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KEDLA OPENCAST PROJECT (1.35 MTPA PEAK) OF M/S CENTRAL 
COALFIELDS LIMITED LOCATED AT WEST BOKARO COALFIELD IN MANDU 
DEVELOPMENT BLOCK OF RAMGARH DISTRICT, JHARKHAND - TERMS OF 
REFERENCE 
 
REF: 1. [IA/JH/CMIN/74115/2018 DATED 11.04.2018] [F. NO. 23-244/2018-IA.III (V) ] 

2. MINUTES OF 13TH MEETING OF EAC (VIOLATION), 18TH SEPTEMBER 
2018 

 
 
RECOMMENDATIONS OF EAC AND REPLY TO ITS OBSERVATIONS: 
 

S. No. Observations and 
Recommendations of committee 

Compliance/Action Taken 

I.  Submission of revised pre-feasibility 
report. 

Enclosed as Annexure-I 

II.  Surface drainage plan within 2km, 
5km and 10km is to be submitted 

Enclosed as Annexure-II 

III.  Submission of Dump management 
plan. 

Enclosed as Annexure-III 

IV.  Forest clearance status. Type of forest land & status of diversion Land in ha. 

Notified Forest land Stage-I diverted 168.50 

Forest land released before 1980 69.57 

Area of  notified forest land for which NPV 

is  paid 

139.00 

Area of  GMJJ land for which NPV is paid 135.38 

Total Forest Land 512.45 

Total Non Forest Land 572.04 

Total Project Area 1084.49 

 
Stage- I Forest Clearance for 168.50ha. is accorded  vide letter 
no. FC NO. 8-55/2003 FC dated 23rd August, 2004 (Enclosed 
as Annexure-IV). 

V.  DGMS permission for blasting at 
project site is to be submitted. 

Enclosed as Annexure-V 

VI.  Mine water drainage plan along with 
protection measures for nearby water 

Enclosed as Annexure-VI 

VII.  Submission of detail plan for rain 
harvesting water. 

Proposal has been initiated for the rain water harvesting cum 
ground water recharge. Design and Proposal Enclosed as 



Annexure-VII 
VIII.  Mining lease document is to be 

submitted. 
Enclosed as Annexure-VIII 

IX.  Past production details since 
inception of mine. 

Enclosed as Annexure-IX 

X.  Detailed hydrological study to be 
carried out as per the GEC-2015 
guidelines 

i. The hydrogeological assessment of Kedla OCP has 
been done using GEC-1997 (enclosed as Annexure-X).  

ii. New methodology is under adaptation and the report 
shall be submitted with final EMP.  

iii. To adopt the GEC-2015 norms specially in coal mining 
areas a training was taken at CGWB, Raipur 
(RGNGWTRI, CGWB training institute). 
 

 
XI.  Submission of details of Coal 

washeries with EC status and details 
of coal transport plan. 

There is no Coal Washery in the project boundary of Kedla 
OCP. However coal is linked to nearby Kedla Washery by 
road transport. 
Coal Transport plan is enclosed as annexure-XI 

XII.  Details of R&R plan. Given in Prefeasibility report enclosed as Annexure-I 
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Chapter 1   

Executive Summary 

1.1 Summary 

1 KedlaColliery is an operating project under Hazaribagh Area of Central 
Coalfields Limited, Jharkhand. The existing Kedla Opencast mine was earlier 
producing coal @ about 0.30 million tonnes of medium coking coal/year. The 
mine achieved maximum production of 0.79 MT in 1989-90 & 0.373 MT in 
1993-94. 

2 Kedla Geological Block lies in the eastern part of West Bokaro Coalfield in 
Mandu Development Block of Ramgarh District of Jharkhand. Kedla Block lies 
between the Hazaribagh Plateau and Damodar Valley.  The block is bounded 
by latitude 23045’25" &23050’35” longitude 85034’20” & 85037’50”.The block is 
covered in Survey of India toposheet no. 73E/9(RF: 25000). 

3 Kedla Block lies between the Hazaribagh Plateau and Damodar Valley. The 
Central portion of Kedla Block is gently undulating with depressions and 
occasional sandstone ridges and rounds. The general elevation is 340 m 
above MSL. The Bokaro River forms the southern boundary and ChutuaNullah 
flows in the northern half of the block. 

4 The area is approachable through 20 km long Ghatotand Charhi road 
branching from NH-33 at Charhi. NH-33 connects Ranchi and Hazaribagh. 
Hazaribagh is about 35 Km away and Ranchi is about 90 Km away by road. 
Another approach is through a 12 km all weather road connecting Gidi 
Washery and crossing the National Highway No. 33 at Kuju. Nearest Railway 
Station is Dania at about 8.0 Km on Gomoh-Barkakana Loop-line of EC. 
Railway. Nearest Airport is Ranchi at a distance of 90 Km.  

5 Pre-feasibility report of Kedla OCP is being prepared for the rated capacity of 
1 MTPA within the project area of 1084.49 Ha. for making an application in 
Form I for EC  as per MoEFCC notification no: SO 804 (E) Dt.14.03.2017 and 
subsequent notifications 1030 (E) Dt 08.03.2018 & OM No Z-11013/22/2017-
IA-II (M) Dt 15/16.03.2018. 

6 The project area of present proposal is 1084.49 Ha. This project is proposed 
to produce 1.0 MTPA of R.O.M coal. The balance reserves for Kedla OCP as 
on April’2017 is 22.51million tonnes and OB is 84.27 Mcum with balance life 
of 27 years. 

7 

 

 

OB is 84.27 Mcum which is proposed to be dumped internally.O.B. will be 
removed by Electric Shovel of 4.6 cu.m capacity in conjunction with 35 Te 
rear Dumpers. Coal will be won by Hydraulic (Electric) Shovel of 3.2 cu.m. 
capacity in conjunction with Bottom Dump Coal Haulers of 29 tonnes capacity. 

8 Removal of O.B. as well as winning of coal will be done by mechanization. It 
has been proposed to work Seams IV to VII in Sectors D, C & B upto the cut-
off ratio line of 1:4 in the Central Part of the Kedla Block. 
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9 The project will receive power at 33 KV from the Central 33KV receiving sub-
station of CCL for Kedla Group of mines. This sub-station will receive power 
from DVC/JSEB. The mine sub-station will have an installed transformer 
capacity of 2x3 MVA, 33/7.0-3.5 KV.The power, distribution to the mine is 
ultimately anticipated at 6.6 KV, the double ratio transformer secondary 
voltage has been provided. 

10 The industrial and domestic water demand is 1102 and 770 m3/day, 
respectively. Adequate provisions have been made for pumping and drainage 
to cater the needs of various stages of mine including the monsoons. A sump 
of about 75x103cu.m has been planned. Water from various benches will be 
drained to the Central pumping Station from where it will be pumped out to 
the nearest surface drain. After domestic and industrial uses, excess mine 
water discharge will be supplied to peripheral villages. 

11 The existing manpower for Kedla OCP for a rated capacity of 1 MTY of coal 
has been estimated as 1026. The broad break-up is given below: 
 

Category Number 
Officers  37 
Monthly  paid  257 
Daily rated  732 
Total   1026 

12 The Buffer zone consists of 62 villages in Ramgarh district surrounding the 
area at 10 Km radius from the Core Zone.  
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Chapter 2 

Project Background 

2.1 Introduction 
To meet the increased demand of coking coal in the fifth and subsequent plan periods, a 
number of new/ expansion coking coal projects were proposed to be taken up in CCL. Kedla 
opencast project was opened in West Bokaro Coalfield for a target output of 1.0 million 
tonnes of R.O.M coal per annum at an average stripping ratioof 2.59 of over-burden per 
tonne of coal.  
Existing Kedla Opencast mine was earlier producing coal @ about 0.30 million tonnes of 
medium coking coal/year. The mine achieved maximum production of 0.79 MT in 1989-90. 
The O.B. removal was partly mechanized whereas coal was won manually.  
The Feasibility Report for Kedla Opencast (Reorganisation) Project (1.0 MTPA) was prepared 
in July, 1978 and sanctioned in September, 1979. It is now envisaged as per this report that 
removal of O.B. as well as winning of coal will done by mechanization. It has been proposed 
to work Seams IV to VII in Sectors D, C & B upto the cut-off ration line of 1:4 in the Central 
Part of the Kedla Block. Kedla, Jharkhand and Rautacoal mines are the taken over mines 
from Raja of Ramgarh. These mines were included in the Schedules to Coal Mines (taking 
over Management) Ordinance, 1973 and Coal mines (Nationalisation) Act, 1973. 
Subsequently, these mines were handed over to CIL (erstwhile CMAL) on 20-09-1973. 

2.2 Purpose of the report 
KedlaColliery is an operating project under Hazaribagh Area of Central Coalfields Limited, 
Jharkhand. The existing Kedla Opencast mine was earlier producing coal @ about 0.30 
million tonnes of medium coking coal/year. The mine achieved maximum production of 0.79 
MT in 1989-90 and 0.373 MT in 1993-94. The O.B. removal was partly mechanized whereas 
coal was won manually.  

Pre-feasibility report of Kedla OCP is prepared for the rated capacity of 1 MTPA within the 
project area of 1084.49 Ha. for making an application in Form I for EC  as per MoEFCC 
notification no: SO 804 (E) Dt.14.03.2017 and subsequent notifications 1030 (E) Dt 
08.03.2018 & OM No Z-11013/22/2017-IA-II (M) Dt 15/16.03.2018. 

2.3 Identification of project & project proponent 
The project under consideration, i.e. Kedla OCPis administratively under Hazaribagh Area of 
CCL headed by General Manager, Hazaribagh Area. Geologically, it falls in West Bokaro 
Coalfield in Ramgarh District of Jharkhand. 

      The mailing address of the Project Officer is given below: 

R. B. Prajapati,  

KedlaOCP,  

Hazaribagh Area, Central Coalfields Limited 

PO-Kedla, Dist- Ramgarh, Pin –825325 

Phone – 8987784319 
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2.4 Location & Communication 
Kedla Geological Block lies in the eastern part of West Bokaro Coalfield in Mandu 
Development Block of Ramgarh District of Jharkhand. Kedla Block lies between the 
Hazaribagh Plateau and Damodar Valley.  
The area is approachable through 20 km long Ghatotand Charhi road branching from NH-33 
at Charhi. NH-33 connects Ranchi and Hazaribagh. Hazaribagh is about 35 Km away and 
Ranchi is about 90 Km away by road. Another approach is through a 12 km all weather road 
connecting Gidi Washery and crossing the National Highway No. 33 at Kuju. Nearest Railway 
Station is Dania at about 8.0 Km on Gomoh-Barkakana Loop-line of EC. Railway. Nearest 
Airport is Ranchi at a distance of 90 Km.  

2.5 Description of importance to the country and region 
Benefits at national level- 

Central Coalfields Limited is facing increasing demand of coal because of increased demand 
from industry and steel sector. Continuing of coal production from the mines of CCL will help 
to bridge the gap of demand and supply of coal in India. To meet the growing demand of 
coal, especially in power and steel sectors, CCL has planned to increase its production 
capacity from the present production level of 63.405 Mt. of coal during 2017-18 to 88.0 
MTPA by 2020-21.  

Continuation of coal production from KedlaOCP will help to a certain degree to meet the 
growing demand of coking coal in the country. 

 
Benefits at regional level- 
 
The project has created employment opportunities both for skilled and semi- skilled persons 
in the area. Power network has been extended to the project site for the construction & 
operation of the plant. This network is facilitating distribution of power in the neighbouring 
area. The project has brought about enhanced socio-economic benefits to local population 
due to expenditure on CSR activities 

 

2.6 Employment Generation: 
Kedla OCPis an existing project which has been a major source of direct and indirect 
employment for nearby villagers in buffer zone.  

Under R&R of Project affected people, around 180 PAPs have already been provided with 
direct employment against tenancy land falling and 4 PAPs are proposed to be provided with 
employment. 
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Chapter 3 

Project Description 

3.1 Mining Method 
Considering the geo-mining characteristics of the mining block,it is proposed to produce coal 
and remove O.B by Shovel Dumper combination. O.B. will be removed by Electric Shovel of 
4.6 cu.m capacity in conjunction with 35 Te rear Dumpers. Coal will be won by Hydraulic 
(Electric) Shovel of 3.2 cu.m capacity in conjunction with Bottom Dump Coal Haulers of 29 
tonnes capacity. 

 
Some major system parameters are given below: 
 

SN Particulars Kedla OCP 
1 Area (Ha) 1084.49 
2 Method of mining Opencast-Shovel Dumper 
3 Mineable Reserve (MT)  22.51 
4 Balance OB (Mm3) 84.27 
5 Stripping ratio (m3/T) 3.77 
6 Nominal Capacity 1.00 
7 Peak Capacity 1.35 
8 Seams to be mined VI/VII, V & IV 
9 Average gradient of seam 1 in 10 
10 Seam thickness 3-14 
11 Grade of Coal W-III to W-IV  
12 Nominal Capacity 1.00 
13 Life of mine 27 
14 Maximum depth of working 111 
15 Manpower 1026 

 

3.2 Drilling and Blasting 
Overburden rocks consist of medium grained sandstone to coarse-grained sandstone. 
Assumed category of rock is 50% of CAT-III + 50% of CAT-IV. 

 
Type & capacity of drills: 

 

OB Coal 

250mm/ 160mm dia drill 160mm drill 

 

Elements of Drilling and Blasting: 

The elements of drilling and blasting are decided during actual operation after trial blasting 
in the field. Controlled blasting is being practiced near project boundary. However, drilling of 
coal & OB benches is recommended to be done vertically at 900. It is suggested to use slurry 
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explosive in cartridge / site mixed slurry for better result and enhance safety with proper 
stemming material. Secondary blasting is not suggested in any circumstances. 

3.3 Geological and Mining Characteristics 
Removal of O.B. as well as winning of coal will done by mechanization. It has been proposed 
to work Seams IV to VII in Sectors D, C & B upto the cut-off ratio line of 1:4 in the Central 
Part of the Kedla Block. 
 
1 Location of Kedla Block Latitude 23045’25" &23050’35” Longitude 

85034’20” & 85037’50” 

2 Area of  Kedla Block  

Area of quarriable patch 

28.12 sq.km 

3.5 sq.km 

3 Total number of boreholes Drilled in 

quarriable patch  

NCWBK-11 GMK-41 Total-52   

4 Density of boreholes 15 boreholes per sq.km 

5 Meterage drilled NCWBK boreholes - 2408.35 m.  

CMK boreholes - 4004.52 m.  

Total - 6412.87 m. 

6 Geological setting Lower Gondwana - Barakar Formation. 

7 Strike E – W with broad swings. 

8 Dip     6 to 100 towards north 

9 Faults  There are four N – S trending faults which 

trending falults which demaracate the 

quarriable patch in three sectors viz. B, C and 

D from East to West.  

 

The fault (F) in the extreme West has a large 

throw to the West and the fault (F) in the 

extreme East has a 45 m. throw to the East. 

The other two faults within the quarriable 

sector have minor throws.  

Coal Seams 

Seam/Parting Seam thickness 

(m) 

Parting (m) Remarks 
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Strata upto 1:4 coal to OB ratio 

line. 

 43.72 Seams VI Bottom 

to VII Top have 

been taken as a 

combined seam 

(VI/VII) for the 

opencast mining, 

in view of thin 

partings in 

between the 

seams. 

VII Top 0.16 to 1.60   

Carb shale  0.26 to 1.35  

VII Bottom 0.50 to 2.36   

Sandstone,sandyshale,intercalated 

sandstone and shale,carb shale 

 0.25 to 4.09  

VI Top 0.28 to 2.24   

Carb shale  1.14 to 2.94  

VI Bottom 3.57 to 5.55   

Mainly sandstones  18.89 to 47.04  

V 5.60 to 9.87    

Mainly sandstone  3.25 to 15.94  

VI 2.54 to 5.51   

Sandstone/shale  17.03 to 20.83  

III Top 3.09 to 4.33   

 

3.4 Mining reserves – volume of OB-life of mine 
 

This project is proposed to produce 1.0 MTPA of R.O.M coal. The balance reserves for Kedla 

OCP as on April’2017 is 22.51million tonnes and OB is 84.27 Mcum with balance life of 27 

years.



 

 

3.5 Size or Magnitude of Operation  
The mining schedule has been formulated based upon the adopted sequence of mine 

development. For making the section wise calendar programme of excavation; the reserves 

of coal and volume of OB have been calculated and depicted as follows: 

Years  Coal(MTY) OB(Mcum) 
1 0.30 1.12 
2 0.50 1.87 
3 0.80 2.99 
4 1.00 3.80 
5 1.00 3.80 
6 1.00 3.80 
7 1.00 3.80 
8 1.00 3.80 
9 1.00 3.80 
10 1.00 3.80 
11 1.00 3.80 
12 1.00 3.80 
13 1.00 3.80 
14 1.00 3.80 
15 1.00 3.80 
16 1.00 3.64 
17 1.00 3.64 
18 1.00 3.64 
19 1.00 3.64 
20 1.00 3.64 
21 0.60 2.14 
22 0.60 2.24 
23 0.60 2.24 
24 0.60 2.24 
25 0.60 2.24 
26 0.60 2.24 
27 0.31 1.16 

Total 22.51 84.27 
SR 3.74 

 

3.6 Coal Handling & Dispatch System 
The coal from this project is being sent to Kedla Washery by tipping truck. For its targeted 
production of 1 MTPA of coal, a coal handling arrangement has also been envisaged. 
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3.7 Power Requirement 
The project will receive power at 33 KV from the Central 33KV receiving sub-station of CCL 

for Kedla Group of mines. This sub-station will receive power from DVC/JSEB. The mine sub-

station will have an installed transformer capacity of 2x3 MVA, 33/7.0-3.5 KV. 

The power, distribution to the mine is ultimately anticipated at 6.6 KV, the double ratio 

transformer secondary voltage has been provided.` 

Estimated maximum demand of the project is expected to reach 3.6 MVA in the 9th year after 

deploying capacitor bank of 1650KVAR. The specific energy conservation and maximum 

demand is estimated at 6.78 KWH per tonne of coal and 2.86 MVA respectively to achieve 

targeted production of 1 million tonne per year. However, the maximum demand is 

anticipated to rise to 3.93 MVA from 22nd year & onwards. 

3.8 Water Requirement 
Adequate provisions have been made for pumping and drainage to cater the needs of 

various stages of mine including the monsoons. A sump of about 75x103cu.m has been 

planned. Water from various benches will be drained to the Central pumping Station from 

where it will be pumped out to the nearest surface drain. 

3.9 Land Requirement 
The land-use is given below 

Type of land Area of land (Ha) 

Forest land 512.45 

Government land  370.46 

Tenancy land 201.58 

Total 1084.49 

 

Type of forest land & status of diversion Area of land (Ha) 

Notified Forest land Stage-I diverted 168.50 

Forest land released before 1980 69.57 

NPV paid for notified forest land in 

project area 

139.00 

NPV paid for JJ in project area 135.38 
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Total 512.45 

 

Details of Acquisition under CB Act: 

1. S.O. no. 3687 Dt. 01.10.1983 

2. S.O. no: 1754 Dt. 15.5.1996 

3. S.O. no: 343 Dt. 05.02.2004 
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Chapter 4 

Site Description 

 

4.1 Identification of Project 
The project under consideration, i.e. Kedla OCPis administratively under Hazaribagh Area of 
CCL headed by General Manager, Hazaribagh Area. Geologically, it falls in West Bokaro 
Coalfield in Ramgarh District of Jharkhand. 

 

4.2 Topography& Drainage 
Kedla Block lies between the Hazaribagh Plateau and Damodar Valley. The Central portion of 

Kedla Block is gently undulating with depressions and occasional sandstone ridges and 

rounds. The general elevation is 340 m above MSL. The Bokaro River forms the southern 

boundary and ChutuaNullah flows in the northern half of the block.  

4.3 Land Use Pattern 
The land-use is given below. 

Type of land Area of land (Ha) 

Forest land 512.45 

Government land  370.46 

Tenancy land 201.58 

Total 1084.49 

 

4.4 Climate 

The climate is extreme. The summer, which is between April and June, is very hot. The 
maximum temperature reaches upto 460C during summer and the minimum temperature 
reaches 40C during winter months of December and January. The monsoon breaks in June 
and lasts till October.The average rainfall is about 1251.2 mm (reported by CGWB, Mid-
Eastern Region, Patna).  
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Chapter 5 

Project Planning 

5.1 Mine Planning 
Considering the geo-mining characteristics of the mining block, it is proposed to produce coal 
and remove O.B by Shovel Dumper combination. O.B. will be removed by Electric Shovel of 
4.6 cu.m capacity in conjunction with 35 Te rear Dumpers. Coal will be won by Hydraulic 
(Electric) Shovel of 3.2 cu.m. capacity in conjunction with Bottom Dump Coal Haulers of 29 
tonnes capacity. 

5.2 Life of Mine and Magnitude of Operation 
The approved project proposes to produce 1.0 MTPA of R.O.M coal. The balance reserves for 

Kedla OCP as on April’2017 is 22.51 million tonnes and OB is 84.27 Mcum with balance life of 

27 years. The calendar programme is given in Section 3.5, page no 

5.3 Coal linkage to Washery 
The coal from this project is being sent to Kedla Washery by tipping truck. For its targeted 
production of 1 MTPA of coal, a coal handling arrangement has also been envisaged. 

5.4 Land Use Planning 

5.4.1 Land Use Plan during Mining 

The land-use is given section 4.3 page no 

5.4.2 Post-Mining Land Use Plan 

5.4.2.1 Post Mining Reclamation Plan 
The proposed post mining land use plan is as given below. 

S 
No. 

Description Land-use (Ha) 
Plantation Water 

Body 
(Lagoon) 

Public/ 
CCL 
use 

Landscaped 
Quarry 
Batter 

Total 

1 External OB Dump 21.41 0.00 0.00 0.00 21.41 
2 Top soil dump 0.00 0.00 0.00 0.00 0.00 
3 Excavation/Backfilled 101.14 199.90 0.00 0.00 301.04 
4 Roads 0.00 0.00 0.00 0.00 0.00 
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5 Built-up area  0.00 0.00 4.60 0.00 4.60 
6 Green belt 0.00 0.00 0.00 0.00 0.00 
7 Undisturbed area 0.00 0.00 757.44 0.00 757.44 

Total 122.55 199.90 762.04 0.00 1084.49 

		

In the Post mining stage, it is proposed to reclaim 122.55 Ha of land with plantation. This 
includes plantation on existing external OB dump and quarry area, and safety zone/ vacant 
land in project area.  

 

5.5 Amenities/Facilities 
The total number of houses is 562 for 1026 employees of this project. Out of this, 318 

miner’s quarters and rest are of BPE’s specification. The overall housing satisfaction comes to 

about 55%. 
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Chapter 6 

Infrastructure 

6.1 Existing Infrastructure 
The total number of houses is 562 for 1026 employees of this project. Out of this, 318 
miner’s quarters and rest are of BPE’s specification. The overall housing satisfaction comes to 
about 55%.There is one existing workshop and one store. 

6.2 Proposed Infrastructure 
The existing infrastructure is sufficient. So, there is no proposed infrastructure. 

6.3 Drinking water Management 
SN Water Use Demand (m3/d) 
1 Industrial 1102 
2 Domestic 770 
 Total 1872 

 
Adequate provisions have been made for pumping and drainage to cater the needs of 
various stages of mine including the monsoons. A sump of about 75x103cu.m has been 
planned. Water from various benches will be drained to the Central pumping Station from 
where it will be pumped out to the nearest surface drain. 
After domestic and industrial uses, excess mine water discharge will be supplied to 
peripheral villages. At present mine water is being supplied to Project Area for their domestic 
purposes after filtration through filter plant situated in KedlaColliery area. Provision of roof-
top rain water harvesting has been envisaged for recharging the ground water or by 
collecting the water into the constructed/developed water bodies for use Mine Area. 

6.4 Sewerage System 
The existing sewerage system of Kedla OCP consists of soak pit and septic tank 

6.5 Industrial Waste water Management: 
a Daily average discharge (m3/day) from different sources 
i Mine water discharge during 

Lean  period 96 
Monsoon  period - 

ii Workshop (40% after losses) 44.4 
iii Domestic  0.0 
iv Beneficiation / Washeries 0.0 
v Coal Handling Plant 0.0 



  15 

vi Tailing pond 0.0 
vii Others (Fire service, dust 

suppression, green belt)                                
00 

Total 140.4 
 

 Quantity of water recycled / reused / to be recycled  
 

i Percentage 31.62% 
ii m3/day   44.4 out of 140.4 

 
Treatment Technology  

1. Mine water discharge → Sedimentation lagoon/sump → Discharge into local 
drainage/old quarry 

2. Mine water discharge → Filter Plant → Domestic supply to colony→soak pit 
3. Workshop discharge → O&G Trap →Settling tank →Reuse. 

Point of final discharge 

Final Point Quantity discharged (in 
m3/day) 

Pond/ Tank/Old quarry 96 
 

6.6 Solid waste Management 
OB is 84.27 Mcum which is proposed to be dumped internally.O.B. will be removed by 
Electric Shovel of 4.6 cu.m capacity in conjunction with 35 Te rear Dumpers. Coal will be 
won by Hydraulic (Electric) Shovel of 3.2 cu.m. capacity in conjunction with Bottom Dump 
Coal Haulers of 29 tonnes capacity. 
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Chapter 7 

Rehabilitation & Resettlement 

7.1 Status of R&R 

Particulars Kedla OCP 

Employment to land losers • 218PAPs given employment 

• 33 PAPs proposed to be given employment 

PAFs shifting • 271 PAFs from KedlaChowk shifted since 1977 till 
date (Rs 2.37 Crore monetary compensation paid). 

• 23 PAFs from Kedla village shifted . 

• 327 PAFs from Kedla village to be shifted. 

• Compensation as per actual homestead valuation 
proposed + 

• Cash compensation @ Rs. 3 lakh per family (Rs. 
11.22 crore to be paid) + 

• Subsistence allowance @ 300 days MAW to be paid 
(Rs. 2.88 crore @ Rs. 257 per day) 

 

7.1.1 R&R Policy of CIL 

The R&R Policy of CIL was revised with effect from 5th April, 2012 for implementation of 
Rehabilitation Action Plan. The salient features in brief are given below. 
 
R&R Policy of CIL 
 

Compensation For Land 

One Employment per 2 acres to land losers (plots can be clubbed together) 

Or monetary compensation @ Rs.5.0 Lakh per acre subject to a minimum of Rs.0.50 
Lakh. 

The compensation can be paid in form of annuity also on monthly, quarterly, annually 
etc upto 60 years of age or life of project, whichever is earlier. 

Note: A person receiving employment forgoes all claims to monetary compensation and 
a person receiving monetary compensation forgoes all claims to employment.  

Compensation For Homestead 
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Compensation for homestead building as per standard valuation method under LA Act 
subject to a minimum of Rs. 2 Lakh per household 

Payment of Rs 3.0 Lakh in lieu of alternate housing site, assistance in designing & 
shifting, compensation for construction cattle shed and working shed etc.  

Subsistence allowance to each affected family @ 25 days Minimum Agricultural Wages 
per month for one year. 

Compensation For Sharecroppers, Land lessees, Tenants, Day labourers, Landless 
tribals etc. @ Rs. 5 lakh per household in lieu of livelihood loss. 

Affected landless tribal families will be provided one time financial assistance equivalent 
to 500 days MAWs as a compensation for loss of customary rights. 

Assistance to PAPs to take up non-farm self employment through petty contracts or 
formation of co-operatives. 

Contractors will be persuaded to give jobs to eligible PAPs on preferential basis.  
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Chapter 8 

Project Schedule & Cost Estimates 

8.1 Capital Expenditure 
The P.R of Kedla Opencast Project was approved by the Govt. on 22nd Sept. 1979 for 1.0 
MTY of medium coking coal at an estimated capital of Rs. 17.30 crores. 

The mine closure cost according to approved Mining and Mine Closure Plan of Kedla OCP in 
meeting of the board of directors held on 27.12.2017 is Rs.15009.31 lakhs. 

8.2 Environmental Capital Expenditure 

8.2.1 Cost of Environmental Control Measures of Kedla OCP as per 
approved PR 

SN Particulars Amount (Rs. In 
Lakh) 

1 Capital for Bio reclamation of External and Internal dumps  151.89	
2 Water Sprinklers (2 Nos., 28 KL each) 60.00	
3 Industrial Sewage treatment plant 30.96	
4 Haul Road Construction and Maintenance 48.15	
5 Sewage Treatment 10.19	
6 Water Treatment Plant and Distribution System 31.03	

7 Strom water Drains and other development measures in 
Township 15.31	

8 Arboriculture 2.07	
9 Baseline Data generation and Monitoring costs 12.93	

12 Other Pollution Control Measures 28.14	
Total 390.67 
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Chapter 9 

Analysis of Proposal 

 

KedlaColliery is an operating project under Hazaribagh Area of Central Coalfields Limited, 
Jharkhand. The existing Kedla Opencast mine was earlier producing coal @ about 0.30 
million tonnes of medium coking coal/year. The mine achieved maximum production of 0.79 
MT in 1989-90. The O.B. removal was partly mechanized whereas coal was won manually.  

The Feasibility Report for Kedla Opencast (Reorganisation) Project (1.0 MTPA) was prepared 
in July, 1978 and sanctioned in September, 1979. It is now envisaged as per this report that 
removal of O.B. as well as winning of coal will done by mechanization. It has been proposed 
to work Seams IV to VII in Sectors D, C & B upto the cut-off ratio line of 1:4 in the Central 
Part of the Kedla Block. Kedla, Jharkhand and Rauta coal mines are the taken over mines 
from Raja of Ramgarh. These mines were included in the Schedules to Coal Mines (taking 
over Management) Ordinance, 1973 and Coal mines (Nationalisation) Act, 1973. 
Subsequently, these mines were handed over to CIL (erstwhile CMAL) on 20-09-1973. 

Central Coalfields Limited is facing increasing demand of coal because of increased demand 
from industry and steel sector. Continuing of coal production from the mines of CCL will help 
to bridge the gap of demand and supply of coal in India. To meet the growing demand of 
coal, especially in power and steel sectors, CCL has planned to increase its production 
capacity from the present production level of 63.405 Mt. of coal during 2017-18 to 88.0 
MTPA by 2020-21. Continuation of coal production from Kedla OCP will help to a certain 
degree to meet the growing demand of coking coal in the Country.
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Annexure II 
 

Surface drainage plan 
 
 
 
 
 
 
 
 
 
 
 



Physiography and Drainage Plan of Kedla OCP  
 

Physiography 
 
Regional:Undulating terrain sloping towards Bokaro nadi, which is master drainage of the 
buffer zone. General elevation ranges from 281 m (in theeastern most part at a distance of 
8.30 km near Bokaro nadi) to 939 m above msl (in the N-E part at a distance of 8.20 km 
near dense mixed jungle of JhumraPahar). Northern part is dominated by hill and dense 
mixed jungle area in comparison to southern part. Several hillocks are present in the 
northern part of buffer zone. Some of the hillocks with highest peak of 938 m above msl are 
present in the dense mixed jungle of Jhumrapahar at about 8.50 km N-E of the project and 
Lugu hill about 933 km above msl is present around 9.50 km east of the project. Hillock 
having peak of 790 m above msl is present around 8-9 km north of the project in the dense 
mixed jungle. 

 
Mining/Project area:Kedla Block lies between the Hazaribagh Plateau and Damodar 
Valley. The Central portion of Kedla Block is gently undulating with depressions and 
occasional sandstone ridges and rounds. The elevation varies from 326 m around BH No. 
NCWBK 1 in the East to 388m to the West of BH No NCWBK 9 in the Western part of the 
block. The average general elevation is around 340 m above MSL. The natural topography 
of the area has been obliterated to a certain extent by a network of open cast mine. 
However, in general, the topography is undulating and at places is seen to be broken by 
hillocks. The topography is rugged in the NW part also. 
 
Drainage 
 
Regional: The Bokaro Nadi flows from west to east in the south of the project. Two major 
tributaries of Bokaro nadi, i.e. easterly flowing Chutuanadi in the north of the project meet 
the master drainage Bokaro river at around 5.0 km in the east of project and easterly 
flowing Chowtha nadi meet Bokaro nadi in the S-W of the project at a distance of around 
2.20 km. Bokaro nadi, the major drainage of the study area ultimately joins master drainage 
Damodar river, outside the buffer zone of the project. There are other drainages which are 
tributaries of Bokaro nadi, Chutuanadi and Chowtha nadi present in the buffer zone i.e. 
Jharna nala, Kedla nala etc. The drainage pattern of the buffer zone is mostly dendritic. 
Mining/Project areaThe drainage of the block is controlled by the Easterly flowing Chutua 
Nala in the North along the Northern boundary, the Easterly flowing seasonal Kedla Nala in 
the central part and the Easterly flowing Bokaro River in the South, beyond the quarry edge 
boundary. The Chutua nala flows near the block boundary of Kedla underground and around 
700 m to the opencast quarry of Kedla and meet the master drainage Bokaro river at around 
5.0 km in the east of Kedla Colliery. The Bokaro river flows at a distance of around 3.0 km 
from the present quarry edge. There are some other seasonal tributaries of Bokaro river and 
Chutua nala flows around the project. The seasonal Jharna nala flows from north to south 
and meet Bokaro river in the south of the project. The easterly flowing Bokaro River is the 
major drainage and perennial source of water for the area. The HFL of the Chutua nala as 
recorded in the vicinity of the project is 332.18 m above MSL (As on 26.09.1978) (nearby RL 
is ranges from 336.0 m to 340.0 m). The HFL of the Kedla nala as recorded in the vicinity of 
the project is ranges from 334.0 m (nearby RL is 344.0 m) to 354.0 m (nearby RL is 360.0 
m) above MSL. Bokaro nadi, the major river of the buffer zone ultimately joins master 
drainage Damodar river, outside the buffer zone of the project. The drainage pattern of the 
area is mostly dendritic. 
Drainage pattern at a distance of 10, 5 and 2 kms from the project boundary is shown in 
Plate no.3  



 

 
 
 
Surface drainage and flood protection  
 
For taking precaution against danger of inundation from surface water, the following points 
should be taken care of: 
 
i) A careful assessment is to be made against the danger from surface water before 
the onset of rainy season. The necessary precautions should be clearly laid down and 
implemented. A garland drain needs to be provided to drain away the surface rainwater 
from coming into the mine. 
ii) Inspections for any accumulation of rainwater, obstruction in normal drainage and 
weakening in embankment. 
iii) Standing order for withdrawal of working persons in case of apprehended danger. 
iv) During heavy rain inspection of vulnerable points is essential. In case of any danger 
persons are to be withdrawn to safer places. 
Nala or water inlets may be diverted or isolated by embankments if so required. 

 
In-pit Drainage Work 
o During the rainy season, water will be allowed to accumulate in the sump on the floor 

of lower most Seam of the quarry.  



o Sumps are provided for the dewatering pumps which will transfer in-pit water for 
controlled discharge off the site. 

The planning of dewatering the mine has been done in such a way that the working faces 
and haul roads in the quarry shall remain dry as far as possible. The layout of the quarry 
provides suitable gradient along the quarry floors and the benches to facilitate self 
drainage of water to the sump at the lowest level of the quarry. 

 
 



 
 
 
 
 
 

 
Annexure III 

 
Dump management plan 
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Annexure IV 
 
Stage- I Forest Clearance Letter 

 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 
 

Annexure V 
 

DGMS permission   
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Annexure VI 

 
Mine water drainage plan 
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Annexure VII 
 

Detail plan for rain harvesting 
water 
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Schematic Design of Proposed Recharge Pit 



 

Ground Water Recharge Pit 



 

Sample Design collected from Sewa Bhawan, New Delhi 



 

Roof Top Rain Water Harvesting System 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure VIII 
 

Mining lease document 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure IX 
 

         Past production details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure X 
 

  Hydrogeological  Assessment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HYDROGEOLOGY & GROUNDWATER BALANCE 
 

1.0 Hydro-logical features and Water Availability   
  

1.1 Watershed Description 
 
The drainage of the block is controlled by the Easterly flowing Chutua Nala in the North 
along the Northern boundary, the Easterly flowing seasonal Kedla Nala in the central 
part and the Easterly flowing Bokaro River in the South, beyond the quarry edge 
boundary. The Chutua nala flows near the block boundary of Kedla underground and 
around 700 m to the opencast quarry of Kedla and meet the master drainage Bokaro 
river at around 5.0 km in the east of Kedla Colliery. The Bokaro river flows at a distance 
of around 3.0 km from the present quarry edge. There are some other seasonal 
tributaries of Bokaro river and Chutua nala flows around the project. The seasonal 
Jharna nala flows from north to south and meet Bokaro river in the south of the project.  
 
The easterly flowing Bokaro River is the major drainage and perennial source of water 
for the area. The HFL of the Chutua nala as recorded in the vicinity of the project is 
332.18 m above MSL (As on 26.09.1978) (nearby RL is ranges from 336.0 m to 340.0 
m). The HFL of the Kedla nala as recorded in the vicinity of the project is ranges from 
334.0 m (nearby RL is 344.0 m) to 354.0 m (nearby RL is 360.0 m) above MSL. Bokaro 
nadi, the major river of the buffer zone ultimately joins master drainage Damodar river, 
outside the buffer zone of the project. The R.L. of incline-I for seam VA (which is also 
the incline of seam VIII) is 338.015 m (nearby R.L. is 342.0 m). The R.L. of incline-III 
for seam VA is 323.315 m (nearby R.L. is 350.09 m). The R.L. of incline-II for seam 
VIII is 356.575 m (nearby R.L. is 358.0 m). The drainage pattern of the area is mostly 
dendritic. 
 

 Refer Plate-XI for Contour Map Showing Drainage of the Study Area. 
 
 

1.2 Historical Ground Water Level 
 

Ground water level by Permanent Observation Well (PoW) of the area is continuously 
monitored by CMPDI. There is no Permanent Observation Well (PoW) of CGWB in the 
buffer zone of Kedla Colliery. The pre-monsoon and post monsoon historical 
groundwater levels for the last few years (2003 to 2015) recorded by CMPDI at the 
nearest permanent hydrograph stations like at Ichakdih Basti (Well No.: WB-05) and 
Pundi Basti (Well No.: WB-25) located within the core zone and buffer zone, 
respectively, were collected and are given below: 
 

(in metres bgl.) 

 
 

Station/ 

Year 
Ichakdih Basti (WB-05) 

(Distance 200 m N-E of the Kedla Colliery) 
Pre-Monsoon Post-Monsoon Fluctuation 

2003 
9.38 3.58 5.80 

2004 9.97 3.87 6.10 



2005 9.55 4.95 4.60 
2006 10.0 4.30 5.70 
2007 8.10 4.28 3.82 
2008 9.80 3.45 6.35 
2009 8.80 4.80 4.0 
2010 9.20 4.10 5.10 
2011 5.90 4.0 1.90 
2012 8.90 3.10 5.80 
2013 8.70 4.70 4.0 
2014 7.70 4.50 3.20 
2015 6.80 4.45 2.35 

Average 8.68 4.16 4.52 

 
 

Station/ 

Year 
Pundi Basti (Well No.: WB-25) 

(Distance 6.20 km West of the Kedla Colliery) 
Pre-Monsoon Post-Monsoon Fluctuation 

2003  - 3.76 
 - 

2004 8.98 4.40 4.58 
2005 8.65 6.63 2.02 
2006 9.15 3.68 5.47 
2007 8.88 3.23 5.65 
2008  - 2.53 - 
2009 7.18 3.08 4.10 
2010 8.53 4.13 4.40 
2011 3.0 2.48 0.52 
2012 6.83 1.78 5.05 
2013 7.58 3.55 4.03 
2014 5.38 4.78 0.60 
2015 6.98 4.88 2.10 

Average  7.38 3.76 3.62 
 
 1.3 Water Level Trend    

The above data shows that the pre-monsoon water levels vary from 10.0 m (2006 at 
Ichakdih Basti) to 3.0 m (2011 at Pundi Basti) with an average of 8.03 m and the post-
monsoon water levels vary from 6.63 m (2005 at Pundi Basti) to 1.78 m (2012 at Pundi 
Basti) with an average of 3.96 m. The water level fluctuation varies from 6.35 m (2008 
at Ichakdih Basti) to 0.52 m (2011 at Pundi Basti) with an average fluctuation of 4.51 
m in the area. The pre-monsoon water levels at Ichakdih and Pundi Basti hydrograph 
station shows a slightly increasing trend while post-monsoon water levels show a 
normal trend. Overall groundwater utilisation with the increasing population and by 
mining has not affected the local groundwater regime.Studies reveal that the general 
water table gradient for the top aquifer in the buffer zone is 6.67 X 10-3 towards east. 
 



 
Fig: Hydrograph of Ichakdih Basti (Well No: WB-05) 

 
Figure: Hydrograph of Pundi Basti (Well No: WB-25)           
 

 1.4 Groundwater stage development 
 

Coal mining is the major industrial activity in the area. CGWB, Mid-Eastern Region, 
Patna has reported the stage of ground water development in Mandu development 
block (where Kedla Colliery exist), Ramgarh district as 29.51 % and identified the 
region with category “Safe”. The ground water development in Ramgarh district was 
reported as 39.03 % and identified under the category of “Safe”. Stage of groundwater 
development for buffer zone of the project area determined is about 48.87 %, which 
is also under ‘safe’ category.    
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2.0 GROUND WATER BALANCE OF CORE ZONE 
 
The industrial and domestic water demand by mining projects in the buffer zone was 
estimated as 8.55 M. cum and this demand is made through the treated mine 
discharge. The total mine discharge in the area through existing and proposed mine 
was estimated as 13.80 M.cum and of which about 8.55 M.cum has been gainfully 
utilised by mines. The balance 5.25 M.cum mine water will be discharged into old 
abandoned quarries/ peripheral village ponds for various uses by local population. Of 
this, about 20% i.e. 1.05 M.cum is estimated as return flow to the groundwater 
system. Thus, the net mine discharge in the area was projected as 4.20 M.cum. The 
net groundwater draft in the study area was projected as 20.89 M.cum. The net annual 
groundwater availability in buffer zone is 42.75 M.cum. Thus, the balance available 
annual groundwater resource was projected as 21.86 M.cum. From the water balance 
studies, it is estimated that there is surplus ground water available per annum from 
the ground water annual recharge after catering to the future requirement in the buffer 
zone. However, in the core zone, the extraction of ground water by mining will be 0.90 
Mm3 per annum, which is less than the annual rainfall recharge (2.13 Mm3). 
 
CGWB, Mid-Eastern Region, Patna, has assessed and reported the total annual 
groundwater recharge in the Ramgarh district (where Kedla Colliery exists) as 113.23 
M.cum (11323.0 Ham). The net groundwater draft and source availability were 
reported as 40.43 M.cum (4043.0 Ham) and 103.58 M.cum (10358.0 Ham) 
respectively. Refer Plate XVI Ground Water Balance Flow. 
   

    Table: Groundwater Recharge Estimation of Buffer Zone (As Per GEC’97) 
 
i) Rainfall Recharge in Buffer Zone by Rainfall Infiltration Method 
 

Description of items  
1. Area   

Sedimentary (sq.km) 152.47 
Hard Rock (sq.km) 322.46 

2. Normal Rainfall during  
a. Monsoon season (in mm) 1040.5 
b. Non-monsoon season (in mm) 210.7 
c. Is non-monsoon season rainfall as a percentage of 

normal annual rainfall greater than 10% (yes/no) 
(*Then Non-monsoon Rainfall Recharge will also be 
taken) 

Yes* (20.25%) 

3. Rainfall infiltration factor Sedimentary Hard Rock 
 12% 8% 
4. Rainfall recharge in Buffer zone by Rainfall Infiltration   
Factor Method Sedimentary Hard 

Rock Total 

a. Monsoon season (Mcum) 
    [ (1) * (2a) * (3) ] 19.04 26.84 45.88 

b. Non-monsoon season (M.Cum) 
    [ = Nil if (2c) is ‘No’ 
     = (1) * (2b) * (3) if (2c) is ‘Yes’ ] 

3.86 5.44 9.30 

Total 22.90 32.28  
Gross Rainfall Recharge (Mcum) 55.18 



 
 
ii) Rainfall Recharge in Buffer Zone by Water Level Fluctuation Method during monsoon 
            season 
 

Description of items Sedimentary Hard Rock 
1. Area (sq.km) 152.47 322.46 
2. Water Table Fluctuation (m) 1.57 1.77 
3. Specific Yield 4% 3% 
4. Change in Groundwater Storage 
    [ (1) * (2) * (3) ] (M cum) 9.58 17.12 

5. Total (M cum) 26.70 
6. Gross groundwater Draft for ‘All Uses’ during 
monsoon season (M cum)  8.15 

7. Gross Rainfall Recharge (M cum)  
    [ (5) + (6) ] 34.85 

 
 
 
iii) Rainfall Recharge in Buffer Zone after comparing results from Water Level Fluctuation 
            Method and Rainfall Infiltration Factor Method during monsoon season 
 

Description of items Quantity 
1. Rainfall Recharge during monsoon season in Buffer Zone  

a. By Water Table Fluctuation Method (Mcum) 34.85 
b. By Rainfall Infiltration Factor Method (Mcum) 45.88 

2. Difference between (1a) and (1b) expressed as a percentage of    (1b), 
‘PD’ 

 
         {(1a) – (1b)} 
      [ ------------------ * 100 ] 
                (1b) 

-
24.04% 

3. Rainfall Recharge in the Buffer Zone during monsoon season 
    (Mcum) 
 
    [ = (1a)  if ‘PD’ is between -20 and +20% 
      = 0.8 * (1b)  if ‘PD’ is less than -20% 
      = 1.20 * (1b)  if ‘PD’ is greater than +20% ] 

36.70 

 
iv) Net Annual Groundwater Availability in Buffer Zone 
 

Description of items (Mcum) 
1. Rainfall Recharge in Buffer Zone  

a. During Monsoon season (Rainfall Infiltration Method)  36.70 
b. During Non-monsoon season (Rainfall Infiltration Method)  
       9.30 

c. Annual [ (1a) + (1b) ]  46.0 
2. Recharge from ‘Other Sources’  

a. During Monsoon season  



 
 
 
 

v)      Gross Groundwater Draft for all uses in Buffer zone  
 

Description of items Monsoon 
Season  

Non-monsoon 
season Total 

1. Gross Groundwater Draft of the Buffer 
Zone  (Mcum) (Mcum) (Mcum) 

a. Irrigation Draft   - 1.33 1.33 
b. Community Water Draft 6.40 8.96 15.36 
c. Industrial Draft (Net Mine 

Discharge) 1.75 2.45 4.20 

d. ‘All Uses’  
      [ (1a) + (1b) + (1c) ] 8.15 12.74  

2. Annual Gross Groundwater Draft for ‘All 
    uses’ in Buffer Zone 
   [sum of monsoon and non-monsoon     
season] 

20.89 Mcum 

 
 

vi)      Stage of Groundwater Development in Buffer Zone 
 

Description of items Buffer Zone 
1. Stage of Groundwater Development  

a. Net Groundwater Availability (Mcum) 42.75 
b. Annual Gross Groundwater Draft (Mcum)  20.89 
c. Balance Available Annual Groundwater Recharge 21.86 
d.  Stage of Groundwater Development 
     [ {(1b) / (1a)} * 100 ] 

48.87% 

 
 

b. During Non-monsoon season  
i. Return flow to Groundwater system (25%) through irrigation  
ii. Return flow to Groundwater system (20%) through mine 

discharge  

0.45 
   1.05 

c. Annual [ (2a) + (2b) ] 1.50 
3. Gross Annual Groundwater Recharge     [ (1c) + (2c) ] 47.50 
4. Natural discharge and other losses  

a. [ 5% * (3) ] if rainfall recharge during monsoon season computed 
by ‘Water table Fluctuation Method’ - 

b. [ 10% * (3) ] if rainfall recharge during monsoon season computed 
by ‘Rainfall Infiltration factor Method’ 4.75 

5.  Net Annual Groundwater Availability in Buffer Zone [ (3) – (4) ] 42.75 
6.  Annual Gross Groundwater Draft for all uses in Buffer Zone 20.89 

7.  Balance Available Annual Groundwater Recharge (Net Annual 
    Groundwater Availability – Gross Annual Groundwater Draft) 

21.86 



Table:  Groundwater Balance of Core Zone 
                                                                                          

A. Ground Water Recharge Mcum 
 Recharge through rainfall in geographical area (Rg) 

(14.1799 sq.km x 1.2512 m rainfall x 12% infiltration) 2.13 

 Gross Recharge (Rg): 2.13 
 Natural discharges & other losses (10% of Rg): (-) 0.21 
 Net Annual Ground water Recharge: 1.92 

B. GROUNDWATER DRAFT   
 Mine Pumping (2,460 cum/day) 0.90 

20% return flow to Groundwater system                  (-) 0.18 
Net mine discharge in the area 0.72 
Industrial water consumption, domestic water consumption of 
mine and nearby of villages are being met from mine pumping 

 

 Net Annual Groundwater Draft 0.72 
C. Balance Available Annual Groundwater Recharge (A-B) 1.20 

 
 

Fig: Net Annual Groundwater Recharge Balance 
        

 
 

To meet the safety of the mine and create good working conditions, it is necessary to 
discharge the mine water collection onto surface.  
 
Kedla Colliery (Normative capacity: 1.18 MTPA and Peak capacity: 1.57 MTPA) is an 
existing old mine, which consisted of two adjacent mines such as Kedla OCP 
(Normative capacity: 1.0 MTPA and Peak capacity: 1.35 MTPA) and Kedla UGP 
(Normative capacity: 0.18 MTPA and Peak capacity: 0.22 MTPA). In Kedla UGP, seam 
VIII has been developed and proposed for depillaring (through caving) through incline 
no I & II. The pumping has been carried out through incline no I and also entry for 
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seam VA through drift from this incline. Incline no II has been sealed and no pumping 
is carried out. Development of seam VA is going on through incline no I (through drift 
from seam VIII) & III (as per Project Authority). The proposed seams of Kedla UGP 
for future production is seam VA, VI and VIII. In Kedla OCP, seam VI/VII (comb.) has 
already been worked and also proposed for further working in this project. Presently 
seam IV & V is working seam at a depth of around 53.0 m and maximum depth of 
opencast working is 73.0 m. Therefore, proposed seam in this project are VI/VII 
(comb.), V and IV. Mine inflow has also been predicted based on Darcy’s equation for 
the exposure of complete formation/aquifer of Kedla OCP which will be get exposed 
and will attained its maximum strike length from 3rd year onwards. The predicted inflow 
upto the 2nd year of mining and 3rd year onwards (Peak mine inflow) has also been 
estimated. Mine inflow has also predicted for Kedla UGP for seam VIII during 
depillaring through caving condition. In the active face, due to weathered and high 
permeable nature, a permeability value of 0.50 m/day is considered for the top aquifer. 
As the water table will have a higher gradient near to the high wall face, a hydraulic 
gradient (I) of 0.02 was considered for the aquifer. The permeability of the middle and 
lower aquifers has been taken as 0.25 m/day due to its clayey and shaly nature. 

 
Table: Mine Water Seepage of Kedla OCP for present mining condition 

PRESENT MINE INFLOW CALCULATION OF KEDLA OCP 

Mine 
Face/aquifer – 

Northern 
Curvilinear 

flank 

Face 
length 
(m) 

Avg. 
saturated 
thickness 
(m) above 
working 
seams 

(Aquifer)  

Seepage 
Area 
(m2) 

Permeability 
K (m/day) 

Hydraulic 
gradient 

(I) 

Mine 
inflow 

(m3/day) 

Top OB 700 39.56 25,438 0.50 0.02 276.92 
Mine face 

between seam 
VII/VI (comb) & 

V 600 32.97 19,782 0.25 0.02 98.91 
Mine face 

between seam V 
& IV 450 9.60 4,320 0.25 0.02 21.60 

Sub-total (a) 397.43 
Eastern Flank 

Top OB 350 39.56 12,719 0.50 0.02 138.46 
Mine face 

between seam 
VII/VI (comb) & 

V 300 32.97 9,891 0.25 0.02 49.455 
Mine face 

between seam V 
& IV 225 9.60 2,160 0.25 0.02 10.80 

Sub-total (b) 
198.72 

Western Flank 

Top OB 
350 39.56 12,719 0.50 0.02 138.46 



Mine face 
between seam 

VII/VI (comb) & 
V 300 32.97 9,891 0.25 0.02 49.455 

Mine face 
between seam V 

& IV 225 9.60 2,160 0.25 0.02 10.80 
Sub-total (c) 198.72 

Total (a+b+c) 
794.87 

(say, 795 
m3/day) 

 
Thus the projected mine inflow calculation for the existing stage is 794.87 m3/day (say, 
795 m3/day) which is very close to the actual mine inflow 818.18 m3/day as observed 
in the field. 
 
Present Mine water discharge and disposal for Kedla UGP: Kedla underground 
is running mine of Kedla colliery and presently working in seam VA through I (through 
drift from seam VIII) & III incline. The surface depth of seam VA in Incline no I is 120 
m (at 13 L) and in Incline no III is 75 m (at 30 L). The surface depth of seam VA in 
the block ranges from 18 m to 140 m. The maximum depth of working of seam VA in 
the block is 130 m (at 71 L). The parting between seam VIII and VA in Incline no I is 
ranges from 46.03m to 72.82m while in Incline no III is ranges from 42.81m to 
64.24m. The average parting between seam VIII and VA is 58.0m. Seam VI is not 
consistent through the block but workable thickness is found in some part of the block. 
The average depth of seam VI from surface is appr 68 m. The parting between seam 
VIII and seam VI is appr. 51.27 m and between seam VI and seam VA is appr. 3.14 
m. 
 
Seam VIII has already been developed and proposed for depillaring through caving by 
incline no I & II. Incline II of seam VIII has been sealed and no pumping has been 
carried out. There are four pump installed in Kedla UGP in to two Incline (Incline no I 
and III). In Incline no I, one pump of 500 GPM and 150 m head is installed which is 
pumping water from seam VIII at 20L to surface, whereas one pump of 500 GPM and 
60 m head is installed which is pumping water from seam VA at 3L to surface (from 
17L to 3L and 3L to surface). In Incline no III, two pumps have been installed in seam 
VA, which carried out pumping from 45L to surface. One pump is 500 GPM and 200 m 
head and another is 500 GPM and 150 m head. Total mine discharge from the Kedla 
underground mine in non-monsoon period is 818.18 m3/day (say, 820 m3/day). 
 
Therefore, the total mine inflow in existing stage of mining of Kedla Colliery 
i.e. from Kedla OCP and Kedla UGP is 1,615 m3/day (Kedla OCP: 795 m3/day 
and Kedla UGP: 820 m3/day). 
 
 
 
 
 
 
 
 
 



Table: Projected Mine Water Seepage for Kedla OCP (upto 2nd Year project) 
 
 

PROJECTED MINE INFLOW CALCULATION OF KEDLA OCP 

Mine 
Face/aquifer – 

Northern 
Curvilinear 

flank 

Face 
length 
(m) 

Avg. 
saturated 
thickness 
(m) above 
working 
seams 

(Aquifer)  

Seepage 
Area 
(m2) 

Permeability 
K (m/day) 

Hydraulic 
gradient 

(I) 

Mine 
inflow 

(m3/day) 

Top OB 889 39.56 32,306 0.50 0.02 351.69 
Mine face 

between seam 
VII/VI (comb) & 

V 889 32.97 29,310 0.25 0.02 146.55 
Mine face 

between seam V 
& IV 889 9.6 8,534 0.25 0.02 42.67 

Sub-total (a) 540.91 
Eastern Flank 

Top OB 340 39.56 12,356 0.50 0.02 134.50 
Mine face 

between seam 
VII/VI (comb) & 

V 340 32.97 11,210 0.25 0.02 56.05 
Mine face 

between seam V 
& IV 340 9.6 3,264 0.25 0.02 16.32 

Sub-total (b) 
206.87 

Western Flank 

Top OB 
340 39.56 12,356 0.5 0.02 134.50 

Mine face 
between seam 

VII/VI (comb) & 
V 340 32.97 11,210 0.25 0.02 56.05 

Mine face 
between seam V 

& IV 340 9.6 3,264 0.25 0.02 16.32 
Sub-total (c) 206.87 

Total (a+b+c) 
954.65  

(say, 955 
m3/day) 

 
 
 
 



Table: Projected Mine Water Seepage for Kedla OCP (3rd Year Onwards) 
 

PROJECTED MINE INFLOW CALCULATION OF KEDLA OCP 

Mine 
Face/aquifer – 

Northern 
Curvilinear 

flank 

Face 
length 
(m) 

Avg. 
saturated 
thickness 
(m) above 
working 
seams 

(Aquifer)  

Seepage 
Area 
(m2) 

Permeability 
K (m/day) 

Hydraulic 
gradient 

(I) 

Mine 
inflow 

(m3/day) 

Top OB 1016 39.56 36,921 0.5 0.02 401.93 
Mine face 

between seam 
VII/VI (comb) & 

V 1016 32.97 33,498 0.25 0.02 167.49 
Mine face 

between seam V 
& IV 1016 9.6 9,754 0.25 0.02 48.77 

Sub-total (a) 618.19 
Eastern Flank 

Top OB 388 39.56 14,100 0.5 0.02 153.49 
Mine face 

between seam 
VII/VI (comb) & 

V 388 32.97 12,792 0.25 0.02 63.96 
Mine face 

between seam V 
& IV 388 9.6 3,725 0.25 0.02 18.62 

Sub-total (b) 
236.07 

Western Flank 

Top OB 
388 39.56 14,100 0.5 0.02 153.49 

Mine face 
between seam 

VII/VI (comb) & 
V 388 32.97 12,792 0.25 0.02 63.96 

Mine face 
between seam V 

& IV 388 9.6 3,725 0.25 0.02 18.62 
Sub-total (c) 236.07 

Total (a+b+c) 

1090.33  
(say, 
1,090 

m3/day) 
 
Projected Mine water discharge and disposal for Kedla UGP during Caving 
Condition: After development depillaring will be done through caving condition in 
seam VIII in both the Inclines. The surface depth of seam VIII in Incline no I is 86 m 



(at 29 L) and in Incline no II is 90-96 m (at 42 L). The surface depth of seam VIII in 
the block ranges from 15 m to 100 m, thus the average depth of seam VIII in the 
Kedla block is approximately 60 m. The parting between seam VIII and VA in Incline 
no I is ranges from 46.03m to 72.82m while in Incline no III is ranges from 42.81m to 
64.24m. The average parting between seam VIII and VA is 58.0m. Seam VI is not 
consistent throughout the block but workable thickness is found in some part of the 
block. The average depth of seam VI from surface is appr 68 m. The parting between 
seam VIII and seam VI is appr. 51.27 m and between seam VI and seam VA is appr. 
3.14 m. Seam VIII has already been developed and proposed for depillaring through 
caving by incline no I & II.  
 
Since depillaring is to be done by caving method after development, so the aquifers 
present above the seam are presumed to be punctured by fracture equivalent to 
various radii borehole and the amount of groundwater to be encountered at various 
times. Therefore, the projected mine inflow for Kedla UGP is estimated as 989.77 
m3/day when the fracture presumed is 1.0 m of radius and inflow anticipated after one 
day (1440 minutes). This peak mine inflow 989.77 m3/day of 1.0 m of radius 
will get gradually stabilised to 755.34 m3/day. 
 

Fracture Radius Time (min) 

Mine Inflow (cum/day) 

0.1 m 
1 1206.68 
60 902.93 

1440 755.34 

1.0 m 
1 1941.19 
60 1259.55 

1440 989.77 
 
 
Since depillaring will be done along with the continuation of mining of seam VA and VI 
and also seepage will be contributed by Kedla OCP, therefore mine inflow contribution 
will be from, 
 
1) Mine inflow during depillaring through Caving in seam VIII (which is predicted as 

– 755.34 m3/day which will get gradually stabilised to 989.77 m3/day) and 
2) Inflow from the aquifer system lying below the seam VIII and above the seam VA 

and VI (which is calculated as – 615 m3/day) 
3) Seepage from the Kedla opencast (which is predicted as 1,090 m3/day) 
 
 Therefore, the peak mine inflow during depillaring stage of mining will be 2,695 
 m3/day, which will get gradually stabilised to 2460.34 m3/day (say 2,460 
m3/day). 
 
Therefore, the total projected mine inflow for the peak production of Kedla Colliery 
during complete exposures of the underlying aquifers has been estimated as 2460.34 
m3/day (say 2,460 m3/day) which has been considered for the groundwater estimation 
of the study area. During rainy season the mine inflow through strata will be increased 
by about 10% amounting to 2,706 m3/day.  



 
A suitable garland drain is proposed to arrest the rainwater into the mine. The sump 
also behaves as primary settling tanks for the mine water. Thereby, the suspended 
solids, the major contaminant added to the mine water inflow, would settle down and 
often clean water will be sent after desiltation for industrial and drinking purposes and 
rest will be discharged on to the surface into the abandoned quarry (used as a 
reservoir) or peripheral village ponds for agricultural use etc. 
 
3.0 IMPACTS DUE TO GROUNDWATER EXTRACTION 
 
3.1 Impact on topography  
  
 Mining of coal by open cast method causes changes in topography. The 
change of ground relief in a mine area influences the local drainage. This may alter 
the drainage at the micro level. Care is taken during mining activity to avoid any serious 
damage to surface water bodies. The drainage of the block is controlled by the Easterly 
flowing Chutua Nala in the North along the Northern boundary, the Easterly flowing 
seasonal Kedla Nala in the central part and the Easterly flowing Bokaro River in the 
South, beyond the quarry edge boundary. The Chutua nala flows near the block 
boundary of Kedla underground at safe distance of around 60 m and around 700 m to 
the opencast quarry of Kedla and meet the master drainage Bokaro river at around 
5.0 km in the east of Kedla Colliery, which carries the run-off to the master drainage 
Damodar River flowing outside of the buffer zone. The Bokaro river flows at a distance 
of around 3.0 km from the present quarry edge. The easterly flowing Bokaro River is 
the major drainage and perennial source of water for the area. The HFL of the Chutua 
nala as recorded in the vicinity of the project is 332.18 m above MSL (As on 
26.09.1978) (nearby RL is ranges from 336.0 m to 340.0 m). The HFL of the Kedla 
nala as recorded in the vicinity of the project is ranges from 334.0 m (nearby RL is 
344.0 m) to 354.0 m (nearby RL is 360.0 m) above MSL. Bokaro nadi, the major river 
of the buffer zone ultimately joins master drainage Damodar river, outside the buffer 
zone of the project.  
 
A few 1st order streams of the Chutua nadi and Bokaro river originate within the mine 
area. Hence with progress in the mining activity, the catchment area in the upstream 
region of these nalas will be disturbed but more water will be collected in the mine 
sump arising as a result of this disturbance. This water will be pumped out into the 
downstream of the respective nalas itself i.e. outside the mining property where the 
original course of these nalas will be maintained. Pre-mining elevation of topography 
for Kedla block varies from 326.0 m and 388 m above MSL, whereas the average 
general elevation is around 340 m above MSL. So, there is no problem of surface water 
inrush into the mine. Rainwater, which falls on the mining area and groundwater which 
seeps into the mine are also pumped out in the drainage system after treatment. 
Hence, there is no impact on drainage quantitatively.  
 
3.2 Impact on groundwater system 

   
The impact of mining on local water regime is dependent mainly on mine geometry, 
mining process, its aquifer parameters and hydro-meteorological data. Due to 
stratification, the permeable beds act as individual Hydrogeological units and develop 
multi aquifer system. The impact on local water regime varies at different stages of 
mining in time and space. The mining activities may cause changes in aquifer potential, 
water level in the vicinity of the mine and disturb groundwater flow direction.    



 
In open cast mining only the aquifers lying above the working seam (i.e. unconfined 
aquifer) gets affected whereas, the lower aquifers are least affected. As the 
permeability decreases with depth, the inflow from lower most formations also reduces 
proportionally and marginal to negligible impact may be anticipated. As the unconfined 
aquifer (i.e. the OB benches), with comparatively high K, contributes the maximum 
inflow. The top hydrogeological unit receives the maximum impact. So, also with the 
presence of multi-aquifer system and low permeability, the drawdown cones in the 
individual hydrogeological units will be small.  
 
In the reclaimed area, the permeability is usually higher and receives maximum rainfall 
as recharge. With this the impact on the up-dip side gets reduced with time and even 
improves the ground water system. In the down dip direction, due to blasting, 
secondary porosity in the immediate working face will increase and in turn this will 
influence in increase of ground water recharge and mine inflow. So also, the mine 
water discharge into the local drainage/ peripheral village ponds/ tanks behaves as 
constant source of recharge and improves the water levels in the mine area. 
 
In an underground coal mining, only near to the mine mouth and at shallow mine 
depth, the unconfined aquifer is affected. Due to poor permeability of the lower 
aquifers and stratification, the radius of influence of the drawdown will be limited to a 
small distance. When an impervious bed such as clay (shale), coal seam is present 
above the working seam the water level in the phreatic aquifer is not affected during 
developmental phase. During depillaring activity (i.e. caving condition), the aquifer in 
the mine area may get interconnected and drained for a limited period. However, with 
sufficient recharge, the aquifers get recouped immediately.  
 
4.0  WATER HARVESTING & ARTIFICIAL RECHARGE 
  
By nature, mine is a big rainwater harvesting and artificial recharge structure. Rain 
is a seasonal occurrence, whereas, mine water discharge is a continuous process.  
Hence, priority is given for mine water harvesting. The mine water discharge into 
the local ponds converts them into as recharge pits and augments the source 
availability. The surplus mine water, during monsoon period, is discharged into the 
nearby paddy fields and abandoned pits not only improves irrigation potential but 
also increase the ground water recharge (spreading method) in the area. Hundreds 
of acres of land are irrigated by mine water discharge and about 25% of the 
discharge enters the groundwater system as return flow.   
 
Coal mining is the major industrial activity in the area. Ground water pumping is an 
integral part of coal mining. Besides this, groundwater utilization is mainly for domestic 
and irrigation use in the study area. 
 
To minimize the impact of mining on ground water system, the project/mine authority 
has been adopting all possible measure to increase the ground water recharge 
potential. The stage of ground water development in the buffer zone (10 km from the 
periphery of the core zone) of Kedla Colliery comes to about 48.87% (which falls in 
the Safe category). As per the data collected from the Central Ground Water Board, 
Mid Eastern Region, Patna, the stage of ground water development in the Mandu Block 
is 29.51%, in which Kedla Colliery and its buffer zone located and the region falls 
within the “Safe” category. So, artificial recharge is not urgently required in the buffer 
zone of the Kedla Colliery. 



 
However, artificial recharge may be done for more use of ground water for irrigation 
augmentation in the study area when the source of water is easily available for 
recharging. 

 
Groundwater inflow (2,460 m3/day) and mine influence area (maximum 320 m from 
the mine edge) have been estimated and the groundwater monitoring would be 
undertaken further to study the impact, if any. Kedla Colliery is utilising the mine water 
for fulfilling the demand of domestic and industrial purpose of the project. Besides this, 
domestic waste water is also being recharged to the Ground water system. Utilization 
of mine water for irrigation use is also enhancing the ground water recharge potential 
through artificial recharge (Spread method) in the area. 
 
The artificial recharge by water conservation structures in the outside mine influence 
areas will check water level lowering. But within the mine influence area it may not be 
a viable solution because of the reason that recharged water would drain into the mine 
at a faster rate due to the steep hydraulic gradient of mining activity affecting safety 
of mine and machinery. However, the impact on ground water level is being minimized 
by artificial recharge by spreading of pumped out water, creation and filling of ponds 
with excess mine water, old abandoned quarry filled with excess mine water and 
rainwater and construction of rainwater harvesting structure outside mine influence 
area.  

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure XI 
 

             Coal Transport Plan 
 
 
 
 
 
 
 
 
 
 



Scanned by CamScanner


