoERECD directions dated 10007, 2020, is

annexed herewith and marked ac ANNEXURE B4,

It iz submicted forther, thal on 13072020, MoEFRCT addredsed a letter ko
SPL requesting it to provide & concrete Action Flan to achieve 100 fly ash
utilizatten in comptlance to the fly ash notification. Copy of MoEFRCC letier

dated 12072020 is annexed horewith and marked az ANNEXURE R/S.

In response to the above letter, SPL on 28,08, 2023, shared (s concrete Action
Flan with Mo EF&CC to achiowe 1004 fiy ach utifization for Sasan Ultra Mega
Power Project. Copy of 5PL action plan is arnexed harewith and marked &=
ANNEXURE R/,

That in July, Z20&0 the Jeint Committes as per the Grder dated 25002020

carricd out site visits of Sazan UMFP.

It iz alse submitted on 09.08.2020, a Study Report wert stabillty anakysls af
Ash Dyvke, proposed Raisings, preparedness plan, Instrumentation and
Monitoring was prepared by Prof Arun Pragad, Department of Geotechnical
Engineering, [T = BHU at the instance of SPL. The report stipulated the
following conchusions snder point 9, which are extracted below for ease of
reference,

“Hused an the analyss, ond assessment discussed ahove, the folfowing

conclusions ore made:
fal  The exizting ach dpke (Tageorn 1 and 2 both} is structerally stable
and safe for filiing with ask,

{hi  The ralsing of sarter dyke by 7.0 m can be done by adopting the

downatream technique, whitch & structurelly more stoble as

compared o upstream and ceaterfime technigues
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fe]  Jestruments can be installed for monitoring the safery of the ash
iyt

fdl Future ralsing of the ash dyke by 20 m is poscsible ex suggested by
the stability oralysis. Howeeer, o detaifed analpsis meeds do be
eorried out adopting the siremgth porameters  of soilfash
ehitafned from tests carried out during the time of ectual reising,

fe]  Thearen benween Lagoons -1 and 2 towards the southern end of
tve o5t pomd con be excavated to create additional ooh dispasal

copoeit”
A copy of IIT BHU report s annexed herewith and marked as ANNEXURE

R/7.

That the Report of the Jolat Comm tes constituted as per the Order dated
29.06. 2020 was filed before this Hon'ble Tribunal, In the said Action Taken
Report the [oint Committes recorded the following-

fa]  Reason for breach;

(b}  Mature of Damapge;

(e} Actlon taken by District Adminktration;

[d]  Action taben by MPPCE;

[e]  Action taken by Answering Respondent) 5PL;

[(]  Action taken by MaEROC

{g} Specific Observations of the Committes; and

[kl  Recornmendations

A True Copy of the Action Taken Repart of the loint Committer a5 per the

Order dated 25908, 2020 {5 annexed heretp and mariced as ANNEXURE R/8.

1t is homhbly submitted that MPPCE (n complete disregard of SPL'S response
dated 09002020 made fowards outdlanding mterim  envirokmental
compensation again requeested SPLyide its letter dated 25 11,2020, to depasit
outstanding interim emvironmental compensation of INR B Crores. 5PL in
addition ko its response dared (P09 2020, intimated MPPCE vide its letter
dated 15.01.2024, that this Hon'ble Tribunal in the present 04 directed to

constitute 3 committed comprising of Dastrict Collector (Smgraali), members
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13,

of CPCE, MoEFECC & MPPCH. The recommendations submitted by the sakd
committes do pet inchede any further envirenmental compenszation te be
collected from SPL and emphasized on expeditious completion of s6te
restoration work, 5PL farther added that desplte facing severe [quidity
challenges, which hawe further sxacerbated dus to unprecedented delays in
bill payments im recent manths by Madhya Pradesh Power Maraperent
Company Limited [MPPMCL), the Lesd Procurer of Sasan UMPP, SPL has
alresdy paid an Interim Emdronmental Compensation of INBL 2 Croves to
MPPCA. In addition to above, SPL has incurred nearly INR 15 Crores towards
compensation and restoration work. True coples of the letter dated
£5. 112920 & 15002021 are hereby annexed and marked oz ANNEXURE

/9 (Colly).

That the precent OA was scheduled to be lBsted before the Honhle Tribupal
an ZF0HZ020, 02122020 dnd ZF.01.2021. However, the matter was
adjournsd as per the Cause List itielf, Therefore, no Order directing the
Answering Bespondents fo file a Reply has been passed by the Hon'hle
Tribunal, However, the Answering Respomadents are filing the present
Affidavit with the limited purpase of placing on record the current status of

activities undertalken by the Answering H.-::pnﬂd:rll:.

That as stated above, the Joint Committes in i Repor kas made eerain
phservatines an the activities requined S0 be underfaken by the Answering
Hespondent. Therefore, the Answering Bespondent is filing the prasent
Additbonal Affidzvit for the limited purpose to place on record the current
stamos of such activities vis-3-vis the obsereations made by the Joint
Committes [n its Report,
(a)  Still around 2,15 Lacs Top s lying in C5 ares and about 1510 2
Lacs Ton fly ash is deposited in drain, (Pare 2 @ Pg. 5 of the
Report)
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L It is submitted that SPL Egued a letter po. SPLAZ020-21 /41
dated 31.10.2020 to MPPCE commuonicating status of ash
removal and restoration of ash spread area.

I The site restoration job is mow completed and the status iz a

fo lows:

[All values in Lakh-Tonne]

Agricultiral | 1, Approved Low Iying |
1 | and ather L&0O 0o areas  around  ash
Fields | pondl;
£ - L Strengthening of dyke
2 | Gabaiya Kalla 215 {1Xi] ot sk naad.
| Totwl spilled 355 i
aver aszh

i, As regards, the remaining ash in the lsland - 4 Area [(~6.00
Lazs-Tonne), this low bdng area has been fully cleared of
resmaining ash and sdditiosal soil caver has heen provided in
thix area. Sasan TFMPP is not going to use this ar=a for any ash
utilization in any mode congidering the rizk fvelved doe i
increased water table in the area. For safe passage of water
from the four aguifers, becawse of high water table and rain,
cubeert has already been constructed.

iw. Further, after ash restorstion and  associated  (Geld
preparations, farmers bave already grown paddy in their
agricultaral felds, most of them are presently under fivwering

stage and the condition of the crop yield is also very good.

v Copy of letter dated 31102020 =swed by SPE o MPPCH &5
anfexed berewith and marked as ANNEXURE R S10, The Letter
alse attackes relevant photographs of restoration work in
agriculture and other flelds; Gabatya Nalla and [sland 4 area.
Copy af site photographs are anneped herowith and marked as

ANNEXURE R/11.



MoEFECC periodically. [Para 8 (1) @ Fg 18 of the Report)

i

For the assessment of design and structural safory of the ach
dyke ol the Sasan UMPP, ITT BHU was engaged and the reportis
already submitted. As perthe IIT=- BAUT Report " Exsting Bund i
structirelly stable and sofe for filing with ash”. The sald report
i already submitted to MPPCE and 15 being placed belore this
Hon'ble Tribunal for its kind consideration as Annexure R/7
of the present affidayit .

Forther, the strength of the band created around the ash dyke
lnw ying area will be checked every year before the monseon
through the expert agency of repute and Actlon Taken Report
will he submitted to Regional Offices of MPPCRE, CPCE and

MoEF&RCE,

wra 8 (2) @ Pg 18 of

It is submitted that the ash cleankng work from Gabaiva nalla is
completed. Copy of SPL submissions dated 16.00.2020 and
15012021 submitted to regional offices of MPPCB, CPCE &

MoEF&ECE are herewith ancedsd and marked as ANNEXURE -

R/1Z [Colly]).
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il. It i submitted that all the sites in the low bing area {island 4],

post efforts of SPL. have been restored, same |5 evident from

the slte plctures annexed herewith as ANNEXURE - R/13.

(3] @ Pg 19 of the Report

It is submitted that the site restoration job, including cleaning

of Gobaiva nalls, is now comploted. With regard to the

precautions taken:

L

After cleaning, width of the Gaballyd nalla and
hence the matural water flow proftle is restored.
With the increase in the width of the nalla, the
velodty of the water fiowing thrpugh the nalia s
also reduced resuiting into reduction in particle
catrring capacity of the flowing water.

Wheraver thero was no immadiate approach for the
dumpers to clean the ash, layer of soll cover was
provided through poclain and once the approach
was ostaished ash from the area was lifted
immediately and shifted to designated low lying
area arpund ash dyke,

villages along the Gofwohgl drain. (Para 8 (4] @ Pg 19 of the
Reparrd)
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It is submitted that SFL had recefved 17 complaints from Bhedy
Tela villagers akout non disbursement of their compensations.
Afier checking their compensation status, 5FL found that 10
complainants were already the part of Revenus Department
original Hst and sccordingly Crop compensation paid in their
bank accounts s per the instructions by the Distric
Acministration, Further, a5 regards the remsining 7
complainants. they were not the land owner. However they
dizimed of having loss of their grown vegetahies, 5PL kas pald
Rs. 5004/~ per person directhy to them,

Further, suppor: has alss besn provided to affected villagers
fnr levelling their agricubwral felds and digging 21 wells for
irrigatinn of the felds. Approx 1 Km intermal village roads
connecting PMGEY Herrahows bave besn strengthemed
benefitting  RRadi  Tele  villagers. Grievance reifressal
mechamism i5 already in place, wherein district admin officials
[Tehsildar/SDM) along with Village Panchayat and C5R Cell of
SPL address the complaints and grievances of affecoed people.
Grievances af the wllagers from fhonitl Tofa, Haorrohawa,
Sidahikkwrd- Lothudwe Tele. Fddhakhadi Telo are alse settied
by paylng crop compensation

CHR =am is also visiting the affected villages on datly basis and

genulne prisvances are being dmely resolved.

the (PCE guideline, (Para & (5} @ Pg 19 of the Report)

i

It ig submitted that in the past, SPL has ahwaye obtained prior

permission From MPPCErelevant anthorities and ensured s
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compliance, for disposal of fiy ash f bottom ash in any Jow bring
areas. 5PLwill continue to dn the same in future alsn,

It is further submitted that SPL had taken permission from
MFPPCH wade Intter dated 13022018, Visit of MPPCH officials to
site took place on (4013019 and B501.2019, Post vistc of
MFPPCH officials a show cause notice was issued by MPPCE on
A00L2M % SPL submitted a paint-wise roply against that
noticeon 22042019 and after SPLs point-wize submission no
further action was taken by MPPCE, it is respectfully submitted
that no response to SPL's peint-wise reply of 22.04.2019 shows
that the reply a5 submitted by SPL was accepted by the MPPCE.
Further, the said low lying area including the plant area was
alza wisited by the Regional Officer, Singrauli on 20032019,
BLO4Z01%, 15022020 and 19022020, during the course of
renewal of Consent to Operate [CTO) of the plant and
essentially based on his recommendation, CTO of the plant got
renevesd for FY 201920 and 202021, This clearly confirms
that all the ises related to the kow bying areas were dosed
hefare the renewsal of CTO and nathing was pending to he dona
from SFL side. Further, 5Pl has also been reporting the
quantum of ash utilization In differant averees, incloding low
tying areas, through quarterly reports, annual returms, annual
environmental statements, efc, o the MPPCR Replies in this
regard hawe already been submitted to MPPCE wide lettors

dated 21042020, 10,06.2020 and 09,.09.2020,

impact of aguifers in the fiv ash breach, (Para 8 (6} @ Py 19 of the
feport]
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i It 5 subamitted SPL has already engaged 1T- BHE to assess the
impact of acquifiers in lsland #4 arex. The work has been
awarded to IT -BHU OM 0012021, The professors from 1T
BHU hawve done pre contract award wisit of the site on
ZE11.2020 o geweug the site condition and to have detailed
discutgione. [t ix humbly submitted 5PL ssued Work Order
["WD") dated (8012021 to 0T - BHU for carrying ot
hydroiogical studies in snd aravnd of 5PL True copy of WO
dared DEDL2021 & hercby annexed and marked as

ANNEXURE R/ 14 {Colly).

g

Wi Cr, Pl - 35 4 RR
hyEroacrgkenl SEudy (L.

(h}

environment s sssessed holistically, (Pora & {7) & P 19 of the

L WEERI has already been engaged for the said study wide WO
dated _05.06.20Z0, A team of MEER] Sclentists, which could
not imemediaiely visit the site doe to then prevailing lockdown
canditions and subseguent travel restrictions, has visited the
site from 22.12.2020 - 26,102,202 carrled out detailed site
survey; and collected samples, NEERI'S report |5 awaited, Trus
copy of the Wi ksued to NEER| enclosed as ANMMEXURE

=
HEER: Wz oy
Ri15, e
In view of the aforementions submissions raised at the instance of the
Answering Respondents, |t (= submitted that 5PL has complied with the
directions izdwed by the [eint Committes, The Answering Respordents crawve
leaee to lile a detaibed affidavit a5 and when directed by the Hon'ble Tribuanal

and for deemed necessary,
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fnunzel for the Respandent No. 1 &% 2

‘ VERIFICATION

L Virendra Shukla che deponent shave named. do hereby verify that the
ructents of paragraph No. 1 - 15 shove are true and correct wo the hest of
my khowleaze and belief and that nu part hereof 1s falsz and noihing
inaterial has been conceabed eeretrom,

LR

Venfied at New Lelhe npi this day of May , 2021.

ATTESTED

Netary , Delhi
6907221}

o

g

TRUE COP
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Sasan Power Limited

CiN: U401 D28-2006PLC190557

SPLS/2020-21/38
To

Er. Sunil Kumar Meena, Scientist - D
Central Pollution Control Board,
Regional Directorste

Bhopa!, (MP) - 462015

Ref:  Your E-mail dated 21-August-2020

Respected Sir,
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ANNEXURE R-4 (COLLY.)

6 X 665 MY Savan Utira Mega Poser Project

Grare: Siddhy khurd
Paat Offica: Tiyara
Singraidi - 458 B85
Madrye Pragash, INDUA

wwrw selssospower on in

Date: 18.08.2020

This has reference to your emall mentioned under reference above wherein Sasan Power Limitad
(SPL) has been advised to submi the detailed Action Taken Report (ATR) against the advisory
msued by the Commitiee constituted by Hon'ble NGT in DA 31/2020. In this regard SPL Is pleasad

to submit the detaded ATR as under:

SN Actions Recommended

SPL Submission

1 | To check the strength of the bunds
created around the dykesflow lying
areas quarterly and one time
especially before the on-set of the
monsoon through expert agencies
of repute and to submit Action
Taken Reports la regional offices of
MPPCB, CPCB & MoEFECC
periodically.

1. For assessment of the design and structural safety
of the ash dyke of the Sasan UMPP, IIT-BHU was
engaged and the report is already submilted. As
per the IIT-BHU report "Existing bund is structuraily
stable and safe for filling with ash." The said report
has already been submitted to MPPCB and the
same |s altached as Annexure 1.

2. As suggested , the strangth of the bunds created
around the dykesilow lying areas will ba checked
every year before the monsoon through the expert
agency of repute and Action Taken Reports will be
submitted to regional offices of MPFCB, CPCB &
MoEF&CC.

To expedita the ash cleaning work
frormn Gotwahal drain to ensure that

the resultant environment
contamination s minmized and
resources should be channelized to
complete the task within 1 month
and to submit Action Taken Reports
to regional offices of MPPCB, CPCB
& MoEF&CC on weakly basis.

1. We would like to submit that the ash deaning work
from Gabalya nalla s now aimost completed and
It natural width and flow s restored which is
helping in avoiding the possibilily of carrying away
of agh from the some of the ash patches left on the
edges of the nalla where the ash claaning is work
is still in progress.

Ropstersd Ofce” Sasam Fower Limfled, M Mock, 17 Floor, Dhirubhal Amban Knowledge City, Nevi Sumbai 408 710 INDUA

rage T4
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Sasan Power Limited

O LS 2MH2008PLC 1906567

§ X 650 MW Sasan Litra Megs Fowes Project
Gram: Sidhi bt

Font OMice: Tiywrs

Sngraek - G306 186

Mazhys Pradech, DA

www. Telancegower.comn

2. T@ date. aporox. 2.1 Lac Ton of ash from nalia has

glready been lified. Cleaning of remaining ash
(estimated a1 20,000 Tonnes), deposited on the
sides of the nalla i very few patches s already
under progress. We are relentessly pursuing the
ash lifting from the side of the nalla and taking
avery possible measure that the ash from the sides
of the nalla does not reach Rihand River.

. Further, around 15 Lac Ton {(approx. 94%) ash

from agncultural or other land areas has aiso been
cleared Lfting of remaining ash of approx. 0.1 Lac
Ton from two locations is hampered because of the
resistance from land owners owing to their internal
family conflicts. We are discussing the same with
the distnet adménistration for expeditious resolution
of these issues to enable us clean these patches
and hope to resclve the same by 30" Sep20. We
are very happy 1o mention that fammers have
already grown paddy in their agricultural fields and
the condition of crop growth is also very good.

- We have excavated and lifted 6,0 |ac ton of leftover

ash from sland - 4 inside the plant boundary, The
collecled ash has been used in sirengthsning of
retaining wall of island = 3 low-lying area and used
around permanent ash pond n accordance with
the MPPCE approval dated 28.04 2020

Rastoration of leftover area of approx. 56% would be
completed by 30.08.2020. (Site photographs are
attached vide Annexure 2),

3 |To take appropriste control
measures to prevent the fly ash
from reaching the Goiwahat drain
and finally the Rihand River.

1. With achieverment of nalural water fiow profile of

Gabawya Nalla after ils cleaning, the effective water
flow width increassd resulting into reduction of
velocity and hence reducing the particle carrying
capacity of the flowing water.

Rugusisrg OMce. Sasan Power Limsed, H Slock, 1% Floor, Dhiruohal Amband Knowledge Gity, Navi Mumbst 400 790 INCIA
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Sasan Power Limited

CIN: (MOTN2MH2006R1, C1D085T

& X S50 MW Smian Utra Mags Power Project
Gram: SiadN e

Past Ofce: Topare

Shgroddi - 486 £33

Madhgs Pradesh, MOV

www relanzoyirmer oo

2. Wheraver there was no Immeadiate approach for

the dumpers to clear the ash, layer of soll cover
was provided through Poclain and once the
approach was established, the ash from the area
was fifted immediately and shited to designaled
low lying area around ash dyke.

in spite of the financial ad
fcompensation paid by the company
to tha affected people, the
grievances of some of the affected
people near Tola Badi vilage,
Harrahawa are still to be addressed
by the company In co-¢rdination
with local authoribes. The CSR cell
of the company in co-ordination with
the local administration shall set-up
grievance radressal camps in each
of the affecled villages along the
Goiwahai drain.

“We had received 17 complainis from Bhadi Tola

vilagers about non dsbursement of ther
compensations, After checking their compensation
status, we found that 10 complainants were
already the part of Revenue Deptt original List and
accordingly Crop compensation paid in their bank
accounts as per the instructions by the Distnct
Administration. Further, to the remaining 7
complainants, they were not the land owner
However they ciamed of having loss of their grown
vegetables. SPL has paid Rs. 5000/ -directly to
them, Further, suppert has alse been provided to
affected villagers for leveling their agricultural fields
and digging 21 wells for imigation of the fiekis.
Approx 1 Km internal village rcads connecting
PMGSY Harrashawa have been strengthened
benefitting Bhadi Tola villagers  Grievance
redressal mechanism is already in place, wheren
district admin officals (Tehsidar/SDM) along with
Village Panchayat and CSR Cell of the company
address the complaints and grievances of affected

people.

. Griovances of the vilagers from Jhanjnl Tola,

Harrahawa.  Siddhkhurd-  Latbudwa  Tola,
Glddhakhadi Tola are also settied by paying crop
compensation

3. CSR team is also visiting the affected vilages on

dally basis and genuine gnevances ara beng
timely resolvad

59
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Sasan Power Limited

O LM01(2MH2006PLC 190857

£ X 650 MW Sanan Litrs Mege Poww: Propet
Gram: Sidchl khoes

Poat OMice: Tiywrs

Sngrauk - a35 104

Mazhys Pradesh, MDA

woaw. relencepermar.oo.in
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To obtan prior permiasion from
MPPCE before any disposal of fly
ash / bottom ssh in the low lying
areas and enswe disposal as per
- the CPCE guideline.

in the past, SPL has sways obtained prior permission
from MPPCBirelevant authonties and enswred Hs
compliance, for disposal of fly ash / bottom ash in any
low lying areas, SPL will continwe to do the same in
future also.

To expedite the siudies to be
underaken by IIT-BHU 1o assess
the impadt of aguifers in the fiy ash
|bmam

SPL has already infliated the process of engaging IIT-
BHU to assess the impact of aquifers in Istand #4
area, Formal work-order is expecled (o be placed by
30-Sept-20

7

' To expedite the environmental
- damage assessment studies with
' CSIR-NEER| so as lo ensure the
actual impact of fly ash breach on
environmant is assesead holistically.

NEERI has already been engaged for the sakd study.
NEERI has akeady Informed that thay will be
commencing thelr damage assessmant study very

soon

Water and sediment analysis of
gabaiya drain on a quarterly basis

1. The first batch of water samples has already
reached the laboratory on 20-Aug-2020 for
analysis and ils reporls are expected 1o be
received by 25-Sept-2020, which will be shared as
000 as 1 IS received,

2. Further, sacond and third batch of water samples
were also dispatched on 25-Aug-2020 and 14-
Sept-2020 for its analysis and the results of the
game will be shared as soon 83 it is received,

Thanking You

Yaours fathfully,
For Sasan Power Limited

g t'l ! 'o("-")t.“
Anil K Singh
{Chief Executive Officer)

Enclosures: 1. Annexure - 1 (IIT-BHU Dyke stabity Report)
2. Annexure - 2 (Site Photographs)
CC: 1. Regional Officer, MPPCB, Singrauli

2. Dr. HVC Chari, MOEFACC, Regional Office (W), Bhopal

Aegsfeed Ofce: Sasan Power Limited, M Biock. 1% Floor, Dhinubhst Ambani Knowleag City, Nevl Mumbai 400 710 DA

—
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ANNEXURE R-4 (COLLY.)

& X 660 MW Sasan Ulura Mega Power Projoct

Sasan Power Limited Gram: ko e
GIN: U4DT02MH20067 C 100557 Frostaosighepard
Madhya Prodesh, |NOW
M oW 00 b
SPL/ /2020-21/43 Date: 15" January 2021

Er. Sunil Kumar Meena, Scientist- D
Central Pollution Control Board,
Regional Directorate

Bhopal, (MP) - 462016

Ref. 1. Your E-mail dated 21-August-2020
2. SPL letter vide no. SPL/ [2020-21/38 dated 16.09.2020

Respected Sir,

In centinuation to our letiter dated 16.08.2020, updated status of Action Taken Report (ATR) vis-a-
vis the advisary issued by the Committee constituted by Hon'ble NGT in OA 31/2020 is as follows:

SN Actions Recommended | SPL Submission

7| To check the strengih of the bunds | 1. IIT - BHU repon aiready submitied to your good-
created around the dykesflow lymg = seif on 16.08.2020.

areas quarerly and one time 2 Vide our letter dated 18.09.2020, SPL has
especially before the cn-set of the slready confirmed that it shall carry out the said
monseon through expert agencies of study annually before the monsoon through the
repute and to submit Action Taken expert agency of repute and submit “Action
Reports to regional offices of MPPCB, | Taken Report’ to Regional Office of MPPCB,
CPCB & MoEF&CC periodically. CPCB and MoEF&CC

3. Therefore, no further update submission is

envisaged in this regard.

2 | To expedite the ash cdeaning work | 1. The site restoration job, including cleaning of
from Goiwahai drain to ensure that Gabaiya nalla, is already completed and a letter
the resultant environment in this regard 8 submitted toc MPPCB on
contamination s minimized and 31.10 2020 and to the office of your good-self
resources should be channelized to on 28.12.2020

complete the task within 1 month and | 2 Therefore, no further update submission is
to submit Action Taken Reports 1o envisaged In this regard.

regional offices of MPPCB, CPCB &
MoEF&CC on weekly basis.

3 | To take appropriate control measures | 1, The site restoration job is aiready completed
to prevent the fly ash from réaching and a letter n this regard is submilied to
the Goiwahai drain and finally the MPPCB on 31.10.2020 and to the office of your

WM‘MMLMNOMN.FM{_%EM Krsowledge City, Navi Mumbat 409 710 INDIA
e -
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0 X 080 fAW Sanan Ultre Mega Powwer Progect

Sasan Power Limited bt
CIN: U01020HZ00ER) C15085T "“*“'3“‘:2
Mudirgs Pradesh, INOIA
www.rslerrvoower coin
Rinand River. good-self on 28.12.2020,

2 Therefore, no further update submission is
envisaged In this regard.

In spte of the financial ald
/compensation paid by the company
10 the affected people, tha grisvances
of some of the affected pecple near
Tola Badi village, Harrahawa are still
to be addressed by the company In
co-ordination with local authonties,
The CSR cell of the company in co-
ordination with the local administration
shall setup grievance redressal
camps in each of the affected villages
along the Gelwahal drain

1 All the grevances, aarecommnde&fisadtgd—
and update is submitted to your good-self vide
letter dated 16.09.2020.

2. Therefore, no further update submission is
envisaged In this regard.

To obtain prior permission  from
MPPCE before any disposal of fly ash
! bottom ash in the low lying areas
and enswre disposal as per the CPCB
gusdeline.

A confirmation on the same is already provided vide
letter dated 186,09,2020.

Therefore, no further update submission is
envisaged in this regard.

To expedte the studies to be
undertaken by IIT-BHU 1o assess the
impact of aquifers in the fly ash
breach.

The work has been awarded to IT-BHU on 8" Jan,
2021. The Professors from IIT BHU have aiready
visited the site on 28 11.2020 to assess the site

- condition and to have detailed discussions.

To expedite the environmental
damage assessment studies
CSIR-NEER! so as 1o ensure lhe
aclual impact of fly ash breach on
environment is assessed holistically.

with |

‘;NEERI has already been engaged for the said

study. A team of NEERI| Scientists has visited site
from 22™ to 26" Dec-2020, carriad out detailed site
survey and collected samples.
The status of said study will be updated to your
good-self on a regular basis,

Water and sadiment analysss of
gabaiya drain on a quarterly basis

1 SPL has camed out regular collection of water
and sediment sample of Gabalya drain.

2 The reports of sampie analysis, as recelved till
date, are attached vide Annexure - 1.

3. As NEER| Team has now visited the site and

Aogisiend Ofce. Sasan Power Limited, M Block, 1% Floor, Dhinsthas Ambani Kaowisdge City, Nevi Mumbai 400 710 INOIA
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Sasan Power Limited

CIN. LHO102MHZ008PLC100557
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6 X 660 MW Sacan Utos Mega Power Project
Gram SKd khard

Post Office: Thara

Sisgraul ~ 485 855

Madaya Pragwsh, INOA

RN IS POWLT IS

collected the water. soll and sediment samples,
the collection of sample by the SPL is now
discontinued.

Thanking You,

Yours fathfully,
For Sasan Power Limited

P\ e
CM“ Singh

(Chief Executive Officer)

Enclosures: 1. Annexure - 1 (Waler and Sediment analysis report)

cC: 1. Regional Cfficer, MPPCB, Singrauli
2, Dr. HVC Chari, MOEF&CC, Regional Office (W), Bhopal

/I TRUE COPY //
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ANNEXURE R-4 (COLLY.)

Annexure - 2

A. Ash Spread Areas and Restoration Work under Progress (Then)
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B. Present Site Condition

1. Low Lying Area (Island — 4): Ash removed and covered with soil leaving a channel for the
safe exit of ground / rain water.
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2. Island - 4 drain and Gabaiya nalla co influence up to AWRS Culvert: All area (nalla and
land) cleared and paddy cultivation going on. Some part of ash lifting pending because of
internal family conflict of land owners.

68



69



4. Gabaiya nalla main culvert area:

-
-
“-

All area (nalla and land) cleared.
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4. Gabaiya nalla main culvert downstream: All area (main nalla area and land) cleared.
Cleaning of ash deposited on the side of nalla in very few patches is in progress




5. Gabaiya nalla and Rihand River Confluence point: All area cleared.
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ANNEXURE R-5

—— MADHYA PRADESH POLLUTION CONTROL BOAR

Paryawaran Parisar, .5, Arera Colony, BHOPAL - 462 Q16
WP B (0795) 2454428 2486151 Far - (070} 2463742 e Lnypsbfred Ll com

7B No. L%/ MPPCB/MS/TS Singreuli/ 2020 Bhepol, Dpred: 12 W ~Lo e
LA Singh 2.Sachin Mohapatra {Occuples)
Chief Executive Officer, Senior Vice President & Station Directar
Sasan Power Ltd, Sasan Power Ltd.
Post- Tiyara, Post- Tiyara,
Distt: Singrauli [MP)- 486886 Distt: Singraull (MP)- 486386
3. Or. Amitosh Verma, '8‘\‘
Assistant Vice President- Environment //
Sasan Power Ltd
: - 2o
Post- Tiyara, % %‘p
Distt: Singrauli (MP)- 486886 N

Subject: Directions under ssction 33 A of the Water (Prevention & Control of Pollution)
Act, 1974

Whereas MP Pollution Control Board is a statutory body consiituted under section 4 of
the Water {Prevention & Control of pollution) Act, 1974 and entrusted with powers to enfpree
the statute for the control of water pollution and maintain and restore the wholesomeness of

watern

Whereas you are operating a Triermal Power Plant for the generation of the electricity @

3950 MWh at villiage siddhlkhurd, Distt. Singraull, Madlyz Pradesh;

Whereas you were given permission by the Soard as per the provisions of the Hy ash
Notification, 1969 as amended up 10 gate vide latter no. 1251 /tech-CE-Il cated 13 02-2018, for
the filiing and reclamation of the €1 compartment of the low lying #rez in the industry premises
admeasuring 6.09 heclares with fly asn, by filling of ash in dry form and tompacting it with
rollers and covering with soil layers along with other conditions' s incarporated in that

permission;
law lylng area with fly ash in the slurry farm which

permission and therefare 8 Show Tause notice
olation being done by the

whereas industry started filling the
was found to be & violation of the conditions of
wars piven to the industry Jide letter dated 30-3-19 indicating the vi

Industry along with suitable warning:

Page Jofd
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Whereas despite the above show cause notice and subsoquent legally binding conditians
of comem. issued 10 the Industey from time to time, that the lilling ol low Iying area inside the
premises shall be under taken strictly in accordance with the consent / pormission gronted by
MPPCB, the Industry has willfully & knowingly failed to comply |

Whereas |t has been found in the recent inspaction dated 12/04/2020 by the tearn of
officers of the Bowrd, that the industry has canstructed bund wall above the general grourd
level and has been using the bund wall for the retention of the [ly ash slarry being pumped in
that area. It has also been observed that the industry has aot restricted the disposal to ly ash
slurry in an area of 6,09 hectares of the C1 compartment, but has started disposing itina larger
area, that 100 above the ground level. Thus n the garb of reclalming of low lying area with Ty
ash, Industry has started using the area as an ath bund/ dyke / pond for the dispasal of lly ash
slurey above the general ground level, which s sirictly in contravention of the permission and
consent conditions granted by the Board;

Whereas on 10-08-2020, due to the above violations doné by Industry and due 1o
indiscriminate and uncontrolled discharge of the ash slurry against the conditions ol the
germission of low lying aees filling and against the conditions of consent, the breakage of
ilegalty constructed bund wall took pace seguiting in overflow of the fly ash slurry which has
caused domage 10 the environment, agricuiture, property, and lives ol humans and cattie. A
iarge quantity of fly ash flown Is syspected to reach Govind Valiabh Pant reseryol thereby
affecting the water quality, tank capacity and the |fe of aguatic fiora and fauna s also at steke,

Therelore ooking into grave danger 1o the environmens, life and property that has been
raused by the industry, under the powers vested with the Bosrd under section 334 of the
Water {prevention & Control of Pollution) Act, 1974 , you are hereby directed 10 comply with

the following Immediately:

1. That the industey sholl toke up the repoir ond restarotion works immediately in @
technlcally sound manner, preventing any further flow of ash ond woter from the lew lying
area in question,

2. Thot the industry shall remove the fly ash spread, deposited & iying In the premises and
odioining areo, outside the low ying oreo, in agriculture fietds, vitoges and in and slong the
agtural woter bodies 5o that it does not reach Aihand reservolr and couses its siltation and

pollution ond dispose It Inan environmentally safe monner,

1. Depute on institute of national repute to ossess the guantum of environments! domages
coused due to the breakage and flow of fiy osh cutside the fow lying oreo ond industry
premises in the adjoining orea, agriculture fields, wiloges, and in ond clong the natural
woter bodies including Rihand reservelr,
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4. Deposit with MPPCB o sum of Rupees 10 Crore towseds Intorim environmental
compensation, pending the assessmen! of octual damoges.

S, Submit a time bound action pion for remediation and restaration of the villuge, fiekds,
rivers, natlahs, reservoir and other offected oreas,

6. Depute on Institute of naticnol repute to mssess the design and structural safety of the ash
dyke of the Industry situated neor village Nerrhowe, including its adequacy of englneering
and constructional quality, its sofe ash handiing and disposel capacity, olang wilh mecsures
if any to Impeove it to overt ony incident of its breoch, leokage, seepage. and Emergency
Proparedness Reguirements ond Environmental Manogement Plon to avert and handie such

ncidences In future.

In case of failure to comply with the above directions within 15 days, in exercisc of the pawers
canferred upon under section 334 of the Water (Prevention & Control of Pallution) Act, 1973, further

directions shall be issued 10 you which could be as follaws:

1. That the Industry, shol! be cosed down hence forthwith and shail not restert the

production till further orders,
2. Thot the concerned outhorities shall discoanect the woter supply, electricity supply and

other facilities ovailable to the industry with immediate effecr.

You are hereby given an opportunity to comply with the urgent remediation measures as
directod hereln above within 15 days from the date of issue of this notice and file genuine
submissions, f any, In case no compliance report or unsatistactory compliance is received within the
stipulated period, the proposed closice directions shall be confirmed without any further
communication to the Industry and action Interalla under section A1 of the Water |Provention &

Contral of Pollution) Act, 1974 shall be Initizted agalnst il the peesans
Industry.

Please be Informed that the Board keeps Its rights and authority resorved for Issulng any
other dlrectives as and when deemed necossary.

haying control over the

For & on Behalf of MP Poilution Conttol Board

1P
*\’\ AP
/&

{H3 Korl)
Member Socretary
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\Aﬂdt. No. 244 /7 MPPCB/MS/TS Singraull/ 2020 Bhopal, Doted: | 2.4\ Zalu
Copy to;

1. Principal Secretary, Environment Degartment, Government of MP for information. please
2. Collector Singruall for information & necessary action please,

1. Regional officer MP Pollution Cantrol Board, Singrauti for information & necessary setion
please. Kindly keap a close vigil on the situation and remedial actions being undertaken Dy the
industry and t@port the same with rocommaendations from time to time,

Momber Secratary

TRUE COPY
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ANNEXURE R-6

6 X 660 MW Semans Ullrs Mega Power Projoct
Sasan Power Limited G, ek e
CIN: U40102MHE008PLC 180357 povelsg it
Wiachya Pradesh, INDeA
WWW relancapower oo i
SPL/ 12020-21/ 23 Date: 28.05.2020

The Member Secretary

Madhya Pradesh Pollution Control Board (MPPCB)
Paryavaran Parisar,

Bhopal,

Madhya Pradesh

Subject: Progress Report with respect to compliance of the various directions,

permissions and notices issued by MPPCB's Head Office and Singrauli
Regional Office to Sasan Power regarding restoration work post break in
retention wall of the low lying ash utilization area inside plant premises
dated 10" April 2020

Ref: Letter no. 1366/RO/MPPCB/2020 dated 21/05/2020 issued by Regional
Office, MPPCB.
Respected Sir,

This has reference to the letter referred herein above and pursuant to the directions in the
said letter; we are hereby submitting the progress report to your good office with a copy to
Singrauli Regional office, as desired.

The brief upsata on the progress made on actions initated in compliance with the MPPCB's
directions in its letter no. D.No.23/MPPCB/MS/TS Singrauli/2020 dated 13" April 2020 and
letter no. 43MPPCBIMS/TS Singraulii2020 dated 28™ April 2020 is as under;

1.

2.

The repair work of the damaged retention wall of low-lying ash ulilization area is under
progress. All safety protections are being taken to safeguerd under-repair retention wall

Til date, we have aiready provided necessary refief and paid compensation of Rs. 201.98 Lakh
to the families of the decessed and affected villagers for damaged houses, crop and household
tems in accordance with the instructions of the District Administration, Apart from the zbove,
the sustenance allowance to the parents (six persons) of the deceased @ Rs. 47,700/ per
month has been started from April' 2020.

Further, the compensation towards the loss of cattle / pouliry farms and other items such as
pumps, genaratars, elc. is being eslimated by the Dislrict Acdministration, which is expected to
be arcund Rs. 80 Lakhs. Currently, support is also being provided to the villagers for cattle
fodder, however the final compensation for the same 1s under estimation, which is expectad 1o
be in the range of Rs. 25 Lakhs.

The restoration of ash spread area IS under progress at multiple locations and recoverad ash is
being transparted and filled in an environment-friendly manner at site *A" around ash pond, for
which the parmission has besn grantad by MPPCE. The entire work is expectaed to gat
completed by June, 2020 before the start of monsoon

After awarding the Work Order, SPL Is following up with National Environmental Engineering
Research Institute (NEERI) for their expeditious site visit to assess the environmental impact.

Rugstorod Cffce: Sasan Powur Limitod, M Block, 17 Floor, Dhinsbhal Ambani Knowiedgao City, Mavi Mumibad 400 710 INDIA
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6 X 8560 MW Sasan Ulrra Mega Power Frajocr

Sasan Power Limited R ek T

Post Office: Tiyara
CIN: US0102MH2008PLC 1 90857 i e

Madivga Pradesh, IND 1A
www . rsllaniepower.to.in

8. Continuous foliow up is being done with |IT — BHU to visit the site and kick stan their ash dyke

stability study.

7. We would further like to assure that all the activities will be completed as per the timelines

submitted in our latter no. SPL/2020-21/19 dated 08.06.2020.

8. As conveyed earlier in our lstter no. SPL/2020-21/03 dated 21" April 2020, Sasan Power,
which supplias the cheapest thermal power in the country (Levellized tariff over 25-year PPA
Rs. 1.186 / kWh) at the highest reliability levels in the country (~88% PLF in FY'20), is indeed
faced with a grave liquidity condition, which has been further aggravated by the sharp
reduction in collections from Discoms in the wake of COVID-18 situation. Sasan Power s
facing a real threat in sustaining its operations of power plant and captive coal mine. Sir, given
that we have already paid compensation of more than Rs. 2.0 Crore as highlighted in para 2
above, given severe iquidity challenges and financial stress being faced by Sasan, we have
deposited Rs. 2.0 Crore towards interim environmental compensation to the account of
MPPCE Account No. 6310001200000043 (Member Secretary MPPCE Environment Protection
Fund) of Punjab National Bank vide UTR no. SBINR52020052600141772 dated 26.05.2020.
Final environmental compensation may please be addressad on submission of the final report

by NEERI

We express our deep sense of gratitude for your kind support and guidance for sustaining
Sasan UMPP's operations that make lransformaticnal impact on the economy of the State of

Madhya Pradesh, while contributing to the nation-building.

Thanking you
Yours faithfully,
For Sasan Power Limited

/ /\oc\a
Singh
(Cm acutve Officer)

CC: 1. Principal Secretary, Environment Departiment, GoMP, Bhopal
2. Chairman, MP Pollution Control Board, Bhopal
3. Director (Environment), MP Pollution Control Board, Bhopal
4. Regional Officar, MP Pollution Control Board, Singrauli
5. Collector Singrauli, District Singrauli

Regisieree Cffice: Sasan Power Limited, H Block, 1% Floor, Dhirubhal Ambani Knowsedge Clty, Navi Mursbal 400 710 INDIA
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ANNEXURE R-7

Item Nos. 03 Court No. 1

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

(By Video Conferencing)
Original Application No. 164/2018
(Earlier O.A.No.276/2013)

(With report dated 28.02.2020)

Ashwani Kumar Dubey Applicant(s)
Versus

Union of India & Ors. Respondent(s)

Date of hearing: 14.07.2020

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON
HON’BLE MR. JUSTICE S. P. WANGDI, JUDICIAL MEMBER
HON’BLE DR. SATYAWAN SINGH GARBYAL, EXPERT MEMBER
HON’BLE DR. NAGIN NANDA, EXPERT MEMBER

Applicant(s): Mr. Pankaj Sharma, Advocate

Respondent(s): Mr. K.M Nataraj, ASG with Mr. Sailesh Madiyal, Advocate
for R-10
Mr. Sanjay Jain, ASG with Mr. Nikhil Kandpal, Advocate
for R-19

Mr. Rajat Jariwal, Advocate for R-17
Mr. Raj Kumar, Advocate for CPCB
Mr. Daleep Dhyani, Advocate for UPPCB

ORDER

1. The order is being passed in continuation of order dated
05.11.2019. The issue for consideration is remedial action against
pollution and violation of environmental norms by Thermal Power
Stations operating in Singrauli and Sonebhadra Districts of Madhya
Pradesh and Uttar Pradesh respectively, resulting inter-alia in air
pollution, water contamination and large scale of damage to public

health. The areas figure in the list of polluted industrial clusters based

TRUE COPY



on comprehensive environment pollution index, prepared by the CPCB as

per available data of pollution

2. After considering the report of the joint Committee, constituted by
the Tribunal, to the effect that damage to environment was being caused
by the thermal power stations in Singrauli and Sonebhadra in M.P/U.P
and that water bodies, including the Rihand Reservoir (main source of
supply of drinking water in the area) were adversely affected, the
Tribunal directed remedial action and also constituted an oversight
committee (OC) headed by Justice, Rajesh Kumar, former Judge of the

Allahabad High Court.

3. The Committee gave its reports about the status of compliance
upon which the Tribunal passed further orders. The reports considered
by this Tribunal include reports dated 14.12.2018 (Ist report), 28.06.2019
(IInd report), 21.08.2019 & 23.08.2019 (III*d report) and 29.10.2019 (IVth
Report). The IVth report pointed out damage to the Rihand Reservoir on
account of breach of fly ash dykes of Essar Power and NTPC on
07.08.2019 and 06.10.2019 respectively. Slurry travelled upto the
reservoir giving rise to emergent situation. The concerned plants were

required to take suitable remedial measures by the Committee.

4. In the earlier orders, the Tribunal directed consideration of
recommendations of the Committee and appropriate further action,
adopting appropriate safeguards. The Tribunal also directed the CPCB to
have an action plan prepared by the power plants for de-silting of the
reservoir and improvement of the dykes. The issue of recovery of
compensation was deferred to the extent that there was stay by the

Hon’ble Supreme Court. The term of Committee headed by Justice
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Rajesh Kumar was initially for six months but was extended till
31.12.2019. The NTPC and Essar power were directed to initiate steps for

restoration of their respective ash dykes by 31.12.2019.

S. In pursuance of the above, we have considered the matter further

in the light of following:-

I) Report of Justice Rajesh Kumar dated 20.12.2019

II) Report of the CPCB dated 28.02.2020

III)  Objections to the report by the Vindhyachal Super Thermal Power
Station, R-10

IV) Comments to the observations of the OC report dated 20.12.2019

by the UPVUN.

6. Report dated 20.12.2019 by the OC is based on the minutes of
meeting held on 17.12.2019 which record the status report furnished by
the concerned power plants. With regard to the NTPC, the Committee
observed that on account of the breach of its ash dyke, the fly ash
travelled up to the reservoir for which interim compensation of Rs. 10
Crore was liable to be deposited. NTPC was also required to take
remedial measures. UPUVN was also found to be liable as follows:

“ On the spot inspection, the Committee found that a large
portion of Ash Dyke had been breached with the result huge
quantity of fly ash had spread all over the land. It has travelled
up to the Rihand reservoir. Prima facie, the interim
environmental compensation demanded by the MPPCB at Rs.
10.00 Crore cannot be said to be excessive. The said amount
ought to be deposited. We are of the view that the furnishing of
bank guarantee of Rs. 1.00 Crore is not sufficient. MPPCB may
issue the notice asking the Plant to deposit the entire Rs. 10.00
Crore. Bank guarantee cannot be said to be deposit, it can only
be treated as the security.

The committee is of the view that to strengthen the ash dyke
the plant should consider to develop RCC wall around the fly
ash dyke. The structure should be of RCC having a layer of PVC,
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tiles to ensure the stability of the dyke. At present the dyke is
being made out of the fly ash putting boulder pitching
outside wall and brick lining inside the dyke. The storage
of fly ash is very important aspect in the context of
Environment. Improper storage of fly ash results in air
pollution and water pollution affecting the Environment
_ In the last meeting we have asked the thermal power
plants to explore the possibility of developing the fly ash
mount as has been developed by NTPC Dadri. Neither any
interest has been shown in this regard nor any step has
been taken to develop the fly ash mount. In the face of
status stated above, we direct NTPC-Vindhyachal to be very
sincere and implement the directions given by the
committee and by the Hon'ble NGT in a shorter time.

Committee directs the MPPCB to assess the
Environment Compensation finally within one month.
Plant is also directed to give the status report time to
time, preferably within 15 days each time.

UPVUN, Anpara:

On the information being received from the various
sector that there is a continuous flow of the water carrying
fly ash from two sides towards Rihand Reservoir since last
more than one year. On 15.12.2019 night at about 6:30 PM
committee visited the spot and found that the information
given is true. There is continuous flow of water coming
from plant along with the fly ash filling in Rihand
Reservoir. On a query being made that why this is
happening, Shri Pradhul Gupta, Senior Engineer states
that this flow is not continuous, it is mainly during the
rainy season and this happened because of fulfilment of
the ash dyke therefore the water is overflowing. It also
carries catchment water. It is stated that they are raising
the height of the dyke which may likely to take one year at
least. He further submitted that they are also developing
another compartment which may likely to take six months
and they are also making effort to divert the nala which
carries natural water to reduce the quantity of water.

We do not find explanation satisfactory. The fact is
that the water carrying fly ash are continuously flowing
towards the Rihand Reservoir, the volume of the flowing
water is very high and it carries fly ash, it is continuous
since last more than one year. Discharge of fly ash to the
Rihand Reservoir pollutes the water of reservoir which is
the only source of water of the area. We find that the
information about the flow of huge water along with fly
ash had not been conveyed to SPCB authorities and they have
deliberately concealed the facts. It is mentioned here that these
two areas are in a very interior and we have to reach these
places after travelling about 18 KM kaccha road through forest.
Act of pollution amounts to violation of various laws and polluter
is liable to be punished. The committee is of the view that since
the flow of water along with fly ash is continuous, and there is
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no possibility for its immediate stoppage. The only way to stop
the flow is to close operation of the unit and their unit is liable to
be closed until they make arrangements and ensure that no
water with ashes may go to the Rihand Reservoir. The committee
is also of the view that they are liable for the environment

compensation as well as cost of desilting of the ashes from the

reservoir on the principle of polluter pay. The UPPCB is directed

to assess environmental

compensation and take all stringent

actions under the provision provided in the various Acts.”

7.

Report of the CPCB is on the issue of de-silting and restoration of

Rihand Reservoir. It refers to pre-existing guidelines of CPCB on ash

disposal in mounds and backfilling of ash in abandoned mines. With

regard to the cost apportionment for de-silting/restoration of Rihand

Reservoir, The CPCB has concluded as follows:

“In absence of verified records in these respects, an assessment of
contribution of each plant by this approach is difficult. Therefore, the
contribution of each power plant might also be revealed by
the proposed study to assess sediment volume at various
places in the reservoir.

To begin with, the total ash slurry volume generated by each plant
on the periphery of Rihand reservoir can be considered as the basis
of sharing of the cost of the study to assess sediment volume at
various places in the reservoir. For this purpose, the information on
annual power generation and coal consumption, average ash
content, and annual ash generation as well as annual ash slurry
generation based on ash to water ration power plants and collated
(Annexure-Ill). Total ash quantity and ash slurry volume
generated over the years by individual thermal power plants
located on the periphery of Rihand reservoir on the basis of
information collected is presented below:

Table 1
Thermal Capacity | Total ash | Total ash | Relative Relative | Share | Share
Power Plant | (MW) disposed in | slurry share in | share in | in in
Ash Pond till | disposed in | total Ash | total total total
31.03.2019 Ash Pond till | of plants | Ash Ash of | Ash
(MMT) 31.03.2019 (multiple Slurry | plants | Slurry
(MMT) of least) of (% of | of
plants total) | plants
(multiple (% of
of least) total)
Anpara TPS | 2630 81.313 569.225 31.7 66.3 22.9% | 19.6%
UPRVUNL
Lanco 1200 10.870 46.395 4.2 5.4 3.0% 1.6%
Anpara
Renusagar, | 820 2.564 8.584 1 1 0.7% 0.3%
Hindalco
Singrauli 2000 89.295 803.654 34.8 93.6 25.1% | 27.6%
NTPC
Vindhyachal | 4760 104.937 953.855 40.9 111.1 29.6% | 32.8%
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NTPC

Rihand 3000 66.136 529.008 25.8 61.6 18.6% | 18.2%
NTPC

Total /| 12610 355.115 2910.801 138.4 339 100% | 100%
combined

It is submitted that U.P. Irrigation Department may be directed to

coordinate the study to assess sediment volume at various places in

the reservoir.

It is further submitted that Anpara TPS and Lanco-Anpara power

plants may be directed to stop ash pond overflow discharge into

Rihand reservoir.”
8. According to the Vidhyachal Super Thermal Power Station, R-10,
the observation of the oversight Committee are completely erroneous and
unsubstantiated. Breach was plugged within 30 hours. PFL wall was
repaired and it is also incorrect that fly ash transfer to the Reservoir and
that the raising of the height was without expert opinion. It is further
submitted that compensation of Rs. 10 Crores was not justified. Cash
payment of Rs. 1 Crore has been made towards interim compensation.
With regard to developing fly ash mound, it is stated that it is not
necessary. Comments of the UPVUN are that necessary action has been
taken which may be verified. There is zero discharge from the ash dyke.

Reference has also been made to the inspection report by the joint

Committee of the CPCB and the State PCB recommending as follows:

“Recommendations

1. M/s NTPC Shaktinagar to repair the AWRS desloged pipeline
within 07 days & to stop discharge of decant water of S1 & S2
dyke immediately by pumping in M/s NTPC Vindhnagar AWRS
03 system immediately.

2. M/s NTPC Vidhnagar shall collect back the spread over ash
from 53 Ha area with minimal fugitive emission & dispose
it in operating dyke. Unit shall submit the time bound
action plan in this regard.

3. M/s NTPC Vindnagar to stop the probable mixing of slurry
in Rihand reservoir & Surya drain near decanting pond
with no further delay.
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4. M/s NTPC Vindhnagar may be asked to deposit 01 Crore to
CPCB or MPPCB towards an interim environmental compensation
w.r.t Aryavart Foundation v. M/s Vapi Green Enviro Ltd & Ors.
Hon’ble NGT O.A 95/2018 order dated 11.1.2019”

9. We have duly considered the stand of the NTPC- Vidhyachal Super
Thermal Power Station as well as the UPUVN. Mere self-serving denial in
the face of report based on site visit by a Committee appointed by this
Court headed by a former judge of the High Court has no legs to stand.
Responsible organisations should refrain from adopting such attitude.
We uphold the report of the OC. We also note that the Tribunal has been
considering the issue of compliance of Notification dated 31.12.2018
issued by the MoEF&CC requiring 100% utilization of fly ash vide order
dated 12.02.2020 in Original Application No.117/2014, Shantanu Sharma
v. Union of India & Ors. In the said order, following directions were

issued:-

“32. Thus, our directions are as follows:-

a. The TPPs may take prompt steps for scientific disposal
of fly ash in accordance with the statutory notification
issued by the MoEF&CC under the provisions of EP Act
requiring 100% utilization and disposal of fly ash.

b. For the non-compliant TPPs, environmental compensation
needs to be determined w.e.f. the cut-off date of 31.12.2017
as stipulated in the Notification dated 27.01.2016.

c. CPCB may accordingly compute and levy Environmental
Compensation in accordance with the formula referred
to above w.r.t. individual TPPs in accordance with law
and submit compliance report to this Tribunal before
the next date.

d. CPCB Guidelines of May 2019 for Utilization/Disposal of
Fly ash for Reclamation of Low Lying Areas and in
Stowing/Back filling of Abandoned Mines/Quarries may
be complied.

e. Task Force of Ministry of Power and Ministry of Coal may
recommend list of abandoned mines/quarries for mine back
filling purposes to the CPCB. CPCB may notify the same
accordingly for use by the TPPs as per applicable guidelines
and permission from State PCBs/PCCs.
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10.

f- A Committee comprising of CPCB and IIT Roorkee may

assess the environmental damage with regard to the
breach sites at Vidhyanchal TPP an Essar TPP in
Singrauli area and submit its recommendation within
three months. CPCB shall be at liberty to engage any
other technical expert for this purpose.

. The Committee comprising of Collector, CPCB and Member

Secretary of MP State Pollution Control Board may assess the
damage with regard to the breach sites at Vidhyanchal TPP
and Essar TPP in Singrauli area to the crop and agricultural
productivity and ensure effective restoration/remediation of
affective sites within three months.

. CPCB may ensure implementation of action plans approved by

it in accordance with timeline as provided in the statute.

A joint Committee comprising of MoEF&CC, CPCB, IIT Roorkee
and any other member considered necessary may submit
quarterly progress report on recommendations of Expert
Committee of Niti Aayog for enhanced utilization of fly ash in
various sectors: mines, roads, cement, industries and bricks
etc., along with its implementation status.

The present order is subject to proceedings pending before the
Hon’ble Supreme Court and where stay is operative, this order
will not operate till stay continues and thereafter abide by
orders of Hon’ble Supreme Court.

Copy of this order may be conveyed to MoEF&CC, Ministry of

Power, Ministry of Coal, CPCB, IIT Roorkee and MP State Pollution
Control Board. CPCB may put the order on its website and
communicate the same to all concerned TPPs.”

In view of the above, we direct:

i

ii.

Fly ash disposal may be undertaken as per the directions in
the order of this Tribunal dated 12.02.2020 referred to

above.

Fly ash disposal in mounds and backfilling of ash in
abandoned mines may be undertaken as per the CPCB
guidelines If necessary, Indian Bureau of Mines, Dhanbad
may also be consulted so that latest technology is utilized

and all necessary safeguards are adopted.
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11.

iii.

iv.

vi.

vii.

Report of the CPCB regarding Cost apportionment for de-
silting/restoration of Rihand Reservoir is accepted and
further steps, including further study be undertaken as
recommended by the CPCB. The U.P Irrigation Department

may coordinate such study.

Anpara TPS and Lanco-Anpara power plants may stop ash
pond overflow discharge into Rihand Reservoir to the extent

the work remains unexecuted.

The NTPC, Vidhyachal may deposit amount of Rs. 10 Crores
as recommended by the Oversight Committee with the State
PCB towards interim compensation, deducting the mount
already deposited. The plant may also develop RCC wall

around the plant in the matter recommended.

The liability for environmental compensation in respect of
UPVUN, Anpara and NTPC Vidhyachal may be assessed by
joint Committee of CPCB and the State PCB within two
months. The nodal agency will be the State PCB for

coordination and compliance.

The transportation measures may be adopted as per
suggestions of the Committee and directions of the Hon’ble

Supreme Court.

Since the term of the Committee has expired, further oversight

work may be undertaken by a joint Committee of the CPCB with

respective State PCB and the District Magistrates. The State PCBs will be

the nodal agency for the respective States.
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12.  The newly constituted OC may furnish its reports quarterly by e-
mail at judicial-ngt@gov.in preferably in the form of searchable PDF/
OCR Support PDF and not in the form of Image PDF. First such report
may be furnished giving status as on 31.10.2020 by 15.11.2020 with
copies to concerned stake holders for their response if any by
30.11.2020.

A copy of this order be sent to the State PCBs, CPCB, concerned
District Magistrates, Indian Bureau of Mines, Dhanbad by email for

compliance.

List for further consideration on 02.12.2020.

Adarsh Kumar Goel, CP
S. P. Wangdi, JM
Dr. Satyawan Singh Garbyal, EM

Dr. Nagin Nanda, EM
July 14, 2020
Original Application No. 164/2018
(Earlier O.A.No.276/2013)
AK
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ANNEXURE R-8

N

MADHYA PRADESH POLLUTION CONTROL BOARD
% Parvawaran Parisar, £-3, Arera Colony, BHOPAL - 462 016
B J07e5) 246eezn, 2466198 Fax [OYS5} 2463747 wawit it mppch@rerdt il ion
b. Ne. [\{AY 7 mercerce xv/ 2020 Bhopal, Dated: I\ 7725 -
To,
1.  Anll Ambani 2. Satish Seth
Chalrman, Religrce Power Ltd. Director, Rellance Power Ltd.
[Holding compary of M/s [Molding company of M/s Sasan Power Ltd)
Sasan Power Ltd] Reliance Centre, Ground Floor
Aelance Centre, Ground Floor 19, Walchand Hirachand Marg,
19, Walchand Hirachard Marg, Sallard Estate, Mumbal 400001
Ballard Estate, Mumbad 200001
J AXSingh 4 Sachin Mohapatra (Occupler],
Chief Executive Officer Senior Vice President & Station Director,
M/s Sasan Power Ltd, M/s Sasan Power Ltd.,
Post- Tiyars Post Tiyara
Distt: Singraall [MP) - 186886 Distt: Singraull (MF)- 426885

Subject! Compliance of Directions u/s 33 of the Water Act, 1974 and order passed by Hon'ble NGT
in OA 162 /2018 Ashwanal Kumar Dubay vs. Union of India and ors. oa 14-07-2020

Reference: 1, This Office letter no 23/ MPPCE/TS Singrauli/2020, Bhopal dated 13-04-2020
2. Environmental Compensation of Rs 2.0 Cr deposited by the industry on 26-05-2020

1A, With reference Lo the abave subject, vide ocder dated 13-04-2020 the industry was directed to
Coposit 3 sum of R 10 Cr. towards interim enviranmental compensation pending the actual assessment
of the envircomental damages caused doe 10 the breach on 10.04.2020 of Illegal ash dyke created by
industry causing damage 10 the emvironment and taking hves of & delzens, cattle, agriculivee and
property. However the industry has deposited a sum of Rs 2.0 Cr. only on 26-05-2020.

Hon, NGT vide its order dated 14-07- 2020 passed in OA 1564/2018, has directed that :

“Para 10 (V}: The NTPC, Vifn)dhyochal may deposit amount of Rs. 10 Crores as
recommended by the Oversight Committee with the State PCS toward's interim compensation,
deducting the (o)mount clready deposited. The plant moy also develop RCC well eround the
plant in the motter recommended.

Although in the szid order, mame of M/s NTPC Vindhyachal has appeared, but the case of ash dyke
breach of your industry M/s Sasan Pawer Ltd & similar to that of NTPC Vindhwachal, whose ash dyks
also broke on 06-10-2019. MPPCB has asked for the interim compensation amaunt of Rs.10 Cr from M/s
Sasen Power (td against which the industry has deposited only Rs 2 Cr, on 26-05-2020. Thus  the
principles as apphed in the above order by Hor'bie NGT, also apply to M/fs Sasan Power Ltd, Therefore
In the simiar facts & circumstances of ash dyke breach and deposition of interm emvironmertsl
compensation, M/s Sasan Power Ltd Is atso liable to deposit the balance amount of Rs. 8.0 Cr {fs &g
Crovres) to MPPCE.

ey |rll'|
L _._.i#.—.'.r ,'
wd
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n light of the above judgment you are, hereby, directed again to deposit the balance amount of Rs.
8.0°Cr. in tha designated account of the MPPCB within 15 days from the'issue of this letter. Industry.
shall also submit a time bound programme for (he_»deveIOpmeht of RCC wall around the plant within 1
month’s time, as ordered by MPPCB, '

1B. Hon'ble NGT has also directedin Para 10 that:. ‘ )
“Parg.10 (i) Fly dsh tlﬁ_fbasdf.m‘a‘y beundertaken as per the directions'in'the order of this
Tribunal dated 12.02.2020 referred to above,
{ii}. Fly-ash disposal in mounds and backfilling of ash in abandoned mines may be undertaken
as per the CPCB guidelines. If necessary, Indian Bureau: of Mines, Dhanbad may also be
consulted so that latest technology is utilized and alf necessary safeguards are adopted.”

i light:of thie.above directions also you are, therefore, directed to comply with the directions foF the
disposal of fly ash-as well and submit itsaction plan within 15 days to this office, to énsure compliance
of the orders.of Hon'ble NGT.

2. Inreference-to the-industry’s letter dated SPL/2020-21/16 dated 25-04-2020 peftaining to fly ash
filling in low lying.areas in slurry form, an opinion was $ought from Central Pollution Control Board. The
opinion received from CPCB.vide its letter dated B-33014/07/2017-18/IPC-1)/1200 dated 16-06-202¢ is
attached herewith as-Enclosure 2, which is self explanatory. The ind ustry shall have to-abide by the CPCB
letter and guidelines while undertaking filling of fly-ash in low:lying areas. The filling of fly ash in past in

ciden

3. Inreference to industry letter no SPL/2020-21/31 dated 8-7-202C; please be informed that'so far ne
affidavit as required vide condition no 9:of this office letter dated 08-05-2020 has been submitted.to
‘this-office, Similary theindustry. has alsofailedto provide any progress:report on the fly ash filling in low
_ lyingareas near the ash dykeas granted vide letter dated 28:04-2020. Regarding extension of time for
completion of tasks directed for completion vide order dated 13-04-2020 and 30-05-2020 it is not
permissible in.the wake of the ongoing monsoon. Any delay will amounit to'washing off the deposited fly
ash on agriculture fields / banks of nalla etc.and industry will be liable to pay environmental damages
compensationfor the delay, so-please be informed.

1. Please report compliance on the issues as'mentioned at points 1A, 1B &3,

En:1. NGT Order Dated 14-07-2020 For & on Behglf of MPPCB
2. CPCBletter dated 16-06-2020 4

V. JMV{

Bhopal, ‘Dated]

~Endt. No. 7 MPPCB/CE 1V/ 2020
Copy To:
1. Regional Officer MP Pollution Contrel Board, Singrauli-for information and necessary action; The
industry should be pursued to deposit a balance sum of Rs. 8.0 Cr of interim environmenta!
compensation in the designated account of MPPCB at the earliest,

Member Secretary

TRUE COPY

Aber Secretary.

91




92
ANNEXURE R-9

ITEM NO.14 Court 3 (video Conferencing) SECTION XVII

SUPREME COURT OF INDTIA
RECORD OF PROCEEDINGS

Civil Appeal No(s). 3087/2020

VINDHYACHAL SUPER THERMAL POWER STATION Appellant(s)
VERSUS

ASHWANI KUMAR DUBEY & ORS. Respondent(s)

(IA No0.87393/2020-EXEMPTION FROM FILING C/C OF THE IMPUGNED

JUDGMENT and IA No0.87392/2020-STAY APPLICATION and IA

No.87397/2020-EXEMPTION FROM FILING O.T. and IA No.87395/2020-

PERMISSION TO FILE LENGTHY LIST OF DATES)

Date : 14-09-2020 This appeal was called on for hearing today.

CORAM :
HON'BLE MR. JUSTICE ROHINTON FALI NARIMAN
HON'BLE MR. JUSTICE NAVIN SINHA
HON'BLE MS. JUSTICE INDIRA BANERJEE

For Appellant(s) Mr. Tushar Mehta, S.G.

Mr. Shailesh Madiyal, AoR
Mr. Sudhanshu Prakash, Adv.
Mr. Shailesh Madiyal, AOR
For Respondent(s)
UPON hearing the counsel the Court made the following
ORDER
Issue notice.
Having heard Shri Tushar Mehta, 1learned
Solicitor General appearing for the appellant, we
are of the view that the demand for a sum of

Rs.9,00,00,000/-(Rupees Nine Crores) dated

06.08.2020 should be stayed for the present.

Sianaleial verifed However, insofar as construction of the dyke is

concerned, we are not inclined to grant any stay.

(CHARANJEET KAUR) (R.S. NARAYANAN)
ASTT. REGISTRAR-cum-PS COURT MASTER (NSH)

1 H i
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Sasan Power Limited
(48 UL 2CMCGRLC TR T

ANNEXURE R-10

Grwee MW Mbard
Faez OMyer Thar
Sogewd) - 40 ey
Madew Aradmch iy

e e ]
No.: SPL 22020-21/26 09" September, 2020

ﬂnww

Madhya Pradesh Pollution Contrel Board (MPPCEB)
Paryavaran Parisar, Seclor £-5, Arers Cotany
Bhopal-462016

Madhya Pradesh

Ref: Lcwﬁunmoﬂuofmqoodulm no. 1484MPPCBICE IV/2020, dated
24.08.2020, mcaivad by poat an 04.08.2020,

Respeatad Sir,

We are i receipt of your letter no. 1464MPCBICEM‘2020M24082020.MU|
% receved by us through post on 04.09.2020 A5 you are kindly aware, Sasan Power
LM[@L)mmmummmmmMmum
Wmmmdnﬂmsdlmdwms.mmrnbm The
quauowwmememmmmlmmwddwg
Our meeting on 07.09.2020 and 0809 2020 SPL's point-wise response / reapectiul

' mwmmmmumm:

A. The Hon'ble NGT mmmmunrmmmoummm
dwmmmmwmnmwctmmm
meonbrhhudnofmr-hm.mmmcheaod
Sasan Power Limited is mummumwmum.m
company Is directed fo deposit the balance interim  Environmental
cwn_am.ummmngmzcmmmu

SPL’s submission;
1 Wawwldllmbmp.cwummmmdnwc.www. thetn
haabunlbmmdukm. Hm.nmd&unl’mrlm&d
(@L).h&mmhhmhmmmamomm

located within the glant premises. It is submitied that the ash dyke of SPL is
mlyMWhummmmwmlﬂ-BHUMum

"l
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which is already submitted to MPPCS vide SPLs letter dated 20.08.2020. In
vwdusmnismmmwmmnaeﬂuﬁmnm
comparable.
A Fm.spammuerm.nmwcmmmdw
bhmwwmc.wmpmmuwmmmommm
orm.wammmw.hmdsn.nomm
mt:mww.nymmeeormmUhgallM. Hence, It s
hmwmwwmmmmmnmmﬂmwu
appropriate to generslize the same. _
.MdnmmeMlMymwmmew
ammmmhmtﬂm”."ﬂw”mubm.m
letier dated 21.Mmo.foruueumdenwmmnudunmamd
by the incident that happened in Sesan UMPP The study report shail comgrise
d‘mmmlm-mmnmmuunmm
wrcamatumnmmemm&mmmue
mwmmmmwsptuammmm-mw
lkmhmspermancommnmono!nuidunympou
. Further, in our letier dated 21 04.2020. SPt had highlighted liquidity challienges
mmmhwm@.wmwnmmm
financial stress. SPLhudmdyp-idaniwmrommw compensation of
Ra. 2 Crore to the MPPCA, '
.hm&nbmuﬂo‘m.zcroreuanlnhnm«mm
mmﬁon.mmm&mmum Rs. 16 Crore towards
mwmmm.umnuhuwwm
mmmummmhudmmmnuu
hirthmodeWon&mm
a SPLhauldmuMdm.&ﬂQmmmwumm
loes of life, crop, cattie, Wvelhood, households, road construction and
modm[awulnpormdlmcﬂvesmmbymmmm
T}nduahofmomwmnldmandouduan-t
b m-mdm.o.umwmwmmmmmd
Mnmaumbem.ddopmoh'nw~nmm
perpeuon.mbtaumomolm.ﬂ.m-pummbamtoh
mmaummmmwmuwemmmmm

Page 2 of 9
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C. IMamumbmnMuumddﬁm
MMM;MMWM.S&MWI!
deoppmbnmRn.iocwmummmd
eabmmh.ammmwmuauummm
mmanynvcmmmnmmm
partion of restoration wark:

i AmxliLacTondasnfmnn&huMme

cmwdmmm.dqmmonuﬁdudhmna
(approx. ozuo‘rommutvqhvuybwpwnoh&udy
under progress. .

! Ms.mi.sucnn(appm 84%) ash from agricuftural or

mwmmmmm.umdnmm-ha
mo.iucToniunbwolhmMichmpm
mdmmmwmmmmmw
hnweonmun.m-nmmmgmmmmm
mmuwmmmaa-nbmbm
usbclmmmupeﬂouy.Wcmwyhmb
mention that farmers have already grown paddy In their
wmmm.mammpmumm
good.

Wl mmwmme.ouctonarmmm

m-amuwmm.mmammm
mmwmanwmwum-amm
muudwmmmmpwhmummh
MPPCB approval dated 28 04.2020.

: Rumulmonrmofwm 5-6% would be compieted

ww.m.mwwmwum
Rs. 1 Crore.

8. mehmhemdmmmwckamhm

7

Previous para are attached in Annexure - 2
Wummnmm-msunmummmsmmmmmm
wmumm-)wmwwwm.mm
mwmauumummmmmsmw
umumvabomudbmmhrnmwm
mmmumnwwhmaum

Page3of9
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8. llitWMlMMNEm.WMaMWMMMMBu
W(MWMMmm.MmmM
nponbyNEERl.mmnmy.uboaddwbySPLh
the nght eamesinsas, ,

a mmmamm-mlm-m. we, most humbly,
Wmmmmnmzmmpm«mm
MMWmemﬂmmmmmb
submitted.

a.mmmmmmummmmmmdaecuumm
plant boundary -

»mmmdmmbuMnanocdehm
bymfbmtoNTPc.VhdhmelyuUhammyphmmtbc
generakzed

2 nuumwwmummmdnocmumm
wmmsmemnmwplmmmmummummn
wmmmmmmmﬂummmwwmmb
area. )

3 Henca.8anMPanolqdmbmeMcmbrmyuhuﬂl&albnhlny
mmmmunmddumncrmNMWohlhem

4 w.mumaomrmmtammammnmm
beamadNﬂmecwmmwhmMummd.

5, mwdm.mmmmumamummudwnocm
cmauwonwanymwamwmmmcsmm

C.?MMM“W““M’WWTW&&OM“M

$PL's sybmission:

1. Itis submitted that most of the coal mines of M/s. NCL which are in vicinity of Sasan
m-mmmmammnomemommuém.wm.a
mmhmkmmmwlymm mgGutlmirmthcL
“hich is the only abandaned mine in the vicinty, has aeady been allocated to
NTPC for ash filling,

Page 4 of 9
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2 Hm.lnordwloh.wlom-ummmmhumm 100% ash from
s.-muw.sunmummyommwuhbmm
umammwwmwmmm.w-u
distance of approx. am.wmhmmmnmmmmw
mmm”wuﬂwdmm.mwhnnmm
mmmmer&ccmmmzv'wm.mmu
ummmummnwmmmmmw
cbtaining dise appravals.

3 spLhnunmiunmmmnmmwmtomsmamm
bw;ccmze.oamomumnmwwma“m-a

which resulted in fatal

D, Hlndﬁysuhpmhdmfum:ﬂuhmclcsmmmuy
accidont.

smn»mmmmwmmauwmmmn
pmplmmheshmmmmmuwm
mmmwumwmmmwuozma

Inwsmmwhmnhhwmmmm

mmhwmumwmwzzm.mabmm

oﬂeohmbyowuhmmmwno&zolo.

e.nmrwmmhmmhdmhmdByyou

mmumm»ummmdmmmm
mmdlS%matmomdmmwmammthd
Mwbumm.ﬂmmmmwmhm
wmmmumwmmmm
husomuamwmmm1ummwm¢.mm
Mhmoﬂmvhemudumairpmwmeqmw
mmmrtomltblmimmofdoﬁ(uﬁchhmt
compactable), we infroduced a scientific method of dumging high
memmmmwm
umm.mmmmwu..mm-
abw«mmmmmnmmmwmu
permission.
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b. mohmmmnymunnmmmmgmmu
mmnnlwmmwmmnmuh
disposal system of the power plant.

. Thsahwunallodhulmyfonnbuhmmondmm
d?&mmammMm.Muudombumwm
miw’mddwtduhgtwnpuhlmbymd. Indeed, no fugiive
mmmmmmmm-nnwmmw
bouddwwmmdm.msmemodmh-dbhm
effective in preventing dust emission.

d mummmmammmm
lwmmmma.swmmmswumm
umbmwwulmmwuuthme
mmmmmcmfuﬂnrvzms-zom
FY 2020-21, m.snmmaummmmmomu
mmmMambmmmmOmmmuno\e
menvmmmmbnnmwmmu
quantum of ash utization by this method from tirme to time.

2. mm.hwwmn.umoluhhﬂcsDMms

mmwmummmummum
to tarm i a5 'lllegal’,
.WoMMuthib&mthmmmmm
mmnwmmm,mmmm.tmmm
committen formed by Horm'ble NGT comprising the representatives from
MPPGB.CPCB.MF&OC“MMMMTmmd
mgumuemmmwmunmammm-m
mmahmmmummmmuma
HSCD.
.nnmm«mwmnnmwmammum
namdeunlwaMhthmm&wm
onw)mm.Hm.hmwutohhammmmmhm
mmhcamdedawwmmir(Mdm)m
ulmahrhawmmm.pmmmm.mbmmm
uﬁliznonmbywnmmmummmdmmmmmAM
thowmoﬁmo!hmm.metemwalmmmum
mmcammmmmawmmnhnmmm
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muammmammmuunfwmmmmcs
mp-mmmﬂ-mmummamawumhm.
2019 Tmumwmmmwmnudmuhh
Mmmhmmﬂdmofuwmmmm
mmmuammmuhmmmmmmmn
waak at the botlom.
.mmmymmmmmwummmenwm
ummdmmumdmmmawmmm-im
MwmmuummhmmmmwmeI
mmwmamuummmmmmu
muemmmmamumw
.lanmhmdedmwdmm
u-mmmmblnmu.uwmmmmmnauu«a
1rezozodmrm¢mhnon1ae.znzo.umocmmmuuuu
as under:
mmammmm»mum
mmmmawdummmaoum
hydrostalic pressuro on the upsteam of the embankment. Through this
damaged povtion, mmwmmbmmydm
mmwmdmmmmmwmm
mammmmmmmm;m'
.lnmewnpou.wbminacbthmmmwbyhm
Cowwmmmuulmummmmm
mwmdMMMerhmdw
mmmmmmmmwwamw
created by SPL.

. It I8 pertinent to mertion that CPCB, vide e-mall dated 21.08.2020,
Wmmmmmrmmwmmam
oMsmema&mm.AmmwMbeoﬂww
mmmmmnummmwwsﬂ»mn
awmmumgmwmmmmmm. A copy of the
said email is attachod as Annexure ~ 4.
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9. Therefore, In our respectful submission, ash discharge in high
mm-bMthmdeMd
Wyhummuomm.nuaw"uwddmw
mmmwammmmmmmmmm
uammw.mmummmwmmmyw
practices,

E. aou»m-mawnwumummvmmno.sumw
08-08-2020

SPL's submission:

nbaMthwpdelddeanyMbmmu
mgwdﬂdeo.mww.vmwomwm.mm.
RO.WPCB.MMMmbWhoWdW&MMbN
MOM.M.MI“M.M:&“MWW%
wwomdoﬁoomeﬂdeW,mm.mmdoﬂddnwptm
NMPPCB.WmMMdNM'nMMu
Annexure - §.

F. mmmmmwumuqmmmw-hmh
lw-ngnwmdm-Mvmmm 23.04.2020:

SPL's sybmission;

ltiswmnhdhtmmmmubmmmewmhmﬂnmmd
h*mmmmmwﬁythMmmnmunm(-
mlMWWCB]thW‘OMWFCB&WIMMhMOMd
your good-self, mast recent being the report dated 15-August-2020. Regional and
ZomlOﬂoudePPceMnmehmmmwmwm
upmsmboenmmbyhnbhoﬂudmmt Recently, the
Commitiee framed by the Hon'ble NGT, which also included RO, MPPCB Singreuli,
Mdvhihdhenhmddhrhﬂampluolndmmmmw
submitied the report to Honble NGT. W.amhum.m

W&amﬁdmdhmmmﬁonmmmwdm
lying ammmmmwmmmormmmoapam.
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ammummwmmammm
vide order dated 13.04.2020 and 30.05.2020:

SPL's submigsion;

MWMWM.thmAMSHMMW
mmm1mmmmmmmwm-m«m
m.uumsmmm-mmmmwnmmwwmu
mmbmmmsmammmm
MWCW&!OWMM&NMIW.MM.RUMM
muummmumnumammmmumsn&
w.nnmmmmsmbdwmbmuhwsomm

endh-mowamuaatmgoouoﬁahwymwmumm
extension of time for completion of work fill 30.09.2020

We truse, snmummmmmmmhmrmm We would
hmwwm”mwm&mdm
mmmmwhmmmammwhm‘

Thanking You,

Yours faithfully
For Sasan Power Limited :

p ) aad
(g

mmmmom-mmm

Copy to! MMIMWMMCMB“M. Singraus, Madtya Pradesh
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Annexure - 2

A. Ash Spread Areas and Restoration Work under Progress (Then)
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B. Dumping of restored ash in low lying area around ash Pond:
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C. Present Site Condition

1. Low Lying Area (Island ~ 4): Ash removed and covered with soil leaving a channel for the
safe exit of ground / rain water.
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2, Island ~ 4 drain and Gabaiya nalla co influence up to AWRS Culvert: All area {(nalla and
land) cleared and paddy cultivation going on. Some part of ash lifting pending because of
internal family conflict of land owners.

Pending Cleaning
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3. AWRS Culvert Area: All area (nalla and land) cleared.

4. Gabaiya nalla main culvert area: All area (nalla and land) cleared.
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4. Gabaiya nalla main culvert downstream: All area (main nalla area and land) cleared.
Cleaning of ash deposited on the side of nalla in very few patches is in progress
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5. Gabaiya nalla and Rihand River Confluence point: All area cleared.
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Annesung -3
Sasan Power Limited e
G LMD 13487 :.‘..."":'."...
ity o iamn
————_ -
SPL/ 2020 2123 Duste 28,08 2020
The OirectordA)
Menistry of Emrvironmant, Foreste and Ciknsty Change
3" Ficor, Vayy Biock
Indva Parysvaran Shawan, Jor Bagh Road.
MNew Dalhi-® 10003

Ref Your letter Na. 11301 1/952000-14 8 (T) dated 13th July 2020
Kind Attr: Dr. 8, Korkefta Director - 1A}
Hr,

mumammw*mmwﬁmmmw
M,hmoum.mmwchﬂﬂmwhmbm 100%
Ny ash itiirancn

m-mn-&nummmmn—-uummm
um%bl&.*m&‘“h”hhh—m

vhmmmwumdmhmmmhmdm
of e power plant

Thanking You
Yours fantiuty
For Sasan Power Limited

[+

A | sg\of
g e |

Enct. ;
m-mmuumnnmbmmnnm

oC;
1. The Charman Canvel Pellution Conteo! Boerd
2 mw.me-uumn.mmmm
3 mm.wmmmm
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1. Itis estimated that gaing forward, annual ash generation at SUMPP of SPL shall be
approx. 51,50.000 Metric Tons (MT) of total ash out of which B0% (41,20,000 MT)
shall be fly ash and balance 20% (10,30,000 MT) shall be bottom ssh.

2. The above esSmate is considenng the annual coal consumption of 18.4 million Ton
(MT) with ash content in coal as 28%,

3, mmmonmmmmmusmuuvmmmmumw
2010-20) was as under:

Financlal Year Fly Ash Generation (MT) Fly Ash Utiization (MT)

Fiy Asn 4120 9718
20718 Bottorn Ash  10,30,007 1221310
Total Ash 5180473
Fiy Ash 40,22 186
2018149 Bomom Ash 10,08 547 14,51
Totel Ash (5027733

Fly &ah i i
201620 Bortom Ash 1048618 27,45, 403
Totad Ash §2 44 561

4. The details of fiy ash utlization for FY 2018-20 are as under

8r. No, Aah Utiiization Avenne ~“Fly Ash Utlizstion (MT) |

Coment

Fly-ath Bricks
Ready Mix Concrets
Low Liying Land Filng 2,
Omhars (Cenosphare)

Total 748,403

The data shows that Niling of low lyng area has been the major avenue of ash
utization for Sasan UMPP,




5.8FLhanuﬂnMambuumimmm

utilization:

&, Making fly ash available free of cost
uwwwmmmmlmmmmummmm
obtaining permisston rom MP Polusion Control Board.
uMhmplaapumIdmwmmtmmmwmw
Central Electicity Regulatory Commission (CERC) on 13-March-18 SPL iniiatad
Mpmmsofonhfhgmawmwmmtmmmbr
kifing of iy ash from SUMPP on sharing of transporting cost basis.
d.lmidelhoplant.ludlusu(CWWLWMMM.MOI“M
quanﬁyumdmd%houomuhandso-do%ofoomlmuhm
with Fly Ash,
e.FlyAshbﬂdrmldnundW&ymmmmmm
Annuanymzohmm“mwmwmmmmwn
related works.
f, wummmummwmmcmnbmm
use of By ash by highlighting its benefits.
gvmowoymmammmdmhanbemwm
SPL and mm&gahmmmmwmumm
motivaling them to come forward as an entrepreneur,
NSPLhwmmmbdnoWhrMngwahbrmd
construction projects
iVmemmwumumtmmm
intention to increase the Ry ash Mting from the plant.
| Reguiar meetings with the District Administration, MPPCB snd GoMP officials
mmmmmmmmnmmmm-mmm
alsa for seeking support for increasing the fly ash utilization,
nmmmummmummamwmmmm
bundhﬁgmmmummdm‘.lwwcmmtﬁyuh
bnduldayahhidcmwhuuﬂmmdmwnnguummw
embankment construction and modng with mines OB atc

Pagr 206
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I snnualsomquemwucwmmmmmmm
voud for filling with ash
m The ash utilization has increased from 1.77% In 2013-14 10 65.5% In FY 2019-20,

6. Reason for non-utilization of 100% fiy ash:

mm,mmm.spuowmm1mm
utilization in FY 2018-20 for the following reasons:

t&MPPismmmmemv'nuumlmm.
mwunmaunwmmumwwwnm
power plants, Therefore, it is respectfully submitiad that no cament plant prefers
to B fly ash from SUMPP because of high cost of transportation.

nSHMdIWMhumaMmMWmMMMN
MMMMMMhmMMthth&d
mmmmdmmmammlmuwdwmw
vicinity, at a distance nearer to them

cﬂhmnhammmmmmkmmummwwmmu
Singraull region, where SUMPP g located. is around 81 Million-ton per year
mummmmiwmmlymmm
25.5 Million-ton per year, ie. 280% of the requiremant. Therefore. fare s an
inhemntmmhhmmdancwpmfdlymnmosmm:m
with ash generation far exceeding the demand.

d.Toulyawwmmpim-ﬂudblnmtmduMnhmuh
mummmmuymmmmuymmmmmmw
Cement (PPC).

e.ntumw:pwwmmmmhmmummmmmmm
mmmumm-nbmmﬁddmuwmm
bullding construchon works o0,

1 lumbdthltamundzommu-nnMnhemnbwﬂy
meet the requirement of ash bricks but due to existence of red brick kilns in the

ragion, demand for aah bricks Is not increasing,
Page3af6
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gmcwdnrmmadmwhmwmg Department 1o identity the
mwmmmmwmmnmwumm
not materialized Wl date.

n.mmmwm.m&mwuaummwmuum
mnmmwmammmmm.
Mdemmmumammeﬂwm
projects bul no support has come so far,

L mwmm.nwmammmmmmum
disposed in the ash dyke.

7. wm.umyMMMdMNmMMdMP
mniqndmmmmomwtduhumonmm
mwmmmmwm“aﬂmm.'hsmmmm
bmedhhnwhdmuldmwuﬂzﬂmmm
occumred on 10th April 2020,

X mmmmmmmmxmmwm»

umme&mmahmmmm»mum
mmmmumumumnymbmmng
Mmummmmwmwuummu-
Mmmumzsxm.tmmmmmmmmm
mmmmmumddmmwamnmmm
pursuant 1o MoEF &CC nofification dated 21™ May 2020,

Accordingly, SPL hummmhMawmvdmmwmm
suthorites staled as under

acmm«mmmmtcwﬂ).mmmmm
Wbmomuwmmmmwwnmm
m.muwdmmmhwmmmmmmn
travel restrictions. mm-mumauuhmzm-
after their site wail,
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n.mmmmmmmwuuw&mmm
wil approach Madhya Pradesh Pollution Conbml Board (MPPCH) for obtaining
permission and seek approvals from other statutory / regulatory authoribes. as
may be required,

ammmmm.mmmummmuu
mwmumbummmwm

d. In view of above, 1mmawmms&mmwm:¢
ymwunnw.dhmlondmmmdduiﬁwiymwmm
bwonmhmmmcodnlmsorm.

guamm.mummmNWMMMMdmm
mmmommammzznummm:w

8. Ash utiltzation plan from FY 2020-21 onwards




b. FY 2021-22 (Estimated):
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Fly Ash Unlisason

w0 I Wty ods. BT M Wil e UBeE S (he Bt Jy0
Pt the derrand,

* Sutyect T W techiead (esaledity chaararce by e CIMPR, Dhanbad snd NOS from NPECH £ DEMY
10. Therefore, FY 2022-23 onwards, entire unutilized fly ash of SUMPP i= proposed to
ummhmummummmo&mmvmww

mmmhmmuumwwmmmmmm
whera it will be utiized as per the demand.
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ANNEXURE R-12

6 X 65 MW S35 Utrs Megn Power Praject
Sasan Power Limited G san s
O L0 1020200591 C 100847 bwsbarany :'";
Madhys Pragdeh, MDA
Wwrss vl anIEETET ST
No.. SPL f2020-21/42 15" January, 2021
The Member Secretary

Madhya Pradesh Pallution Contrel Board (MPPCB)
Paryavaran Parisar, Sector E-5, Arera Colony

Bhopal-462018
Madhya Pradesh

Ref: 1. SPL latter no, SPL/2020-21/38 dated 09.09.2020
2. Letter from the office of your good-self Reference no, 2285/Tech/CE-D4/MPPCEI2020,
dated 25.11.2020.

Respected Sir,

1. SPL is in receipt of your letter dated 25, 11.2020 via e-mail, wherein SPL has been advised

o deposit the remaining imerim envirenmental compensation of Rs. 8.00 Crs

2 Firstly, we would like 1o clarify that the area referred in your letter i not the ash dyke but is a
low lying area located within the plant prémises used for filing with fly ash as a part of our
ash ublization plan.

3. As regards payment of environmental compensation of Rs 8 Cr | vide our tler daled

09.09.2020, we had respectiully submitted that.

a. The case of NTPC Ash Dyka Breach and Breakage of Retention wall of SPL's low lying
arza ara two different stuations and are not comparable.

b. The enwiranmental compensation as drectad by Honbie NGT to ba paid by NTPC,
\indhyachal le based on the recommendation of the Oversight Commiltes and is totally
plant speciic, hence the generalization of the same would not be appropriate.

¢ As directed by the MPPCB, we aready have engaged Nationa! Environmental
Engineenng Resasarch Institute (NEERI), Nagpur The study report of NEERI shall
comprnse of the Emironmental Damage and Restocation Plan and all the
recommendations of the report will be implemented by the SPL

d. Despite facing severs lquidity challenges, which have further exacarbated due to
unprecederied delays in bill payments in recent menths by Madhya Pradesh Power
Management Company Limtec (MPPMCL), the Lead Procurar of Sasan UMPP, SPL
has already paid an Interim Erwironmental Compansation of Rs. 2.0 Crs to MPPCE.

¢. In addition to above, SPL has incurred neardy Ra, 15 Crs towards compansation and
rastoration work.

4. In continuation to our aforementioned submissions, we would like to further subemit that:

2 The referred Environmental Compensation imposed vide case no. OA 164/2018
(Ashwani Dubey /s Govt of India and others) is only for NTPC, Vindhyachal and not for
Sasan Power Limited and that too is based on the recommendations of the Oversight
Committee. i would be perinent ta mention hare that NTPC, Vindhyachal has only
submitted a Bank Guarantee (BG) of Rs. 1.0 Crs to the MPPCE till date

b. Any further recovery of environmental compensation from NTPC, Vindhyachal has
already been stayed by the Hon'ble Suprems Court of India.

¢. However, SPL has already deposited an environmental compenaation of Rs. 20 Cre
directly In the account of MPPCE, which is twice the amount of BG submitied by NTPC,
Vinghyachal

4 A committee was also constituted by Han'ble NGT, Bhopal in OA 31/2020 (Hiralal Bais
V/s Sasan power Ltd and ors), which comgrised of District Collector ({Singrauli),

Ragiatwd Qe Sasan Power Lindted, H Block, 1 Floor, Dhinskhai Assbani Knowlodge City, Raw Mumial 400 710 INDIA
Mage T2
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5 X 550 MW Sacan Ukra Mega Powsr Project

Sasan Power Limited R
CIN: LSD10232006M. CHR0sST Mm%m:l
0 act bya Pradash, INDIA

members from CPCB, MoEF&CC and MPPCB. The recommendations submitied by the
said Committee also do not include any further environmental compensation to be
collected from SPL, The sad Commatae emphasized on the expeditious completion of
site restoration work and expediting the environmental damage assessment study by
NEERI,

e. The site restoration work has already been completed and site verification has also been
dene by the Regional Officer, MPPCB on 12.10.2020. A detalles restoration work
completion latier has already been submitted to MPPCB on 31.10.2020.

f Additionafly, Rs, 15.0 Crs has alsc bean incurred towards the compensation and
restoration work by SPL. Hence, tll date approx. 17 Crs has already been spant by SPL
towards the compeansation and restoratien work.

5. In view of above, we, most humbly and respectfully, request your good-sell not to Insist on
payment of any further interim environmental compensation by SPL. SPL Is committed to
implament ail the recommendations as per the final report by the NEERI, Nagpur. A team of
NEER! Scientists has already visited the site from 22 1o 28" Dec-2020; collectad sil the
relevant documents; carried out defailed site survey and collected the samples..

We express our deep sense of gratitude for your kind support and guidance for sustaining Sasan
UMPP's operations, which make transformational impact on the sconomy of the State of Madhya
Pradaesh, while contributing to the nation-buiding

Thanking You,

Yours faithfully
For Sasan Power Limited

— e
K(Ahn Kumar/Singh)
Chief Executive Officer — Sasan Power Ltd.

Copy to. Regional Office MP Pollution Control Board, Singraull. Madhya Pradesh

St

/ITRUE COPY //

Argered Ocw Saxan Power Limsed, K Block, 1" Floar, Dhindthai Ambani Knowledge City, Navi Mumbar 400 710 INOIA
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ANNEXURE R-13

6 X 660 MW Sasan Ultra Mega Powar Project
Sasan Power Limited U s Cottd owr Pt
CIN: U40102MH2006PLC 190557 N e
www rellancepowar.co.in
SPL/ 12021-22/28 Date: 10.12.2021
The Member Secretary

Madhya Pradesh Pollution Control Board
Paryavaran Parisar, Arera Colony
Bhopal, Madhya Pradesh

Subject: Renewal of Consent to Operate (CTO) for 6 x 660 MW Sasan Ultra Mega Power Project
developed by Sasan Power Limited (SPL) - Re. payment of balance Interim Environment
Compensation of Rs 8 Crore.

Reference: 1) Our revised application for CTO renewal from 01,04.2021 to 31.03.2022.

2) UNH-1289 dated 10" December 2021

Dear Sir,

1.

This has reference to the Interim Environment Compensaton (IEC) of Rs 10 Crore direcied to
be deposited by SPL with MPPCB, vide ts letter D, No. 23/ MPPCB / MS / TS Singrauli / 2020
dt.13.04.2020.

However, given severe liquidity challenges and financial stress faced by SPL, we expressed
extreme difficulty in making the payment of IEC. Despite the said challenges, SPL deposited Rs
2.0 Crore towards the said IEC on 26.05.2020 to demonstrate its commitment and bonajide.
Further as we have highlighted In several communications addressed to MPPCB, SPL has
promptly taken all remedial and restoration measures and paid requisite compensation as
directed by District Administration and in the process spent an aggregate of Rs.17.30 Crore,
including the IEC amount already paid

In view of para 2 and 3, SPL has been repeatedly requesting MPPCB not to insist on payment
of balance Rs. 8 Crore of IEC till final NEERI report becomes available.

However, citing that NEERI report is still awaited, MPPCB has requested SPL, vide its
intimation under reference no. 2 above, to make a payment of balance IEC of Rs 8 Crore, else
its CTO renewal application will be liable for rejection.

In order to sustain operation of Sasan UMPP, which is serving 47 Crore population in 7 States
with its ultra-compelitive and most reliable supply of power and continue its contribution to
nation-building, we, despite acute financial stress and liquidity challanges, have, with utmost
difficulty, made payment of Rs. 8 Crore of balance IEC. The payment details are as below:

TGS UTR NO: SBINR5202 1121056143500
10-Dec-2021 MEMBER SECRETARY MPPCB ENVIRONMENT- Rs 8,00,00,000.00
UNJAB NATIONAL BANK, Shahapura Branch, Bhopal

Request: In view of the foregoing, we, most humbly, urge MPPCB:
a. Togrant CTO renewal immediately.
b. To utilize entire amount of Rs. 10 Crore deposited as IEC, towards implementation of
recommendations of final NEERI| report

Thanking You,

Yours faithfully
For Sasan Power Limited

i (!

TR
Anil Kunar Singh
(Cheef Executive Officer)

Repiatered Offce. Rellence Cumtre, Ground Floor, 18, Walchand Hirachand Marg, Seard Ctate, Mumbal, hdiz 400001
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Sasan Power Limited

CIN: L0 1020200591 C 180557

Letter of Intent

Ref: SPL/ENV/01

To,

Department of Civil Engineering
M/s Indian Institute of Technology (BHU)
Varanasi — 221005

Contact- Dr. Arun Prasad (Mob No- 953 210 3389)
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ANNEXURE R-14

6 X 660 MW Sasan Ultra Mega Power Project
Gram: Siddhikhurd

Post Office: Tiyara

Singrauli — 486 886

Madhya Pradesh, INDIA

www.reliancepower.co.in

Date: 21.04.2020

Sub: LOI for Study on design and structural safety of the ash dyke situated near Harrahwa village at

Sasan Power Ltd.

We are pleased to issue this LOI for conducting study on design and structural safety of the ash
dyke situated near Harrahwa village at Sasan Power Ltd. against your offer reference mail dated

21.04.2020 as mentioned below BOQ.

Service Total
S.No. Code MATERIAL DESCRIPTION QTY | UOM Rate Value
Study on design and structural safety of
the ash dyke situated near Harrahwa
1 6100000205 | village 1 LS 400000 400000
Basic Value 400000
GST (IGST) 18% 72000
Total Value 472000

Terms & Condition
Order Value- Rs 472000/-
GST- IGST 18% included in total order value.

Scope of Work:

1. To assess the design and structural safety of the ash dyke situated near Harrahwa village.
2. To assess its adequacy of engineering and constructional quality, it's safe ash handling and

disposal capacity.

3. To ascertain measures, if any, to improve it to avert any incident of its breach, leakage,

seepage.

4. Preparation of and Emergency Preparedness plan and Environmental Management Plan to
avert and handle any incidence of its breach, leakage, seepage depending upon site condition.

Payment Terms- 100% payment advance against submission of PI.

Work Period — 12 Weeks for Study of design/drawings, analysis using software, assessment &

Planning, report submission.

Our Work/Purchase Order along with detailed commercial and technical terms and conditions shall be
sent to you in due course. You are, therefore, requested to please go ahead for further process.

Thanking You

For Sasan Power Limited

A

Procurement & Contracts

I Kuoe .

TRUE COPY
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ANNEXURE R-15

Stability Analysis of Ash Dyke, Proposed
Raisings, Emergency Preparedness Plan,
and Instrumentation & Monitoring

CLIENT

M/s Sasan Power Limited
Sasan Ultra Mega Power Project
Siddhikhurd, Tiyara
Singrauli — 486886 (MP)
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REPORT
ON

STABILITY ANALYSIS OF ASH DYKE, PROPOSED RAISINGS, EMERGENCY
PREPAREDNESS PLAN, AND INSTRUMENTATION & MONITORING

1. INTRODUCTION

Sasan Ultra Mega Power Project (SUMPP) has constructed one ash pond with two lagoons
(Lagoon-1, and Lagoon -2) for its 6 x 660 MW Power Plant at Sasan, Singrauli, MP. The plant
runs on coal and the generated ash is collected in two forms; bottom ash and fly ash.

The bottom ash and a part of unused fly ash is mixed with water to form slurry and discharged
into ash pond by means of pipe net work. After disposal of slurry in to the ash pond the ash
settles down in the pond. The excesses water collects into the stilling pond by means of spill way
structure which is located at North-West corner of ash pond area. From the stilling pond, a near
clear water flows to the Ash Water Recirculation Pump House for recirculation, the system is
called Ash Water Recirculation System (AWRS)

2. SCOPE OF WORK
(a) To assess the design and structural safety of the ash dyke (Lagoons-1 and 2) situated
near Harrahwa village.

(b) To assess existing and proposed ash storage facilities (main ash pond and its proposed
raising) for their adequacy of engineering and constructional quality, their safe ash
handling and disposal capacities.

(c) To ascertain measures, if any, to improve existing and proposed ash storage facilities
(main ash pond and its proposed raising) to avert any incident of breach, leakage,
seepage etc.

(1) To suggest minimum safe section.

(i) To study of seepage rates from the storage areas. The study should consider
water table levels in different seasons and consider proper use of lining. Also
consider the impact of nearby structures, such as check dams or rain water
collection facilities in the ash pond vicinity. The study should also consider
any potential erosion of embankments from exterior water source such as
potential flooding of natural drainage features in the vicinity.

(d) Preparation of an Emergency Preparedness Plan and Environmental Management Plan to
avert and handle any incidence of its breach, leakage, seepage depending upon site
condition. This plan should include a mechanism for warning the surrounding
community of potential or imminent breaching or other hazardous conditions.
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(e) To assess the adequacy and suitability of the proposed area available between Lagoon-1
and Lagoon-2 for disposal Ash and capacity thereof. Evaluate the plans on building a
bund in the area between both the dyke lagoons which is being planned to store Ash.

(f) Review and evaluate the adequacy of the design to raise the height of the existing dykes.

(g) Assess the integrity of the existing bund to contain the ash until the work to increase the
height of the bund is completed. Evaluate the potential impact on the embankment of
damage from equipment that may be used to remove previously deposited ash from the
main pond and suggest safety measures, if any, to avert the avoid equipment induced
failures.

3. STABILITY ANALYSIS OF ASH POND

The stability analysis of the existing ash pond and 1% raising is studied and the results are
presented in article 3.1, and the results of stability analysis of the proposed raisings in future are
presented in article 3.2.

3.1 Stability Analysis of the Existing Ash Pond and with 1 Raising

The ash pond is developed in three compartments, two for ash disposal and one as stilling
pond leading to the ash water recovery pump house system. The starter (initial) dyke all round
the pond has been constructed with soil, mainly obtained from within the pond area.

A general view of the Ash Pond with two lagoons (Lagoons-1 and 2) and associated
decantation wells is shown in Figure 1. The Lagoon-1 is almost filled-up with ash. Presently, the
fly ash is discharged in to the partly filled Lagoon 1 in High Concentration Slurry Mode
(HCSM) with Ash to Water ratio as 70:30 and bottom ash in to the Lagoon-2 in Lean Slurry
Mode (LSM). It is also planned to raise the dyke of ash pond in phases, as and when required,
starting with Lagoon-1.

Soogle Earth

Figure 1 A general view of Ash Pond with Lagoons -1 and 2
(Source: Google Earth, Retrieved on: 06-08-2020)

Page 2 0f 23
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The upstream and downstream slopes are constructed at slopes 1:2.5 (V:H). A cut-off
trench is provided below the dyke area along the longitudinal profile of dyke in the natural
ground. This is filled with impervious material and is compacted to 95% of maximum dry
density (Light Compaction).

Also, 0.5 mm thick LDPE lining has been provided on the u/s side of the ash dykes and
with is over-laid with Controlled Low Strength Material (CLSM) for the safeguard of the LDPE
lining. Both the lagoons are provided with one decantation well each to remove water from the
ash-water slurry. Further, the bottom of the ash pond is treated with bentonite to prevent any
seepage of water. A cross-sectional view of the ash dyke of Lagoon-1 is shown in Figure 2. The
ash dykes of Lagoons-1 and 2 are identical. Hence, only one typical cross-section has been
considered for the stability analysis.

Figure 2 A typical cross-section of dyke of Ash Pond (scae: 1:200)

The stability analysis of the dyke of Ash Pond has been carried out using Geo$5, finite
element software. This software solves slope stability problems assuming either circular or
polygonal slips including an automatic search for the most critical surface (optimization). There
are several approaches adopted starting from simplified methods (Bishop, Fellenius) to rigorous
methods (Spencer, Morgerstein, Janbu, Sarma) that fulfill all boundary conditions. In the present
study, the Spencer Method is used.

3.1.1 Ash Dyke Raising Methods

The raising of ash dyke is classified into three broad categories, upstream, downstream,
and centerline construction methods as shown in Figure 3.

Figure 3 Various construction methods of ash dyke raising, (a) upstream, (b) downstream,
and (c) centerline (Source: www.tailings.info, © Jon Engels)

Page 3 0f 23
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Upstream Construction Method

This method is popularly used as the earth work required is the minimum. However, this
method faces certain disadvantages:

The entire weight of the new construction for raising the dyke is supported on deposited
ash. Unless the ash deposition is done carefully, finer ash particles deposited along the
embankment may result in significant lowering of the bearing capacity which may be
hazardous for new dyke.

With the increased height of the pond, there is considerable lowering of the plan area of
the pond. Beyond certain stage, it becomes uneconomical to raise further height of the
dyke.

The drain provided on the upstream face needs to be suitably connected to the drain of
the earlier segment. Improper design with regard to this can lead to the rising of the
phreatic line and the stability of the slope may be endangered.

Since the entire segment of the new construction is supported on fly ash, it is important to
carry out bearing capacity estimation, so that bearing capacity failure can be avoided.

Downstream Construction Method

This method is the most suitable for the construction of new embankments. In this method,
the construction is carried out on the downstream side of the starter embankment, so that the
crest of the dam is shifted progressively towards downstream and the starter dam forms the
upstream toe of the final dam. This method has the following advantages:

None of the embankment is built on previously deposited ash, the extensions being
placed on the previously constructed earth dam, and hence the issue of lowered baring
capacity beneath the raisings does not come into picture.

The placement and compaction control can be exercised as required over the entire fill
operation.

The embankment can be raised above its ultimate design height without any serious
limitation and design modification, and

In this case it is possible to raise the height of the pond even when the pond is in
operation.

Centre Line Construction Method

The center line method is essentially a variation of the downstream method where the
crest of the embankment is not shifted in the downward direction but raised vertically
upward above the crest of the starter dam. In this method, after the pond gets filled up to
the first stage, material is placed for raising height of the dyke on either side of centre
line of the dyke such that the center line of the dyke remains at the same location. This
requires part of the raw material to be placed on the mid part of the deposited ash on the
downstream face of the existing dyke.

The earth work required in this case is less compared to the construction while
downstream method. However, as the material is required to be deposited on the settled
fly ash, it is not possible to carry out the construction when the pond is in operation.
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e This method can be adopted only if the total area of ash pond is divided into
compartments. The center line method leads to many design, construction, environmental
and operational problems and as such it is not generally used.

A stable embankment with relatively steep slope ranging from 2(H):1(V) to 2.5:1 is
possible using the downstream method of raising the embankment. The phreatic line in such
embankments is lower (higher phreatic line increases the tensile stresses in the embankment) and
the possibility of liquefaction under seismic conditions is precluded since during all stages the
embankment rests on the compacted material.

In view of the above, dykes raised by using downstream method are more structurally stable.
3.1.2 Various Cases Studied for Stability Analysis

The stability analyses have been carried out for a total of six cases:
(a) Static Analysis
(1) Ash Dyke (Starter Dyke) with Ash Pond Full
(i1) Raised Dyke (Empty) on d/s of Ash Pond & Ash Pond Empty (Excavated)
(ii1) Raised Dyke (Full) on d/s of Ash Pond & Ash Pond Full

(b) Seismic Analysis
(i) Ash Dyke (Starter Dyke) with Ash Pond Full
(11) Raised Dyke (Empty) on d/s of Ash Pond & Ash Pond Empty (Excavated)
(i11) Raised Dyke (Full) on d/s of Ash Pond & Ash Pond Full

The above mentioned cases are also shown in Figure 4.
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Figure 4 Ash dyke cases for stability analysis, (a) Starter dyke full, (b) Ongoing raising

using downstream technique (Empty), and (c¢) Capacity full after raising
(Note: The numbers in the figures can be referred to in the stability analysis results in the appendix)

Here, the condition (i) represents that the Ash Pond is full. The condition (ii) represents a
scenario in which ash from the ash pond is excavated for using the same for raising of ash dyke
utilizing the downstream slope technique. Hence, just after raising, old ash pond is partial empty.
Lastly, the condition (iii) simulates an ash pond full after raising. Freeboard is taken as 1.0 m.
Further, it should be remembered that the upstream slope of the ash dyke is lined by 500 micron
thick LDPE to prevent seepage of water from the ash pond to the downstream slope of the dyke.
Finally, an inverted filter is provided at the toe of the downstream slope of the ash dyke.

The factor of safety to be satisfied in the stability analysis is considered as 1.0 for
upstream slope just after construction (Empty) and under seismic condition. And, it is considered
as 1.5 for downstream slope in static condition and 1.0 in seismic condition.

3.1.3 Results and Discussion

The results of the stability analysis have been presented in Table 1. A Google map of the
ash dyke is shown earlier in Figure 1.

The factor of safety is satisfied for upstream and downstream slopes under both, static
and seismic loading conditions.

Hence, the starter dyke (16m) and the proposed raising of the ash dyke (1 Raising) by
7.0 m are considered to be safe. However, it is also advised to monitor the ash dyke on a regular
basis for any sign of distress in the embankment. The detailed results of analysis (Geo5) have
been appended at the end of this report.

Further, the starter dyke has been constructed with upstream and downstream slopes at
1:2.5 (V:H). The 1* raising (ongoing) has the same upstream and downstream slope (1:2.5) as
the starter dyke. Although a slope of 1:2, for both upstream and downstream slopes, during the
1* raising could have satisfied the safety and stability criterion.

Page 6 of 23



142

Table 1 Factor of Safety (Spencer Method)

Description of  Details of Ash Dyke: Upstream Factor of Safety
Ash Pond Analysis/ Empty/Full Slope(u/s) /

Component Loading Downstream Standard | Optimized
Condition Slope (d/s) Slip Circle | Slip Circle
i 2.60
Existing Dyke Static Full d/s 2.59
(Starter Dyke) Seismic Full d/s 2.30 1.80
d/s 2.12 1.94
Empty*
Static u/s 2.42 1.81
1.94
Raised Dyke Full d/s 2.16
1* Raisin 14
( & Empty* d/s 1.33
Seismic u/s 1.97 1.22
Full d/s 1.29 1.18

* Starter dyke is partly empty as ash from the pond is excavated for dyke raising.

3.2 Future Raisings (2"¢ Raising Onwards) of Ash Dyke
The newly created space after 1% raising will be exhausted with ash and one must go for
raising of the ash dyke for an unhindered operation of the power plant. The future raisings have
been suggested based on the soil profile, soil test results, ash shear strength parameters etc. and
a detailed discussion and results of stability analysis are presented herein.

3.2.1 Scope and Recommendations on Future Ash Dyke Raisings

A soil test was carried out for assessing the type of soil and soil profile by performing
Standard Penetration Test (SPT), and few tests in the laboratory on undisturbed and disturbed
soil samples collected from the boreholes. The RL of the NGL at various boreholes varied from
290.54 m to 306.58 m, implying that the ground is undulating varying up to ~15 m. At locations
(RL: ~290 m), weathered rock is encountered at a very shallow depth of ~4-6 m. And, at
locations (RL: ~306 m), weathered rock is encountered at a still shallow depth of ~2.7 m. Now,
considering the soil profile, it can be assumed that the weathered rock continues up to several
meters depth.

The soil is reported by the testing agency as of very good quality. Weathered rock layer
was struck at very shallow depth. The subsoil is characterised by stiff to very stiff reddish
brown/brownish grey silty clay/clayey silt followed by very dense, silty sand. After that
weathered rock layer was struck and that continues up to the terminating depth of all the
boreholes (Figure 5).

Page 7 of 23



143

Project : GEOTECH. INV. FOR 6XGGOMW ULTRA POWER PROJECT AT SASAN, M.P. ivil |est

Job No i 2171-a Created by :

$EEEEEEEE RS

Figure 5 Soil profile at ash pond site

3.2.2 Proposed Ash Dyke Raisings (2" Raising onwards)

The Net Allowable Bearing Pressure in the rock (at depth 3.5 m from EGL), is reported
as 55 t/m*>. SUMPP uses the technique of high concentration for ash slurry disposal in the ash
pond. The in situ density of settled ash in the ash pond may be assumed to be 1.3 t/m>. This is
based on the assumption that in the long run, 50% fly ash and 50% bottom ash will be deposited
in the ash pond. The density of fly ash is ~1.4 t/m® and that of bottom ash is ~1.2 t/m’. Further,
1* dyke raising, as suggested by the design consultant, will be carried out with the ash excavated
from the ash pond compacting it to a density of 1.2 t/m*. Similarly, future raisings can be carried
out by utilizing the ash from the ash pond and compacting to the same density.

Now, with above assumptions, the maximum height of ash in the ash pond that can be
safely deposited is:
55 (t/m*)/1.3 (t/m*) =42.3 m
Say, 42 m

The starter dam (initial dyke) is 16 m high (RL 285 to 301 m), and the proposed 1 raising,
using ash excavated from the ash pond, will add another height of 7 m (RL 301 to 308 m),
including 1.0 m as freeboard. So, after 1% raising, the total height of the ash dyke will be 23 m.

Hence, another raising (2" raising) by 20 m (42m - 23m + 1 m freeboard) (RL 308 to
328 m) can be undertaken when the ash pond is filled up after the first raising is complete.

Also, future raisings (2" and 3" will be carried out using the upstream method, as the

1** raising is being carried out using downstream method and no space will be available for
future raisings by the same construction method, i.e., downstream method.

Page 8 0f 23



144

The proposed future raising (20 m) is shown in Figure 6, and the results of the analysis are
presented in Table 2. The various cases studied are similar to those discussed in article 3.1.2.

Further, the proposed future raising of 20 m can be discussed and planned at the time of
actual raising depending upon the prevalent condition and the availability of fund.
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Figure 6 Suggested future raisings, (a) 2" future raising (Empty), (b) 2" future raising
(Full), (c) 3" future raising (Empty), and (d) 3" future raising (Full)

(Note: The numbers in the figures can be referred to in the stability analysis results in the appendix)
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Table 2 Results of the stability analysis for future raisings 2" & 3"9)

Description of Ash Details of |Ash Dyke:| Upstream Factor of Safety
Pond Component Analysis/ Empty/ | Slope(u/s) /
Loading Full Downstream
Condition Slope (d/s)
Static u/s 2.03 1.41
Full d/s 2.04 1.57
1.03
Empty d/s 1.23
Seismic u/s 1.05 0.95%
Full /s 1.14 1.03
dis 1.95 1.42°
Empty
Static u/s 2.07 1.72
Full ds 1.98 1.44°
/s 1.20 0.93%
Empty
Seismic u/s 1.29 1.09
Full /s 1.18 0.93

Note: Factor of safety not satisfied
 Factor of Safety <1.0
P Factor of Safety < 1.5

3.2.3 Results and Discussion

As discussed earlier, the 1% raising is being carried out by the downstream construction
method. However, the future suggested raisings are to be carried out by the upstream
construction method, as there will not be space available for raising to be carried out by the
downstream method.

Now, the future 20 m ash dyke raisings may be planned in two phases of 10 m each, i.e.,
from RL 308 to 318 m in 2" phase; and 318 to 328 m in 3™ phase (Final). For these two future
raisings, a detailed stability analysis has been carried with a downstream and upstream slopes at
1:2 (V:H) for raising from RL 308 to 318 m, and at a slope of 1:2.5 (V:H) for the final raising
from RL 318 to 328 m.
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The desired factor of safety is > 1.5 for the downstream slope under static loading. And,
> 1.0 for the upstream slope (just after raising; i.e., newly generated capacity unutilized) and
downstream slope during a seismic loading.

In the final raising, a flatter slope is adopted as the stability criteria was not satisfied, but
even with a flatter slope, few isolated conditions are not satisfied on stability criteria. It is also
emphasized that the suggested future raisings from RL 308 to 328 m are based on presumptive
soil and ash parameters which will definitely vary when the ash pond gets filled up and also the
dyke settles/consolidates with passage of time.

Hence, it is recommended that prior to this suggested raisings, the ash in the pond and
soil/ash in the dyke should be tested for their geotechnical parameters relevant to the stability
analysis. With revised parameters of soil and ash, both raisings with upstream and downstream
slopes of 1:2 (V:H) may satisfy the stability criteria.

Further, in the event of stability criteria not being satisfied, there are many options available
that can be adopted. For example, adopting a flatter slope, using geotextile or geocell,
compaction of ash under the proposed dyke in the ash pond area, using a blend of ash and soil in
the ash dyke etc.

4. INSTRUMENTATION AND MONITORING OF ASH DYKE

The instrumentation and monitoring of ash dyke utilizes different types of instruments
to monitor early indicators of slope movement, settlement and potential failure modes of its
failure. These instruments are installed around the impoundment facilities, at carefully chosen
locations and usually in series, located in cross sections at the crest, mid-slope, and toe, of the
dyke. The three different types of instruments being utilized are piezometers (Standpipe,
Vibrating Wire), slope inclinometers, and Sondex settlement systems. A brief description is of
all three types is presented below.

4.1 Piezometer

The most common instruments utilized for early detection of slope instability is a
piezometer. The piezometers can be installed around the ash dykes. These are relatively easy
to install, and do not require special hardware to collect readings. Piezometers measure the
water level depths within the ash dyke and the associated pore pressures. High water levels in
the slopes are indicators that sloughing, lateral movement, or slope failure may occur. They
are typically installed in series, i.e., several piezometers are installed at the same cross-section
of the embankment (Crest, Mid-slope, and Toe). A typical installation detail of a traditional
non-automated standpipe piezometer that consists of a PVC filter tip joined to a PVC riser
pipe is shown in Figure 7. Water flows from the surrounding soil, through the filter sand and
into the slotted screen. The water level in the piezometer can be measured manually by
measuring the distance from the top of the piezometer, down to the water level with a water
level indicator.
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Figure 7 Open Standpipe Piezometer

(courtesy: https://www.encardio.com)

Further, a vibrating wire piezometer can also be used that consists of a vibrating wire
pressure transducer and signal cable. It converts water pressure to a frequency signal via a
diaphragm, a steel vibrating wire, and electromagnetic plucking and pickup
coils (Figure 8). Vibrating wire piezometers are more expensive and also more difficult to install
than standpipe piezometers. However, they offer several advantages viz increased accuracy,
readability, and reduced cost for automation.
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Figure 8 Vibrating wire piezometer
(Courtesy: https://www.encardio.com)

4.2  Slope Inclinometer

Slope inclinometer can be used for early indication of slope instability. They
measure the lateral movement in the embankment, and establish whether movement is
constant or accelerating. Slope inclinometer casing is installed in a borehole and typically
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grouted in place or backfilled with a stiff material (Figure 9). Once it’s installed, a
baseline reading of the initial as dyke position can be recorded. All subsequent readings
are compared to the initial reading and the amount and rate of lateral movement occurring
within the embankment can be determined. Inclinometers require special measuring

equipment and calibration factors to collect readings.
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Figure 9 Slope inclinometer
(Courtesy: http://www.geo-observations.com/)

They are useful in measuring subsurface slope movement in ash dykes and can
provide an early indication and depth of the potential failure surface. The cumulative
changes from each reading are plotted over time to create displacement profile that is
useful for determining the magnitude, depth, direction, and rate of movement in the dyke.

4.3 Sondex Settlement System
Sondex settlement systems are used to monitor settlement and heave in the active
waste (coal ash) stacking areas. The Sondex system consists of a probe, signal cable,
and a cable reel with a built-in voltmeter, and a number of stainless steel sensing rings,
as shown in Figure 10. Once installed, a baseline reading of the sensing ring depths is
recorded, and then all subsequent readings collected thereafter measure the amount of

settlement or heave that has occurred in that location.
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Figure 10 Sondex settlement system
(Courtesy: https://durhamgeo.com/)

4.4 Recommendation on Instrumentation

Although, all three instruments can be installed in and around the ash dyke for
monitoring its safety and stability, my recommendation will be to install two instruments:

(i) Open Standpipe Piezometer, and
(ii) Slope Inclinometer

The recommendation is based on the ease of installation, ease of data collection,
frequency of data collection, maintenance of the instrument, etc. These two instruments should
be installed at strategic locations viz. near habitation, important civil structures etc.

S. EMERGENCY PREPAREDNESS PLAN

The management is expected to take all necessary measures so that no untoward
event/mishap occurs. However, in spite of adopting all safety measures, accident may happen
due reasons beyond one’s control. Hence, it is desirable that necessary measures should be in
place to handle such situation with minimum loss to the property, environment, and above all
human life.
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Roles and Responsibilities of the Emergency Control Team during an Ash pond breach

should be as follows:

1. In the event of an ash pond flooding emergency, the on-site emergency personnel
team shall work under the direction of the Local/District crisis group.

5.1 Ash Handling Maintenance Head

In the event of a potential ash pond failure the Ash Handling Head shall:

Inform the Chief Incident Controller (CIC) to activate the Emergency Alarm, so that
other internal On-Site Personnel are alerted to work; and also so that the Local/District
crisis group may be activated.

Maintain a log.

Provide on-going surveillance and situation assessments to the Local/District crisis group
as well as to the CIC.

Consider establishing an Emergency Control Centre, in the area.

Be prepared to dispatch a pathfinder to meet the emergency services at an agreed location
and provide details of safe approach routes to the emergency services.

5.2 Role of Chief Incident Controller (CIC)

Under intimation that there is potential off-site emergency or that off —site emergency is set
to happen soon on account of ash pond flooding, the CIC shall do the following:

Contact the Local Crisis Group and inform them about the Emergency.

Initiate Emergency Alarm process.

Continuously be in touch with the Local/State crisis group authorities, and provide them
with information on the actual situation.

Gather the internal resources for rescue and relief operations under the command of the
Local/District crisis group.

5.3 OFF SITE RESPONSE

The offsite response is detailed below:

This plan addresses the Off -Site, or downstream, consequences of flooding of the ash

pond as a result of a potential or actual ash pond breach. The actions outlined to be based upon
an assumption that there shall be sufficient time to enact a response.

Notwithstanding the above, ash pond failure may involve a complete collapse of a ash

pond wall and a sudden release of water; or a “slow build” scenario.
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5.3.1 Local Crisis Group

On receipt of information from the CIC, regarding the Off-Site emergency, the Local Crisis
Group, shall do the following in the event of an offsite emergency such as ash pond flooding:

Provide all possible kinds of assistance in the implementation of emergency plan for
accident , by coordinating with other agencies such as the Police, Fire, Medical, Home
Guards, etc

Ensure integrate of the local emergency plan with the district off —site emergency plan, if
necessary, based on the intensity of the accident.

Deploy trained personnel involved in handling accident management.

Educate the population, about the accident/emergency, about the remedies and existing
preparedness in the area.

Forward a report to the District Crisis Group, on the accident

Respond to all public inquires on the subject.

5.3.2 District Crisis Group

On receipt of information from the Local Crisis Group, the District Crisis Group Shall do the
following in the event of an offsite emergency such as ash pond flooding:

Provide all kinds of assistance in the implementation of emergency plan in the event of
an emergency, such as ash pond flooding.

Continuously monitor the accident.

Ensure continuous information flow from the district to the Centre and State Crisis Group
regarding accident situation and mitigation efforts.

Forward a report of the accident within fifteen days to the State Crisis Group.

5.3.3 Fire and Rescue

On receipt of a Offsite Emergency message from the Local Crisis Group, the Fire
Department shall do the following:

Deploy of High Volume Pumping equipment.

Provide advice during an emergency drawdown process.

Assist in the evacuation process.

Deploy Swift Water Rescue capability.

Undertake Search and Rescue activity.

Undertake damage control operations, which may include pumping-out floodwater from
homes (where resources allow) and key installations, such as electricity substations.
Assist in the controlled return of evacuees to their properties.

Advise on the structural integrity and safety of affected buildings.
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5.3.4 Police

On notification of Off-site Emergency by the Local/District crisis group, the Police shall

initiate the following measures:

Provide overall strategic, tactical and operational co-ordination of the incident response
provided by the emergency services, local authorities and other agencies.

Ensure an appropriate coordinator is identified to provide tactical coordination with the
Local/District Crisis group.

Initiate the evacuation of the management areas in consultation with the CIC and in line
with the incident scenario.

Deploy officers where available and appropriate to the evacuation areas (within the
management areas) in support of the evacuation, and work with other agencies to notify /
identify vulnerable individuals (accessing available records) in the evacuation areas.
Work with other agencies to notify / identify specific vulnerable establishments in the
evacuation areas (accessing available records) to be evacuated and ensure that
appropriate measures are in place.

Make arrangements to mobilize other staff resources, to assist in the evacuation where
appropriate and available.

Support the Highways Agency where appropriate and make arrangements to establish the
pre-identified road blocks.

Identify properties to be evacuated and those not to be evacuated (if resources allow).
Control and direct traffic to prevent bow waves from flooding properties and vehicles
from breaking down in floodwaters, and provide assistance with closures where roads are
impassable etc.

Establish cordons (where practical, appropriate and safe to do so) and ensure that risk
assessments are undertaken in conjunction with partner agencies e.g., Fire and Rescue
Service, prior to access being granted to areas inside the cordon.

Assist other agencies in providing specific assistance for people with additional needs
such as the old, very young and disabled.

Evacuate people from streets and buildings and direct them away from the incident scene
towards pre-identified assembly / reception points for onward transport to rest centers.
Maintain an incident log.

5.3.5 Health and Ambulance Services

In the event of a potential or actual ash pond flooding incident, the local Hospitals may have

additional responsibilities such as:

Co-ordinate with the Local Crisis Group/Police/Fire in the rescue operation.

Provide information to and liaising with Police and the Ambulance Service on the
location of vulnerable people.

Provide medical and other support to the affected people at Rest Centers/clinics.

Provide a Command and Control point for medical resources near the incident scene;
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e Where appropriate, provide patient transport facilities to evacuate vulnerable individuals
from properties at risk to hospitals, Rest Centers or other accommodation.
e Maintain a log.

5.3.6 Roads / Highways

The Road / State Highways/Transport department may have responsibilities:

e Provide a representative at the Local Crisis Group level to coordinate the rescue effort.

e Monitor traffic flows and clear debris from roads and road drainage systems.

e Identify and implement the closure of roads and diversion routes in conjunction with the
Police

e Oversee repairs to road bridges and evaluating whether bridges affected by floods should
remain open for use.

5.3.7 Other Agencies

Other agencies such as local schools, nearby industries, home guards, local government,
etc can also be involved in the relief and rescue operations on account of the ash pond flooding

5.3.8 Other support to be provided by SASAN in the event of an ash pond flooding

A large number of ambulances would be necessary to transport casualties to the casualty
response center and nearby hospitals. Details of ambulances in SASAN and other neighboring
installations have been described in On-site Emergency plan. In case of need and off -site
emergency purposes, all types of vehicles can be converted as ambulances at short notice. These
vehicles would then be kept at the unit, the ECC and at other places as deemed necessary by the
government.

5.3.9 Temporary Food and Accommodation

SASAN shall provide temporary accommodation as and when required to provide relief
to the affected population. These centers will be left under the control of the Local crisis group.
These temporary shelters shall be equipped with all basic requirements of health, food,
sanitation, etc.

5.3.10 First-aid and Hospital Services

The first aid and hospital facilities in SASAN and surrounding organizations/industries
shall be provided.
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5.4 Communication Network for Off-Site Emergency

An efficient communication system is a must to attend to any Offsite emergency
situation, as this can go a long way in alerting the public, neighboring industries and also off-site
emergency authorities and services.

The following systems are readily available at SASAN:

e Communication between ECC of SASAN to control rooms of nearby industrial
units along with respondents of the area.

¢ Communication to ECC of nearby units, emergency services, meteorological
stations, hospitals, etc.

e P&T telephone lines .

Furthermore this set-up can be used by the Local/district group, to assist in their off-site
emergency measures. The designated Emergency Communication Officer of SASAN will ensure
that all the modes of communication are functional round the clock. All communication
operators shall maintain a log book for the messages received in/out and action plan. Effective
warning system, in communication network would save lives, prevent injuries and reduce losses.
Depending on the nature of hazards, and the areas affected, the following methods of warning
may be used by the state government:

e Public Address System

e Mass Media

e Telephone to other organizations

e Door to Door visit by civil defense personnel

e Information to be provided at common gathering places such as canteens, shops,
ete.

5.5 Emergency Control Room

The Emergency control is the facility from where the Local/District crisis group will
function in the event of an off -site emergency. The main purpose of this control room is
indicated below:

e Act as the focal point of emergency management

e Keep records of all messages

e Inform operation officer on receipt of first information relating to Accident.
e Monitor implementation of mutual aid

e Serve as the focal point for meeting of the crisis Management Group.

The ECC shall be manned by CIC, the Local/District crisis group officials, and other key
personnel of outside services called in for assistance. It is equipped with proper communication

network and data processing network based on information to combat emergencies.

Regular community consultation programs should also be arranged with the local
villagers and stakeholders to let them know the hazards related to the ash dyke breach.
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6. ENVIRONMENTAL MANAGEMENT PLAN

In order to minimize the risk of failure, following preventive measures shall be adopted:

= More or less uniform ash filling within the lagoon;

=  Completely utilize the available storage capacity;

» Maintain water cover throughout to avoid island formation within the lagoon leading to
dust problem; and

=  Multi-point discharge in the lagoon.

6.1 Prevention of Fugitive Emission

Dry fly ash is readily lifted up by wind due to less cohesive force in the fine solid
particles. The fugitive dust emission could be either from ash pond from (a) operating lagoon, (b)
non-operating lagoon and (c) abandoned ash pond.

The fugitive dust emission from the operative and non-operating lagoons can be
controlled by maintaining the designed free board, uniform ash filling, judicious use of sprinklers
and compaction of the exposed ash surface wherever feasible.

The fugitive dust emission from abandoned ash pond can be controlled by covering final
ash surface with 300mm thick soil. This cover also assisted in the growth of vegetation over the
abandoned ash pond which also controlled fugitive dust emission.

6.2 Prevention of Water Contamination

The disposal of ash in a pond can have effects on nearby surface waters if sufficient
precautions are not taken. The liner system is already provided in the mother dyke. Upstream
slopes of the dykes being raised should also be provided with CLSM to prevent any
contamination to soil and ground water. To avoid the contamination of nearby fields, toe drain
should be provided all around the periphery of outer dyke. Water escape structure for
decantation, method of discharge and recirculation of decanted water will be provided as per
requirement.

Piezometric monitoring wells around the ash pond will be provided to monitor the ground
water level as well as water quality. Periodical surface water quality monitoring will be carried
out in the nearby river and stream.

6.3 Monitoring of Ambient Air

Monitoring of Ambient air for PM10, PM2.5, SO2, NOx through the existing monitoring
station shall be continued through MoEF & CC approved and NABL accredited agency.
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6.4 Extra Precautions During Exigency

¢ During any exigency or unforeseen event, the immediate restoration of the affected area
to be carried out to avoid a long term impact on different environmental components.

e The frequency of Environmental Monitoring work should be increased to during the
emergency scenario.

7. DEVELOPMENT OF AREA BETWEEN TWO LAGOONS FOR ASH DISPOSAL

There is some available space between the two Lagoons-1 and 2 and it is desired to use that
space for ash disposal. Figure 11 shows the area between Lagoons -1 and 2. The approximate
coordinates of the area are N4250, E1975 to N4000, E1975 (on the western side) and N4200,
E2725 to N3800, E2524 (on the eastern side). The top of the dyke is assumed to be at
RL 301 m. Grading is to be done up to RL 292 m. With these values, the capacity generation for
ash disposal will be 21,90,000 m?® (approx.).

Further, the soil report and soil profile (see Borehole 172) at this area is suggestive of
weathered rock with good bearing capacity and is very similar to other locations of the ash pond
area. Hence, it is very much expected that the soil will behave in a similar manner to Ash
Pond and disposal of ash in this area will not cause any problem.

Figure 11 Available space (encircled in red) between Lagoons-1 and 2
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However, a bund/dyke will be required to be left in situ during excavation that will act as a
divide wall between Lagoons -1 and 2. The bund dividing the lagoons currently terminates at the
coordinates N3806.881, E2524.020 and the top of the bund is at RL 304 m. The target slope of
this bund (in excavation) can be 1:1.5 (H:V), and the top level can be formed at RL 301 m.

So, now, during excavation for developing a cavity for ash disposal, the soil (basically
weathered rock) can be left in place from RL 301 m up to RL 285 m, and should be continued
towards the coordinates N4200, E2400 (approx.) to terminate at the boundary of the ash pond
area.

The site, being entirely in excavation, has enough bearing capacity (55 t/m?) to sustain the
load of the disposed ash slurry, and also the load that will come due to future suggested raisings.

8. SAFETY MEASURES DURING DYKE RAISING

It is planned to raise the ash dyke by excavating the existing ash in the ash pond. This is an
economical method as the ash from the pond is utilized, thus reducing the need for soil, that may
sometimes be difficult to get nearby.

In the present situation, there are two lagoons in the ash pond, Lagoons -1 and 2, and a bund
separates them. During the proposed raising of the dyke of Lagoon-1, the second lagoon
(Lagoon-2) will remain in operation. Also, during the raising, the bund also needs to be raised to
the same level as the dyke of ash pond being raised.

Now, during the raising operation, earth machinery (excavator, compactor etc) will be
moving on the bund also. It is necessary to evaluate the safety and stability of the bund also.

However, the bund raising is also proposed to be carried out using the ash from the ash pond
with the same upstream and downstream slopes (1V:2.5H) and similar soil cover is to be
provided. Also, the raising of bund will be on the ash pond.

Now, the stability analysis of the ash dyke (future raisings) is carried out and reported in
Section 3.2.2. So, a similar result is expected for the stability of the bund also, as the conditions
are similar.

However, few precautions need to be adopted for both, bund and dyke raising as appended

below:

(a) The weight of the earth machinery (excavator, compactor etc) should be the minimum to
achieve the desired work of excavation of ash, its transport, and compaction.

(b) DCPT test (2 nos.) can be done near the site of bund to assess the strength of the
deposited ash in the pond.

(c) In the absence of the results of DCPT test, as far as possible, the bund raising activity
should be avoided during monsoon season. If there is a time constraint, a few days should
be allowed to pass after a rainfall, before resuming the activity. However, the raising of
ash dyke on the downstream of starter dyke can go on unhindered during monsoon
season also.
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9. CONCLUSION
Based on the analysis, and assessment discussed above, the following conclusions are made:

(a) The existing ash dyke (lagoon 1 and 2 both) is structurally stable and safe for filling with
ash.

(b) The raising of starter dyke by 7.0 m can be done by adopting the downstream technique,
which is structurally more stable as compared to upstream and centerline techniques

(c) Instruments can be installed for monitoring the safety of the ash dyke.

(d) Future raising of the ash dyke by 20 m is possible as suggested by the stability analysis.
However, a detailed analysis needs to be carried out adopting the strength parameters of
soil/ash obtained from tests carried out during the time of actual raising.

(e) The area between Lagoons -1 and 2 towards the southern end of the ash pond can be
excavated to create additional ash disposal capacity.

(Arun Prasad)
Professor & Consultant

Place: IIT (BHU) Varanasi
Date: 9™ August 2020
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Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] [-]
4 Soil Cover (Dyke Raising) — ° 007 “ 21.00
Soil parameters
Starter Dyke Soil
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Rising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
| AN T
1 Foundation AR 26.00
Assigning and surfaces
Number e L Coordinates of surface points [m] Asmg_ned
X z X z soil
95.00 0.00 70.00 10.00 .
6700 1000 5450  15.00 onerDyke Sol
52.00 16.00 46.00 16.00
! /\\ 31.00 1000 2800 1000 - .
13.00 4.00 10.00 4.00 — o —
0.00 0.00 - - - B
125.00 0.00 125.00 15.00 Pond Ash
54.50 15.00 67.00 10.00
) \-\ 70.00 10.00 95.00 0.00 /'//// ///// //// Vi
YOI
// // / / /// //,/
I 2|
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Coordinates of surface points [m]

Assigned

Number Surface position .
X z X z soil
95.00 0.00 0.00 0.00 Foundation
-30.00 0.00 -30.00 -5.00
3 / 125.00 -5.00  125.00 0.00 o\ oy T
i ~ /
VI
AT AR AR A
Name : Soils and assignment Stage : 1
‘ i % s
[ - Y ayavs /
| — ° —° // /////
\

13)

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.

Analysis settings

Analysis settings : Standard
Analysis type : Safety factor
Safety factor : 1.50

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = 15.50 [m] oq= -13.51 [7]
Center : Angles :

z= 49.87 [m] op = 47.03 [°]
Radius : R= 49.69 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 2.86 > 1.50
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -1

L/

J/ s
/ /
///////

/// 7

Analysis 2
Circular slip surface

3
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Slip surface parameters

X = 27.86 [m] o= -28.88 [°]
Center : Angles :

z= 32.09 [m] op = 57.81 [°]
Radius : R = 32.08 [m]

The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 2.59 > 1.50
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -2

/// // ///
° . /
[ o //////////

I 4]
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Name : Project

Stage :
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0.16
9
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Interface
Number Interface location Coordinates of interface points [m]
z X z z
0.00 0.00 10.00 4.00 13.00 4.00
/“'\ 28.00 10.00 31.00 10.00 46.00 16.00
L 52.00 16.00 54.50 15.00 67.00 10.00
70.00 10.00 95.00 0.00
54.50 15.00 125.00 15.00
2
-30.00 0.00 0.00 0.00 95.00 0.00
3 N 125.00 0.00
T 7
Soil parameters - effective stress state
c
Number Name Pattern i ef ¥
[°] [kPa] [kKN/m3]
1 Starter Dyke Soil —c — 5.00 64.00 18.00
a4 7
SIS
2 Pond Ash s // Vi 30.00 0.00 12.00
/ PO
S S
a4 e
N /// // Yy
3 Ash Hearth (Dyke Rising) s // // Vi 30.00 0.00 12.00
sy /// R
4 Soil Cover (Dyke Raising) o “ 5.00 64.00 19.06
Soil parameters - uplift
I 1]
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Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke Soi . — . ] 20.00
LS
v /
2 PondAsh S 14.00
Y /// -
a4 ‘
. /// //// v
& Ash Hearth (Dyke Rising) . . // v 14.00
LSy /// R
4 Soil Cover (Dyke Raising) — ° “ 21.00
Soil parameters
Starter Dyke Soil
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of sail : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Rising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : ¢ef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
SOV
1 Foundation AR 26.00
Assigning and surfaces
I 2|
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Number e L Coordinates of surface points [m] Assig-ned
X z X z soil
95.00 0.00 70.00 10.00 )
6700 1000 5450 1500 —rarter DykeSoil
52.00 16.00 46.00 16.00
! /\\ 3100 1000 2800 1000 - —
13.00 4.00 10.00 400 — T — —
0.00 0.00 o o =
125.00 0.00 125.00 15.00 Pond Ash
54.50 15.00 67.00 10.00
70. 10. ) ) ' ' e
) \..\ 0.00 0.00 95.00 0.00 ////;/////// /
S s //// ol
/////,/// // ,/
95.00 0.00 0.00 0.00 Foundation
-30.00 0.00 -30.00 -5.00
3 / 125.00 500  125.00 0.00 A\ o\
i ~ /
A A AN A
Water
Water type : No water
Tensile crack
Tensile crack not inputted.
Earthquake
Horizontal seismic coefficient : K, = 0.16
Vertical seismic coefficient: K, = 0.16
Analysis settings
Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00
Results (Stage of construction 1)
Analysis 1
Circular slip surface
Slip surface parameters
X = 12.93 [m] oq = -8.35 [°]
Center : Angles :
z= 61.70 [m] o = 40.81 [°]
Radius : R = 60.70 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
Factor of safety =2.30 > 1.00
Slope stability SATISFACTORY
I 3
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Name : Analysis Stage - analysis : 1-1

Analysis 2
Circular slip surface

Slip surface parameters

X = 24.31 [m] oq= -19.38 [°]
Center: Angles :
z= 51.37 [m] op = 44.93 [
Radius : R = 51.38 [m]

The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 1.80 > 1.00
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -2

4]
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Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
-44.00 0.00 -34.00 4.00 -31.00 4.00
ﬁ\ -16.00 10.00  -13.00 10.00 2.00 16.00
L \ 5.00 16.00 24.00 23.00 31.00 23.00
‘ 46.00  16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
2 )//j>‘\ -14.00 925  -11.00 9.25 4.00 15.25
} 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
0.00 0.00 10.00 4.00 13.00 4.00
s /@\\ 28.00 10.00 31.00 10.00 44 .53 15.41
} 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
4 //////>\)TT
]
-75.00 0.00 -44.00 0.00 -42.00 0.00
5 ﬁ\ . 000 000 9500 000 12500 0.0
T Lan T
Soil parameters - effective stress state
C
Number Name Pattern e ef ¥
[°] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
v 7 e
I
2 Pond Ash s // v 30.00 0.00 12.00
s
e
s e
i S
8 Ash Hearth (Dyke Raising) / . // 30.00 0.00 12.00
Sy /// i
4 Soil Cover (Dyke Raising) — ° 5.00 64.00 19.06
Soil parameters - uplift
I 1]
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Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke . — . ] 20.00
LS
/ /
2 PondAsh S 14.00
Y /// -
a4 ‘
N IS
& Ash Hearth (Dyke Raising) . . // v 14.00
LSy /// R
4 Soil Cover (Dyke Raising) — ° “ 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of sail : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : ¢ef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
SOV
1 Foundation AR 26.00
Assigning and surfaces
I 2|
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Number e L xCoordinatezs of surfaci points [m]z Asziogi:led
_;ggg ggg _?igg Zg: Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
)///{>\ 30.50 22.25 44.53 15.41 . L
! » | 4600 1600  31.00 2300 . . - o -
24.00 23.00 5.00 1600 o = o T . 7
2.00 16.00  -13.00 1000 -
-16.00 10.00  -31.00 4.00
-34.00 400  -44.00 0.00
1300 400 2800 100 A" Hearth Oyke Raisig)
31.00 10.00 4453 15.41
) //@\ 30.50 2225 24.50 2225 oy
| 700 1525 400 1525 " < //////
-11.00 9.25  -14.00 9.25 ///////// 0
-29.00 325  -32.00 3.25 — <
-42.00 0.00
95.00 0.00 77.50 7.00
7000 1000  67.00 1000 StarerDyke
m 52.00 16.00 46.00 16.00
3 ‘ 4453 15.41 31.00 10.00  ° . —
28.00 10.00 13.00 400 — —
10.00 4.00 0.00 0.00 ° -
125.00 0.00  125.00 700 L e
77.60 7.00 77.50 7.00
4 A 95.00 0.00 /'//// /'// //////
’ WPV
S S S
95.00 0.00 0.00 000 _ i
-42.00 0.00  -44.00 0.00
5 /@\ 1 -75.00 0.00  -75.00 .00 T\
! < ! 125.00 -5.00  125.00 000 ' /) )
AR N W W
AR A SN AN
Name : Soils and assignment Stage : 1

(4]

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.
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Analysis settings

Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters
X = 66.56 [m] oq = -46.25 [°]
Center : Angles :
z= 62.23 [m] op = 13.21 [°]
Radius : R = 56.73 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
Factor of safety = 2.42 > 1.00
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1 -1
\ 7 \
/
| 4 / - o
Analysis 2
Circular slip surface
Slip surface parameters
X = 60.63 [m] o= -58.29 [7]
Center : Angles :
z= 46.32 [m] o = 31.94 [°]
Radius : R = 46.34 [m]
The slip surface after optimization.
Slope stability verification (Spencer)
Factor of safety = 1.81 > 1.00
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1-2
! _ /; // S !
\ s —
| 7/ o o 7 7
I 4]
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Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
-44.00 0.00 -34.00 4.00 -31.00 4.00
ﬁ\ -16.00 10.00  -13.00 10.00 2.00 16.00
L \ 5.00 16.00 24.00 23.00 31.00 23.00
‘ 46.00  16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
2 )//j>‘\ -14.00 925  -11.00 9.25 4.00 15.25
} 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
0.00 0.00 10.00 4.00 13.00 4.00
s /@\\ 28.00 10.00 31.00 10.00 44 .53 15.41
} 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
4 //////>\)TT
]
-75.00 0.00 -44.00 0.00 -42.00 0.00
5 ﬁ\ . 000 000 9500 000 12500 0.0
T Lan T
Soil parameters - effective stress state
C
Number Name Pattern e ef ¥
[°] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
v 7 e
I
2 Pond Ash s // v 30.00 0.00 12.00
s
e
s e
i S
8 Ash Hearth (Dyke Raising) / . // 30.00 0.00 12.00
Sy /// i
4 Soil Cover (Dyke Raising) — ° 5.00 64.00 19.06
Soil parameters - uplift
I 1]
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[IT (BHU) Varanasi Stability Analysis_1st Raising
Arun Prasad
Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke . — . ] 20.00
LS
/ /
2 PondAsh S 14.00
Y /// -
a4 ‘
N IS
& Ash Hearth (Dyke Raising) . . // v 14.00
LSy /// R
4 Soil Cover (Dyke Raising) — ° “ 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of sail : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : ¢ef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
SOV
1 Foundation AR 26.00
Assigning and surfaces
I 2|
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[IT (BHU) Varanasi Stability Analysis_1st Raising
Arun Prasad

Number e L xCoordinatezs of surfaci points [m]z Asziogi:led
_;ggg ggg _?igg Zg: Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
)///{>\ 30.50 22.25 44.53 15.41 . L
! » | 4600 1600  31.00 2300 . . - o -
24.00 23.00 5.00 1600 o = o T . 7
2.00 16.00  -13.00 1000 -
-16.00 10.00  -31.00 4.00
-34.00 400  -44.00 0.00
1300 400 2800 100 A" Hearth Oyke Raisig)
31.00 10.00 4453 15.41
) //@\ 30.50 2225 24.50 2225 oy
| 700 1525 400 1525 " < //////
-11.00 9.25  -14.00 9.25 ///////// 0
-29.00 325  -32.00 3.25 — <
-42.00 0.00
95.00 0.00 77.50 7.00
7000 1000  67.00 1000 StarerDyke
m 52.00 16.00 46.00 16.00
3 ‘ 4453 15.41 31.00 10.00  ° . —
28.00 10.00 13.00 400 — —
10.00 4.00 0.00 0.00 ° -
125.00 0.00  125.00 700 L e
77.60 7.00 77.50 7.00
4 A 95.00 0.00 /'//// /'// //////
’ WPV
S S S
95.00 0.00 0.00 000 _ i
-42.00 0.00  -44.00 0.00
5 /@\ 1 -75.00 0.00  -75.00 .00 T\
! < ! 125.00 -5.00  125.00 000 ' /) )
AR N W W
AR A SN AN
Name : Soils and assignment Stage : 1

(4]

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.

I 3

[Geo 5 - Slope stability (school version) | version 5.8.13.0 | hardware key 6291/ 1 | Inistitute of Technology, BHU | Copyright (c) FINE Ltd. 2009 | f
www.finesoftware.eu] school version

15



174

[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_1st Raising

Analysis settings

Analysis settings : Standard
Analysis type : Safety factor
Safety factor : 1.50

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

x=  -19.66 [m] o= -14.73 [°]
Center : Angles :

z= 68.76 [m] op = 47.86 [°]
Radius : R = 68.20 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 2.12 > 1.50
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -1

| S !
/.
| 4 2 - o
| e — .
Analysis 2
Circular slip surface
Slip surface parameters
x=  -44.11 [m] oq = 0.10 [
Center : Angles :
z=  120.21 [m] ap = 36.01 [°]
Radius : R= 120.16 [m]

The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 1.94 > 1.50
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1-2

4]
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_1st Raised Ash Dyke

Slope stabilty analysis

Project

Task :  Stability Analysis_1st Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

www.finesoftware.eu]

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
-44.00 0.00 -34.00 4.00 -31.00 4.00
ﬁ\ -16.00 10.00  -13.00 10.00 2.00 16.00
i 5.00 16.00 24.00 23.00 31.00 23.00
46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
2 )//j>‘\ -14.00 925  -11.00 9.25 4.00 15.25
} 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
0.00 0.00 10.00 4.00 13.00 4.00
s /@\\ 28.00 10.00 31.00 10.00 44 .53 15.41
} 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
4 //////>\)TT
|
-75.00 0.00 -44.00 0.00 -42.00 0.00
5 ﬁ\ . 000 000 9500 000 12500 0.0
T Lan T
Soil parameters - effective stress state
c
Number Name Pattern e ef ¥
[°] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
v 7 e
I
2 Pond Ash s // v 30.00 0.00 12.00
Y
e
s e
i S
8 Ash Hearth (Dyke Raising) / . // 30.00 0.00 12.00
Sy /// i
4 Soil Cover (Dyke Raising) — ° 5.00 64.00 19.06
Soil parameters - uplift
I 1]
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lIT (BHU) Varanasi Stability Analysis_1st Raised Ash Dyke
Arun Prasad
Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke . — . ] 20.00
S / 7
/ /
2 PondAsh S 14.00
P /// o
a4 e
N IS
& Ash Hearth (Dyke Raising) . . // v 14.00
LSy /// R
4 Soil Cover (Dyke Raising) — ° “ 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of sail : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : ¢ef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
SOV
1 Foundation AR 26.00
Assigning and surfaces
I 2|
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lIT (BHU) Varanasi Stability Analysis_1st Raised Ash Dyke
Arun Prasad
Number e L Coordinates of surface points [m] ASS|g-ned
X z X z soil
-42.00 0.00 -32.00 3.25 ) .
22900 3.95 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
] )//j>\ 30.50 22.25 44.53 15.41 . L
> } 46.00 16.00 31.00 2300 ° T - o
24.00 23.00 5.00 16.00 oo * . . )
2.00 16.00 -13.00 10.00 - -t
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
0.00 0.00 10.00 4.00 -
13.00 400  28.00 10,00 /Sh Hearth (Dyke Raising)
31.00 10.00 44.53 15.41
. ///;-/C>\ 30.50 22.25 24.50 22.25 AT A Sy
| 700 1525 400 1525 ;/ ///////// d
-11.00 925  -14.00 025 0000
-29.00 325  -32.00 325 LS
-42.00 0.00
95.00 0.00 77.50 7.00
7000 1000  67.00  100p SuarterDyke
m 52.00 16.00 46.00 16.00
3 | 44.53 15.41 31.00 10.00 ° - o —
28.00 10.00 13.00 400 — 5 .
10.00 4.00 0.00 0.00 ° -
125. . . .
5.00 0.00 125.00 7.00 Pond Ash
77.60 7.00 77.50 7.00
95.00 0.00 A A4 e
4 ////////// 7/
DY e
95.00 0.00 0.00 0.00 Foundation
-42.00 0.00 -44.00 0.00
5 /@\ 1 -75.00 0.00  -75.00 -5.00 o\
! = ! 125.00 -5.00  125.00 000 '/ /)
VAT T
AR A SN AN
Name : Soils and assignment Stage : 1
| |
B, o
} D’ @l | }
\ \
| |
\ \
Water
Water type : No water
Tensile crack
Tensile crack not inputted.
Earthquake
I 3]
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_1st Raised Ash Dyke

Horizontal seismic coefficient : K, = 0.16

Vertical seismic coefficient :

Analysis settings

Analysis settings : User-defined
Safety factor

Analysis type :
Safety factor :

Ky= 0.16

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = 63.27 [m] o= -47.41 [7]
Center: Angles :

z= 55.59 [m] oo = 12.40 [°]
Radius : R= 48.16 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)

Factor of safety = 1.97 > 1.00

Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -1

Analysis 2
Circular slip surface

Slip surface parameters

Center :

Radius :

= 58.08 [m] oq = -49.40 [°]
Angles :
z= 56.54 [m] op = 28.81 [°]
R = 56.54 [m]

The slip surface after optimization.

Slope stability verification (Spencer)

Factor of safety = 1.22 > 1.00

Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1-2

|
|
[ V4 | |
T 1
\ \
\ \
\ \
Analysis 3
Circular slip surface
I _ _ _ . 4]
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lIT (BHU) Varanasi Stability Analysis_1st Raised Ash Dyke
Arun Prasad

Slip surface parameters

x=  -16.02 [m] oq= -18.40 [°]
Center : Angles :
z= 60.64 [m] op = 51.23 []
Radius : R = 60.11 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
Factor of safety = 1.33 > 1.00
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1 -3
; Z ;
| <5
| |
| |
| |
Analysis 4
Circular slip surface
Slip surface parameters
x=  -24.02 [m] oq = -4.85 [°]
Center: Angles :
z= 85.39 [m] op = 40.17 [°]
Radius : R = 81.66 [m]
The slip surface after optimization.
Slope stability verification (Spencer)
Factor of safety = 1.24 > 1.00
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1 -4

W

?\I\

|
I 1 N

| 5|
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
-44.00 0.00 -34.00 4.00 -31.00 4.00
//2>\ -16.00 10.00 -13.00 10.00 2.00 16.00
i 5.00 16.00 24.00 23.00 31.00 23.00
33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
2 )/j>‘\ -14.00 925  -11.00 9.25 400 1525
7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
33.14 22.00 125.00 22.00
3
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44,53 15.41
“ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
° />\)ﬁ
-75.00 0.00 -44.00 0.00 -42.00 0.00
6 / 0.00 0.00 95.00 0.00 125.00 0.00
T 7
Soil parameters - effective stress state
c
Number Name Pattern i ef ¥
[’] [kPa] [kN/m3]
1 Starter Dyke — —_ e — 5.00 64.00 18.00
/ e e
S EIIes
2 Pond Ash S // Vi 30.00 0.00 12.00
s
S
;s //// 5
- / s
8 Ash Hearth (Dyke Raising) . // // v 30.00 0.00 12.00
Sy /// s
4 Soil Cover (Dyke Raising) . “ 5.00 64.00 19.06
Soil parameters - uplift
I 1]
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lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke
Arun Prasad
Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] -1
1 Starter Dyke . — . ] 20.00
LS
/ /
2 PondAsh S 14.00
Y /// -
- .
- /// //// v
& Ash Hearth (Dyke Raising) . . // v 14.00
LSy /// R
4 Soil Cover (Dyke Raising) — ° “ 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of sail : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : ¢ef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
SOV
1 Foundation AR 26.00
Assigning and surfaces
I 2|
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Number e L Coordinates of surface points [m] ASS|g-necI
X z X z soil
77.60 700  125.00 7.00
Pond Ash
12500 2200 3314 2200 097
46.00 16.00 52.00 16.00 . - >
1 />\ S
67.00 10.00 70.00 1000 S
s
7750 7.00 S
-42.00 000  -32.00 3.25
il Dyke Raisi
-29.00 325  -14.00 905 SOl Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 2225
30.50 22.25 4453 15.41
2 /9\ 46.00 16.00 33.14 2200 . o 0
? 31.00 23.00 24.00 2300 — . -
5.00 16.00 2.00 16.00 © — o =" ¢
-13.00 10.00  -16.00 10.00
-31.00 400  -34.00 4.00
-44.00 0.00
0.00 0.00 10.00 4.00 .
13.00 400  28.00 10,00 /Sh Hearth (Dyke Raising)
31.00 10.00 44.53 15.41
, ///;-/—Q\ 30.50 22.25 24.50 225 . .
700 1525 400 1525 ;/ ///////// d
-11.00 925  -14.00 025 S
-29.00 325  -32.00 325 LSS S
-42.00 0.00
95.00 0.00 7750 7.00
70.00 1000  67.00 10,00 Starter Dyke
/>\ﬁ 52.00 16.00 46.00 16.00
& 44.53 15.41 31.00 10.00 - . —
28.00 10.00 13.00 400 — -
10.00 4.00 0.00 000 ° — = 5
125. . . .
5.00 000  125.00 700 L
77.60 7.00 77.50 7.00
95.00 0.00 s P
S
// // / ///,/
95.00 0.00 0.00 0.00 o
-42.00 000  -44.00 0.00
6 1//>\ -75.00 0.00 7500 500 / \ o\ o\ 1o\
! < 125.00 500  125.00 0.00 '
SRR
R AR AR AN A
Name : Soils and assignment Stage 01

Water
Water type : No water

3
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lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke
Arun Prasad

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.

Analysis settings

Analysis settings : Standard
Analysis type : Safety factor
Safety factor : 1.50

Results (Stage of construction 1)

Analysis 1
Circular slip surface
Slip surface parameters
x=  -17.80 [m] o= -19.16 [°]
Center : Angles :
z= 54.21 [m] op = 54.52 [°]
Radius : R = 53.77 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
Factor of safety =2.16 > 1.50
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1 -1
‘ Z % ST
| 2 SO
7 g . / /
1 7 T T T 7
\
Analysis 2
Circular slip surface
Slip surface parameters
X=  -44.18 [m] oq = 0.10 [7]
Center : Angles :
z= 117.62 [m] op = 36.44 [°]
Radius : R= 117.61 [m]
The slip surface after optimization.
Slope stability verification (Spencer)
Factor of safety = 1.94 > 1.50
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1-2
‘ Z % ST
| vy v /S //
| T Tl
i v — . o o s
I 4]
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_1st Raising

Slope stabilty analysis

Project

Task :  Stability Analysis_1st Raising

User: Arun Prasad
Author : Arun Prasad
Date: 12-07-2020

Analysis type : in effective parameters

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
-44.00 0.00 -34.00 4.00 -31.00 4.00
//2>\ -16.00 10.00 -13.00 10.00 2.00 16.00
i 5.00 16.00 24.00 23.00 31.00 23.00
33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
2 )/j>‘\ -14.00 925  -11.00 9.25 400 1525
7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
33.14 22.00 125.00 22.00
3
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44,53 15.41
“ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
° />\)ﬁ
-75.00 0.00 -44.00 0.00 -42.00 0.00
6 / 0.00 0.00 95.00 0.00 125.00 0.00
T 7
Soil parameters - effective stress state
c
Number Name Pattern i ef ¥
[’] [kPa] [kN/m3]
1 Starter Dyke — —_ e — 5.00 64.00 18.00
/ e e
S EIIes
2 Pond Ash S // Vi 30.00 0.00 12.00
s
S
;s //// 5
- / s
8 Ash Hearth (Dyke Raising) . // // v 30.00 0.00 12.00
Sy /// s
4 Soil Cover (Dyke Raising) . “ 5.00 64.00 19.06
Soil parameters - uplift
I 1]
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[IT (BHU) Varanasi Stability Analysis_1st Raising
Arun Prasad
Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke . — . ] 20.00
LS
/ /
2 PondAsh S 14.00
Y /// -
a4 ‘
N IS
& Ash Hearth (Dyke Raising) . . // v 14.00
LSy /// R
4 Soil Cover (Dyke Raising) — ° “ 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of sail : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : ¢ef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
SOV
1 Foundation AR 26.00
Assigning and surfaces
I 2|
[Geo 5 - Slope stability (school version) | version 5.8.13.0 | hardware key 6291 / 1 | Inistitute of Technology, BHU | Copyright (c) FINE Ltd. 2009 |

school version

27



186

[IT (BHU) Varanasi Stability Analysis_1st Raising
Arun Prasad

Number Surface position Coordinates of surface points [m] ASS|g-necI
X z X z soil
77.60 7. 125. .
00 5.00 7.00 Pond Ash

125.00 22.00 33.14 22.00

46.00 16.00 52.00 1600 , /o .o
1 />\ S
67.00 10.00 70.00 10.00 /////// 7
77.50 7.00 S
-42.00 0.00 -32.00 325 .
229,00 3.05 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 44.53 15.41
2 /9\ 46.00 16.00 33.14 2200 . e 0
u 31.00 23.00 24.00 2300 — . e .
5.00 16.00 2.00 16.00 © — o =" ¢
-13.00 10.00 -16.00 10.00
-31.00 4.00 -34.00 4.00
-44.00 0.00
0.00 0.00 10.00 4.00 .
13.00 400  28.00 10,00 /Sh Hearth (Dyke Raising)
31.00 10.00 44.53 15.41
5 ///;-/—Q\ 30.50 22.25 24.50 2225 ———
700 1525 400 1525 ;/ ///////// d
-11.00 925  -14.00 025 S
-29.00 325  -32.00 325 < S
-42.00 0.00
95.00 0.00 77.50 7.00
70.00 1000  67.00 10,00 Starter Dyke
/>\ﬁ 52.00 16.00 46.00 16.00
& 44.53 15.41 31.00 10.00 © . R
28.00 10.00 13.00 400 — —
10.00 4.00 0.00 0.00 ° = — =
125, . . )
5.00 0.00  125.00 700 L e
77.60 7.00 77.50 7.00
95.00 0.00 s —
VYO,
WYY,
// // / // ,/
95.00 0.00 0.00 0.00 _ o in
-42.00 0.00 -44.00 0.00
6 — -75.00 0.00 7500 500 / \ o\ o\ 1o\
! < 125.00 -5.00  125.00 0.00 '
R AR AR AN A
Name : Soils and assignment Stage 01
I
| 35 1
} I | | |
| |
| |
| |
3
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_1st Raising

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Horizontal seismic coefficient : K, = 0.16
Vertical seismic coefficient: K, = 0.16

Analysis settings

Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00

Results (Stage of construction

Analysis 1
Circular slip surface

1)

Slip surface parameters

x=  -20.74 [m] oq= -16.53 [’]
Center : Angles :

z= 59.43 [m] op = 52.12 [°]
Radius : R= 59.33 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 1.29 > 1.00
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -1

Analysis 2
Circular slip surface

Slip surface parameters

x=  -43.77 [m] oq = -0.08 [°]
Center : Angles :

z= 127.39 [m] op = 34.96 [°]
Radius : R=127.37 [m]

The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety =1.18 > 1.00
Slope stability SATISFACTORY

4]
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Arun Prasad

Name : Analysis Stage - analysis : 1 -2

5]
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_2nd Raising

Slope stabilty analysis

Project

Task :  Stability Analysis_2nd Raising

User: Arun Prasad
Author : Arun Prasad
Date: 12-07-2020

Analysis type : in effective parameters

www.finesoftware.eu]

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
29.80 23.00 40.50 28.00 43.50 28.00
1 /\ 53.50 33.00 60.50 33.00 83.20 22.00
31.00 23.00 41.00 27.50 44.00 27.50
2 /\ 54.00 32.50 60.00 32.50 82.00 22.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
° />\ 5.00 16.00 24.00 23.00 29.80 23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
s 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
A 33.14 22.00 82.00 22.00 83.20 22.00
5 7 125.00 22.00
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 4453 15.41
° />\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
7 />\)ﬁ
-75.00 0.00 -44.00 0.00 -42.00 0.00
8 / 0.00 0.00 95.00 0.00 125.00 0.00
T 7
Soil parameters - effective stress state
c
Number Name Pattern e ef ¥
[’] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I 1]
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Arun Prasad
Number Name Pattern et Cef U
[°] [kPa] [kN/m3]
s 7
I
2 Pond Ash J . // v 30.00 0.00 12.00
P /// -
/ / a4 //// P
- Varavs v
8 Ash Hearth (Dyke Raising) s . // v 30.00 0.00 12.00
‘S /// R
4 Soil Cover (Dyke Raising) — * 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] -]
1 Starter Dyke . — . ] 20.00
/ /’ s v 7 P
v /
2 Pond Ash S 14.00
Y /// -
/ / 7
N /// //// Y
3 Ash Hearth (Dyke Raising) / . // v 14.00
Y /// -
4 Soil Cover (Dyke Raising) — ° * 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
I 2|
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Stability Analysis_2nd Raising
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Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample v
[kN/m3]
/’ LR WA
1 Foundation \ / \ / \ / 26.00
Assigning and surfaces
Number Surface position Coordinates of surface points [m] Assng'ned
X z X z soil
83.20 22.00 60.50 33.00
il Dyke Raisi
5350 3300 4350 2800 -0 Cover (DykeRaising)
40.50 28.00 29.80 23.00 ..
! 3100 2300 4100 2750 © .. o o o
44.00 27.50 54.00 32.50 oo o T T
60.00 32.50 82.00 22.00 : .
82.00 22.00 60.00 32.50 .
5400 3250 4400  27.50 'S Hearth (Dyke Raising)
41.00 27.50 31.00 23.00 R / e
33.14 22.00 % /////// 7,
OISO
77. 7. . .
60 00 125.00 7.00 Pond Ash
125.00 22.00 83.20 22.00
82.00 22.00 33.14 22.00 AT A S
3 //>\ > 4600 1600 5200  16.00 ;/ ///////// q
67.00 10.00  70.00 10.00 //////// //////
77.50 7.00 LSS =
-42.00 0.00 -32.00 325 .
2900 3.05 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 44.53 15.41
4 /: § 46.00 16.00 33.14 2200 . s ° — ° ° -
? 31.00 23.00 29.80 23.00 —° D° o° e T . =
24.00 23.00 5.00 16.00 - 5 o ——° no —
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
0.00 0.00 10.00 4.00 Ash Hearth (Dyke Raising)
13.00 4.00 28.00 10.00
31.00 10.00 44.53 15.41
30.50 22.25 24.50 22.25 AT A S
5 //f/>\ 700 1525 400 1525 ;/ N d
-11.00 925  -14.00 9.25 //////// //////
-29.00 3.25 -32.00 325 ° LSS oo
-42.00 0.00
I 3]
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Arun Prasad
Number Surface position Coordinates of surface points [m] ASS|g-ned
X z X z soil
95.00 0.00 77.50 7.00
7000 1000  67.00 1000 StarerDyke
52.00 16.00 46.00 16.00
6 N 44.53 15.41 31.00 10.00 ° . . —
28.00 10.00 13.00 4.00 — s
10.00 4.00 0.00 0.00 ° e -
125.00 0.00 125.00 7.00 Pond Ash
77.60 7.00 77.50 7.00
95.00 0.00 A A 4 7
S
// //// / ///,/
95.00 0.00 0.00 0.00 Foundation
-42.00 0.00 -44.00 0.00
8 1//>\ -75.00 0.00 -75.00 -5.00 A N /
< 125.00 -5.00 125.00 0.00 '/
R AT A A
Name : Soils and assignment Stage : 1
| |
| |
|
|
|
\
\

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.

Analysis settings

Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = 79.52 [m] oq = -36.63 [°]
Center : Angles :
z= 70.45 [m] ap = 4.12 [°]
Radius : R = 48.48 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
I 4]
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Arun Prasad

lIT (BHU) Varanasi Stability Analysis_2nd Raising

Factor of safety =2.03 > 1.00
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -1

|
! / s Vs
A / S S
| /////// LT TN
i / v / ° o - o - / J s
Analysis 2
Circular slip surface
Slip surface parameters
X = 85.04 [m] oq = -46.40 [°]
Center: Angles :
z= 57.77 [m] o = 5.23 [7]
Radius : R= 35.92 [m]
The slip surface after optimization.
Slope stability verification (Spencer)
Factor of safety = 1.41 > 1.00
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1-2
[ 7 / |
! 7 ST s
ad / oSS
| /////// LT L
| 0 2 s 77
I _ 5]
[Geo 5 - Slope stability (school version) | version 5.8.13.0 | hardware key 6291 / 1 | Inistitute of Technology, BHU | Copyright (c) FINE Ltd. 2009 |

www.finesoftware.eu]

school version

35



194

[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_2nd Raising

Slope stabilty analysis

Project

Task :  Stability Analysis_2nd Raising

User: Arun Prasad
Author : Arun Prasad
Date: 12-07-2020

Analysis type : in effective parameters

www.finesoftware.eu]

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
29.80 23.00 40.50 28.00 43.50 28.00
1 /\ 53.50 33.00 60.50 33.00 83.20 22.00
31.00 23.00 41.00 27.50 44.00 27.50
2 /\ 54.00 32.50 60.00 32.50 82.00 22.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
° />\ 5.00 16.00 24.00 23.00 29.80 23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
s 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
A 33.14 22.00 82.00 22.00 83.20 22.00
5 7 125.00 22.00
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 4453 15.41
° />\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
7 />\)ﬁ
-75.00 0.00 -44.00 0.00 -42.00 0.00
8 / 0.00 0.00 95.00 0.00 125.00 0.00
T 7
Soil parameters - effective stress state
c
Number Name Pattern e ef ¥
[’] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I 1]
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Arun Prasad
Number Name Pattern et Cef U
[°] [kPa] [kN/m3]
s 7
I
2 Pond Ash J . // v 30.00 0.00 12.00
P /// -
/ / a4 //// P
- Varavs v
8 Ash Hearth (Dyke Raising) s . // v 30.00 0.00 12.00
‘S /// R
4 Soil Cover (Dyke Raising) — * 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] -]
1 Starter Dyke . — . ] 20.00
/ /’ s v 7 P
v /
2 Pond Ash S 14.00
Y /// -
/ / 7
N /// //// Y
3 Ash Hearth (Dyke Raising) / . // v 14.00
Y /// -
4 Soil Cover (Dyke Raising) — ° * 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
I 2|
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Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample v
[kN/m3]
/’ LR WA
1 Foundation \ / \ / \ / 26.00
Assigning and surfaces
Number Surface position Coordinates of surface points [m] Assng'ned
X z X z soil
83.20 22.00 60.50 33.00
il Dyke Raisi
5350 3300 4350 2800 -0 Cover (DykeRaising)
40.50 28.00 29.80 23.00 ..
! 3100 2300 4100 2750 © .. o o o
44.00 27.50 54.00 32.50 oo o T T
60.00 32.50 82.00 22.00 : .
82.00 22.00 60.00 32.50 .
5400 3250 4400  27.50 'S Hearth (Dyke Raising)
41.00 27.50 31.00 23.00 R / e
33.14 22.00 % /////// 7,
OISO
77. 7. . .
60 00 125.00 7.00 Pond Ash
125.00 22.00 83.20 22.00
82.00 22.00 33.14 22.00 AT A S
3 //>\ > 4600 1600 5200  16.00 ;/ ///////// q
67.00 10.00  70.00 10.00 //////// //////
77.50 7.00 LSS =
-42.00 0.00 -32.00 325 .
2900 3.05 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 44.53 15.41
4 /: § 46.00 16.00 33.14 2200 . s ° — ° ° -
? 31.00 23.00 29.80 23.00 —° D° o° e T . =
24.00 23.00 5.00 16.00 - 5 o ——° no —
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
0.00 0.00 10.00 4.00 Ash Hearth (Dyke Raising)
13.00 4.00 28.00 10.00
31.00 10.00 44.53 15.41
30.50 22.25 24.50 22.25 AT A S
5 //f/>\ 700 1525 400 1525 ;/ N d
-11.00 925  -14.00 9.25 //////// //////
-29.00 3.25 -32.00 325 ° LSS oo
-42.00 0.00
I 3]
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Number Surface position Coordinates of surface points [m] ASS|g-ned
X z X z soil
95.00 0.00 77.50 7.00
7000 1000  67.00 1000 “tarterDyke
52.00 16.00 46.00 16.00
g N 4453 15.41 31.00 10.00 ¢ - > —
28.00 10.00 13.00 4.00 — s .
10.00 4.00 0.00 0.00 ° e -
125.00 0.00 125.00 7.00 Pond Ash
77.60 7.00 77.50 7.00
95.00 0.00 A a4 7
7 ;// // ////// /
/ / /
/ /s /
// /// /// //'/
95.00 0.00 0.00 0.00 Eoundation
-42.00 0.00 -44.00 0.00

8 />\ -75.00 0.00 -75.00 5000 o
125.00 -5.00 125.00 0.00

VRN A N AR
AR A Y

Name : Soils and assignment Stage : 1

Name : Soils and assignment Stage : 1

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.

Analysis settings

Analysis settings : Standard
Analysis type : Safety factor
Safety factor : 1.50

Results (Stage of construction 1)

I 4]
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Arun Prasad

Analysis 1
Circular slip surface

Slip surface parameters

X = -8.74 [m] o= -17.84 [°]
Center: Angles :

z=  80.79 [m] ap=  53.67 []
Radius : R= 80.67 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 1.76 > 1.50
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -1

Name : Analysis Stage - analysis : 1-1

Analysis 2
Circular slip surface

Slip surface parameters

X = 1.32 [m] o= -20.08 [’]
Center : Angles :

z= 85.38 [m] op = 49.67 [°]
Radius : R = 85.37 [m]

The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 1.57 > 1.50
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1-2
|
/
\ 4 p \
‘ 7 e 7
/ / /

| = // // / s Yz // g /S //
\ // S // - v /
i s o D

I 5]
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Name : Analysis

Stage - analysis : 1 -2

7
/// |
7/ v s s
v / S
////// /0 o ///////////
s TS 777

6|
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Arun Prasad

Stability Analysis_Raised Ash Dyke

Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

www.finesoftware.eu]

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
29.80 23.00 40.50 28.00 43.50 28.00
1 /\ 53.50 33.00 60.50 33.00 83.20 22.00
31.00 23.00 41.00 27.50 44.00 27.50
2 /\ 54.00 32.50 60.00 32.50 82.00 22.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
° />\ 5.00 16.00 24.00 23.00 29.80 23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
s 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
A 33.14 22.00 82.00 22.00 83.20 22.00
5 7 125.00 22.00
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 4453 15.41
° />\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00
7 />\)ﬁ
-75.00 0.00 -44.00 0.00 -42.00 0.00
8 / 0.00 0.00 95.00 0.00 125.00 0.00
T 7
Soil parameters - effective stress state
c
Number Name Pattern e ef ¥
[’] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I 1]
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Arun Prasad
Number Name Pattern et Cef U
[°1 [kPa] [kN/m3]
s / ’
I
2 Pond Ash J . // v 30.00 0.00 12.00
P /// o
S
- Varavs v
8 Ash Hearth (Dyke Raising) s . // v 30.00 0.00 12.00
Y /// -
4 Soil Cover (Dyke Raising) — “ 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern fsat ’s "
[kN/m3] [kN/m3] -]
1 Starter Dyke . — . ] 20.00
/ /’ s // P
/ /
2 Pond Ash S 14.00
Y /// -
/ / ’
N /// //// Y
3 Ash Hearth (Dyke Raising) / . // v 14.00
Y /// -
4 Soil Cover (Dyke Raising) e “ 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
I 2|
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Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample v
[kN/m3]
/’ LR WA
1 Foundation \ / \ / \ / 26.00
Assigning and surfaces
Number e T Coordinates of surface points [m] Assng'ned
X z X z soil
83.20 22.00 60.50 33.00
il Dyke Raisi
5350 3300 4350 2800 -0 Cover (DykeRaising)
40.50 28.00 29.80 23.00 ..
! 3100 2300 4100 2750 © .. o o o
44.00 27.50 54.00 32.50 © e 7]
60.00 32.50 82.00 22.00 : .
82.00 22.00 60.00 32.50 .
5400 3250 4400  27.50 'S Hearth (Dyke Raising)
41.00 27.50 31.00 23.00 R / e
2 / S /// a4
33.14 22.00 % /////// 7,
% /,////////
77. 7. . .
60 00 125.00 7.00 Pond Ash
125.00 22.00 83.20 22.00
82.00 22.00 33.14 22.00 Ay e
3 //>\ > 4600 1600 5200  16.00 ;/ ///////// q
67.00 1000  70.00  10.00 //////// //////
77.50 7.00 s o
-42.00 0.00 -32.00 3.25 ) .
2900 3.05 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 44.53 15.41
4 /: § 46.00 16.00 33.14 22.00 . o 0 — ° =
? 31.00 23.00 29.80 23.00 —° . = e T . =
24.00 23.00 5.00 16.00 - o - no °
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
0.00 0.00 10.00 4.00 Ash Hearth (Dyke Raising)
13.00 4.00 28.00 10.00
31.00 10.00 44.53 15.41
30.50 22.25 24.50 22.25 AT A S
° ///f/>\ 700 1525 400 1525 ;/ ///////// “
-11.00 925  -14.00 9.25 //////// //////
-29.00 3.25 -32.00 325 ° LSS oo
-42.00 0.00
I 3]
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Number Surface position Coordinates of surface points [m] ASS|g-ned
X z X z soil
95.00 0.00 77.50 7.00
7000 1000  67.00 1000 “tarterDyke
52.00 16.00 46.00 16.00
g N 4453 15.41 31.00 10.00 ¢ - > —
28.00 10.00 13.00 4.00 — s
10.00 4.00 0.00 0.00 ° e -
125.00 0.00 125.00 7.00 Pond Ash
77.60 7.00 77.50 7.00
95.00 0.00 A a4 7
7 ;// // ////// /
/ / /
/ /s /
// /// /// //'/
95.00 0.00 0.00 0.00 Eoundation
-42.00 0.00 -44.00 0.00

8 />\ -75.00 0.00 -75.00 5000 o
125.00 -5.00 125.00 0.00

VRN A N AR
AR A Y

Name : Soils and assignment Stage : 1

£ (7]

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Horizontal seismic coefficient : K, = 0.16
Vertical seismic coefficient: K, = 0.16

Analysis settings

Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters
X = 78.95 [m] oq = -53.09 [°]
Center : Angles :
z= 50.23 [m] o = 10.27 [°]

Analysis of the slip surface without optimization.

I 4]
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Slip surface parameters
Radius : R=  28.69 [m] |
Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 1.05 > 1.00
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1-1
| 2
/ L7 /
| 7 L
Va4 A .
\ y, 4 |
| |
| |
| |
Analysis 2
Circular slip surface
Slip surface parameters
X = 82.86 [m] oq = -50.76 [°]
Center : Angles :
z= 52.04 [m] o = 3.61 [°]
Radius : R = 30.10 [m]
The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 0.95 < 1.00
Slope stability NOT SATISF.

Name : Analysis Stage - analysis : 1 -2
|
/
:
\
| |
| |
| |
Analysis 3
Circular slip surface
Slip surface parameters
x=  -15.56 [m] o= -11.28 [°]
Center: Angles :
z= 105.66 [m] op = 45.94 [°]
Radius : R= 104.48 [m]
Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 1.23 > 1.00
Slope stability SATISFACTORY

| 5|
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Name : Analysis

Stage - analysis : 1-3

7
/ N s
7 PO
% A
AL |

Analysis 4
Circular slip surface

Slip surface parameters

X = 2.69 [m] o= -17.91 [°]
Center : Angles :

z= 101.93 [m] op = 42.97 [
Radius : R=101.93 [m]

The slip surface after optimization.

Slope stability verification (Spencer)

Factor of safety = 1.03 > 1.00
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1-4

/

///////

6|
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Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

Interface

Coordinates of interface points [m]
X z X z X z

2980 2300 4050 2800 4350  28.00
1 5350 3300  60.50 3300 6256  32.00
8320  22.00
31.00 2300  41.00 2750 4400  27.50
2 f 5400 3250  60.00 3250 8200  22.00

62.56 32.00 125.00 32.00

Number Interface location

W

-44.00 0.00 -34.00 4.00 -31.00 4.00

-16.00 1000  -13.00  10.00 200  16.00
) />\ 500 1600 2400 2300 2980  23.00

31.00 23.00 33.14 22.00 46.00 16.00

-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
S 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
~ 33.14 22.00 82.00 22.00 83.20 22.00
6 . 125.00 22.00
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44.53 15.41
! _2_/>\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00

7500 000  -4400 000  -4200 0.0
9 / 000 000 9500 000 12500 000

Soil parameters - effective stress state

| 1]
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C,
Number Name Pattern i ef ¥
[°] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I
2 Pond Ash s // // v 30.00 0.00 12.00
sy /// R
s e
B Ash Hearth (Dyke Raising) . // // Vs 30.00 0.00 12.00
‘s /// R
4 Soil Cover (Dyke Raising) T ° ° A 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern e Ui "
[kN/m3] [kN/m3] -1
1 Starter Dyke o — ° — 20.00
i
2 PondAsh ///// 7 14.00
sy /// R
7 ///// / // /
8 Ash Hearth (Dyke Raising) // / // // v 14.00
sy /// R
4 Soil Cover (Dyke Raising) — ° A 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : pef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
I 2|
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Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
// LU WA
1 Foundation AR 26.00
Assigning and surfaces
Number S A e Coordinates of surface points [m] ASS|g_ned
X z X z soil
83.20 22.00 62.56 32.00 ) .
6050 3300 5350 3300 -0 Cover(DykeRaising)
43.50 28.00 40.50 28.00
1 29.80 23.00 31.00 23.00 , +—— ° S
41.00 27.50 44.00 2750 —° —, o ™ o =
54.00 32.50 60.00 3250 ¢ w0 o ="
82.00 22.00
82.00 22.00 60.00 32.50 .
5400 3250 4400  27.50 'S Hearth (Dyke Raising)
41.00 27.50 31.00 23.00 R / e
2 f S
33.14 22.00 v /////// ////
OOV IY I
125. 22. . .
5.00 00 125.00 32.00 Pond Ash
62.56 32.00 83.20 22.00
a4 / [
3 Y e
o, //// P
S s
77. . . .
60 7.00 125.00 7.00 Pond Ash
125.00 22.00 83.20 22.00
82.00 22.00 33.14 22.00 P A
4 />\ > 4600 1600 5200  16.00 ;/ ///////////
67.00 10.00 70.00 10.00 /////// /s ////
77.50 7.00 S se
-42.00 0.00 -32.00 325 _ i
22900 3.95 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 4453 15.41
° )//9{\ 4600 1600 3314 2200 R
? 31.00 23.00 29.80 23.00 — — . o — o =
24.00 23.00 5.00 16.00 - 5 o ——° Ao —
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
I 3]
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Number e L Coordinates of surface points [m] ASS|g-ned
X z X z soil
0.00 0.00 10.00 4.00 -
13.00 4.00 28.00 10.00 Ash Hearth (Dyke Raising)
31.00 10.00 44.53 15.41
30.50 22.25 24.50 22.25 A S e
® ///f/>\ 700 1525 400 1525 ;/ ///////// d
-11.00 9.25  -14.00 025 /0 s 0
-29.00 325  -32.00 325 LSS S
-42.00 0.00
. . 77. 7.
95.00 0.00 50 00 Starter Dyke
70.00 10.00 67.00 10.00
52.00 16.00 46.00 16.00
! /)\ﬁ 44.53 15.41 31.00 10.00 = . -
28.00 10.00 13.00 400 — . i
10.00 4.00 0.00 0.00 ° = = =
125.00 0.00 125.00 7.00
77.60 700 7750 7.00 FONdAsh
95.00 0.00 A a4 o
S
S s
95.00 0.00 0.00 0.00 Foundation
-42.00 0.00 -44.00 0.00
9 1//>\ -75.00 0.00 -75.00 5.00 o\ o\
< 125.00 -5.00 125.00 0.00 '/
R AT A S
Name : Soils and assignment Stage : 1
|
Wz /
| TR
| : /
;T /
/ / / /
: 9% // S
| —— i
\ (9]
Water
Water type : No water
Tensile crack
Tensile crack not inputted.
Earthquake
Earthquake not included.
Analysis settings
Analysis settings : Standard
Analysis type : Safety factor
Safety factor : 1.50
Results (Stage of construction 1)
Analysis 1
I 4|
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Circular slip surface

Slip surface parameters

X = -5.36 [m] o= -14.74 [°]
Center: Angles :

z=  86.55 [m] ap= 50.14 [°]
Radius : R= 83.55 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 2.04 > 1.50
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -1
| / / /
: - /N/ s
7 A s
v / S s
\ Z / /
| ////////0770///////
| e
Analysis 2
Circular slip surface
Slip surface parameters
X = 2.93 [m] o= -22.06 [°]
Center: Angles :
z= 78.66 [m] op = 53.62 [°]
Radius : R = 78.68 [m]
The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 1.57 > 1.50
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -2

|

/ /
| s M/ PPN
‘ 7 s s
and s s Y

: /////// - L

| e TS oy

\
I 5]
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Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

Interface

Coordinates of interface points [m]
X z X z X z

2980 2300 4050 2800 4350  28.00
1 5350 3300  60.50 3300 6256  32.00
8320  22.00
31.00 2300  41.00 2750 4400  27.50
2 f 5400 3250  60.00 3250 8200  22.00

62.56 32.00 125.00 32.00

Number Interface location

W

-44.00 0.00 -34.00 4.00 -31.00 4.00

-16.00 1000  -13.00  10.00 200  16.00
) />\ 500 1600 2400 2300 2980  23.00

31.00 23.00 33.14 22.00 46.00 16.00

-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
S 7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41
~ 33.14 22.00 82.00 22.00 83.20 22.00
6 . 125.00 22.00
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44.53 15.41
! _2_/>\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 125.00 7.00

7500 000  -4400 000  -4200 0.0
9 / 000 000 9500 000 12500 000

Soil parameters - effective stress state

| 1]
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C,
Number Name Pattern i ef ¥
[°] [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I
2 Pond Ash s // // v 30.00 0.00 12.00
sy /// R
s e
B Ash Hearth (Dyke Raising) . // // Vs 30.00 0.00 12.00
‘s /// R
4 Soil Cover (Dyke Raising) T ° ° A 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern e Ui "
[kN/m3] [kN/m3] -1
1 Starter Dyke o — ° — 20.00
i
2 PondAsh ///// 7 14.00
sy /// R
7 ///// / // /
8 Ash Hearth (Dyke Raising) // / // // v 14.00
sy /// R
4 Soil Cover (Dyke Raising) — ° A 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : pef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
I 2|
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Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Yeat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
// LU WA
1 Foundation AR 26.00
Assigning and surfaces
Number S A e Coordinates of surface points [m] ASS|g_ned
X z X z soil
83.20 22.00 62.56 32.00 ) .
6050 3300 5350 3300 -0 Cover(DykeRaising)
43.50 28.00 40.50 28.00
1 29.80 23.00 31.00 23.00 , +—— ° S
41.00 27.50 44.00 2750 —° —, o ™ o =
54.00 32.50 60.00 3250 ¢ w0 o ="
82.00 22.00
82.00 22.00 60.00 32.50 .
5400 3250 4400  27.50 'S Hearth (Dyke Raising)
41.00 27.50 31.00 23.00 R / e
2 f S
33.14 22.00 v /////// ////
OOV IY I
125. 22. . .
5.00 00 125.00 32.00 Pond Ash
62.56 32.00 83.20 22.00
a4 / [
3 Y e
o, //// P
S s
77. . . .
60 7.00 125.00 7.00 Pond Ash
125.00 22.00 83.20 22.00
82.00 22.00 33.14 22.00 P A
4 />\ > 4600 1600 5200  16.00 ;/ ///////////
67.00 10.00 70.00 10.00 /////// /s ////
77.50 7.00 S se
-42.00 0.00 -32.00 325 _ i
22900 3.95 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 4453 15.41
° )//9{\ 4600 1600 3314 2200 R
? 31.00 23.00 29.80 23.00 — — . o — o =
24.00 23.00 5.00 16.00 - 5 o ——° Ao —
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
I 3]
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Number e L Coordinates of surface points [m] ASS|g-ned
X z X z soil
0.00 0.00 10.00 4.00 .
13.00 4.00 28.00 10.00 Ash Hearth (Dyke Raising)
31.00 10.00 44.53 15.41
30.50 22.25 24.50 2225 A Ay
® ///f/>\ 700 1525 400 1525 ;/ ///////// d
-11.00 925  -14.00 9.25 //////// s
-29.00 325  -32.00 325 LSS L
-42.00 0.00
. . 77. 7.
95.00 0.00 50 00 Starter Dyke
70.00 10.00 67.00 10.00
52.00 16.00 46.00 16.00
! /)\ﬁ 44.53 15.41 31.00 10.00 = . -
28.00 10.00 13.00 4.00 — e —
10.00 4.00 0.00 0.00 ° = = -
125.00 0.00 125.00 7.00
77.60 700 7750 7.00 TONdAsh
95.00 0.00 A e
S
e
95.00 0.00 0.00 0.00 Foundation
-42.00 0.00 -44.00 0.00
9 1//>\ -75.00 0.00 -75.00 -5.00 o\
<€ 125.00 -5.00 125.00 0.00 '
A T A AR A
Name : Soils and assignment Stage : 1
|
|
|
|
\
| |
| |
| |
Water
Water type : No water
Tensile crack
Tensile crack not inputted.
Earthquake
Horizontal seismic coefficient : K, = 0.16
Vertical seismic coefficient: K, = 0.16
Analysis settings
Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00
I 4]
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Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = -8.96 [m] oq = -14.01 [7]
Center : Angles :

z= 92.75 [m] op = 49.22 [°]
Radius : R = 91.47 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)

Factor of safety = 1.14 > 1.00
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -1

/
= .
s

o/

//// o

7 A
V4 ]

Analysis 2
Circular slip surface

Slip surface parameters

X = -0.69 [m] o1 = -16.05 [7]
Center: Angles :

z= 107.73 [m] ap= 4533 [°]
Radius : R= 107.72 [m]

The slip surface after optimization.

Slope stability verification (Spencer)

Factor of safety = 1.03 > 1.00
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1-2

www.finesoftware.eu]

|
| / / e / /
| =/ &7 L s, P
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i — o
\ A |
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

www.finesoftware.eu]

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
59.30 33.00 71.80 38.00 74.80 38.00
1 88.50 43.00 94.50 43.00 123.50 32.00
60.50 33.00 73.00 37.50 76.00 37.50
2 88.50 42.50 94.50 42.50 122.00 32.00
29.80 23.00 40.50 28.00 43.50 28.00
3 53.50 33.00 59.30 33.00 60.50 33.00
62.56 32.00 83.20 22.00
T~ 31.00 23.00 41.00 27.50 44.00 27.50
4 / 54.00 32.50 60.00 32.50 82.00 22.00
T~ 62.56 32.00 122.00 32.00 123.50 32.00
5 - 150.00 32.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
6 />\ 500 1600 2400 2300 2980  23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
l 7.00 15.25 24.50 22.25 30.50 22.25
? 44.53 15.41
33.14 22.00 82.00 22.00 83.20 22.00
~, 150.00 22.00
8 rai
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44.53 15.41
¢ )_/>-\\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 150.00 7.00
10
/>\>
I 1]
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lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke
Arun Prasad
Number Interface location Coordinates of interface points [m]
X z X X z
-75.00 0.00 -44.00 0.00 -42.00 0.00
11 /\ 0.00 000  95.00 0.00  150.00 0.00
T /
Soil parameters - effective stress state
C
Number Name Pattern i ef 1f
[’ [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I
2 Pond Ash / // // v 30.00 0.00 12.00
sy /// R
S
3 Ash Hearth (Dyke Raising) v / // 7 30.00 0.00 12.00
P /// o
4 Soil Cover (Dyke Raising) — o 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern Vsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke o — ° — 20.00
I
2 PondAsh YO 14.00
sy /// R
I
8 Ash Hearth (Dyke Raising) // / // // v 14.00
sy /// R
4 Soil Cover (Dyke Raising) - — 4 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Yeat = 14.00 kN/m3
I 2|
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Ash Hearth (Dyke Raising)

Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample Y
[kN/m3]
| i 7 i \
1 Foundation AR 26.00
Assigning and surfaces
Number e el Coordinates of surface points [m] ASS|g-ned
X z X z soil
123.50 32.00 94.50 43.00 . .
88.50 43.00 74.80 38.00 Soil Cover (Dyke Raising)
71.80 38.00 59.30 33.00 e
! 60.50 33.00 73.00 3750 © T o T . o
76.00 37.50 88.50 4250 o oo .
94.50 42.50 122.00 32.00 ‘ 8
122.00 32.00 94.50 42.50 .
8850 4250 7600  37.50 Non Hearth (DykeRaising)
73.00 37.50 60.50 33.00 , -~ ~ / e
2 D // ard
62.56 32.00 v //// // // /
O A YD E
83.20 22.00 62.56 32.00 . I
6050 3300 5930 330 O cover(Dyke Raising)
53.50 33.00 43.50 28.00
3 40.50 28.00 29.80 2300 ., +—— ° S
31.00 23.00 41.00 2750 —~ D° O° e T/ . =
4400 2750 54.00 3250 - w0 o ="
60.00 32.50 82.00 22.00
2. 22. . 2.
82.00 00 60.00 32.50 Ash Hearth (Dyke Raising)
A 54.00 32.50 44.00 27.50
41.00 27.50 31.00 23.00 , 7~ - / e
33.14 22.00 v //// // .
PN,
150. . . .
50.00 22.00 150.00 32.00 Pond Ash
123.50 32.00 122.00 32.00
62.56 32.00 83.20 2200 . - -~ e
DY,
s s
AV A v adnd
I 3
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[IT (BHU) Varanasi

Arun Prasad

Stability Analysis_Raised Ash Dyke

Number e L Coordinates of surface points [m] Assig-ned
X z X z soil
77.60 700  150.00 7.00
15000 2200 8320 2200 ondAsh
. 82.00 22.00 33.14 22.00 R,
//>\\ Al 46.00 16.00  52.00 1600~ S /// /
67.00 10.00 70.00 10.00 /;/////// //////
77.50 7.00 o
-42.00 0.00 -32.00 325 .
-29.00 3.05 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 44.53 15.41
7 / 4600 1600 3314 2200 . o ° — ° =
) //>\ 31.00 23.00 29.80 2300 — . ",
24.00 23.00 5.00 16.00 © —% o =" —°
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
100 400 2800 000 AShHearth Oske Raising
31.00 10.00 44.53 15.41
30.50 22.25 24.50 22.25 S )
8 )/>\ 700 1525 400 1525 ~ /7 ///// d
-11.00 9.25  -14.00 9.25 //;////// /;////
-29.00 325  -32.00 3.25 A
-42.00 0.00
95.00 0.00 77.50 700 o Dyke
70.00 10.00 67.00 10.00
52.00 16.00 46.00 16.00
9 )\% 44.53 15.41 31.00 10.00 - . . —
28.00 10.00 13.00 400 — —
10.00 4.00 0.00 000 ° -
150.00 0.00  150.00 7.00
77.60 700 7750 700 ondAsh
0 / 9500 0.00 /,///;/,//// L
I //// s
S
95.00 0.00 0.00 0.00 _ = iotion
-42.00 0.00 -44.00 0.00
1 ,//>\ -75.00 0.00 -75.00 -5.00 o\ o\ 1o 1
/
1 ¢ 150.00 -5.00  150.00 0.00 \ / \ / \ / \ /
AR AR SN AN
4|
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Name : Soils and assignment

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.

Analysis settings

Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

x= 115.45 [m] o= -42.08 [°]
Center: Angles :

z= 73.34 [m] op = 8.90 [°]
Radius : R = 41.20 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 2.07 > 1.00
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -1

www.finesoftware.eu]

\ D \
‘ 7
| s / v avs S
7 s/ /

‘ //// ///////////////
| / s e s o
\

Analysis 2

Circular slip surface

I 5]
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Arun Prasad

[IT (BHU) Varanasi

Stability Analysis_Raised Ash Dyke

Slip surface parameters

Center :

Radius :

X =
z=
R =

124.26 [m]

79.35 [m]
47.42 [m]

Angles :

aq =

g =

-39.95 [°]
3.00 []

The slip surface after optimization.

Slope stability verification (Spencer)

Factor of safety = 1.72 > 1.00
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -2

///

7
_ //N// S

www.finesoftware.eu]
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= AT = L s
/ S - o o -~/ N
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

www.finesoftware.eu]

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
59.30 33.00 71.80 38.00 74.80 38.00
1 88.50 43.00 94.50 43.00 123.50 32.00
60.50 33.00 73.00 37.50 76.00 37.50
2 88.50 42.50 94.50 42.50 122.00 32.00
29.80 23.00 40.50 28.00 43.50 28.00
3 53.50 33.00 59.30 33.00 60.50 33.00
62.56 32.00 83.20 22.00
T~ 31.00 23.00 41.00 27.50 44.00 27.50
4 / 54.00 32.50 60.00 32.50 82.00 22.00
T~ 62.56 32.00 122.00 32.00 123.50 32.00
5 - 150.00 32.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
6 />\ 500 1600 2400 2300 2980  23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
l 7.00 15.25 24.50 22.25 30.50 22.25
? 44.53 15.41
33.14 22.00 82.00 22.00 83.20 22.00
~, 150.00 22.00
8 rai
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44.53 15.41
¢ )_/>-\\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 150.00 7.00
10
/>\>
I 1]
[Geo 5 - Slope stability (school version) | version 5.8.13.0 | hardware key 6291 / 1 | Inistitute of Technology, BHU | Copyright (c) FINE Ltd. 2009 |

school version

64



223

lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke
Arun Prasad
Number Interface location Coordinates of interface points [m]
X z X X z
-75.00 0.00 -44.00 0.00 -42.00 0.00
11 /\ 0.00 000  95.00 0.00  150.00 0.00
T /
Soil parameters - effective stress state
C
Number Name Pattern i ef 1f
[’ [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I
2 Pond Ash / // // v 30.00 0.00 12.00
sy /// R
S
3 Ash Hearth (Dyke Raising) v / // 7 30.00 0.00 12.00
P /// o
4 Soil Cover (Dyke Raising) — o 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern Vsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke o — ° — 20.00
I
2 PondAsh YO 14.00
sy /// R
I
8 Ash Hearth (Dyke Raising) // / // // v 14.00
sy /// R
4 Soil Cover (Dyke Raising) - — 4 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Yeat = 14.00 kN/m3
I 2|
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Ash Hearth (Dyke Raising)

Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample Y
[kN/m3]
| i 7 i \
1 Foundation AR 26.00
Assigning and surfaces
Number e el Coordinates of surface points [m] ASS|g-ned
X z X z soil
123.50 32.00 94.50 43.00 . .
88.50 43.00 74.80 38.00 Soil Cover (Dyke Raising)
71.80 38.00 59.30 33.00 e
! 60.50 33.00 73.00 3750 © T o T . o
76.00 37.50 88.50 4250 o oo .
94.50 42.50 122.00 32.00 ‘ 8
122.00 32.00 94.50 42.50 .
8850 4250 7600  37.50 Non Hearth (DykeRaising)
73.00 37.50 60.50 33.00 , -~ ~ / e
2 D // ard
62.56 32.00 v //// // // /
O A YD E
83.20 22.00 62.56 32.00 . I
6050 3300 5930 330 O cover(Dyke Raising)
53.50 33.00 43.50 28.00
3 40.50 28.00 29.80 2300 ., +—— ° S
31.00 23.00 41.00 2750 —~ D° O° e T/ . =
4400 2750 54.00 3250 - w0 o ="
60.00 32.50 82.00 22.00
2. 22. . 2.
82.00 00 60.00 32.50 Ash Hearth (Dyke Raising)
A 54.00 32.50 44.00 27.50
41.00 27.50 31.00 23.00 , 7~ - / e
33.14 22.00 v //// // .
PN,
150. . . .
50.00 22.00 150.00 32.00 Pond Ash
123.50 32.00 122.00 32.00
62.56 32.00 83.20 2200 . - -~ e
DY,
s s
AV A v adnd
I 3
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[IT (BHU) Varanasi

Arun Prasad

Stability Analysis_Raised Ash Dyke

Number e L Coordinates of surface points [m] Assig-ned
X z X z soil
77.60 700  150.00 7.00
15000 2200 8320 2200 ondAsh
. 82.00 22.00 33.14 22.00 R,
//>\\ Al 46.00 16.00  52.00 1600~ S /// /
67.00 10.00 70.00 10.00 /;/////// //////
77.50 7.00 o
-42.00 0.00 -32.00 325 .
-29.00 3.05 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 44.53 15.41
7 / 4600 1600 3314 2200 . o ° — ° =
) //>\ 31.00 23.00 29.80 2300 — . ",
24.00 23.00 5.00 16.00 © —% o =" —°
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
100 400 2800 000 AShHearth Oske Raising
31.00 10.00 44.53 15.41
30.50 22.25 24.50 22.25 S )
8 )/>\ 700 1525 400 1525 ~ /7 ///// d
-11.00 9.25  -14.00 9.25 //;////// /;////
-29.00 325  -32.00 3.25 A
-42.00 0.00
95.00 0.00 77.50 700 o Dyke
70.00 10.00 67.00 10.00
52.00 16.00 46.00 16.00
9 )\% 44.53 15.41 31.00 10.00 - . . —
28.00 10.00 13.00 400 — —
10.00 4.00 0.00 000 ° -
150.00 0.00  150.00 7.00
77.60 700 7750 700 ondAsh
0 / 9500 0.00 /,///;/,//// L
I //// s
S
95.00 0.00 0.00 0.00 _ = iotion
-42.00 0.00 -44.00 0.00
1 ,//>\ -75.00 0.00 -75.00 -5.00 o\ o\ 1o 1
/
1 ¢ 150.00 -5.00  150.00 0.00 \ / \ / \ / \ /
AR AR SN AN
4|
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Arun Prasad

lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke

Name : Soils and assignment Stage : 1

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Earthquake not included.

Analysis settings

Analysis settings : Standard
Analysis type : Safety factor
Safety factor : 1.50

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = 13.17 [m] o= -11.14 [
Center: Angles :

z= 118.48 [m] ap= 45.89 []
Radius : R= 108.44 [m]

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 1.95 > 1.50
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -1
! 7L !
: TS
/ v Va / a
| 7S S / /s /
| S <L
| T e 2 T 7
\
Analysis 2
Circular slip surface
| i I - . 3
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Slip surface parameters

X =
Center :

Z =
Radius : R=

4.97 [m]
115.67 [m]
115.68 [m]

Angles :

-16.86 [°]
51.00 [°]

aq =

g =

The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 1.42 < 1.50
Slope stability NOT SATISF.

Name : Analysis

Stage - analysis : 1 -2

www.finesoftware.eu]

! 7 !
\ /
| — N// T
74 o7 s
! 4 s
| ///// /////////////
s —
\ 7 L — e X v 7
\
I 6]
[Geo 5 - Slope stability (school version) | version 5.8.13.0 | hardware key 6291 / 1 | Inistitute of Technology, BHU | Copyright (c) FINE Ltd. 2009 |

school version

69



228

[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

www.finesoftware.eu]

Interface
Number Interface location Coordinates of interface points [m]
X z X z X z
59.30 33.00 71.80 38.00 74.80 38.00
1 88.50 43.00 94.50 43.00 123.50 32.00
60.50 33.00 73.00 37.50 76.00 37.50
2 88.50 42.50 94.50 42.50 122.00 32.00
29.80 23.00 40.50 28.00 43.50 28.00
3 53.50 33.00 59.30 33.00 60.50 33.00
62.56 32.00 83.20 22.00
T~ 31.00 23.00 41.00 27.50 44.00 27.50
4 / 54.00 32.50 60.00 32.50 82.00 22.00
T~ 62.56 32.00 122.00 32.00 123.50 32.00
5 - 150.00 32.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
6 />\ 500 1600 2400 2300 2980  23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
l 7.00 15.25 24.50 22.25 30.50 22.25
? 44.53 15.41
33.14 22.00 82.00 22.00 83.20 22.00
~, 150.00 22.00
8 rai
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44.53 15.41
¢ )_/>-\\ 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
77.50 7.00 77.60 7.00 150.00 7.00
10
/>\>
I 1]
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lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke
Arun Prasad
Number Interface location Coordinates of interface points [m]
X z X X z
-75.00 0.00 -44.00 0.00 -42.00 0.00
11 /\ 0.00 000  95.00 0.00  150.00 0.00
T /
Soil parameters - effective stress state
C
Number Name Pattern i ef 1f
[’ [kPa] [kN/m3]
1 Starter Dyke o — ° — 5.00 64.00 18.00
I
2 Pond Ash / // // v 30.00 0.00 12.00
sy /// R
S
3 Ash Hearth (Dyke Raising) v / // 7 30.00 0.00 12.00
P /// o
4 Soil Cover (Dyke Raising) — o 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern Vsat ’s "
[kN/m3] [kN/m3] [-]
1 Starter Dyke o — ° — 20.00
I
2 PondAsh YO 14.00
sy /// R
I
8 Ash Hearth (Dyke Raising) // / // // v 14.00
sy /// R
4 Soil Cover (Dyke Raising) - — 4 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Yeat = 14.00 kN/m3
I 2|
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Ash Hearth (Dyke Raising)

Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : oef = 9.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample Y
[kN/m3]
| i 7 i \
1 Foundation AR 26.00
Assigning and surfaces
Number e el Coordinates of surface points [m] ASS|g-ned
X z X z soil
123.50 32.00 94.50 43.00 . .
88.50 43.00 74.80 38.00 Soil Cover (Dyke Raising)
71.80 38.00 59.30 33.00 e
! 60.50 33.00 73.00 3750 © T o T . o
76.00 37.50 88.50 4250 o oo .
94.50 42.50 122.00 32.00 ‘ 8
122.00 32.00 94.50 42.50 .
8850 4250 7600  37.50 Non Hearth (DykeRaising)
73.00 37.50 60.50 33.00 , -~ ~ / e
2 D // ard
62.56 32.00 v //// // // /
O A YD E
83.20 22.00 62.56 32.00 . I
6050 3300 5930 330 O cover(Dyke Raising)
53.50 33.00 43.50 28.00
3 40.50 28.00 29.80 2300 ., +—— ° S
31.00 23.00 41.00 2750 —~ D° O° e T/ . =
4400 2750 54.00 3250 - w0 o ="
60.00 32.50 82.00 22.00
2. 22. . 2.
82.00 00 60.00 32.50 Ash Hearth (Dyke Raising)
A 54.00 32.50 44.00 27.50
41.00 27.50 31.00 23.00 , 7~ - / e
33.14 22.00 v //// // .
PN,
150. . . .
50.00 22.00 150.00 32.00 Pond Ash
123.50 32.00 122.00 32.00
62.56 32.00 83.20 2200 . - -~ e
DY,
s s
AV A v adnd
I 3
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Number e L Coordinates of surface points [m] Assig-ned
X z X z soil
77.60 700  150.00 7.00
15000 2200 8320 2200 ondAsh
. 82.00 22.00 33.14 22.00 R,
//>\\ Al 46.00 16.00  52.00 1600~ S /// /
67.00 10.00 70.00 10.00 /;/////// //////
77.50 7.00 o
-42.00 0.00 -32.00 325 .
-29.00 3.05 14.00 9.25 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 44.53 15.41
7 / 4600 1600 3314 2200 . o ° — ° =
) //>\ 31.00 23.00 29.80 2300 — . ",
24.00 23.00 5.00 16.00 © —% o =" —°
2.00 16.00 -13.00 10.00
-16.00 10.00 -31.00 4.00
-34.00 4.00 -44.00 0.00
100 400 2800 000 AShHearth Oske Raising
31.00 10.00 44.53 15.41
30.50 22.25 24.50 22.25 S )
8 )/>\ 700 1525 400 1525 ~ /7 ///// d
-11.00 9.25  -14.00 9.25 //;////// /;////
-29.00 325  -32.00 3.25 A
-42.00 0.00
95.00 0.00 77.50 700 o Dyke
70.00 10.00 67.00 10.00
52.00 16.00 46.00 16.00
9 )\% 44.53 15.41 31.00 10.00 - . . —
28.00 10.00 13.00 400 — —
10.00 4.00 0.00 000 ° -
150.00 0.00  150.00 7.00
77.60 700 7750 700 ondAsh
0 / 9500 0.00 /,///;/,//// L
I //// s
S
95.00 0.00 0.00 0.00 _ = iotion
-42.00 0.00 -44.00 0.00
1 ,//>\ -75.00 0.00 -75.00 -5.00 o\ o\ 1o 1
/
1 ¢ 150.00 -5.00  150.00 0.00 \ / \ / \ / \ /
AR AR SN AN
4|
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Name : Soils and assignment

Stage : 1

(5127,

ad

=)
@/// Y

A s

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Horizontal seismic coefficient : K, = 0.16
Vertical seismic coefficient: K, = 0.16

Analysis settings

Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00

Results (Stage of construction

Analysis 1
Circular slip surface

1)

Slip surface parameters

x= 1
Center :

Z =
Radius : R =

13.86 [m]
67.13 [m]
34.97 [m]

Angles :

a1=  -46.37 []
op=  11.93 []

Analysis of the slip surface without optimization.

Slope stability verification (Spencer)
Factor of safety = 1.29 > 1.00
Slope stability SATISFACTORY

Name : Analysis

Stage - analysis : 1 -1

Analysis 2

5|
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Circular slip surface

Slip surface parameters

x=124.39 [m] o1 = -39.40 []
Center: Angles :

z=  80.64 [m] ag = 3.14 ]
Radius : R = 48.71 [m]

The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 1.09 > 1.00
Slope stability SATISFACTORY

Name : Analysis Stage - analysis : 1 -2

Analysis 3
Circular slip surface
Slip surface parameters
X = 8.11 [m] oq= -10.26 [°]
Center : Angles :
z= 119.70 [m] op = 46.16 [°]
Radius : R=110.93 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
Factor of safety = 1.20 > 1.00
Slope stability SATISFACTORY
Name : Analysis Stage - analysis : 1-3
|
\
|
\
i
\ \
\ \
\ \
Analysis 4
Circular slip surface
I 6]
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Slip surface parameters

X = 4.36 [m] o= -15.79 [°]
Center : Angles :
z= 123.67 [m] op = 48.65 [°]
Radius : R=123.65 [m]
The slip surface after optimization.
Slope stability verification (Spencer)
Factor of safety = 0.93 < 1.00
Slope stability NOT SATISF.
Name : Analysis Stage - analysis : 1 -4
\
\
|
\
i
\ \
| |
\ \
I 7|
[Geo 5 - Slope stability (school version) | version 5.8.13.0 | hardware key 6291 / 1 | Inistitute of Technology, BHU | Copyright (c) FINE Ltd. 2009 | SChOOl version

www.finesoftware.eu]



235

lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke
Arun Prasad

Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

Interface

Coordinates of interface points [m]
X z X z X z
59.30 33.00 71.80 38.00 74.80 38.00
88.50 43.00 94.50 43.00 97.14 42.00
123.50 32.00

Number Interface location

60.50 33.00 73.00 37.50 76.00 37.50
88.50 42.50 94.50 42.50 95.81 42.00
122.00 32.00

97.14 42.00 150.00 42.00

W

29.80 23.00 40.50 28.00 43.50 28.00
53.50 33.00 59.30 33.00 60.50 33.00
62.56 32.00 83.20 22.00

31.00 23.00 41.00 27.50 44.00 27.50
54.00 32.50 60.00 32.50 82.00 22.00

b

T~ ] 62.56 32.00 122.00 32.00 123.50 32.00
6 . 150.00 32.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
! 5.00 16.00 24.00 23.00 29.80 23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41

33.14 22.00 82.00 22.00 83.20 22.00
150.00 22.00

) N\

9
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44.53 15.41
1Y 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
I 1]
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Number Interface location Coordinates of interface points [m]
X z X z X z
77.50 7.00 77.60 7.00 150.00 7.00
1
/>\>
-75.00 0.00 -44.00 0.00 -42.00 0.00
12 0.00 0.00 95.00 0.00 150.00 0.00
T 7
Soil parameters - effective stress state
®
Number Name Pattern et ef i
[°1 [kPa] [kN/m3]
1 Starter Dyke —_— — = — 5.00 64.00 18.00
Iy
2 Pond Ash s // // Y 30.00 0.00 12.00
sy /// R
;/ S
8 Ash Hearth (Dyke Raising) . // // v 30.00 0.00 12.00
sy /// R
4 Soil Cover (Dyke Raising) . “ 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern Vsat ’s "
[kN/m3] [kN/m3] -1
1 Starter Dyke — —_ e — 20.00
Iy
2 PondAsh WP 14.00
sy /// R
I
3 Ash Hearth (Dyke Raising) /0, // 7 14.00
‘s /// s
4 Soil Cover (Dyke Raising) T ° ° A 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
I 2|
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Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Yeat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
/’ LR WA
1 Foundation \ / \ / \ / 26.00
Assigning and surfaces
Number e T Coordinates of surface points [m] ASSIg'ned
X z X z soil
123.50 32.00 97.14 42.00
il Dyke Raisi
0450 4300 8850 4300 -0 Cover (DykeRaising)
ﬁ 74.80 38.00 71.80 38.00
1 59.30 33.00 60.50 33.00 °o 0 — = -
73.00 37.50 76.00 3750 —° — . o — o =
88.50 42.50 94.50 4250 o s e Ao —
95.81 42.00 122.00 32.00
122.00 32.00 95.81 42.00 -
0450 4250 8850 4250 /o Hearth (Dyke Raising)
76.00 37.50 73.00 37.50 s / e
60.50 33.00 62.56 32.00 ///// // // Y
OO O E I
150.00 32.00 150.00 42.00
Pond Ash
2 9714 4200 12350 3200 O 0
a4 / T
S
I
///,//////,/
83.20 22.00 62.56 32.00
Soil C Dyke Raisi
6050 3300 5930 3300 O Cover (Dyke Raising)
53.50 33.00 43.50 28.00
4 40.50 28.00 29.80 2300 , & ° — ° =©
31.00 23.00 41.00 2750 —° . - e T . =
44.00 27.50 54.00 3250 o — o = °  —°
60.00 32.50 82.00 22.00
I 3
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Number e L Coordinates of surface points [m] Assig-ned
X z X z soil
o~ mnoID I Emaemos
5 41.00 27.50 31.00 2800 - - //// s
33.14 22.00 ISPy
S s
150.00 22.00  150.00 3200 o 0
/ 123.50 32.00  122.00 32.00
6 62.56 32.00 83.20 2200 . - - //// .
S
s
77.60 7.00  150.00 700 o e
150.00 22.00 83.20 22.00
) < 8200 2200 3314 2200 o
— J 4600 1600 5200 1600 ~ 7~ ////// d
6700 1000 7000  10.00 /////// o
77.50 7.00 LSS L
_:ggg ggg -:1)’4218(0) 322 Soil Cover (Dyke Raising)
-11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25
30.50 22.25 4453 15.41
8 46.00 16.00 33.14 2200 . e ° o o oo
, 31.00 23.00 29.80 2300 — ° =
24.00 23.00 5.00 16.00 © — o =" ¢
2.00 16.00  -13.00 10.00
-16.00 10.00  -31.00 4.00
-34.00 4.00  -44.00 0.00
0.00 0.00 10.00 4.00 .
13.00 400 2800 10,00 "ShHearth (Dyke Raising)
31.00 10.00 4453 15.41
o 30.50 22.25 24.50 22.25 o P
> 700 1525 400 1525 T 0SS0
' -11.00 925  -14.00 9.25 /;///// s
-29.00 325  -32.00 3.25 LS L
-42.00 0.00
95.00 0.00 77.50 7.00
7000 1000  67.00 1000 SrarerDyke
/ 52.00 16.00 46.00 16.00
L )\% 44.53 15.41 31.00 1000 . . —
28.00 10.00 13.00 400 — —
10.00 4.00 0.00 0.00 ° -
150.00 0.00  150.00 700 o
77.60 7.00 77.50 7.00
11 95.00 0.00 I // s
///// // // a
s R /////,/
4|
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Number e L Coordinates of surface points [m] Assig-ned
X z X z soil
95.00 0.00 0.00 0.00 Foundation
-42.00 0.00 -44.00 0.00
12 />\ -75.00 0.00 -75.00 5000 o
150.00 -5.00 150.00 0.00
1 € \ / \ / \ / \ / \
AR A AN A
Name : Soils and assignment Stage : 1
| ' L 7
\ Z S 2 =S
| S
s /
/ e
| .10 — / ﬁ /
\ - S XL Au)y
\ (12 ]
Water
Water type : No water
Tensile crack
Tensile crack not inputted.
Earthquake
Earthquake not included.
Analysis settings
Analysis settings : Standard
Analysis type : Safety factor
Safety factor : 1.50
Results (Stage of construction 1)
Analysis 1
Circular slip surface
Slip surface parameters
X = 10.52 [m] oq= -10.59 [°]
Center: Angles :
z= 118.66 [m] oy = 46.11 [°]
Radius : R=109.13 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
Factor of safety = 1.98 > 1.50
Slope stability SATISFACTORY
I 5]
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Name : Analysis

Stage - analysis : 1-1

| e L0
| 7 v/ o
7 a4 s o/
| A I
| TS T . T 7
\
Analysis 2
Circular slip surface
Slip surface parameters
X = 16.04 [m] o= -22.39 [°]
Center : Angles :
z= 100.30 [m] op = 54.47 [°]
Radius : R=100.33 [m]

The slip surface after optimization.

Slope stability verification (Spencer)

Factor of safety = 1.44 < 1.50
Slope stability NOT SATISF.

Name : Analysis

Stage - analysis : 1 -2

s

/7, ///

7
— S

www.finesoftware.eu]

= o700 7 s
s A Ay s
//// / - Y YYyed
7 s S 5 c -~/ N
I _ 6]
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Slope stabilty analysis

Project

Task :  Stability Analysis_Raised Ash Dyke
User: Arun Prasad

Author : Arun Prasad

Date: 12-07-2020

Analysis type : in effective parameters

Interface

Coordinates of interface points [m]
X z X z X z
59.30 33.00 71.80 38.00 74.80 38.00
88.50 43.00 94.50 43.00 97.14 42.00
123.50 32.00

Number Interface location

60.50 33.00 73.00 37.50 76.00 37.50
88.50 42.50 94.50 42.50 95.81 42.00
122.00 32.00

97.14 42.00 150.00 42.00

W

29.80 23.00 40.50 28.00 43.50 28.00
53.50 33.00 59.30 33.00 60.50 33.00
62.56 32.00 83.20 22.00

31.00 23.00 41.00 27.50 44.00 27.50
54.00 32.50 60.00 32.50 82.00 22.00

b

T~ ] 62.56 32.00 122.00 32.00 123.50 32.00
6 . 150.00 32.00
-44.00 0.00 -34.00 4.00 -31.00 4.00
-16.00 10.00 -13.00 10.00 2.00 16.00
! 5.00 16.00 24.00 23.00 29.80 23.00
31.00 23.00 33.14 22.00 46.00 16.00
-42.00 0.00 -32.00 3.25 -29.00 3.25
-14.00 9.25 -11.00 9.25 4.00 15.25
7.00 15.25 24.50 22.25 30.50 22.25
44.53 15.41

33.14 22.00 82.00 22.00 83.20 22.00
150.00 22.00

) N\

9
0.00 0.00 10.00 4.00 13.00 4.00
28.00 10.00 31.00 10.00 44.53 15.41
1Y 46.00 16.00 52.00 16.00 67.00 10.00
70.00 10.00 77.50 7.00 95.00 0.00
I 1]
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Number Interface location Coordinates of interface points [m]
X z X z X z
77.50 7.00 77.60 7.00 150.00 7.00
1
/>\>
-75.00 0.00 -44.00 0.00 -42.00 0.00
12 0.00 0.00 95.00 0.00 150.00 0.00
T 7
Soil parameters - effective stress state
®
Number Name Pattern et ef i
[°1 [kPa] [kN/m3]
1 Starter Dyke —_— — = — 5.00 64.00 18.00
Iy
2 Pond Ash s // // Y 30.00 0.00 12.00
sy /// R
;/ S
8 Ash Hearth (Dyke Raising) . // // v 30.00 0.00 12.00
sy /// R
4 Soil Cover (Dyke Raising) . “ 5.00 64.00 19.06
Soil parameters - uplift
Number Name Pattern Vsat ’s "
[kN/m3] [kN/m3] -1
1 Starter Dyke — —_ e — 20.00
Iy
2 PondAsh WP 14.00
sy /// R
I
3 Ash Hearth (Dyke Raising) /0, // 7 14.00
‘s /// s
4 Soil Cover (Dyke Raising) T ° ° A 21.00
Soil parameters
Starter Dyke
Unit weight : y = 18.00 kN/m3
Angle of internal friction : oef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 20.00 kN/m3
Pond Ash
I 2|
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Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Yeat = 14.00 kN/m3
Ash Hearth (Dyke Raising)
Unit weight : y = 12.00 kN/m3
Angle of internal friction : oef = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight : Ysat = 14.00 kN/m3
Soil Cover (Dyke Raising)
Unit weight : y = 19.06 kN/m3
Angle of internal friction : ¢ef = 5.00°
Cohesion of soil : Cef = 64.00 kPa
Saturated unit weight : Ysat = 21.00 kN/m3
Rigid bodies
Number Name Sample ¥
[kN/m3]
/’ LR WA
1 Foundation \ / \ / \ / 26.00
Assigning and surfaces
Number e T Coordinates of surface points [m] ASSIg'ned
X z X z soil
123.50 32.00 97.14 42.00
il Dyke Raisi
0450 4300 8850 4300 -0 Cover (DykeRaising)
ﬁ 74.80 38.00 71.80 38.00
1 59.30 33.00 60.50 33.00 °o 0 — = -
73.00 37.50 76.00 3750 —° — . o — o =
88.50 42.50 94.50 4250 o s e Ao —
95.81 42.00 122.00 32.00
122.00 32.00 95.81 42.00 -
0450 4250 8850 4250 /o Hearth (Dyke Raising)
76.00 37.50 73.00 37.50 s / e
60.50 33.00 62.56 32.00 ///// // // Y
OO O E I
150.00 32.00 150.00 42.00
Pond Ash
2 9714 4200 12350 3200 O 0
a4 / T
S
I
///,//////,/
83.20 22.00 62.56 32.00
Soil C Dyke Raisi
6050 3300 5930 3300 O Cover (Dyke Raising)
53.50 33.00 43.50 28.00
4 40.50 28.00 29.80 2300 , & ° — ° =©
31.00 23.00 41.00 2750 —° . - e T . =
44.00 27.50 54.00 3250 o — o = °  —°
60.00 32.50 82.00 22.00
I 3
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Number e L Coordinates of surface points [m] Assig-ned
X z X z soil
o~ mnoID I Emaemos
5 41.00 27.50 31.00 2800 - - //// s
33.14 22.00 ISPy
S s
150.00 22.00  150.00 3200 o 0
/ 123.50 32.00  122.00 32.00
6 62.56 32.00 83.20 2200 . - - //// .
S
s
77.60 7.00  150.00 700 o e
150.00 22.00 83.20 22.00
) < 8200 2200 3314 2200 o
— J 4600 1600 5200 1600 ~ 7~ ////// d
6700 1000 7000  10.00 /////// o
77.50 7.00 LSS L
_:ggg ggg -:1)’4218(0) 322 Soil Cover (Dyke Raising)
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[IT (BHU) Varanasi
Arun Prasad

Stability Analysis_Raised Ash Dyke

Coordinates of surface points [m] Assigned

Number Surface position .
X z X z soil
95.00 0.00 0.00 0.00 Foundation
-42.00 0.00 -44.00 0.00
12 />\ -75.00 0.00 -75.00 5000 o
150.00 -5.00 150.00 0.00 '
A AR AN
Name : Soils and assignment Stage : 1

AN

Water
Water type : No water

Tensile crack
Tensile crack not inputted.

Earthquake
Horizontal seismic coefficient : K, = 0.16

Vertical seismic coefficient: K, = 0.16

Analysis settings

Analysis settings : User-defined
Analysis type : Safety factor
Safety factor : 1.00

Results (Stage of construction 1)

Analysis 1
Circular slip surface

Slip surface parameters

X = 13.67 [m] o= -11.97 [°]
Center : Angles :
z= 11544 [m] o = 46.82 [°]
Radius : R= 105.86 [m]
Analysis of the slip surface without optimization.
Slope stability verification (Spencer)
Factor of safety =1.18 > 1.00
Slope stability SATISFACTORY
I 5]
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Arun Prasad

lIT (BHU) Varanasi Stability Analysis_Raised Ash Dyke

Name : Analysis Stage - analysis : 1-1

| /

\ P

: (00000

| e

| |

| |

| |
Analysis 2
Circular slip surface

Slip surface parameters
X = 5.55 [m] oq= -16.39 [°]
Center: Angles :
z= 121.28 [m] op = 49.18 [°]
Radius : R=121.28 [m]
The slip surface after optimization.

Slope stability verification (Spencer)
Factor of safety = 0.93 < 1.00
Slope stability NOT SATISF.
Name : Analysis Stage - analysis : 1 -2

| v

\ P

| s

\ e

| /

|

|

|

6|
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HELth ce Document No. Issue No

SASAN POWER LIMITED

Date
SPL/SAFETY/SOP/002 RO1 14-09-2020
Title: SOP - Offsite Emergency Plan for Ash Disposal Pond
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1 Introduction 3
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6 Communication Network for Off-site Emergency 12
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Title: SOP - Offsite Emergency Plan for Ash Disposal Pond

1. Introduction

Sasan Power has limited ash disposal pond nearby outside plant for the
disposal of bottom ash in slurry form. It is envisaged that the ash dyke
may overflow or dyke may breach creating an emergency situation which
is likely to affect the nearby population. To take care of any such
eventualities Sasan Power has developed an off-site emergency response
plan to contain and mitigate the consequences effectively.

2. Ash Pond detail:

Volume of Ash Dyke : 15.32 million m3 (For 1st 5 Years of Plant
Life the Ash generated From 6 Units Considering 10% Utilization Every
Year)

Area of Ash Dyke : 810 acres
Total Area for Disposal : 325 Hectares

Distance from main plant to ash dyke: 0.8 km
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3. Risk involved with Ash Pond Operation

S.No. Activity Risk Effect

1. | Bottom ash and fly |1.Overflow Affected Villages: Hararwa,

2.Breaching of Dyke Jhaji and Sidhikhurd
slurry form (Giddakhadi & Latbhudua)

ash disposal in

Population affected: 2000
(Approx.)

3.1 Reasons of Breaching of Ash Dyke:

The breach of the ash pond can be caused by any of the following
reasons:

3.1.1 Heavy rains

This is a potential for causing flooding, as the amount of rainfall is not
a controllable factor. This can trigger an off-site response, and

management must prepare for this eventuality, any time.

3.1.2 Seismic Activity

The location of SASAN is in the seismic zone IV. Any disastrous
seismic activity can uplift the ash pond causing immense flooding in
the neighborhood. However the chance of seismic activity occurring in
this zone so as to cause up swelling of the ash pond is extremely
remote.

3.1.3 Breaching due to overflow:

The breaching may also occur due to rise of water level beyond the
tolerable toe.
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4 Roles and Responsibilities of the On-Site Emergency Team during

an ash pond breach:

The following are the responsibilities of the on-site emergency team in

the event of an off-site emergency:

* The roles and responsibilities of the on-site emergency team shall

continue to be the same in the event of an off-site emergency.

* In the event of an ash pond flooding emergency, the on-site
emergency personnel team shall work under the direction of the

Local/District crisis group.

4.1 Ash Handling Maintenance Head

In the event of a potential ash pond failure the Ash Handling Head shall:

* Inform the CIC to activate the Emergency Alarm, so that other
internal On-Site Personnel are alerted to work; and also so that

the Local/District crisis group may be activated.
* Maintain a log

* Provide on-going surveillance and situation assessments to the

Local/District crisis group as well as to the CIC.
 Consider establishing an Emergency Control Centre, in the area.

» Be prepared to dispatch a pathfinder to meet the emergency
services at an agreed location and provide details of safe

approach routes to the emergency services.
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4.2 Role of CIC

Under intimation that there is potential off-site emergency or that off-site
emergency is set to happen soon on account of ash pond flooding, the

CIC would do the following:

* Contact the Local Crisis Group and inform them about the

Emergency
* Initiate Emergency Alarm process

* Continuously be in touch with the Local/State crisis group
authorities, and provide them with information on the actual

situation

 Gather the internal resources for rescue and relief operations

under the command of the Local/District crisis group.

5. Roles and Responsibilities of the Off-Site Emergency Team during ash pond

breach

* This plan addresses the Off-Site, or downstream, consequences
of flooding of the ash pond as a result of a potential or actual ash
pond breach. The actions outlined are based upon an assumption

that there would be sufficient time to enact a response.

 Notwithstanding the above, ash pond failure may involve a
complete collapse of ash pond wall and a sudden release of

water; or a “slow build” scenario.

5.1 Local Crisis Group

* On receipt of information from the CIC, regarding the Off-Site
emergency, the Local Crisis Group, shall do the following in the

event of an offsite emergency such as ash pond flooding:
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Provide all possible kinds of assistance in the implementation of
emergency plan for accident , by coordinating with other agencies

such as the Police, Fire, Medical, Home Guards, etc

Ensure integrate of the local emergency plan with the district off-site

emergency plan, if necessary, based on the intensity of the accident.
Deploy trained personnel involved in handling accident management.

Educate the population, about the accident/emergency, about the

remedies and existing preparedness in the area.
Forward a report to the District Crisis Group, on the accident

Respond to all public inquires on the subject.

5.2 District Crisis Group

On receipt of information from the Local Crisis Group, the District Crisis

Group Shall do the following in the event of an offsite emergency such as

ash pond flooding:

Provide all kinds of assistance in the implementation of emergency

plan in the event of an emergency, such as ash pond flooding.
Continuously monitor the accident

Ensure continuous information flow from the district to the Centre
and State Crisis Group regarding accident situation and mitigation

efforts;

Forward a report of the accident within fifteen days to the State

Crisis Group.
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5.3 Fire and Rescue

On receipt of Offsite Emergency message from the Local Crisis Group,

the Fire Department shall do the following:

Deploy of High Volume Pumping equipment.

Provide advice during an emergency drawdown process.
Assist in the evacuation process.

Deploy Swift Water Rescue capability.

Undertake Search and Rescue activity.

Undertake damage control operations, which may include pumping-
out floodwater from homes (where resources allow) and key

installations, such as electricity substations.
Assist in the controlled return of evacuees to their properties.

Advise on the structural integrity and safety of affected buildings.

5.4 Police

On notification of Off-site Emergency by the Local/District crisis group,

the Police shall initiate the following measures:

Provide overall strategic, tactical and operational co-ordination of the
incident response provided by the emergency services, local

authorities and other agencies.

Ensure an appropriate coordinator is identified to provide tactical

coordination with the Local/District Crisis group.

Initiate the evacuation of the management areas in consultation with

the CIC and in line with the incident scenario.
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Deploy officers where available and appropriate to the evacuation
areas (within the management areas) in support of the evacuation,
and work with other agencies to notify / identify vulnerable

individuals (accessing available records) in the evacuation areas.

Work with other agencies to notify / identify specific vulnerable
establishments in the evacuation areas (accessing available records)

to be evacuated and ensure that appropriate measures are in place.

Make arrangements to mobilize other staff resources, to assist in the

evacuation where appropriate and available.

Support the Highways Agency where appropriate and make

arrangements to establish the pre-identified road blocks.

Identify properties to be evacuated and those not to be evacuated (if

resources allow).

Control and direct traffic to prevent bow waves from flooding
properties and vehicles from breaking down in floodwaters, and

provide assistance with closures where roads are impassable etc..

Establish cordons (where practical, appropriate and safe to do so)
and ensure that risk assessments are undertaken in conjunction with
partner agencies e.g. Fire and Rescue Service, prior to access being
granted to areas inside the cordon.

Assist other agencies in providing specific assistance for people with

additional needs such as the old, very young and disabled.

Evacuate people from streets and buildings and direct them away
from the incident scene towards pre-identified assembly / reception

points for onward transport to rest centers.

Maintain an incident log;
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5.5 Health and Ambulance Services

In the event of a potential or actual ash pond flooding incident, the

local Hospitals may have additional responsibilities such as:

Co-ordinate with the Local Crisis Group/Police/Fire in the rescue

operation.

Provide information to and liaising with Police and the Ambulance

Service on the location of vulnerable people.

Provide medical and other support to the affected people at Rest

Centers/clinics.

Provide a Command and Control point for medical resources near

the incident scene;

Where appropriate, provide patient transport facilities to evacuate
vulnerable individuals from properties at risk to hospitals, Rest

Centers or other accommodation.

Maintain a log.

5.6 Highways / Transport department

The State Highways/Transport department may have responsibilities:

Provide a representative at the Local Crisis Group level to coordinate
the rescue effort.

Monitor traffic flows and clear debris from roads and road drainage
systems.

Identify and implement the closure of roads and diversion routes in
conjunction with the Police

Oversee repairs to road bridges and evaluating whether bridges
affected by floods should remain open for use.
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5.7 Other Agencies

Other agencies such as local schools, nearby industries, home guards,
local government, etc can also be involved in the relief and rescue

operations on account of the ash pond flooding.

Other support to be provided by SASAN in the event of an ash pond flooding

A large number of ambulances would be necessary to transport casualties
to the casualty response center and nearby hospitals. Details of
ambulances in SASAN and other neighboring installations have been
described in On-site Emergency plan. In case of need and off-site
emergency purposes, all types of vehicles can be converted as
ambulances at short notice. These vehicles would then be kept at the unit,

the ECC and at other places as deemed necessary by the government.

5.7.1 Temporary Food and Accommodation

SASAN shall provide temporary accommodation as and when required to
provide relief to the affected population. These centers will be left under
the control of the Local crisis group. These temporary shelters shall be
equipped with all basic requirements of health, food, sanitation, etc.

5.7.2 First-aid and Hospital Services

The first aid and hospital facilities in SASAN and surrounding

organizations / industries have been described in Onsite Report.

6. Communication Network for Off-site Emergency:

An efficient communication system is a must to attend to any Offsite
emergency situation, as this can go a long way in alerting the public,
neighboring industries and also off-site emergency authorities and

services.
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The following systems are readily available at SASAN:

« Radio communication between ECC of SASAN to control rooms of
nearby industrial units along with respondents of the area.

e Hotlines for communication to ECC of nearby units, emergency
services, meteorological stations, hospitals, etc.

« P&T telephone lines.
Furthermore this set-up can be used by the Local/district group, to assist
in their off-site emergency measures. The designated communication
officer of SASAN will ensure that all the modes of communication are
functional round the clock. All communication operators shall maintain a
log book for the messages received in/out and action plan. Effective
warning system, in communication network would save lives, prevent
injuries and reduce losses. Depending on the nature of hazards, and the
areas affected, the following methods of warning may be used by the state

government:

e Public Address System

« Mass Media

« Telephone to other organizations

« Door to Door visit by civil defense personnel

* Information to be provided at common gathering places such as
canteens, shops, etc.

6.1 Emergency Control Room:

The Emergency control is the facility from where the Local/District crisis
group will function in the event of an off-site emergency. The main

purpose of this control room is indicated below:

* Act as the focal point of emergency management
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The

Keep records of all messages

Inform operation officer on receipt of first information relating to

accident
Monitor implementation of mutual aid
Serve as the focal point for meeting of the crisis Management Group

ECC is manned by CIC, the Local/District crisis group officials, and

other key personnel of outside services called in for assistance. It is

equipped with proper communication network and data processing

network based on information to combat emergencies.

7. External Communication Dissemination

In case of emergency arising out of fire, explosion, release of toxic gas

etc. leading to Off-site emergency, following procedure shall be adopted.

ECO - Emergency Communication Officer (Head —HR / Admin) in
consultation with Chief Incident Controller (Station Director) arranges

to give information to;
Press / media

Out-side public (through CSR Head) living in the vicinity who may be

affected due to emergency situation,
Corporate Centre and

Statutory authorities e.g. District collector, Factory Director, Labor
Inspector, Superintendent of Police and Nearest Police Station in-
charge by fastest mode of communication may be Public address

System, telephone, Fax, radio, etc.
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8. Composition of various committees for off-site emergency measures:

8.1 Fire Control Committee

The composition for this committee is suggested at Table No. 40.
However the LCGs and DCG may amend and increase the number of

members in this committee as per the requirement in due course of time.

Composition of Fire Control Committee

Sr. No.l Name /Designation Position
1. Sub Divisional Officer Chairman
2. Safety Officer- Fire Station, SASAN Secretary
3. Fire Officer- Fire Station, SASAN Member
* Get information about the current status of the emergency situation from the

CIC / WIC of the plant.

* On the basis of the information received from the CIC/WIC and only if safe to do
so, take control of Fire Services for assisting in the emergency operations, inside

the plant. Otherwise stay at safe point away from the vulnerable zones of the plant

» Divide fire personnel in to various teams and depute them to the points where the

fire or any other emergency has occurred.

e |n case of incidence of toxic chemical release, assist in/or take the control of

situation .Follow instruction of MSDS chart in this regard.

* The prime responsibility of this committee is to maintain the fire brigade strong
enough to meet all requirements that may arise due to emergency situation in
SASAN or nearby units.
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The committee is also responsible for formulating a mutual aid scheme for

firefighting aid with neighboring units

The secretary of the committee will coordinate and inform the state of the
emergency situation to chairman of the committee, local emergency control room,

and other response committees.

8.2 Transport Arrangement committee

The composition of this committee is suggested in the Table 41, below However the

LCG/DCG may attend and increase the number of members in this committee as per

requirement in due course of time.

Composition of Transport Committee

Sr.No. | Name/Designation Position
1 Sub Divisional Officer(SDO) Chairman
2 District Superintendent of Police Secretary
(DSP)
3 Officer in charge of Transportation Member
4 Village Pradhan Member
5 NGO Member

On hearing about the information, all members will rush to the LCG

and report to the chairman of the committee.

The committee is made responsible for the arrangement of the
vehicles required for the evacuation of the people from the threatened areas;

asrequired by the evacuation committee.
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* The committee will prepare a list of the addresses those can provide vehicles
during the emergency. The list prepared by the committee should clearly detail
about the number of vehicles available from each resource, type of vehicles to be

provided and the details about the drivers of the vehicles.

 The committee will prepare database for emergency approach routes and the
escape routes to be followed during the emergency so as to reach the hot spot in

time.

8.3 Communication Committee

The composition for this committee is suggested at Table No. 42.
However the LCGs and DCG may amend and increase the number of

members in this committee as per the requirement in due course of time.

Composition of Communication Committee

Sr. No. Name /Designation Position
1. Sub Divisional Officer(SDO) Chairman
2 District Information Officer Secretary
3. Wireless Officer (Police) or its Member

representative”

4. Communication officer of SASAN Member

This committee will keep the up-to-date information on -
* Type of safety equipments and their resources
* Plant Approach routes and associated Road Systems

* Area affected by the hazards
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Areas to be evacuated

Details (Name, Contact Number, Home Address, Nearest Relative, Department

etc.) for all the key personnel involved in the various emergency teams.

To maintain all the communication equipment required during the Emergency in

the working conditions.
To keep record of up to date contact number of the key personnel.

Rush to the local emergency control room on hearing the emergency and report to
the chairman of the committee,. Take control of communication system under the

supervision of the chairman.

If require, depute and post the personnel to pass the warning to the local person

in the area likely to be affected.

Interact, get and provide information to the various committees as per the

requirement.

Ensure the availability of telephone and/or wireless and /or also at shelter points

or at assembly point.

8.4 Health Services Committee

This committee shall involve doctors from the private nursing homes and /

hospitals, if necessary, and is constituted by the Local/district crisis
group.

8.4.1 Role and Responsibilities of Health and Welfare Committee

The very first role of this committee is to establish a standard outline for the
necessary inputs of the Medical Services required during the emergency situation
in SASAN.
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e The committee will maintain the Ambulance and Quick Response System, so as

to ensure that it reaches at the hot spot in time with all the required resources.
* The Quick Response System should address the following components:
 Initial recognition and identification of the type of emergency

» Activation of the Response plan based upon the notification of the type of accident

received.
* [Initial survey of the accident site.
e Establishment of the Medical Command Structure.

» Establishment of the First aid camps at key location and away from the vulnerable

Zones.

8.5 Evacuation Team

The composition for evacuation team has been suggested in below table.
However, the LCGs and DCG may amend and increase the number of

members in this committee as per the requirement in due course of time.

Composition of Evacuation Team

3;’ Name /Designation Position
1. |Dy Collector Chairman
2. |Superintendent of Police (DSP) Secretary
3. |Station House Officers (SHO) Police Member
4. DG Civil Defense or his Member

representatives
5. IDG Home Guards or his Member
representatives
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6. |Commissioner- Municipal or his Member

representatives

7. |Assistant Engineer- PWD Member
8. |Assistant Engineer- MSETCL Member
9. |Head (HR) of SASAN Member
10. |One representative of Non Governmental Member

Organizations (Nominated by Chairman)

9. Format for Declaration of Emergency

It is with deep regret, we announce that —

The Ash pond is in danger of being breached and flood waters are

expected to affect areas of the plant.

We have tried our best to control the situation, but to no avail. We are
therefore handing over the Emergency Measures to the Local Crisis

Group, headed by

Signed by Date

10. Emergency Alarm

Sirens have been provided at various locations fairly distributed in and
around the plant. In the event of an Emergency, Fire Station Control
Room will initiate the Emergency Alarm. The Emergency alarms are
installed in the Fire Station Building, Central Control Room, and Service
Building. Based on the type of Emergency, the Emergency Alarm will vary.
These alarms are tested once every six months. The tabular column below

lists the type of alarm that will be used based on the type of Emergency.
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Type Duration

20 SECONDS ON,
5 SECONDS OFF, 04 TIMES

EMERGENCY SIREN

CONTINUOUS SIREN FOR 03
MINUTES ONLY ONCE

ALL CLEAR SIGNAL

A high pitch warning siren audible up to 5 km range should be used for

announcing the emergency and giving the all clear signals.

11. Recovery

The recovery measures that will be adopted by SASAN shall include the

following:

SASAN shall establish a committee to identify the cause of the
emergency, and take steps to prevent such happenings in future. The
committee that will be identified to inquire into the incident shall use all
possible resources at its disposal, with the help of Management support,
to take steps to initiate corrective as well as preventive measures to
prevent any such mishaps in future. Processes such as Fish-Bone
diagram or Root Cause Analysis diagram would be adopted by the
Management implement appropriate and corrective and preventive

actions.

Post incident, the Management of SASAN, is committed to reviving the
plant operations as soon as possible so that it can continue serving its

stake holders, to their fullest satisfaction.
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F.No. J-13011/15/2006-IA.1I(T)
Government of India
Ministry of Environment, Forest and Climate Change

3 Floor, Vayu Block,
Indira Paryavaran Bhawan, Jor Bagh Read,
Aliganj, New Delhi-110003

Dated: 13.07.2020

To,
The Head {Operations & Maintenance)
M /s Sasan Power Ltd.
(Subsidiary of M/s Reliance Power Lzd |
Cram: Sidéhikhurd,
Post Office; Tiyara
Singrauli-486 886, Madhya Pradesh.

Sub: 3960 MW (6x660 MW) Sasan Ultra Mega Thermal Power Project,
Singrauli District, Madhya Pradesh by M/s Sasan Power Ltd.- reg.
breach of ash pond.

Sir,
The undersigned is directed to refer the Ministry Show-cause Notice dated

21.5.2020 and your reply dated 3.6.2020 in regard to the breach of ash pond at
3960 MW Sasan Ultra Mega Thermal Power Plant of M/s Sasan Power Ltd.

2 It is requested to provide the concrete action taken or being taken by the
company to achieve 100% flyash ulilisaion in compliance to the Flyash
Notifications, EC conditions, the Orders passed by the Hon’ble NGT in the matter of
Shantanu Sharma v. Uol with Uel v Sandplast and in light of the present incident.

This issues with the approval of the Competent Authority.
Yours faithfully,

Caottl)

(Dr. 8. Kerketta)
Director, IA.1

Copy to:-

1. The Chairman, Central Pollution Control Board, Parivesh Bhawan, CBD-
cum-Office Complex, East Arjun Nagar, Delhi-110032.

2. The Deputy Director General of Forests (C), Ministry of Environment
Forests and Climate Change, Regional Office, Bhopal.

3. The Chairman, Madhya Pradesh Pollution Control Board, Bhopal.
4. Guard file /Website of MoEF&CC.
Gt

Direcfor, IA.1
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ANNEXURE R-18

06X 560 MW Sasan Ultrs Mega Pawear Project

Sasan Power Limited G s
CIN: U010EMH2008PLC 190657 e -‘_';“"":‘
Madbya Prodesh, INDIA
W, rel ncepower Lo n
SPL/ /2020-21/33 Date: 28.08 2020
The Director-1A.1

Ministry of Environment, Forests and Climate Change
3" Fioor, Vayu Block

Indira Paryavaran Bhawan, Jor Bagh Road,

New Delhi-110003

Ref: Your letter No. J-13011/15/2006-14.1 {T) dated 13th July 2020
Kind Attn: Dr. S. Kerketta Director - IA.|

Sir,

This has reference to your letier mentioned under refarence above vide which Sasan Power Limited
(SPL) is requested 1o provide a concrete action taken or being taken by the company lo achieve 100%
fiy ash utilization.

SPL is pleased 1o submit the attached Annexure which provides details of the concrete action taken
or being taken by SPL to achieve 100% fly ash utilization for Sasan Ultra Mega Power Project

We once again express our deep sense of gratitude for your kind support for continuation of operation
of the power plant.

Thanking You
Yours faithfully,

For Sasan Power Limited

/| TG =

Annexure - Concrete action taken or baing taken by SPL to achieve 100% fly ash utilization

CC:
1. The Chairman, Central Pollution Control Board
2. The Dy. Director General of Forests (C). MoEF&CC. Regional Office, Bhopal
3. The Chaimman, MP Poliution Control Board, Bhopal
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RELIANCe

CONCRETE ACTION TAKEN OR BEING TAKEN BY SASAN POWER LIMITED

Annexure

(SPL) FORITS 6 X 660 MW SASAN ULTRA MEGA POWER PROJECT (SUMPP)

1. Itis estimated that going forward, annual ash generation at SUMPP of SPL shall be

approx. 51,50,000 Metric Tons (MT) of total ash out of which 80% (41,20,000 MT)

shall be fly ash and balance 20% (10,30,000 MT) shall be bottom ash.

2. The above estimate is considering the annual coal consumption of 18.4 million Ton

(MT) with ash content in coal as 28%.

3. The ash generation and its utilization for last 3 Financial Years (FY 2017-18 to FY

2019-20) was as under:

Financial Year Fly Ash Generation (MT) Fly Ash Utilization (MT)

Fly Ash : 41,20,376

2017-18 Bottom Ash :10,30,097 12,21,310
Total Ash :51,50,473
Fly Ash : 40,22,186

2018-19 Bottom Ash : 10,05,547 14,91,694
Total Ash :50,27,733
Fly Ash :41,95,673

2019-20 Bottom Ash :10,48,918 27,46,403
Total Ash : 52,44,591

4. The details of fly ash utilization for FY 2019-20 are as under:

Sr. No. Ash Utilization Avenue Fly Ash Utilization (MT)
1 Cement 45,280
2 Fly-ash Bricks 1,264
3 Ready Mix Concrete 880
4 Low Laying Land Filling 26,98,119
5 Others (Cenosphere) 860
Total 27,46,403

The data shows that filling of low lying area has been the major avenue of ash

utilization for Sasan UMPP.
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5. SPL has undertaken the following activities to achieve 100% Fly Ash

utilization:

]

. Making fly ash available free of cost.

(e

. Utilized fly ash in potential low lying area filling within the plant premises after

obtaining permission from MP Pollution Control Board.

c. Post in-principle approval of the transportation cost sharing proposal by Hon’ble
Central Electricity Regulatory Commission (CERC) on 13-March-18, SPL initiated
the process of entering into a long-term agreement with cement manufactures for
lifting of fly ash from SUMPP on sharing of transporting cost basis.

d. Inside the plant, for all CLSM (Controlled Low Strength Material), 50% of sand
quantity is replaced with bottom ash and 30 -40% of cement quantity is replaced
with Fly Ash.

e. Fly Ash brick making unit of 9000/day capacity is installed within plant premises.
Annually over 20 lakh bricks are utilized by SUMPP in its various construction
related works.

f. Workshops conducted for Brick Manufactures/ RMC producers for encouraging
use of fly ash by highlighting its benefits.

g. Various fly ash awareness campaigns and workshops have been organized at
SPL and nearby villages for making public aware about fly ash usages and
motivating them to come forward as an entrepreneur.

h. SPL is continuously exploring opportunities for providing fly ash for road
construction projects.

i. Various meetings have been organized with the cement industries with an
intention to increase the fly ash lifting from the plant.

j. Regular meetings with the District Administration, MPPCB and GoMP officials
conducted regarding constraints in the fly ash utilization from the power plant and
also for seeking support for increasing the fly ash utilization.

k. The ash deposited in ash ponds is being utilized in permitted activities like ash

bund height raising of existing ash dykes, low lying area development, fly ash

bricks / clay ash brick manufacturing and efforts being made for utilization in road

embankment construction and mixing with mines OB etc.
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I. SPL has also requested District Collector to allocate abandoned stone crusher
void for filling with ash.
m. The ash utilization has increased from 1.77% in 2013-14 to 65.5% in FY 2019-20.
6. Reason for non-utilization of 100% fly ash:

Despite taking above mentioned efforts, SPL could not achieve 100% fly-ash

utilization in FY 2019-20 for the following reasons:

a. SUMPP is located at approx. 250 Kms from the nearest cement plant cluster.
The fly ash demand of all the cement industries is getting fulfilled by the nearby
power plants. Therefore, it is respectfully submitted that no cement plant prefers
to lift fly ash from SUMPP because of high cost of transportation.

b. SPL had issued NIT for supply of ash on the transportation cost sharing basis but
the process could not conclude due to non-availability of sufficient bids / lack of
interest from cement companies due to abundant availability of fly-ash in their
vicinity, at a distance nearer to them.

c. It is further submitted that the peak demand for fly ash by cement plants in the
Singrauli region, where SUMPP is located, is around 9.1 Million-ton per year
whereas the power plants in Singrauli region generate fly ash more than
25.5 Million-ton per year, i.e. 280% of the requirement. Therefore, there is an
inherent mismatch between demand and supply of fly ash in the Singrauli region
with ash generation far exceeding the demand.

d. Total fly ash consumption is fixed for the cement industries irrespective of the
location from where they are lifting the fly ash for making Pozzolana Portland
Cement (PPC).

e. It is humbly submitted that there is no substantial demand of fly ash in road
construction works in the region. There is no substantial demand for fly ash in
building construction works too.

f. It is stated that around 20 ash brick plants are operating in the region to partially
meet the requirement of ash bricks but due to existence of red brick kilns in the

region, demand for ash bricks is not increasing.
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g. District Collector has also advised the District Mining Department to identify the
abandoned coal crusher voids where the fly ash can be filled but the same has
not materialized till date.

h. Meeting was held with NHAI, PWD & NCL officials for seeking support for using
ash in road construction and filling of abandoned mines. During meetings,
officials of NHAI and PWD assured of utilisation of ash in road construction
projects but no support has come so far.

i. Due to these challenges, a large quantity of ash remains unutilized and is being
disposed in the ash dyke.

7. Moreover, as may please be observed from the ash utilization details of SUMPP
mentioned in preceding paragraphs, the major part of ash utilization was achieved
through ash filling in low lying areas. However, the same has been hampered
because of the breach of retention wall of low-lying ash utilization area, which
occurred on 10th April 2020.

8. Long term sustainable plan for achieving 100% fly ash utilization:

Under the circumstances mentioned above and in order to have long-term
sustainable plan, SPL is exploring the possibility of taking fly ash to its operating
Moher and Moher Amlohri Extension opencast captive coal mines, located at a
distance of approx. 25 Kms, through pipeline in high concentration slurry mode for
mixing with over burden for filling of de-coaled areas, which has now been permitted
pursuant to MoEF&CC notification dated 21 May 2020.

Accordingly, SPL has initiated the process for getting approval from the relevant
authorities stated as under:

a. Central Institute of Mining and Fuel Research (CIMFR), Dhanbad has been
engaged to carry out the technical feasibility and slope stability study for the said
option. The visit of CIMFR scientists is expected after relaxation in the COVID 19
travel restrictions. The report submission for CIMFR will take another 2 months

after their site visit.
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b. Once this project gets cleared technically by the CIMFR, Dhanbad, Sasan UMPP
will approach Madhya Pradesh Pollution Control Board (MPPCB) for obtaining

permission and seek approvals from other statutory / regulatory authorities, as

may be required.

c. Post obtaining permission from MPPCB, the execution of the said work will be

taken up which is expected to be completed in nearly 18 Months.

d. In view of above, 100% utilization of fly ash from SPL can happen only after 2

years from now, after execution of the said proposal of mixing fly ash with over

burden dumps in the operating captive coal mines of SUMPP.

e. Meanwhile, ash is being utilized in the bund height raising work of the existing

ash dyke which would utilize approx. 2.2 to 2.3 Million MT / lagoon.

9. Ash utilization plan from FY 2020-21 onwards

a. FY 2020-21 (Estimated):

percentage #

_r Uni Q1 Q2 Q3 Q4 Total
SN Description t | (Actual) | (Est) | (Est) (Est.) (Est)
A Ash Generation
Fly Ash MT 1039777 | 1030000 [ 1030000 1030000 | 4129777
Bottom Ash 259944 257500 257500 257500 1032444
Total Ash 1299721 | 1287500 [ 1287500 1287500 5162221
B. Fly Ash Utilisation
i) Brick Manufacturing MT 390 500 500 500 1890
i) Ready Mix Concrete MT 123 200 1000 1000 2323
iii) Low Lying area filling/
Area Development MT 89550 0.0 0.0 0.0 89550
i) | Ash Dyke raising MT 0.0 0.0 51600 | 458000 | 509600
(Downstream)
v) Cement MT 20210 7200 20000 20000 67410
vi) Sasan Coal Mine MT 0.0 0.0 0.0 0.0 0.0
Total Fly Ash Utilisation MT 110273 7900 73100 479500 670773
C Fly Ash Utilisation % 1 1 7 a7 16

# Dry Ash Utilization; Bottom ash disposed off in ash pond in slurry mode. Bottom ash will be utilized from the ash dyke as

per the demand.
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b. FY 2021-22 (Estimated):

i . Q1 Q2 Q3 Q4 Total
SN Description Unit | (Est) (Est.) (Est.) (Est.) (Est.)
A Ash Generation
Fly Ash MT 1030000 | 1030000 | 1030000 | 1030000 | 4120000
Bottom Ash 257500 257500 257500 257500 1030000
Total Ash 1287500 | 1287500 [ 1287500 | 1287500 | 5150000
B. Fly Ash Utilisation
i) Brick Manufacturing MT 500 500 500 500 2000
ii) Ready Mix Concrete MT 1000 200 1000 1000 3200
iii) Low Lying area filling/ MT 0.0 00 0.0 0.0 0.0
Area Development
iv) Dyke raising MT 508000 408000 508000 500000 1924000
v) Cement MT 20000 7200 20000 20000 67200
vi) Sasan Coal Mine MT 0.0 0.0 0.0 0.0 0.0
Total Fly Ash Utilisation MT 529500 415900 529500 521500 [ 1996400
C Fly Ash Utilisation
percentage # % 51 40 51 51 48

# Dry Ash Utilization; Bottom ash disposed off in ash pond in slurry mode. Bottom ash will be utilized from the ash dyke as

per the demand.

c. FY 2022-23 (Estimated):

s . Q1 Q2 Q3 Q4 Total
SN Description Unit | (Est) (Est.) (Est.) (Est.) (Est.)
A Ash Generation
Fly Ash MT 1030000 | 1030000 | 1030000 | 1030000 | 4120000
Bottom Ash 257500 257500 257500 257500 1030000
Total Ash 1287500 | 1287500 [ 1287500 | 1287500 | 5150000
B. Fly Ash Utilisation
i) Brick Manufacturing MT 500 500 500 500 2000
ii) Ready Mix Concrete MT 1000 200 1000 1000 3200
iii) Low Lying area filling/ MT 0.0 0.0 0.0 0.0 0.0
Area Development
iv) Dyke raising MT 508000 408000 558000 558000 | 2032000
v) Cement MT 20000 7200 20000 20000 67200
vi) Sasan Coal Mine* MT 0.0 0.0 458500 458500 917000
Total Fly Ash Utilisation MT 529500 415900 1038000 | 1038000 | 3021400
C Fly Ash Utilisation % 51 40 100 100 73
percentage #

# Dry Ash Utilization; Bottom ash disposed off in ash pond in slurry mode. Bottom ash will be utilized from the ash dyke as
per the demand.

* Subject to the technical feasibility clearance by the CIMFR, Dhanbad and NOC from MPPCB & DGMS

10. Therefore, FY 2022-23 onwards, entire unutilized fly ash of SUMPP is proposed to

be sent to its captive coal mine for mixing with mine OB to achieve 100% fly ash

utilization whereas the bottom ash will be sent to the ash pond in slurry mode from

where it will be utilized as per the demand.

Page 6 of 6

“d

TRUE COPY




275

Anshul Kumar

From: Rishub Kapoor

Sent: 20 January 2022 17:05

To: Anshul Kumar; Sunil; Delhi Office

Subject: FW: [Advance Service by way of email] O.A No. 194 of 2020 - Suresh Kumar Pandey v. Uol Reply on

behalf of Sasan Power Limited

pfa

From: Rishub Kapoor <rishub.kapoor@skvlawoffices.com>

Date: Thursday, 20 January 2022 at 5:04 PM

To: "ashish.kr.advocate@gmail.com" <ashish.kr.advocate@gmail.com>

Cc: Shri Venkatesh <shri.venkatesh@skvlawoffices.com>, Bravo <bravo@skvlawoffices.com>

Subject: [Advance Service by way of email] O.A No. 194 of 2020 - Suresh Kumar Pandey v. Uol Reply on behalf
of Sasan Power Limited

Dear Sir,
Trust this email finds you well.
We represent the Sasan Power Limited i.e. Respondent No. 7, in the captioned matter.

Please find attached the reply to the Original Application, filed before the Hon’ble National Green Tribunal (New Delhi),
for your reference and record purposes.

https://skvlawoffice-
my.sharepoint.com/:b:/g/personal/rishub kapoor skvlawoffices com/ESssh4r8 WQxFsc7TU70gnxgBJ9X-
G18gHINQGIyR10pbsQ?e=KiKs2S

Kindly treat this email as a valid service of the Reply.

Best Regards
Rishub Kapoor
SKV Law Offices
+91-11-47099954 |+91-96547-16337 |
H"’k\ " rishub.kapoor@skvlawoffices.com |

B-50, Defence Colony, New Delhi-110024, India.

: Please consider your environmental responsibility. Before printing this e-mail message, ask yourself whether you really need z
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