














 
 

COMPLIANCE REPORT AGAINST DIVERSION OF 14.0 HA. RESERVED FOREST LAND FOR 
BHARAT OPEN CAST MINE PHASE-II 

IN THE DISTRICT OF CHHINDWARA, MADHYAPRADESH-STATE 
MoEF &CC Stage I Letter No. 

8-112/2006-FCVol- I/103203/2025  Dated 24.03.2025 
S.No. Condition Compliance 
i Legal status of the diverted forest land shall remain 

unchanged 
Agreed, Legal status of the diverted 
forest land will remain unchanged. 
An undertaking for the same is 
enclosed at page No. 9 

ii Compensatory Afforestation (CA)  
ii(a) Compensatory Afforestation over the identified 

degraded forest area (twice in extent to the forest 
land diverted) on Compartment No. 475 of Jamai 
Range, Chhindwara Forest Division of Madhya 
Pradesh State shall be raised at the project cost under 
the supervision of the State Forest Department and 
afforestation works shall start within two years from 
the date of final approval and maintained thereafter 
in accordance with the approved CA scheme in 
consultation with the State Forest Department 

Noted by User Agency. As per the 
demand raised by MP Forest Deptt. 
User Agency has paid an amount of 
Rs. 1,38,85,489/- vide UTR No. 
SBINR12025111806305835 Dated 
18/11/2025. Copy of the online receipt 
enclosed as Page No. 39 & Challan of 
Supervision fee vide Challan No. 
051/999999/0406/11/25/002489  for 
Rs. 20,86,124 enclosed at  Page No. 
40 

ii(b) The User Agency shall transfer the cost of raising 
and maintaining the compensatory afforestation as 
per the approved CA scheme at the current wage rate 
in consultation with State Forest Department in the 
account of CAMPA of the concerned State through 
online portal; 

The amount of Rs. 1,38,85,489/- for 
Compensatory afforestation has been 
deposited to Campa Head vide UTR 
No. SBINR12025111806305835 
Dated 18/11/2025. Copy of the online 
receipt enclosed as Page No. 39 

ii(c) The cost of survey, demarcation and erection of 
permanent pillars, if required on the identified CA 
land, shall be deposited in advance with the Forest 
Department by the user agency. The CA will be 
maintained for 10 years. The scheme may include 
afforestation of indigenous species with appropriate 
provision for anticipated cost increase for works 
scheduled for subsequent years; 

The amount of Rs. 1,38,85,489/- for 
Compensatory afforestation has been 
deposited to Campa Head vide UTR 
No. SBINR12025111806305835 
Dated 18/11/2025. Copy of the online 
receipt enclosed as Page No. 39  

ii(d) The land identified for the purpose of CA shall be 
clearly depicted on Survey of India toposheet map of 
1:50,000 scale 

Related to Forest Department.   

iii  Net Present Value (NPV)  
iii(a) The User Agency shall transfer the funds towards the 

cost of Net Present Value (NPV) of the forest land 
being diverted under this proposal in accordance with 
the MoEF&CC’s guidelines 

As per the demand raised by DFO, 
Chhindwara (West) vide letter S.No. 
/Takniki/ 2025/2047 Chhindwara 
Dated 13/10/2025. an  amount of Rs. 
1,72,00,260.00/-  has been deposited 
in Campa Head vide UTR No. 
SBINR12025111806305835 Dated 
18/11/2025. Copy of the online receipt 
enclosed as Page No. 39  

iii(b) At the time of payment of the Net Present Value 
(NPV) at the present rate, the User Agency shall 
furnish an undertaking to pay the additional amount 

Agreed. An undertaking to pay the 
additional amount of NPV, if so 
determined , as per the final decision 
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of NPV, if so determined, as per the final decision of 
the Hon’ble Supreme Court of India 

of the Hon’ble Supreme Court of India 
enclosed as Page No. 10 

iv All the funds received from the user agency under the 
proposal shall be transferred/deposited in CAMPA 
account only through e-portal (http://parivesh.nic.in) 
Amount deposited through other mode will not be 
accepted as compliance of the Stage-I clearance 

Complied . User agency has generated 
E-challan through Parivesh Portal and 
transferred Rs. 3,80,61,502.00/-  by 
UTR No. No. 
SBINR12025111806305835 Dated 
18/11/2025. Copy of the online receipt 
enclosed as Page No. 39   
  

v The State Government shall upload the KML files of 
the area under diversion in the e-Green watch portal 
of FSI, before handling over forest land to the user 
agency 

The KML files of the area under 
diversion has been uploaded in the E-
Green watch portal of FSI, Screenshot 
of the same is enclosed as Page No. 
42-43 

vi The User Agency shall obtain the Environment 
Clearance as per the provisions of the Environmental 
(Protection) Act; 1986; if required 

Complied. User agency has obtained 
Environment Clearance vide MoEF 
letter No. No.J-11015/367/2008-
IA.II(M) Dated 26th Dec 2008 as per 
the provisions of the Environmental 
(Protection) Act, 1986. Copy of the 
same enclosed as Page No. 60 to 65 

vii  The User Agency shall undertake mining in a phased 
manner after taking due care for reclamation of the 
mined out area. The User Agency shall prepare a 
detailed plan for life of project as per mining plan, 
clearly linking the progress of mining and felling of 
the trees. Felling of trees shall be done, when it is 
absolutely necessary in phase-wise manner in the 
areas which become due for mining as per mining 
plan. The concurrent Reclamation Plan as per the 
approved Mining Plan shall be executed by the User 
Agency from the very first year, and an annual report 
on implementation thereof shall be submitted to the 
Nodal Officer, Van (Sanrakshan Evam Samvardhan) 
Adhiniyam, 1980, in the concerned State 
Government and the concerned Regional Office of 
the Ministry. If it is found from the annual report that 
the activities indicated in the concurrent reclamation 
plan are not being executed by the User Agency, the 
Nodal Officer or the Chief Conservator of Forests 
(Central) may direct that the mining activities shall 
remain suspended till such time, such reclamation 
activities are satisfactorily executed 

The User Agency is committed. 
Approved Mining plan enclosed from 
Page No. 99 to 180 With an 
undertaking for this condition has been 
enclosed at Page No.11 

viii The user agency shall prepare a schedule for 
surrender of the mined out and reclaimed forest land 
in accordance with existing mining plan and submit 
the same along with an undertaking to surrender the 
mined out and reclaimed forest land as per such 
schedule to the MoEF&CC before grant of ‘Final’ 
approval under the Adhiniyam for diversion of the 
said forest land 

Land Surrender schedule in 
accordance with approved mining plan 
enclosed as page No. 99  to 180 and an 
Undertaking has been enclosed as 
Page No.  12 

ix The rehabilitated forest area after closure of mining Agreed. An Undertaking has been 
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operations shall be handed over to the State Forest 
Department for sustainable forest management in the 
future 

enclosed for the same as Page No. 13    

x Safety Zone Management: Following activities, at 
project cost, shall be undertaken by the user agency 
for the management of safety zone as per relevant 
guidelines issued by the Ministry’s guidelines 

 

x(a) User agency shall ensure demarcation of safety zone 
(7.5 meter strip all along the inner boundary of the 
mining lease area), and its fencing, protection and 
regeneration by erecting adequate number of 6 feet 
high RCC boundary pillars inscribed with DGPS 
coordinates with barbed wire fencing and deploying 
adequate number of watchers under the supervision 
of the. State Forest Department; 

Agreed. An Undertaking has been 
enclosed as Page No. 14, A report for 
fencing and plantation within safety 
zone   with consultation of State Govt.  
has been prepared and enclosed here 
with at Page No. 181 to 190 as 
instructed by DFO, West Chhindwara 
vide his letter No /Takniki/ 2025/2047 
Chhindwara Dated 13/10/2025 

x(b) Boundary of the safety zone of the mining lease, 
adjacent to habitation/roads, should be properly 
fenced by the user agency 

Agreed. An Undertaking has been 
enclosed as Page No. 15 

x(c) Safety zone shall be maintained as green belt around 
mining lease and to ensure dense canopy in the area, 
regeneration shall be taken up in this area by the user 
agency at project cost under the supervision of the 
State Forest Department; and 

Agreed. An Undertaking has been 
enclosed as Page No. 16 

x(d) The State Government and the user agency shall 
ensure that safety zone is maintained as per the 
prescribed norms 

Agreed. An Undertaking has been 
enclosed as Page No. 17 
 
 

xi Following activities, as per approved plan / schemes, 
shall be undertaken in the lease area by the User 
Agency under the supervision of the State Forest 
Department 

 

xi(a) Mitigative measures to minimize soil erosion and 
choking of stream shall be implemented within a 
period of three year with erect from the issue of 
‘Final’ approval in accordance with the approved 
Plan/Scheme in consultation with the State Forest 
Department; 

An undertaking enclosed at Page No. 
18 and a Plan to minimize soil erosion 
and chocking of stream enclosed as 
Page No. 44 To 46 

xi(b) Planting of adequate drought hardy plant species and 
sowing of seeds, in the appropriate area within the 
mining lease to arrest soil erosion in accordance with 
the approved Plan/scheme 

An undertaking enclosed at Page No. 
19 and a plan for plantation of 
adequate drought hardy plant species 
and sowing of seeds is enclosed as 
Page No. 47 to 48 

xi(c) Construction of check dams, retention /toe walls to 
arrest sliding down of the excavated material along 
the contour in accordance with the approved 
Plan/Scheme 

An undertaking is enclosed at Page 
No. 20 and a Plan for construction of 
check dams, retention / toe walls is 
enclose as Page No. 49 to 50 

xi (d) Stabilize the overburden dumps by appropriate 
grading/benching, in accordance with the approved 
scheme, so as to ensure that angles of repose at any 
given place is less than 280; and 

An undertaking (enclosed at Page No. 
21) and a Plan to stabilize the 
overburden dumps by appropriate 
grading / benching is enclosed as Page 
No. 51 to 53 
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A detailed (slope stability study) had 
been conducted by the IIT Khargpur in 
May 2019 for Mohan No. 5& 6 OC 
Patch, Kanhan Area which is nearby 
mine of Bharat OC Patch Phase II is 
enclosed from Page No. 66 to 98   
 

xi (e) No damage shall be caused to the top-soil and the 
user agency will follow the top soil management plan 

An  undertaking is enclosed at Page 
No. 22 and a Top Soil Management 
Plan is enclosed as Page No. 54 To 56 

xii  The validity of approval granted under the 
Adhiniyam shall be for a period coterminus with the 
validity of the mining lease proposed to be granted 
under the Mines and Minerals (Development and 
Regulation) Act, 1957, as amended from time to time 
or Rules framed there under, or for such period as 
may be specified by the Central Government 

Agreed. An Undertaking has been 
enclosed as Page No. 23 

xiii The User Agency either himself or through the State 
Forest Department shall undertake gap planting and 
soil and moisture conservation activities to restock 
and rejuvenate the degraded open forests (having 
crown density less than 0.40), if any, located within 
the periphery of 100 m from outer perimeter of the 
mining lease as per approved plan for plantation and 
SMC activities submitted along with compliance of 
‘in-principle’ approval 

As per the demand raised by DFO, 
Chhindwara (West) vide letter No. 
S.No. /Takniki/ 2025/2047 
Chhindwara Dated 13/10/2025 an 
amount of Rs. 69,75,753/- for Gap 
Planting has been deposited to Campa 
Head vide UTR No.  
SBINR12025111806305835 Dated 
18/11/2025. Copy of the online receipt 
enclosed as Page No. 39   

xiv The User Agency shall regularly undertake desilting 
of village tanks and other water bodies, located 
within five km from the mine lease boundary, as per 
approved plan, to mitigate the impact of project on 
such tanks/water bodies 

Agreed. An undertaking has been 
enclosed as Page No. 24 Also, a 
Desilting plan prepared as per the 
approved EMP is enclosed at Page 
No.57 to 58. A detailed plan and a 
geo-tagged map showing village tanks 
and waterbodies within 5km radius of 
the Project with GPS Co-ordinates are 
enclosed as Page No. 59 

xv The User Agency shall comply with the Hon’ble 
Supreme Court order on re- grassing, and re-grass the 
mining area and any other areas which may have 
been disturbed due to mining to restore them to a 
condition which is fit for growth of fodder, flora, 
fauna, etc. in a timely manner 

Agreed. An Undertaking has been 
enclosed as Page No. 25 

xvi Adequate care shall be taken to check any rolling of 
overburden/dumps beyond the designated area and to 
check soil erosion caused due to mining activities 

Agreed. Overburden will be stored in 
designated locations within 
permissible height as per the approved 
Project Report / Mining Plan. Garland 
Drains and Trenches are provided 
along the toe of the dumps to arrest 
and flow of slit and soil beyond the 
designated. An undertaking is 
enclosed for the same as Page No. 26 

xvii The User agency will undertake comprehensive soil Agreed, A scheme for comprehensive 
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conservation measures at the project cost in 
consultation with the State Forest Department. A 
scheme of the same shall be submitted to the 
Regional Office along with the ‘in-principle’ 
approval; 

soil conservation measures at the 
project in consultation with the State 
Forest Department is enclosed 
herewith at Page No. 44 to 46 and an 
undertaking is enclosed at Page No.  
27, A copy of same scheme also 
submitted to Regional Office Bhoapal 
along with the ‘in-principle approval. 
Receipt attached at Page No.  191 

xviii  The R&R Plan shall be implemented as per the R&R 
Policy of State Government in consonance with 
National R&R Policy, Government of India before 
the commencement of the project work and 
implementation. The said R&R Plan will be 
monitored by the State Government/Regional Office 
of MoEF&CC along with indicators for monitoring 
and expected observable milestones 

Agreed. An undertaking against the 
same is enclosed as Page No. 28 

xix The user agency shall explore the possibility of 
translocation of maximum number of trees identified 
to be felled 

Agreed. An undertaking against the 
same is enclosed as Page No. 29 

xx The cost of felling of trees shall be deposited by the 
User Agency with the State Forest Department 

The DFO Chhindwara(West) has 
raised a demand note of an amount  
Rs. 14,21,996/- vide S.No. 
/Takniki/2025/2201 Chhindwara 
Dated 10/11/2025. 
The User agency has deposited 
amount of Rs. 14,21,996/- in mp 
treasury vide Challan No. 051/999999 
/0406/12/25/000380 Copy of Challan 
enclosed at Page No. 39 

xxi The User Agency shall obtain the Environment 
Clearance as per the provisions of the Environmental 
(Protection) Act, 1986, if required 

Complied. User agency has obtained 
Environment Clearance vide MoEF 
letter No. No.J-11015/367/2008-
IA.II(M) Dated 26th Dec 2008 as per 
the provisions of the Environmental 
(Protection) Act, 1986. Copy of the 
same enclosed as Page No. 60 to 65 

xxii  No labour camp shall be established on the forest 
land and the User Agency shall provide fuels 
preferably alternate fuels to the labourers and the 
staff working at the site so as to avoid any damage 
and pressure on the nearby forest areas 

Agreed. An undertaking is enclosed 
for the same as Page No. 30 

xxiii  The boundary of the diverted forest land, mining 
lease and safety zone, as applicable, shall be 
demarcated on ground at the project cost, by erecting 
four feet high reinforced cement concrete pillars, 
each inscribed with its serial number, distance from 
pillar to pillar and GPS coordinates 

Agreed. An undertaking against the 
same is enclosed as Page No. 31 

xxiv  The layout plan of the mining plan/ proposal shall 
not be changed without the prior approval of the 
Central Government and the forest land shall not be 
used for any purpose other than that specified in the 

Agreed. Layout Plan of the mining 
plan/ proposal will not be changed 
without prior approval of the Central 
Government. It is submitted that the 
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STAGE I COMPLIANCE REPORT 
FOR DIVERSION 14.0 HA. RESERVED FORED LAND 

FOR BHARAT OPEN CAST MINE PHASE-II 
WESTERN COALFIELDS LIMITED, KANHAN AREA 

 
LIST OF ENCLOSURE 

 
Annexure 

No. 
Related 

Condition 
No. 

Particulars Page No. 

1 II(a), III(a), 
XIII 

Receipt of Payment of Campa Head for CA, NPV & Gap Planting 39 

2 II(a), XIII Copy of Challan for Supervision fee of CA & Gap Planting 40 
3 XX Copy of Challan for tree felling  41 
4 V Screen-shot of  E-Green watch portal 42-43 
5 VI, XXI Copy of Environmental Clearance dated 26th Dec 2008 60-65 
6 VII, VIII Copy of Approved Mining Plan of Bharat OC Patch 99-180 
7 XI(a), XVII PLAN TO MITIGATE SOIL EROSION , CHOCKING OF STREAMS & 

SOIL CONSERVATION MEASURES 
44-46 

8 XVII Copy of Received of Scheme of Soil Conservation Measures from 
Regional Office, Bhopal 

191 

9 XI(b) PLAN FOR PLANTING ADEQUATE DROUGHT HARDY PLANT 
SPECIES AND SOWING OF SEEDS TO ARREST SOIL EROSION. 

47-48 

 XII PLAN FOR CONSTRUCTION OF CHECK DAMS, RETENTION / TOE 
WALLS TO ARRED SLIDING DOWN OF THE EXCAVATED MATERIAL 

49-50 

10 XI(d) PLAN TO STABILIZE THE OVERBURDEN DUMPS BY APPROPRIATE 
GRADING / BENCHING TO ENSURE THAT ANGLES OF REPOSE AT 
ANY GIVEN PLACE IS LESS THAN 28DEGREE 

51-53 

11 XI(d) SCIENTIFIC STUDY FOR SLOPE STABILITY ASSESSMENT STUDY OF 
NEARBY MINE OF BHARAT OPEN CAST COAL MINE PHASE-II i.e. 
MOHAN NO 5&6 OC PATCH, KANHAN AREA WCL 

66-98 

12 XI(e) TOP SOIL MANAGEMENT PLAN 54-56 
 XIV PLANT TO DESILTING OF VILLAGE TANKS & WATER BODIES  

WITHIN 5KM RADIUS OF MINE & SCREEN SHOT OF GOOGLE MAP 
57-59 

13 X(a) Report for fencing and plantation within safety zone   with 
consultation of State Govt. 

181-190 

14  Copy of Demand Note of DFO, West Chhindwara 192-194 
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DISCLAIMER 

 

It is appropriate to mention here that neither the day-to-day mining operations 

would be under the control of the authors of this report, nor it is possible to have 

any such control on the execution of the recommendations mentioned in this 

report. The authors of this report would in no way be held responsible for any 

untoward incident, which might occur due to the implementation of the 

recommendations of this report. This report merely contains (i) Analysis of pit 

slope, and (ii) analysis of dump slope stability estimated using the theoretically 

established approaches.  Due to the dearth of data, some essential properties are 

taken from the literature for numerical analyses and appropriately mentioned in 

the report. The factors of safety for different slopes calculated based on those 

assumed parameters are mentioned in the report. The alteration of assumed 

geotechnical data may significantly change the safety factor. Time to time testing 

of geotechnical properties and modification in the analysis is required.  

 

 

  

67 



 

Table of Contents 
 

1.0 Introduction .............................................................................................. 27 

2.0 Brief Background ..................................................................................... 27 

3.0 Physiography ............................................................................................. 27 

3.1 Climatology ................................................................................................ 28 

4.0 Regional Geology and Local Geology with structure. .......................... 28 

5.0 Lithology and Mineralization .................................................................. 29 

6.0 Objectives ...................................................................................................... 32 

7.0 Scope of Work .............................................................................................. 32 

8.0 Theoretical background for slope stability assessment ........................ 32 

9.0 Stability assessment of Structures in Mohon OCP ............................... 34 

9.1  Assumptions for Morgenstern–Price method of slope stability 

assessment ....................................................................................................... 36 

9.2 Analysis of Pit slopes ................................................................................ 36 

9.2.1 Analysis of pit slope profile ................................................................ 37 

9.3 Analysis of OB / Waste Dump Slopes..................................................... 46 

9.3.1 Analysis of Dump Slope Section B-B’ ............................................... 47 

9.3.4 Suggested Method of mining and dumping practices ........................ 52 

10.0 Conclusion .............................................................................................. 53 

References ........................................................................................................... 54 

 

  

68 



 

List of Figures 

 

 

Figure 1: Static scheme: Morgnetern-price analysis 

Figure 2: The half-sine function 

Figure 3: Working plan of Mohan OCP, where different slope sections are 

marked 

Figure 4: Cross-section of A-A` 

Figure 5: Model geometry of A-A' 

Figure 6(a): Critical slip surface A-A' (left slope side) 

Figure 7Pit cross-section of A-A’ right slope 

Figure 8: Model Geometry of A-A’ right slope 

Figure 9 presents the most critical slip surfaces for the section, for dry condition, 

saturated condition, rain and wind condition, blasting condition and cloud burst 

condition respectively. The FOS values obtained are presented in Table 7 

Figure 10:  Cross-section of C-C’ 

Figure 11:  Model Geometry of C-C’ 

Figure 12: present the most critical slip surfaces for the section, for dry 

condition, saturated condition, rain and wind condition, blasting condition and 

cloud burst condition respectively. The FOS values obtained are presented in 

Table 8 

Figure 13: Cross-section of C-C’ 

Figure 14:Model Geometry of C-C’ 

Figure 15: present the most critical slip surfaces for the section, for dry 

condition, saturated condition, rain and wind condition, blasting condition and 

cloud burst condition respectively. The FOS values are provided in Table 9 

Figure 16: Cross-section of D-D’ 

Figure 17: Model Geometry of D-D’ 

Figure 18:present the most critical slip surfaces for the section, for dry condition, 

saturated condition, rain and wind condition, blasting condition and cloud burst 

condition respectively. The FOS values  are provided in Table 10 

Figure 19: Cross-section of Overburden Dump B-B’ 

Figure 20:Model Geometry of Overburden Dump B-B’ 

Figure 21: present the most critical slip surfaces for the External Dump, for dry 

condition, saturated condition, rain and wind condition and cloud burst 

condition. The FOS values are provided in Table 12. 

Figure 22:Cross-section of Overburden Dump C-C’ 

Figure 23:Model Geometry of Overburden Dump C-C’ 

69 

file:///E:/Ghorabari_WCL_30May2019/MohanCP/Mohan%20OCP_16_09.docx%23_Toc19807595
file:///E:/Ghorabari_WCL_30May2019/MohanCP/Mohan%20OCP_16_09.docx%23_Toc19807601


 

Figure 24: present the most critical slip surfaces for the External Dump, for dry 

condition, saturated condition, rain and wind condition and cloud burst 

condition. The FOS values are provided in Table 13. 

Figure 25: Cross-section of Overburden Dump C-C’ 

Figure 26: Model Geometry of Overburden Dump C-C’ 

Figure 27: present the most critical slip surfaces for the External Dump, for dry 

condition, saturated condition, rain and wind condition and cloud burst 

condition. The FOS values are provided in Table 14. 

 

  

70 



 

List of Tables 

 

Table 1: Regional year-wise rainfall data for the interest zone ........................... 28 

Table 2:Geological formation of the area ............................................................ 29 

Table 3: Coal seams and seam sequence ............................................................. 31 

Table 4Details of mining structures analysed ...................................................... 35 

Table 5  Material properties for A-A` .................................................................. 37 

Table 6 Critical FOS values for A-A’(Left) ........................................................ 39 

Table 7Critical FOS values for A-A’(Right) ....................................................... 41 

Table 8: Critical FOS values for C-C’(Left) ........................................................ 43 

  

71 



 

1.0 Introduction 

 

The present geotechnical engineering report for study of the slope stability of the 

different structures is carried out by Department of Mining Engineering, IIT 

Kharagpur towards partly fulfilling the condition in Mohan No. 5 & 6 OC Patch, 

Kanhan Area, and WCL. This report analyses the slope stability of all the 

proposed mining / pit benches, OB dumps of the area, under lease hold of the 

Mines. The data of the available profiles have been analyzed as of now, taking 

into account the proposed excavation, developmental activities etc. in and around 

the mining area.  

 

The IIT KGP study team went for a detailed field visit and overall site 

reconnaissance purpose in the month of February 2019, where the locations and 

approximate structural details of important structures were reviewed.  

 

2.0 Brief Background 
 

Mohan Opencast Phase III is a part of Mohan Colliery, Kanhan Area of Western 

Coalfields Ltd. in District Chhindwara of Madhya Pradesh. The mine has 3 coal 

seams i.e. No. I, II & III of which seam I is partly depillared and partly virgin, 

Seam II is partly depillared and Seam III is partly depillared and mostly 

developed.  

Mohan OC Patch had started on 10.10.2005 and Phase I & II had been 

completed in the year 2008. Phase III of Patch had started on 11.02.2016 and 

will be completed on 30.04.2019. After completion of Phase III, next Patch i.e. 

Phase IV is proposed for extraction of coal in Mohan OC. 

 

The existing Mohan OC is situated in Kanhan Area of WCL which lies between 

Lat. N22°12’ 4” to 22°12’56” and Long. Of 78°37’39” to 78°41’54”. The area 
covered by survey of India Topo Sheet No. 55J/ 12. Mohan Colliery is 

surrounded by artificial boundary represented by departure E2965220 in the 

west, East boundary is represented by departure E2969260. 

 

 

 

3.0 Physiography 
The area mostly undulates with few mounds. The elevation of the area varies in the 

range of 830 To 870 mtrs. above mean sea level. Pench River flowing at a distance of 
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6 Km in N-E of the mine site controls the main drainage of the area towards south, 

which is controlled by seasonal nullahs ultimately discharging in Kanhan River.  

3.1 Climatology 

 

The climate of the area is tropical. Maximum temperature in summer is about 

45° Celsius. Winter is mild, monsoon is starts from mid of June and continue up 

to October. Average annual Rainfall is about 800 mm to 1000 mm. The climate 

is pleasant on account of its elevation. In summer, the temperature touches up to 

44° Celsius. In winter, the night temperature touches a low of about 3° Celsius. 

Region year-wise rainfall for the area is presented in Table 1. 

 
Table 1: Regional year-wise rainfall data for the interest zone 

Month/Year 2018-19 2017-18 2016-17 2015-16 2014-15 

Apr 7.500 0.00 0.00 23.00 0.00 

May 0.00 49.00 0.00 0.00 0.00 

June 140.50 160.50 209.50 334.50 22.00 

July 239.50 362.50 918.50 243.25 420.25 

Aug 205.50 151.00 240.00 455.95 195.25 

Sept 108.00 173.00 150.00 177.50 227.50 

Oct 0.00 0.00 22.50 41.00 0.00 

Nov 0.00 0.00 0.00 0.00 34.50 

Dec 4.50 2.00 0.00 0.00 0.95 

Jan 6.00 0.00 0.00 0.00 36 

Feb 3.00 46.50 0.00 0.00 58.5 

Mar 0.00 0.00 0.00 26.00 57 

Total 714.50 944.50 1540.50 1301.25 1051.95 

 

 

4.0 Regional Geology and Local Geology with structure. 
 

The Pench Kanhan Valley coalfields extends over a strike length of about 64 

Km. The Talchirs are exposed all along the southern limit of basin, while the 

Moturs with thin strips of Barakars in between, occur in the central part. In the 

northern part Bijori and Panchmarhi formations overlie the lower Gondwanas. 

Over lying the lower Gondwanas sediments, the Jabalpurs are exposed in small 

patches in eastern part of the coalfield. The regional strike of the sedimentaries 

is ENE-WSW with northerly dip ranging between 5° and 15°. The Pench valley 

area is affected by network of faults in which the strike faults are dominant. As a 

result of these faults of varying amounts of throw, local change in dip and strike 

are common. The faults zone have prominent topographical expressions in the 

form of linear ridges, fractured and slickenside rocks and faulted/unconformable 
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contact with Precambrian crystallines in the southern part of the basin. The coal 

bearing Barakars so conformable relation with the upper laying motor, but 

having distinct unconformity with Jabalpur.  

The Mohan OC block occupies a central part of East-west elevated flat platue. 

The highest R.L. is 850 m and lowest R.L. is 748m (No. III Seam Floor). In a 

width of 500 m, an elevation dropped to 748 m. In the extreme north side. Two 

faults exist between the patch running in East west direction having a throw of 

5m and 9 m, respectively and is proved during excavation of the mine.  Table 2 

provides the startigraphical  sequence of the formation 

                                        

                              Table 2:Geological formation of the area 

     Age Formation Lithology 

Sub recent to 

resent 

Soil Sandy and clayey soil 

Jurassic Jabalpurs Gritty Sand stone And clays 

with red jasper fragment  

Permian Moturs Brick red, purple, grayish clay/ 

clay stone with sandstone 

bands and places 

Barakars Sandstone with kaolinised 

feldspars interbedded with 

shale and coal seams 

Lower Permian Talchirs Fine grained argillaceous 

sandstone and splintery shales. 

 

5.0 Lithology and Mineralization 
Details of various formation are as follows: 

a. Talchirs 

Talchirs formations generally consist of grayish green sand stone and 

olive green shale. During execution of open cast mine it was found 

below the soil. 

b. Barakars 

 

The coal bearing Barakars overlie the Talchirs and are represented by 

felaspathic (often Kaolinised) sandstone, shales and coal seams. The 

Barakars can be divided into three columns with reference to 
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occurrence of coal seams. These have been designed as Lower, 

Middle and Upper Barakars. 

 

i. Lower Barakars 

 

The medium to coarse grained grayish white sand stone with thin shale 

and coal band from Talchirs contact to the base of lower most coal seam. 

 

 

ii. Middle Barakars 

 

The coal bearing horizon from the floor of Seam III to roof of seam I is 

designated as Middle Barakars. The top set comprising column between 

roof of seam I and Floor of seam III, varies in thickness from 13.92 m to 

20.57 m. 

iii. Upper Barakars 

 

From the roof of seam I to the Moturs contact the strata has been 

classified as upper Barakars. In Mohan OC Patch, the Moturs along with 

the part of Upper Barakars has been found completely eroded. Hence 

geological contact between Motur and Barakars is not available. Upper 

Barakar is mainly composed of fine grained sand stone and shale. 

 

c. Moturs 

 

The Thickness of this formation varies from 5.0 m to 23.30 m. The 

borehole cores indicate the moturs to be predominantly a thick column 

brick red to brownish clays with thin beds of fine grained sand stone. 

d. Jabalpurs 

 

Overlaying the Barakars unconformably are Jabalpurs consisting of gritty 

sand stone and clay. The sand stone have coarse fragments of red Jaspers, 

which in fact, differentiate it from other formations. Since there was has 

been a time break after deposition of Jabalpur and upper Barakars before 

the flows f Basalt. The formation at places has been heavily eroded and 

even completely washed out. The range of thickness is 0.31 m to 17.55m.  

Details of coal seams and seam sequence are given in Table 3. 
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                           Table 3: Coal seams and seam sequence 

S.No. Name of Seam Avg. Thickness 

1 Seam I 5.00 m (Virgin) 

3.50 m (Goaf) 

2 Seam II 1.0 m 

3 Seam III 1.10 m 
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6.0 Objectives 
Investigation for this project has been devoted to the two main areas: (i) stability 

analysis of mine pit slopes, (ii) stability analysis of internal dump slopes for the 

mine, On this basis, the following specific objectives are defined for this study:  

a) Stability Analysis of the five pit slope sections identified by the mine authority 

using numerical modeling approach. 

b) Stability Analysis of three dump slope sections through numerical modeling 

7.0 Scope of Work  

a) Field visit: A three-member study team of the IIT Kharagpur made a visit to 

the mine in the month of February 2019 to comprehend the different aspects 

pertaining to this study.  Other purpose of this visit was also to physically 

understand the extent, geographical location, geometry, mine boundaries of the 

site. 

b) Data collection: Information and data in the forms of maps, proposed plan of 

mining, geotechnical investigation reports of earlier studies were collected 

from the mine.  Some of the pertinent information extracted from those data 

were used for developing the numerical models. 

c) Numerical Modeling for stability study of different mining structures: The 

physical model of the pit slopes, internal dump slopes are replicated as a 

numerical model in the computer and ‘Geoslope’ software tool was used for 

the stability analysis of these structures using the available geotechnical data 

from the mine site as well as from the literature. 

8.0 Theoretical background for slope stability assessment 
 

Morgenstern-Price method (developed on basis of limit equilibrium) is used for 

kinematic assessment of stability of each of the proposed pits and dumps in the 

study area. This method of stability assessment considers both shear and normal 

inter-slice forces between the blocks. It also satisfies both moment and force 

equilibrium, and allows for a variety of user-selected inter-slice force function. 

This approach was used in the dumps for dry and saturated geo-technical 

conditions when they were subject to seismic and wind loading along with pore 

water pressure.  
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Figure 1: Static scheme: Morgnetern-price analysis 

Morgenstern-Price Analysis 

Morgenstern-Price is a general method of slices developed on the basis of limit 

equilibrium. It requires satisfying equilibrium of forces and moments acting on 

individual blocks. The blocks are created by dividing the soil above the slip 

surface by dividing planes. Forces acting on individual blocks are displayed in 

Figure 1. Each block is assumed to contribute due to the same forces as in Spencer 

method. The choice of inclination angles δi of forces Ei acting between the blocks 

is realized with the help of Half-sine function - one of the functions in the 

following Figure 2 is automatically chosen. This choice of the shape of function 

has a minor influence on final results, but suitable choice can improve the 

convergence of method. Functional value of Half-sine function f(xi) at boundary 

point xi multiplied by parameter λ results the value of inclination angle δi. 

 

Figure 2: The half-sine function 
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𝑍௜+1= ܾ2݅ ௜+1ߜ ݊݅ݏ) ௜+1ܧ] − cos .௜+1ߜ tan (௜ߙ + ௜ܧ ௜ߜ ݊݅ݏ)  − ݏ݋ܿ . ௜ߜ tan (௜ߙ ௜ܧ + . 𝑍௜ . cos ௜ߜ − 1௜ܯ .ℎܭ + ௜ܹ . ெݕ ) − .௜+1ܧ(௚௜ݕ ௜+1ߜݏ݋ܿ
(1) 

 

This formula allows to calculate all arms Zi of forces acting between blocks for a 

given values of δi, knowing the value on the left at the slip surface origin, where 

z1 = 0. 

The factor of safety SF is determined by employing the following iteration 

process: 

a) The initial value of angles δi is set according to Half-sine function (δi = λ*f(xi)). 

b) The factor of safety SF for a given value of δi, while assuming the value of En+1 

= 0 at the end of the slip surface. 

c) The value of δi is provided by equation (1) using the values of Ei determined 

in the previous step with the requirement of having the moment on the last 

block equal to zero. Functional values f(xi) are same all the time during the 

iteration, only parameter λ is iterated. Equation (1) does not provide the value 
of zn+1 as it is equal to zero.  

Steps b and c are then repeated until the value of δi (resp. parameter λ) does not 
change. 

 

9.0 Stability assessment of Structures in Mohon OCP 
 

In Mohan OCP, both pit slopes and internal dump slopes are analyzed for 

stability assessment purpose.  The mine authority has identified three critical 

sections for pit slopes, A-A`, C-C`, D-D`.  Again each of A-A` and  C-C` 

sections contain two slopes right and left.  Hence, total five sections of pit slopes 

are analyzed.  These sections are marked in the mine working plan as presented 

in Figure 3.   

’,    
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Figure 3: Working plan of Mohan OCP, where different slope sections are marked 

 

Along with these five pit slope sections, three internal dump sections are analyzed. 

These are also marked in Figure 3 (B-B’, C-C’ two sections). Table 4 provides the 

information about the different structures studied in this investigation. Due to non-

availability of detailed geotechnical parameters these are assumed in the study. 

Different material properties of concern are primarily the properties that 

characterize the shear strength and the density (unit weight) of the different 

formations that make up the combined slope structures and the intervening 

ground. 

Table 4Details of mining structures analysed 

Sl No Number of sections analysed 

 Pit slope Five 

OB Dump Two 

 

The sections are analyzed using numerical modeling using Morgenstern-Price 

Method. This LEM based technique is used in each of the slopes for predicting 

Factor of Safety of the slopes for different geotechnical conditions. Geotechnical 

properties of the material present on different structures have been assumed based 

on literature review. The different loading conditions studied in this slope stability 
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assessment are described below. Each of the loading conditions are further subject 

to wind load as described below. 

a) Static (dry) condition: In completely dry conditions, the slopes are assumed 

to be in completely dry conditions. The materials of the slope are assumed to 

be fully dry. In these conditions, the pore water pressure present in the slope is 

zero. 

b) Static (dry) condition with seismic loading: Here, the dry slope is subject to 

seismic loading. Here, seismic loading coefficient is considered to be 0.1g for 

the horizontal stress loading, and the vertical loading is considered to be zero.  

c) Saturated condition: Here, the slopes are subject to fully saturated conditions 

where water table is assumed to be up to the height of the slope. No drainage 

system is considered and the materials of the slope are considered to be 

undrained. 

d) Rain and wind loading: In this analysis, the slope is subjected to loading due 

to rainfall and wind. This is one of the possible worst case scenarios in 

assessment of slope stability, where the slope is loaded with heavy rainfall and 

is also subject to wind loading. 

e) Cloud burst condition: In this analysis, the slope is subjected to loading due 

to extremely heavy and sudden rainfall for a relatively short period of time.  

 

9.1  Assumptions for Morgenstern–Price method of slope stability 

assessment 
 

The following assumptions are introduced in the Morgenstern-Price method to 

calculate the limit equilibrium of forces and moment on individual blocks: 

 Dividing planes between blocks are always vertical. 

 The line of action of weight of block Wi passes through the center of the ith 

segment of slip surface represented by point M. 

 The normal force Ni is acting in the center of the ith segment of slip surface, 

at point M. 

 Inclination of forces Ei acting between blocks is different on each block (δi) 

at slip surface end points is δ = 0. 

 

9.2 Analysis of Pit slopes 

 

In this section, the outputs of numerical analysis of the identified pit slope sections  

of the open pit mine are presented.  The numerical models for all these profiles / 

sections have been analysed under five different conditions as mentioned here. At 
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first the model is analysed under static loading (only dry static loading condition). 

This has been followed by running the model under fully saturated (wet) 

condition. Following which, the model has been run on additional loading due to 

wind and rainfall conditions along with static loading. The average wind speed 

values are taken in the range of 10-15 m/s and that of average rainfall values in 

the range of 5-12 mm/h for 24 hours. Additionally, the model is run to examine 

stability under loading due to cloud burst scenarios. Here, to simulate the cloud 

burst condition, the rainfall value is taken as 100 mm/h for a period of 30 minutes. 

Finally, the model has been run under seismic loading due to blasting where the 

maximum Peak Particle Velocity (PPV) is taken as 80 mm/sec. The conventional 

LEM based Morgenstern-Price method has been used to determine FOS of the 

slopes to obtain different critical slip surfaces. 

 

9.2.1 Analysis of pit slope profile  

 

There are five critical sections identified by the mine authority. These five sections 

are A-A` (left and right slopes), C-C’ (left and right slopes) and D-D`. Two 

profiles for each of A-A’ and C-C’ are analyzed as mentioned as left and right 
because of varying profiles on left and right side of the section. These profiles are 

analyzed using the numerical modeling approach for the factor of safety (FOS) 

values.  Figures 4 and 5 present the derived section on A-A` for left slope of the 

pit and the corresponding model geometry for numerical analysis using Geo 

Studio software tool, respectively.  Table 5 presents the material properties of 

different strata. 

 

                                Table 5  Material properties for A-A` 

Material Unit weight (kN/m3) Cohesion (kPa) Φ(degrees) 
Sandstone 26 200 35 

Coal 14 80 24 

 

The resulting failure surface and the corresponding FOS value for each of the 

above conditions are summarized in Figures 6(a) to 6(e) and in Table 6, 

respectively.  
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Analyses of section A-A’ (Left) 

 

 

 

Figure 4: Cross-section of A-A` 

 

Figure 5: Model geometry of A-A' 

 

Figure 6(a): Critical slip surface A-A' (left 

slope side) 

(Dry condition) 

 

 
Figure 6:(b): Critical slip surface A-A’(Left 

Slope Side) (Saturated condition) 
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Figure 6 (c): Critical slip surface A-A’(Left Slope 

Side) 
(Wind and Rain condition) 

 
Figure 6 (d): Critical slip surface A-A’(Left 

Slope Side) 
(Blasting condition) 

 
Figure 6:(e): Critical slip surface A-A’(Left Slope Side) 

(Cloud Burst condition) 

Figure 6 Displaying the most critical slip surfaces for the section, for dry condition, saturated 

condition, rain and wind condition, blasting condition and cloud burst condition respectively. 

The FOS values obtained from the numerical modeling runs are provided in Table 6 

Table 6 Critical FOS values for A-A’(Left) 

Dry condition 1.248 

Saturated condition 1.190 

Rain and wind condition 1.171 

Blasting condition 1.125 

Cloud Burst condition 1.078 

  

Analyses of section A-A’ (Right) 

 

Figures 7 and 8 present the derived section of right pit slopes on A-A` and the 

corresponding model geometry for numerical analysis using Geo Studio software 

tool, respectively. The resulting failure surface and the corresponding FOS value 

for each of the above conditions are summarized in Figures 9(a) to 9(e) and Table 

7, respectively.  
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Figure 7Pit cross-section of A-A’ right slope 

  

 

 

 

 
Figure 9:(a): Critical slip surface, A-

A’(Right slope side) 

(Dry condition) 

 

 
Figure 9:(b): Critical slip surface, A-

A’(Right slope side) (Saturated condition) 

 

 
Figure 9:(c): Critical slip surface, A-

A’(Right slope side) (Wind and Rain 

condition) 

 

 

                                              
Figure 10:(d): Critical slip surface, A-

A’(Right slope side) 

(Blasting condition) 

 

Figure 8: Model Geometry of A-A’ right slope 
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Figure 9:(e): Critical slip surface, A-A’(Right slope side) 

(Cloud burst condition) 

Figure 9 presents the most critical slip surfaces for the section, for dry condition, saturated 

condition, rain and wind condition, blasting condition and cloud burst condition respectively. 

The FOS values obtained are presented in Table 7 

 

Table 7Critical FOS values for A-A’(Right) 

Dry condition 2.115 

Saturated condition 2.015 

Rain and wind condition 1.986 

Blasting condition 1.873 

Cloud burst condition 1.788 

 

 

Analyses of section C-C’ (Left) 

 

Figures 10 and11 respectively present the derived section on C-C’ and the 

corresponding model geometry for numerical analysis using Geo Studio software 

tool. The resulting failure surface and the corresponding FOS value for each of 

the above conditions are summarized in Figures 12(a) to 12(e) and Table 8, 

respectively.  

 

 

Figure 10:  Cross-section of C-C’ 
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Figure 11:  Model Geometry of C-C’ 

Figure 12:(a): Critical slip surface, C-C’(Left 

slope side) 

(Dry condition) 

 

 
Figure 12:(b): Critical slip surface, C-

C’(Left slope side) (Saturated condition) 

 

 
Figure 12:(c): Critical slip surface, C-C’(Left 

slope side) 

(Wind and Rain condition) 

 

 

 
Figure 12:(d): Critical slip surface, C-

C’(Left slope side) 

(Blasting condition) 

 
Figure 12:(e): Critical slip surface, C-C’(Left slope side) (Cloud burst condition) 

Figure 12: present the most critical slip surfaces for the section, for dry condition, saturated 

condition, rain and wind condition, blasting condition and cloud burst condition respectively. 

The FOS values obtained are presented in Table 8 
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 Table 8: Critical FOS values for C-C’(Left)  

Dry condition 1.292 

Saturated condition 1.222 

Rain and wind condition 1.198 

Blasting condition 1.170 

Cloud burst condition 1.139 

 

 

 

Analyses of section C-C’ (Right)  

Figures13 and14 respectively present the derived section on C-C` and the 

corresponding model geometry for numerical analysis using Geo Studio software 

tool. The resulting failure surface and the corresponding FOS value for each of 

the above conditions are summarized in Figures 15(a) to 15(e) and Table 9, 

respectively.  

 

Figure 13: Cross-section of C-C’ 

 

 

 

 

 

Figure 14:Model Geometry of C-C’ 
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Figure  15:(a): Critical slip surface, C-C’(Right 

Slope Side) 

(Dry condition) 

 

 
Figure15:(b): Critical slip surface, C-

C’(Right Slope Side) (Saturated condition) 

 

 
Figure 15:(c): Critical slip surface, C-C’(Right 

Slope Side) (Wind and Rain condition) 

 

 

 
Figure 15:(d): Critical slip surface, C-

C’(Right Slope Side) (Blasting condition) 

 
Figure 15:(e): Critical slip surface, C-C’(Right Slope Side) 

(Cloud burst condition) 

Figure 15: present the most critical slip surfaces for the section, for dry condition, saturated 

condition, rain and wind condition, blasting condition and cloud burst condition respectively. 

The FOS values are provided in Table 9 

Table 9 Critical FOS values for C-C’(Right) 

Dry condition 1.703 

Saturated condition 1.683 

Rain and wind condition 1.628 

Blasting condition 1.595 

Cloud burst condition 1.540 

 

 

 

89 



 

Analyses of section D-D’ 

 

Figures16 and 17 respectively present the derived section on D-D` and the 

corresponding model geometry for numerical analysis using Geo Studio software 

tool. The resulting failure surface and the corresponding FOS value for each of 

the above conditions are summarized in Figures 18(a) to 18(e) and Table 10, 

respectively.  

 

 

Figure 16: Cross-section of D-D’

 

Figure 17: Model Geometry of D-D’ 

 

Figure 18:(a): Critical slip surface, D-D’ 
(Dry condition) 

 

Figure 18:(b): Critical slip surface, D-D’ 
(Saturated condition) 
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Figure 18:(c): Critical slip surface, D-D’  
(Wind and Rain condition) 

Figure 18:(d): Critical slip surface, D-D’ 
(Blasting condition) 

 
Figure 18:(d): Critical slip surface, D-D’ 

(Cloud burst condition) 

 

Figure 18:present the most critical slip surfaces for the section, for dry condition, saturated 

condition, rain and wind condition, blasting condition and cloud burst condition respectively. 

The FOS values  are provided in Table 10 

Table 10 Critical FOS values for D-D’ 

Dry condition 1.225 

Saturated condition 1.175 

Rain and wind condition 1.104 

Blasting condition 1.076 

Cloud burst condition 1.001 

 

 

9.3 Analysis of OB / Waste Dump Slopes 

 

The excavated waste material will be deposited in the dump. A designated location 

is identified by the mine authority for this purpose. The dumping has been done 

concurrently with pit extraction. The dump slope profile (provided by the 

authority) is analyzed. There are two dump profiles namely B-B’ and C-C’ 
analyzed under this section and also the profile C-C’ has been analyzed for left 
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and right side separately due to varying profiles on both sides. The details are 

provided below.  

 

9.3.1 Analysis of Dump Slope Section B-B’ 
 

The configuration and the geometric model of dump are shown in Figures 19 

and 20 respectively. The material properties for analysis of the section are 

presented in Table 11.  

Material property: This dump is made of Shale and Sandstone overburden. The 

following material properties connected to geo-technical analysis have been used, 

as can be seen in Table 11. 

 

Table 11Material properties of internal Dump 

Material Unit weight 

(kN/m3) 

Cohesion (kPa) Φ(degrees) 

OB 28 200 31 

 

 

 

 

Figure 19: Cross-section of Overburden Dump B-B’ 

 

Figure 20:Model Geometry of Overburden Dump B-B’ 
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The associated critical failure surface and the corresponding FOS values for 

different loading conditions are presented in Figures 21(a) to 21(e) and Table 12 

below. 

Figure 21:(a): Critical slip surface, Overburden 

Dump(Dry condition) 

 

 
Figure 21:(b): Critical slip surface, 

Overburden Dump (Saturated condition) 

 
Figure 21:(c): Critical slip surface, Overburden 

Dump (Rain and Wind condition) 

 
Figure 21:(d): Critical slip surface, 

Overburden Dump (blasting condition) 

 
Figure 21:(e): Critical slip surface, Overburden Dump 

(Cloud burst condition) 

Figure 21: present the most critical slip surfaces for the External Dump, for dry condition, 

saturated condition, rain and wind condition and cloud burst condition. The FOS values are 

provided in Table 12. 

Table 12 Critical FOS values for internal Dump 

Dry condition 1.528 

Saturated condition 1.489 

Rain and wind condition 1.411 

Blasting condition 1.390 

Cloud burst condition 1.357 
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From Table 12, it can be seen that the structure is found to be stable for all the 

loading conditions studied, as FOS values are above the reference value of 1.5 for 

long term stability.  

 

Analyses of section C-C’ Dump Side Slope (Left) 

 

 

Figure 22:Cross-section of Overburden Dump C-C’ 

 

Figure 23:Model Geometry of Overburden Dump C-C’ 

 

The associated critical failure surface and the corresponding FOS values for 

different loading conditions are presented in Figures 24(a) to 24(e) and Table 13 

below. 

Figure 24:(a): Critical slip surface, Overburden 

Dump(Dry condition) 

 

Figure 24:(b): Critical slip surface, 

Overburden Dump (Saturated condition) 
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Figure 24:(c): Critical slip surface, Overburden 

Dump (Rain and Wind condition) 
Figure 24:(d): Critical slip surface, 

Overburden Dump (blasting condition) 

 
Figure 24:(e): Critical slip surface, Overburden Dump 

(Cloud burst condition) 

Figure 24: present the most critical slip surfaces for the External Dump, for dry condition, 

saturated condition, rain and wind condition and cloud burst condition. The FOS values are 

provided in Table 13. 

Table 13 Critical FOS values for internal Dump 

Dry condition 2.517 

Saturated condition 2.410 

Rain and wind condition 2.331 

Blasting condition 2.289 

Cloud burst condition 2.257 

 

From Table 13, it can be seen that the structure is found to be stable for all the 

loading conditions studied, as FOS values are above the reference value of 1.5 for 

long term stability.  
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Analyses of section C-C’ Dump Side Slope (Right) 

 

 

 

Figure 25: Cross-section of Overburden Dump C-C’ 

 

Figure 26: Model Geometry of Overburden Dump C-C’ 

 

The associated critical failure surface and the corresponding FOS values for 

different loading conditions are presented in Figures 27(a) to 27(e) and Table 14 

below. 

Figure 27:(a): Critical slip surface, Overburden 

Dump(Dry condition) 

 

Figure 27:(b): Critical slip surface, 

Overburden Dump (Saturated condition) 

 
Figure 27:(c): Critical slip surface, Overburden 

Dump (Rain and Wind condition) 

Figure 27:(d): Critical slip surface, 

Overburden Dump (blasting condition) 
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Figure 27:(e): Critical slip surface, Overburden Dump 

(Cloud burst condition) 

Figure 27: present the most critical slip surfaces for the External Dump, for dry condition, 

saturated condition, rain and wind condition and cloud burst condition. The FOS values are 

provided in Table 14. 

Table 14 Critical FOS values for internal Dump 

Dry condition 2.537 

Saturated condition 2.450 

Rain and wind condition 2.370 

Blasting condition 2.301 

Cloud burst condition 2.291 

 

From Table 14, it can be seen that the structure is found to be stable for all the 

loading conditions studied, as FOS values are above the reference value of 1.5 for 

long term stability.  

9.3.4 Suggested Method of mining and dumping practices 

 

Since the pit slope analysis on the selected slopes indicates that some of pit slopes 

are unstable, proper slope angle should be maintained to make the working 

practices safe. As per the specification of equipment fleet to be used by the mine 

management, the bench height should be 6 m.  It is believed that the shovel boom 

can reach up to this height. The bench width would be 6m (safety or catch bench, 

not the working bench) for both safety and economic reason at the ultimate pit 

limit. However, working slope during mining operation might be little bit flatter 

than the final pit slope. The bench slope angle should be 70o, which is roughly 

equivalent to angle of repose of broken material. A 20 m ramp with gradient of 1 

in 12 is proposed to be used. It is hoped that the kind of dumper that is proposed 

to be used in mine, can be conveniently used to transport the material through this 

ramp.   

 Since the internal and external slope dump slopes are found to be safe.  The 

current practices of dumping should be maintained. 
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10.0 Conclusion 

The slope stability analysis of the pit slopes and dump slopes in mines are done 

using Morgenstern-Price method. The FOS values of the studied structures were 

estimated in different conditions, as mentioned earlier. The FOS values for the 

all the sections analyzed have shown mixed effect.  Some of the pit slopes such 

as A-A` and C-C (right) are found to be safe as the values are above the reference 

value of 1.5 for long-term stability.  However, the slope sections like D-D`, A-A` 

and C-C` left are unstable from both short-term and long-term stability point of 

view as FOS values go below the reference value of 1.25 for short-term stability.  

Therefore, proper slope angle should be maintained to make the working 

practices safe. The bench height and bench width should be maintained as 6 m. 

each at final pit limit.   However, working slope during mining operation might 

be little bit flatter than the final pit slope. The bench slope angle should be 70o, 

which is roughly equivalent to angle of repose of broken material. 

On the other hand, the dump slopes are found to be safe.  Therefore, the 

management should take proper precautionary measure to make the pit slopes 

stable.   
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ufa, 

aref ftrgH ffHS/ Western Coalfields Limited 
ytt (A Miniratna Company) fefa 

a fRT ffAE ft f F4ft(A Subsidiary of Coal India Limited) 
CIN-U10100MH1975GO1018626 

YT: 1f, hrg a, Ye: gftr, f. f�calsT, .fM: 480553 
Email:subareamanagerdn @gmail.com 

Ref. No. 01:Online Application No. FP/MP/MIN/26356/2017 

Under jurisdiction of Nagpur Court Only 

letter No.8-112/2006-FCVol-V103203/2025 Dated 24.03.2025 

A|d| 3111ST yIA #o FP/MP/MIN/26356/2017 ( Submission of Scheme of Soil Conservation 
Measures) 

Office of the Sub Area Manager, Ghorawari Tandsi Sub Area 
Address: WCL,Kanhan Area, PO: Dungaria, Dist:Chhindwara, MP, PIN:480553 

Phone:07160-23 1064 

24)12/2o2S 

02. in-principle' approval under Section 2 (1) (i) of the Van (Sanrakshan Evam Samvardhan) Adhiniyam, 1980 vide 

03. Demand Note of DFO S.No./Takniki/2025/2047 Chhindwara Dtd 13/10/2025 

REdEIVED 

462016 

IÍ4/Regional Office 

6 DECADES OF UNEARTHING ENERCY 

Ministry 
of 

Environment 
Forest 

& 

imate 

Change 

aJyt fa qafgru ya 4alis HRT HrOR ya i 8-112/2006-FCVol- V103203/2025 Dated 

fai6: 23-12-2025 
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