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BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL 

EASTERN ZONE BENCH, KOLKATA 

ORIGINAL APPLICATION NO. 14 OF 2026 

IN THE MATTER OF: 

Dilip Kumar Samantaray                                                                             …Applicant 

-Versus- 

State of Odisha & Others                                                           …Respondent (s) 

 

REPLY ON BEHALF OF THE RESPONDENT NO. 8, M/S VEDANTA 

LIMITED TO THE ORIGINAL APPLICATION 

1. That the present Original Application has been instituted by the Applicant, 

alleging breach of the red mud pond/process water lake dyke on 15.09.2024 at 

the premises of Respondent No. 8, M/s Vedanta Limited [Alumina Refinery 

Unit], located at Lanjigarh, Kalahandi, Odisha, and its impact on the agricultural 

field and Bansadhara River. The Applicant further alleges that no environmental 

compensation has been imposed and collected from Respondent No. 8, M/s 

Vedanta Ltd.   

2. That on 23.03.2026, this Hon’ble Tribunal admitted the Application, despite a 

vehement opposition with regard to the locus (Applicant is from Bhubanewar-

residing around 400 km away) as well as limitation  (delay of one year and four 

months) in approaching this Hon’ble Tribunal but also granted liberty to 

Respondent No. 8 [M/s Vedanta Limited, Alumina Refinery Unit] to submit a 

full-fledged response, including on the issue of limitation on merits.  

3. That accordingly, the present Reply Affidavit is being filed by Respondent No. 

8 [ M/s Vedanta Limited, Alumina Refinery], to put on record the objections vis-

à-vis the admissibility of the Original Application, on limitation, locus and on 

merits.    
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4. That, unless any averment made in the Application is specifically and explicitly 

admitted, the said contents may be deemed to be denied in their entirety as though 

herein specifically set forth in seriatim and traversed.  

5. That it is humbly submitted that the Respondent No. 8 expresses, and has 

expressed in the past, deep anguish over the unfortunate accident that occurred 

on 15.09.2024. The accident in question was an unfortunate breach of the Process 

Water Lake dyke, which occurred due to unprecedented rainfall, despite the 

existence of safety systems and operational precautions, and was not the result 

of any deliberate act, omission, negligence, or recklessness on the part of 

Respondent No. 8. It is emphasised that the causes and contributing factors of 

the accident have already been investigated into by statutory and expert bodies, 

both by way of a preliminary investigation on the same day of the accident and 

through a Technical investigation carried out on a later date, by the State 

Pollution Control Board and the Ministry of Environment, Forest and Climate 

Change (MoEF&CC), whereby it has been confirmed that the breach in the 

Process Water Lake was due to unprecedented rainfall however, it has not 

resulted in any environmental damage.  

6. That the Respondent No. 8 -M/s Vedanta Ltd. [hereinafter referred as the 

Answering Respondent] herein has complied with all the directions of the 

appointed Committee by restoring the affected land and payment of 

compensation to the affected villagers with respect to any crop damage, among 

other directions. The answering Respondent submits that the mere occurrence of 

an accident cannot be equated with wrongdoing or fault, and the Answering 

Respondent has placed the relevant facts, records and explanations before this 

Hon’ble Tribunal, which are described below. The Answering Respondent seeks 

to submit its Preliminary Objections and Submissions before submitting its 
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paragraph-wise reply to the Original Application, which in the humble opinion 

of the Answering Respondent, are crucial for a holistic adjudication of the case. 

I. PRELIMINARY OBJECTIONS ON THE ADMISSIBILITY OF THE 

ORIGINAL APPLICATION 

A. The Original Application is hopelessly barred by Limitation as prescribed 

under Section 14 of the National Green Tribunal Act, 2010 

7. That the present  Original Application has been filed on 19.01.2026 under Section 

14 of the National Green Tribunal Act, 2010 (herein referred to as ‘NGT Act’), 

raising grievances against an incident which occurred 1 year and four months 

back on 15.09.2024,  and is clearly beyond the  statutory limit of six months 

under Section 14 of the NGT Act, 2010, which expired on 15.03.2025 and not 

even within the ambit of the condonable period of sixty days granted by the NGT 

Act, 2010, which expired on 15.05.2025. 

8. That this Hon’ble Tribunal and the Hon’ble Supreme Court in a catena of 

judgements has affirmed that any application filed before this Hon’ble Tribunal 

beyond the time period prescribed by the NGT Act, 2010 cannot be entertained 

and is liable to be dismissed. Reliance is placed on Bharatkumar K. Patel vs. 

Ministry of Environment and Forests & ors., Application no. 55 of 2013 (WZ), 

Variya Gandabhai v. Union of   India & Ors. - MA 147 in Appeal No. 27 of 2014 

and Bharat Jhunjhunwala v. UOI   & Ors., Appeal 151 of 2016. The five judge 

bench of this Hon’ble Tribunal in Sunil Kumar Samantra v. West Bengal PCB 

[M.A. No. 573 of 2013] had categorically held that NGT is a self-contained code 

in itself and has to adopt the limitation period within which the jurisdiction of the 

Tribunal gets invoked. The said Judgment of this Hon’ble Tribunal was 

confirmed by the Hon’ble Supreme Court in the case of Sunil Kumar Samanta v. 

West Bengal Pollution Control Board [Civil Appeal No. 10009/2014]. The cases 
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referred in this Response are separately compiled and submitted as a 

Convenience Compilation.   

9. That the Applicant contends that the present lis constitutes a continuing cause of 

action, which is not envisaged under Section 14 (3) of the NGT Act, 2010. 

Section 14(3) of the NGT Act, 2010 is extracted below-  

“(3) No application for adjudication of dispute under this section shall be 

entertained by the Tribunal unless it is made within a period of six months 

from the date on which the cause of action for such dispute first arose: 

Provided that the Tribunal may, if it is satisfied that the applicant was 

prevented by sufficient cause from filing the application within the said 

period, allow to to be filed within a further period not exceeding sixty 

days.” 

 The Answering Respondent humbly submits that in the NGT Act, there is no 

concept of continuous cause of action, but the concept of “cause of action first 

arose”, and therefore the general concept of continuing cause of action is alien 

to the NGT Act, 2010.  

10. That in fact this Hon’ble Tribunal, dealt with this question in great detail in its 

well settled judgement of Forward Foundation & Ors vs State of Karnataka   & 

Ors, OA No. 222 of 2014,  which holds the field, where it has made it clear that 

where the legislature specifically requires the action to be brought within the 

prescribed period of limitation computed from the date when the cause of action 

‘first arose’, it would by necessary implication exclude the extension of 

limitation or fresh limitation being counted from every continuing wrong, so far 

, it relates to the very same wrong or breach and necessarily not a recurring cause 

of action.  Thus, it is clear that this Hon’ble Tribunal has not recognised the 

concept of ‘continuing cause of action’. The said Judgment of this Hon’ble 
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Tribunal has been upheld by the Hon’ble Supreme Court in the case of Mantri 

Techzone v. Forward Foundation and Others [2019 18 SCC 494].  

11. That in the present Application, the cause of action has been traced to a direction 

dated 17.09.2024 issued under Section 33A of the Water Act, 1974 by the Odisha 

State Pollution Control Board. The said Application, therefore, is totally barred 

by limitation under Section 14 of the NGT Act, 2010 as it was filed only on 

12.01.2026 (although wrongly written as 12.01.2025, but sworn on affidavit on 

12.01.2026). That the Applicant, after waiting for a period of more than a year, 

has filed an RTI on 29.11.2025 enquiring about the action taken with respect to 

the ‘collapse of the red mud pond’, whereas the breach, in fact, occurred in the 

Process Water Lake, a rainwater surface run-off storage reservoir which is an 

altogether separate and distinct facility from the Red Mud Pond maintained at 

the Answering Respondent’s premises. This has clearly been done as an 

afterthought and cannot be considered as a fresh cause of action under Section 

14 of the NGT Act, 2010. The Hon’ble Supreme Court in a catena of cases, has 

held that representations cannot be used for reviving matters that have become 

stale or barred by limitation. [C. Jacob v. Director of Geology & Mining [2008 

10 SCC 115; Chief Executive Officer & Others v. S. Lalitha & Others [2025 

INSC 565]. 

12. That the Applicant, while trying to highlight the damage caused by the breach of 

the Process Water Lake dyke, has referred to certain pictures showing different 

locations partially flooded with muddy water, and a picture of dead fish, as well 

as a news article trying to report the same. It is humbly submitted that the pictures 

are neither geotagged nor dated, and therefore the news article which is undated 

cannot be considered for determining the cause of action under Section 14 of the 

NGT Act, 2010. 
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13. That it is important to mention that the Applicant has not placed on record a 

single document evidencing that he ever visited the site of the alleged incident at 

Lanjigarh, Kalahandi. The Applicant is a resident of Bhubaneswar, situated 

approximately 400 kilometres from the Answering Respondent’s premises where 

the incident took place. The Application does not contain any travel record, visit 

report, affidavit of personal inspection, or any other material demonstrating that 

the Applicant has first-hand knowledge of the alleged damage or has, at any point 

in time, made a personal visit to assess the same. The Applicant has, therefore, 

filed the present Original Application entirely on the basis of unverified 

photographs of unknown provenance, unattributed and undated newspaper 

clippings, and bare assertions, none of which constitute legally admissible or 

probative evidence before this Hon’ble Tribunal. 

14.  That the Applicant has clearly filed the present Original Application after 1year 

and four months, with incomplete and half-baked information, for reasons best 

known to the Applicant.  Such conduct highlights that the Applicant has a vested 

interest in filing such an application. Thus, in view of the abovementioned 

submission, the present Application is liable to be dismissed on this ground 

alone. 

B. The Original Applicant is not an Aggrieved Person under Section 18 of the 

NGT Act, 2010. 

15. That the Applicant is a resident of Bhubaneshwar, which is around 400 kms away 

from the site of the accident, i.e., the Answering Respondent’s Unit in Lanjigarh 

and does not come within the ambit of ‘Aggrieved Person’ under Section 18 of 

the NGT Act, 2010, as he has failed to establish any nexus, direct interest or the 

effect of the outcome of the matter on him. No material has been placed on record 

by the Applicant to demonstrate his bona fides, as well as to indicate how he is 

impacted or aggrieved in the present lis. A mere general interest in environmental 
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issues does not make the Applicant, who lives far away from the site of the 

accident, an aggrieved person and does not confer any right on him to initiate 

proceedings. 

16. That this Hon’ble Tribunal has been very conscious of discouraging frivolous 

litigation by busybodies, and there is a catena of cases wherein this Hon’ble 

Tribunal has heavily come down on frivolous petitions. Reliance is placed on the 

cases of Uttar Pradesh v. Uday Education and Welfare Trust [2022 SCC OnLine 

1469], Anand Kumar Jha v. Union of India & Ors. [I.A. No. 78/2021/EZ in 

Appeal No. 05/2021/EZ], Rana Sengupta v. Union of India [2013 SCC OnLine 

NGT 31] as well as the case of Ankur v. Maharashtra SEIAA & Ors. [2012 SCC 

OnLine NGT 53]. The Answering Respondent submits that the present 

application is liable to be dismissed on this ground as well. 

II. PRELIMINARY SUBMISSIONS 

17. That the present Original Application is baseless even on merits, as the 

Answering Respondent has been operating and maintaining the process water 

lake and its dyke in accordance with the law and in pursuance of a valid Consent 

to Operate from the State Pollution Control Board. All possible steps for ensuring 

immediate rectification of the breach of the dyke were undertaken by the 

Answering Respondent when the incident took place, including engagement of 

experts of national and international repute for testing any damage to the 

environment and the steps required for remediation of the same.  

18.  That the Answering Respondent has established and operates an alumina 

refinery, in the name of M/s Vedanta Ltd in Lanjigarh, Odisha, in pursuance of 

a valid Environmental Clearances, including those dated 22.09.2004 and 

20.11.2015, as amended by the Environmental Clearance dated 06.08.2021, and 

the latest Consent to Operate dated 29.01.2026, , apart from other enviro-legal 
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compliances. It is humbly submitted that the refining process of bauxite to 

produce alumina is also results in bauxite residue, including wastewater. The 

same is managed through scientifically approved measures, including creation of 

ponds, a Residue Disposal Area, and a Process Water Lake (PWL) at an 

earmarked area outside of the factory premises on acquired land in Kothaduar & 

Rengopalli villages.   

19. That specifically, with respect to the Process Water Lake (PWL), the Answering 

Respondent has maintained the PWL and the Red Mud Pond for the collection 

and treatment of Red Mud Slurry, and the same is being operated in pursuance 

of a valid Consent to Operate (CTO), the latest CTO being granted on 

29.01.2026.  A filter press unit is used to separate the filtrate (liquor/liquid part) 

from the Red Mud Slurry, and the filtered Red Mud Cake is disposed of in the 

Red Mud disposal area in dry form.  The Process Water Lake is used to collect 

the surface runoff water from the red mud disposal area and recycled back into 

the process. Significantly, any renewal of the consent process also requires an 

assessment of the existing procedures and machinery, its operations, primarily 

based on the ground field inspection and thorough investigation.  

20. It is humbly submitted that the Answering Respondent herein had taken all 

necessary precautions to ensure the structural integrity of the PWL dyke. Infact, 

the Answering Respondent had increased the height of the PWL dyke by three 

metres in 2021 to avoid any surface runoff in the future. On 30.10.2021, Odisha 

SPCB had also granted permission to the Answering Respondent to raise the 

height of the PWL dyke by three metres, subject to obtaining the requisite 

certification from IIT Bhubaneshwar. Accordingly, vide Letter dated 09.05.2022, 

the Answering Respondent submitted the certificate granted by Dr. Hanumantha 

Rao of IIT Bhubaneswar, confirming the construction of PWL Dyke 

Strengthening and Height raising as per the design & drawing of the private 
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contractor, i.e. M/s Golder Associates. All documentary evidence is available for 

perusal of this Hon’ble Tribunal if it so desires and is not being produced to avoid 

any fishing and roving inquiry by the Applicant. 

21.  That thereafter, another report was prepared by IIT Bhubaneshwar after 

undertaking a field visit on 22.09.2023, titled Final Report on Stability Analysis 

of Tailings Dams for FY 2023-24 dated June 2024, for the Answering 

Respondent’s Unit, inter alia, clarifying that no sign of any seepage at any 

location has been observed along the periphery of the Process Water Lake at the 

time of the visit, and the dyke is stable. Thus, the Answering Respondent has 

been operating the red mud pond and PWL in accordance with the law, with all 

possible precautions and periodic inspections with respect to the stability of the 

Dyke. The full copy of the report is available for the ready reference of this 

Hon’ble Tribunal, if it so desires. However, some relevant extracts are being 

produced as part of the Inspection Report of 19.11.2025, wherein the above 

conclusions have been made. 

22.  That it is humbly submitted that, despite all the above-mentioned precautions 

being followed, on 15.09.2024, around 2 am, the dyke wall of the process water 

lake got breached following a period of unprecedented and incessant rainfall in 

the region during September, 2024.  

23. That it is humbly submitted that upon becoming aware of the breach in the early 

hours of 15.09.2024, the Answering Respondent immediately activated its 

Environment Management Plan and Disaster Management Plan. Pursuant 

thereto, the Answering Respondent undertook the following measures in a 

prompt and systematic manner: 

a. The local District Administration Officials of both Rayagada and 

Kalahandi districts were informed of the breach on 15.09.2024 itself, and 

the Answering Respondent assured the Administration that all requisite 
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emergency measures were being undertaken to contain the damage and 

minimise any impact; 

b. Area barricading was immediately put in place and information was 

disseminated to the residents of surrounding villages through direct calls 

and public announcements; 

c. Potable drinking water was arranged and supplied to the affected areas as 

an immediate welfare measure; 

d. Free-of-cost medical check-ups were arranged and conducted for all 

affected families in the surrounding villages; and 

e. Meetings were convened with the affected villagers in the presence of the 

District Administration to appraise them of the steps being taken and to 

address their concerns. 

The aforesaid measures demonstrate the Answering Respondent’s bona fides, its 

commitment to community welfare, and its diligent compliance with its statutory 

and corporate obligations in response to the unfortunate incident. 

24. That immediately on the same day, i.e., 15.09.2024, at around 8 am, the 

Answering Respondent informed the Odisha SPCB of the breach. due to the 

extensive rainfall. Further, Odisha SPCB was also informed that a preliminary 

investigation of the breach is underway, and the Answering Respondent is taking 

all steps to contain the damage and restore the breach in consultation with IIT 

Bhubaneshwar. The True copy of the Letter dated 15.09.2024 is marked and 

annexed herewith as ANNEXURE R/1. 

25. That, following the intimation of the incident to the SPCB by the Answering 

Respondent, a team of officials of the SPCB headed by the Regional Officer, 

Rayagada conducted a site visit on the same day i.e. 15.09.2024 to carry out 

preliminary inspection and assess the possible environmental damage.  That apart 

from the  Odisha SPCB, the Answering Respondent proactively requested IIT 

12 96



 

Bhubaneswar to carry out an independent investigation of the breach and to 

recommend immediate corrective actions. IIT Bhubaneswar deputed Dr 

Hanumantha Rao on 16.09.2024 for the said investigation. 

26. That thereafter, Directions were issued by the Odisha SPCB on 17.09.2024 under 

Section 33A of the Water Act, 1974, to the Answering Respondent to undertake 

corrective actions as per the site observations by the Regional Officer, Rayagada 

made during his site visit on the day of the incident i.e. 15.09.2024, and submit 

the Action Taken Report by 20.09.2024. The Answering Respondent was further 

directed to appear for a personal hearing before the Member Secretary of the 

Odisha SPCB on 21.09.2024. [Copy of the Inspection Report and the Directions 

are annexed in the OA as Annexure 2, Page No.(s) 24 to 26].  

27. That on 20.09.2024, the Answering Respondent submitted the Action Taken 

Report in response to the Site Inspection Recommendations dated 15.09.2024 

and Directions dated 17.09.2024 inter alia clarifying the steps being undertaken 

in collaboration with IIT Bhubaneshwar for repairing the dyke wall. The 

Answering Respondent also clarified that the pH & TDS of the parameters of 

Bansadhara river in one upstream and eight downstream accessible locations for 

a stretch of 5 kms at an interval of 1-10 kms is being monitored, and the requisite 

analysis reports will be submitted to the Board. Additionally, the Answering 

Respondent also evaluated the impact on the land in coordination with the 

Kalahandi District Administration, compensation for the loss of the standing crop 

and agricultural field and providing free irrigation facilities for the next two years 

to the impacted irrigation fields. The copy of the Action Taken Report dated 

20.09.2024 is marked and annexed herewith as ANNEXURE R/2.  

28. That based on the Action Taken report, the Answering Respondent had a personal 

hearing before the Odisha SPCB on 21.09.2024 and vide the said Meeting, the 

Odisha State Pollution Control Board directed the Answering Respondent to 
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undertake steps for repairment and restoration of the dyke wall, 

dredging/desilting of sludge, assessment of environmental damage, among other 

remediation steps and to submit a time-bound action plan for the same. The 

Odisha SPCB also noted that a team of Board officials will visit the plant and 

PWL to assess the scenario, and further course of action will accordingly be 

decided by the Board. The true copy of the Minutes of the Personal hearing dated 

21.09.2024 is marked and annexed as ANNEXURE R/3. 

29. That, in furtherance of the decision of the Odisha SPCB, the Answering 

Respondent had submitted the time-bound Action Plan on 22.10.2024 along with 

an updated status of the compliances being undertaken with the Action Plan vide 

Letter dated 16.11.2024, clarifying in detail that the restoration and remediation 

action was being undertaken for the repair of the dyke along with IIT Roorkee. 

The Action Plan also clarified the assessment of damages to the crops due to the 

breach, in consultation with the revenue department officials of Kalahandi 

district and the amount that has been disbursed to the members of the village 

community regarding the same. The copy of the said Action Plan submitted vide 

Letter dated 22.10.2024 along with the updated status of compliance with the 

Action Plan reported in the Letter dated 16.11.2024, are available and can be 

placed on record for the perusal of this Hon’ble Tribunal, if it so desires.  

30. That further, to assess environmental damage and monitor the progress of 

restoration work and in pursuance of the decision taken on 21.09.2024, a 

comprehensive inspection was conducted on the 26 and 27th of September, 2024 

by the Odisha SPCB. The water from the river Bansadhara was tested, and soil 

and groundwater were sampled. The inspection report inter alia noted that the 

breach of the PWL dyke was due to heavy rainfall leading to a very large quantity 

of runoff stormwater from Red Mud Pond to PWL. However, the possibility of 

sabotage by damaging the structure of the dyke or theft of the liner was also not 
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ruled out.  Specifically on environmental damage, report further noted that the 

pH of the river Bansadhara ranged between 7 to 8, indicating that it was safe. 

Further, the soil samples indicated slight acidity with no adverse impact. 

Additionally, the ground water quality was meeting drinking water quality 

standards with respect to pH, TDS and Total Alkalinity. Thus, the Odisha SPCB 

report found all the water and soil parameters of the area impacted by the breach 

to be compliant with the statutory norms and standards.  The Report, however, 

recommended additional actions to be undertaken by the Answering Respondent 

to assess any ecological damage due to the breach, including bi-annual bio-

monitoring of the river. The true copy of the report of the Odisha SPCB dated 

19.11.2024 is marked and annexed as ANNEXURE R/4. 

31. That thereafter, vide Letter dated 17.12.2024 of the Odisha SPCB, the Answering 

Respondent was called upon for another personal hearing on 21.12.2024 for 

verifying the status of the rectification of the dyke wall, compliance with the 

Action Taken Report, among other actions directed by the Odisha SPCB for 

compliance by the Answering Respondent in the abovementioned letter. The 

Answering Respondent accordingly presented in detail the compliance status 

with the Action Plan in the hearing on 21.12.2024 before the Odisha SPCB.  

Based on the submissions of the Answering Respondent, the Odisha SPCB had 

prescribed additional actions to be undertaken for facilitating the restoration of 

the dyke wall, bio -monitoring of the river, stabilising the stretch of the bund, 

among others. The Proceedings of the Personal hearing of 21.12.2024 are marked 

and annexed as ANNEXURE R/5.  

32. That two additional experts, IIT Roorkee, as well as M/s Geotheta, also 

undertook a detailed site inspection and facilitated the preparation of the final 

restoration report and scheme of the breached portion based on approved 

drawings and geotechnical studies. Finally, on 30.07.2025, the Certificate for 
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confirmation for the construction of  dyke restoration job for the process water 

lake was given by IIT Roorkee to the Answering Respondent, confirming the 

stability and the construction design of the restored dyke wall. The certification 

and report of IIT Roorkee and M/s Goethe are available for the perusal of this 

Hon’ble Tribunal, if it so desires. 

33. That thereafter, on 02.08.2025, the Answering Respondent had written to the 

Odisha SPCB clarifying that the PWL dyke wall has been restored with the help 

of IIT Roorkee and the certificate of stability by IIT Roorkee, as well as M/s 

Goetha regarding the same, was also submitted. Further, in the updated status of 

the time-bound action plan, the Answering Respondent has clarified that the Bio-

monitoring study has been conducted by the School of Life Science Department 

of Sambalpur University for pre-monsoon and post-monsoon.  The copy of the 

Letter dated 02.08.2025 is marked and annexed as ANNEXURE R/6.  

34. That on 13.11.2025, the Odisha State Pollution Control Board in response to the 

said Letter dated 02.08.2025, has noted the compliance status provided by the 

Answering Respondent and allowed the Answering Respondent to utilise the 

PWL Dyke to receive the water from the red mud pond, subject to certain 

conditions. In fact, on 29.01.2026, the Answering Respondent received the 

Consent for disposal of sewage and trade effluent, including the disposal of the 

red mud in the red mud pond. The true Copy of the Letter dated 13.11.2025 is 

marked and annexed as ANNEXURE R/7.  

35.  That specifically on the issue of damage assessment to crops, it is humbly 

reiterated that a damage assessment study was conducted by the Revenue 

Officials, comprising the Tahsildar, Lanjigarh and District Agriculture Officers 

and an Impact Assessment Report was submitted to the Additional District 

Magistrate, Kalahandi. Based on the said report, the District Administration 

issued a direction to the Answering Respondent vide letter dated 24.09.2024, for 
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providing compensation to the impacted stakeholders ranging from INR 

14,164.30 to INR 1,01,173.61, depending on the type of crop impacted. 

Accordingly, the Answering Respondent successfully disbursed compensation as 

claimed, and the same was communicated to the Tehsildar, Lanjigarh, vide letter 

dated 18.09.2025, which has been acknowledged by the Odisha SPCB in its 

Letter dated 13.11.2025 to the Answering Respondent. 

36. That in view of the facts above, the Answering Respondent submits that the 

Odisha SPCB had taken all the possible and necessary actions as prescribed by 

law and has been periodically monitoring the compliance of the remedial action 

which is being carried out. The Answering Respondent has been duly complying 

with the Odishha SPCB’s directions and cooperating with it to expedite remedial 

action. Thus, the allegations of inaction on the part of the Odisha SPCB against 

the Answering Respondent are incorrect and incomplete in light of the same. 

II. PARA-WISE RESPONSE ON MERITS 

37. In view of the above stated facts and without prejudice to the preliminary 

contentions raised hereinabove by the answering Respondent, the answering 

Respondent craves the leave of this Hon’ble Tribunal to submit its para-wise 

reply as under:  

38. That the contents of paragraphs 1 to 3 do not merit any response and are borne 

by record. However, qua limitation and locus, the content of para …. is reiterated 

herein in response to the said paras. 

39. In reply to the contents of paragraph 4, at the cost of repetition, Answering 

Respondent herein reiterates that, the Applicant is not an ‘any aggrieved person’ 

under Section 18 of the NGT Act. The contents of the Preliminary Objections on 

Locus may be read as a response to this paragraph.  

40. That the contents of paragraph 5 are misconceived, misleading and denied, the 

Answering Respondent also submits that it has taken prompt and substantial 

17 101



 

steps to provide financial relief to the families and affected stakeholders, as 

directed by the district authorities. The Odisha SPCB water sample analysis has 

confirmed that there was no adverse impact on the water quality from the breach, 

and all the parameters were within the prescribed statutory norms and 

accordingly allowed the Answering Respondent to continue with the operation 

of the red mud pond and the process water dyke. Further repairs and monitoring 

were also being carried out as stated above and may be read as a response to this 

paragraph. 

41.  That in reply to the contents of paragraph 6, the same are denied as being 

misconceived, misleading and mere assertions by the Applicant. It is specifically 

denied that there was a breach in the Red Mud Pond, which severely impacted 

the river water and regional ecology. As stated earlier, it was not the Red Mud 

Pond but the PWL that was breached. Further, the Inspection Report submitted 

by the OPCB dated 19.11.2024, makes it evident beyond doubt, that no severe 

impact was observed in the river or the soil in the affected area.  

42. That the contents of paragraph 7 are denied insofar as they seek to attribute the 

death of numerous fish and contamination of the river water to the unfortunate 

incident in question. The averment is baseless and made without any proof to 

substantiate the same. The Applicant has failed to share appropriate material to 

support its allegations regarding the death of a large number of fish and other 

aquatic creatures. The Applicant has merely provided an undated picture of a 

dead fish without any geo-tag. The allegation of the breach disrupting the river 

ecosystem also stands to be incorrect, as the inspection report dated 19.11.2024 

had observed that the water in the river was safe. The impact on the river was 

said to have immediately dissipated due to heavy rain and high velocity of water 

in the river. No independent assessment or study has been produced by the 

Applicant in support of his claims. Further, the villages of Bangguda, Turguda 

18 102



 

and Basantpada are upstream of the PWL Dyke and have not been impacted by 

the breach.  

43. In reply to the contents of paragraph 8, the same are denied as being 

misconceived. The Applicant has failed to substantiate his allegations and 

averments with any proper supporting material. It is reiterated that more than one 

official inspection was conducted following the unfortunate incident, and none 

of the reports discloses loss of livestock or loss of aquatic organisms. In fact, the 

report filed by Odisha SPCB states that there was a negligible impact on the river 

due to heavy rainfall, causing dilution of water from PWL.   

44. That the contents of paragraph 9 are denied as being false and mere assertions of 

the Applicant.  The Answering Respondent herein specifically denies the 

allegation that skin rashes, itching and irritation after bathing in the river, and 

abnormal behaviour and illness among livestock consuming river water, 

indicating acute chemical contamination likely due to caustic soda and other 

alkaline constituents of red mud effluent, as wholly unsubstantiated. On the 

contrary, the Answering Respondent herein, acting out of abundant caution and 

a sense of responsible corporate body, arranged and provided free-of-cost 

medical check ups to all the affected families in the surrounding villages. Not a 

single case of skin rash, irritation, or any ailment attributable to the incident was 

reported or recorded in the course of the said medical examination. This 

allegation is completely misfounded and false, fabricated and is a figment of the 

Applicant’s imagination created out of thin air, manufactured to lend colour to 

an otherwise untenable application. The  Photographs  are  available  for  the 

persual of this Hon’ble Tribunal, if it so directs.  

45. That the contents of paragraph 10 are denied to the extent that there was a lack 

of assessment of the toxicity of released water, soil contamination and other 

aspects is denied, as there is another Inspection Report of Odisha SPCB dated 
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19.11.2024, which records such assessment, has been discussed detail in the 

Preliminary Submissions and is not being repeated for the sake of brevity. 

46.  That the contents of paragraph 11 merit no response and are a matter of record. 

However, it is unexplained as to why a representation has been submitted after 

more than one year and two months, making totally barred by time under the 

NGT Act, 2010. The content of the Preliminary Objections is to be read as a 

response to this paragraph and is not being reproduced for the sake of brevity.  

47. That the grounds from Para No. 12 (A) to (E) are summarily denied, and the 

Preliminary Submission and Objections may be read as a response to the same. 

Specifically, in response to Para No. (D), It is submitted that the Answering 

Respondent has ensured due compliance with the CPCB Guidelines for handling 

and management of red mud ponds. In the present case the breach pertained to 

PWL dyke and not the red mud pond. Further, the management of the red mud 

pond and the PWL has been affirmed by the Odisha SPCB vide multiple 

inspections as well as by an expert of national repute, specifically IIT 

Bhubaneshwar. The breach of the PWL dyke was an Act of God, and the 

Answering Respondent has taken all possible steps for immediate rectification 

of the breach and remediation of any impact from the outflow of the PWL Dyke. 

48.  That in the light of the abovementioned facts and circumstances, it is therefore 

prayed that this Hon’ble Tribunal may be pleased to dismiss the present Original 

Application with exemplary costs and pass such order or other orders as this 

Hon’ble Tribunal deems fit and proper in the circumstances of the case.  

Date: 13.05.2026 

Place: Kolkata                                                          DRAWN AND FILED BY:  

                                                      
Mansi Bachani, Gitanjali Sanyal,  

Huma Fareed & Anubhav Anand 

SETTLED BY: 

Shri Sanjay Upadhyay 

[Senior Advocate] 
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VLL/HSE/ENV/2024/1 665

To
The Member Secretary
Odisha State PoLLution ControL Board
Parivesh Bhawan, NiLakantha Nagar
Bhubaneswar -751012

Sub: Direction under Section 33A of The Water (PCP) Act, 1974

Ref: OSPCB Letter No. 14764/Ind-I-Con-5436 dtd 17.09.2024

Respected Sir,

20.09.2024

Vedontci I

We are in receipt of the above referred letter from your good office through email on 17.09.2024.

In this regard, we would like to humbly submit that the Process Water Lake (PWL) has been designed
as per internationally accepted specifications. There is monitoring of PWL stability through a digital
piezometer and inclinometer daily and satellite imagery once every month. No abnormalities were
found with this ongoing surveillance. PWL stability analysis has also been conducted annually.
Additionally, continuous monitoring of the drainage system is being conducted by the facilities
operating team. The most recent assessment of the PWL showed no signs of seepage, although, we
do not rule out any possibility of sabotage, this unfortunate incident of breach in the portion of the
dyke wall of the PWL on 15.09.2024 may have resulted due to unprecedented incessant rain
occurring at Lanjigarh and the surrounding areas duringthis monsoon season which is an Act of God.

l,IIl~’I

PC: Lanjigarh, Dist. : Kalahandi, Odisha, India 766 027
T +91-6677247312-15, Fax +91-6677247311, Website : www.vedantalimited.com

Registered Office : Vedanta Limited 1st Floor, ‘C’ wing, Unit 103, Corporate Avenue, Atul Projects,
Chakala, Andheri (East), Mumbal 400093, Maharashtra, India. T +912266434500 F +9 12266434530

CIN : L13209MH1965PLC291394

We immediately addressed the situation and took all emergency measures to contain the damage
in close coordination with the District Administration and Environmental Authorities. We hereby
submit the below action taken report for your kind perusal.

SN Condition CompLiance status

i) All the run-off generated from the red We clarify that all the run-off generated
mud pond shall be stored in RMP and from the Red Mud Pond (RMP) is being
under no circumstance there shall be stored within the RMP only. Further, the
release of anywaterto PWL input to PWL from RMP passing through

gravity pipelines have been closed.
(ANNEXURE-1)

ii) The use of Process Water Lake (PWL) We have stopped the use of PWL. We
shall be stopped forthwith till it is submit that the immediate dyke breach

—.!I—--J

I of)
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repaired, restored to the original
condition and duly verified by the
Board. The Process Water Lake (PWL)
shall be taken use with prior
permission from the Board.

containment is currently being done under
the direct supervision and directions of Dr.
Hanumantha Rao, lIT, Bhubaneswar. We
request that the permission from the Board
is given for temporary repair of the portion
of PWL dyke under the design and
supervision of lIT, Bhubaneswarto handle
urgent and emergent situation of excessive
rainwater run-off collection in RMP which
may be detrimental to the stability of the
RMP.

iii) In case you need to operate the plant We clarify that PWL is not a part of plant
by-passing the PWL, the process flow operations, and it is only used to collect
shall be intimated to the Board. rainwater run-off of the RMP and

surrounding area.

iv) The restoration and repair work shall We will be getting the original drawing,
be done in accordance to the original design, specification, methodology and the
drawing, design, specification and reason for breach of the dyke assessed
methodology of M/s. Golder through a reputed global engineering
Associates Consulting (India) Pvt Ltd solutions consultancy company.
and IT Bhubaneswar and under their
direct supervision. Thereafter, the PWL dyke will be restored

and repaired based on verified drawing,
design etc. under the periodic supervision
and guidance of lIT Bhubaneswar.

v The damaged portion of public road We have repaired the affected portion of
due to dyke breach shall be repaired the public road shoulder temporarily and
with consultation and permission from willensure the repairwith consultation and
competent authority permission of the competent authority.

(AN N EXU RE-2)

vi Till the restoration work is complete, We are monitoring the pH & TDS
river water quality monitoring of parameters of Bansadhara river in one
Banshadhara river shall be done on Upstream and eight Downstream
daily basis for a stretch of 10 km at accessiblelocationsforastretchof50kms
every 1 km interval in the downstream at an interval of 1-10 kms, and we humbly
of Process Water Lake and submit seekapprovaloftheBoardforthesame:

Vedanta Limited
PC : Lanjigarh, Dist. Kalahandi, Odisha, India - 766 027

2 of 7

T +91-6677247312-15, Fax +91-6677247311, Website : www.vedantalimited.com

Registered Office : Vedanta Limited 1st Floor, ‘C’ wing, Unit 103, Corporate Avenue, AtuI Projects,
Chakala, Andheri (East), Mumbai 400093, Maharashtra, India. T +912266434500 F +912266434530
CIN : L13209MH1965PLC291394
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analysis report to the Board with [(U/S):— Narayanpur]
respect to pH and TDS.

[(DfS)~— Chhatrapur, RagLlnathpllr,
Patrapada, Niali, Paik Ranipinda, Station
Dahikhal, Kumdabali and Kutragarh).

We will submit the Analysis Report with
respect to pH &TDS in due course.

vii Action shall be taken to assess the We submit the following actions that have
environmental damage due to breach been taken to assess the environmental
of dyke and release of water and damage:
submit report regarding restoration
work undertaken till date. a) We are monitoring the pH & TDS

parameters of river Bansadhara at
one Upstream and eight
Downstream locations for a stretch
of5O kms.

b) The input to PWL passing through
gravity pipelines has been closed.

c) Dyke restoration work has started
in the presence of lIT Bhubaneswar
officials under the guidance of Dr.
Hanumantha Rao.

d) We will be getting the original
drawing, design, specification,
methodology and the reason for
breach of the dyke assessed
through a reputed global
engineering solutions consultancy
company.

e) We have repaired the affected
portion of the public road shoulder
temporarily and will ensure the
repair with consultation and
permission of the competent
authority.

In addition to the above, following actions
have been taken for providing relief to the

_______ ___________________________________ ~omm unity:

Vedanta Limited 3u17
PC : Lanjigarh, Dist. : Kalahandi, Odisha, India 766 027

T +91-6677247312-15, Fax +91-6677247311, Website : www.vedantalimited.com

Registered Office : Vedanta Limited 1st Floor, ‘C’ wing, Unit 103, Corporate Avenue, Atul Projects,

Chakala, Andheri (East), Mumbai 400093, Maharashtra, India. T +9 12266434500 F +912266434530
CIN : L13209MH1965PLC291394
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f) The evaluation of impacted land is
being done in coordination with
District Administration.

g) Compensation for the loss of
standing crop and agricultural field
is being disbursed to the affected
Landowners.

h) We wilt be providing free irrigation
facilities for the next two (02) years
to all impacted agriculturalfields.

Looking forward to your continued guidance and support.

Thanking you.

Yours faithfully,

For Vedanta Limited, Lanjigarh.

Harshvardhan Pande
(Head HSE & SustainabiLity)

Cc: The Regional Officer, State Pollution Control board,lst Lane, Kasturinagar, Rayagada.

Vedanta Limited
4017

PC : Lanjigarh, Dist. : Kalahandi, Odisha, India 766 027
T +91-6677247312-15, Fax +91-6677247311, Website : www.vedantalimited.com

Registered Office: Vedanta Limited 1st Floor, ‘C, wing, Unit 103, Corporate Avenue, Atul Projects,
Chakala, Andheri (East), Mumbai 400093, Maharashtra, India. T +9 12266434500 F +9 12266434530

CIN : L13209MH1965PLC291394
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ANNEXURE -1

•/~. _4 Ii

VEDANTA LIMITED
P0 Lanjigarh, Dist Kalahandi Odisha India - 766 027

T ~91-6677247312-15, Fax *91-6677247311 Website wwwvedantalimitedcom

REGISTERED OFFICE Vedanta Limited Floor C wing Unit 103 Corporate Avenue. Atul Projects. Chakala, ~ndheri (East).

Mumbai 400093 Maharashtra India T .91 226643 4500 F *91 2266434530
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VEDANTA LIMITED
P0 Lonjigarh Dist Kalahandi odisha India - 766 027
T +91-6677247312-15 Fax +91-6677247311 website : www.vedantalimitedcom

REGISTERED OFFIGE Vedanta Limited 1 Floor. ~ wing, unit 103. Gorporate Avenue. Atul Projects. Ghakala, Andheri (East)
Mumbai 400093 Moharashtra India T +91 2266434500 F +91 2266434530
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VEDANTA LIMITED
PD Lanjigorh Dist Kolahondi, Odisha, India - 766 027
T .91-6677247312-15, FaX ~91-6677247311 Website www.vedantalimited corn 7 of 7

REGISTERED OFFICE Vedanta Limited 1~ Floor. ‘C wing, unit 103. Corporate Avenue. Atul Projects. Chakala. Andheri (East).
Murnbai 400093. Moharashtra India T +91 226643 4500 F +91 2266434530
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Inspection Report of M/s Vedanta Limited (Alumina Refinery Unit), 

Lanjigarh, Kalahandi 

Background:  

 The alumina refinery unit of M/s. Vedanta Ltd. is operating at Lanjigarh of Kalahandi 

district.  Consent to Operate has been granted to this industry for the following facilities:  

Sl. No. Product Quantity  

Module-I 

01 Calcined Alumina (Calciner-I & II) 2.0 Million MT/Annum 

02 Thermal Power  75 MW 

03 Vanadium (By-product) 3,000 MT/Annum 

04 Calcined Alumina (Calciner-III & IV) 2.0 Million MT/Annum 

Module-II 

01 Thermal Power 80 MW (50 MW + 30 MW) 

 

Consent to Operate is valid for the period upto 31.03.2026 for Module-I and 31.03.2025 

for Module-II. All the units of the plant are being operated at present.  

On refining process of bauxite to produce alumina, bauxite residue is generated. The 

bauxite residue is being disposed at an earmarked area outside of the factory premises on 

acquired land in Kothduar & Rengopalli village. The Red Mud (Bauxite Residue) is alkaline in 

nature having pH value of 10 to 12 and the main composition is around SiO2 (5% to7%), Al2O3 

(10% to 15%), Fe2O3 (50% to 60%), Na2O (3% to 5%), TiO2 (6% to 8%) depending on the 

source of the Raw Material.  It also contains trace amount of toxic heavy metals such as 

(chromium, Arsenic, Cadmium etc.) and radionuclides.  The Hazardous and Other waste 

(Management and Transboundary Movement) Rules, 2016 exempts Red mud from scheduled 

category of hazardous waste and instead classifies it as a “High Volume Low Effect Waste”. 

Hence it is being stored in a protective manner. 

Initially the red mud used to be discharged to the disposal area in High Concentration 

Slurry form, and the supernant water (liquor) was collected in a pond by gravity through 4 nos. 

of 18”dia pipeline.This pond wasdesignated as Process Water Lake (PWL). The collected liquor 

in PWL used to be recycled back into process. This practice continued up to 2013, but 

subsequently a filter press unit was installed to separate the filtrate (liquor/liquid part) from the 

Red Mud Slurry and the filtered Red Mud Cake is disposed in Red Mud disposal area in dry 

form. The process water lake was subsequently used for collecting the surface runoff water from 

the red mud disposal areaandused back into the process. 

36 120

sua30
Typewritten Text
ANNEXURE R/4



P a g e  2 | 25 

An incident of breaching of Process Water Lake was reported by the industry on 

15.09.2024 at about 8 AM to the Regional Officer, Rayagada and Head Office, SPCB, 

Bhubaneswar. The incident reportedly occurred at about 2.00 AM on 15.09.2024. A preliminary 

inspection was conducted by Regional Officer, Rayagada on 15.09.2024. Based on the 

preliminary report, a Direction was issued to the industry vide Board’s Letter No.14764, dated 

17.09.2024under Section 33A of Water (PCP) Act, 1974 to stop the use of process water lake 

forthwith and undertake the restoration work. At the same time, they were also directed to 

conduct water quality monitoring of Banshadhara river alongwith assessment of environmental 

damage due to breach of dyke and release of water. 

 In order to assess the environmental damage due to the incident and monitor the progress 

of restoration work, another comprehensive inspection was conducted by a team of Officials 

from Head Office and Regional Office on 26
th

-27
th

September, 2024. The following Board 

Officials are included in the team. 

1. Er. B. K. Sethi, SEE, HO, SPCB, Odisha 

2. Er. P. K. Behera, SEE, HO, SPCB, Odisha  

3. Sri A. K. Bhoi, RO, SPCB, Rayagada 

4. Er. R. K. Sahu, DEE, SPCB, Rayagada 

5. Er. P. D. Behera, AEE, SPCB, Rayagada 

The following Officials from Industry accompanied the inspection team. 

1. Sri. HarshvardhanPande - Chief HSES Officer, VL Lanjigarh 

2. Sri. B Kiran Kumar - Head O&M Bauxite Residue Area and PWL 

3. Sri. Kolli Ramu Naidu - Dy Head Environment, VL Lanjigarh 

4. Sri. Subhendu Sekhar Panda - Head Bauxite Residue Projects, VL Lanjigarh 

The objective of this site visit was to: 

1. Make an assessment of environmental impact of the breach on water, ground water 

and soil. 

2. Determine probable reasons of dyke failure and suggest measures to prevent similar 

incidents to occur in future. 

3. Make an assessment of the restoration work being undertaken the industry for 

restoring the damaged environment and the Process Water Lake (PWL). 
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4. Status verification of isolation of process water lake and present practice of 

management of runoff water in red mud pond area after isolation.  

In order to realize the above objectives, the following aspects were examined by the team 

and the findings are explained in detail in the subsequent sections of this report. 

A. Function of different ponds in the process. 

B. Construction Process of dyke and its subsequent raisings. 

C. Surveillance facility for checking up the dyke health. 

D. Dyke breach incident description and immediate actions. 

E. Monitoring of water and soil quality. 

F. Restoration work undertaken post breaching. 

G. Practice of Red mud disposal catchment area runoff water after the PWL is isolated. 

H. Analysis of dyke failure. 

A. Function of different ponds in the process: 

In order manage the wastewater generated from the refining of bauxite, the following 

ponds are in use by the industry. Purpose of the ponds is explained below; 

1. Caustic Water Pond / Dirty water pond (Capacity-94,350 m
3
):Caustic and High 

pH water from the process areas of the alumina refinery generated due to process 

washes, spillages, rainfall, etc. in process areas of the plant are collected at respective 

locations and transferred through caustic drains to the caustic water Pond.  This water 

is recirculated and used in the process. This pond is located inside the plant premises. 

2. Bauxite Residue Disposal Area (BRDA) / Red Mud Pond (RMP):During the wet 

disposal of Bauxite Residue in Bayers Process, the High Concentration Slurry from 

the Refinery was disposed in the tailings called as Red Mud Pond.  It consists of East 

Cell (480000 Sqm) and West Cell (300000 Sqm).  Post 2013, wet disposal was 

discontinued and dry disposal after filtration was started.  After filtration, the dry cake 

of red mud residue is being stacked in separate area in the pond.  With expansion, the 

area of the BRDA / RMP has been increased to accommodate higher volumes of red 

mud.  Total area of BRDA / RMP is around 235 Acre. 

3. Process Water Lake (PWL) - (Capacity-21.0 Lakh m
3
): Initially during wet 

disposal, the supernatant liquor from the red mud pond and rainwater of the area was 

being transferred by gravity through 4 nos. of 18” dia pipeline and stored in the 
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Process Water Lake (PWL).  After Dry Stacking, only rain runoff from RMP is being 

transferred to the PWL.  The stored water in the PWL is transferred back to the 

refinery and reused in the process. 

The position of different ponds and red mud disposal is shown in Figure:1. 

 

 

Figure-1 : Circuit of Red Mud Filtration and Disposal of Red Mud 

 

B. Construction Process of dyke as per the M/s Golder design: 

With the expansion of the Red Mud Disposal Area, there was an increase in the rain runoff 

water in the catchment of the RMP. On multiple occasions, the PWL filled upto brim creating 

hazard of overflow.  In order to alleviate such possibility, another dyke raising by 3m, upto 448m 

RL, was suggested. This dyke radius was designed by M/s Golder Associates Consulting (India) 

Pvt. Ltd. and was vetted by IIT, Bhubaneswar in 2019-20. Construction for dyke raising from 

445 m RL to 448 m RL was taken up as per design and was completed in March 2022. After the 

raising the holding volume of the PWL was increased to 21 lakh m
3
 from 15.7 lac m

3
. 

The permission for dyke raising was accorded by the Board vide letter No. 11692, dated 

30.12.2021 to carry out the work as per the drawing and design by the expert agencies as 

mentioned above and under their direct supervision. During and after the construction of dyke 

raising, the construction activity was supervised by IIT, Bhubaneswar and they certified that the 
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dyke was constructed as per design. The dyke completion certificate by IIT, Bhubaneswar is 

enclosed (Annexure-I). 

The Process Water Lake was initially constructed as per design of M/s Indian Institute of 

Science (IISC), Bangalore in 2007 up to the crest level of 443m RL, and became operational on 

10.03.2008. The original holding capacity of the PWL was 12.24 lac m
3
. In 2010, the crest level 

of PWL was raised by 2m to 445m RL that increased the capacity from 12.24 lac m
3
 to 15.7 lac 

m
3
.  Over a period of time there was considerable deposit of Red Mud Silt in the PWL (around 

10 Lac m
3
) carried by the decanting water from the RMP which led to considerable decrease in 

the holding capacity of the PWL. Silt removal by dredging was attempted in 2019, and about 2 

lac m
3
 of deposited silt was removed. However further removal of silt was hampered by 

hardened silt deposits impacting liners while removal, and due to the global Covid Pandemic in 

2020 and 2021. 

According to the final report of Design Vetting of PWL by IIT, Bhubaneswar, submitted 

during 2019, the PWL was lined with HDPE geo-membrane liner which was subsequently 

covered with approximately 1.0m protective soil layer. Subsequently the dyke went under 

modification and crest was raised by 2.0 m in 2010. The IIT, Bhubaneswarobserved red mud 

deposition over liner range from 1.0m to 6.0m with an average depth of 3.5m. Therefore the 

dyke was raised by another 3.0m. Construction of the Raiser Dyke of PWL was done by laying a 

bottom layer of 200mm of Graded Sand bed, over which 500mm thick 20mm minus crushed 

rock or gravel aggregate layer was put and another layer of 200mm Graded sand filter is laid 

over it.   Over this, ash was put in layers of 300mm across the width of the dyke with 3m Soil 

layer at both the edges.  This layer was then compacted with the help of sheep rollers and the 

process repeated till the height of the dyke was reached 448 RL.  Side slopes on both upstream 

(1:2) and downstream (1:3) were achieved by compacting with excavators. Grass turfing was laid 

on the outer side of the dyke and stone pitching was done at the bottom. 

  Liners were then installed on the inside of the dyke and anchored in trench on top and soil 

of around one meter is put on the top part of the dyke and compacted.  It has a toe drain along 

with catchment pits for collection of runoff and seepage water of the dyke.  The toe drain is of 

length 2200 m and the catchment pits or seepage ponds in east and west side having holding 
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volume of 1800 m
3
 and 2400 m

3
respectively. It may be noted that the filler material of dyke 

raising is fly ash which is indicated in Figure-3. 

The location of PWL relative to the plant is shown in Google map is shown in Figure-2. 

 

Figure-2: Location of PWL and the Refinery Plant 

The indicative cross-sectional view of the dyke is furnished below: 

 

Figure-3: General cross section of PWL dyke 

 

The Design Drawings and cross section views of PWL dyke raising are shown in Figure-3 

and details are attached as Annexure-II. 

On examining, the drawing design, the following salient features of the dyke are obtained 

and presented in Table:1: 

  

41 125



P a g e  7 | 25 

Table-1: Dimension of dykes of PWL 

Sl. Features Dimension 

1. Bottom RL Varies from RL432 (North Dyke)-RL445 (South Dyke), 

RL 432 (East Dyke) - RL 440 (West Dyke) 

2. Top RL All dyke Top RL448 

3. Initial height of the dyke 

before 2019 

Varies from Average dyke height 2M (South Dyke) to 

12M (North Dyke) 

4. Final height of the dyke 

after March, 2022 

Varies from Average Dyke height 5M (South Dyke) to 

15M (North Dyke) 

5. Initial width of the dyke 

base  

Varies bottom dyke width 16M (South Dyke) to 56M 

(North Dyke) 

6 Final width of the dyke base 

after March, 2022 

Varies bottom Dyke width 32M (South Dyke) to 82M 

(North Dyke) 

7. Impervious liner material, 

thickness of the liner 

HDPE Liner (1.5mm thick) 

8 Overall Slope Inside (Up Stream) Slope-1:2 & Outer (Down Stream) 

Slope-1:3 

9. Construction material and 

use of ratio in the dyke  

Starter Dyke- Soil Only till 2019 

Dyke Height Raise-80% fly ash (Inner Core) & 20% Soil 

(Outer Core) in 2022 

10. Holding volume Till 2019: 15.7 Lakh CuM,  

After dyke height raise 2022: 21 Lakh CuM 

11 Dyke Dimension Dyke top 

North side -705 mtrs South side - 440 mtrs 

East side - 600 mtrs West side - 440 mtrs 
 

C. Surveillance facility for checking up the dyke health: 

The important factors that cause instability in a slope and lead to failure are gravitational 

force, force due to seepage water, erosion of surface of the slopes due to flowing water, sudden 

lowering of water adjacent to a slope, forces due to earthquake and rapid loading in a short 

period of time. A series of surveillance instruments have been installed by the industry.  

Piezometers, Inclinometers, and Survey Monuments have been installed in the dyke at various 

locations to monitor the health of the dyke. 

VW Piezometer Instrument : Vibrating wire piezometers are used for measurement and 

control of pore water pressure in all structures, embankments and in ground to monitor water 

table. 
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Inclinometer Instrument: Inclinometer system measures and monitors the lateral 

deflection in in X-Y plane of embankments, dams (Soil/rock). It can be used in monitoring 

lateral movement, horizontal movement and inclined movement. 

Survey monument: This system measures and monitor movements in embankment or 

underground activities, slope stability, settlement in Dams/Earther dykes etc. 

Detail of the above monitoring facility installed for surveillance of stability and safety of 

the dykes of PWL is furnished below in Table-2 ; 

Table-2: Details of surveillance instrument in PWL 

Sl Instrument Manual 

instrument 

Digital 

instrument 

Monitoring parameter Monitoring 

frequency 

1 Piezometer 5 No 3 No Pore water pressure Daily 

2 Survey monument 5 No 3 No Vertical displacement Daily 

3 Inclinometer -- 2 No Horizontal displacement Fortnightly 

 

The position of piezometer in north dyke and observation borewell of PWL is shown 

below in Figure-4. 

 

Figure-4: Digital & Manual Piezometer Positions of PWL Dyke 
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D. Dyke breach incident description 

A portion of the dyke in the north side failed  approximately 15 m in length and 7 meter in 

height releasing approximately 4 Lac M
3
 of alkaline water to the ground adjacent to the PWL 

and finally entering the Banshadhara River at around 850m from the point of breach. The goggle 

image is presented in Figure-5. 

 

Figure-5 : Affected Area Photo 

 

As mentioned in the report by the industry and as interviewed on site, the event timelines is 

established as explained in Table-3 : 

Table-3 : Breach Incident Description 

Date Time Event description 

15-09-24 02:10 Loud sound heard near PWL entry by night operator and guard stationed 

nearby. They rushed to site and found water flowing out of the dyke. They 

immediately informed the Shift Incharge and other relevant people. 

15-09-24 02:15 Waterflow from Dyke increased and section of dyke collapsed leading to 

high flow of water.  A portion of the dyke in the north side failed 15m in 

length and 7 meter in height releasing approximately 4 Lac m
3
 of alkaline 

water 

15-09-24 02:25 Flow of water from RMP to PWL stopped 

15-09-24 06:00 Water flow stopped from the dyke as level of water decreased and soil and 

bags placed 

 

The picture of breached dyke is shown in Figure-6. 
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Figure-6 : Dyke Breach photograph 

Before the breach, the free board of the pond was reported to be about 4.0 meters, thus 

the total volume of the water in the pond is estimated as 4.8 Lac m
3
. The calculation sheet 

submitted by the industry is annexed as Annexure-III. 

Immediate Actions: 

The immediate actions taken as reported by the industry, are as explained in Table-4: 

Table-4: Immediate actions taken by Industry after Breach of dyke 

Date Time Event description 

15-09-24 02:25 Flow of water from RMP to PWL stopped 

15-09-24 02:30 Informed IIC Lanjigarh and Local villagers regarding incident + Road 

Blocked + Power Line isolated 

15-09-24 02:50 Deployed Fire and Rescue team along with External Affair personnel to 

engage physically in villages to make people aware of the issue 

15-09-24 05:00 

to 

08:00 

Informed all the regulatory authorities including DM, SP, SPCB and local 

stakeholders 

15-09-24 08:00 Organized Drinking water facility to immediate close by villages through 

available 3 tankers 

15-09-24 10:00 Discussions with local stakeholders in presence of district administration 

initiated for evaluation of affected land, compensation, corrective actions. 

15-09-24 10:30 Requested Expert support from IIT Bhubaneswar to be present on site.  

Arrived at night and started inspection 

15-09-24 13:15 Sampling of water at nearby points in the stream started in presence of 

Regional Officer - Rayagada 
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The photograph of isolation of PWL from BRDA is presented below in Figure-7. 

 

 
 

Figure-7: Isolation of intake to PWL  

 

E. Monitoring of Water and Soil Quality 

A monitoring program was designed to examine the following aspects: 

1. Water quality of river Banshadhara was monitored by the Board at five (5) locations to 

assess the impact of breach of PWL dyke, on Banshadhara river. For a more 

comprehensive assessment the industry was also directed to monitor the river water 

quality in downstream upto 10 Km at an interval of 1 km on daily basis till the restoration 

work is complete.  

The analysis report of the Regional Officer, Rayagada conducted on 15
th

 to 17
th

 

September 2024 and monitoring conducted from 15
th

 to 27
th

 September 2024 by the 

industry are appended to this report as Annexure-IV and Annexure-V respectively.  

Another set of samples were also collected during this inspection. The results are 

presented as Table-5: 
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Table-5: Analysis result of water quality of river Banshadhara conducted on 26
th

 

September, 2024 

Sl.   

No. 

Parameter, Unit Water samples from river 

Banshadhara 

Tolerance 

Limit for 

Class ‘C’ 
River (IS 

2296:1982) 

U/S of 

Narayanpur 

Culvert 

D/S Batelima 

Culvert 

Results 

1. pH 7.6 7.8 6.5-8.5 

2. Electrical Conductivity (EC), µS/cm 194.0 241.0 - 

3. Turbidity, NTU 12.0 17.0 - 

4. Total Suspended Solids (TSS), mg/L 20.0 27.0 - 

5. Total Dissolved Solids (TDS), mg/L 116.0 - 1500, max 

6. Dissolved Oxygen (DO), mg/L 6.3 6.1 4.0, min 

7. Biochemical Oxygen Demand 

(BOD, 3 days at 27
0
 C),  mg/L 

1.2 1.3 3.0, max 

8. Total Alkalinity as CaCO3 (T. Alka), 

mg/L 
80.0 - - 

 

In the analysis the key parameters are pH and Total Dissolved Solids (TDS). Since the 

water stored in PWL was of high pH (in the range of 13.0) and the analysis reports of the three 

independent sampling shows that the pH of river Banshadhara range between 7 to 8. This 

indicates that this water is now safe. Whatever impact the river had immediately after breaching, 

was dissipated quickly possibly due to heavy rain and high velocity of water in the river. 
 

2. Secondly, the water quality of accumulated water near the breach area was sampled by 

RO and analyzed to assess the impact of breach on the land between the PWL and the 

river. The analysis result is presented in Table-6. 

 

Table-6: Analysis result of accumulated discharged water/runoff water in affected area 

 

Monitoring Location pH  SS (mg/l) TDS (mg/l) 

15.09.2024 15.09.2024 15.09.2024 

Accumulate runoff water sample collected from 

the road side (i.e. one side of the road) adjacent to 

the Breached part of the PWL dyke. 

11.0 166 310 

Accumulate runoff water sample collected from 

the road side (i.e. one side of the road) adjacent to 

the Breached part of the PWL dyke. 

11.0 152 312 
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The result of accumulated water in PWL exhibit high pH, indicating possibility 

alkalization of land between PWL and the river. 

In order to assess the impact on the soil, within the area between the PWL and the river, 

soil samples were also collected. The results of soil analysis are presented in Table-7. 

Table-7: Analysis Report of Soil Sample 

Sl. 

No. 

Parameter, 

Unit 

Sampling Locations 

 

Near Nursery 

(Control) 

(Land other 

than affected 

area) 

110mtrs. 

distance from 

PWL 

120mtrs. 

distance from 

PWL 

130mtrs. 

distance from 

PWL 

(L0- 15 

cm from 

Top) 

L0- 

Composite 

(L1- 15 

cm from 

Top) 

L1- 

Composite 

(L2- 15 

cm from 

Top) 

L2- 

Composite 

(L3- 15 

cm from 

Top) 

L3- 

Composite 

1. pH (1:2.5 

ratio) 
6.86 7.25 7.79 6.81 5.93 4.79 7.35 7.30 

2. Electrical 

Conductivity 

(1:2 ratio), 

µS/cm 

79.47 103.5 115.4 150.8 70.79 104.7 139.9 89.92 

3. Moisture, % 15.17 15.50 14.03 14.90 13.66 15.11 12.35 13.48 

4. Bulk 

Density, 

gm/cc 

1.250 1.177 1.409 1.393 1.432 1.363 1.429 1.334 

5. Alkalinity, 

mg/kg 
240.67 275.52 477.46 167.29 103.1 33.81 277.92 316.31 

6. SAR 0.360 0.406 0.307 0.409 0.756 0.728 0.598 0.367 

 

The soil samples were taken at 15, 30 and 45 cm depth. The results however indicate that 

it remains slightly acidic indicating no adverse impact.  

Considering the fact that when the breach occurred it was raining in a foothill, the alkaline 

water of PWL quickly rushed to the river and was also greatly diluted due to heavy rain. 

3. In order to assess the impact on the ground water, two sets of sample from the observation 

well of PWL were taken. The results are presented in Table-8. 
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Table-8: Analysis result of groundwater samples collected from observation borewells of 

PWL 

Sl.   

No. 

Parameter, Unit Sampling Locations Standards/Regulatory 

Limits as per Drinking 

water specification, IS 

10500:2012 

Process water 

lake 

observation 

Borewell-01 

(NE Side) 

PWL 

observation 

Borewell-02 

(NW Side) 

Requirement    

(Acceptable 

limit) 

Permissible 

limit in the 

absence of 

alternate 

source 

1. pH 7.3 12.0 6.5-8.5 No relaxation 

2. Total Dissolved Solids 

(TDS), mg/L 
88.0 4768.0 500, max 2000, max 

3. Total Alkalinity as 

CaCO3 (T. Alka), mg/L 
48.0 1968.0 200, max 600, max 

 

Further ground water samples were also taken from RMP area. The analysis result is 

given below Table-9; 

Table-9: Analysis result of ground water samples from observation borewell of RMP area 

and surrounding 

Sl.   

No. 

Parameter, Unit Sampling Locations Standards/ Regulatory  

Limits as per Drinking 

water specification, IS 

10500:2012 

Observatio

n Bore well 

(RMP west 

side) 

From the 

observation 

borewell 

East dyke 

Borewell near 

Siva Temple 

at 

Basantapada 

village 

Requirement    

(Acceptable 

limit) 

Permissible 

limit in the 

absence of 

alternate 

source 

1. pH 7.2 8.1 12.0 6.5-8.5 No relaxation 

2. Total Dissolved 

Solids (TDS), 

mg/L 

1416.0 172.0 3556.0 500, max 2000, max 

3. Total Alkalinity 

as CaCO3 (T. 

Alka), mg/L 

728.0 68.0 1464.0 200, max 600, max 

 

 Since ground water sample are showing high level of pH at some points, hence it was 

decided to conduct atleast two more sets of ground water samples to determine the real status of 

ground water at the sites of the industry. The sampling was conducted by Central Lab of SPCB 

on 05.11.2024 and 07.11.2024. The analysis result is as presented below in Table-10 and Table-

11. 
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Table-10: Analysis result of ground water samples from PWL observation borewells on 

05.11.2024 and 07.11.2024 

 

Sl.   

No. 

Parameter, 

Unit 

Sampling Locations  Standards/Regulatory 

Limits as per Drinking 

water specification, IS 

10500:2012 

Process water lake 

observation bore 

well-01 (NE Side) 

PWL observation 

bore well – 02 (NW 

Side) 

Requirement    

(Acceptable 

limit) 

Permissible 

limit in the 

absence of 

alternate 

source 
Date : 

05.11.2024 

Date : 

07.11.2024 

Date : 

05.11.2024 

Date : 

07.11.2024 

1. pH 6.5 6.9 6.3 6.6 6.5-8.5 No relaxation 

2. Total 

Dissolved 

Solids (TDS), 

mg/L 

196 132 68 64 500, max 2000, max 

3. Total 

Alkalinity as 

CaCO3 (T. 

Alka), mg/L 

132 56 44 40 200, max 600, max 

 

 

Table-11: Analysis result of ground water samples from observation borewell of RMP area 

and surrounding on 05.11.2024 and 07.11.2024 

 

Sl.   

No. 

Parameter, 

Unit 

Sampling Locations Standards/ 

Regulatory Limits as 

per Drinking water 

specification, IS 

10500:2012 

Observation 

Borewell (RMP 

west side) 

From the 

observation 

Borewell East 

dyke 

Borewell near  

Siva Temple at 

Basantapada 

village 

Requirem

ent    

(Acceptab

le limit) 

Permissible 

limit in the 

absence of 

alternate 

source Date : 

05.11.2

024 

Date : 

07.11.2

024 

Date : 

05.11.2

024 

Date : 

07.11.2

024 

Date : 

05.11.2

024 

Date : 

07.11.2

024 

1. pH 
6.6 6.7 6.6 6.8 6.9 6.9 6.5-8.5 

No 

relaxation 

2. Total 

Dissolved 

Solids 

(TDS), mg/L 

168 172 80 84 164 160 
500, 

max 
2000, max 

3. Total 

Alkalinity as 

CaCO3 (T. 

Alka), mg/L 

112 108 36 40 112 100 
200, 

max 
600, max 
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 It may be seen in the above analysis report that the ground water quality is meeting 

drinking water quality with respect to pH, TDS and Total Alkalinity. It shows no impact of Red 

mud disposal area on ground water quality in the surrounding. 

F. Analysis of dyke failure 

In order to find out the possible causes of dyke failure, the following facts and figures are 

analyzed; 

1. Overall structural design and breach point in the dyke 

2. Readings of surveillance equipment 

3. Stability analysis of by IIT, Bhubaneswar  

4. Failure Analysis report of PWL dyke breach by IIT, Bhubaneswar  

The stability analysis of all tailing dams for Vedanta Ltd, Lanjigarhincluding the Process 

Water Lake (PWL) were conducted by IIT, Bhubaneswar for the period 2023-24 and is annexed 

as Annexure-VI. The FOS of process waterlake is as follows (Page No. 58 of the report) 

Sections Without Seepage Static Dynamic With Seepage 

S1 1.279 2.562 2.234 1.279 

 

The observations given by Dr. B. Hanumanta Rao, Professor, IIT, Bhubaneswar in his 

stability report are as follows: 

1. Physical inspection showed no sign of seepage at any location along the periphery of 

PWL at the time of visit on 17
th

 May 2024. 

2. Stability analysis carried out at different locations of the dyke along its periphery 

shows the dike is stable. 

Also as highlighted in the Stability report, it is mentioned that an issue related to seepage 

was reported on 14 Nov-2023 in PWL at the NW side of the dyke. In this regard, a site visit was 

made on 17-Nov-23 to examine the seepage condition and its implication on the dyke stability. 

PWL was operational at the time of visit. However, no seepage has been noticed during the site 

visit by IIT, Bhubaneswar on 17.5.2024. 
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After the breach on the 15.09.24 morning, Dr. B. Hanumanta Rao, visited the site on 

16.09.24 to check the incident location, investigate the breach and suggest way forward to the 

industry.  He has given preliminary report on the incident which is attached as Annexure – VII. 

Based on the investigation report by Dr. B. Hanumanta Rao, the most likely reason for the 

breach of the dyke has been attributed to a series of events as listed below: 

1. A heavy rainfall of 231.4 mm per day on 10.09.24 led to a very large quantity of 

runoff stormwater from RMP to PWL which led to sudden rise in water level causing 

an inherent head thrust on the old dyke top. 

2. The sudden surge of water might have created a slip in the weak section of the liner 

(weakened due to natural causes such as dislodgement of thermal bonding of joints 

caused by constant interaction with caustic liquor for a long period) and come in 

contact with the inner core of the dyke causing seepage. 

3. High level of water caused accelerated seepage through an already porous soil with 

water coming above the rock toe as against exiting through it and thereby eroding the 

inner core of the dyke causing piping phenomenon and ultimately failure of the dyke. 

4. Dr. B. Hanumanta Rao also gives emphasis on the possibility of sabotage either 

damaging the structure of the dyke or theft of Liner which could have contributed to 

a similar set of events causing accelerated seepage and finally piping failure leading 

to breach. 

Though it is difficult to attribute a particular cause for the dyke breach, the analysis reveals 

that a particular combination of factors including high water level, presence of porous soil and 

damage to HDPE liner joints together might have caused the dyke breach. 

As per the Digital Piezometer reading for last three months, it is evident that during the 

heavy rains, there is a slight spike in the readings of the Piezometer which is in line with the 

observations concluded by IIT, Bhubaneswar regarding seepage due to sudden rise in water level 

in PWL casing a series of events as mentioned above. 

There was heavy rainfall of 231.4 mm on the 10
th

 of Sep 24 (as recorded by the Odisha 

Weather Monitoring System) recorded in Lanjigarh preceded by 76.8 mm rainfall on the 09
th

 of 
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Sep 24.  The screenshot of the rainfall recorded in the Odisha Weather Monitoring System is 

presented below in Figure-8.   

 

Figure-8 : Rain fall data 

(https://rainfall.nic.in/rainfallnew/PublicDistWiseMonthlyReport.aspx) 

As reported by the industry during site visit, around 180mm rainfall was recorded in just 3 Hours 

causing massive flooding in all areas including plant and outside. 

Due to this extensive and heavy rainfall, a very large quantity of runoff stormwater from 

the Red Mud Pond went to the Process Water Lake (PWL) which led to sudden rise in water 

level within the PWL.  Site visit inspection on 16.09.2024 by Dr. B. Hanumanta Rao from IIT, 

revealed water level marks nearly to the top of the old dyke i.e. RL 445.00. The gush of rain 

runoff from RMP and increase in header due to rain on the PWL, lead to sudden high-water level 
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in the PWL which because of its inherent head thrust, damaged the Liner at locations where 

welding bonds may have been weak. 

The breach has occurred on the North Dyke around 330 M from the North-West Corner 

and 235 M from the North-East Corner. The nearby piezometer installed towards breach point 

are Digital Piezometer (DP1)and Manual Piezometer (MP2) located around 70 M from the center 

of the breach area.The monitoring results for the period July 24 to September24  of Digital 

piezometer is obtained from the unit and is presented as graph in Figure-9. 

 

Figure-9: Digital Piezometer reading of DP1 from 24 .7.2024 to 24.09.2024 

This high level of water rise in the PWL may have led to increase in water seepage to the 

dyke which is also indicated by the small spike in Piezometer readings on the 09
th

 and 10
th

 Sep 

24.   

The increased level of water in the PWL may have accelerated the water penetration within 

the dyke.  Whereas dyke breach had occurred in the early hours of 15
th

 September 2024, there 

was a time lapse of nearly 4 days leading to saturation of the dyke body before exiting through 

the permeable membrane. 

The sudden surge of water might have exited well above the rock toe as against exiting 

through the rock toe. Exiting of water from above the rock toe, which is not a common 

phenomenon, might have eroded the soil particles first followed by ash particles, leading to 

piping phenomenon and ultimately failure of the dyke. 
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It is felt that there is operational failure in level of seepage monitoring and response action 

for seepage control in the dyke, which ultimately led to the breach incident.  

G. Restoration Work Undertaken Post Breaching: 

The industry has commenced the following restoration work action after the breach 

incident; 

1. Drinking water supply to the affected villages or villages depending upon river 

Banshadhara within radius of 16 km i.e. covering 15 villages benefiting 600 families 

through 174 trips of mobile water tankers. 

2. Medical Checkup of personnel in surrounding villages. Around 236 trips in 115 

villages benefiting 6740 beneficiaries to evaluate the impact. 

3. Assessment of damage to the land and restoration of land due to discharge of highly 

alkaline water of PWL. 

4. Disbursement of compensation to the affected land owners. 

5. Repair of damaged dyke. 

6. Repair of damaged public road. 

Immediately after the event, industry communicated to the impacted villages regarding the 

incident and provided facilities of Drinking water and Medical Check Facilities to evaluate any 

impact on the same. Photographic evidences as reported by the industry are presented at Figure-

10. 

 

Figure-10 : Disbursement of Medical Aid and Drinking Water 
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Discussions were held between Industry, District Administration and stakeholders and a 

resolution was agreed upon.  As agreed in the resolution, industry has initiated work for topsoil 

replacement with fertile soil as indicated in below photographs. During the visit, about 5 acre 

land is under renovation and as on 23.10.2024, about 60 acres of land was restored as reported by 

the industry. A damage assessment study was done by the Revenue Officials comprising the 

Tahsildar, Lanjigarh and District Agriculture Officers and impact assessment report submitted to 

Additional District Magistrate, Kalahandi and copy attached as Annexure-VIII.  About 152.02 

Acre land was identified as impacted. Based on the report, District Administration issued 

direction to industry for providing compensation to impacted stakeholders ranging from INR 

14,164.30 to INR 1,01,173.61 depending on the type of crop impacted. The copy of the Direction 

is attached as Annexure-IX. Reportedly, Compensation for 97.93 Acre has been dispersed upto 

20.10.2024 and remaining in progress. 

The picture of site under land restoration is shown in Figure-11. 

 

Figure-11 : Top Soil replacement of affected land with Fertile Soil 

Emergency restoration of the damaged dyke was carried out by compacting soil layers on 

the breached part to stop further flow of water outside the dyke.  Flow of Water from the RMP to 

the PWL was stopped and not yet resumed.  The restoration work is done upto 4M height from 

bottom of damaged section.  The dyke was undisturbed upto 8 M from base after the breach, as 

7m height of the dyke was breached from top. The restored part is laid with HDPE liner at inner 

face. The figure of the restored dyke is shown below in Figure-12.  
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Figure-12 : Dyke Repair 

The industry is working with IIT Bhubaneswar for preliminary investigation and 

immediate repair philosophy of the Breached dyke to prevent PWL water from discharging 

outside as well as to take care of any emergent situation arising out of sudden heavy rains which 

may increase level of water stored in the RMP leading to stability issues of RMP dyke. 

Further Industry is engaging IIT Roorkee for detailed design and construction philosophy 

for the permanent restoration of the dyke along with health condition check of all remaining 

sections of the dyke through Geotechnical Studies. They have also engaged Global benchmarked 

firm to carry out validation of this design and provide continuous consultancy for monitoring the 

condition of the dyke in operation. The full restoration of breached dyke to its original strength 

will take around 9 months after monsoon as informed by the industry. 

The affected portion of the Public Road shoulder has been repaired.   

H. Practice of Red mud disposal catchment area runoff water after the PWL is isolated 

After the incident direction was issued to industry by Board vide Letter No.14764, dated 

17.09.24 to stop taking water in the PWL.  Since then, industry is storing the RMP rain run-off in 

the RMP Catchment.  Currently around 2.5 lac CuM of rain runoff is being stored in the RMP 

Catchment in the west cell. The estimation sheet is submitted by the industry and annexed as 

Annexure-X.  Water from the west cell is being diverted to the Refinery for utilization in the 

process.  The rate of water evacuation from RMP is around 500 m
3
/hr. However, the water 

pumping capacity of RMP and consumption ability of Refinery is limited.  In case of sudden 

heavy rainfall, the level of water in the RMP catchment may further increase. 
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During visit, a seepage is noticed from the South-east side dyke of dry red mud disposal 

area which is collected on catchment pit through toe drain. A water sample was collected from 

the seepage water. The analysis result is given below in Table-12; 

Table-12: Analysis result of Seepage water near gabion wall i.e. SE corner of East 

dyke of dry Red Mud disposal area 

Sl.    

No. 

Parameter, Unit Results 

1. pH 13.0 

2. Turbidity, NTU - 

3. Total Dissolved Solids (TDS), mg/L 696.0 
 

There one digital and one manual piezometer installed in North dyke of west cell of RMP 

area. The reading in digital parameter was 0.34 bar (3.4m) and manual measurement is 3.95m. 

The depth of piezometer is reported to be 18.29m and dyke height is 17m. A water sample was 

collected from piezometer well-02 installed in North dyke of the west cell of RMP area. The 

analysis result of piezometer well of the RMP area reveals pH of 10 and TDS of 2080 mg/l, 

which indicates the seepage water in the well from the RMP area. In order to ascertain the 

seepage of water in dyke, another set of sampling was done in the piezometer on 5
th

 and 7
th

 of 

November 2024. The analysis result is presented in Table-13, shows that the pH was within 

acceptable range.  

Table-13: Analysis result of ground water sample from piezometer in north dyke of west 

cell of RMP area 

Sl.   

No. 

Parameter, Unit Ground water sample from 

piezometer in north dyke of 

west cell of RMP area 

Standards/ Regulatory 

Limits as per Drinking water 

specification, IS 10500:2012 

Date : 

05.11.2024 

Date : 

07.11.2024 

Requirement    

(Acceptable 

limit) 

Permissible limit in the 

absence of alternate 

source 

1. pH 6.4 6.9 6.5-8.5 No relaxation 

2. Total Dissolved 

Solids (TDS), mg/L 
744 252 500, max 2000, max 

3. Total Alkalinity as 

CaCO3 (T. Alka), 

mg/L 

44 116 200, max 600, max 
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However the industry needs to study the health of dyke engaging an expert agency, a 

matter of abundant precaution.   

Conclusion: 

Based on the above discussion on dyke breach incident, the following actions are 

suggested; 

1. Industry shall immediately repair the damaged dyke of the PWL to take water from 

the RMP Catchment in consultation with reputed institute who have expertise in the 

field.  Design philosophy and stability certification after completion shall be 

submitted to Board. 

2. The industry shall carry out detailed analysis through Geotechnical Studies to 

evaluate the structure stability and condition of the remaining dyke and take up 

necessary actions against recommendations. 

3. Industry shall carry out permanent restoration of the dyke to original or better design 

after detailed evaluation from reputed national / global engineering solution firms 

under their technical supervision through experienced and reputed construction 

partners before next monsoon and submit stability analysis report. 

4. The nos. of surveillance monitoring facility and their readings shall be audited 

independent reputed institutes having core competency in the field in order to 

ascertain the health of the dykes. 

5. A SOP shall be prepared for seepage observation and response action for seepage 

control in the dyke to ascertain the health of the dyke and shall be vetted through 

competent authority of Govt. The SOP shall be practiced to avoid operational failures 

in seepage control in dyke and possible dyke failure. 

6. Calibration of digital piezometer shall be done in order to ensure correct readings. 

7. Bushes are observed in the toe drains of PWL in eastern and southern side and the 

same shall be cleaned. Vegetation has also been developed in southern part of PWL 

near the dyke, which needs cleaning, as it may lead to damage of the liners. 

8. Industry shall carry out full restoration of the impacted land as identified by District 

Administration and complete the compensation dispersion to the impacted 

stakeholders. 
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9. The health of the liner in red mud pond shall be checked and the report shall be 

submitted to the Board in this regard. 

10. The industry may institute a study to assess ecological damage to the river due to 

breach. Bio-monitoring of the river shall be taken up twice a year. 

 

 

 

 

 

Er. Pramod Kumar Behera 

Sr. Env. Engineer  

  Er. Bijaya Kumar Sethi 

Sr. Env. Engineer 
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vedan a
transforming for good

VLL/HSE/ENV/2025/1 770 02.08.2025

To
The Member Secretary
Odisha State PoLLution ControL Board
Paribesh Bhawan, NiLakantha Nagar
Bhubaneswar -751012

Sub: Minutes of the PersonaL Hearing of M/s. Vedanta Limited (ALumina Refinery Unit),
Lanjigarh, Katahandi.

Ref: (i) OSPCB Letter No 12607/Ind-I-Con-5436 dtd 07.07.2025
(ii) Minutes of personaL hearing communicated vide Board’s Memo No. 1408 dtd
22.01.2025.
(iii) Consent to Operate granted vide Board’s Letter No. 6802, dated 30.03.2025

Respec~ted M~dairi,

We are in receipt of the above letter 12607/Ind-I-Con-5436 dtd 07.07.2025 on minutes of the
personal hearing with respect to restoration of PWL dyke breach at our location.

In reference to the subject matter, we inform your good office that as committed by Vedanta, we
had engaged NT Roorkee for the design of restoration of the damaged portion of the PWL dyke.
The detailed resloralion design was developed by uT Roorkee, incorporating a multilayer
protection system to prevent water seepage from the pond into the dyke. The inner surface of
the dyke has been lined with a 6—7 mm thick geosynthetic clay liner, followed by the installation
of 1.5mm thick double-sided textured HDPE geomembrane. This is further covered with 500mm
thick soil layer, over which 400 GSM non-woven geotextile membrane is placed. Finally, 230mm
thick stone pitching has been carried out across the entire restored dyke section.

As per design, the inner (upstream) slope of the dyke has been maintained at 1:2 gradient, while
the outer (downstream) slope has been constructed with 1:3 gradient, ensuring structural
stability. Horizontal blanket filter layer of 900 mm thickness has been placed all along the
restored stretch of dyke to ensure continuity of filter media of starter dyke. Additionally, sand
chimney of 750 mm thickness has been constructed along the outer slope of starter dyke & it has
been integrated with horizontal blanket filter media. The purpose of sand chimney is to bring
down the phreatic level if any seepage occurs through the dyke & provide easy seepage path
through the blanket filter which will ultimately lead to exit of seepage water in toe drain, it will
avoid saturation of downstream dyke core which will result in enhanced stabilityjJLs~epage
condition there by maintaining the Factory of Safety (FOS) value.

edanta Limited

PC : Lanjigarh, Dist. : Kalahandi, Odisha, india - 766 027 ~ 1 of 3
T +91-6677247312-15, Fax +91-6677247311, Website : www.vedantalimited.com

Registered Office : Vedanta Limited 1st Fioor, ‘C’ wing, Unit 103, Corporate Avenue, Atul Projects,
C.hcikaia Andheri (Fast), Mumbal 400093 Maharashtra india T +912266434500 F +912266434530

CIN : L13209MH1965PLC291394
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The outer rock toe has been constructed with horizontal filter media at both the base and the
inner slope, incorporating geosynthetic materials such as geotextile and geogrid for enhanced
stability and filtration. Additionally, a toe drain has been constructed using stone masonry, lined
with LDPE, and finished with IPS flooring to ensure effective drainage and structural integrity.

Based on structural stability report of remaining dyke, prepared by lIT Roorkee, repair work has
also been carried out for 320 meters at North dyke and 180 meters at West dyke in continuation
to the breached portion. This repair has also enhanced the strength of North
West corner of the dyke which is typically the lowest portion of the pond where maximum water
pressure is concentrated. This repair is inline with the design philosophy of the repaired section
of the dyke which was breached.

The resloialioit ol lite dairiaged 1ioIliuIi ol the dyke has been completed up to 445 RL. The
timeline for achieving this milestone was extended beyond the initial target due to unexpected
intermittent rainfall between Januaryto June 2025. Duringthis period, the region received a total
of 588 mm of rainfall, significantLy higher than the 273 mm recorded in the corresponding period
of the previous year.

Around 152000 MT of silt was removed from the bottom of the pond. During inspection of liner
condition post various tests, desilting, restoration of damaged dyke and repair of weak sections
of the dyke, around 100000 SQM liner was identified to be replaced and as such the repair and
repLacement works have been completed.

VLL requested lIT Roorkee to conduct site visit to assess the restoration work carried out on the
PWL dyke. The inspection took place on 30t~~ July 25. Following the visit, lIT Roorkee certified that
the dyke restoration up to 445 RL complies with the approved design specifications (Annexure
I). Considering a freeboard of 2.0 meters from 445 RL, the Engineer of Record (MIs. Geotheta)
has determined the cumulative volume of the PWL at 443 RL to be 7,69,515 m3 (Annexure-hl).

We aim to reduce the water load on the Red Mud Pond (RMP) where currently 250000 m3 water is
stored. We are consuming around 7,000 m3 of RMP water daily in our refinery process. With
each mm of rain fall, theoretically, around 930 m3 of water gets added in the RMP water storage.
With this usage, we have been able to reduce the water level on the RMP by around 60000 m3 in
the month of July’25. However, looking at the upcoming monsoon season and to ensure water
evacuation from RMP in case of heavy rainfall, we would need to transfer water from RMP to
Process Wate Lake (PWL).

The operation of the PWL will be done based on the most stringent Global Industry Standard on
Tailings Management (GISTM) guidelines which have been incorporated by Vedanta Group.
Under these guidelines, M/s. Geotheta, a global benchmarked geotechnical firm, has been
onboarded as the Engineer of Record (E0R) and M/s. SRK Consulting has been appointed as the
Independent Tailings Review Board (ITRB). We have also onboarded a global dam specialist on
role as Head - Tailing Management to guide us on effective tailings management.

Vedanta would Like to assure your good office that all necessary steps and utmost care has been
taken by us to prevent any kind of damage to the environment and we complaint

of 3
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with all the environmental regulations and parameters. We humbly submit the progress made
on the pointwise, time-bound action items for your kind perusal (Annexure-Ill).

As mentioned above, PWL has been completed up to 445RL for which lIT Roorkee has given the
completion certificate against their design which was vetted by Geotheta. We would sincerely
request your good office to kindly grant us permission to take water into PWL from RMP thereby
reducing water level at RMP and enable us to be ready for heavy rainfall during the season.

We look forward to your continued guidance and support.

Thank you.

Yours faithfully,
For Vedanta Limited, Lanjigarh.

Harshvardhan Pande
(Head HSE & SustainabiLity)

CC: The Regional Officer, State Pollution Control board,1 st Lane, Kasturi Nagar, Rayagada.
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PWL Dvke Restoration Construction Photos
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HDPE Liner Laying

SoiL overburden on HDPE Liner

Ser~itivity: Internal (C3)
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PWL Dyke Restoration- Upstream

Slope Dressing & Soil Compaction
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HDPE Liner Laying & SoiL Over Burden
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EPABX : 256190912562847
E-mail: paribeshl@ospcboard.org

Website: www.ospcboard.org

STATE POLLUTION CONTROL BOARD, ODISHA
IDEPARTMENT OF FOREST, ENVIRONMENT & CLIMATE CHANGE, GOVERNMENT OF ODISHAI

Paribesh Bhawan, AIUS, Nilakantha Nagar, Unit - VHI
Bhubaneswar - 751 012, INDIA

No ~Ol2>r I IND-I-CON- 5436

(Speed Postl E-Mail)
To

The Whole Time Director and Chief Executive Officer,

Mis. Vedanta Limited (Alumina Refinery Unit),

AT/PO- Lanjigarh, Via- Viswanathpur,

Dist. - Kalahandi, Odisha, Pin- 766027

Email-Headhse.VLL@vedanta.co.in

Sub- Permission to use Process Water Lake (PWL) for receiving water from Red Mud Pond

(RMP) area by Mis. Vedanta Limited, Alumina Refinery, Lanjigarh, Dist. - Kalahandi- reg.
Sir,

With reference to the subject cited above, it is to intimate that there was an incident of breach

of the Process Water Lake (PWL) of your Alumina Refinery at Lanjigarh on 15.09.2024 and

subsequently a direction under Section 33A of the Water (Prevention and Control of Pollution)

Act, 1974 was issued on 17.09.2024, instructing stoppage of discharge to the PWL forthwith

until it is repaired, restored and verified by the Board.

Accordingly, you submitted a time-bound action plan and undertook restoration of the PWL

dyke under the technical supervision of lIT Roorkee (design) and lIT Bhubaneswar (stability

analysis), with design validation by Mis Geotheta, a geotechnical firm.

ITT Roorkee, vide its certificate dated 30.07.2025, has certified that restoration up to RL 445

was completed as per the approved design. The Regional Officer, Rayagada, during his

inspections on 25.07.2025 and 11.08.2025 has also observed that the restoration of the damaged

portion of PWL has been completed.

The industry has also completed dispersion of compensation to the affected people as per the

direction of District Administration.

llPage
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In view of the above, the Board hereby allows the Alumina Refinery of Mis. Vedanta

Limited, Lanjigarh, to use the Process Water Lake (PWL) for receiving water from the Red Mud

Pond (RMP) area, subject to the following conditions:

I. A minimum freeboard of 2.0 metres shall be maintained in the PWL at all times.

2. Water from the PWL shall be recycled back into the process; no discharge outside the

plant premises shall be permitted.

3. The industry shall prepare and implement an Operational and Safety Manual for the safe

management and operation of the PWL.

4. A dedicated inspection and monitoring team shall be constituted to conduct regular

checks on:

a. Dyke Stability- to detect cracks, erosion or deformation;

b. Linear integrity- to identify punctures or deterioration;

c. Water management- to monitor water levels, leakage or seepage.

5. The industry shall install and operationalize all surveillance monitor-ing instruments as

recommended by IIT Roorkee and ensure quarterly data analysis by a competent external

agency with reports submitted to the Board.

6. The industry shall strictly follow the recommendations made in the study reports of IIT,

Roorkee for design & drawing of dyke restoration and stability analysis study of tailing

dams by IIT, Bhubaneswar.

7. Biomonitoring of Bansadhara river to assess the ecological condition of river in the

upstream and downstream of the plant. The biomonitoring shall be done at least twice in

a year- pre- monsoon and post- monsoon specifically determining saprobic index and

diversity index.

This permission is issued based on the satisfactory compliance of the unit as verified by the

Regional Officer, Rayagada, and the technical validation of restoration works by lIT Roorkee.

Any deviation or non-compliance with the above conditions shall render this permission liable

for withdrawal and attract action under the provisions of the Water (Prevention and Control of

Pollution) Act, 1974.

Yours faithfully,

21Pags

OSPC8-CTO-M ISC-0076-2024/0 112025

150 234



Memo

Copyforwarded to:

i) Regional Officer, SPC Board, Rayagada

ii) District Collector, Kalahandi

iii) DFO, Kalahandi

iv) Deputy Director of Mines, Bbawanipatna

v) CBS, Central Laboratory, SPC Board, Bhubaneswar
vi) Guard File

sJJ.~-I3 II U> 'J..';.

ADDL.CIDEFEN} E GINEER
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