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1. INTRODUCTION 

1.1. ABOUT THE PROJECT 

1.1.1. The Project Proponent – M/s Hindustan Copper Limited 

Hindustan Copper Limited (HCL), a Miniratna Category-I, Government of India (GoI) Enterprise 

under the administrative control of the Ministry of Mines, was incorporated on 9th November 

1967 under the Companies Act., 1956. It was established as a Govt. of India Enterprise to take 

over all plants, projects, schemes and studies pertaining to the exploration and exploitation of 

copper deposits from National Mineral Development Corporation Ltd. HCL is Country’s only 

vertically integrated producer of refined copper from indigenous sources. It is the only company 

in India engaged in mining of copper ore and owns all the operating mining leases of Copper ore. 

Major activities of HCL include mining, ore beneficiation and converting of refined copper metal 

into Continuous Cast Rod (CCR) as downstream product. HCL has five units – one each in the 

states of Rajasthan, Jharkhand, Madhya Pradesh, Gujarat and Maharashtra. It is a listed company 

on BSE and NSE, with 66.14 % equity owned by the Government of India. 

In the state of Jharkhand, Hindustan Copper Limited has three operative Mining Leases namely 

Surda Mining Lease (388.68 Hectares), Kendadih Mining Lease (1139.60 Hectares) and Rakha 

Mining Lease (785.091 Hectares). In the state of MP, it has Malanjkhand Mining Lease over an 

area of 479.9 Hectares. The company has three Mining Leases in the state of Rajasthan namely 

Khetri Mining Lease (Lease Area 395.07 ha), Kolihan Mining Lease (Lease Area 163.23 ha) and 

Chandmari Mining Lease (Lease Area 148.45 ha). 

1.1.2. Jharkhand Operations of the Project Proponent 

Indian Copper Complex of HCL, located in Singhbhum (East) district of Jharkhand near Ghatsila, 

has three adjacent mining blocks, namely Surda, Kendadih and Rakha mines. Kendadih mines has 

two blocks Kendadih and Siddheswar while Rakha mines has three blocks, namely Chapri, Rakha 

and Tamapahar. The ore produced in this group of mines is beneficiated at Mosabani concentrator 

plant near Surda mines. Indian Copper Complex, Ghatsila houses a Smelter and Refinery plant 

where copper concentrates from the said mines are also processed to produce copper cathode. 

1.1.3. Location of the Project – Surda Mine 

Surda Mine is located in Mosabani tehsil of East Singhbhum district of Jharkhand State. The mine 

lease lies at an aerial distance of about 3 km south-south-west of Ghatsila town and about 3.5 km 

north-north-east of Mosabani town. The deposit is covered under Survey of India toposheet no. 

73 J/6 bounded between 220 32’ 43.119” N and 220 34’ 18.848” N latitudes and 860 25’ 31.849” E 
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and 860 26’ 22.197” E longitudes. The mining lease area falls within Surda, Sohada, Pathargora and 

Benashole villages and Forest Block No. 1098. 

The ML area of 388.68 ha is quadrilateral in shape. The four corner coordinates of the ML are as 

follows: 

• 220 34’ 18.848” N, 860 25’ 31.849” E. 

• 220 32’ 43.119” N, 860 25’ 58.633” E 

• 220 32’ 56.241” N, 860 26’ 45.097”E 

• 220 34’ 17.401” N, 860 26’ 22.197”E 

The mine can be approached from the all-weather road linking Jamshedpur with Mosabani via 

Jaduguda. About 2 km north of Surda, a road branches off from the Jamshedpur-Mosabani Road 

leading to Ghatsila. At present the road is adequate to handle the traffic. The nearest National 

Highway is NH-33, which is at an aerial distance of 6.5 km from the mine and can be approached 

via Ghatsila. 

The nearest railway station is Ghatsila (Howrah-Mumbai Main line; SE Railway), which is located 

at an aerial distance of about 4 km east-northeast of the mine lease. 

There is an abandoned airstrip (2 concrete runways, some of the taxiways and hardstands still 

existing) at Dhalbhumgarh about 12 km SE of the mine. The nearest functional airport is Sonari 

at Jamshedpur which is about 40 km NW of the mine. 

1.1.4. Project Proposal in Brief 

Surda Mine is an underground mine operating since 1956. The present capacity of the mine is 0.31 

million tonnes per year (MTPA). The ore produced is crushed underground, hoisted to the surface 

in skips and cages and dispatched by tipper trucks to the ore concentrator plant located at 

Mosabani at an aerial distance of about 3.5 km. The ore is beneficiated through froth floatation 

process. The concentrate is trucked to HCL’s copper smelter at Moubhandar on the outskirts of 

Ghatsila for smelting and refining. The concentrator plant at Mosabani has the capacity to process 

0.612 MTPA of ore, but is underutilized for want of feedstock. The increased production from 

Surda mine will enable full utilization of this concentrator plant. 

Strike extension of Surda Mining Lease is about 4.5 Km. Presently Surda Mine is being operated 

in Surda Mining Lease. The mine has been developed over a strike length of 2.2 km. and to a depth 

of 474m. i.e. 13th level. 
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Chalcopyrite is the most pre-dominant sulphide mineral, followed in order of abundance by pyrite 

and pyrrhotite. Important amongst oxide minerals are apatite, magnetite and uranium mineral. 

Gold and silver occurs in minor quantities. The sulphides occur commonly as massive, veins, 

stringers along foliation and fracture planes, as disseminations and as minor replacement patches 

and veins. Depth exploration drilling has been completed by surface exploratory drilling of about 

7500 meters corresponding to about 750 meter vertical depth. Three holes have intersected ore 

body corresponding to 20th level i.e. about 750 meters vertical depth at about 20500 N (RRA Co-

ordinate). Surface exploration drilling activity may be undertaken up to the extent of the present 

mining limit Area between 19000 N to 19750 N and between 23000 N to 23500 N, area may be 

taken up to establish the continuity/existence of the mineralized zone through geophysical/ 

geochemical exploration methods.  

The proposed expansion project envisages augmenting the production from 0.31 MTPA to 0.9 

MTPA without any change in lease area or land acquisition. To achieve this objective the company 

intends to create new infrastructure in the mines. Among other things, this would involve hoisting 

from deeper sections by sinking a new vertical shaft to hoist ore and to connect it with working 

levels of the mines. The new vertical shaft would serve the purposes of increased hoisting capacity, 

improving mines ventilation and serve as main entry to the mines. 

1.2. SURDA MINING LEASE 

Surda Mining Lease (388.68 ha) was extended by the State Government till 31.03.2020 in 

accordance with provisions under MMDR (Amendment) Act, 2015. On 06.09.2024, the State 

Government has extended the lease over 388.68 ha till 31.03.2040 as per MCR-2016.  

1.3. RELEVANT STATUTORY CLEARANCES 

1.3.1. Environmental Clearance 

Vide F. No. J-11015/80/2012-IA-II(M) dated 25th July, 2024, the MoEF&CC has granted 

Environmental Clearance to Surda Copper Mine Project for its capacity expansion to 0.9 MTPA 

with reference to the total mine lease area of 388.68 ha.  

1.3.2. Forest Clearance 

Vide Letter No. 8-64/1993-FC (Vol.) dated 15th June, 2024, the MoEF&CC has granted In-

principle/Stage-I approval under Section 2 (1) (ii) of the Van (Sanrakshan Evam Samvardhan) 

Adhiniyam, 1980 for diversion of 65.52 ha of forest land for expansion of Surda Copper 

Underground Mine project in favour of M/s Hindustan Copper Limited. 
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1.3.3. Mine Plan Approval 

The mining plan for the lease area of 388.68 ha was approved by the Indian Bureau of Mines, 

Ranchi vide letter No. RAN/ESB/Cu/MP-21 12018-19 dated 16.04.2019 which was valid till 

31.03.2020.  Regional Controller of Mines, Indian Bureau of Mines, Ranchi granted further 

Provisional Approval of Mining Plan vide Letter no. RAN/ESB/Cu/MP-36/2019-20 dated 02 

April, 2020. Subsequently, vide Letter No. RAN/ESB/Cu/MP-34/2021-22 dated 27.04.2022 of 

the office of Regional Controller of Mines, Indian Bureau of Mines, the modification and review 

of the approved Mine Plan & Progressive Mine Closure Plan was duly approved against the total 

lease area of 388.68 ha for the period 2022-23 to 2024-25. For the plan period 2025-26 to 2029-

30, the company has submitted a proposal to IBM for review of the Mining Plan for the lease area 

of 388.68 ha which is under final stage of approval.  

------------xxx------------ 
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2. REQUIREMENT FOR PREPARATION OF REHABILITATION-CUM-
ENRICHMENT PLAN 

2.1. BACKGROUND 

As mentioned in Para 2.3.2. herein, Stage-I approval has been accorded by the Central 

Government for diversion of 65.52 ha of forest land for capacity expansion of Surda Copper Mine 

subject to certain conditions. The conditions laid under this approval order which are relevant for 

preparation of the instant Plan are being reproduced hereunder for ready reference: 

 “8. The user agency will protect and demarcate the diverted forest land on surface, in 

consultation with State Forest Department by construction of a stone wall/trench/barbed wire 

fencing with angle iron and will maintain the fencing during entire period of life of the mine”. 

“9. User agency either himself or through the State Forest Department shall undertake gap 

planting and soil & moisture conservation activities to restock and rejuvenate the degraded 

open forests (having crown density less than 0.40), if any, located in the area within 100 

meter from outer perimeter of the mining lease. The plan for plantation and SMC activities 

will be prepared and submitted to MoEF&CC before Stage-II Clearance”. 

“10. The surface area of diverted land for underground mining shall be Rehabilitated and 

enriched by using indigenous species with participation of local people at the project cost. 

The user agency shall prepare the plan for the purpose in consultation with state forest Dept”. 

“13. 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. Approved 

scheme/plan shall be submitted to the Ministry along with compliance of Stage-I approval: 

i. Mitigative measures to minimize soil erosion and choking of stream shall be implemented 

within a period of three year with effect from the issue of Stage-II clearance in accordance 

with the approved Plan in consultation with the State Forest Department; 

ii. 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 scheme; 

iii. Construction of check dams, retention /toe walls to arrest sliding down of the excavated 

material along the contour in accordance with the approved scheme; 

iv. 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;” 
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2.2. OBJECTIVES OF THE PLAN 

The plan objectives to comply with the conditions mentioned under the preceding para may be 

summarized into the following heads: 

(A) Demarcation of diverted forest land by construction of a stone wall/trench/barbed wire 

fencing with angle iron; 

(B) Rehabilitation-cum-enrichment of Mining Lease area through appropriate Soil & Moisture 

Conservation measures; 

(C) Restocking and rejuvenation of degraded open forests (having crown density less than 

0.40), if any, located in the area within 100 meter from outer perimeter of the mining lease; 

and 

(D)  Stabilization of the overburden dumps so as to ensure that angles of repose at any given 

place is less than 280. 

------------xxx------------ 
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3. ABOUT THE TARGET AREA 

3.1. IDENTIFICATION OF THE TARGET AREA 

The identified objectives under the Plan clearly mandate the Target Area to be the area 

encircling 100m periphery of Surda ML. In order to comply with the conditions laid under 

Stage-I Forest Clearance granted to the Project, the Target Area could be divided into following 

two parts: 

(i) Mining Lease Area; and  

(ii) The area located between the ML boundary and 100m periphery around the ML area. 

For formulation of the instant Plan, the present status of the Target Area particularly, the crown 

density of forests and the drainage pattern of the area have been studied in great detail so as to 

enable the selection of prescriptions towards the rehabilitation and enrichment of the Target Area. 

3.2. LAND SCHEDULE OF SURDA MINING LEASE 

 The Land Schedule as mentioned in the Mining Lease granted by the State Government is as 

follows. 

Table 1: Surda Mining Lease – Land Schedule 

Sl. 
No. 

Village Thana 
No. 

Raiyati 
Land 

(acres) 

Anabad 
Bihar 
Sarkar 
(acres) 

Anabad 
Sarva- 

Sadharan 
(acres) 

Distt. 
Board 
(acres) 

Forest 
Land 

(acres) 

Total 
Area 

(acres) 

Total 
Area 
(ha.) 

1. Benashol 100 3.80 1.25 - - 3.91 8.96 3.63 
2. Sohada 101 122.29 184.43 4.69 5.62 134.61 451.64 182.77 
3. Surda 102 144.80 47.02 11.12 2.45 82.92 288.31 116.68 
4. Pathargora 160 8.24 8.97 - 0.65 8.13 25.99 10.52 
5. Forest Block  1098 21.80 25.02 - - 138.72 185.54 75.08 

Total 300.93 266.69 15.81 8.72 368.29 960.44 388.68 
 

The location of Surda Mining Lease on Toposheet is as follows. 
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Map 1: Location of Surda Mining Lease on Toposheet 
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3.2.1. Village-wise Forest Land Details of Surda Mining Lease 

The break-up of forest land and non-forest land under Surda Mining Lease is as under. 

Table 2: Surda Mining Lease – Forest Land Details 

Sl. 
No. 

Village Thana 
No. 

Forest Land (ha) Non-Forest Land (ha) Total Area (ha) 

1. Benashol 100 1.58 2.05 3.63 
2. Sohada 101 54.46 128.31 182.77 
3. Surda 102 33.56 83.12 116.68 
4. Pathargora 160 3.29 7.23 10.52 
5. Forest Block  1098 56.14 18.94 75.08 

Total 149.03 239.65 388.68 
 

3.3. VILLAGES ENCLAVED WITHIN THE TARGET AREA AND CORRESPONDING 

ADMINISTRATIVE UNITS OF FOREST DEPARTMENT 

The Target Area inclusive of 100m periphery of Surda ML area consists of a total of 6 villages and 

a forest block. The names of the villages are being tabulated hereunder in accordance with the sub-

units of forest administration, namely Forest Range, Beat and Sub-Beat.  

Table 3: Target Area Villages and Corresponding Forest Administrative Units 

Range Beat Sub-Beat Sl. 
No. 

Village Thana/Thana 
No. 

Total 
Forest 
land 
(ha) 

Forest 
Land 
under 

Lease (ha) 
Musabani Musabani Benashol 1. Benashol Ghatsila-100 182.72 1.58 

2. Sohada Ghatsila-101 56.22 54.46 
Surda 3. Surda Ghatsila-102 49.10 33.56 

4. Pathargarha Ghatsila-160 111.20 3.29 
5. Laukeshra Ghatsila-159 3.61 - 

Rakha Mines Royam Kendadih 6. Forest Block Ghatsila-1098 980.57 56.14 
7. Samaydih Ghatsila-97 219.36 - 

 

The villages involved within and beyond Surda ML area extending up to 100m are being shown in 

the following map. 
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Map 2: Villages Involved Within and Beyond Surda ML Extending up to 100m 
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3.3.1. Description of Notified Forest Land within the Target Area and Corresponding 

Prescriptions under the Working Plan 

The prescriptions laid under the approved Working Plan of Jamshedpur Forest Division with 

respect to the notified forest land located within the Target Area villages are being tabulated 

hereunder.  

Table 4: Working Plan Prescriptions with respect to Notified Forest Land in Target Area 
Villages 

Range/Beat/ 
Sub-Beat 

Village Thana/Thana 
No. 

Forest 
Land (ha) 

CWSWC* RSMCWC* PWC* 

Musabani/ 
Musabani/ 
Benashol 

Benashol Ghatsila-100 182.72 - 34.78 147.94 
Sohada Ghatsila-101 56.22 23.56 22.56 10.10 

Musabani/ 
Musabani/ 

Surda 

Surda Ghatsila-102 49.10 - - 49.10 
Pathargarha Ghatsila-160 111.20 - - 111.20 

Laukesra Ghatsila-159 3.61 - - 3.61 
Rakha Mines/ 

Royam/ 
Kendadih 

Forest Block Ghatsila-1098 980.57 134.78 668.76 177.03 
Samaydih Ghatsila-97 219.36 98.56 105.87 14.93 

*CWSWC – Coppice with Standard Working Circle. 
*RSMCWC – Rehabilitation-cum-Soil and Moisture Conservation Working Circle. 
*PWC – Plantation Working Circle. 

3.4. NOTIFIED/DEMARCATED FOREST BOUNDARIES AND FOREST COVER WITHIN THE 

TARGET AREA 

The Notified/Demarcated Forest land boundaries are being shown in the following map: 
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Map 3: Notified Forest Land Boundaries within the Target Area 

 

The Forest Cover Map (FSI, 2021) of the Target Area is as follows. 
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Map 4: Forest Cover Map of the Target Area (FSI, 2021) 
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According to the aforementioned forest cover map of the Target Area, the area under different 

tree canopy density classes are as under: 

Table 5: Target Area Under Different Tree Canopy Density Classes 

Sl. No. Forest Density Classes Tree Canopy Density Area (ha) 
1. Very Dense Forest ³ 70% - 
2. Moderately Dense Forest < 70%; ³ 40% 16.1528 
3. Open Forest < 40%; ³ 10% 52.0833 
4. Scrub Forest < 10% 52.5444 
5. Non-Forest - 354.2550 

Total area 475.0355 
 

3.5. LAND USE AND LAND COVER OF THE TARGET AREA 

The Land Use and Land Cover map of the Target Area may be appreciated through the following 

map: 
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Map 5: Land Use/ Land Cover of the Target Area 
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The corresponding areas against different kinds of land use/land cover in the Target Area are 

being tabulated as follows. 

Table 6: Area Details under different Land Use/Land Cover in the Target Area 

Sl. No. Land Use Class Area (ha) Percentage 
1. Bare Ground 43.4811 9.16 
2. Built Area 48.2353 10.16 
3. Crops 274.6940 57.86 
4. Flooded Vegetation 4.3763 0.92 
5. Grass 4.5603 0.96 
6. Scrub/Shrub 4.5911 0.97 
7. Trees 94.8291 19.97 

Total 474.7672 100.00 
 

The LULC data mentioned above shows that the Target Area is predominantly covered 

by crops and only about 20% of the area has some kind of vegetation over it.  

3.6. PHYSIOGRAPHY OF THE TARGET AREA 

The Target Area is situated at the edge of the Chhotanagpur Plateau which is characterized by 

gentle to moderately steep or steep slopes. The Target Area is on the eastern fringes of the 

Chhotanagpur Plateau. The western half of the area is covered by a prominent escarpment 

extending in the northwest–southeast axis whereas the eastern half comprises of the valley of 

Subarnarekha River which flows at a distance of about 2.5 km east of Surda Mine Lease.. The 

escarpment comprises of a series of hills rising to maximum height of 531 m AMSL. This 

escarpment is covered with Sal forests. 

It is precisely located at the bottom of escarpment extending in the north-south direction. 

Consequently the western part of the lease area rises steeply to a height of about 260 m above 

mean sea level (AMSL) from a base slightly more than 100 m AMSL. The central and eastern part 

of the lease area slopes gently towards the east. The lower most part of the lease is at 104 m AMSL 

located on the eastern boundary of the lease. The ground slopes gently eastwards towards the 

Subarnarekha River, which flows at a distance of about 2.5 km east of Surda Mine Lease. 

------------xxx------------ 

 

 

 



17 
 

4. METHODOLOGY ADOPTED IN FORMULATION OF REHABILITATION-
CUM-ENRICHMENT PLAN 

4.1. ASSESSMENT OF CANOPY COVER OVER FOREST LAND IN THE TARGET AREA 

In order to assess the crown/canopy cover of the Target Area, two separate methods have been 

resorted to – (a) Using Crown Densiometer; and (b) Normalized Difference Vegetation Index 

Analysis. Two independent methods have been used to validate the results in a scientific manner. 

4.1.1. Using Crown Densiometer 

4.1.1.1. Crown Densiometer – A Brief Description  

A Crown/spherical Densiometer is a pocket-sized instrument used for estimating forest overstory 

density. It consists of a highly polished convex or concave chrome mirror with a spherical 

curvature, allowing a wide overhead reflection. A grid system, either scratched on the mirror 

surface or placed above it, is used to estimate canopy cover. The grid contains quarter-inch squares 

with assumed dots to help in counting open spaces, and the percentage of canopy cover is derived 

by subtracting the counted open dots from the total.  

 
The densiometer is mounted in a compact wooden box with a spirit level for accurate positioning. 
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Operators hold the instrument level at chest height and take readings at different forest locations. 

Consistency in measurement requires training and experience, especially in differentiating between 

dense and thinly spread canopies. Seasonal variations, particularly in deciduous forests, must be 

considered. The instrument has been tested in multiple forests, showing high reliability with 

variations within ±5% when classifying overstory density. The method is simple, portable, and 

does not require tripods, making it useful for foresters, ecologists, and conservationists. Repeated 

sampling across sites helps in obtaining an accurate average canopy cover estimate for a given 

forest area. 

4.1.1.2. Working of Crown Densiometer 

As stated earlier, the Spherical Densiometer consists of either a convex mirror or a concave mirror 

with twnty-four 1/4 inches squares engraved on the surface.  The design is such that the operator 

views the same degree of arc overhead regardless of the user being in a low lying canopy area or a 

mature stand of high canopy forest. The Spherical Crown Densiometer comes housed in a 3” x 3” 

Hardwood case with a built in leveling bubble and instructions included. 

 

Each square of the grid on the Densiometer is then equally subdivided mentally into 4 smaller 

squares (1/8” X 1/8”) and represented by an imaginary dot in the centre of each of the smaller 

squares.  Thus, a total of 96 dots representing smaller square areas can then be counted within the 

grid.  Once the representative forest site has been selected for measurement, the user holds the 

Instrument at about 12”-18” distance in front of body and at elbow height, so that operator’s head 

is just outside of grid area. The operator can then count the number of dots representing the 

smaller (1/8” X 1/8”) square areas of CANOPY OPENINGS, up to a total of 96.  The number 

determined is then multiplied by 1.04 (1/96 x 100) to obtain the percent of overhead NOT 
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OCCUPIED by canopy.  The difference between this percentage and 100% is the estimated 

overstory density in percent. 

The statistical accuracy and repeatability of the instrument is based on taking four readings, using 

up to 96 dots representing the smaller (1/8" X 1/8") squares for up to a total of 384 smaller 

squares per site (96 X 4), and then averaging all four readings at the different orientations about 

the reference tree.  Obviously, in a forest environment, one shall be counting considerably less 

than 96 dots representing the smaller squares, so the exercise is a lot less laborious than it might 

first appear.  The denser the overstory canopy, the fewer dots one shall have to count since the 

1/8" X 1/8" areas are to be counted in which one can see sky in the major portion of each of the 

smaller squares. 

4.1.1.3. Methodology Adopted to Assess the Canopy Cover Over Forest Land 

in the Target Area Using Crown Densiometer 

The assessment of canopy cover over the forest land involved in the Target Area is our prime 

objective. The Target Area obviously constitutes of the area under Surda ML as well as the area 

enclaved within 100m periphery of the lease area. The methodology adopted to achieve the 

aforesaid objective consisted of dividing the whole target area into grids measuring 100m 

x 100m (1 ha). Selection of grids for study were made through random sampling and 

densiometer data was collected at the four corners of the selected grids so as to capture 

variations in canopy cover. The canopy cover assessment was carried out in two key zones: 

the mining lease area, which includes forest land directly above the underground mining 

operations, and the 100-meter buffer zone.  

The delineated grids are being shown in the following map: 
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Map 6: Grid Map of the Target Area 

 

The Village-wise grid nos. are being tabulated as follows. 

Table 7: Village-wise Grid Nos. of 100m x 100m size 

Sl. 
No. 

Village Grid Nos. within ML Grid Nos. outside ML 
(100m buffer) 

1. Benashol 392, 399 
 

51, 52, 53 
 

2. Sohada 168, 172, 173, 174, 176, 177, 178, 179, 180, 181, 182, 185, 186, 
187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 199, 200, 201, 
202,  203, 204, 205, 206, 207, 208, 209, 210, 213, 214, 215, 216, 
217, 218, 219, 220, 221, 222, 223, 224, 227, 228, 229, 230, 231, 
232, 233, 234, 235, 236, 237, 238, 241, 242, 243, 244, 245, 246, 
247, 248, 249, 250, 251, 252, 255, 256, 257, 258, 259, 260, 261, 
262, 263, 264, 265, 266, 268, 269, 270, 271, 272, 273, 274, 275, 
276, 277, 278, 279, 280, 282, 283, 284, 285, 286, 287, 288, 289, 
290, 291, 292, 293, 294, 296, 297, 298, 299, 300, 301, 302, 303, 
304, 305, 306, 307, 308, 311, 312, 313, 314, 315, 316, 317, 318, 
319, 320, 321, 322, 325, 326, 327, 328, 329, 330, 331, 332, 333, 
334, 335, 336, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 
349, 350, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 
369, 370, 371, 372, 373, 374, 375, 376, 377, 378, 383, 384, 385, 
386, 387, 388, 393, 394, 395 

54, 55, 56, 57, 58, 59, 60, 
61, 62, 63, 75, 76, 77, 78, 
79, 80, 81, 82, 83, 84, 85, 
86, 87, 88, 89 

3. Surda 12, 13, 14, 25, 26, 27, 28, 34, 38, 39, 40, 41, 42, 47, 48, 49, 50, 
51, 52, 53, 54, 55, 56, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 86, 87, 88, 89, 90, 
91, 92, 93, 94, 95, 96, 97, 98, 100, 101, 102, 103, 104, 105, 106, 
107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 

65, 66, 67, 68, 69, 70, 71, 
72, 73, 74 
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120, 121, 122, 123, 124, 125, 126, 128, 129, 130, 131, 132, 133, 
134, 135, 136, 137, 138, 139, 140, 143, 144, 145, 146, 147, 148, 
149, 150, 151, 152, 153, 154, 158, 159, 160, 161, 162, 163, 164, 
165, 166, 167, 175 

4. Pathargarha 3, 4, 5, 6, 7, 8, 9, 10, 11, 19, 20, 21, 22, 23, 24, 35, 36, 37 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 16 

5. Laukeshra - 14, 15, 64 
6. Forest 

Block 
1, 2, 15, 16, 17, 18, 29, 30, 31, 32, 33, 43, 44, 45, 46, 57, 58, 59, 
71, 72, 85, 99, 127, 141, 142, 155, 156, 157, 169, 170, 171, 183, 
184, 197, 198, 211, 212, 225, 226, 239, 240, 253, 254, 267, 281, 
295, 309, 310, 323, 324, 337, 338, 351, 352, 353, 365, 366, 367, 
368, 379, 380, 381, 382, 389, 390, 391, 396, 397, 398 

17, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27, 28, 29, 30, 
31, 32, 33, 34, 35, 36, 37, 
38, 39, 40, 41, 42, 43, 44, 
45, 49, 50 

7. Samaydih - 46, 47, 48 
 

Canopy cover has been assessed using densiometer at the four corners of the grids selected 

randomly. The selected grids are being shown in the following map. 

Map 7: Grids Selected for Densiometer Data Collection 

 

 

 

 

 

 



22 
 

4.1.1.4. Densiometer Data with respect to Selected Grids 

Densiometer data has been collected at the four corners (named as A, B, C &D) of the selected 

grids. The data is being presented in the following table. 

Table 8: Village-wise Densiometer Results in the Selected Grids 

Grid 
No. 

Village Four 
Corners 

No. of 
Blank 

squares 

No. of Blank 
Densiometer 

Dots* 

Canopy 
Blank (%)** 

Canopy Cover 
(%)*** 

Average 
Canopy 

Cover (%) 
WITHIN ML AREA 

001 Forest Block A 24 96 99.84 0.16 16.80 
  B 16 64 66.56 33.44  
  C 22 88 91.52 8.48  
  D 18 72 74.88 25.12  

076 Surda A 18 72 74.88 25.12 14.72 
  B 24 96 99.84 0.16  
  C 16 64 66.56 33.44  
  D 24 96 99.84 0.16  

104 Surda A 19 76 79.04 20.96 5.36 
  B 24 96 99.84 0.16  
  C 24 96 99.84 0.16  
  D 24 96 99.84 0.16  

116 Surda A 14 56 58.24 41.76 27.20 
  B 22 88 91.52 8.48  
  C 20 80 83.20 16.80  
  D 14 56 58.24 41.76  

113 Surda A 13 52 54.08 45.92 37.60 
  B 24 96 99.84 0.16  
  C 16 64 66.56 33.44  
  D 7 28 29.12 70.88  

201 Sohada A 20 80 83.20 16.80 12.64 
  B 20 80 83.20 16.80  
  C 24 96 99.84 0.16  
  D 20 80 83.20 16.80  

229 Sohada A 21 82 85.28 14.72 19.40 
  B 18 72 74.88 25.12  
  C 17 68 70.72 29.28  
  D 22 88 91.52 8.48  

214 Sohada A 9 36 37.44 62.56 36.56 
  B 11 44 45.76 54.24  
  C 21 84 87.36 12.64  
  D 20 80 83.20 16.80  

256 Sohada A 18 72 74.88 25.12 43.84 
  B 20 80 83.20 16.80  
  C 6 24 24.96 75.04  
  D 10 40 41.60 58.40  

298 Sohada A 5 20 20.80 79.20 37.60 
  B 21 84 87.36 12.64  
  C 16 64 66.56 33.44  
  D 18 72 74.88 25.12  

356 Sohada A 8 32 33.28 66.72 31.36 
  B 14 56 58.24 41.76  
  C 20 80 83.20 16.80  
  D 24 96 99.84 0.16  

354 Sohada A 24 96 99.84 0.16 41.76 
  B 12 48 49.92 50.08  
  C 4 16 16.64 83.36  
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  D 16 64 66.56 33.44  
366 Forest Block A 10 40 41.60 58.40 62.56 

  B 12 48 49.92 50.08  
  C 4 16 16.64 83.36  
  D 10 40 41.60 58.40  

379 Forest Block A 4 16 16.64 83.36 63.60 
  B 11 44 45.76 54.24  
  C 8 32 33.28 66.72  
  D 12 48 49.92 50.08  

381 Forest Block A 12 48 49.92 50.08 41.76 
  B 20 80 83.20 16.80  
  C 16 64 66.56 33.44  
  D 8 32 33.28 66.72  

169 Forest Block A 2 8 8.32 91.68 88.56 
  B 3 12 12.48 87.52  
  C 4 16 16.64 83.36  
  D 2 8 8.32 91.68  

211 Forest Block A 8 32 33.28 66.72 56.32 
  B 4 16 16.64 83.36  
  C 8 32 33.28 66.72  
  D 22 88 91.52 8.48  

173 Sohada A 22 88 91.52 8.48 20.96 
  B 18 72 74.88 25.12  
  C 16 64 66.56 33.44  
  D 20 80 83.20 16.80  

159 Surda A 18 72 74.88 25.12 16.80 
  B 16 64 66.56 33.44  
  C 24 96 99.84 0.16  
  D 22 88 91.52 8.48  

145 Surda A 24 96 99.84 0.16 12.64 
  B 22 88 91.52 8.48  
  C 20 80 83.20 16.80  
  D 18 72 74.88 25.12  

008 Pathargarha A 16 64 66.56 33.44 30.32 
  B 18 72 74.88 25.12  
  C 20 80 83.20 16.80  
  D 13 52 54.08 45.92  

119 Surda A 24 96 99.84 0.16 12.64 
  B 18 72 74.88 25.12  
  C 20 80 83.20 16.80  
  D 22 88 91.52 8.48  

147 Surda A 22 88 91.52 8.48 10.56 
  B 20 80 83.20 16.80  
  C 24 96 99.84 0.16  
  D 20 80 83.20 16.80  

143 Surda A 3 12 12.48 87.52 49.04 
  B 12 48 49.92 50.08  
  C 10 40 41.60 58.40  
  D 24 96 99.84 0.16  

156 Forest Block A 24 96 99.84 0.16 53.20 
  B 3 12 12.48 87.52  
  C 4 16 16.64 83.36  
  D 14 56 58.24 41.76  

171 Forest Block A 14 56 58.24 41.76 57.36 
  B 3 12 12.48 87.52  
  C 4 16 16.64 83.36  
  D 20 80 83.20 16.80  

199 Sohada A 14 56 58.24 41.76 44.88 
  B 4 16 16.64 83.36  
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  C 11 44 45.76 54.24  
  D 24 96 99.84 0.16  

227 Sohada A 24 96 99.84 0.16 26.16 
  B 9 36 37.44 62.56  
  C 14 56 58.24 41.76  
  D 24 96 99.84 0.16  

254 Forest Block A 6 24 24.96 75.04 54.24 
  B 12 48 49.92 50.08  
  C 6 24 24.96 75.04  
  D 20 80 83.20 16.80  

282 Sohada A 4 16 16.64 83.36 37.60 
  B 24 96 99.84 0.16  
  C 20 80 83.20 16.80  
  D 12 48 49.92 50.08  

310 Forest Block A 2 8 8.32 91.68 35.52 
  B 24 96 99.84 0.16  
  C 24 96 99.84 0.16  
  D 12 48 49.92 50.08  

323 Forest Block A 8 32 33.28 66.72 81.28 
  B 2 8 8.32 91.68  
  C 3 12 12.48 87.52  
  D 5 20 20.80 79.20  

326 Sohada A 15 60 62.40 37.60 55.28 
  B 14 56 58.24 41.76  
  C 12 48 49.92 50.08  
  D 2 8 8.32 91.68  

338 Forest Block A 2 8 8.32 91.68 65.68 
  B 16 64 66.56 33.44  
  C 10 40 41.6 58.4  
  D 5 20 20.80 79.20  

Average Canopy Cover Density within ML area = 0.38 
OUTSIDE ML AREA (100M PERIPHERY) 

051 Benashol A 10 40 41.60 58.40 29.28 
  B 24 96 99.84 0.16  
  C 22 88 91.52 8.48  
  D 12 48 49.92 50.08  

049 Forest Block A 4 16 16.64 83.36 35.52 
  B 10 40 41.60 58.40  
  C 24 96 99.84 0.16  
  D 24 96 99.84 0.16  

016 Pathargarha A 24 96 99.84 0.16 23.04 
  B 22 88 91.52 8.48  
  C 20 80 83.20 16.80  
  D 8 32 33.28 66.72  

009 Pathargarha A 24 96 99.84 0.16 25.12 
  B 10 40 41.60 58.40  
  C 22 88 91.52 8.48  
  D 16 64 66.56 33.44  

008 Pathargarha A 16 64 66.56 33.44 27.20 
  B 22 88 91.52 8.48  
  C 18 72 74.88 25.12  
  D 14 56 58.24 41.76  

025 Forest Block A 8 32 33.28 66.72 63.60 
  B 12 48 49.92 50.08  
  C 9 36 37.44 62.56  
  D 6 24 24.96 75.04  

026 Forest Block A 9 36 37.44 62.56 74.00 
  B 6 24 24.96 75.04  
  C 4 16 16.64 83.36  
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  D 6 24 24.96 75.04  
Average Canopy Cover Density outside ML area (100m Periphery) = 0.39 

* No. of Blank Densiometer Dots = (No. of Blank Squares) x 4 
**Canopy Blank (%) = (No. of Blank Densiometer Dots) x 1.04 
*** Canopy Cover (%) = 100 – (Canopy Blank Percentage) 

From the above observations made by crown densiometer, we may conclude that the crown 

density within ML area as well as within 100m periphery of the ML area, is less than 0.4. 

4.1.2. Normalized Difference Vegetation Index Analysis 

The other method utilised for assessing the canopy cover within the Target Area is Normalized 

Difference Vegetation Analysis. The steps undertaken towards this were as follows. 

(a) Preparation of a map of the target area i.e., the ML area including the area enclosed within 

a periphery of 100m from the lease boundary with village boundaries.  

(b) Procuring satellite imagery of the target area (Sentinel-2 satellite imagery; 

(c) Data processing through QGIS software; 

(d) Assessment of vegetation through Normalized Difference Vegetation Index (NDVI) 

analysis; and 

(e) Identification of degraded open forest with crown density less than 0.4. 

4.1.2.1. Normalized Difference Vegetation Index (NDVI) – A Brief 

Introduction 

The use of satellite remote sensing to assess vegetation characteristics has gained significant 

attention in recent years, particularly in monitoring forest health, canopy structure, and vegetation 

dynamics. The Normalized Difference Vegetation Index (NDVI) is a robust and widely used 

remote sensing tool to evaluate vegetation cover, density, and health. Remote sensing provides 

tools to gather data from a distance, using satellites, drones, or aircraft equipped with sensors that 

capture information about the Earth’s surface. This data is often used for vegetation and land-

cover analysis. In particular, forest management and land use change require accurate 

measurements of vegetation characteristics, such as crown density, to monitor ecosystem health 

and forest cover. 

Crown density refers to the amount of ground covered by the crowns (or canopies) of trees, usually 

expressed as a percentage of the total area. Understanding crown density is crucial for assessing 

forest health, structure, and biodiversity. 
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NDVI is a widely used vegetation index in remote sensing, based on the difference between the 

near-infrared (NIR) and red light reflectance. It provides a simple yet effective way to distinguish 

between different types of land cover, with specific utility in determining vegetation health and 

density. 

4.1.2.2. Theoretical Principles of NDVI vis-à-vis Crown Density 

As a matter of fact healthy vegetation absorbs a significant amount of red light due to the 

chlorophyll in leaves, which is essential for photosynthesis. When plants are healthy, the 

absorption is high, and reflectance in the red band is low. In contrast, healthy vegetation reflects a 

large portion of NIR light. This is because the leaf structure, including internal cell layers and air 

pockets, reflects NIR light rather than absorbing it. The more robust the leaf structure and 

chlorophyll content, the more NIR light is reflected. The NDVI formula compares the difference 

between NIR reflectance (which is high in healthy plants) and red reflectance (which is low in 

healthy plants). Therefore, healthy vegetation will have a high NDVI value (close to +1), whereas 

stressed or dead vegetation, which reflects more red light and less NIR, will have a low NDVI 

value (closer to 0 or even negative). 

By analysing the difference between near-infrared and red-light reflectance, NDVI helps identify 

stressed or unhealthy trees, allowing for early detection of issues such as water stress, nutrient 

deficiencies, or pest infestations. 

NDVI is calculated using the formula: NDVI = (NIR – RED)/(NIR + RED) 

Where NIR refers to the Near-Infrared band, which is sensitive to vegetation reflectance and RED 

refers to the Red band, where chlorophyll in plants absorbs most of the light 

The value ranges from -1 to 1, where high values (>0.6) correspond to healthy, dense vegetation, 

and low values (approaching 0) reflect sparse or no vegetation. Values close to -1 are usually found 

in non-vegetated surfaces, such as water bodies, snow, or barren land. 

NDVI can be directly related to vegetation density, as it highlights the amount of green, 

photosynthetically active vegetation. In forest ecosystems, higher NDVI values often correlate 

with greater crown cover, canopy height, and forest biomass. However, it is important to consider 

that NDVI can be influenced by environmental factors such as soil background, topography, and 

seasonal variations. 
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Crown density is a key parameter in understanding forest structure and dynamics. NDVI is not 

directly a measurement of crown density, but it can be used as a proxy. Areas with higher NDVI 

values often correspond to regions with denser canopy cover, which is an indicator of high crown 

density. By analysing NDVI patterns, one can make inferences about canopy structure and 

estimate crown density. 

4.1.2.3. Methodology: NDVI Analysis for Crown Density Assessment 

Remote sensing platforms such as Landsat, Sentinel, and MODIS provide regularly updated 

imagery at varying resolutions. Landsat 8, for example, provides both red and NIR bands that are 

commonly used for NDVI calculations. Also, Drones equipped with high-resolution multispectral 

sensors can capture NDVI data with more localized precision, which is beneficial for assessing 

crown density in smaller forested areas. 

NDVI is calculated pixel by pixel from satellite or aerial imagery. The first step in the process is to 

select images that capture the area of interest and ensure that they cover both the red and NIR 

bands. Once the NDVI is computed, the values are mapped across the landscape, with each pixel 

representing a vegetation density level. 

NDVI values can be used to define vegetation types and estimate crown density using thresholding 

techniques. By setting an NDVI threshold, areas above this value can be classified as “vegetated” 

or “forested”, while those below can be classified as “non-vegetated”. Higher NDVI values are 

indicative of dense forest cover with higher crown density. A typical threshold value might be 0.4, 

where areas with NDVI greater than 0.4 are considered as covered by healthy vegetation. 

Statistical analyses such as regression models or machine learning techniques can be used to 

correlate NDVI values with actual field measurements of crown density (e.g., measured using 

LiDAR or field surveys). These models can be trained to predict crown density in different regions 

based on NDVI data. Finally, ground truthing of the data obtained after NDVI analysis is generally 

used for validation. 

4.1.2.4. NDVI Analysis of the Target Area 

Satellite imagery data of the target area, when processed through QGIS software for NDVI 

analysis, also validated through ground truthing, yields a clear picture of the canopy cover in the  

Target Area. The map of the forest land within the Target Area obtained from NDVI analysis, 

depicting the two classes, one having crown density less than 0.4 and the other more than 0.4 is as 

follows. 



28 
 

Map 8: Canopy Cover in the Target Area as per NDVI Analysis 

 

4.1.2.5. Village-wise Canopy Cover within the Notified Forest Land in the 

Target Area (NDVI Analysis) 

Village-wise canopy cover area is being mentioned under the following table. 

Table 9: Village-wise Forest Land Area and Canopy Cover as per NDVI Analysis 

Village Forest 
Land 
under 

Lease (ha) 

Canopy Cover < 0.4 (ha) Canopy Cover > 0.4 (ha) 
Within ML Outside ML 

(100m Periphery) 
Within ML Outside ML 

(100m Periphery) 

Benashol 1.58 1.58 0.87 - - 
Sohada 54.46 54.06 3.85 0.4041 0.0099 
Surda 33.56 33.51 1.80 0.0497 - 

Pathargarha 3.29 3.29 3.97 - - 
Laukeshra - - - - - 

Forest 
Block 

56.14 56.14 26.54 0.0026 0.6135 

Samaydih - - 1.71 - - 
Total Area 149.03 148.58 38.74 0.4564 0.6234 
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4.2. CONCLUSION AS TO THE CANOPY COVER OF THE TARGET AREA 

The preceding para details the results obtained through two different and independent methods 

regarding canopy cover in the Target Area. The two methods have produced similar results. The 

consolidated area of forest land within the Target Area may be summarized as follows. 

• Total Area of Forest land within ML: 149.03 ha 

• Area of Forest land within ML with canopy density < 0.4: 148.58 ha 

• Area of Forest land within ML with canopy density > 0.4: 0.45 ha 

• Area of Forest land outside ML (100m periphery) with canopy density < 0.4: 38.74 ha 

• Area of Forest land outside ML (100m periphery) with canopy density > 0.4: 0.62 ha 

• Total Treatable Area under canopy density < 0.4: 148.58 + 38.74 = 187.32 ha  

4.3. SOIL AND MOISTURE CONSERVATION PLAN WITHIN THE TARGET AREA 

The Soil and Moisture Conservation Plan broadly means a management plan for treatment of 

erosion prone area of the catchment through agronomic, biological and mechanical measures. The 

development of area-specific SMC plan essentially comprises the prioritization of erosion prone 

areas, selection of suitable conservation measures, implementation and impact assessment. 

4.3.1. Drainage Network of the Target Area 

The Target Area is part of the Subarnarekha Basin. The Subarnarekha River is a major perennial 

river which drains a large part of south-eastern Jharkhand, western part of West Midnapur District 

of West Bengal and north-eastern parts of Odisha adjoining West Bengal before flowing into the 

Bay of Bengal. In the target area, the Subarnarekha flows from northwest towards the south-east 

through a wide valley about 2 – 3 km east of Surda Mine Lease. 

Surda Mine Lease is drained by mainly by two streams. The northern and central parts are drained 

by seasonal drainage channels originating from springs in ML which form the Gharaduba Nala. 

The southern part of the ML is drained by the Surda Nala. These perennial streams flow towards 

the south-east/east to meet each other about 2 km east of the lease’s south-eastern corner before 

draining into the Subarnarekha River about 0.5 km further east. Another perennial stream, the 

Kankuram Nala , flows from the south-west towards the north-east just beyond the lease’s 

northern boundary to join the Subarnarekha River about 2.5 km north-north-east of Surda Mine 

Lease. A small area in the north-western corner of the lease drains into the Kankuram nala. 

Major part of the area has dendritic drainage pattern. The drainage of the area is controlled through 

a network of small seasonal and perennial streams which drain into the Subarnarekha river. The 
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Subarnarekha river flows from the north east towards the south-east about 2.5 km east of the lease 

area. The general groundwater table of the lease hold area is located 12 – 16 m below the ground 

level. The drainage network of the target area is being depicted through the following map: 
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Map 9: Drainage Network of the Target Area 
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4.3.2. Methodology Adopted in Formulation of Soil and Moisture Conservation Plan 

Based on the field survey of the Target Area and the feeder streams and drains, location and 

dimension etc. of soil and moisture conservation activities viz. Gully Plugging, Loose Boulder 

Structures, Stop Dams, De-siltation of ponds and existing stop dams have been determined under 

the instant Plan. The details are mentioned in the next chapter of the Plan. 

4.4. STABILIZATION OF OVERBURDEN DUMPS 

Overburden refers to the soil, rock, and other materials that lie above the mineral deposit. These 

materials are removed to expose the ore for extraction. Once the overburden is removed, it is 

typically stored in dumps near the mining site. These overburden dumps contain non-ore materials, 

and in the case of copper mines, it is typically waste rock, soil, and materials that do not contain 

significant amounts of copper. 

Surda being an underground copper mine, the problem of overburden dump is minimal here. Most 

of the waste rocks etc. are used for underground back-filling. As of now, two dumps are located 

in the lease area which are quite old and therefore, dead. Plants and bushes have come over these 

dump areas and these do not need stabilization as such. The location of these dumps are being 

mentioned in the following table. 

Table 10: Location of Overburden Dumps 

Dump 
Id 

Dump 
Status 

Type of Dump Area 
(ha) 

Latitude Longitude 
From To From To 

Dump 1 Dead Mineral Reject 0.39 22:33:42.86 
22.561906 

22:33:40.59 
22.561275 

86:25:57.40 
86.432611 

86:25:59.18 
86.433106 

Dump 2 Dead Mineral Reject 0.10 22:33:10.43 
22.552897 

22:33:09.32 
22.552589 

86:25:57.71 
86.432697 

86:25:58.83 
86.433008 

 

Following are the representative pictures of the abovementioned dumps: 
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4.5. DEMARCATION OF DIVERTED FOREST LAND 

The diverted forest land is recommended to be demarcated after survey, and trenches/stone wall 

are proposed to be constructed leaving the area diverted to the user agency for surface use (31.07 

ha). The construction of stone wall/trenches shall be a part of the silvicultural & gap planting 

operations to be taken up with the objective of restocking and rejuvenation of degraded open 

forests having crown density less than 0.40. 

------------xxx------------ 
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5. SITE-SPECIFIC PRPOSALS UNDER THE PLAN 

5.1. RESTOCKING & REJUVENATION OF DEGRADED OPEN FORESTS HAVING CROWN 

DENSITY LESS THAN 0.4  

As explained in Chapter 5, the area of forest land within the Mining Lease as well as the area within 

a periphery of 100m around the Mining Lease having crown density less than 0.4, happens to be 

187.32 ha. This includes an area of 31.07 ha of forest land under mining lease which stands diverted 

in favour of the user agency for surface use. Hence, treatable area under this Plan comes out to be 

(187.32 – 31.07) ha i.e., 156.25 ha. As the crown density of this area is very close to 0.4, it is being 

proposed to take up this area for silvicultural operations and gap plantation with local and 

indigenous species as per standard protocol of the Forest Department. The operations shall extend 

up to a period of four years in accordance with the Department protocol. The activities involved 

in silvicultural operation and gap plantation, as prescribed by the Forest Department are as follows. 

• Survey and Demarcation; 

• Cut-back/coppicing/climber cutting/stump dressing/debris removal; 

• Trench/Stone wall/Bush fencing; 

• Pit digging; 

• Soil & Moisture Conservation activities; 

• Raising/procurement of plants of suitable species; 

• Plantation; 

• Weeding-hoeing; 

• Protection etc. 

It is to be noted here that Soil & Moisture conservation measures taking the whole Target Area as 

one unit are prescribed separately under this chapter. The funds earmarked under the estimate of 

silvicultural operations and gap plantation within the forest land located in the Target Area must 

be utilised in such manner that there should be no duplication. 

The proposed area of treatment is being tabulated hereunder for ready reference. 
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Table 11: Villages in which Silvicultural and Gap Planting Operations are to be 
Undertaken 

Range Beat Sub-Beat Village Thana/Thana No. Total forest area to be 
treated 

Musabani Musabani Benashol Benashol Ghatsila-100 156.25 ha 
Sohada Ghatsila-101 

Surda Surda Ghatsila-102 
Pathargarha Ghatsila-160 
Laukeshra Ghatsila-159 

Rakha 
Mines 

Royam Kendadih Forest Block Ghatsila-1098 
Samaydih Ghatsila-97 

    

5.2. DEMARCATION OF DIVERTED FOREST LAND 

 The treatment of diverted forest land with silvicultural and gap planting operations includes its 

requisite fencing. Digging trenches or putting up stone wall at appropriate locations would be the 

best possible option. Barbed wire fencing may not be appropriate as the area is frequented by wild 

animals. Further, since the mining lease area consists of approach roads and many parcels of 

agricultural fields, due care may be taken while construction of trenches/stone wall so as to ensure 

that the area under treatment is secure as well as the area being utilised by the user agency for 

surface use for mining operations remains accessible. It is pertinent to mention that unless the area 

under treatment is not under protection for sufficient time period it would be difficult to 

rehabilitate the degraded open forests. 

5.3. SOIL AND MOISTURE CONSERVATION MEASURES 

The proposed Soil & Moisture Conservation activities within the Target Area (Lease Area + Area 

enclaved within 100m periphery of the Lease Area) including the location and dimension etc. are 

being tabulated as follows. 

Table 12: Site-Specific Soil & Moisture Activities Proposals within the Target Area 

Village Structure/Activity Latitude Longitude Dimension 
Benashol Stop Dam 22.5725 86.4295 20m L x 3m H 

 LBS 22.5721 86.4279 6m L x 2m H 
Forest Block Gully Plugging 22.569 86.4294 3m L x 1m H 

 Gully Plugging 22.569 86.4295 3m L x 1m H 
 LBS* 22.5691 86.4293 12m L x 2m H 
 LBS 22.5694 86.4292 8m L x 2m H 
 LBS 22.5699 86.4291 12m L x 2m H 
 Stop Dam (De-siltation) 22.5517 86.4311 25m L x 3m H 
 Stop Dam (De-siltation) 22.5508 86.4324 18m L x 3m H 
 Stop Dam (De-siltation) 22.5509 86.4335 15m L x 3m H 
 Stop Dam (De-siltation) 22.551 86.4329 15m L x 3m H 



37 
 

 Pond (De-siltation) 22.547 86.4339 30m x 30m 
 Stop Dam (De-siltation) 22.5724 86.4258 30m L x 3m H 
 Stop Dam 22.5723 86.4277 20m L x 3m H 

Sohada Pond (De-siltation) 22.5679 86.4408 20m x 20m 
 Pond (De-siltation) 22.5703 86.4403 20m x 20m 
 Pond (De-siltation) 22.5706 86.4403 25m x 25m 
 Pond (De-siltation) 22.5715 86.4402 20m x 20m 
 Pond (De-siltation) 22.5723 86.4394 20m x 20m 
 Pond (De-siltation) 22.5649 86.4391 40m x 40m 
 Pond (De-siltation) 22.5656 86.4325 30m x 30m 
 Pond (De-siltation) 22.5656 86.4331 20m x 20m 
 Pond (De-siltation) 22.5662 86.4322 30m x 30m 
 Pond (De-siltation) 22.5667 86.4397 35m x 35m 
 Pond (De-siltation) 22.5678 86.4322 20m x 20m 
 Pond (De-siltation) 22.5689 86.4385 60m x 60m 
 Pond (De-siltation) 22.569 86.4339 15m x 15m  
 Pond (De-siltation) 22.5691 86.4336 25m x 20m 
 Pond (De-siltation) 22.5712 86.4375 20m x 20m 
 LBS 22.5644 86.4334 8m L x 2m H 
 Pond (De-siltation) 22.5591 86.4352 30m x 25m 
 Pond (De-siltation) 22.5595 86.4423 20m x 20m 
 Pond (De-siltation) 22.5599 86.437 30m x 30m 
 Pond (De-siltation) 22.5604 86.4384 40m x 35m 
 Pond (De-siltation) 22.5607 86.4411 80m x 50m 
 Pond (De-siltation) 22.5633 86.4341 25m x 25m 

Surda Stop Dam (De-siltation) 22.5507 86.4341 15m L x 3m H 
 Earthen Check Dam 22.5535 86.4371 25m L x 3m H 
 Gully Plugging 22.557 86.4347 3m L x 1m H 
 LBS 22.553 86.4315 8m L x 2m H 
 LBS 22.5539 86.4325 6m L x 2m H 
 LBS 22.5569 86.4352 6m L x 2m H 
 LBS 22.5575 86.4348 10m L x 2m H 
 Pond (De-siltation) 22.5545 86.4447 20m x 20m 
 Pond (De-siltation) 22.5523 86.442 25m x 25m 
 Pond (De-siltation) 22.5536 86.4407 30m x 30m 
 Pond (De-siltation) 22.5537 86.4381 50m x 40m 
 Pond (De-siltation) 22.5548 86.441 20m x 20m 
 Pond (De-siltation) 22.5576 86.4414 40m x 35m 
 Stop Dam (De-siltation) 22.5499 86.4372 10m L x 3m H 
 Pond (De-siltation) 22.555 86.4437 20m x 20m 

Pathargarha Stop Dam (De-siltation) 22.5488 86.4384 22m L x 3m H 
 Pond (De-siltation) 22.5448 86.435 40m x 15m 
 Stop Dam (De-siltation) 22.5483 86.4421 10m L x 3m H 
 Stop Dam (De-siltation) 22.5488 86.4396 10m L x 3m H 

*LBS – Loose Boulder Structure 
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The aforementioned Soil & Moisture Conservation activities/structures are being shown in the 

following map: 

Map 10: Location Map of Soil & Moisture Conservation Measures in the Target Area 

 

5.4. STABILIZATION OF OVERBURDEN DUMPS 

As mentioned in Para 5.4. herein, the two overburden dumps are located in the lease area which 

are quite old and therefore, dead. Plants and bushes have come over these dump areas and these 

do not need stabilization as such. 

5.5. FIELD SURVEY EXERCISE 

The physical field survey of the whole Target Area has been carried out by a team consisting of 

the following members: 

Table 13: Educational Qualification and Experience of the Survey Team 

Sl. No. Name Qualification Experience 
1. Kislay Kumar M. Sc. Ecology 10 years 
2. Anzar Anis M. Tech. Geoinformatics 4 years 
3. Vicky Mahto M. Sc. Botany 3 years 
4. Lamboder Mahto B. Sc. Zoology (Hons.) 2 years 
5. Vikas Kumar Sen B. A. 2 years 
6. Biswa Darshi Behera M. Sc. Geoinformatics Fresher 
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7. Sugandha Ganguli M. Sc. Geoinformatics Fresher 
8. Sujata Nath M. Sc. Geoinformatics Fresher 

5.6. SNAPSHOTS OF FIELD EXERCISE 
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Annexure 1: MoEF & CC Letter granting Forest Clearance (Stage-I) 
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1. INTRODUCTION 

1.1. ABOUT THE PROJECT 

Hindustan Copper Limited (HCL), a Miniratna Category-I, Government of India (GoI) Enterprise 

under the administrative control of the Ministry of Mines, was incorporated on 9th November 

1967 under the Companies Act., 1956. It was established as a Govt. of India Enterprise to take 

over all plants, projects, schemes and studies pertaining to the exploration and exploitation of 

copper deposits from National Mineral Development Corporation Ltd. HCL is Country’s only 

vertically integrated producer of refined copper from indigenous sources. It is the only company 

in India engaged in mining of copper ore and owns all the operating mining lease of Copper ore. 

Major activities of HCL include mining, ore beneficiation and converting of refined copper metal 

into Continuous Cast Rod (CCR) as downstream product. HCL have five units – one each in the 

states of Rajasthan, Jharkhand, Madhya Pradesh, Gujarat and Maharashtra. HCL is a listed 

company on BSE and NSE, with 66.14 % equity owned by the Government of India. 

HCL holds all the operating mining leases of copper in India. In the state of Jharkhand, Hindustan 

Copper Limited has three operative Mining Leases namely Surda Mining Lease (388.68 Hectares), 

Kendadih Mining Lease (1139.60 Hectares) and Rakha Mining Lease (785.091 Hectares). In the 

state of MP, it has Malanjkhand Mining Lease over an area of 479.9 Hectares. The company has 

three Mining Leases in the state of Rajasthan namely Khetri Mining Lease (Lease Area 395.07 ha), 

Kolihan Mining Lease (Lease Area 163.23 ha) and Chandmari Mining Lease (Lease Area 148.45 

ha). 

Indian Copper Complex located in Singhbhum (East) district of Jharkhand near Ghatsila has three 

adjacent mining blocks, namely Surda, Kendadih and Rakha mines. Kendadih mines has two 

blocks Kendadih and Siddheswar while Rakha mines has three blocks, namely Chapri, Rakha and 

Tamapahar. The ore produced in this group of mines is beneficiated at Mosabani concentrator 

plant near Surda mines. Indian Copper Complex, Ghatsila houses a Smelter and Refinery plant 

where copper concentrates from Ghatsila mines are also processed to produce copper cathode. 

1.2. LOCATION OF THE PROJECT 

Surda Mine is located in Mosabani tehsil of East Singhbhum district of Jharkhand State. The mine 

lease lies at an aerial distance of about 3 km south-south-west of Ghatsila town and about 3.5 km 

north-north-east of Mosabani town. The deposit is covered under Survey of India toposheet no. 

73 J/6 bounded between latitudes 220 32’ 43.119” N and 220 34’ 18.848” N and longitudes 860 25’ 
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31.849” E and 860 26’ 22.197” E. The mining lease area falls within Surda, Sohada, Pathargora and 

Benashole villages and Forest Block No. 1098. 

The ML area of 388.68 ha is quadrilateral in shape. The four corner coordinates of the ML are as 

follows: 

• 220 34’ 18.848” N, 860 25’ 31.849” E. 

• 220 32’ 43.119” N, 860 25’ 58.633” E 

• 220 32’ 56.241” N, 860 26’ 45.097”E 

• 220 34’ 17.401” N, 860 26’ 22.197”E 

The mine can be approached from the all-weather road linking Jamshedpur with Mosabani via 

Jaduguda. About 2 km north of Surda, a road branches off from the Jamshedpur-Mosabani Road 

leading to Ghatsila. At present the road is adequate to handle the traffic. The nearest National 

Highway is NH-33, which is at an aerial distance of 6.5 km from the mine and can be approached 

via Ghatsila. 

The nearest railway station is Ghatsila (Howrah-Mumbai Main line; SE Railway), which is located 

at an aerial distance of about 4 km east-northeast of the mine lease.  

The location of Surda Mining Lease on Toposheet is being shown in the following map. 
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Map 1: Location of Surda Mining Lease 

 

 



4 
 

1.3. FORMULATION OF POND DE-SILTATION PLAN – BACKGROUND 

The Central Government vide F. No. 8-64/1993-FC (Vol.) dated 15.06.2024 has granted In-

principle/Stage-I approval under Section 2 (1) (ii) of the Van (Sanrakshan Evam Samvardhan) 

Adhiniyam, 1980 for diversion of 65.52 ha of forest land for expansion of Surda Copper 

Underground Mining Project in favour of M/s. HCL in East Singhbhum District of Jharkhand 

subject to fulfilment of a number of conditions. The condition, in fulfilment of which the instant 

Plan is being formulated, states the following: 

“The User Agency shall prepare a list of existing village tanks and other water bodies with GPS co-

ordinates located within five km from the mine lease boundary. This list is to be duly verified by the 

concerned Divisional Forest Officer. The User Agency shall regularly undertake desilting of these 

village tanks and other water bodies so as to mitigate the impact of siltation of such tanks/water 

bodies. A detailed approved plan for desilting of identified ponds and water bodies to be prepared in 

consultation with forest department and shall be submitted to MoEF&CC before Stage-II approval;” 

------------xxx------------ 
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2. TARGET AREA FOR FORMULATION OF POND DE-SILTATION PLAN 

As suggested under the condition laid by the Central Government, the Target Area for the instant 

Plan has been fixed to be the area encompassed within 5 km radius of the mining lease area.  

2.1. VILLAGES ENCLAVED WITHIN THE TARGET AREA AND CORRESPONDING FOREST 

ADMINISTRATIVE UNITS 

The Target Area along with the enclaved villages is being shown in the following map. 

Map 2: Villages Enclaved within the Target Area (5 km radius) 

 

A total of 36 villages are located within 5 km periphery of Surda Mining Lease. The Target Area 

villages and the corresponding forest administrative units are being tabulated hereunder.  

Table 1: Target Area Villages and Corresponding Forest Administrative Units  

Range Beat Sub-Beat Sl. 
No. 

Village Thana/ 
Thana No. 

Musabani Musabani Benashol 1. Amainagar Ghatshila- 
   2. Benashol Ghatshila-100 
   3. Chakulia Ghatshila-87 
   4. Kadamdih Ghatshila-105 
   5. Kendadih Ghatshila-98 
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   6. Nimdiha Ghatshila-88 
   7. Sohada Ghatshila-101 
   8. Terenga Ghatshila-99 
   9. Tilabani Ghatshila-104 
   10. Uparbandha Ghatshila-103 
  Musabani 11. Badiya Ghatshila-166 
   12. Jamshol Ghatshila-164 
   13. Koilisuta Ghatshila-1094 
   14. Musabani Ghatshila-162 
   15. Rangamatia Ghatshila-163 
   16. Sonagara Ghatshila-165 
  Surda 17. Barhania Ghatshila- 
   18. Laukeshra Ghatshila-159 
   19. Merhia Ghatshila-161 
   20. Patharghara Ghatshila-160 
   21. Surda Ghatshila-102 

Ghatshila Galudih Kalajhor 22. Jagannathpur Ghatshila- 
 Ghatshila Kashida 23. Bagula Ghatshila-157 
   24. Ghatshila Ghatshila- 
   25. Harindhukri Ghatshila-106 
  Bankati 26. Dharambahal Ghatshila-114 
   27. Kitadih Ghatshila-85 
   28. Maubhandar Ghatshila-86 
   29. Susnijobni Ghatshila-115 

Rakhamines Royam Kumirmuri 30. Chapri Ghatshila-89 
   31. Patkita Ghatshila-96 
  Bankai 32. Dhobni Ghatshila-1096 
  Kendadih 33. Forest Block Ghatshila-1098 
   34. Kakdaha Ghatshila-1097 
   35. Samaydih Ghatshila-97 

Chakulia Narsinghgarh Narsinghgarh South 36. Janbani Ghatshila- 
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3. POND ECOSYSTEM 

3.1. GENERAL ACCOUNT OF POND ECOSYSTEM 

Ponds are the biodiversity hotspots that collectively support far more species, including rare and 

threatened species than other freshwater habitats. These also provide food security to the 

developing nations.  Despite the ecological and social benefits, the ponds were largely excluded 

from several international and national legislations and commitments targeting freshwater 

ecosystem protection and conservation. Restoration and management efforts are primarily directed 

towards the larger water bodies and the wetlands of national importance, or are part of a national 

protected area network. The increasing number of scientific studies on ponds in recent decades 

indicates the growing concern of the global community. A large number of studies have focused 

on the physicochemical characteristics, specific species-based biodiversity conservation and 

enhancing targeted ecosystem services of ponds. However, the narrow utilitarian use-based 

conservation (i.e., conservation of specific species and ecosystem resources to avoid possible 

shortages in the future with harmful economic and social consequences) fails to recognize the 

multiple anthropogenic pressures and provides narrow solutions which are inefficient to regenerate 

the degraded pond ecosystem. 

Ponds are the centuries-old traditional water harvesting structures central to the settlement pattern 

of India. In 2017–2018, Space Application Centre mapped 2,31,195 water bodies and wetlands in 

the country covering 15.98 Million hectares of area which accounts for 4.86% of the total 

geographical area of India (i.e., 328.7 Million hectares). The distribution of ponds and tanks 

indicate two-third (i.e., 65.67%; 151,815 ponds/tanks) of the total water bodies and wetlands 

mapped in the country and contribute 11.4% of the total mapped area. Aquaculture ponds occupy 

2.7% of the total mapped area. The wetlands of size < 2.25 ha were excluded from wetland 

classification and identified only as point features. It is relevant to mention here that the surface 

area of majority of small ponds in India is < 1 ha. According to the  5th census of minor irrigation 

scheme (2013–2014), the contribution of the ponds/tanks towards irrigation is 41%, which is the 

largest in the surface flow minor irrigation scheme of India. 

A large number of ponds are located in the plateau and desert region of the country compared to 

the Himalayan and Indo-Gangetic plains, indicating their significance as the water-storage 

structure in the water-scarce regions of the country. Large number of ponds and tanks (including 

aqua-culture ponds) are located in southern-India. Majority of ponds and tanks are in Andhra 

Pradesh followed by Tamil Nadu, Maharashtra, Karnataka, and Telangana. Pond-like structures 

are also called tanks in the southern states of India.  
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Historically, ponds were the livelihood source and economic base for the communities. They were 

mainly managed by the local community which ensured the equitable share and distribution of 

water to the people. In the eighteenth century, many villages in India contributed ~ 5% of their 

gross produce to the maintenance of the ponds. With the advent of large-scale irrigation projects, 

the significance of community-managed ponds was neglected. The perverse incentives and 

government policies encouraged the over-extraction of groundwater and surface water resource 

disregarding water conservation and deserting the pond ecosystem. 

3.2. POND REHABILITATION 

3.2.1. Rationale 

The rationale for pond restoration is valid not only from the equity and stability points of view but 

also from the economic angle. Thus, future food security is critically linked to protecting and 

strengthening these structures. 

Pond restoration has another important benefit in terms of groundwater replenishment. 

Recharging of groundwater appears to be one of most pressing reasons for pond restoration given 

the fact that groundwater is the single largest source of irrigation in most parts of India. It is 

observed that in the absence of replenishing mechanisms like ponds or canals, water supply 

available from wells is much limited. In most regions open wells have dried up and water levels go 

down rapidly in the deep borewells in the absence of well managed tanks/ponds in the vicinity, 

especially during the low rainfall years. And whenever canals/tanks do not get adequate supply, 

the wells located in the vicinity get poor recharge and the independent wells get almost negligible 

recharge due to low rainfall. This not only emphasises the rationale for the revival of ponds but 

also points to the need for conjunctive use of surface and groundwater resources. 

Therefore, restoring these systems will go a long way in addressing the issues of food security, 

regional imbalances, ecological balance, etc. While there is urgent need for policy intervention in 

this regard, the need for managing these resources in a sustainable manner is equally important. 

As these systems fall under Common Property Resources, collective action is a prerequisite for 

their management. Traditionally, local people through institutional arrangements managed these 

systems. These traditional systems of resource management have degenerated over time due to the 

state interventions and due to the social, political and economic dynamics at the village level. Loss 

of capacity of the ponds is not only the loss of pond irrigation but also loss of groundwater 

recharge in the pond dominant regions, which are relatively dry and drought-prone and dependent 

on wells as much. 
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3.2.2. Sedimentation and Soil Erosion – A Major Issue 

For small ponds, sediment deposition is a serious problem as the rate of siltation is much higher 

compared to large water bodies and this reduces the useful life of the pond. Apart from 

geomorphological processes, soil erosion is largely governed by anthropogenic modifications in 

the catchment such as concrete drainage networks, deforestation, agriculture intensification, road 

construction, and uncontrolled grazing. High rate of topsoil erosion in India threatens the 

ecological dynamics of the receiving water bodies including ponds. In India, scientists have 

estimated the average rate of soil erosion as 16.35 ton/ha/year, of which 10% are deposits in the 

reservoirs and ponds leading to the reduction of storage capacity by 1 to 2% annually. Reduction 

in the water retention capacity of ponds affects the agricultural productivity and livestock in the 

developing region. It has been found that ponds are the major sediment sink compared to the large 

dams. Soil erosion and sediment transport not only are responsible for sediment load but also 

deliver sediment-associated nutrients, organic matter, heavy metals, and other emerging 

contaminants to the ponds. According to Ramsar Convention on Wetlands (2018), the erosion of 

nutrient-rich topsoil leads to increased nitrogen and phosphorus transport globally. It has also 

been reported that the partitioning of heavy metals in the pond sediment is in the order of Pb > 

Cr > Cd. In India, a large number of ponds are surrounded by habitation and residential area. The 

landlocked ponds in the country with narrow or no outlet are highly susceptible to sediment 

deposition and accumulation of contaminants. 

3.2.3. Pond Acidification 

Freshwater acidification is harmful to various aquatic organisms. Climate warming and changes in 

water chemistry profoundly affect the pond’s pH. The rise in atmospheric carbon dioxide lowers 

the pH in ponds. Human-induced acidification can be due to atmospheric deposition of carbon 

dioxide and other inorganic acids or by natural processes and organic acids. The emission of 

gaseous pollutants such as nitrogen dioxide and Sulphur leads to acid precipitation and subsequent 

acidification of the ponds. The biodiversity of ponds decreases with an increase in acidification, as 

the species sensitive to low pH cannot survive in the acidifying ponds. Acidity in ponds alters the 

solubility of metals in water and increases their toxicity as the metals in dissolved state are more 

toxic in soft water. In a study of the heavy metal accumulation (mainly Zinc and Copper) with 

increased acidification in the ponds of East Kolkata wetlands, it has been found that a negative 

relation between pH and dissolved Zn and Cu in the ponds indicating that the acidification 

accelerates the dissolution of heavy metals in the ponds affecting the floating food chain such as 

planktons, and fishes through bioaccumulation. 
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3.2.4. Climate Change and Pond Rehabilitation 

The major impacts of climate change are likely to occur through water. Climate change predictions 

of the Intergovernmental Panel on Climate Change (IPCC) for South Asia (Indian Region) 

indicated 0.50C-1.20 C increase in temperature by 2020 (IPCC, 2007). Rainfall pattern is also likely 

to change in terms of distribution and intensity. While agriculture as a whole is expected to be 

mostly negatively impacted rain-fed agriculture, where pond irrigation is concentrated, in particular 

is expected to be impacted differently under the climate change (IPCC, 2007). Rain-fed agriculture 

may have unexpected changes in its crop compositions and crop calendar as the pattern and 

structure of climatic variables may change. These unexpected changes could sometimes be 

beneficial when they are internalised. But mostly these impacts become cascading due to the 

various socio-economic changes taking place in these regions. Increasing commercialization, 

changes in gender and age composition of working farmers and lack of educated farmers in 

agriculture, increasing labour costs and declining labour productivity are some of the changes that 

complicate the situation on the ground. The cascading impact of all these changes accentuated by 

the climate variability seems to be driving the fortunes of the rain-fed farmers. More importantly 

the farming communities and institutions are unable to foresee these impacts and adequately 

prepare themselves to face the challenges. 

3.3. EFFECT OF MINING PROJECT ON PONDS LOCATED IN ITS BUFFER AREA 

Mining, especially open cast mining, involves removing large amounts of soil and rock to access 

mineral deposits beneath the surface. This process can have a significant impact on the 

surrounding environment, including ponds in buffer areas near mining projects. Buffer areas are 

typically designated to protect sensitive ecosystems and water bodies from the effects of mining 

activities. However, these areas can still be negatively impacted by various factors related to mining 

operations. Some key ways in which ponds in buffer areas can be affected by open-cast mining 

projects are described in the following paras. 

3.3.1. Water Quality Degradation 

• Sediment Runoff: During mining, large quantities of soil and waste material (overburden) 

are removed, which can lead to increased sediment runoff. If this runoff reaches nearby 

ponds, it can lead to siltation, clouding the water, reducing light penetration, and harming 

aquatic life. 

• Chemical Contaminants: Mining operations often involve the use of chemicals like cyanide 

or sulfuric acid, which can leach into water bodies. Heavy metals, such as mercury, arsenic, 
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and lead, may also be present in mine waste. These contaminants can accumulate in ponds, 

affecting water quality and harming aquatic organisms. 

• Acid Mine Drainage: This occurs when sulphide minerals exposed during mining react 

with water and oxygen to form sulfuric acid. The resulting acidic water can drain into 

nearby water bodies, lowering the pH and making the water toxic to aquatic organisms. 

3.3.2. Changes in Hydrology 

• Altered Water Flow: Open-cast mining can significantly alter the local hydrology by 

changing natural water flow patterns. Excavating large areas can disrupt groundwater flow 

and surface runoff, which may reduce the inflow to ponds or lead to flooding in buffer 

areas. This can affect the availability of water for aquatic ecosystems. 

• Water Table Lowering: Mining can lower the water table in the surrounding area, 

potentially reducing the water levels in nearby ponds. This can affect aquatic plants, fish, 

and other organisms that rely on stable water levels. 

3.3.3. Habitat Destruction 

• Loss of Vegetation: Mining activities often involve clearing vegetation even in the buffer 

zones, which can lead to the destruction of habitats for terrestrial and aquatic species. 

Vegetation loss also means less filtration of pollutants from runoff before they reach 

ponds, increasing the likelihood of contamination. 

• Disruption of Ecosystem Services: Ponds in buffer zones may provide important 

ecosystem services, such as water filtration, habitat for wildlife, and a source of water for 

nearby communities. Mining activities can degrade these services, affecting biodiversity 

and local communities. 

3.3.4. Dust and Air Pollution 

• Airborne Dust: Open-cast mining operations generate significant amounts of dust, which 

can settle on water bodies, altering water chemistry and temperature. Dust can reduce the 

oxygen content in ponds, affecting fish and other aquatic life. 

• Temperature Changes: Dust accumulation on ponds can also affect their thermal 

properties, possibly leading to changes in water temperature that may harm sensitive 

species of aquatic life. 
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3.3.5. Fragmentation of Ecosystems 

• Isolation of Habitats: The development of mining projects often leads to fragmentation of 

habitats, which can isolate populations of species in buffer areas and ponds. Fragmentation 

can reduce genetic diversity and the ability of species to migrate, find food, or reproduce. 

• Increased Human Activity: Increased human activity in mining areas, including 

transportation and infrastructure development, can lead to further disturbance in buffer 

areas, potentially causing long-term degradation of ecosystems. 

3.3.6. Cumulative Impacts 

• Compounding Effects Over Time: The long-term and cumulative impacts of mining, 

especially open-cast mining, can intensify over time. Repeated sedimentation, 

contamination, and habitat loss can lead to the gradual degradation of ponds in buffer 

zones, reducing their ability to support diverse ecosystems and perform key ecological 

functions. 

Thus, ponds in buffer areas of mining projects are at risk of degradation due to factors such as 

water quality contamination, changes in hydrology, habitat destruction, and dust pollution. 

Effective mitigation measures, such as sediment control, water treatment, and habitat restoration, 

can help reduce these impacts and protect the ecological integrity of these critical water bodies. 

3.4. LEGAL AND OTHER CHALLENGES 

India is a signatory of the Ramsar Convention on Wetlands (1971). The Wetland (Conservation 

and Management) Rules, 2017 of India under the provision of the Environment Protection Act, 

1986 prioritizes wetland conservation and strictly prohibits encroachment, solid waste dumping, 

disposal of untreated waste, industrial expansion, conversion, and poaching within the wetland 

area. However, wetland rules are mainly applicable to the natural water bodies having inundation 

area >5 ha, thus ignoring the small ponds under the wetland rule. In view of the degradation and 

disuse of existing water bodies causing loss of irrigation potential, the Government of India under 

Ministry of Jal Shakti launched a Repair, Renovation, and Restoration (RRR) scheme, 2005, later 

merged with Prime Minister Krishi Sinchayee Yojana, 2015. Despite the ambitious RRR scheme 

(restoring 3,341 water bodies), ponds were largely excluded from restoration as the scheme centers 

on water bodies of size >5 ha for rural water bodies and between 2 ha and 10 ha for urban water 

bodies (RRR-MoJS 2017). As per new 2022 guidelines, water bodies of size >2 ha (rural water 

body) and >1 ha (urban water body) are eligible for the RRR scheme (RRR-MoJS 2022). In general 

small ponds are of size <1ha, specifically in rural India. Since water is a state subject every state in 
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India has its classification system for water bodies. The nonexistence of a unique water body 

classification system throughout the country contributes to the deterioration of ponds/tanks. 

Although no specific policy and legislative frameworks for ponds/tanks exist in India, their 

conservation and management are indirectly influenced by several other policies for instance, 

National Water Policy-2012, National Environment Policy-2006, National Plan for Conservation 

of Aquatic Ecosystem-2013, National Action Plan on Climate Change-2008, Atal Mission for 

Rejuvenation and Urban Transformation, and The Mahatama Gandhi National Rural 

Employment Guarantee Act-2005. The number of policies and programs running under various 

ministries further complicates pond conservation restoration and management. 

---------------xxx--------------- 
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4. DE-SILTATION METHODS/PROCESSES 

De-siltation of village ponds is the process of removing accumulated sediments (silt, mud, sand, 

and organic matter) from the pond bed to restore its depth, improve water quality, and ensure its 

ecological health. Sediment accumulation in ponds is a natural process, but excessive siltation can 

lead to a reduction in water holding capacity, loss of biodiversity, and poor water quality. The 

primary aim of de-siltation is to restore the pond's functionality for local communities, agriculture, 

wildlife, and biodiversity. 

There are various methods and processes to de-silt village ponds, ranging from traditional manual 

techniques to modern mechanical methods. These methods vary in terms of cost, scale, and 

environmental impact. Different de-siltation methods are being described in the following paras. 

4.1. MANUAL DE-SILTATION METHODS 

Manual de-siltation methods are simple, cost-effective, and environmentally friendly techniques 

used to remove sediment from village ponds. These methods are especially useful in small-scale or 

community-managed ponds where access to heavy machinery or mechanical equipment is limited. 

Manual de-siltation is often labour-intensive but can be an effective way to restore water capacity 

sustainably, improve water quality, and support biodiversity. It also involves local labourers or 

community members, which fosters a sense of ownership and responsibility for pond health. Some 

common manual de-siltation methods for village ponds are as follows. 

4.1.1. Hand Excavation 

This involves using basic tools like shovels, spades, and hoes to manually dig up silt and sediment 

from the bottom of the pond. Labourers typically stand in shallow water or use ropes to access 

deeper areas, scraping the silt into containers (like baskets or sacks) and hauling it out. The pond 

is typically drained or partially lowered to expose sediment. Manual labourers scoop out the silt 

from the pond bed and transfer it to the shore for disposal or reuse. The sediment can be used as 

compost for agriculture or disposed of in a nearby location. 

The advantages of this method is its low cost and it does not require machinery or fuel, making it 

suitable for rural settings. It can be done in smaller ponds or ponds with irregular shapes where 

machinery cannot reach. 

The disadvantages of this method are: Labor-intensive and time-consuming; limited to shallow or 

moderately deep ponds. Also, it may take longer to complete the de-siltation process for larger 

areas. 



15 
 

4.1.2. Use of Traditional Tools (Rakes, Nets and Scoops) 

Villagers often use traditional hand tools like large rakes, scoops, or nets to collect silt and organic 

debris from the pond. These tools are often dragged through the water to loosen sediment, which 

is then scooped into baskets or containers for removal. Rakes or scoops are used to gather loose 

silt from the surface or from shallow areas of the pond. Sediment is collected in small quantities 

and placed in baskets or large sacks for removal. Sometimes, nets are used to collect floating debris 

and fine sediment. 

The advantages of this method is that it involves simple tools that are easy to use and inexpensive. 

There is no need for machinery, making it accessible to rural communities. Also, there is less 

disruption to aquatic ecosystems compared to mechanical methods.  

The disadvantages are the limited effectiveness for large-scale de-siltation. The process can be slow 

if the pond is deep or if the silt is compacted. Thus, this method works best for shallow ponds or 

surface sediments. 

4.1.3. Silt Scooping Using Wooden or Metal Scoops 

A scoop (often a large, flat, shallow container made of wood or metal) is used to scrape the 

sediment from the pond bed. This method is similar to using a shovel but is more efficient in some 

situations, especially for areas with a buildup of fine sediment. Workers use the scoop to scoop up 

sediment from the bottom of the pond, starting from the edges and moving inward. The sediment 

is then transferred to containers or directly to the shore. After the scoop has collected enough 

sediment, it is emptied, and the process is repeated. 

This process is efficient for removing shallow layers of silt and mud. It works well in smaller ponds 

with limited water depths. However, it requires manual effort and may be ineffective for deeper 

ponds. And the process is limited to soft, loose sediment (compacted or hard sediments may be 

difficult to scoop). 

4.1.4. Basin Digging (Excavating Small Sections at a Time) 

In this method, the pond is divided into smaller sections or “basins”, and sediment is removed 

incrementally, starting from one basin. This can help manage the workload, allowing labourers to 

tackle one section at a time. The pond is typically sectioned off into smaller areas, and one area is 

de-silted at a time. Labourers manually excavate the sediment from each basin, removing it and 

transporting it to the shore. This method allows for controlled de-siltation, especially when the 

pond is large. 
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The advantage of this method is that it allows for systematic and gradual sediment removal. Also, 

it reduces the risk of overwhelming the pond ecosystem with sudden disturbances. However, the 

process is time-consuming and labour-intensive and it may not be suitable for ponds with irregular 

shapes. 

4.1.5. Manual Silt Removal Using Sludge Pumps (Small-Scale Manual Pumps) 

Some manual pumps (like hand-powered sludge or diaphragm pumps) can be used to suck up silt 

and water from the bottom of the pond. These pumps can be operated by hand or with a small 

motor to pump out both water and silt. Typically, a manual pump is lowered into the pond, and 

the sediment-laden water is pumped out to the shore. The sediment is then separated from the 

water using sieves or settling tanks. The sediment is then removed for disposal or repurposing. 

This process is more efficient than manual scooping or raking. It can work for deeper or more 

compacted sediment layers. However, this involves purchase of a manual pump. Further, it is 

labor-intensive to operate, especially in large ponds. 

4.2. MECHANICAL DE-SILTATION METHODS 

Mechanical de-siltation is a more efficient and faster method of removing accumulated silt, mud, 

and sediment from village ponds compared to manual techniques. It involves the use of machinery 

or specialized equipment to remove sediments, which can significantly improve the pond's water 

storage capacity, water quality, and biodiversity. This method is often employed for larger ponds 

or ponds with deep silt buildup that cannot be easily managed through manual labour alone. Some 

common mechanical de-siltation methods for village ponds are being described in the following 

paras. 

4.2.1. Excavators and Backhoe Loaders 

Excavators or backhoe loaders are heavy machines equipped with buckets or scoops to remove 

silt and sediment from the bottom of the pond. These machines scoop up sediment, which is then 

transferred to dump trucks or piles at the pond’s edge for disposal or reuse. The pond is either 

partially drained or the water level is lowered to allow access to the sediment. The excavator’s 

bucket or backhoe scoops up the silt from the pond bed, and it is either deposited on-site or hauled 

away. Excavators can also be used to reshape or deepen the pond if necessary. 

This method is efficient for large-scale de-siltation of larger or deeper ponds. It can remove large 

volumes of sediment quickly and is suitable for ponds with significant silt buildup or where 

sediments are compacted. However, it is expensive to hire or purchase machinery and operators. 
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Also, it may cause environmental damage (e.g., erosion, disturbance of aquatic habitats) if not done 

carefully. Further, it is not ideal for very shallow ponds or those with irregular shapes that 

machinery can't easily reach. 

4.2.2. Dredging (Hydraulic or Mechanical) 

Dredging involves using specialized equipment to scoop or pump up silt and sediment from the 

pond bottom. There are two primary types of dredging: hydraulic and mechanical. 

• Hydraulic Dredging: Uses suction or a high-pressure water jet to loosen the sediment, 

which is then sucked up through a pipe and transported to a disposal area. 

• Mechanical Dredging: Uses mechanical scoops, buckets, or grabs to physically remove 

sediment, which is then deposited into barges, trucks, or on the shore for disposal. 

A dredger is lowered into the pond to remove sediment using either hydraulic pumps or 

mechanical grabs. The sediment is sucked up or scooped into containers for removal. The pond’s 

shape can be maintained or modified if needed during the process. 

The advantages of this method is that it is very effective for deep ponds or ponds with thick layers 

of sediment. It can handle larger volumes of silt and sediment more efficiently than manual 

methods and is suitable for large-scale de-siltation projects. Nevertheless, it requires specialized 

equipment, which can be costly to rent or operate. It may disturb the pond’s ecosystem if not 

managed properly. The disposal of the dredged material also requires additional planning to ensure 

environmental safety. 

4.2.3. Hydraulic Suction Pumps 

This process involves use of hydraulic suction pumps or vacuum pumps which are used to remove 

silt from the bottom of the pond. These pumps use suction to lift sediment and water and 

discharge the slurry to an appropriate disposal site. A suction pipe is lowered into the pond, and 

sediment-laden water is sucked up by the pump. The slurry (water and silt mixture) is discharged 

through pipes to a designated location for dewatering or further disposal. Depending on the 

system, the silt may be separated from the water using filtration or sedimentation tanks. 

This method is less invasive than dredging and causes minimal disruption to the water surface. It 

is effective for removing fine silt and organic matter and it is typically suited for deep ponds and 

ponds with hard-to-reach areas. The disadvantages are that it requires the purchase or rental of 

suction pumps, which can be expensive. Further, it is suitable only for removing silt and fine 
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sediments; large debris may clog the system. Disposal of the slurry properly can be challenging, 

especially in environmentally sensitive areas. 

4.2.4. Mechanical Dredgers with Buckets/Clamshells 

Mechanical dredgers use large buckets or clamshell-type scoops attached to a crane or dredging 

rig. The scoop is lowered to the pond bottom, where it picks up sediment and lifts it to the surface 

for disposal. The mechanical dredger is positioned over the pond, and the bucket or clamshell 

scoop is lowered to scoop up the sediment. The sediment is lifted and deposited into a nearby 

truck or pile for removal. This method is particularly useful for areas with thicker, more compacted 

sediment. 

This method is ideal for ponds with heavy sediment buildup. It is efficient and quick in removing 

large amounts of sediment. It can work in relatively deep ponds. However, equipment is costly to 

purchase or rent. The process may disturb the pond ecosystem, including aquatic plants and 

animals. It may not work well for very shallow ponds or irregularly shaped ponds. 

4.2.5. Dragline Dredging 

This involves a large crane with a dragline bucket attached, which is used to drag across the pond 

bed and remove sediment. The dragline bucket scoops up sediment, which is then lifted and 

transferred to a nearby disposal site. The dragline is positioned at the pond’s edge, and the bucket 

is dragged across the bottom of the pond to scoop up silt. The sediment is lifted to the surface 

and deposited for further transport or use. 

The process is effective for removing large amounts of sediment from deeper ponds as it can 

handle dense, heavy sediments. Hence, it is suitable for deep ponds where other methods may be 

ineffective. The obvious disadvantages of the method are that dragline dredgers are expensive to 

hire and operate, requiring specialized operators. Environmental impact (disturbance to aquatic 

life) needs to be managed. 

4.2.6. Water Jetting (High Pressure Water Jets) 

High-pressure water jets or hoses are used to dislodge compacted silt and sediment from the 

bottom of the pond. The jets break up the sediment, which is then collected and removed using 

other mechanical equipment. High-pressure water is directed at the sediment on the pond bed to 

break it up. The loosened sediment is then removed using scoops, vacuum pumps, or dredgers. 

The advantages are that this process is effective for breaking up compacted or hard layers of silt. 

It can be used in combination with other methods for improved results. However, it requires water 
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sources with sufficient pressure, which may not always be available. Also, it can cause a temporary 

increase in water turbidity, affecting water quality. Potentially this method is more expensive than 

other methods. 

Thus, mechanical de-siltation methods are best suited for larger village ponds, ponds with 

significant sediment accumulation, or ponds where manual methods would be inefficient or 

impossible. While these methods offer speed and efficiency, they come with higher costs and 

potential environmental impacts. In many cases, a combination of mechanical and manual 

techniques may be used to optimize de-siltation and minimize disruption to the pond’s ecosystem. 

Proper planning and careful management are crucial to ensure the ecological health of the pond 

during and after the de-siltation process. 

4.3. BIOLOGICAL OR NATURAL DE-SILTATION METHODS 

These methods focus on promoting natural processes to reduce sedimentation or prevent further 

buildup of silt in ponds. While they are not direct methods of de-siltation, they can help manage 

and control silt accumulation over time. Some of the biological or natural de-siltation techniques 

that can be used in village ponds are being described in the following paras. 

4.3.1. Aquatic Plants and Vegetation 

Aquatic plants are known to play a crucial role in controlling siltation by stabilizing the pond bed, 

absorbing excess nutrients, and improving water quality. 

• Floating Plants: Plants like Water Hyacinth (Eichhornia crassipes) or Duckweed (Lemna 

spp.) can help reduce the amount of sunlight reaching the pond bed, thus reducing the 

growth of algae that might contribute to siltation. 

• Submerged Plants: Plants like Vallisneria, Elodea, or Hornwort (Ceratophyllum 

demersum) help in stabilizing the sediment and preventing erosion of the pond bed. 

• Emergent Plants: Plants such as Cattails (Typha spp.) and Bulrushes (Schoenoplectus spp.) 

absorb nutrients from the water and improve water quality while helping bind soil particles 

together. 

4.3.2. Bioremediation Using Microorganisms 

Certain microorganisms can be introduced to a pond to break down organic matter and reduce silt 

accumulation. These microbes digest organic sediments, converting them into non-toxic 

substances that can be easily absorbed by plants or dissolved in the water. 
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• Bacteria: Special strains of bacteria, such as Pseudomonas or Bacillus, can break down 

organic matter and promote the flocculation of fine particles, making them easier for plants 

to absorb. 

• Fungi: Myco-remediation, or the use of fungi to decompose organic material, can also help 

in the breakdown of accumulated organic matter in the pond. 

4.3.3. Fish and Aquatic Fauna 

• Fish Species: Certain species of fish like Grass Carp (Ctenopharyngodon idella) can help 

control aquatic weeds and prevent the excessive buildup of organic material in the pond. 

Some fish species like Tilapia (Oreochromis spp.) and Catfish (Clarias spp.) feed on 

detritus, algae, and organic material, helping to break down sediments naturally. 

• Snails and Crustaceans: Species like Apple Snails (Pomacea spp.), freshwater mollusks, or 

Shrimp can help control the accumulation of algae and organic matter by consuming 

detritus and contributing to the breakdown of sediment. 

4.3.4. Mudskipper and Earthworm Activity 

In ponds with shallow waters, mudskippers or earthworms (if present) can help aerate the soil and 

organic materials. Their burrowing and feeding behaviour help to decompose organic matter and 

mix silt with the surrounding environment. 

4.3.5. Bio-flocculation 

This is a process where naturally occurring microbes and algae bind to fine silt particles, making 

them larger and heavier. The flocculated particles sink to the bottom of the pond, reducing the 

suspended sediment and helping to clear the water. Adding certain biocontrol agents or 

biofertilizers can enhance this process by stimulating the growth of microorganisms that cause 

bio-flocculation.  

4.3.6. Composting of Organic Waste 

Pond areas can be managed by composting organic waste such as fallen leaves, algae, and weeds 

around the pond’s perimeter. The compost can help improve soil quality and provide nutrients to 

plants that can stabilize the pond’s edges and reduce the deposition of excess organic matter. 

4.3.7. Integrated Aquaculture 

Integrating fish farming (aquaculture) with the pond ecosystem can contribute to the natural de-

siltation process. The fish can help feed on the detritus, algae, and aquatic plants, reducing the 



21 
 

organic load in the pond. Additionally, proper management of aquaculture waste can help maintain 

the ecological balance. 

4.3.8. Silt Traps and Filtration Systems 

Though not strictly biological, designing ponds with natural filtration systems (such as wetland 

areas) or silt traps along the inflow and outflow can significantly reduce silt accumulation. These 

areas can be planted with vegetation that filters water as it flows, reducing the amount of sediment 

entering the pond. 

4.3.9. Improved Catchment Management 

Managing the watershed or catchment area that drains into the pond can help reduce the amount 

of sediment entering the pond. Natural vegetation cover in the catchment area can reduce soil 

erosion, while agroforestry and sustainable farming practices can reduce silt runoff into the pond. 

4.3.10. Sediment Management with a Holistic Approach 

A combination of the above methods, along with regular monitoring, is often the most effective. 

For example, periodic harvesting of aquatic plants, careful management of fish populations, and 

supporting natural processes like microbial degradation of organic matter can ensure long-term 

sustainability. 

The benefits of aforementioned Biological/ Natural De-siltation Methods are that these are cost-

effective and sustainable, maintaining and improving the ecological balance of the pond. They 

improve water quality by preventing excessive nutrient buildup and reducing algal blooms. 

Encouraging biodiversity by creating a habitat for various aquatic organisms is another plus point. 

Further, the local communities can play a role in maintaining the pond, enhancing their 

involvement in sustainable water management. 

However, the challenges are also there when these methods are adopted. Biological methods take 

longer to show results compared to mechanical de-siltation. Invasive species like Water Hyacinth 

can become problematic if not managed carefully. The whole process requires knowledge of 

ecosystem management, including the right balance of plant species, fish populations, and 

microorganisms. 

Thus, biological and natural de-siltation methods can be highly effective and sustainable ways to 

manage sedimentation in village ponds. By employing a mix of aquatic plants, microorganisms, 

fauna, and careful pond management, it is possible to maintain the ecological health and water 

quality of village ponds over the long term. 
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4.4. GRAVITATIONAL OR DRAINAGE TECHNIQUES 

Gravitational or drainage techniques for de-siltation of village ponds involve using the natural 

forces of gravity and water flow to remove accumulated silt and debris. These methods are often 

more sustainable and cost-effective than mechanical dredging, as they make use of natural 

processes to enhance the pond’s self-cleaning abilities. Various gravitational and drainage 

techniques that can be applied to village ponds for de-siltation are as follows. 

4.4.1. Controlled Drainage and Sediment Removal 

One of the simplest gravitational methods is to control the drainage of the pond in a way that 

helps remove silt and sediments naturally. This can be done by: 

• Seasonal Drainage: In areas where water levels fluctuate, draining the pond during the dry 

season can help remove accumulated silt. The pond is allowed to fill up with water again 

in the wet season. The accumulated sediment can be allowed to settle or can be manually 

scooped out after draining. 

• Draining with Silt Extraction: A controlled release of pond water can help flush out lighter 

sediments, leaving behind denser silt particles that settle at the pond bed. This can be 

combined with strategic inlet and outlet management, allowing for silt-laden water to be 

drained from the pond through lower outlets. 

4.4.2. Sediment Traps and Silt Sumps 

Creating sediment traps or silt sumps at the inflow and outflow points of the pond is a highly 

effective gravitational technique. These traps work by directing the incoming water through a 

shallow, low-lying area where silt can settle out before the water enters the main body of the pond. 

Key components include the following: 

• Catchment Area Modification: Channels or ditches leading to the pond can be designed to 

slow down the water flow, allowing suspended sediments to settle before reaching the 

pond. 

• Inflow Modifications: A silt trap is constructed at the inflow, allowing water to enter the 

pond at a controlled speed, causing particles to settle. These traps can be periodically 

cleaned out to prevent them from becoming clogged. 

• Silt Sumps: These are deeper, localized areas near the inlet or outlet where heavier silt 

accumulates. When the water level of the pond is lowered, the silt from these sumps can 

be manually or mechanically removed. 
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4.4.3. Use of Perforated Pipes for Sediment Transport 

A more advanced method involves using perforated pipes installed at the bottom of the pond or 

at its sediment-heavy areas. These pipes allow water to flow out through small holes or 

perforations, dragging along lighter silt particles with it. The process is essentially a form of 

subsurface drainage.  

Perforated pipes are laid across the pond bed, usually in the deeper areas where sediment 

accumulation is most significant. The water flowing through the pipes is drained away from the 

pond, carrying suspended sediments along with it. The system can be controlled to ensure that 

only sediment-laden water is removed without losing too much water from the pond. 

4.4.4. Pond Outlet Design (Weir and Settling Basin) 

A weir or settling basin at the pond outlet can be a highly effective gravitational technique for silt 

management. The design of the outlet determines the rate of flow and helps manage the sediment 

load. 

A weir can be placed at the outlet to regulate water flow, ensuring that excess water (and silt) is 

allowed to drain slowly and in a controlled manner. It helps maintain water levels while preventing 

sudden flushes that could disturb the sediments. Before water is released from the pond, it can be 

routed through a settling basin. The basin is designed to slow down the water, allowing suspended 

particles to settle out before water is drained or used for irrigation. 

4.4.5. Gravitational De-siltation Through Pond Deepening 

In cases where silt accumulation is severe, gravitational de-siltation can be achieved by deepening 

the pond. This technique involves: 

• Excavation of the Pond Bed: The pond bed is lowered strategically to remove sediment 

layers that have accumulated over time. This allows the pond to regain its original depth 

and water holding capacity. 

• Gravity-Assisted Silt Movement: After deepening, the pond is left to fill with water during 

the rainy season, allowing natural flow dynamics to help redistribute and settle fine silt 

particles. Over time, water flow through the pond may help wash away lighter sediments 

toward the outlet, where they can be drained off. 
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4.4.6. Check Dams and Catchment Drainage 

Building small check dams or pond embankments in the catchment area can help slow the flow of 

water into the pond, allowing silt to settle before reaching the pond. This can be done in 

combination with improved drainage channels that direct water toward silt traps or natural filters: 

• Check Dams: These small dams or embankments help slow down the water flow, creating 

a controlled environment where sediment can settle naturally. 

• Catchment Area Water Management: In addition to check dams, the entire watershed area 

can be managed to slow down surface runoff and reduce soil erosion. Vegetative cover, 

terraces, and retention ponds can prevent silt from entering the village pond in the first 

place. 

4.4.7. Natural Filtration and Erosion Control 

Natural drainage techniques can be enhanced by preventing soil erosion in the pond's catchment 

area. This involves the creation of natural filtration systems such as: 

• Vegetated Buffers: Planting grasses, shrubs, and trees around the pond’s edges and within 

the catchment area helps reduce erosion and filter out sediment before it reaches the pond. 

• Terracing and Erosion Barriers: Terracing of hillsides and the use of erosion control 

measures (e.g., stone walls, live fences) can slow down water flow and reduce silt transport 

into the pond. 

4.4.8. Utilizing Water Flow for Silt Removal 

For ponds with inflow channels or streams, controlled flow management can be used to create a 

“scouring” effect that removes accumulated silt: 

• Inflow Control: During periods of high water flow, the direction of inflow can be altered 

to create turbulent currents that help dislodge silt from the pond bed. These particles can 

then be carried out through designated outlet channels. 

• Outlet Control: Similarly, the outflow of water can be adjusted to flush out sediments from 

the deeper parts of the pond. This requires managing the outlet in such a way that 

sediment-rich water is removed while maintaining the pond's water level. 

The advantages of Gravitational or Drainage Techniques are: 

• Low Cost: These methods are relatively inexpensive compared to mechanical de-siltation 

(e.g., dredging). 
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• Sustainability: These techniques make use of natural processes and minimize 

environmental disruption. 

• Minimal Maintenance: Once implemented, gravitational and drainage techniques require 

less active management and maintenance. 

• Eco-friendly: These methods work in harmony with the local ecosystem and reduce the 

need for chemical interventions or machinery. 

The challenges involved are: 

• Time-Consuming: Natural de-siltation methods take longer to show results compared to 

mechanical dredging. 

• Sediment Redistribution: There is a risk of sediment being redistributed elsewhere in the 

pond or surrounding areas, which may cause new accumulation problems. 

• Seasonal Limitations: Some techniques (like seasonal drainage) are dependent on local 

weather patterns and might not be applicable in areas with irregular rainfall. 

Thus, gravitational and drainage techniques for de-siltation can be highly effective for maintaining 

the health of village ponds. These methods rely on natural water flow dynamics, sediment 

management, and landscape design to reduce silt accumulation in an environmentally sustainable 

manner. Combining these techniques with other management practices can ensure long-term 

sustainability for the pond ecosystem. 

4.5. COMBINATION OF DIFFERENT METHODS 

Often, a combination of the methods listed above is used to achieve the most effective de-siltation 

results. For example, manual excavation followed by biological methods like planting vegetation 

to control ongoing siltation; dredging or excavation combined with sediment traps to prevent 

further sediment buildup; hydraulic dredging followed by natural filtration to restore ecological 

balance in the pond. 

Thus, we may conclude that the choice of de-siltation method for village ponds depends on factors 

like pond size, sediment load, available resources, and ecological considerations. While mechanical 

methods like dredging and excavation can be more efficient for large ponds, manual and biological 

techniques are often more sustainable and community-friendly for smaller, rural ponds. Regular 

maintenance, combined with preventive measures such as sediment traps or vegetation restoration, 

can help maintain the health of village ponds and prevent excessive siltation in the future. 

-------------xxx------------- 
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5. LOCATION AND DESCRIPTION OF THE PONDS WITHIN THE TARGET 
AREA 

5.1. LOCATION AND DESCRIPTION OF PONDS 

The location map of ponds within the Target Area is as follows. 

Map 3: Location Map of Ponds within the Target Area 

 

The dimensions and actual locations (latitude & longitude) of ponds in 5 km buffer of Surda 

Mining Lease are being tabulated hereunder. 

Table 2: Location and Approximate Dimension of Ponds in the Target Area 

Range/Beat/ 
Sub-Beat 

Village Pond 
Sl. 

No. 

Dimension 
(Approx.) 

 

Latitude Longitude 

Musabani/Musabani/ 
Benashol 

Amainagar 1. 20m x 20m 22.5711 86.4762 

  2. 20m x 20m 22.5748 86.4683 
  3. 30m x 30m 22.5738 86.4700 
  4. 30m x 30m 22.5722 86.4721 
  5. 100m x 40m 22.5758 86.4706 
 Benashol 6. 25m x 20m 22.5842 86.4440 
  7. 20m x 20m 22.5865 86.4448 
 Chakulia 8. 30m x 30m 22.6149 86.4285 
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  9. 20m x 20m 22.6106 86.4264 
  10. 30m x 30m 22.6016 86.4307 
  11. 60m x 50m 22.6046 86.4125 
  12. 50m x 50m 22.6045 86.4181 
  13. 60m x 60m 22.606 86.4204 
 Kadamdih 14. 10m x 10m 22.5698 86.4724 
  15. 20m x 20m 22.5735 86.4643 
  16. 30m x 30m 22.5716 86.4681 
  17. 30m x 30m 22.5710 86.4702 
  18. 30m x 30m 22.5761 86.4637 
 Kendadih 19. 50m x 40m 22.5952 86.4249 
  20. 30m x 30m 22.5973 86.4203 
  21. 30m x 30m 22.5981 86.4191 
  22. 30m x 30m 22.5950 86.4152 
  23. 30m x 20m 22.6016 86.4174 
  24. 90m x 70m 22.5972 86.4258 
  25. 25m x 25m 22.6036 86.4234 
  26. 20m x 20m 22.6042 86.4241 
  27. 40m x 30m 22.6013 86.4271 
  28. 10m x 10m 22.6009 86.4259 
  29. 10m x 10m 22.6006 86.4260 
  30. 30m x 20m 22.6011 86.4116 
  31. 200m x 260m 22.6012 86.4222 
 Sohada 32. 60m x 60m 22.5627 86.4442 
  33. 20m x 20m 22.5627 86.4439 
 Terenga 34. 20m x 20m 22.5934 86.4263 
  35. 20m x 20m 22.5937 86.4287 
  36. 30m x 30m 22.5939 86.4297 
  37. 20m x 20m 22.5945 86.4318 
  38. 40m x 40m 22.5908 86.4306 
  39. 115m x 110m 22.5877 86.4273 
  40. 30m x 30m 22.5883 86.4346 
 Tilabani 41. 20m x 20m 22.5605 86.4655 
  42. 20m x 20m 22.5592 86.4673 
 Uparbandha 43. 90m x 90m 22.5676 86.4634 
  44. 80m x 60m 22.5707 86.4581 
  45. 30m x 30m 22.5714 86.4566 

Musabani/Musabani/ 
Musabani 

Badiya 46. 30m x 20m 22.5082 86.4586 

  47. 60m x 20m 22.5060 86.4583 
  48. 30m x 20m 22.5094 86.4578 
  49. 30m x 30m 22.5100 86.4612 
  50. 40m x 40m 22.5084 86.4596 
  51. 60m x 40m 22.5079 86.4588 
  52. 300m x 250m 22.5084 86.4558 
 Jamshol 53. 30m x 30m 22.5272 86.4730 
  54. 30m x 30m 22.5275 86.4755 
  55. 50m x 30m 22.5292 86.4772 
  56. 20m x 20m 22.5293 86.4782 
  57. 20m x 20m 22.5334 86.4760 
  58. 20m x 20m 22.5338 86.4731 
  59. 20m x 20m 22.5321 86.4745 
  60. 30m x 30m 22.5324 86.4734 
  61. 20m x 20m 22.5322 86.4762 
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  62. 30m x 30m 22.5292 86.4754 
 Koilisuta 63. 30m x 25m 22.5047 86.4230 
 Musabani 64. 60m x 60m 22.5259 86.4538 
  65. 100m x 80m 22.5264 86.4547 
  66. 50m x 50m 22.5260 86.4568 
  67. 40m x 40m 22.5251 86.4574 
  68. 30m x 30m 22.5290 86.4583 
  69. 40m x 30m 22.5296 86.4528 
  70. 20m x 20m 22.5308 86.4485 
  71. 30m x 30m 22.5319 86.4383 
  72. 40m x 30m 22.5312 86.4409 
  73. 30m x 20m 22.5306 86.4427 
 Rangamatia 74. 130m x 90m 22.5213 86.4595 
  75. 40m x 30m 22.5164 86.4659 
 Sonagara 76. 25m x 25m 22.5199 86.4807 
  77. 25m x 25m 22.5238 86.4821 
  78. 30m x 25m 22.5239 86.4789 
  79. 20m x 15m 22.5271 86.4817 
  80. 20m x 20m 22.5263 86.4845 
  81. 40m x 40m 22.5269 86.4847 
  82. 40m x 40m 22.5291 86.4871 
  83. 30m x 30m 22.5290 86.4812 

Musabani/Musabani/ 
Surda 

Barhania 84. 30m x 30m 22.5446 86.4653 

  85. 30m x 30m 22.5454 86.4640 
  86. 30m x 30m 22.5456 86.4630 
  87. 30m x 20m 22.5468 86.4629 
  88. 30m x 20m 22.5512 86.4630 
  89. 30m x 20m 22.5504 86.4569 
 Laukeshra 90. 50m x 50m 22.5454 86.4540 
  91. 40m x 40m 22.5439 86.4529 
  92. 20m x 20m 22.5484 86.4509 
  93. 60m x 30m 22.5445 86.4534 
  94. 30m x 30m 22.5447 86.4525 
  95. 20m x 20m 22.5457 86.4518 
  96. 10m x 10m 22.5455 86.4523 
  97. 20m x 20m 22.5411 86.4543 
  98. 20m x 20m 22.5445 86.4578 
 Merhia 99. 30m x 30m 22.5332 86.4609 
  100. 80m x 60m 22.5374 86.4603 
  101. 60m x 40m 22.5389 86.4589 
  102. 20m x 20m 22.5391 86.4609 
  103. 50m x 40m 22.5392 86.4575 
  104. 20m x 15m 22.5358 86.4623 
  105. 20m x 20m 22.5436 86.4636 
  106. 30m x 30m 22.5384 86.4554 
  107. 30m x 30m 22.5397 86.4541 
  108. 40m x 30m 22.5406 86.4552 
 Patharghara 109. 30m x 30m 22.5392 86.4430 
  110. 40m x 40m 22.5407 86.4419 
  111. 20m x 15m 22.5395 86.4410 
  112. 30m x 30m 22.5347 86.4357 
  113. 25m x 20m 22.5346 86.4351 
  114. 40m x 40m 22.5335 86.4360 
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  115. 60m x 30m 22.5463 86.4432 
  116. 60m x 30m 22.5406 86.4395 
  117. 40m x 30m 22.5341 86.4392 
  118. 20m x 40m 22.5313 86.4416 
  119. 40m x 20m 22.5445 86.4431 
  120. 30m x 20m 22.5440 86.4433 
  121. 40m x 30m 22.5412 86.4457 
  122. 40m x 30m 22.5409 86.4461 
  123. 200m x 90m 22.5359 86.4492 
  124. 30m x 30m 22.5373 86.4516 
 Surda 125. 20m x 15m 22.5575 86.4463 
  126. 15m x 15m 22.5569 86.4470 
  127. 20m x 20m 22.5545 86.4522 

Ghatshila/Galudih/ 
Kalajhor 

Jagannathpur 128. 30m x 30m 22.6165 86.4381 

  129. 30m x 30m 22.6153 86.4343 
Ghatshila/Ghatshila/ 

Kashida 
Bagula 130. 100m x 100m 22.5503 86.4913 

  131. 50m x 50m 22.5519 86.4906 
  132. 100m x 40m 22.5542 86.4871 
  133. 70m x 20m 22.5552 86.4883 
  134. 35m x 35m 22.5538 86.4834 
  135. 20m x 20m 22.5529 86.4821 
  136. 20m x 20m 22.5521 86.4847 
  137. 35m x 35m 22.5516 86.4841 
  138. 45m x 35m 22.5518 86.4835 
  139. 30m x 30m 22.5500 86.4806 
  140. 70m x 50m 22.5585 86.4862 
 Ghatshila 141. 120m x 40m 22.5984 86.4746 
  142. 30m x 30m 22.5960 86.4795 
  143. 50m x 50m 22.5831 86.4809 
  144. 60m x 50m 22.5855 86.4826 
  145. 180m x 120m 22.5884 86.4754 
  146. 70m x 60m 22.5916 86.4761 
  147. 30m x 30m 22.5917 86.4777 
  148. 120m x 60m 22.5920 86.47 
  149. 120m x 60m 22.5881 86.4638 
  150. 40m x 30m 22.5881 86.4659 
  151. 40m x 30m 22.5881 86.4673 
  152. 40m x 40m 22.5879 86.4702 
  153. 30m x 30m 22.5862 86.4689 
  154. 30m x 30m 22.5854 86.4698 
  155. 150m x 60m 22.5829 86.4717 
  156. 90m x 70m 22.5780 86.4842 
  157. 90m x 80m 22.5769 86.4812 
  158. 30m x 30m 22.5795 86.4832 
  159. 250m x 200m 22.5825 86.4835 
 Harindhukri 160. 30m x 30m 22.5526 86.4800 
  161. 35m x 30m 22.5618 86.4873 
  162. 40m x 40m 22.5616 86.4888 
  163. 100m x 60m 22.5687 86.4870 

Ghatshila/Ghatshila/ 
Bankati 

Dharambahal 164. 150m x 120m 22.6028 86.4679 

  165. 30m x 20m 22.6048 86.4668 
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  166. 40m x 30m 22.6023 86.4665 
 Maubhandar 167. 40m x 30m 22.6075 86.4540 
  168. 40m x 40m 22.6015 86.4470 
  169. 40m x 40m 22.6013 86.4481 
  170. 20m x 20m 22.6025 86.4532 
  171. 10m x 10m 22.6007 86.4580 
  172. 70m x60m 22.5995 86.4609 
 Susnijobni 173. 150m x 120m 22.6017 86.4711 

Rakhamines/Royam/ 
Kumirmuri 

Chapri 174. 30m x 30m 22.6141 86.4125 

  175. 30m x 30m 22.6137 86.4080 
  176. 40m x 30m 22.6108 86.4029 
  177. 30m x 25m 22.6157 86.4207 
 Patkita 178. 50m x 50m 22.5979 86.3946 
  179. 30m x 20m 22.5983 86.3945 
  180. 90m x 40m 22.6003 86.3947 

Rakhamines/Royam/ 
Bankai 

Dhobni 181. 40m x 40m 22.5040 86.4475 

  182. 40m x 40m 22.5035 86.4482 
  183. 30m x 20m 22.5018 86.4392 
  184. 90m x 40m 22.5081 86.4373 

Rakhamines/Royam/ 
Kendadih 

Kakdaha 185. 30m x 30m 22.5027 86.4175 

  186. 30m x 30m 22.5075 86.4087 
  187. 20m x 20m 22.5104 86.4068 
  188. 30m x 30m 22.5107 86.4085 
  189. 20m x 20m 22.5116 86.4061 
  190. 20m x 20m 22.5122 86.4059 
  191. 20m x 20m 22.5130 86.4043 
  192. 20m x 20m 22.5214 86.4013 
  193. 30m x 20m 22.5206 86.4030 
  194. 20m x 15m 22.5248 86.3955 
  195. 15m x 10m 22.5250 86.3953 
  196. 10m x 10m 22.5249 86.3950 
  197. 30m x 30m 22.5045 86.4185 
  198. 30m x 30m 22.5058 86.4179 
  199. 15m x 10m 22.5064 86.4173 
  200. 20m x 15m 22.5065 86.4151 
  201. 20m x 20m 22.5056 86.4167 
  202. 30m x 30m 22.5078 86.4174 
  203. 25m x 25m 22.5074 86.4153 
 Samaydih 204. 30m x30m 22.5928 86.4060 
  205. 50m x 30m 22.5809 86.4070 
  206. 30m x 15m 22.5814 86.4057 
  207. 40m x 30m 22.5820 86.4051 
  208. 30m x 30m 22.5836 86.4081 
  209. 25m x 25m 22.5771 86.4058 
  210. 40m x 40m 22.5759 86.4050 
  211. 30m x 30m 22.5740 86.4196 
  212. 40m x 40m 22.5671 86.4182 
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5.2. FIELD SURVEY EXERCISE 

The field survey of the target area has been carried out by teams consisting of the following 

members: 

Table 3: Qualifications & Experience of the Survey Team Members 

Sl. No. Name Qualification Experience 
1. Kislay Kumar M. Sc. Ecology 10 years 
2. Anzar Anis M. Tech. Geoinformatics 4 years 
3. Vicky Mahto M. Sc. Botany 3 years 
4. Lamboder Mahto B. Sc. Zoology (Hons.) 2 years 
5. Vikas Kumar Sen B. A. 2 years 
6. Biswa Darshi Behera M. Sc. Geoinformatics Fresher 
7. Sugandha Ganguli M. Sc. Geoinformatics Fresher 
8. Sujata Nath M. Sc. Geoinformatics Fresher 

5.3. SNAPSHOTS OF REPRESENTATIVE PONDS 
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6.12. NOTABLE POINTS REGARDING IMPLEMENTATION OF THE PLAN 

Following points are worth noting while implementing the Plan: 

• As per the condition laid under the Stage-I order, the User Agency is required to 

regularly undertake de-silting of village tanks and other water bodies located within five 

km from the mine lease boundary. However, the de-siltation works may be carried out 

through the Forest Department.  

• Provision of a flat rate of 20% has been made towards cost escalation in the Plan on 

account of increase in wage rate/material cost etc.  

• The Plan has been formulated by taking into consideration the available Schedule of Rates 

at current wage rate (Rs. 401.00). Since the Plan is expected to begin its journey not any 

time before the next financial year i.e., 2026-27, cost escalation of 20% has been provided 

for, right from Year 1. 

• While estimating the cost of various activities under the Plan, approved schedule 

of rates has been followed. However, these are based on some broad assumptions. 

The implementing agency is expected to prepare pond-specific estimates 

considering the rates approved by the State Government against specific items 

required for a specific activity. 

-------------xxx------------- 
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Annexure 1: MoEF & CC Letter granting Forest Clearance (Stage-I) 
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 Government of India
Ministry of Environment, Forest and Climate Change

(Impact Assessment Division)

To,

The General Manager-ICC
Hindustan Copper Limited
M/s Hindustan Copper Limited.Indian Copper Complex,
Moubhandar,Ghatsila,East Singhbhum,Jharkhand-832103

Subject: Grant of Environmental Clearance (EC) to the proposed Project Activity
under the provision of EIA Notification 2006-regarding

Sir/Madam,
                   This is in reference to your application for Environmental Clearance (EC)
in respect of project submitted to the Ministry vide proposal number
IA/JH/MIN/26614/2012 dated 05 May 2016. The particulars of the environmental
clearance granted to the project are as below.

1. EC Identification No. EC22A001JH124978
2. File No. J-11015/80/2012-IA-II(M)
3. Project Type New
4. Category A
5. Project/Activity including

Schedule No.
1(a) Mining of minerals

6. Name of Project Surda Copper Mine
7. Name of Company/Organization Hindustan Copper Limited
8. Location of Project Jharkhand
9. TOR Date 23 Jan 2015

The project details along with terms and conditions are appended herewith from page
no 2 onwards.

Date: 30/05/2022

(e-signed)
Pankaj Verma

Scientist E
IA - (Non-Coal Mining sector)

Note: A valid environmental clearance shall be one that has EC identification
number & E-Sign generated from PARIVESH.Please quote identification
number in all future correspondence.

This is a computer generated cover page.

EC Identification No. - EC22A001JH124978     File No. - J-11015/80/2012-IA-II(M)    Date of Issue EC - 30/05/2022        Page 1 of 16
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Memo No.SOZ 

(1) 

Office of the District Magistrate and Deputy Commissioner, Purvi Singhbhum, Jamshedpur 

It is further certified that: 

FORM-I| 

(For projects other than linear projects) 
Government of Jharkhand 

In compliance of the Ministry of Environment and Forests (MoEF), Government of India's letter No. 
11-9/98-FC (pt.) dated 3° August 2009 wherein the MoEF issued guidelines on submission of evidences for 

having initiated and completed the process of settlement or rights under the Scheduled Tribes and Other 

Traditional Forest Dwellers (Recognition of forest Rights) Act, 2006 on the forest land proposed to be diverted 

for non-forest purposes read with MoEF's letter dated 5" February 2013 wherein MoEF issued certain 
relaxation in respect of linear projects, it is to certified that total 65.52 hectares of forest land proposed to be 
diverted in favour of Surda Mining Lease of M/s Hindustan Copper Limited situated in Ghatsila Tehsil of district 
East Singhbhum, Jharkhand falls within jurisdiction of the following Mouzas in Ghatsila Sub-Division : 

Mouza-Benashole, Sohada, Surda, Pathargora & Forest Block under Musabani Anchal. 

TO WHOMSOEVER IT MAY CONCERN 

(a) The complete process for identification and settlement for rights under the Scheduled Tribes and 
Other Traditional Forest Dwellers (Recognition of forest Rights) Act, 2006 has been carried out for the 
entire 65.52 hectares of forest area proposed for diversion. A copy of records of all consultations and 
meetings of the Village Forest Rights Committee, Sub-Division Level Committee and the District Level 

Committee are enclosed as annexure-1 to annexure-3. 

Encl.: AS above 

(b) The proposal for such diversion (with full details of the projects and its implications, in 
vernacular/local language) have been placed before each concerned Gram Sabha of forest dwellers, 

who are eligible under the FRA; 

Eastflighähanj lannhésdsur 

O6.03.2025 

(c) Each of concerned Gram Sabhas, has certified that all formalities/processed under the FRA have been 
carried out, and that they have given their consent to the proposed diversion and the compensation 
and ameliorative measures, if any, having understood the purpose and details of proposed diversion. 
A copy of certificate issued by the gram sabha of Benashole, Sohada, Surda, Pathargora & Forest Block 

Mouzas are enclosed as annexure 4 to annexure 6; 

Date .... 

(d) The discussion and decisions on such proposals had taken place only when there was a quorum of 
minimum 50% of the members of Gram Sabha present; 

(e) The diversion of forest land for above mentioned purpose does not attract provisions of section 3(2) 
of the Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of forest Rights) Act, 2006. 

(f) The rights of Primitive Groups and Pre-Agricultural communities, where applicable have been 
specifically safeguarded as per section 3(1) (e) of the FRA.s 

325 
Projeptoecbrector, 
Integrated tbelAevelopment Agency 

ESageNeharnttHdsPur. 

Signature 
(Full refJaCoe tthe 

EASTORnTssióner) 
SINGHBHUM, JAMSHEDPUP 
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