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Background 

Hon’ble National Green Tribunal, Principal Bench, Delhi, vide order dated 06.05.2024 had 

directed CPCB to submit a report for ascertaining the extent of legal / illegal mining by M/s Gawar 

Construction Limited in respect of Bundelkhand Expressway. 

In compliance of order dated 06.05.2024, CPCB officials carried out site visit during July 03-04, 

2024, in 39 mining permission areas comprising 157 mining pits, out of the 162 mining permission 

areas comprising 889 mining pits, for which Mining Department, Jalaun, granted mining 

permissions for mining of ordinary soil/earth to be used in Bundelkhand Expressway in two tehsils 

of Jalaun district constructed during 2020-2022. CPCB submitted the said inspection report on 

14.08.2024 for consideration of Hon’ble NGT.  

In compliance of subsequent order dated 16.08.2024, CPCB issued direction under Section 

18(1)(b) of Water (Prevention and Control of Pollution) Act, 1974, to U.P. Pollution Control Board 

(UPPCB) on 28.10.2024 to submit action taken report on the following: 

1. To get assessed the extent of illegal mining at all mining sites from which ordinary 

earth/soil has been mined for the said expressway construction work in Jalaun district. 

2. To initiate actions immediately for appropriate punitive action as applicable under the 

law, including levying and realization of environmental compensation, for violation of 

provisions of environmental laws, after duly following the principle of natural justice. 

3. To take all necessary actions to ensure that no further illegal mining takes place. 

4. To get prepared a remediation plan by the project proponent for the illegal mining sites 

where illegal mining has taken place for the said expressway construction work in Jalaun 

district, in consultation with mining department and UPPCB, and get it implemented by 

the project proponent in a time bound manner. 

UPPCB vide letter dated 26.11.2024 has informed the action taken with respect to the aforesaid 

CPCB's direction, as below: 

1.  Regional Officer, UPPCB, Jhansi, wrote letters to District Mining Officer (DMO), Jalaun on 

06.11.2024 and 14.11.2024 to provide assessment of all illegal mining of soil related to 

Bundelkhand Expressway construction in Jalaun district. DMO replied to the above letters 

by letter dated 16.11.2024 providing details of 32 illegal mining notices issued on 

10.02.2021 to M/s Gawar Constructions Ltd. UPPCB has further directed DMO Jalaun on 

26.11.2024 to provide the assessment of all illegal mining related to Bundelkhand 

Expressway construction in Jalaun district. 

2. UPPCB issued a show-cause notice on 21/11/2024 to M/s Gawar Construction Ltd. to 

impose Environmental Compensation of Rs. 1,33,25,000/-(Rupees One Crore Thirty Three 

Lakh Twenty Five Thousand). 

3. UPPCB has also directed M/s Gawar Construction Ltd. On 26.11.2024 to submit time 

bound action plan within 15 days in coordination with Mining Department and UPPCB on 
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remediation of all illegal mining sites related to Bundelkhand Expressway construction in 

Jalaun district. 

M/s Gawar Construction Limited requested to prepare appropriate remediation plan for the 

excessive mining areas/sites for which notice has been given by DM Jalaun on 8th November 2024 

vide letter no. 1877/Khanij/MMC-30 in response report by DMO Jalaun dated 25.01.2021. List of 

all such excessive mining sites for which notice was given by DMO Jalaun is presented 

subsequently. 

Introduction 

Uttar Pradesh Expressways Industrial Development Authority (“UPEIDA") is the Project 

Proponent of the "Bundelkhand Expressway" i.e. a 296.07km long 04 Lane (extendible to 06 lane) 

access-controlled expressway starting in District Chitrakoot and ending near village Kudrail in 

district Etawah. 

M/s Gawar Construction Limited is one of 4(four) contractors awarded tenders to build the said 

expressway in a total of 6(six) packages. Package IV from Brolikharka, district Hamirpur to 

Salabaad district Jalaun was awarded to M/s Gawar Construction Ltd (Sector-48, Sohna Road, 

Gurugram, Haryana). M/s Gawar Construction Limited, started the work on 15.01.2020 and 

completed the construction work on 30.06.2022. 

At the time of construction, mining of the ordinary soil is required for the filling up of the soil in 

the Highway Project. It has been reported that during the construction of Bundelkhand 

Expressway project of Package IV, the illegal mining of soil from the farmer’s land has been done 

by M/S GCL.  

Mining department, Jalaun had granted 162 mining permissions for mining of soil from 79 villages 

in district Jalaun (total area 2336.46 acers and total quantity – 17001696 m3) for package – IV in 

Jalaun District with 889 mining pits to M/s Gawar Construction Limited. These mining permissions 

were granted between December 2020 to April 2022. 

In compliance to Hon’ble NGT directives, CPCB officials alongwith representatives of 

Administration (Revenue, Mining, UPPCB, etc.) visited 39 mining permission area with 157 mining 

pits/area of Package IV of Bundelkhand Expressway and observed that the depth of the borrow 

soils pits varied from 0.5 m to 16 m, however, as per permission granted by Mining Officer, depth 

of pits should not exceed 2 m.  

In this context, DMO Jalaun vide inspection report dated 25.01.2021 had issued 32 Notices to 

M/s GCL for the sites where excessive mining was noticed by them.  For these sites, in turn DM, 

Jalaun issued notice to M/s GCL for submission of clarification. Insofar of inadvertent earthwork 

excavation and excessive mining at above sites is concerned, M/s GCL has already deposited a 

compensation of Rs. 1,29,50,000 on 09.12.2024.  
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In order to prepare the remediation plan for the excessive mining sites, it would be appropriate 

to first understand the physical and environmental setting of the area where the project has been 

executed. 

About Jalaun District 

Administrative: 

The Jalaun district encompasses a geographical area of 4544 sq.km. It forms the northern most 

part of the trans-Yamuna tract of the state. The area is bounded in the north by Yamuna River, in 

the south by Betwa river and its western boundary follows Phuja river. The eastern border is 

shared with Hamirpur district. The area lies between Latitude 260 26’ to 250 45’North and 

Longitude 790 57’ to 780 00’ East, falling in the survey of India Toposheet No. 54 N and O. 

Administratively it has been divided into 4 Tehsils with its district headquarter at Orai and 9 (Nine) 

developmental blocks as given below: 

Tehsil  Block  Area (sq.Km) 

 Jalaun  Jalaun  430.4 

  Kuthaund  331.39 

Madhogarh  Madhogarh  337.48 

  Rampur  337.48 

Orai  Dakore 886.64 

Kalpi Mahewa  519.81 

  Kadaura  669.49 

Konch  Konch 411.39 

  Nadigaon  635.8 

 

Drainage: 

The district is surrounded by 3 sub basins of rivers e.g. Yamuna in the north flows from west to 

east, in the south Betwa river also flowing from west to east direction and Pahuja river in the 

west meet in the Yamuna, flowing from south west to north. Topographically, the area is almost 

an open plain, nevertheless encircled by a narrow rim of higher ground which breakup in a 

network of ravines along the river banks giving rise a bad land topography. The area is chiefly 

drained by three perennial rivers namely, Yamuna, Betwa, and Phuja. There are many minor 

ephemeral tributaries, viz. Non-Nadi, Kunchamalanga Nadi which drains central parts of the 

district area.  

Yamuna and Betwa are flowing towards east and Pahuja from south to north. The overall 

drainage of the area forms dendritic pattern. Besides, there is good network of canal system 

draining from Betwa river through Kuthaund and Hamirpur branches. 
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Agriculture: 

Mono cropping is the most common farming system. Mixed farming in the combination of 

agriculture and live stock is also quite common in all the areas. Jowar-wheat, Bajra-

wheat, Fallow-wheat, Fallow-chickpea, Fallow-field pea, Fallow-lentil, Soyabean-wheat are the 

important crop rotations followed in different areas. 

Irrigation: 

In spite of the existence of three major perennial rivers i.e. Yamuna, Betwa and Pahuja in the 

area, only Betwa river is harnessed through 1227 km long network of Betwa canal system. All the 

9 blocks are covered by a good canal network of Kathaund and Hamirpur branches of Betwa canal 

system, barring Mahewa block which falls in the tail ends of the different canals. The block wise 

irrigation through different sources and status of agriculture and irrigation sources are shown in 

respective Tables. 

Agricultural land use Area(ha) lac 

Total Area 
Net sown 

area  

Area sown 

more than 

once 

Gross 

cropped 

area  

Net 

irrigation 

area   

Gross 

irrigated 

area  

Rain fed 

area  

454.4 346.7 62.8 409.5 225.7 242.4 121.1 

District Irrigation Plan, PMKSY, July,2016 

Irrigation through Different sources Jalaun 

Sources of 

irrigation 
Area (’000 ha) 

Percentage of total irrigated 

area 

Canals  146.9 60.6 

Tanks 2.9 1.2 

Open wells 24.8 10.2 

Bore wells 66.6 27.5 

Other sources 1.2 0.5 

Total Irrigated Area 242.4 

Pump sets  146.9 60.6 

District Irrigation Plan, PMKSY, July,2016 

A perusal of the table shows that 60.0 % of the area under irrigation is covered by ground canals 

and 37.7 % area is irrigated by wells and 1.7 % area is irrigated by other sources. Out of the net 

sown area of 346.7 lac ha, only 225.7 lac ha area has been brought under irrigation and leaving 

104.3 lac ha (30.08 %) land unirrigated. 

Climate: 

The average annual normal rainfall in the district observed in year 2019-2020 is 774.90 mm (UP 

State report, 2020). About 90% of rainfall takes place during monsoon period from the month 

June to September. During the monsoon surplus water is available for the deep percolation to 

ground water. The mean daily maximum temperature in May is 48.60 C, mean daily minimum 
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temperature is 2.50C. The mean monthly morning relative humidity is 57% and mean monthly 

evening relative humidity 42%. The mean wind velocity is 7.3 Kmph. The potential 

evapotranspiration is 1603.3 mm. 

 

Geomorphology: 

The district forms a part of marginal Ganga alluvial plains. Geomorphology bears tremendous 

control on the ground water regime. The relief, slope, depth of weathering, type material, nature 

of deposits and thickness and overall assemblage of different land forms plays an important role 

in the ground water regime in hard rock as well as in the unconsolidated sediments. The 

minimum elevation of the area is 130m amsl and Maximum elevation is about 162m amsl. 

Various geomorphic units identified in the area are grouped into four major categories 

 (1) Pediment zone  

(2) Alluvial plain  

(3) Ravines land and  

(4) Flood plains. 

Soil: 

Soil of the area can be grouped into four types that commonly occur in Bundelkhand region, 

these are Mar, Kabar, Parwa, and Rakar. Mar is a dark-coloured clay soil mixed with calcareous 

nodules (Kankar) with swelling and shrinking character. The soil is friable in dry state, moisture 

retentive and highly fertile. Kabar is also a fertile soil but contains less amount of clay and lighter 

in colour than Mar. Kabar and Mar soils are commonly known as black cotton soil and occur in 

the area of central parts. Parwa generally occurs in the northern parts of area. This is a loamy 

soil, usually having grey colour. Rakar soil is a coarse-grained red soil, strewn with Kankar. It has 

less fertility and occurs on ravine slopes. The soil erosion is dominant in Jalaun district because 

the major portion of rainfall is in very short duration and sandy loam and loam soil is very 

susceptible. The average soil erosion is 1.80 to 7.15 t/ha and drought frequency is every 1-2 year. 

(Source ICAR Regional Centre and sediment monitoring Stations) 

Geology: 

Geologically the area comprises Bundelkhand granite which is overlain by thick pile of recent 

alluvium. Major parts of the area are covered by recent alluvial deposits, which develop along 

the rivers mainly derived from Yamuna River and its tributaries. Alluvium is composed of medium 

to coarse grained sand and gravel admixed with clay and kankar. A large tract of the area is 

occupied by residual soil of varying thickness, formed due to disintegration of parent rocks 

beneath. The soil is essentially argillaceous and high in calcium and magnesium content. The 

entire area is underlain by quaternary alluvium comprising mainly clay, kankar, sand and gravel 

over the basement of Bundelkhand granites. Ground water potential in granites is poor as they 
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have little primary porosity. The availability of ground water in these rocks generally depend on 

the density of secondary porosity developed due to fracturing and weathering. The weathered 

zone in the granitic rock usually holds good quality of water. The ground water in the alluvium 

occurs under water table conditions in phreatic zones and under semi confined to confined 

conditions in the lower zones. 

Groundwater: 

The ground water in the alluvium occurs under water table conditions in phreatic zones and 

under semi confined to confined conditions in the lower zone. Exploratory wells constructed by 

CGWB in part of Jalaun district upto a depth of 150 mbgl. Based on borehole data two types of 

aquifer systems exist in the district of which the depth ranges are as follows. 

(1) 80 – 90 mbgl  

(2) 110-145 mbgl.  

The average of the stage of ground water development for the district is 57.09 %.  During the 

long term from the year 2013 to 2022 it has been observed that the stage of ground water 

extraction has increased from 28.61 % in 2013 to 57.09 in year 2022.  

During long term water level trend from the year 2014 - 2023, most of the wells in all the block 

are showing decline of ground water during pre and post monsoon seasons, which indicate 

insufficient rainfall in the areas, and needs artificial recharge and water conservation techniques 

for arresting the decline in water levels. 

Air and Water Quality: 

UPEIDA, in compliance with its obligations under the Project EC, was required to submit a 

compliance report every 6(six) months showing compliance with the conditions under which the 

Project EC was granted. Under the obligations, it was required to submit Air Quality and Water 

Quality data as well during the project execution. UPEIDA had independently submitted said 

compliance reports (6 numbers). A bare perusal of the said reports indicate that no impact on Air 

Quality or Water Quality was ever noticed during the project execution. 

Site Visit 

A comprehensive site visit was planned to cover all the excessive mining area mentioned in the 

notice. They are in Total 32 mining area falling in 43 locations in 8 villages namely Kaitheri. 

Kharusa, Kapasi, Vardh, Girthan, Dakore, Timro and Vyaspura. All villages are adjacent to 

Bundelkhand Expressway. 
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Methodology 

The methodology involved clear identification of survey scope and objectives, there by gathering 

existing data, appropriate tools for conducting field measurements, thereafter analyzing 

collected data, and finally preparing a comprehensive report with drawings and findings towards 

the remediation plan for excessive mining sites. 

Scope 

In order to address the issue regarding the Notice given by DMO Jalaun, which states excessive 

mining has been done on 32 Sites at 45 Location of Orai Tehsil of Jalaun District, site visit was 

planned to identify all the excessive mining sites which are located in 8 villages namely Kaitheri , 

Vardh, Kharusa, Kapasi, Girthan, Timro, Vyaspura and Dakore. All these villages are situated on 

both sides of Bundelkhand expressway. 

Preliminary survey 

Pre desktop work regarding the collection of existing data like reports and notices about the 

project were collated to review and scrutinize the available information. Also, khasra Maps of all 

the villages were downloaded from upbhunaksha.com.  

Work during site visit 

During the site visit, GPS coordinates of the borrow area were recorded, photographs of the 

borrow area including the damage caused due to excessive mining was recorded. Friendly 

interaction with locals were carried out in order to understand their need and requirement. 

Observations 

At the outset, it is important to mention that since the excessive mining of ordinary earth was 

the key concern in relation to preparation of the remediation plan in terms of environmental 

damage that might have taken place. Herein it is noted that in terms of air quality and water, 

from the perusal of the records, it is evident that no damages had taken place. Similarly, since 

the mining of ordinary earth was carried out from agricultural fields of individuals with their 

consent during the fallow conditions, no damage to the flora had taken place as the agricultural 

fields were devoid of any crops/ vegetation. The only environmental damage that was observed 

during the field visit was related to likelihood of accelerated erosion owing to the topography. 

Therefore, the important observations during the site visit is that all the excessive mining area or 

borrow area can be broadly divided in to two categories (where it is necessary to note that 

excessive mining was carried out with the consent of the land owner): 

1a.  Excess mining is carried out to create pond, in order to utilize water for irrigation. In order 

to utilize water for irrigation purposes in farmers own land and at the same time act as 

another source of income by providing irrigation water to neighboring farms. 
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1b. Excess mining is carried out to create fish pond. As fish net and other accessories related 

to aquaculture is observed in almost all the ponds. It acts as another source of income. 

It was revealed from the interaction with the farmers and owners that the prevailing rate for 

providing irrigation water to agricultural land in vicinity provides them a return of Rs. 500 per 

irrigation per 0.25 ha. The rate varies with the proximity of farm land from canal and pond 

owing to transport/supply of water.  From the dimensions of each of the pond that has been 

created, it is very easy to compute volume of water that is stored and taking volume of water 

required for each irrigation per acre, the additional income each of the pond owner is getting 

can be very easily calculated.   

Similarly, most of the pond owners have introduced fishlings in the pond for commercial fish 

production and they are using fishnets, gears etc. for harvesting fish providing them additional 

income. 

2.  As the topography is too much undulating in the ravine area, the excessive mining is carried 

out to convert ravine land to flat farm land, as it is difficult to practice agriculture in ravine 

landforms with excessive soil erosion and low agriculture productivity. 

3. While inspecting the excessive mining area it has been observed that, the excavation work 

is performed alongside the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of the farm land thereby creating a pond. In ravine 

landform, excessive mining is performed to level the undulating topography, hence 

excavation is carried out to convert ravines in to flat farm land. 

4. Mostly crops grown here are wheat, chickpea, mustard, green pea, lentil etc. It is identified 

that cash crops commonly grow here, it is also noticed that the entire area is the belt of green 

pea.  

5. The soil type observed in the region along the 8 villages appear to be Mar, Kabar, Parwa 

and Rakar. Mar soil, also known as black cotton soil, can vary in color, but is often black. Soil 

is clayey and calcareous, and contains small lumps of kankar. Mar soil is fertile and retains 

water well. Kabar is a coarse-grained loam with a high clayey element, and is known for its 

extreme adhesiveness. Kabar soil is fertile and calcareous, but it doesn't retain water as well 

as Mar soil. it ranges in color from rich dark black to light brown. Kabar soil is productive, but 

it requires careful and timely management. If not managed properly, it can become difficult 

to handle. Kabar soil dries quickly and cakes into hard blocks due to its adhesiveness. Parwa 

soil is a sandy loam soil with a light red-brown color that is low in organic matter. It is also 

known as Padwa or Paduwa. Parwa soil is also found in the Jalaun, especially in ravines. Parwa 

soil is responsive to irrigation and fertilizers, and produces excellent yields of millet and gram. 

It is also known for its finer texture, which makes it more responsive to irrigation and manure. 

Rakar is a type of red soil found in the ravines, hilly and plateau regions. It is local name for 

saline soil, saline soils are formed in areas with dry climates and poor drainage, where salts 

like sodium, calcium, and magnesium accumulate in the top layer of soil. Rakar soil is a refuse 
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soil that covers sloped areas and is highly retentive of moisture. It is divided into deep and 

thin Rakar. Rakar soil can be made more fertile with the use of fertilizers. Crops like sesame, 

grams, and til are commonly grown in Rakar soil. Rakar soil is prone to erosion, but this can 

be avoided by embankment processes. 

6. The region is chiefly drained by mainly 2 perennial rivers namely, Yamuna, Betwa. The other 

minor ephemeral tributary is Noon Nadi, which drains most parts of these 8 villages. 

Although, there is good network of canal system draining from Betwa river, but at almost all 

the location where illegal mining was found, the proximity of the canal is very far or 

unavailable. 

7. While interacting with the locals regarding irrigation facilities, as the area is draught prone 

and it is identified that scarcity and lack of surface irrigation facilities during non-monsoon 

season is a great concern. Ground water is also depleting and it is reported that the observed 

depth of bore is around 100 m to 120m. 

8. With the above mention observation, it is clearly understood that the practice of excess 

mining is done to cope up with the scarcity of water for irrigation purpose and also the need 

of flat farm land in ravine areas.  

9. As the excavation is done vertically downward without creating any slope. It destabilizes 

the bunds resulting in subsidence, also causing base flow and soil erosion from adjacent field 

causing damage to farm land and reducing productivity. Apart from this, as the sites where 

excavation is done for creating ponds, the rainwater from adjoining agricultural land finds 

way to the pond where the slope is towards the ponds. This resulted in formation of gullies 

at many of the agricultural fields that adjoin the pond. The remediation plan is required to 

reinforce the borrow area so as to stop the erosion and create a stable slope with vegetation 

cover to check base flow and erosion. 

Analysis after site visit 

The spatial data is analyzed in available Geo-Platforms Like Arc GIS, Global Mapper, QGIS, apart 

from that Google earth is also used to analyze the data. All the available khasra maps are geo-

processed and the geotagging to photographs are performed spatially. Digital elevation model of 

the region has been created, along with flow accumulation and flow direction raster has been 

developed to have proper visual picture of the region to analyze the natural flow condition. The 

issues commonly observed is mismatching of khasra number of various borrow area vis-à-vis their 

GPS coordinates referenced sajra maps as provided in the list below: 

S.No Notice No. Village  Gata 

Sankhya 

Georeferencing Remarks 

1 1929/Khanij-M.M.C.-30 Kaitheri 365 Y Verified 

2 1930/Khanij-M.M.C.-30 Vardh 459 Y Verified 

3 1931/Khanij-M.M.C.-30 Kharusa 27 N Falling Outside khasra  
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4 1932/Khanij-M.M.C.-30 Kapasi 191/2 Y Verified 

  1932/Khanij-M.M.C.-31 Kapasi 181 Y Verified 

5 1933/Khanij-M.M.C.-30 Girthan 165 N Falling on Khasra 51 

  1933/Khanij-M.M.C.-31 Girthan 138 N Falling on Khasra 107 

  1933/Khanij-M.M.C.-32 Girthan 156 Y Verified 

  1933/Khanij-M.M.C.-33 Girthan 29 N Falling on Khasra 138 

6 1934/Khanij-M.M.C.-30 Vardh 458 Y Verified 

7 1935/Khanij-M.M.C.-30 Girthan 392 N Falling on Khasra 27 

  1935/Khanij-M.M.C.-31 Girthan 103 N Falling on Khasra 163 

  1935/Khanij-M.M.C.-32 Girthan 33 N Falling on Khasra 25 

8 1936/Khanij-M.M.C.-30 Timro 705 Y Verified 

  1936/Khanij-M.M.C.-31 Timro 706 Y Verified 

  1936/Khanij-M.M.C.-32 Timro 707 Y Verified 

  1936/Khanij-M.M.C.-33 Timro 708 Y Verified 

  1936/Khanij-M.M.C.-34 Timro 709 Y Verified 

9 1937/Khanij-M.M.C.-30 Timro 224 Y Verified 

10 1938/Khanij-M.M.C.-30 Timro 605 Y Verified 

11 1939/Khanij-M.M.C.-30 Kapasi 295 Y Verified 

12 1940/Khanij-M.M.C.-30 Kapasi 321 Y Verified 

13 1941/Khanij-M.M.C.-30 Kapasi 134/1 Y Verified 

14 1942/Khanij-M.M.C.-30 Kapasi 215 N Falling on Khasra 236 

15 1943/Khanij-M.M.C.-30 Kapasi 34 N Falling on Khasra 215 

16 1944/Khanij-M.M.C.-30 Girthan 157 Y Verified 

17 1945/Khanij-M.M.C.-30 Girthan 25 N Not Verified 

18 1946/Khanij-M.M.C.-30 Vyaspura 220 Y Verified 

19 1947/Khanij-M.M.C.-30 Vyaspura 240 Y Verified 

20 1948/Khanij-M.M.C.-30 Vyaspura 348 Y Verified 

21 1949/Khanij-M.M.C.-30 Vyaspura 325 N Falling on Khasra 268 

22 1950/Khanij-M.M.C.-30 Vyaspura 394/1,386/2 Y/N Verified/Out Side Khasra Map 

23 1951/Khanij-M.M.C.-30 Vyaspura 391 Y Verified 

24 1952/Khanij-M.M.C.-30 Vyaspura 407, 408 Y Verified 

25 1953/Khanij-M.M.C.-30 Vyaspura 400 Y Verified 

26 1954/Khanij-M.M.C.-30 Dakore 2771, 2772     

27 1955/Khanij-M.M.C.-30 Dakore 2287     

28 1956/Khanij-M.M.C.-30 Dakore 2259     

29 1957/Khanij-M.M.C.-30 Dakore 2919     

30 1958/Khanij-M.M.C.-30 Dakore 2921     

31 1959/Khanij-M.M.C.-30 Kharusa 247 N Falling Outside khasra  

32 1960/Khanij-M.M.C.-30 Dakore 2928     
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Remedial Measures: Concept 

The concept of remediation plan to rebuilt the borrow area is to with stand the natural condition 

of the surrounding for a long time. Bio Engineering practice offers complete solution to stabilize 

the slope and check soil erosion. The use of any form of vegetation, either alone or in conjunction 

with other physical measures, as an engineering material (i.e., one that has quantifiable 

characteristics and behavior) is referred to as BIOENGINEERING or BIOTECHNICAL ENGINEERING. 

Bioengineering has assumed much significance in landslide hazard mitigation, torrent control, 

rehabilitation of mine-spoils, bouldery lands, and for natural or man-made slope stabilization. 

Another factor that appears to have greatly contributed to the rapid adoption of bioengineering 

practices pertains to increased environmental awareness, time-tested sustainability of 

traditional practices of slope stabilization and on account of being relatively inexpensive. The 

vegetative measures are sustainable due to their inherent capacity to respond to varying spatio-

temporal site conditions and low maintenance costs.  

Benefits 

1. In Bioengineering, emphasis is on the use of locally available materials such as plant 

species, stone chips, etc. 

2.  Preservation of environment without Disturbance as it is minimized by avoidance of 

construction related material and decreased soil erosion and slope instabilities by the use 

of vegetal cover.  

3. Appropriate labor-based technology provides employment opportunities, to mostly 

unskilled or semi-skilled manpower, offers tremendous employment scope for the local 

inhabitants. This also recycles the money at local level. 

4. Use of vegetal cover for protection against erosion and the use of underground root 

system of vegetation for slope stabilization makes optimum utilization of the various 

components of entire natural process.  

In order to prevent soil erosion, protect surrounding farm land and contain water in borrow area, 

effort has to be taken for slope stabilization and prevention. As proper Sloping and benching is 

not possible in current situation. Vegetation cover under natural condition with proper slope of 

embankments is the only factor that can maintain the current situation.  As it is well known that 

absence of vegetation cover cause erosion, therefore vegetation cover along with bioengineering 

practice on bunds and slope will be safe and long-term solution to slow, minimize and ultimately 

check the erosion and slope stability. 
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Remedial Techniques 

For slope stabilization the benefits of vegetation depend on the type of vegetation as well as on 

the nature and extent of slope degradation processes. Based on the past experience regarding 

the use and efficacy of various soil erosion control methods, a number of practices have been 

adopted for stabilizing slopes; these could be classified in two broad groups:  

1) Grass planting techniques – Will be used along the perimeter of Borrow Area in order to 

prevent land subsidence and stability of slope. 

2) Vegetative structures – Will be used on Gully Erosion prone area, mainly live check dam/ brush 

layering technique in combination with creation of 2 or 3 live check dam on the entire formation. 

The bushes commonly found in the Bundelkhand region include "karaunda" (Carissa spinarum), 

"seja", "salai" (Boswellia serrata), and "dhau" (Anogeissus latifolia). These shrubs often grow 

amidst the rocky terrain of the plateau as well. Key points about Bundelkhand bushes are:   
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•⁠ ⁠Thorny nature: Many bushes in Bundelkhand have thorny stems, adapting to the harsh climate 

and providing protection from grazing animals. 

•⁠ Drought-resistant: Due to the region's semi-arid conditions, the bushes are well adapted to low 

rainfall and can survive with limited water. 

•⁠ ⁠Medicinal properties: Some of these shrubs are used in traditional medicine for various 

ailments. 

3. Slope Stabilization - Grass Planting along the entire perimeter of borrow area after providing 

proper level @60 degrees to provide a barrier to the raindrops and resulting overland flow 

entering the pond in the depression area. This will provide stability of Slope. Before plantation, 

slope of almost 60 -65 degrees will be created along the entire boundary. Rows will be formed 

down the slope with proper spacing by plantation of grass in geometric lines down the slope.  

Naturally deep-rooted grasses that establish quickly, such as turf-type tall fescue grasses, are 

excellent choices for erosion-prone spots. Fast-germinating annual and perennial ryegrasses help 

stabilize slopes quickly and control erosion while deeper rooted grasses become established and 

take hold. 

The vetiver grass in India having scientific name Vetiveria zizanioides is suggested for plantation 

along the slope. It is also known as khus in western and northern India. Vetiver hedges are most 

effective when planted on down slope. Vetiver plants are used in land and slope stabilization 

applications behave more like fast-growing trees or shrubs. Its extensive, thick root system binds 

the soil, making it very difficult to dislodge and extremely tolerant to drought. 

Site Preparation 

The present situation of borrow area required site preparation for plantation which include 

cleaning of debris; clearing the land of vegetation and obstacles. The first operation to be 

performed along the entire perimeter to borrow area is Slope Grading. As observed the entire 

embankment of borrow area is damaged by subsidence and erosion. 

Slope Grading is the process of changing the steepness or inclination of a landform so that it can 

be used to improve the stability of terrain by providing a stable grade of slope. The grade or 

gradient of a slope is a measure of its steepness, and can be expressed as a percentage or in ratio. 

For example, a gradient of 1% means that the slope rises or falls by 1 meter for every 100 meters 

of forward travel. Here in our case, a slope ratio of 3:2 is provided which means slope rises to 

1.5m with every 1 m forward movement. 

The entire perimeter of borrow area is first to be conserved with Slope Grading, afterwards 

plantation is done down the slope where 2 consecutive rows are developed for plantation Down 

the slope with vertical distance of 750mm between the rows.  
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For the treatment of Gully Erosion, live check dams/ brush layering is proposed to be constructed 

with spacing of 1 to 1.5 meters in the entire affected area. Large and very active gullies require 

stronger measures, which cannot be provided by vegetation alone. Flexible check dams made 

from a variety of woody cuttings are therefore proposed.  

 

Vetiver Sapling Plantation 
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Live Check dam 

Features  
Description: Lines of woody cuttings laid in trenches with tops protruding 
above surface. 
Critical slope:<450 

Spacing: Cuttings laid in double rows at 50 mm centers (i.e. 40 cuttings/ 

running m). Layer spacing: 

Slope<300: 4000 mm; Slope 30-450: 2000 mm 

Advantages/ Limitations  

• Strong and low cost barrier to trap material and to reinforce the soil. 

• Construction causes disturbance to the slope.  

 

                       Brush layering 

 

 

Step by step procedure for Brush layering 
 

 

Ø Clean the surface to be treated of loose stone 
chips/debris etc. and unwanted vegetation. 

 

Ø Dig trenches 0.2 m deep, 0.3 m wide all 
along the length of slope at suggested 
intervals on the entire slope. 

Ø Fill the trenches with good soil, if the 
original soil forming the slope is poor.  

 

 

Ø Drive hard wood cuttings (0.4m long) with top 
protruding 0.15 m above in double rows at 5 cm 
intervals (row to row and cutting to cutting both) at an 
angle of 200 to 300 with horizontal. 

 

0.4m 

0.15 m 

20 to 300 

0.3m 

0.2m 
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Rate analysis for Remediation Measures 

For various works, the labour rates have been taken as below: 

Minimum Wages, per Day 

Class of Workers Minimum Wage Per Day VDA Per Day 

Unskilled Rs. 250.00 Rs. 143.27 

Semi-skilled Rs. 271.42 Rs. 154.81 

Skilled Rs. 324.42 Rs. 154.81 

Highly Skilled Rs. 374.42 Rs. 154.81 

20-Dec-24 

 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

2. Grass Plantation: 

Item Quantity md Rate/Unit 

Amount 

(Rs.) 

Ø    Unskilled labour 1.5 250 375 

Ø    Equipment, 3% of labour 0.03 250 7.50 

Construction of beds for grass slips      

Ø    Unskilled labour 2 250 500 

Ø    Skilled labour 3 324.42 973.26 

Ø    Equipment, 3% of labour 0.03 324.42 9.75 

 Transplanting grass slips in to beds from clumps       

Ø    Unskilled labour 1.5 250 375 

Ø    Equipment, 3% of labour 0.03 250 7.50 

Uprooting and preparing grass slips ready for Site planting from   Nursery       

Ø    Unskilled labour 2 250 500 

Ø    Equipment, 3% of labour 0.03 250 7.50 

Planting grass slips on slopes including preparation of slips on Site       

Ø    Unskilled labour 2 250 500 

Ø    Equipment, 3% of labour 0.03 250 7.50 

Total cost of Planting 1000 slips     3263.01 

 

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been taken as 

Rs. 3263.01 per 10 square meters. 
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3. Check dam/ Brush Layering: 

Schedule of Rates for Brush layering/ Live check dams, per running meter 

Item Quantity md Rate/Unit 
Amount 

(Rs.) 

Collection of hardwood cuttings       

Ø unskilled labour 0.34 250 85 

Slide preparation: earth work in excavation of trench, 0.2m        

Ø Unskilled labour 0.06 250 15 

Laying of cuttings, including backfilling of the   trench and careful        

Ø Unskilled labour 0.17 250 42.50 

Total 1.6   142.50 
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1. Kaitheri: Gata No. 365 (S. No-1 - Notice No - 1929/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 5 m soil has been carried out form Gata No. 365. It is having a 

total plot area of 9.243 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Photographs 

 

Current Situation 

The borrow area is situated on east side of expressway. It is having almost rectangular shape, vegetation 

and shrubs are almost absent in borrow area and all sides have farm land. The village road is on north side 

sharing its bunds with borrow area. The canal is situated on south east direction. The excavation work is 

carried out along the boundary of the farm land without creating any bench, hence vertical digging is done 

in all sides of borrow area thereby creating a pond. The water is further used for irrigation purpose. The 

farm land on all sides of borrow area is observed to be unstable owing to topography. The spatial data 

pertaining all basic information were assembled and visualized. Based on collection of all layers, digital 

elevation model has been developed and contours have been generated to understand flow direction, 

which indicate that the flow is slightly from south west to north east direction, from east to west direction, 

towards the borrow area.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0 175 0 

61 1.5 1 0.75 45.75 175 8006.25 

56 1.5 1 0.75 42 175 7350 

48 1.5 1 0.75 36 175 6300 

61 1.5 1 0.75 45.75 175 8006.25 

60 1.5 1 0.75 45 175 7875 

59 1.5 1 0.75 44.25 175 7743.75 

75 1.5 1 0.75 56.25 175 9843.75 

60 1.5 1 0.75 45 175 7875 

57 1.5 1 0.75 42.75 175 7481.25 

42 1.5 1 0.75 31.5 175 5512.5 

59 1.5 1 0.75 44.25 175 7743.75 

57 1.5 1 0.75 42.75 175 7481.25 

Total 521.25 175 91218.75 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation 

per 100 meters 
Total Cost 

Perimeter 1 671 3263.01 21894.80 

Perimeter 2 657 3263.01 21437.98 

Total 43332.77 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 688 142.5 98040 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 98040/-. 

The total cost of remediation plan would be Rs. 232591.52 /-. 
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2. Vardh: Gata No. 459 (S. No-2 - Notice No - 1930/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 10m soil has been carried out form Gata No. 459. It is having a 

total plot area of 4.7230 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Photographs 

 

Current Situation 

The borrow area is situated on east side of road, with canal flowing in west direction. It is having almost 

rectangular shape, vegetation and shrubs are almost absent in borrow area and all sides have farm land. 

The excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography. The spatial data pertaining all basic information were assembled and visualized. Based on 

collection of all layers, digital elevation model has been developed and contours have been generated to 

understand flow direction, which indicate that the flow is slightly from south to north direction, towards 

the borrow area.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 

 

 

1896



Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 27 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0 175 0 

47 1.5 1 0.75 35.25 175 6168.75 

43 1.5 1 0.75 32.25 175 5643.75 

35 1.5 1 0.75 26.25 175 4593.75 

58 1.5 1 0.75 43.5 175 7612.5 

44 1.5 1 0.75 33 175 5775 

37 1.5 1 0.75 27.75 175 4856.25 

40 1.5 1 0.75 30 175 5250 

55 1.5 1 0.75 41.25 175 7218.75 

Total 198 175 47118.75 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation 

per 100 meters 
Total Cost 

Perimeter 1 337 3263.01 10996.34 

Perimeter 2 321 3263.01 10474.26 

Total 21470.61 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 355 142.5 50587.5 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 50587.5/-. 

The total cost of remediation plan would be Rs. 119176.85 /-. 
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3. Kharusa : Gata No. 27 (S.No-3 - Notice No - 1931/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 2 m soil has been carried out form Gata No. 27. It is having the 

total plot area as 1.6590 Hectare. 

 

Google Imagery (Date-5/9/2023) 
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Photographs 

 

Current Situation 

The borrow area has no access road, it is situated on west side of canal sharing border. The canal is lined 

near the borrow area. Vegetation and shrubs are absent in borrow area and all sides have farm lands with 

barb wire fencing on west side. The excavation work is carried out along the boundary of the farm land 

without creating any bench, hence vertical digging is done in all sides of borrow area thereby creating a 

pond. The water is further used for irrigation purpose. Visual marks of subsidence in north side of borrow 

area. The spatial data pertaining all basic information were assembled and visualized. Based on collection 

of all layers, digital elevation model has been developed and contours have been generated to understand 

flow direction, which indicate that the flow is slightly from west to east direction, from north to south 

direction, towards the borrow areas.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

33.82 1.5 1 0.75 25.37 175 4438.88 

32.94 1.5 1 0.75 24.71 175 4323.38 

32.43 1.5 1 0.75 24.32 175 4256.44 

30.94 1.5 1 0.75 23.21 175 4060.88 

32.67 1.5 1 0.75 24.50 175 4287.94 

35.32 1.5 1 0.75 26.49 175 4635.75 

29.96 1.5 1 0.75 22.47 175 3932.25 

34.15 1.5 1 0.75 25.61 175 4482.19 

33.56 1.5 1 0.75 25.17 175 4404.75 

32.86 1.5 1 0.75 24.65 175 4312.88 

27.78 1.5 1 0.75 20.84 175 3646.13 

26.36 1.5 1 0.75 19.77 175 3459.75 

28.25 1.5 1 0.75 21.19 175 3707.81 

Total 308.28 175 53949.00 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 406.29 3263.01 13257.28 

Perimeter 2 401.48 3263.01 13100.33 

Total 26357.62 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 411.1 142.5 58581.75 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 58581.75/-. 

The total cost of remediation plan would be Rs. 138888.37/-. 
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4a. Kapasi: Gata No. 181 (S. No-4 - Notice No - 1932/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 11m soil has been carried out form Gata No. 181. It is having 

the total plot area as 4.2330 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 33 - 

Photographs 

 

Current Situation 

The borrow area is situated on east side of road. It is having almost rectangular shape, vegetation and 

shrubs are almost absent in borrow area and all sides have farm land. The canal is situated on west side, 

sharing its embankment with the borrow area. The excavation work is carried out along the boundary of 

the farm land without creating any bench, hence vertical digging is done in all sides of borrow area thereby 

creating a pond. The water is further used for irrigation purpose. The farm land on all sides of borrow area 

is observed to be unstable owing to topography. The spatial data pertaining all basic information were 

assembled and visualized. Based on collection of all layers, digital elevation model has been developed 

and contours have been generated to understand flow direction, which indicate that the flow is slightly 

from south to north direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 34 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 35 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 

Total 

Cost 

0 1.5 1 0.75 0 175 0 

31 1.5 1 0.75 23.25 175 4068.75 

32 1.5 1 0.75 24 175 4200 

30 1.5 1 0.75 22.5 175 3937.5 

35 1.5 1 0.75 26.25 175 4593.75 

30 1.5 1 0.75 22.5 175 3937.5 

29 1.5 1 0.75 21.75 175 3806.25 

30 1.5 1 0.75 22.5 175 3937.5 

27 1.5 1 0.75 20.25 175 3543.75 

29 1.5 1 0.75 21.75 175 3806.25 

22 1.5 1 0.75 16.5 175 2887.5 

27 1.5 1 0.75 20.25 175 3543.75 

Total 241.5 175 42262.5 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation 

per 100 meters 
Total Cost 

Perimeter 1 318 3263.01 10376.37 

Perimeter 2 307 3263.01 10017.44 

Total 20393.81 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 332 142.5 47310 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 47310/-. 

The total cost of remediation plan would be Rs. 109966.31 /-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 36 - 

4b. Kapasi: Gata No. 191/2 (S. No-4 - Notice No - 1932/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 9m soil has been carried out form Gata No. 191/2. It is having 

the total plot area as 1.5 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 37 - 

Photographs 

 

Current Situation 

The borrow area is situated on border of village. It is having almost rectangular shape, vegetation and 

shrubs are almost absent in borrow area and all sides have farm land. The excavation work is carried out 

along the boundary of the farm land without creating any bench, hence vertical digging is done in all sides 

of borrow area thereby creating a pond. The water is further used for irrigation purpose. The farm land 

on all sides of borrow area is observed to be unstable owing to topography. The spatial data pertaining all 

basic information were assembled and visualized. Based on collection of all layers, digital elevation model 

has been developed and contours have been generated to understand flow direction, which indicate that 

the flow is slightly from south east to north direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 38 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 39 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0 175 0 

44 1.5 1 0.75 33 175 5775 

45 1.5 1 0.75 33.75 175 5906.25 

48 1.5 1 0.75 36 175 6300 

40 1.5 1 0.75 30 175 5250 

64 1.5 1 0.75 48 175 8400 

42 1.5 1 0.75 31.5 175 5512.5 

54 1.5 1 0.75 40.5 175 7087.5 

37 1.5 1 0.75 27.75 175 4856.25 

52 1.5 1 0.75 39 175 6825 

71 1.5 1 0.75 53.25 175 9318.75 

Total 372.75 175 65231.25 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 493 3263.01 16086.64 

Perimeter 2 486 3263.01 15858.23 

Total 31944.87 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 501 142.5 71392.5 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 71392.5/-. 

The total cost of remediation plan would be Rs. 168568.61 /-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 40 - 

5a. Girthan: Gata No. 156 (S. No-5 - Notice No - 1933/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 13 m soil has been carried out form Gata No. 156. It is having 

the total plot area as 6.3450 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 41 - 

Photographs 

 

Current Situation 

The borrow area is situated on south direction of village road about 260m. It is having almost rectangular 

shape, vegetation and shrubs are almost absent in borrow area and all sides have farm land. The 

excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography. The farm land on the North and South west side of borrow area are observed to be severely 

eroded with gully formation towards the borrow area. Subsidence of soil along the bunds is visual in North 

east and south west side of the borrow area which is caused by vertical digging. The spatial data pertaining 

all basic information were assembled and visualized. Based on collection of all layers, digital elevation 

model has been developed and contours have been generated to understand flow direction, which 

indicate that the flow is slightly from west to east direction, from north to south direction towards the 

borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 42 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 43 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

41.89 1.5 1 0.75 31.4175 175 5498.063 

59.22 1.5 1 0.75 44.415 175 7772.625 

49.77 1.5 1 0.75 37.3275 175 6532.313 

64.76 1.5 1 0.75 48.57 175 8499.75 

52.52 1.5 1 0.75 39.39 175 6893.25 

62.27 1.5 1 0.75 46.7025 175 8172.938 

Total 247.8225 175 43368.94 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 325.57 3263.01 10623.38 

Perimeter 2 320.69 3263.01 10464.15 

Total 21087.53 

 

3. Check dam/ Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 330.46 142.5 47090.55 

 

Check Dam Length Rate/Unit Amount (Rs.) 

C1 17.3 142.5 2465.25 

C2 15.9 142.5 2265.75 

Total Cost 4731 

As shown in the pictorial view a total of 2 check dams (33.2m)/ brush layers (330.46m) are 

proposed having a total length of 363.66 meters. Taking the unit rate as Rs. 142.50 per running 

meter, the total cost would be Rs. 51821.55/-. 

The total cost of remediation plan would be Rs. 116278.02/-. 

1913



Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 44 - 

5b. Girthan: Gata No. 29(S. No-5 - Notice No - 1933/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 13 meters soil has been carried out form Gata No. 29. It is 

having the total plot area as 3.2830 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 45 - 

Photographs 

 

Current Situation 

The borrow area is situated on north direction of village road sharing border. It is having almost square 

shape, vegetation and shrubs are lightly present in borrow area and all sides have farm land. The 

excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography. The farm land on the south east side of borrow area is observed to be severely eroded with 

gully formation towards the borrow area. The spatial data pertaining all basic information were assembled 

and visualized. Based on collection of all layers, digital elevation model has been developed and contours 

have been generated to understand flow direction, which indicate that the flow is slightly from west to 

east direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 46 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 47 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

44.88 1.5 1 0.75 33.66 175 5890.50 

43.43 1.5 1 0.75 32.57 175 5700.19 

41.59 1.5 1 0.75 31.19 175 5458.69 

41.06 1.5 1 0.75 30.80 175 5389.13 

72.41 1.5 1 0.75 54.31 175 9503.81 

33.74 1.5 1 0.75 25.31 175 4428.38 

38.8 1.5 1 0.75 29.10 175 5092.50 

Total 236.93 175 41463.19 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 310.84 3263.01 10142.74 

Perimeter 2 305.96 3263.01 9983.51 

Total 20126.25 

 

3. Check dam/ Brush Layering: 

Check Dam Length Rate/Unit Amount (Rs.) 

C1 13.6 142.5 1938 

C2 19 142.5 2707.5 

Total Cost 4645.5 

 

Brush Layering: Length Unit Price Total 

Entire Embankment 315.72 142.5 44990.1 

 

As shown in the pictorial view a total of 2 check dams (32.6m)/ brush layers (315.72m) are 

proposed having a total length of 348.32 meters. Taking the unit rate as Rs. 142.50 per running 

meter, the total cost would be Rs. 49635.6/-. 

The total cost of remediation plan would be Rs. 111225.03/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 48 - 

5c. Girthan: Gata No. 138(S. No-5 - Notice No - 1933/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 13 meters soil has been carried out form Gata No. 138. It is 

having the total plot area as 1.5060 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 49 - 

Photographs 

 

Current Situation 

The borrow area is situated on south direction of village road about 35m. It is having almost rectangular 

shape, vegetation and shrubs are lightly present in borrow area with a cover of tree line in west side of 

burrow area and all sides have farm land. The excavation work is carried out along the boundary of the 

farm land without creating any bench, hence vertical digging is done in all sides of borrow area thereby 

creating a pond. The water is further used for irrigation purpose. The farm land on all sides of borrow area 

is observed to be unstable owing to topography. The farm land on the south east side of borrow area is 

observed to be severely eroded with gully formation towards the borrow area. The spatial data pertaining 

all basic information were assembled and visualized. Based on collection of all layers, digital elevation 

model has been developed and contours have been generated to understand flow direction, which 

indicate that the flow is slightly from east to west direction and towards north to south direction, towards 

the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 50 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 51 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0.00 175 0 

79.76 1.5 1 0.75 59.82 175 10468.50 

78.52 1.5 1 0.75 58.89 175 10305.75 

52.56 1.5 1 0.75 39.42 175 6898.50 

43.35 1.5 1 0.75 32.51 175 5689.69 

52.35 1.5 1 0.75 39.26 175 6870.94 

48.98 1.5 1 0.75 36.74 175 6428.63 

49.86 1.5 1 0.75 37.40 175 6544.13 

51.28 1.5 1 0.75 38.46 175 6730.50 

74.23 1.5 1 0.75 55.67 175 9742.69 

Total 398.17 175 69679.31 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 525.77 3263.01 17155.93 

Perimeter 2 520.39 3263.01 16980.38 

Total 34136.31 

 

3. Check dam/ Brush Layering: 

Check Dam Length Rate/Unit Amount (Rs.) 

C1 6 142.5 855 

C2 8.64 142.5 1231.2 

C3 12 142.5 1710 

Total Cost 3796.2 

 

Brush Layering: Length Unit Price Total 

Entire Embankment 530.92 142.5 75656.1 

 

As shown in the pictorial view a total of 3 check dams (26.64m)/ brush layers (530.92m) are 

proposed having a total length of 557.56 meters. Taking the unit rate as Rs. 142.50 per running 

meter, the total cost would be Rs. 79452.3/-. The total cost of remediation plan would be Rs. 

183267.92/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 52 - 

5d. Girthan: Gata No. 165(S. No-5 - Notice No - 1933/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 13 meters soil has been carried out form Gata No. 165. It is 

having the total plot area as 7.0430 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 53 - 

Photographs 

 

Current Situation 

The borrow area is situated on west direction of village road. It is having almost rectangular shape, 

vegetation and shrubs are absent in borrow area. The excavation work is carried out along the boundary 

of the farm land without creating any bench, hence vertical digging is done in all sides of borrow area 

thereby creating a pond. The water is further used for irrigation purpose. The farm land on all sides of 

borrow area is observed to be unstable owing to topography. The farm land on the west and north east 

side of borrow area is observed with visual subsidence. The spatial data pertaining all basic information 

were assembled and visualized. Based on collection of all layers, digital elevation model has been 

developed and contours have been generated to understand flow direction, which indicate that the flow 

is slightly from west to east direction and south to north direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 54 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 55 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

41.15 1.5 1 0.75 30.86 175 5400.94 

57.92 1.5 1 0.75 43.44 175 7602.00 

44.15 1.5 1 0.75 33.11 175 5794.69 

60.59 1.5 1 0.75 45.44 175 7952.44 

76.49 1.5 1 0.75 57.37 175 10039.31 

40.96 1.5 1 0.75 30.72 175 5376.00 

37.82 1.5 1 0.75 28.37 175 4963.88 

50.64 1.5 1 0.75 37.98 175 6646.50 

43.8 1.5 1 0.75 32.85 175 5748.75 

46.03 1.5 1 0.75 34.52 175 6041.44 

48.21 1.5 1 0.75 36.16 175 6327.56 

Total 410.82 175 71893.50 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 542.6 3263.01 17705.09 

Perimeter 2 537.41 3263.01 17535.74 

Total 35240.83 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 547.8 142.5 78061.5 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 78061.5/-. 

The total cost of remediation plan would be Rs. 185195.83/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 56 - 

6. Vardh: Gata No. 458 (S. No-6 - Notice No - 1934/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 10m soil has been carried out form Gata No. 458. It is having 

the total plot area as 5.5970 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 57 - 

Photographs 

 

Current Situation 

The borrow area is situated on east side of road, with canal flowing in west direction. It is having almost 

trapezoidal shape, vegetation and shrubs are almost absent in borrow area and all sides have farm land. 

The excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography. The spatial data pertaining all basic information were assembled and visualized. Based on 

collection of all layers, digital elevation model has been developed and contours have been generated to 

understand flow direction, which indicate that the flow is slightly from north to south direction, from east 

to west direction towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 58 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 59 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0 175 0 

86 1.5 1 0.75 64.5 175 11287.5 

71 1.5 1 0.75 53.25 175 9318.75 

57 1.5 1 0.75 42.75 175 7481.25 

58 1.5 1 0.75 43.5 175 7612.5 

56 1.5 1 0.75 42 175 7350 

51 1.5 1 0.75 38.25 175 6693.75 

65 1.5 1 0.75 48.75 175 8531.25 

79 1.5 1 0.75 59.25 175 10368.75 

Total 284.25 175 68643.75 

  

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation 

per 100 meters 
Total Cost 

Perimeter 1 502 3263.01 16380.31 

Perimeter 2 481 3263.01 15695.08 

Total 32075.39 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 536 142.5 76380 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 76380/-. 

The total cost of remediation plan would be Rs. 177099.13 /-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 60 - 

7a. Girthan: Gata No. 103(S. No-7 - Notice No - 1935/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 3 m soil has been carried out form Gata No. 103. It is having 

the total plot area as 6.5850 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 61 - 

Photographs 

 

Current Situation 

The borrow area is situated on north direction of village road sharing border. It is having almost 

rectangular shape, vegetation and shrubs are lightly present in borrow area and all sides have farm land. 

The excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography.  The spatial data pertaining all basic information were assembled and visualized. Based on 

collection of all layers, digital elevation model has been developed and contours have been generated to 

understand flow direction, which indicate that the flow is slightly from North east to south west direction, 

towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 62 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 63 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

47.76 1.5 1 0.75 35.82 175 6268.5 

61.33 1.5 1 0.75 45.9975 175 8049.563 

73.5 1.5 1 0.75 55.125 175 9646.875 

64.87 1.5 1 0.75 48.6525 175 8514.188 

82.28 1.5 1 0.75 61.71 175 10799.25 

57.95 1.5 1 0.75 43.4625 175 7605.938 

Total 290.7675 175 50884.31 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 382.76 3263.01 12489.50 

Perimeter 2 377.8 3263.01 12327.65 

Total 24817.15 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 387.72 142.5 55250.1 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 55250.1/-. 

The total cost of remediation plan would be Rs. 130951.56/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 64 - 

7b. Girthan: Gata No. 392(S. No-7 - Notice No - 1935/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 8 m soil has been carried out form Gata No. 392. It is having 

the total plot area is 13.2210 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 65 - 

Photographs 

 

Current Situation 

The borrow area is situated on south direction of village road sharing border. It is having almost square 

shape, vegetation and shrubs are absent in borrow area and all sides have farm land. The excavation work 

is carried out along the boundary of the farm land without creating any bench, hence vertical digging is 

done in all sides of borrow area thereby creating a pond. The water is further used for irrigation purpose. 

The farm land on all sides of borrow area is observed to be unstable owing to topography. The farm land 

on the North west side of borrow area are observed to be severely eroded with gully formation towards 

the borrow area. The spatial data pertaining all basic information were assembled and visualized. Based 

on collection of all layers, digital elevation model has been developed and contours have been generated 

to understand flow direction, which indicate that the flow is slightly from east to west direction, towards 

the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 66 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 67 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

51.02 1.5 1 0.75 38.265 175 6696.375 

42.47 1.5 1 0.75 31.8525 175 5574.188 

41.43 1.5 1 0.75 31.0725 175 5437.688 

51.46 1.5 1 0.75 38.595 175 6754.125 

43.15 1.5 1 0.75 32.3625 175 5663.438 

75.48 1.5 1 0.75 56.61 175 9906.75 

37.41 1.5 1 0.75 28.0575 175 4910.063 

52.99 1.5 1 0.75 39.7425 175 6954.938 

Total 296.5575 175 51897.56 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 390.5 3263.01 12742.05 

Perimeter 2 385.55 3263.01 12580.54 

Total 25322.59 

 

3. Check dam/ Brush Layering: 

Check Dam Length Rate/Unit Amount (Rs.) 

C1 15.8 142.5 2251.5 

C2 24 142.5 3420 

Total Cost 5671.5 

 

Brush Layering: Length Unit Price Total 

Entire Embankment 395.44 142.5 56350.2 

 

As shown in the pictorial view a total of 2 check dams (39.8m)/ brush layers (395.44) are proposed 

having a total length of 435.24 meters. Taking the unit rate as Rs. 142.50 per running meter, the 

total cost would be Rs. 62021.7/-. 

The total cost of remediation plan would be Rs. 139241.85/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 68 - 

7c. Girthan: Gata No. 33(S. No-7 - Notice No - 1935/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of NIL soil has been carried out form Gata No. 33. It is having the 

total plot area is 8.8590 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 69 - 

Photographs 

 

Current Situation 

The borrow area is situated on west direction of village road sharing border. It is having almost square in 

shape, vegetation and shrubs are absent in borrow area and all sides have farm land. The excavation work 

is carried out along the boundary of the farm land without creating any bench, hence vertical digging is 

done in all sides of borrow area thereby creating a pond. The water is further used for irrigation purpose. 

The farm land on all sides of borrow area is observed to be unstable owing to topography. Visual marks 

of subsidence are present in all sides specifically towards road. The farm land on the south east and south 

west side of borrow area are observed to be severely eroded with gully formation towards the borrow 

area. The spatial data pertaining all basic information were assembled and visualized. Based on collection 

of all layers, digital elevation model has been developed and contours have been generated to understand 

flow direction, which indicate that the flow is slightly from north to south direction and from west to east 

direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 70 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 71 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0.00 175 0 

47.26 1.5 1 0.75 35.45 175 6202.88 

48.03 1.5 1 0.75 36.02 175 6303.94 

42.36 1.5 1 0.75 31.77 175 5559.75 

42 1.5 1 0.75 31.50 175 5512.50 

42.48 1.5 1 0.75 31.86 175 5575.50 

53.02 1.5 1 0.75 39.77 175 6958.88 

43.94 1.5 1 0.75 32.96 175 5767.13 

30.88 1.5 1 0.75 23.16 175 4053.00 

Total 262.48 175 45933.56 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 345.11 3263.01 11260.97 

Perimeter 2 340.21 3263.01 11101.09 

Total 22362.06 

 

3. Check dam/ Brush Layering: 

Check 

Dam 
Length Rate/Unit 

Amount 

(Rs.) 

C1 25.5 142.5 3633.75 

C2 17.7 142.5 2522.25 

Total Cost 6156 

 

Brush Layering: Length Unit Price Total 

Entire Embankment 350.014 142.5 49877.00 

 

As shown in the pictorial view a total of 2 check dams/ brush layers are proposed having a total 

length of 43.2 meters. Taking the unit rate as Rs. 142.50 per running meter, the total cost would 

be Rs. 56033.00/-. 

 

The total cost of remediation plan would be Rs. 124328.62/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 72 - 

8 a. to e. Timro: Gata No. 705 (S. No. 8a to 8e - Notice No – 1936 to 1940/Khanij-M.M.C.-30 Dated 

2/10/2021) 

The notice regarding excessive mining of 5 m soil has been carried out form Gata No. 705. It is having 

the total plot area as 0.4860 Hectare. 

 

The notice regarding excessive mining of 5 m soil has been carried out form Gata No. 706. It is having 

the total plot area as 0.0810 Hectare. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 73 - 

The notice regarding excessive mining of 5 m soil has been carried out form Gata No. 707. It is having 

the total plot area as 0.0570 Hectare. 

 

The notice regarding excessive mining of 5 m soil has been carried out form Gata No. 708. It is having 

the total plot area as 0.1170 Hectare. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 74 - 

The notice regarding excessive mining of 5 m soil has been carried out form Gata No. 709. It is having 

the total plot area as 0.1540 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 75 - 

Photographs 

 

Current Situation 

The borrow areas is situated on East side of village road. Vegetation and shrubs are present in borrow 

area and all sides have prevailing tree line. The excavation work is carried out along the boundary of the 

farm land without creating any bench, hence vertical digging is done in all sides of borrow area thereby 

creating a pond. The water is further used for irrigation purpose. With the presence of trees and 

vegetation only north side of the pond requires remediation measures. The spatial data pertaining all 

basic information were assembled and visualized. Based on collection of all layers, digital elevation model 

has been developed and contours have been generated to understand flow direction, which indicate that 

the flow is slightly from west to east direction towards the borrow areas.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 76 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading, and brush layering 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 77 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

49.08 1.5 1 0.75 36.81 175 6441.75 

38.94 1.5 1 0.75 29.21 175 5110.88 

40.91 1.5 1 0.75 30.68 175 5369.44 

65.87 1.5 1 0.75 49.40 175 8645.44 

Total 146.10 175 25567.50 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 184 3263.01 6003.94 

Perimeter 2 178 3263.01 5808.16 

Total 11812.10 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 194.8 142.5 27759 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 27759/-. 

The total cost of remediation plan would be Rs. 65138.60/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 78 - 

9. Timro: Gata No. 224 (S. No-9 - Notice No - 1937/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 8 m soil has been carried out form Gata No. 224. It is having 

the total plot area as 4.5860 Hectare. 

 

Google Imagery (Date-30/10/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 79 - 

Photographs 

 

Current Situation 

The borrow areas is situated on north side of village road sharing border. Vegetation and shrubs are 

absent in borrow area and all sides have farm lands. The excavation work is carried out along the boundary 

of the farm land without creating any bench, hence vertical digging is done in all sides of borrow area 

thereby creating a pond. The water is further used for irrigation purpose. Visual marks of subsidence in 

north and south side of borrow area. The spatial data pertaining all basic information were assembled and 

visualized. Based on collection of all layers, digital elevation model has been developed and contours have 

been generated to understand flow direction, which indicate that the flow is slightly from west to east 

direction, from north to south direction, towards the borrow areas.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 80 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 81 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

0 1.5 1 0.75 0.00 175 0 

49.65 1.5 1 0.75 37.24 175 6516.56 

55.46 1.5 1 0.75 41.60 175 7279.13 

63.98 1.5 1 0.75 47.99 175 8397.38 

85.41 1.5 1 0.75 64.06 175 11210.06 

36.03 1.5 1 0.75 27.02 175 4728.94 

46.31 1.5 1 0.75 34.73 175 6078.19 

50.28 1.5 1 0.75 37.71 175 6599.25 

49.58 1.5 1 0.75 37.19 175 6507.38 

53.16 1.5 1 0.75 39.87 175 6977.25 

Total 367.40 175 64294.13 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 484.46 3263.01 15807.98 

Perimeter 2 478.58 3263.01 15616.11 

Total 31424.09 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 489.9 142.5 69810.75 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 69810.75/-. 

The total cost of remediation plan would be Rs. 165528.97/-. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 82 - 

10. Timro: Gata No. 605 (S. No-10 - Notice No - 1938/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 10 m soil has been carried out form Gata No. 605. It is having 

the total plot area is 2.1440 Hectare. 

 

Google Imagery (Date-30/10/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 83 - 

Photographs 

 

Current Situation 

The borrow areas is situated on south side of village road sharing border. Vegetation and shrubs are 

absent in borrow area and all sides have farm lands.  

The excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. Visual marks of subsidence in north side of borrow area. 

The spatial data pertaining all basic information were assembled and visualized. Based on collection of all 

layers, digital elevation model has been developed and contours have been generated to understand flow 

direction, which indicate that the flow is slightly from west to east direction, from north to south direction, 

towards the borrow areas.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 84 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 85 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

67.6 1.5 1 0.75 50.70 175 8872.50 

52.77 1.5 1 0.75 39.58 175 6926.06 

49.66 1.5 1 0.75 37.25 175 6517.88 

43.57 1.5 1 0.75 32.68 175 5718.56 

49.32 1.5 1 0.75 36.99 175 6473.25 

55.93 1.5 1 0.75 41.95 175 7340.81 

62.7 1.5 1 0.75 47.03 175 8229.38 

44.96 1.5 1 0.75 33.72 175 5901.00 

46.53 1.5 1 0.75 34.90 175 6107.06 

50.43 1.5 1 0.75 37.82 175 6618.94 

47.77 1.5 1 0.75 35.83 175 6269.81 

61.58 1.5 1 0.75 46.19 175 8082.38 

Total 474.62 175 83057.63 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 627.97 3263.01 20490.72 

Perimeter 2 623.07 3263.01 20330.84 

Total 40821.56 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 632.87 142.5 90183.975 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 90183.97/-. 

The total cost of remediation plan would be Rs. 214063.16/-. 

1955



Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 86 - 

11. Kapasi: Gata No. 295 (S. No-11 - Notice No - 1939/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 12 m soil has been carried out form Gata No. 295. It is having 

the total plot area as 6.511 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 87 - 

Photographs 

 

Current Situation 

The borrow area is situated on west direction of village road. It is having almost rectangular shape, 

vegetation and shrubs are almost absent in borrow area and all sides have farm land. The excavation work 

is carried out along the boundary of the farm land without creating any bench, hence vertical digging is 

done in all sides of borrow area thereby creating a pond. The water is further used for irrigation purpose. 

The farm land on all sides of borrow area is observed to be unstable owing to topography. The spatial data 

pertaining all basic information were assembled and visualized. Based on collection of all layers, digital 

elevation model has been developed and contours have been generated to understand flow direction, 

which indicate that the flow is slightly from north to south direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 88 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 89 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

54 1.5 1 0.75 40.5 175 7087.5 

52 1.5 1 0.75 39 175 6825 

53 1.5 1 0.75 39.75 175 6956.25 

62 1.5 1 0.75 46.5 175 8137.5 

Total 165.75 175 29006.25 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 206 3263.01 6721.80 

Perimeter 2 194 3263.01 6330.24 

Total 13052.04 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 219 142.5 31207.5 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 31207.5/-. 

The total cost of remediation plan would be Rs. 73265.79/-. 
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12. Kapasi: Gata No. 321 (S. No-12 - Notice No - 1940/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 12 m soil has been carried out form Gata No. 321. It is having 

the total plot area as 2.0120 Hectare. 

 

Google Imagery (Date-05/09/2023) 

 

1960



Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 91 - 

Photographs 

 

Current Situation 

The borrow area is situated on North west direction of road. It is having almost rectangular shape, 

vegetation and shrubs are almost absent in borrow area and all sides have farm land. The excavation work 

is carried out along the boundary of the farm land without creating any bench, hence vertical digging is 

done in all sides of borrow area thereby creating a pond. The water is further used for irrigation purpose. 

The farm land on all sides of borrow area is observed to be unstable owing to topography. The farm land 

on the North east and South east side of borrow area are observed to be severely eroded with gully 

formation towards the borrow area. Subsidence of soil along the bunds is visual in North east and south 

west side of the borrow area which is caused by vertical digging. The spatial data pertaining all basic 

information were assembled and visualized. Based on collection of all layers, digital elevation model has 

been developed and contours have been generated to understand flow direction, which indicate that the 

flow is slightly from west to east direction, from north to south direction towards the borrow area.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 93 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

36 1.5 1 0.75 27 175 4725 

46 1.5 1 0.75 34.5 175 6037.5 

36 1.5 1 0.75 27 175 4725 

60 1.5 1 0.75 45 175 7875 

60 1.5 1 0.75 45 175 7875 

66 1.5 1 0.75 49.5 175 8662.5 

Total 228 175 39900 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 289 3263.01 9430.10 

Perimeter 2 263 3263.01 8581.72 

Total 18011.82 

 

3. Check dam/ Brush Layering: 

Check Dam Length Rate/Unit Amount (Rs.) 

C1 18.9 142.5 2693.25 

C2 23.7 142.5 3377.25 

C3 10.3 142.5 1467.75 

C4 16.5 142.5 2351.25 

Total Cost 9889.5 

 

Brush Layering: Length Unit Price Total 

Entire Embankment 304 142.5 43320 

 

As shown in the pictorial view a total of 4 check dams (69.4m)/ brush layers (304m) are proposed 

having a total length 373.4 meters. Taking the unit rate as Rs. 142.50 per running meter, the total 

cost would be Rs. 53209.5/-. The total cost of remediation plan would be Rs. 111121.32/-. 

 

 

1963



Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 94 - 

13. Kapasi: Gata No. 134/1 (S. No-13 - Notice No - 1941/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 12 m soil has been carried out form Gata No. 134/1. It is having 

the total plot area as 1.602 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 95 - 

Photographs 

 

Current Situation 

The borrow area is situated on North direction of village road. It is having almost rectangular shape, 

vegetation and shrubs on south side of borrow area and rest of the sides have farm land. The excavation 

work is carried out along the boundary of the farm land without creating any bench, hence vertical digging 

is done in all sides of borrow area thereby creating a pond. The water is further used for irrigation purpose. 

The farm land on all sides of borrow area is observed to be unstable owing to topography. The spatial data 

pertaining all basic information were assembled and visualized. Based on collection of all layers, digital 

elevation model has been developed and contours have been generated to understand flow direction, 

which indicate that the flow is slightly from north to south direction, from south west to north east 

direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 96 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 97 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

45 1.5 1 0.75 33.75 175 5906.25 

41 1.5 1 0.75 30.75 175 5381.25 

50 1.5 1 0.75 37.5 175 6562.5 

39 1.5 1 0.75 29.25 175 5118.75 

50 1.5 1 0.75 37.5 175 6562.5 

27 1.5 1 0.75 20.25 175 3543.75 

62 1.5 1 0.75 46.5 175 8137.5 

59 1.5 1 0.75 44.25 175 7743.75 

44 1.5 1 0.75 33 175 5775 

38 1.5 1 0.75 28.5 175 4987.5 

40 1.5 1 0.75 30 175 5250 

44 1.5 1 0.75 33 175 5775 

Total 404.25 175 70743.75 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 477 3263.01 15564.56 

Perimeter 2 453 3263.01 14781.44 

Total 30345.99 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 493 142.5 70252.5 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 70252.5/-. 

The total cost of remediation plan would be Rs. 171342.24/-. 
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14. Kapasi: Gata No. 215 (S. No-14 - Notice No - 1942/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 5m soil has been carried out form Gata No. 215. It is having the 

total plot area as 0.2710 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Photographs 

 

Current Situation 

The borrow area is situated on North west direction of village road. It is having almost rectangular shape, 

vegetation and shrubs are almost absent in borrow area and all sides have farm land. The canal is situated 

in west direction. The borrow area is situated in the proximity of almost 170m of Bundelkhand 

expressway. The excavation work is carried out along the boundary of the farm land without creating any 

bench, hence vertical digging is done in all sides of borrow area thereby creating a pond. The water is 

further used for irrigation purpose. The farm land on all sides of borrow area is observed to be unstable 

owing to topography. The spatial data pertaining all basic information were assembled and visualized. 

Based on collection of all layers, digital elevation model has been developed and contours have been 

generated to understand flow direction, which indicate that the flow is slightly from north to south 

direction, from west to east direction towards the borrow area.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 101 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

24 1.5 1 0.75 18 175 3150 

35 1.5 1 0.75 26.25 175 4593.75 

33 1.5 1 0.75 24.75 175 4331.25 

46 1.5 1 0.75 34.5 175 6037.5 

39 1.5 1 0.75 29.25 175 5118.75 

35 1.5 1 0.75 26.25 175 4593.75 

32 1.5 1 0.75 24 175 4200 

35 1.5 1 0.75 26.25 175 4593.75 

Total 209.25 175 36618.75 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 272 3263.01 8875.39 

Perimeter 2 266 3263.01 8679.61 

Total 17554.99 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 281 142.5 40042.5 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 40042.5/-. 

The total cost of remediation plan would be Rs. 94216.24/-. 
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15. Kapasi: Gata No. 34 (S. No-15 - Notice No - 1943/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 1m soil has been carried out form Gata No. 34. It is having the 

total plot area is 2.4200 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 103 - 

Photographs 

 

Current Situation 

The borrow area is situated on North direction of village road sharing border with road. It is having almost 

rectangular shape, vegetation and shrubs are on east and north sides and rest of the sides have farm land.  

It is situated very near to village. The excavation work is carried out along the boundary of the farm land 

without creating any bench, hence vertical digging is done in all sides of borrow area thereby creating a 

pond. The water is further used for irrigation purpose. The spatial data pertaining all basic information 

were assembled and visualized. Based on collection of all layers, digital elevation model has been 

developed and contours have been generated to understand flow direction, which indicate that the flow 

is slightly from north east to south west, from south to north and also from east to west direction, towards 

the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 104 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 105 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

23 1.5 1 0.75 17.25 175 3018.75 

25 1.5 1 0.75 18.75 175 3281.25 

25 1.5 1 0.75 18.75 175 3281.25 

26 1.5 1 0.75 19.5 175 3412.5 

25 1.5 1 0.75 18.75 175 3281.25 

25 1.5 1 0.75 18.75 175 3281.25 

24 1.5 1 0.75 18 175 3150 

Total 129.75 175 22706.25 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 186 3263.01 6069.20 

Perimeter 2 178 3263.01 5808.16 

Total 11877.36 

 

3. Brush Layering: 

Brush Layering: Length 
Unit 

Price 
Total 

Entire Embankment 194 142.5 27645 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 27645/-. 

The total cost of remediation plan would be Rs. 62228.60 /-. 
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16. Girthan: Gata No. 157 (S. No-16 - Notice No - 1944/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 15 m soil has been carried out form Gata No. 157. It is having 

the total plot area as 2.0230 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 107 - 

Photographs 

 

Current Situation 

The borrow area is situated on south direction of village road about 425m. It is having almost rectangular 

shape, vegetation and shrubs are almost absent in borrow area and all sides have farm land. The 

excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography. Subsidence of soil along the bunds is visual in all sides of the borrow area which is caused by 

vertical digging. The spatial data pertaining all basic information were assembled and visualized. Based on 

collection of all layers, digital elevation model has been developed and contours have been generated to 

understand flow direction, which indicate that the flow is slightly from west to east direction, from south 

to north direction towards the borrow area.  

Descriptive View 

 

1977



Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 108 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layer, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 109 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0 175 0 

40.2 1.5 1 0.75 30.15 175 5276.25 

52.84 1.5 1 0.75 39.63 175 6935.25 

41.53 1.5 1 0.75 31.1475 175 5450.813 

36.98 1.5 1 0.75 27.735 175 4853.625 

39.71 1.5 1 0.75 29.7825 175 5211.938 

31.32 1.5 1 0.75 23.49 175 4110.75 

35.23 1.5 1 0.75 26.4225 175 4623.938 

Total 208.3575 175 36462.56 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 272.78 3263.01 8900.84 

Perimeter 2 266.49 3263.01 8695.60 

Total 17596.43 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 277.84 142.5 39592.2 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 39592.2/-. 

The total cost of remediation plan would be Rs. 93651.20/-. 

 

 

 

1979



Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 110 - 

17. Girthan: Gata No. 25(S.No-17 - Notice No - 1945/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 15m soil has been carried out form Gata No. 25. It is having the 

total plot area as 2.6180 Hectare. 

 

Google Imagery (Date-05/09/2023) 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 111 - 

Photographs 

 

Current Situation 

The borrow area is situated on south direction of village road sharing border. It is having almost square in 

shape, vegetation and shrubs are lightly present in borrow area and all sides have farm land. The 

excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography. The farm land on the North west and south side of borrow area are observed to be severely 

eroded with gully formation towards the borrow area. The spatial data pertaining all basic information 

were assembled and visualized. Based on collection of all layers, digital elevation model has been 

developed and contours have been generated to understand flow direction, which indicate that the flow 

is slightly from south to north direction and from west to east direction, towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 112 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 113 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

78.31 1.5 1 0.75 58.73 175 10278.19 

62.02 1.5 1 0.75 46.52 175 8140.13 

97.32 1.5 1 0.75 72.99 175 12773.25 

53.45 1.5 1 0.75 40.09 175 7015.31 

45.33 1.5 1 0.75 34.00 175 5949.56 

51.7 1.5 1 0.75 38.78 175 6785.63 

Total 291.10 175 50942.06 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 382.53 3263.01 12481.99 

Perimeter 2 358.97 3263.01 11713.23 

Total 24195.22 

 

3. Check dam/ Brush Layering: 

Check Dam Length Rate/Unit 
Amount 

(Rs.) 

C1 12 142.5 1710 

C2 20.9 142.5 2978.25 

Total Cost 4688.25 

 

Brush Layering: Length Unit Price Total 

Entire Embankment 388.15 142.5 55311.375 

 

As shown in the pictorial view a total of 2 check dams (32.9m)/ brush layers (388.15m) are 

proposed having a total length of 421.05 meters. Taking the unit rate as Rs. 142.50 per running 

meter, the total cost would be Rs. 59999.63/-. 

The total cost of remediation plan would be Rs. 135136.91/-. 
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18. Vyaspura: Gata No. 220 (S. No-18 - Notice No - 1946/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice states excessive mining of 3m soil has been carried out form Gata No. 220. It is having the total 

plot area as 0.1900 Hectare. 
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Photographs 

 

Current Situation 

The borrow area is situated on east direction of village road. It is having almost rectangular shape. 

Vegetation and shrubs are on the west side bordering between village road and borrow area whereas on 

the rest sides farm land are seen. The Noon River is situated in south direction about 20 m from the burrow 

area, flowing in the direction from west to east. The excavation work is carried out along the boundary of 

the farm land without creating any bench, hence vertical digging is done on all sides of borrow area 

thereby creating a pond. The water is further used for irrigation and fish farming. The farm land on the 

east and north side of burrow area is observed to be unstable owing to topographical features. It is also 

observed that the waste water from village is first entering the pond in the north side of borrow area and 

then flows towards the borrow area and then further in to the noon river. The spatial data pertaining all 

basic information are assembled and visualized. Based on collection of all layers, digital elevation model 

has been developed and contours have been generated to understand flow direction, which indicates that 

the flow is slightly from north west to south east direction, from east to west direction towards the borrow 

area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 116 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is first to be conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 117 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 

Total 

Cost 

0 1.5 1 0.75 0 175 0 

44 1.5 1 0.75 33 175 5775 

30 1.5 1 0.75 22.5 175 3937.5 

34 1.5 1 0.75 25.5 175 4462.5 

33 1.5 1 0.75 24.75 175 4331.25 

25 1.5 1 0.75 18.75 175 3281.25 

27 1.5 1 0.75 20.25 175 3543.75 

35 1.5 1 0.75 26.25 175 4593.75 

30 1.5 1 0.75 22.5 175 3937.5 

Total 144.75 175 25331.25 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation 

per 100 meters 

Total 

Cost 

Perimeter 1 248 3263.01 8092.26 

Perimeter 2 240 3263.01 7831.22 

Total 15923.48 

 

3. Brush Layering: 

Brush Layering: Length 
Unit 

Price 
Total 

Entire Embankment 258 142.5 36765 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 36765/-. 

The total cost of remediation plan would be Rs. 78019.73 /-. 
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19. Vyaspura: Gata No. 240 (S. No-19 - Notice No - 1947/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice states that excessive mining of 3m soil has been carried out form Gata No. 240. It is having the 

total plot area is 0.3640 Hectare. 

 

Google Imagery 5/9/2023 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 119 - 

Photographs 

 

Current Situation 

During the field visit it has been observed that the borrow area is situated about 30 to 40m from the 

village road. It is having almost rectangular shape, vegetation and shrubs on the north east side are seen 

whereas on the other sides farm land are present. The Noon River is situated in south direction about 100 

m from the borrow area, flowing in the direction from west to east. The excavation work is carried out 

along the boundary of the farm land without creating any bench, hence vertical digging is done in all sides 

of borrow area thereby creating a pond. The water is further used for irrigation and fish farming, as 

generator, pipes and fishing materials are also observed near the borrow area. The farm land on the North 

west to South west side of borrow area are observed to be severely eroded with gully formation towards 

the borrow area, visual marks of severe base flow is also observed. Subsidence of soil along the bunds is 

visual in south east and south side of the borrow area which is caused by vertical digging and as a result 

of base flow. The spatial data pertaining all basic information were assembled and visualized. Based on 

collection of all layers, digital elevation model has been developed and contours have been generated to 

understand flow direction, which indicates that the flow is slightly from north west to south east direction 

towards the borrow area. As no vegetation cover in farms on south and west direction, it causes severe 

damage to farm fields.  

Descriptive View 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 120 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is first to be conserved with Slope Grading. Afterwards 

plantation is proposed down the slope with 2 consecutive rows of grass plantation down the 

slope with vertical distance of 750mm. For the treatment of Gully Erosion, live check dams/ brush 

layering is proposed to be constructed with spacing of 1 to 1.5 meters in the entire affected area. 

For preventing any mishap such as threat to animals/children from falling into the pond apart 

from providing additional strength to the embankment around the pond, it is proposed that all 

along the periphery of the pond, outside the grass plantation, brush layering be carried out. 

Pictorial View of Remediation Plan 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 121 - 

Cost analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0 175 0 

43 1.5 1 0.75 32.25 175 5643.75 

45 1.5 1 0.75 33.75 175 5906.25 

38 1.5 1 0.75 28.5 175 4987.5 

33 1.5 1 0.75 24.75 175 4331.25 

41 1.5 1 0.75 30.75 175 5381.25 

45 1.5 1 0.75 33.75 175 5906.25 

Total 183.75 175 32156.25 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  Labour Rate Plantation per 100 meters Total Cost 

Perimeter 1 228 3263.01 7439.66 

Perimeter 2 218 3263.01 7113.36 

Total 14553.02 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 244 142.5 34770 

  

As shown in the pictorial view a total of 8 check dams (14m)/ brush layers (230m) are proposed 

having a total length of 244 meters. Taking the unit rate as Rs. 142.50 per running meter, the 

total cost would be Rs. 34770/-. 

The total cost of remediation plan would be Rs. 95135.04 /-. 
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20. Vyaspura: Gata No. 348 (S. No-20 - Notice No - 1948/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice states excessive mining of 3m soil form Gata No. 348. It is having the total plot area as 0.7110 

Hectare. 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 123 - 

Photographs 

 

Current Situation 

The borrow area is situated on south direction of village road. It is having almost triangle shape and no 

vegetation and shrubs were seen on the north side whereas on rest of the side farm land are seen. The 

Noon River is situated in south direction about 125 m from the borrow area, flowing in the direction from 

west to east. The excavation work is carried out along the boundary of the farm land without creating any 

bench, hence vertical digging is done on all sides of borrow area thereby creating a pond. The water is 

further used for irrigation and fish farming. The farm land on the west, east and South side of borrow area 

is observed to be unstable, especially in the north side adjacent to road. Subsidence of soil along the bunds 

is visual in all side of the borrow area which is caused by vertical digging and as a result of base flow. The 

spatial data pertaining all basic information were assembled and visualized. Based on collection of all 

layers, digital elevation model was developed, and contours have been generated to understand flow 

direction, which indicated that the flow is slightly from north to south direction, from west to south east 

direction and also from North east to south west towards the borrow area. As no vegetation cover in 

farms on either direction, it causes damage to farm fields.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is first to be conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 125 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area  Volume Unit Cost per cu.m Total Cost 

0 1.5 1 0.75 0 175 0 

54 1.5 1 0.75 40.5 175 7087.5 

45 1.5 1 0.75 33.75 175 5906.25 

45 1.5 1 0.75 33.75 175 5906.25 

55 1.5 1 0.75 41.25 175 7218.75 

50 1.5 1 0.75 37.5 175 6562.5 

54 1.5 1 0.75 40.5 175 7087.5 

42 1.5 1 0.75 31.5 175 5512.5 

55 1.5 1 0.75 41.25 175 7218.75 

52 1.5 1 0.75 39 175 6825 

43 1.5 1 0.75 32.25 175 5643.75 

25 1.5 1 0.75 18.75 175 3281.25 

Total 68250 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation 

per 100 meters 

Total 

Cost 

Perimeter 1 507 3263.01 16543.46 

Perimeter 2 497 3263.01 16217.16 

Total 32760.62 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 518 142.5 73815 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 73815/-. 

The total cost of remediation plan would be Rs. 174825.62 /-. 
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21. Vyaspura: Gata No. 325 (S. No-21 - Notice No - 1949/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice states that excessive mining of 2.5 m soil has been carried out form Gata No. 325. It is having 

the total plot area as 0.0170 Hectare. 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 127 - 

Photographs 

 

Current Situation 

The borrow area is situated on North direction of village road. It is having almost Trapezoidal shape. 

Vegetation and shrubs are almost absent in borrow area and all sides have farm land. The Noon River is 

situated in south direction about 330 m from the borrow area, flowing in the direction from west to east. 

The excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a pond. The water is further used for 

irrigation purposes. The farm land on all sides of borrow area is observed to be unstable owing to 

topographical features.  The spatial data pertaining all basic information was assembled and visualized. 

Based on collection of all layers, digital elevation model has been developed and contours have been 

generated to understand flow direction, which indicates that the flow is slightly from north west to south 

east direction, from east to west direction towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 128 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is first to be conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 129 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0 175 0 

40 1.5 1 0.75 30 175 5250 

30 1.5 1 0.75 22.5 175 3937.5 

30 1.5 1 0.75 22.5 175 3937.5 

33 1.5 1 0.75 24.75 175 4331.25 

45 1.5 1 0.75 33.75 175 5906.25 

44 1.5 1 0.75 33 175 5775 

37 1.5 1 0.75 27.75 175 4856.25 

37 1.5 1 0.75 27.75 175 4856.25 

40 1.5 1 0.75 30 175 5250 

Total 44100 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 325 3263.01 10604.78 

Perimeter 2 317 3263.01 10343.74 

Total 20948.52 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 336 142.5 47880 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 47880/-. 

The total cost of remediation plan would be Rs. 112928.52 /-. 
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22a. Vyaspura: Gata No. 386/2 (S. No-22 - Notice No - 1950/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 3 m soil has been carried out form Gata No. 386/2. It is having 

the total plot area as 0.7050 Hectare. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 131 - 

Photographs 

 

Current Situation 

The borrow area is situated on North west direction of village road. It is having almost rectangular shape, 

vegetation and shrubs are almost absent in borrow area and all sides have farm land. The noon river is 

flowing north direction from west to east. The Noon River is situated in north direction sharing its 

embankment with the borrow area. The excavation work is carried out along the boundary of the farm 

land without creating any bench, hence vertical digging is done in all sides of borrow area thereby creating 

a pond. The water is further used for irrigation purpose. The farm land on all sides of borrow area is 

observed to be unstable owing to topography.  The spatial data pertaining all basic information were 

assembled and visualized. Based on collection of all layers, digital elevation model has been developed 

and contours have been generated to understand flow direction, which indicate that the flow is slightly 

from south west to north east direction, from east to west direction towards the borrow area.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 132 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 133 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0 175 0 

47 1.5 1 0.75 35.25 175 6168.75 

48 1.5 1 0.75 36 175 6300 

37 1.5 1 0.75 27.75 175 4856.25 

39 1.5 1 0.75 29.25 175 5118.75 

44 1.5 1 0.75 33 175 5775 

42 1.5 1 0.75 31.5 175 5512.5 

39 1.5 1 0.75 29.25 175 5118.75 

41 1.5 1 0.75 30.75 175 5381.25 

Total 192.75 175 33731.25 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 100 

meters 
Total Cost 

Perimeter 1 321 3263.01 10474.26 

Perimeter 2 314 3263.01 10245.85 

Total 20720.11 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 331 142.5 47167.5 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 47167.5/-. 

The total cost of remediation plan would be Rs. 101618.86 /-. 
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22b. to 25 Vyaspura: Gata No. 394/1(S. No-22 to 26 - Notice No – 1950 to 54/Khanij-M.M.C.-30 Dated 

2/10/2021) 

The notice regarding excessive mining of 4 m soil has been carried out form Gata No. 394/1. It is having 

the total plot area as 2.454 Hectare. 

 

The notice regarding excessive mining of 2 m soil has been carried out form Gata No. 391. It is having 

the total plot area as 0.6930 Hectare. 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 135 - 

The notice regarding excessive mining of 4 m soil has been carried out form Gata No. 400. It is having 

the total plot area as 0.6480 Hectare. 

 

The notice regarding excessive mining of 1 m soil has been carried out form Gata No. 407. It is having 

the total plot area as 1.0800 Hectare. 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 136 - 

The notice regarding excessive mining of 1 m soil has been carried out form Gata No. 408. It is having 

the total plot area as 1.2040 Hectare. 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 137 - 

Photographs 

 

Current Situation 

The borrow areas is situated on south side of village road. Vegetation and shrubs are almost absent in 

borrow area and all sides have farm land. The tributary of noon river is flowing in south of the borrow 

area in west to east direction sharing its embankment. Tree line is prevailing on embankment The 

excavation work is carried out along the boundary of the farm land without creating any bench, hence 

vertical digging is done in all sides of borrow area thereby creating a series of ponds. The water is further 

used for irrigation purpose. The farm land on all sides of borrow area is observed to be unstable owing to 

topography. Subsidence of soil along the bunds is visual in North side of the borrow area which is caused 

by vertical digging. The topography is highly undulating and farm lands are not suitable for cash crop 

cultivation, owing to ravine nature as can be seen from imagery. Moreover, the noon river is flowing next 

to the farm lands, the farmers therefore felt it appropriate to convert these farm land into ponds and use 

it for irrigation in adjoining flat lands where cash crop cultivation is possible. The spatial data pertaining 

all basic information were assembled and visualized. Based on collection of all layers, digital elevation 

model has been developed and contours have been generated to understand flow direction, which 

indicate that the flow is slightly from north to south direction towards the borrow areas.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 138 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering 

wherever feasible, afterwards grass plantation is proposed down the slope in 2 consecutive rows with 

vertical distance of 750mm.  

Pictorial View of Remediation Plan 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 139 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

99.23 1.5 1 0.75 74.42 175 13023.94 

99.35 1.5 1 0.75 74.51 175 13039.69 

97.59 1.5 1 0.75 73.19 175 12808.69 

30.23 1.5 1 0.75 22.67 175 3967.69 

62.42 1.5 1 0.75 46.82 175 8192.63 

Total 291.62 175 51032.63 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 369.2 3263.01 12047.03 

Perimeter 2 358.72 3263.01 11705.07 

Total 23752.10 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 388.83 142.5 55408.27 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 55408.27/-. 

The total cost of remediation plan would be Rs. 130193.00/-. 
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26a. Dakore : Gata No. 2771 (S.No-26 - Notice No - 1954/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 1 m soil has been carried out form Gata No. 2771. It is having 

the total plot area as 0.3880 Hectare. 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 141 - 

Photographs 

 

Current Situation.  

The borrow area is situated on east side of road. Vegetation and shrubs are present in borrow area and 

all sides have farm lands. The topography is highly undulation and farm lands are not suitable for cash 

crop cultivation, owing to ravine nature as can be seen from imagery, the river is flowing next to the farm 

lands, the farmers therefore felt it appropriate to convert these ravine land into flat farm land and use it 

for cash crop cultivation. The excavation work is carried out along the boundary of the farm land without 

creating any bench, hence vertical digging is done in all sides of borrow area thereby creating a Flat Farm 

Land.  The spatial data pertaining all basic information were assembled and visualized. Based on collection 

of all layers, digital elevation model has been developed and contours have been generated to understand 

flow direction, which indicate that the flow is slightly from north to south direction, towards the borrow 

areas.  

Descriptive View 
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Remediation Plan for Excessive Mined Borrow Areas of Ordinary soil/earth used in Package IV of Bundelkhand Expressway constructed by M/s Gawar Construction Ltd. 

Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 142 - 

Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Dr Devendra Kumar Agrawal, Former Expert Member, NGT - 143 - 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

25.25 1.5 1 0.75 18.94 175 3314.06 

37.78 1.5 1 0.75 28.34 175 4958.63 

31.48 1.5 1 0.75 23.61 175 4131.75 

29.13 1.5 1 0.75 21.85 175 3823.31 

20.99 1.5 1 0.75 15.74 175 2754.94 

29.12 1.5 1 0.75 21.84 175 3822.00 

32.42 1.5 1 0.75 24.32 175 4255.13 

Total 154.63 175 27059.81 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 200.58 3263.01 6544.95 

Perimeter 2 194.95 3263.01 6361.24 

Total 12906.18 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 206.21 142.5 29384.93 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 29384.93/-. 

The total cost of remediation plan would be Rs. 69350.92/-. 
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26b. Dakore : Gata No. 2772 (S.No-26 - Notice No - 1954/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 1 m soil has been carried out form Gata No. 2772. It is having 

the total plot area as 0.0650 Hectare. 

 

Google Imagery (Date-25/11/2023) 
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Photographs 

 

Current Situation.  

The borrow area is situated on east side of road. Vegetation and shrubs are present in borrow area and 

all sides have farm lands. The topography is highly undulation and farm lands are not suitable for cash 

crop cultivation, owing to ravine nature as can be seen from imagery, the river is flowing next to the farm 

lands, the farmers therefore felt it appropriate to convert these ravine land into flat farm land and use it 

for cash crop cultivation. The excavation work is carried out along the boundary of the farm land without 

creating any bench, hence vertical digging is done in all sides of borrow area thereby creating a Flat Farm 

Land.  The spatial data pertaining all basic information were assembled and visualized. Based on collection 

of all layers, digital elevation model has been developed and contours have been generated to understand 

flow direction, which indicate that the flow is slightly from west to east direction and from east to west 

direction, towards the borrow areas.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0.00 175 0 

33.12 1.5 1 0.75 24.84 175 4347.00 

31.24 1.5 1 0.75 23.43 175 4100.25 

64.79 1.5 1 0.75 48.59 175 8503.69 

57.72 1.5 1 0.75 43.29 175 7575.75 

56.97 1.5 1 0.75 42.73 175 7477.31 

41.74 1.5 1 0.75 31.31 175 5478.38 

40.85 1.5 1 0.75 30.64 175 5361.56 

41.66 1.5 1 0.75 31.25 175 5467.88 

Total 276.07 175 48311.81 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 362.1 3263.01 11815.36 

Perimeter 2 356.08 3263.01 11618.93 

Total 23434.29 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 368.13 142.5 52458.53 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 52458.53/-. 

The total cost of remediation plan would be Rs. 124204.62 /-. 
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27. Dakore : Gata No. 2287 (S.No-27 - Notice No - 1955/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 1 m soil has been carried out form Gata No. 2287. It is having 

the total plot area is 1.432 Hectare. 

 

Google Imagery (Date-25/11/2023) 
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Photographs 

 

Current Situation 

The borrow area is situated on north side of road sharing embankment, it is situated on west side of local 

river. Vegetation and shrubs are present in borrow area and all sides have farm lands. The topography is 

highly undulation and farm lands are not suitable for cash crop cultivation, owing to ravine nature as can 

be seen from imagery, the river is flowing next to the farm lands, the farmers therefore felt it appropriate 

to convert these ravine land into flat farm land and use it for cash crop cultivation. The excavation work 

is carried out along the boundary of the farm land without creating any bench, hence vertical digging is 

done in all sides of borrow area thereby creating a Flat Farm Land.  The spatial data pertaining all basic 

information were assembled and visualized. Based on collection of all layers, digital elevation model has 

been developed and contours have been generated to understand flow direction, which indicate that the 

flow is slightly from all direction, towards the borrow areas.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

20.1 1.5 1 0.75 15.08 175 2638.13 

25.27 1.5 1 0.75 18.95 175 3316.69 

26.26 1.5 1 0.75 19.70 175 3446.63 

23.87 1.5 1 0.75 17.90 175 3132.94 

24.56 1.5 1 0.75 18.42 175 3223.50 

27.69 1.5 1 0.75 20.77 175 3634.31 

30.82 1.5 1 0.75 23.12 175 4045.13 

29.54 1.5 1 0.75 22.16 175 3877.13 

24.51 1.5 1 0.75 18.38 175 3216.94 

37.7 1.5 1 0.75 28.28 175 4948.13 

28.62 1.5 1 0.75 21.47 175 3756.38 

25.35 1.5 1 0.75 19.01 175 3327.19 

19.34 1.5 1 0.75 14.51 175 2538.38 

Total 257.72 175 45101.44 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 338.61 3263.01 11048.88 

Perimeter 2 333.52 3263.01 10882.79 

Total 21931.67 

 

3. Check dam/ Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 343.7 142.5 48977.25 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 48977.25/-. 

The total cost of remediation plan would be Rs. 116010.36/-. 
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28. Dakore : Gata No. 2259 (S.No-28 - Notice No - 1956/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 1 m soil has been carried out form Gata No. 2259. It is having 

the total plot area is 1.7930 Hectare. 

 

Google Imagery (Date-25/11/2023) 
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Photographs 

 

Current Situation 

The borrow area is situated on north side of road sharing embankment, it is situated on west side of local 

river. Vegetation and shrubs are present in borrow area and all sides have farm lands. The topography is 

highly undulation and farm lands are not suitable for cash crop cultivation, owing to ravine nature as can 

be seen from imagery, the river is flowing next to the farm lands, the farmers therefore felt it appropriate 

to convert these ravine land into flat farm land and use it for cash crop cultivation. The excavation work 

is carried out along the boundary of the farm land without creating any bench, hence vertical digging is 

done in all sides of borrow area thereby creating a Flat Farm Land. The spatial data pertaining all basic 

information were assembled and visualized. Based on collection of all layers, digital elevation model has 

been developed and contours have been generated to understand flow direction, which indicate that the 

flow is slightly from all direction, towards the borrow areas.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0.00 175 0 

35.06 1.5 1 0.75 26.30 175 4601.63 

21.48 1.5 1 0.75 16.11 175 2819.25 

21.48 1.5 1 0.75 16.11 175 2819.25 

24.73 1.5 1 0.75 18.55 175 3245.81 

28.98 1.5 1 0.75 21.74 175 3803.63 

23.55 1.5 1 0.75 17.66 175 3090.94 

27.22 1.5 1 0.75 20.42 175 3572.63 

28.62 1.5 1 0.75 21.47 175 3756.38 

27.44 1.5 1 0.75 20.58 175 3601.50 

25.59 1.5 1 0.75 19.19 175 3358.69 

20.64 1.5 1 0.75 15.48 175 2709.00 

22.93 1.5 1 0.75 17.20 175 3009.56 

24.09 1.5 1 0.75 18.07 175 3161.81 

Total 248.86 175 43550.06 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 310.8 3263.01 10141.44 

Perimeter 2 305.4 3263.01 9965.23 

Total 20106.67 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 331.89 142.5 47294.33 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 47294.33/-. 

The total cost of remediation plan would be Rs. 110951.06/-. 
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29. Dakore : Gata No. 2919 (S.No-29 - Notice No - 1957/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 1 m soil has been carried out form Gata No. 2919. It is having 

the total plot area as 0.2590 Hectare. 

 

30. Dakore : Gata No. 2921 (S.No-30 - Notice No - 1958/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 2 m soil has been carried out form Gata No. 2921. It is having 

the total plot area as 1.8370 Hectare. 
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Google Imagery (Date-25/11/2023) 

 

Photographs 

 

Current Situation.  

The borrow area is situated on east side of road. Vegetation and shrubs are present in borrow area and 

all sides have farm lands. The topography is highly undulation and farm lands are not suitable for cash 

crop cultivation, owing to ravine nature as can be seen from imagery, the river is flowing next to the farm 

lands, the farmers therefore felt it appropriate to convert these ravine land into flat farm land and use it 

for cash crop cultivation. The excavation work is carried out along the boundary of the farm land without 

creating any bench, hence vertical digging is done in all sides of borrow area thereby creating a Flat Farm 
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Land.  The spatial data pertaining all basic information were assembled and visualized. Based on collection 

of all layers, digital elevation model has been developed and contours have been generated to understand 

flow direction, which indicate that the flow is slightly from North west to South east direction and from 

north to east direction, towards the borrow areas.  

Descriptive View 

 

Digital Elevation Model and Flow Direction 
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Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 

 

Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0.00 175 0 

30.04 1.5 1 0.75 22.53 175 3942.75 

28.64 1.5 1 0.75 21.48 175 3759.00 

36.92 1.5 1 0.75 27.69 175 4845.75 

28.03 1.5 1 0.75 21.02 175 3678.94 

31.74 1.5 1 0.75 23.81 175 4165.88 

25.43 1.5 1 0.75 19.07 175 3337.69 

43.94 1.5 1 0.75 32.96 175 5767.13 

38.9 1.5 1 0.75 29.18 175 5105.63 

36.5 1.5 1 0.75 27.38 175 4790.63 

29.76 1.5 1 0.75 22.32 175 3906.00 

Total 247.43 175 43299.38 
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2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 324.81 3263.01 10598.58 

Perimeter 2 319.66 3263.01 10430.54 

Total 21029.12 

 

3. Brush Layering: 

    

Brush Layering: Length Unit Price Total 

Entire Embankment 329.95 142.5 47017.88 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 47017.88/-. 

The total cost of remediation plan would be Rs. 111346.37/-. 
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31. Kharusa : Gata No. 247 (S.No-31 - Notice No - 1959/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 12 m soil has been carried out form Gata No. 247. It is having 

the total plot area is 0.9100 Hectare. 

 

Google Imagery (Date-5/9/2023) 
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Photographs 

 

Current Situation 

The borrow area is situated on west side of road sharing embankment, it is situated on west side of canal. 

Vegetation and shrubs are absent in borrow area and all sides have farm lands. The excavation work is 

carried out along the boundary of the farm land without creating any bench, hence vertical digging is done 

in all sides of borrow area thereby creating a pond. The water is further used for irrigation purpose. Visual 

marks of subsidence in west side of borrow area. The spatial data pertaining all basic information were 

assembled and visualized. Based on collection of all layers, digital elevation model has been developed 

and contours have been generated to understand flow direction, which indicate that the flow is slightly 

from south to north direction, towards the borrow areas.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube Total Cost 

0 1.5 1 0.75 0.00 175 0 

36.91 1.5 1 0.75 27.68 175 4844.44 

32.34 1.5 1 0.75 24.26 175 4244.63 

44.7 1.5 1 0.75 33.53 175 5866.88 

38.6 1.5 1 0.75 28.95 175 5066.25 

40.95 1.5 1 0.75 30.71 175 5374.69 

40.66 1.5 1 0.75 30.50 175 5336.63 

45.15 1.5 1 0.75 33.86 175 5925.94 

44.64 1.5 1 0.75 33.48 175 5859.00 

37.63 1.5 1 0.75 28.22 175 4938.94 

40.43 1.5 1 0.75 30.32 175 5306.44 

38.72 1.5 1 0.75 29.04 175 5082.00 

38.61 1.5 1 0.75 28.96 175 5067.56 

29.82 1.5 1 0.75 22.37 175 3913.88 

Total 381.87 175 66827.25 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 504.34 3263.01 16456.66 

Perimeter 2 499.46 3263.01 16297.43 

Total 32754.09 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 509.22 142.5 72563.85 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 72563.85/-. 

The total cost of remediation plan would be Rs. 172145.19/-. 
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32. Dakore : Gata No. 2928 (S.No-32 - Notice No - 1960/Khanij-M.M.C.-30 Dated 2/10/2021) 

The notice regarding excessive mining of 0.5 m soil has been carried out form Gata No. 2928. It is having 

the total plot area as 0.392 Hectare. 

 

Google Imagery (Date-25/11/2023) 
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Photographs 

 

Current Situation 

The borrow area is situated on north side of road sharing embankment, it is situated on east side of local 

river. Vegetation and shrubs are present in borrow area and all sides have farm lands. The topography is 

highly undulation and farm lands are not suitable for cash crop cultivation, owing to ravine nature as can 

be seen from imagery, the river is flowing next to the farm lands, the farmers therefore felt it appropriate 

to convert these ravine land into flat farm land and use it for cash crop cultivation. The excavation work 

is carried out along the boundary of the farm land without creating any bench, hence vertical digging is 

done in all sides of borrow area thereby creating a Flat Farm Land.  The spatial data pertaining all basic 

information were assembled and visualized. Based on collection of all layers, digital elevation model has 

been developed and contours have been generated to understand flow direction, which indicate that the 

flow is slightly from north to south direction, towards the borrow areas.  

Descriptive View 
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Digital Elevation Model and Flow Direction 

 

Remediation Measures  

The entire perimeter of borrow area is to be first conserved with Slope Grading and brush layering, 

afterwards grass plantation is proposed down the slope in 2 consecutive rows with vertical distance of 

750mm.  

Pictorial View of Remediation Plan 
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Rate analysis for Remediation Measures 

1. Grading of slope: 

Unit Cost of Earth Work for grading of slope has been taken as Rs 175 per meter cube from the 

SOR of CPWD. 

 

Station  Rise Run Area of Side  Volume Unit Cost per meter cube 
Total 

Cost 

0 1.5 1 0.75 0.00 175 0 

35.2 1.5 1 0.75 26.40 175 4620.00 

24.6 1.5 1 0.75 18.45 175 3228.75 

32.89 1.5 1 0.75 24.67 175 4316.81 

36.69 1.5 1 0.75 27.52 175 4815.56 

40.8 1.5 1 0.75 30.60 175 5355.00 

35.89 1.5 1 0.75 26.92 175 4710.56 

53.29 1.5 1 0.75 39.97 175 6994.31 

45.88 1.5 1 0.75 34.41 175 6021.75 

34.15 1.5 1 0.75 25.61 175 4482.19 

Total 254.54 175 44544.94 

 

2. Grass Plantation:  

Assuming that each individual grass slips roughly 10cm x 10cm (0.1m x 0.1m), then 1000 slips 

would cover approximately 10 square meters. Therefore, grass plantation rate has been 

taken as Rs. 3263.01 per 10 square meters or 100 running meters. 

Plantation Perimeter  
Labour Rate Plantation per 

100 meters 
Total Cost 

Perimeter 1 333.66 3263.01 10887.36 

Perimeter 2 327.89 3263.01 10699.08 

Total 21586.44 

 

3. Brush Layering: 

Brush Layering: Length Unit Price Total 

Entire Embankment 339.43 142.5 48368.78 

 

Taking the unit rate as Rs. 142.50 per running meter, the total cost would be Rs. 48368.78/-. 

The total cost of remediation plan would be Rs. 114500.16/-. 
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SUMMARY 

In compliance to the Orders of Hon’ble NGT, it was required to prepare a remediation plan for 

the excessive mining sites of ordinary earth for the portion of Bundelkhand expressway 

construction Jalaun district where M/s Gawar Construction Ltd. Was associated as Contractor. In 

order to prepare the remediation plan for the excessive mining sites, after detailed 

understanding of the physical and environmental setting of the area coupled with the detailed 

site visit, it was realized that excessive mining of ordinary earth was the key concern in relation 

to preparation of the remediation plan in terms of environmental damage that might have taken 

place. Herein it was noted that in terms of air quality and water, from the perusal of the records, 

it is evident that no damages had taken place. Similarly, since the mining of ordinary earth was 

carried out from agricultural fields of individuals with their consent during the fallow conditions, 

no damage to the flora had taken place as the agricultural fields were devoid of any crops/ 

vegetation. The only environmental damage that was observed during the field visit was related 

to likelihood of accelerated erosion owing to the topography. 

As the excavation is done vertically downward without creating any slope. It destabilizes the 

bunds resulting in subsidence, also causing base flow and soil erosion from adjacent field causing 

damage to farm land and reducing productivity. Apart from this, as the sites where excavation is 

done for creating ponds, the rainwater from adjoining agricultural land finds way to the pond 

where the slope is towards the ponds. This resulted in formation of gullies at many of the 

agricultural fields that adjoin the pond. The remediation plan is required to reinforce the borrow 

area so as to stop the erosion and create a stable slope with vegetation cover to check base flow 

and erosion. Accordingly, the spatial data collected from the field visit, was analyzed in available 

Geo-Platforms Like Arc GIS, Global Mapper, QGIS, apart from that Google earth. All the available 

khasra maps were geo-processed and the geotagging to photographs was performed. Digital 

elevation model of the region was created, along with flow accumulation and flow direction 

raster to have proper visual picture of the region to analyze the natural flow condition. 

The concept of remediation plan was to rebuilt the borrow area so as to with stand the natural 

condition of the surrounding for a long time. Bio Engineering practice offers complete solution 

to stabilize the slope and check soil erosion. As proper Sloping and benching is not possible in 

current situation. Vegetation cover under natural condition with proper slope of embankments 

is the only factor that can maintain the current situation.  After providing basic details of various 

grass planting techniques and vegetative structures, schedule of rates for these measures as per 

prevailing rates have been provided. Finally, for each of the site detailed remedial plan have been 

provided along with cost estimates. 

The table below provided an overview of the financial implications for implementing these 

remedial measures. 
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Sr. No. Number Notice No. Village  Gata Sankhya Remediation Cost 

1 1 1929/Khanij-M.M.C.-30 Kaitheri 365 232591.52 

2 2 1930/Khanij-M.M.C.-30 Vardh 459 119176.85 

3 3 1931/Khanij-M.M.C.-30 Kharusa 27 138888.37 

4 4 1932/Khanij-M.M.C.-30 Kapasi 191/2 168568.61 

  5 1932/Khanij-M.M.C.-30 Kapasi 181 109966.31 

5 6 1933/Khanij-M.M.C.-30 Girthan 165 185195.83 

  7 1933/Khanij-M.M.C.-30 Girthan 138 183267.92 

  8 1933/Khanij-M.M.C.-30 Girthan 156 116278.02 

  9 1933/Khanij-M.M.C.-30 Girthan 29 111225.03 

6 10 1934/Khanij-M.M.C.-30 Vardh 458 177099.13 

7 11 1935/Khanij-M.M.C.-30 Girthan 392 139241.85 

  12 1935/Khanij-M.M.C.-30 Girthan 103 130951.56 

  13 1935/Khanij-M.M.C.-30 Girthan 33 124328.62 

8 14 1936/Khanij-M.M.C.-30 Timro 705 65138.6 

  15 1936/Khanij-M.M.C.-30 Timro 706 0 

  16 1936/Khanij-M.M.C.-30 Timro 707 0 

  17 1936/Khanij-M.M.C.-30 Timro 708 0 

  18 1936/Khanij-M.M.C.-30 Timro 709 0 

9 19 1937/Khanij-M.M.C.-30 Timro 224 165528.97 

10 20 1938/Khanij-M.M.C.-30 Timro 605 214063.16 

11 21 1939/Khanij-M.M.C.-30 Kapasi 295 73265.79 

12 22 1940/Khanij-M.M.C.-30 Kapasi 321 111121.32 

13 23 1941/Khanij-M.M.C.-30 Kapasi 134/1 171342.24 

14 24 1942/Khanij-M.M.C.-30 Kapasi 215 94216.24 

15 25 1943/Khanij-M.M.C.-30 Kapasi 34 62228.6 

16 26 1944/Khanij-M.M.C.-30 Girthan 157 93651.2 

17 27 1945/Khanij-M.M.C.-30 Girthan 25 135136.91 

18 28 1946/Khanij-M.M.C.-30 Vyaspura 220 78019.73 

19 29 1947/Khanij-M.M.C.-30 Vyaspura 240 95135.04 

20 30 1948/Khanij-M.M.C.-30 Vyaspura 348 174825.62 

21 31 1949/Khanij-M.M.C.-30 Vyaspura 325 112928.52 

22 32 1950/Khanij-M.M.C.-30 Vyaspura 386/2 101618.86 

  33 1950/Khanij-M.M.C.-30 Vyaspura 394/1 130193 

23 34 1951/Khanij-M.M.C.-30 Vyaspura 391 0 

24 35 1952/Khanij-M.M.C.-30 Vyaspura 407 0 

  36 1952/Khanij-M.M.C.-30 Vyaspura 408 0 

25 37 1953/Khanij-M.M.C.-30 Vyaspura 400 0 

26 38 1954/Khanij-M.M.C.-30 Dakore 2771 69350.92 
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  39 1954/Khanij-M.M.C.-30 Dakore 2772 124204.62 

27 40 1955/Khanij-M.M.C.-30 Dakore 2287 116010.36 

28 41 1956/Khanij-M.M.C.-30 Dakore 2259 110951.06 

29 42 1957/Khanij-M.M.C.-30 Dakore 2919 111346.37 

30 43 1958/Khanij-M.M.C.-30 Dakore 2921 0 

31 44 1959/Khanij-M.M.C.-30 Kharusa 247 172145.19 

32 45 1960/Khanij-M.M.C.-30 Dakore 2928 114500.16 

Total 4633702.1 

 

Last task is appropriate execution of the remedial plan, it is felt that the most effective agency to 

implement the remedial plan would be either Uttar Pradesh Bhumi Sudhar Nigam, (A Govt. of 

UP Undertaking) or the Environment, Forest and Climate Change Department of Govt. of Uttar 

Pradesh which can implement the programme under its Agroforestry wing. 
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