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Report of the Committee appointed by Hon’ble National Green Tribunal in the matter 

of Rashmi Singh Vs NTPC Limited &Ors (OA No. 459/2018) Vide order Dated 

27.02.2020 

Date of Submission-15thJuly 2020 

M/s NTPC Limited is located at village Sipat, Tehsil Masturi, District Bilaspur 

(Chhattisgarh) for generation of 2980 MW power in its Super Thermal Power Plant (STPP). 

The EC for stage I and Stage II was granted in year 1999 and 2004 respectively with 

subsequent amendment thereon. The applicant has challenged the compliance of EC 

conditions in its OA No 459/2018. 

Hon’ble NGT (Principal Bench) vide order dated 27.02.2020 has directed the 

committee constituted in OA No 200/2018 Dukalu Ram &ors Vs Union of India vide order 

dated 14.02.2018 to consider the aspects raised by the applicant. The members of the 

committee are as under: 

1. Dr. R. P. Mishra, Scientist-D, Central Pollution Control Board, RD, Bhopal 

2. Dr. P. R. Sakhare, Scientist D, Ministry of Environment Forests & CC, RO, 

Nagpur 

3. Dr. Saransh Mitter, Collector Bilaspur 

The issues to be looked into by this committee include:- 

1. Coal handling and its quality 

2. Land area and its use 

3. Fly ash utilization 

4. Green belt development and its compliance 

5. Ambient air quality monitoring 

6. Compliance of zero liquid discharge 

7. Court cases 

8. Soil testing in villages around NTPC 

9. Compliance of EC conditions 

10. Installation of Flue Gas Desulphurisation (FGD)   

Given the guidelines of Ministry of Home Affairs (MHA) regarding operation during 

the COVID 19 pandemic, it has been decided that a combined visit of committee would not 

be possible at this stage and to obtain ground level status through Regional Officer, CECB, 
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Bilaspur. The committee has collected and perused reports of NTPC Sipat, MoEF&CC 

Nagpur, CSIDC Raipur and CECB Bilaspur. The committee has also consulted the following 

reports and data to verify the issues raised by the applicant, which are annexed herewith:- 

1. Compliance Report submitted by NTPC Sipat (Annexure-01) 

2. EC compliance report of MoEF&CC, Regional Office, Nagpur dated 20.06.2019 

(Annexure-02) 

3. Report of Studies on terrestrial ecology and aquatic ecology by Guru Ghasidas 

University, Bilaspur (2015) (Annexure-03) 

4. Fly ash data in public domain on website of Central Electricity Authority 

(CEA)(Annexure-04) 

5. Soil analysis report submitted by Soil Testing Officer, Tilak Nagar, Bilaspur 

(Annexure-05) 

6. Raipur declaration (2nd June 2017) on Fly ash by Hon’ble NGT (Annexure-06) 

7. Report of Study on Impact of Coal Dust on Soil, Crop and Tree Species due to 

Open Wagon Coal Transportation conducted by Indira Gandhi Krishi 

Vishwavidyalaya BTC College Of Agriculture And Research Station Sarkanda, 

Bilaspur, Chhattisgarh (Annexure-07) 

8. Environment (Protection) Amendment rules, 2020 notified in The Gazette of India 

on 21st May 2020 (Annexure-08) 

 

Preliminary Findings-At the outset, we wish to note few constraints:- 

 The period given by the Hon’ble NGT could not be utilized due to lock down in 

COVID 19 pandemic for field visit by the committee. 

 Coming two months (July & August) is the monsoon season when the level of air 

pollution is the lowest and level of water pollution is also likely to be lowest. 

 

1. COAL HANDLING AND ITS QUALITY 

The process adopted by NTPC-Sipat for coal transportation in wet condition 

seems in accordance with the amendment in EC dated 9.10.2019. However 

covering of Railway wagon with tarpaulin or other means has been considered 

mandatory vide amendment made in Environmental (Protection) Rules, 1986 in 

rule 3, for sub rule (8) point 3(i). Copy of the Environment (Protection) 

2
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Amendment rules, 2020 notified in The Gazette of India on 21st May 2020 is 

placed at Annexure-08. 

 NTPC Sipat shall also inform about progress made in R&D proposed by 

MoEF&CC vide it amendment letter dated 9.10.2019. 

 Coal linkage of NTPC Sipat Super Thermal Power Station is from Dipka 

mines of SECL located in district Korba of Chhattisgarh, as per fuel supply 

agreement of Coal India. Reports available on public domain indicate that the 

sulphur content in Indian coal varies as low as 0.1 % from mines in Jharkhand and 

0.4 % from mines in Chhattisgarh to a national average of 0.55 %. NTPC Sipat in 

its reply submitted to the committee has also informed about conducting study of 

coal quality by Centre for energy studies, IIT Delhi in which sulphur content was 

endorsed to be within 0.4 percent. The report is also in the records of Hon’ble 

NGT. The observation of MoEF&CC, Regional Office, Nagpur is also in 

consonance with the EC condition of sulphur content of Dipika coal mine. More 

over NTPC Sipat has been directed to install FGD (Flue gas desulphurization) 

system to come up with the constraint of sulphur content in coal. 

  

In compliance of applicant’s observation about para 3 vi regarding study 

on heavy metals in coal and fly ash , NTPC Sipat has submitted copy of 

analysis report dated 29.05.2017 done by Indian Institute of Chemical 

Technology, Hyderabad which is placed at Anneure-09.  

  

02 LAND AREA AND ITS USE 

 

Total land area allocated to NTPC, Sipat for Stage I and Stage II comes to 

4382.44 acres for construction of super thermal power plant and allied 

facilities. MoEF&CC in its report dated 20.06.2019 has shown satisfaction 

with the steps taken by NTPC Sipat STPP to restrict utilization for stage I & II 

to 4382.44 acres.  The effort made by NTPC Sipat for diversion of 70 acre 

revenue land at Salar village has also been endorsed by MoEF&CC regional 

office, Nagpur and the said land has been notified by Government of 

Chhattisgarh on 8th May 2020. Copy of the notification is placed as Annexure 

10. 

 

3
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03 FLY ASH UTILIZATION 

     

  NTPC Sipat STPP in its report submitted to committee has claimed for gradual 

increase in fly ash utilization since 2017-18 and achieved up to 49.54 % in 2018-

19. In compliance of point 4(5) NTPC Sipat has got weighting of its design for ash 

dyke raising by IIT/NIT. It was informed by NTPC Sipat that ash dyke raising is 

in progress in lagoon #02 and further ash dyke raising will be taken in Lagoon # 

01 and 03. The statement of the fly ash utilization has also been endorsed in the 

report of MoEF&CC, Regional Office, Nagpur for its use in various works like fly 

ash brick industries, cement industries and highway projects. Data submitted by 

NTPC Sipat is also in consonance with the report published by CEA.   

 

 Central Electricity Authority (CEA) is the agency for compilation of National 

data of fly ash generation and utilization under various heads. CEA publishes its 

annual report on fly ash generation and utilization and made available in public 

domain as link cea.nic.in/reports/others/thermal/tcd/flyash. As per the CEA 

reports Chhattisgarh is having maximum number of thermal power plants in India 

with annual utilization 77.12% of fly ash.  

 

 As per CEA report 2019-20 maximum utilization of fly ash in the country is in 

cement industry (28.05%) and number of cement plants in Chhattisgarh is limited. 

Use of fly ash in back filling /stowing of closed/abandoned/ running open cast and 

underground mine have large potential for utilization of fly ash, especially for pit 

head thermal power stations which otherwise have limited avenues for fly ash 

utilization. However its potential is yet to utilized (national utilization 4.62% 

only). The same recommendations were also endorsed in “Raipur Declaration 

2017” organised by Hon’ble NGT, Central Branch on 02.06.2017. 

Recommendations made in Raipur Declaration are placed at Annexure-06. The 

use of fly ash filling within radius of 50 km of any thermal power plant as 

mandated in MoEF&CC notification of 3rd November 2009 to be ensured. In case 

of NTPC Sipat distance of Dipika coal mine is 40 km only and marry gold rail 

(MGR) facility is operational for transport of linkage coal. As per Environment 

(Protection) Amendment rules, 2020 notified in The Gazette of India on 21st 

May 2020, amendment made in Environmental (Protection) Rules, 1986 in rule 

4
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3, for sub rule (8) point 2(iv), Thermal Power Plants are permitted to dispose 

flyash in abandoned or working mines (to be facilitated by mine owner) with 

environmental safeguards. In Chhattisgarh use of fly ash generated in Jindal 

Steel Private Limited (CPP) and Jindal Power Limited is in practice in Gare 

Palma IV/1, Gare Palma IV/2 and Gare Palma IV/3 open cast mine of SECL in 

Raigarh with due permission of DGMS and MoEF&CC Environment 

clearance. 

 

 The efforts made by NTPC Sipat to follow up the issue of conversion of land 

use 70 acre revenue land and its notification in official gazette may be useful for 

inviting fly ash based industries near NTPC. This indicates intention of NTPC 

Sipat to their efforts for achieving 100% utilization in coming years.  

  

04. GREEN BELT DEVELOPMENT AND ITS COMPLIANCE 

 

As per EC condition NTPC Sipat was to develop green belt in 215 acres with 

plant density of 1500 -2000 trees per hectare. It was informed by NTPC Sipat in 

its report submitted to committee that so far 2,62,329 trees has been planted in 

more than 215 acres of land which is also endorsed by MoEF&CC Regional 

Office Nagpur in its report dated 20.06.2019 submitted in Hon’ble NGT. Hence 

same may be considered as complied. 

05.AMBIENT AIR QUALITY MONITORING 

 As per inspection report submitted by Chhattisgarh Environment Conservation 

Board, NTPC Sipat STPP has installed online monitoring system in all stacks of 

stageI & II. The online monitoring system is also connected with server of CECB 

and CPCB for regular surveillance of performance of its pollution control devices. 

In addition to this three continuous ambient air quality monitoring stations are also 

installed by NTPC, Sipat which are connected with server of CECB and CPCB. 

Online data generated is being displayed by the NTPC Sipat on main gate for 

public information.  

 

 NTPC Sipat in its report submitted to committee has informed about operation 

of manually operated ambient air quality station at Sonthi Pahar for monitoring of 

5
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mandatory parameters including sulphur dioxide. The said station is bi-weekly 

operational by out sourced agency and reports are being submitted to CECB 

regularly. 

 The committee will visit the said station to verify its location and mode of 

operation with number of parameters being monitored and report to Hon’ble NGT. 

 

05. COMPLIANCE OF ZERO LIQUID DISCHARGE 

 

NTPC Sipat in its reply submitted to committee has claimed as ZLD plant for 

discharge from ash dykes. In compliance of point no 4 (4) of the order dated 

27.02.2020 NTPC Sipat has installed AWRS (Ash Water Recycling System).  The 

same has also been endorsed in reports submitted by MoEF&CC Regional Office 

Nagpur and CECB regional Office Bilaspur. The technology is capable to recycle 

the decanted water generated in ash dyke during transportation of thin ash slurry. 

 

 The basic nature of the TPP is air polluting however waste water generated 

from various section of the plant may be treated in ETP. The major sources of 

wastewater generation are cooling tower blow down, boiler blow down, ash pond 

overflow and condenser water. For treatment of wastewater, NTPC Sipat has 

provided 15000 KLD capacity ETP. Most of the treated water may be recycled in 

process and ash slurry preparation and remaining water can be used for 

horticulture and dust suppression inside the plant. In principle it is feasible to 

achieve zero discharge condition and most of the thermal power plants are in 

practice to achieve zero liquid discharge subject to regular and proper operation of 

ETP and AWRS. The operational performance of ETP and AWRS will be 

reported after visit of the committee. 

 

06. COURT CASES 

 

As per available information status of court cases are as under:-  

 

1. Original case number 7893 of 2014 was filed by RO, CECB before CJM 

court, Bilaspur for violation of Air Act, 1981 and EPA 1986. NTPC Sipat filed 

6
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a petition to quash the case before the CJM court and stay was granted by the 

High court, Chhattisgarh against the proceedings in CJM court on 17.01.2018. 

2. OA No 195/2014 (CZ) was filed under section 14 & 15 of the NGT Act, for 

the violation of provision of forest (Conservation) Act 1980 before Hon’ble 

NGT, Central bench, Bhopal. The contentions raised are that NTPC Sipat has 

not complied with the mandatory conditions of Environmental Clearance/ 

Forest clearance. The OA was dismissed in favour of NTPC on 19.02.2019. 

3. Present matter OA No. 459/2018 (earlier OA No. 196/2014) on same 

contentions being heard by Hon’ble NGT Principal Bench. 

 

07. SOIL TESTING IN VILLAGE AROUND NTPC 

With reference to Hon’ble NGT observation and further directions to 

Collector, Bilaspur about soil testing of the agricultural land in villages Raliya, 

Hardadih, Raank, Bhilai, Kaudiya, Gatora and Sakhripali soil testing report 

conducted by Assistant Soil testing officer, Bilaspur has been received and placed 

at Annexure-05. 

  

08. Installation of Flue Gas desulphurization (FGD) 

In compliance of Ministry of Environment Forest & CC letter dated 7.12.2017, 

Central Pollution Control Board has issued direction to M/s Sipat Super Thermal 

Power Station,Bilaspur on 11.12.2017, under section 5 of the Environment 

(Protection) Act 1986, regarding compliance of emission limit notified vide 

notification No, S.O.3305 (E) dated 07.12.2015. M/s Sipat Super Thermal power 

Station was directed to:- 

 

- Install/retrofit Electrostatic Precipitators (ESP) so as to comply PM 

emission limits immediately 

- Install FGD in unit #01and 02 by 31.12.2022 and Unit # 03,04& 05 by 

31.12.2021 so as to comply SO2  emission limit. 

- Take immediate measure like installation of low NOx burners, providing 

over fire burner (OFA) etc and achieve progressive reduction so as to 

comply NOx emission limit by year 2022. 

 

7
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In the above context M/s Sipat Super Thermal Power Station, NTPC Ltd has 

informed in its reply submitted to Oversight committee that work order for FGD 

installation has been awarded for Stage-I unit (3x660MW). Completion schedule 

submitted by NTPC for unit #01 & 03 is November 2021 and for Unit # 02 is 

February 2022. Stage II (2x500 MW) units proposal for installation of FGD is 

under tendering stage. Copy of work order and pert chart plan is attached at 

Annexure-11. 

 

 It was also informed by NTPC, Sipat that civil work has been started as per 

schedule. Physical verification of progress made on ground willbe completed by 

the committee and reported accordingly. 

 

9. COMPLIANCE OF EC CONDITIONS  

In compliance to the point no 11 of Hon’ble NGT order dated 27.02.2020 NTPC 

Sipat has submitted EC compliance with reference to “Partially Complied” and 

“Being Complied” status (Annexure-01). Perusal of the report concludes as 

under- 

(1) “Being complied’ status in 12 conditions were applicable for required day to 

day regular monitoring and reporting to concerned authorities. At the time of 

compliance verification  monitoring data generation by PP was found 

satisfactory so reported as being complied, hence may considered as 

“complied”. 

(2) Partially complied condition for Sulphur content may be accepted as complied 

based on the amendment made by MoEF&CC in EC. 

(3) Partially complied condition of restriction of land utilization and acquiring 70 

acres of land is accepted as complied. 

(4) The committee agrees with statement of industry for study on radioactivity 

and heavy metal content in coal. Hence it may be treated as complied. 

(5) Partially complied condition for covering of coal with tarpaulin may not be 

accepted as complied in light of Environment (Protection) Amendment rules, 

2020 notified in The Gazette of India on 21st May 2020. 

(6) The study conducted by Indira Gandhi Krishi Vishwavidyalaya BTC College 

of agriculture and research station sarkanda, Bilaspur has not reported any 

adverse effect on agricultural land and crop due to transport of coal by MGR 

8
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(Annexure-07). Hence accepted as complied. 

(7) Three conditions of Environmental clearance related with fly ash management 

are reported as partially complied. There are various options proposed for its 

utilization like plan to develop ash based industrial unit in 70 Acre land, 

supply to cement industry, highway project, agriculture use etc. The efforts 

made by NTPC Sipat seems satisfactory even though no time line can be  

achieved to ensure 100 % utilization as required for compliance of Fly ash 

utilization notification. Hence still Partially Complied. 

In light of the above, we present a set of preliminary observation which 

are as under- 

OBSERVATION:- 

 

1) It is observed that all three conditions of EC regarding fly ash utilization is still as 

“partially complied”. 

2) Study of heavy metal in coal and fly ash has been completed and analysis 

submitted by IICT Hyderabad has been submitted by NTPC Sipat. (Annexure-09) 

3) The report of study conducted by Indira Gandhi Krishi Vishwavidyalaya BTC 

College of agriculture and research station Sarkanda, Bilaspur has been submitted. 

(Annexure-07) 

4) The details of treatment system reported by NTPC Sipat and further endorsement 

by CECB indicate that industry is capable to maintain ZLD. 

5) The coal analysis reports submitted by NTPC Sipat were found in consonance 

with data available on public domain and reveals to be as per EC condition. More 

over NTPC Sipat is in process of FGD installation. 

6) EC compliance verification report of MoEF&CC has confirmed the compliance of 

Green belt development. 

7) Perusal of reports submitted by NTPC Sipat and it endorsement by reports 

published by CEA ( Central Electricity Authority) at national level concludes that 

figures filed by NTPC Sipat about generation and utilization of fly ash are 

reliable, but not complying the target. 

8) The soil analysis report submitted through collector, Bilaspur has not indicated 

any adverse effect on fertility of soil in the villages in question. The report 

submitted is placed at Annexure-05. 

9
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g) As per report submitted by NTpc, sipat work order for instarlation of FGD in

,unit #0r, 02 & 03 has been issuecr and pert charl for progress of work prepared'

Copy of worlc order is attachcd at AnncxureJl'

.'

SUBNIISSION

Giveu the guidelines of Ministry of Home Affairs (MHA) regarding operation druing

the covrD 19 pandemic,the committee courd not visit the site and request for extension

of fime (hvo months) for site visit arrd to submit full report rvitlr recoffmendation as per

directionissuedbyHorr,bleNGTinitsorderdatedzT.0z,T020.

(Dr. P.4 saktrare)

Scientist'D'
MoEF&CC, RO, NagPur

ffi".
(Dr. R. P' Mislua)
Scientist'D'
CPCB, RD, BhoPal

(Dr.Saransh Mitte$

bollector, BilasPur

Chhattisgarh

NcreAN".4setzorg
ffir d.ta 27.02.2020

Page t0
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BEFORE THE NATIONAL GREEN TRIBI'NAL
PRINCIPAL BENCH, NTtrI DELHI

Original Application No. 459/2OL8
Earlier 196/2OL4 (CZl

Rashmi Singh Vs NTPC Ltd. & Ors

SUBMISSIONS BY RESPONDENT No. 1 IN COMPLIANCE TO ORDER OF NGT
E TRIBUNAL.

In compliance of the order of Hon'ble Tribunal, Principle Bench NGT at New

Delhi, passed in the above matter on 27.o2.2o2o, Respondent No. t hereby

makes the following submissions :-

That the apptcant has frled an affrdavit before this Hon'ble tribunal on 2T-O2-

2O2O in reference to the status report submitted by the Regional Office, MoEF&

CC Nagpur dated 20-06-2019 and stated non-compliance of the EC conditions in

Para 3 of above said report. It is signifrcant to note the Title of para 3 of the

Inspection report is - "Some of the EC conditions were obserwed to be complied

partially by the PP". Therefore, Applicant's claim of non-compliance of EC

condition is prejudiced, wrong and denied. Para wise reply to the submissions

made by Applicant is given here.

Para 1

The EC of Stage-I (3 x 660 Mw) issued on 22-o2-Lggg specifies for

transportation of coal in closed wagon. NTPC Sipat had taken up this issue with

MoEF& CC citing the constraints in transportation of coal in closed wagons.

Accordingly, EAC (Thermal Power) had considered the submissions made by

NTPC sipat. rn accordance with the recommendations made by EAC, the

MoEF& CC has accorded permission for waving the condition of
transportation of coal with tarpaulin covered wagons vide its Dc

?^p I q I11
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amendment letter dated O9-1O-2O19 subject to cettain conditions.EC

amendment dated 09-10-2019 is placed as Annextrre-l. NTPC Sipat is abiding

the conditions mentioned in the amendment letter i.e. water sprinlding at loading

point , unloading point , midpoint & % Wn before entry point being done

regularly and is therefore in total compliance with this EC condition.

Para 2

It is to be submitted that for setting up of ash based industries rn 70 acre land,

NTPC Sipat had approached the Chattisgarh Govt. After discussions and follow

up, it was agreed that Chattisgarh State Industrial Development Corporation

(CSIDC) shall proceed for a land which has been identified in Saler Village, near

NTPC Sipat, in Bilaspur district. On 24-05-2016 possession of the land had been

given to CSIDC.Further, CSIDC has got approval for Land diversion from

Agricultural to Industrial use. Land diversion from Agricultural to Industrial use

needs notification in Gazette, which is expected soon. NTPC has been

continuously following up with the Govt of CG for compliance of this condition.

In light of the above stated facts, it is clear that NTPC Sipat has complied and

executed its part of EC condition and therefore the contention of the Applicant

that above EC condition is not being complied with,is totally false.

Para -3

In response to para 3, it is agreed that the total land acquired for tJ'.e project is

4382.44 acres only. All the three ash dykes are well managed and there is no

leakage from any of ash dyke. Ash dykes are designed and built with Ash Water

Recirculation System (AWRS). Decanted water from Ash Pond is collected in

overflow lagoon wherefrom water is pumped back into plant and reused in ash

slurry process water. Toe drain water from all the three dvkes are collected in

q" z+E12
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two sumps & from where it is pumped back into the over flow lagoon / ash dyke.

TWo Toe drain Recirculation Pump house are operational. With the above

€urErngement , it is ensured that all process water is reused and nothing goes

out. Even after taking such care,i tJle Applicant is alleging that 2O0 acres of land

has got marshy due to leakage from Ash dams/dyke, which is totally false and

baseless

It is to be further noted that there is no such revelation in any of the inspection

report submitted either by cECB or MoEF& cc regional offrce Nagpur.

Para 4

It is to be submitted that over the years, ash utilisation percentage of NTpC Sipat

improved from 18.63 % ln 2Ol7-18 to 49.54 o/o in 2018-19 and we expect IOO o/o

ash utilisation by 2022 as per action plan submitted to CECB. NTpC Sipat is

supplying ash to Cement Industries, Ash based Industries, NHAI Bilaspur -
Patharapali highway projects, land reclamation and also in ash dyke

embankment raising as a substitute for sand and earth.

Para 5

It is to be submitted that the analysis of study on heavy metals in coal and fly

ash has already been furnished to MoEF& cc by NTpc sipat vide half yearly

reports'Heavy Metal content in fly ash and bottom ash has been carried out by

IICT Hyderabad and last analysis report conducted on 29-05- 2oLT is placed as

Annernrre-2. Hence the contention of Applicant is absolutely false, \;'agqe

and baseless.

?,7s+B
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Para 6

The Study for impact on Forest, Crops etc was awarded to TCB College of

Agriculture, Bilaspur. During study the three season samples had been collected

and analysed. Study is completed and there is no adverse findings in report and

hence therefore this condition has been complied with.

Para 7

It is to be submitted tl:at Complaint case no. 7893 of 2OL4 was filed before CJM

court at Bilaspur. The complaint has been challenged in the CG high court by

NTPC Sipat for quashing the same. Stay has been granted by the High Court.

Petition No. OA No. L95/2O14 (CZl filed before Hon'ble NGT, Central 7-one at

Bhopal has been dismissed in favour of NTPC Sipat on I9-O2-2OI9.

Present matter Original Application No. 45912OL8 (earlier OA No. L96/2ALal is

being heard by Principle Bench of NGT at New Delhi.

Para 8

Financial data furnished by MoEF& CC, pertains to the Capital e>rpenditure on

Pollution control equipments like ESPs& ETPs under Environmental

Management Plan (EMP). Detaits are available at (Annexure - 31. However

intent of Applicant is not clear in stating that no breakup/item wlse have

been provided to ascertain the actual use.

Para 9

NTPC Sipat is kro Liquid Discharge compliant Thermal Power Station. Ash

dykes are designed and built with Ash Water Recirculation System(AWRS) for

reclairning process water. Decanted water from AWRS is collected in overflow

back into plant and reused in ash slurr5rlagoon wherefrom water is

?ry {i '1 g
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process water. Toe drain water from all the three dykes are collected in two

sumps. This collected water is pumped backed into overflow lagoon/ ash dyke.

There is no discharge of water from any of the ash dykes to outside. The

allegation of Applicant is therefore false and misleading.
I

It is further submitted that water samples of decanted water from AWRS is

taken at regular interwal and monthly report are submitted to CECB.

Para 10

Coal linkage for NTPC Sipat Super Thermal Power Station is from Dipka mines of

SECL. Accordingly, coal is sourced from Dipka mines (which falls in Korba

District of Chhattisgarh State) as per fuel supply agreement.NTPC Sipat in its

support had submitted a report of study which was carried out by Centre for

Enersr Studies, IIT Delhi. The Table-2 in the report indicates that sulphur

content in Korba, Chhattisgarh region is 0.4 o/o. The report is available as

Annexure RR-1/8 from page 53 to page 59 submitted on 18-0L-2OL6 before

Hon'ble Tribunal at Bhopal. Latest Sulphur content reports are also placed as

Annexure-4.

Para-l1

As per EC stage-I dated 22.O2.1999(vii) a greenbelt of covering an area of 215

asls strall be developed with tree density of 15OO - 2OO0 Per Ha. NTPC Sipat has

green belt area of more than 215 acre. Map Indicating green belt area is attached

as Annexure-S

Pata-L2

Over the years, our ash utilization has improved from 18.63 o/o in 2OLZ-18 to

to achieve LOO o/o ash utilization bv 2022 as49.54 Yo tn 2Ol8-19 and

&"a- s + I15
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per action plan submitted to CECB. NTPC Sipat is supplying ash to Cement

Industries, Ash based Industries, NFIAI Bilaspur - Patharapali highway projects,

land reclamation and also in ash dyke embankment raising as a substitute for

sand and earth. In the light of this we strongly disagree and deny tJre allegation

by Applicant that ash utilization frgures submitted by NTPC Sipat are "blatant lie

being spoken by the NTPC" and "ash is being discharged in the agricultural

fields".

Ambient Air Quality including SOzis measured bi-weekly at SonthiPahar, Reserve

Forest area. Presenfly, this work has been outsourced to an Agency M/S Netel

India Ltd who is an MoEF& CC approved agency for such type of work. Monthly

reports are submitted to CECB. Measured values are well below prescribed

limits. Latest Monthly report is attached as Anne:nrre-6.

NTPC sipat was based on super critical rhermal power technologr hence scope

of emplo5rment was very limited. It was also considered that agriculture was the

predominant occupation of the aJfected area and as per the Socio Economic

Study, 80 o/o of the affected persons were farmers. Considering these facts, "Land.

for Land'was the Prime Rehabilitation measure included in the Rehabilitation

Action Plan 2OO0 -RAP (as described in Chapter - II of tlle RAP), so that the

Project Affected Person (PAPs) could purchase alternate land of their choice. In

Accordance with the provision for "Land for Land" option of rehabilitation all

PAPs have been provided compensation & also rehabilitation amount to facilitate

ttrem to buy alternate land. Further on purchase of alternate land the pAps have

also been provided the Land Registration & Development charges.

It may be mentioned here that the fact that NTPC has completed rehabilitation

activities under the Rehabilitation Action Plan was also observed and recorded in

the minutes of the meeting dated 03.11.2006.

L+8
16
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Subsequently, based on the decisions of a tripartite meeting in 2008 it was

agreed to provide employment on 626 posts from a Priority List of PAPs provided

by District Administration following NTPC's recruitment Policy & Govt.'s Rule of

Reservation as applicable. Based on the decisions of the tripartite meetings since

2OO8, NTPC Sipat has so far conducted recruitment on 427 posts out of which

Offer of appointment has been issued in 395 cases while in another 32 cases

Offer of appointment could not be issued due to family dispute/ lack of

documents etc.

Delay in completing recruitment on remaining posts is attributed to the following

facts:-

Lack of Skill in the PAPs for the skilled/ technical posts- For this NTPC

has taken measures like sponsoring over 24O candidates in tJ:e past for

two year ITI . Simila-r measures are being taken for other skitled posts

out of the remaining posts, r54 are reserved for scheduled rribes

(including backlog of ST). However, sufficient Scheduled Tribe candidates

are not available in the Priority List provided by District Administration -

for this guidance is sought from district administration on this issue

which is awaited.

On resolution of the above two issues the recruitment on the remaining posts

shall be completed. Intent of Applicant is not clear with respect to her

submission in this regard as this has no bearing with respect to EC conditions.

NTPC Sipat is Zero Liquid Discharge compliant Thermal Power Station. Ash

dykes are designed and built with Ash Water Recirculation System (AWRS) for

reclaiming process water. Decanted water from AWRS is collected in overflow

lagoon wherefrom water is pumped back into plant and reused in ash slurr5z

a)

b)

P+a+ s^17
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process water. Toe drain water from all the three dykes are collected in two

sumps. This collected water is pumped backed into overllow lagoon/ ash dyke.

There is no discharge of water from any of the ash dykes to outside. The

allegation of Applicant is therefore false and misleading.

Coal linkage for NTPC Sipat Super Thermal Power Station is from Dipka mines of

SECL. Accordingly, coal is sourced from Dipka mines (which falls in Korba

District of Chhattisgarh State) as per fuel supply agreement. NTPC Sipat in its

support had submitted a report of study which was carried out by Centre for

Energz Studies, IIT Delhi. The Table-2 in the report indicates that sulphur

content in Korba , Chhattisgarh region is O.4 yo. The report is available as

Annexure RR-1/8 from page 53 to page 59 submitted on 18-01-2OL6 before

Hon'ble Tribunal at Bhopal. Latest Sulphur content reports are also placed as

Annextrre-4.

Applicant's allegation regarding FGD progress is false and denied. The work

order for FGD installation has been awarded for stage-I units (3 x 660 MW).

completion schedule for unit -1 & 3 is by Nov -2021 and for unit -2 by Feb

2022. Copy of notification of award is attached as Annexure-7.For Stage- II (2 x

500 Mw) units,proposal for installation of FGD is under tendering stage.

Real time values of Ambient Air Quality, Stack emission and treated effluent

(which is used as process water) is available to cpcB as well cEcB.

Submitted please for perusal of the Committee constituted on 14.O2.2OI9 in O.A.

No.2OO/2018, Dukalu Ram & Ors. v. Union of India & Ors as directed bv NGT at

para 13 of the order dated 22.O2.2O2O.

ts"t s
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Anne;tgr(- I

J-13o1 L I LO | 96-rA. rI (Tl
Governrnent of India

Ministry of Environment, Forests and Climate Change

3'd Floor, Vayu Block,
Indira Paryavaran Bhawan,

Jor Bagh Road,Aligartj
New Delhi-110003

Dated: 09.10.2019.
To,

The GM&HOD (Environmental Engineering)
M/s NTPC Limited
Engineering Office Complex,
NTPC Ltd, Plot No. A-8A, Sector-2
Noida - 20 130 I .

Tele : O 12024 7 693 0 ; Fax: 0 I 20 24 LO2O6 ; t-mait environment.ntp@gmail. com.

Subr 3x66O MW (Stage-IJ Slpat Super Thcrmnl Power Ptoject, Village Sipat,
Tehsil Mosturi at Dtstrtct Bilaspur, Chhattisgarh bg M/s NTPC Ltd. -

reg. annendtnent in EC,
Sir,

The undersigned is directed to refer to your online application no,
IA/CG/THE/IO7493l2OLg dated 74.6.2019 requested for amendment in the
Ministry's permission dated 17.5.2O lB regarding transportation of coal with open
wagons instead of tarpaulin covered wagons,

2. It has been noted that EC was accorded b-v MoEF for 2000 MW (ax500) on
22.O2.1999 and subsequent amendments/letters dated i4.01.2000, 30.O4.2002
arrd 08.09.2OL4 for change of fue1 composition, char:.ge in confrguration (from
4x500 MW to 3x66O MW) and temporarJi permission for transportation of coal by
open wagons for one yea-r respectively. However, permission for transportation of
coal by open wagons is accorded vide Ministry's letter dated 8.9.2014 for one year
with the stipulation that within one year, NTPC shall come out with a plan of
carrying coal in a cleaner way. Subsequently, Mi4istry vide letter dated 8.2.2OL7
issued temporary permission for one more year (till 31.1.2018) to transport coal in
open wagons covering with tarpaulin cover. The Ministry vide letter dated
L7.5.2O 18 permitted coal transportation in open wagons with a condition that
wagons are to be covered with tarpaulin sheet/cloth.

3. It has been informed by you that the covering v/agons requires manual
process of covering and uncovering which is not feasible to transport the coal 9.82
miliion tonnes per annum using covered wagons. It takes about six persons each to
cover and uncover two wagons at mine ald power plant end respectively. The time
required for covering is about 15 mjnutes while the same for uncovering is about 5
minutes. It has been informed that it takes an additional time of an hour for
covering and uncovering work, which is not envisaged in the design of MGR s5rstem
which leads to delay in supply of coal to power plant and disturbs the schedule of
coal transportation in MGR route, The cycle Lime increases by nearly 2 hours which
q.ill reduce 4 rakes/day. The present capacity of L6-77 rakes/day (44,000 MT/day)
will reduce down to 12-13 rakes/day (33,000 MT/day) which is far less than our
daily coal consumption of 44,000 MT/day. Further, use of tarpau)in sheets shall
lead to environmentaJhazard and generation of plastic wastes.

r' 4. It has been informed that the strrr'ctL?.re*is.reqttired'to^be built
(t{;o accommodate this activity such a rm, lighting, labour rest rooms,
1../ pageLof2 N _/
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t

drinking water facility at loading and unloading end. There is a space constraint to
construct this infrastructure. it has been informed that water sprinkling is being
done at four points along the total stretch of 42 km viz. loading, unloading points,
r/2 kxn before entry, at 22fur:chainage point (mid-section) to ensure air pollution is
not caused due to transportatrott Td loading/unloading operations.

S. The proposal has been considered by the EAC (Thermal Power) in its Zgtt'
meeting held on 26.6.2OL9. In acceptance of the recoilrmendations of the re-
constituted Expert Appraisal Committee (Thermal Power) held on 26.6'2019 and in
view of the information/clarifrcation furnished by you, witJl respect to the above
mentioned pou/er project, the Mlnlstry hereby acco,rds the permission for
waiving the condltion of transportation of coal with tarlnulin covered wagons
subject to following additional colditions:

i. As proposed, the water sprinkling at four points viz. loading point, unloading
points, % l<m before entrS/, at 22 km chainage point (Mid Section) shall be

carried out to keep the coal wet and to control dust generation.

ii. NTpC being a large consumer of coa1, should take up an R&D activity of
developing a mechanical sliding of the clofl: over wagon top wtrich should be

easily closed/opened wittr mechanical arrangement and should also not
hamper loading operations. Once successful, this can be replicated in the
country as best environmental practice to prevent air pollution from coal.

This will also Prevent oxidation'

6. All other conditions menlioned in this Ministry's letters of even no. dated

22.2.7ggg, L4.7.2OOO,30.4.2OO2,8.9.2A74,8.2.2017 and 77.5.2018 shall remain
the same, as applicable'

This issues with the approval of tl-e competent Authority.

YouraFaithfr$y,
{ExrttY'

lDr. S. I(erkettaf
Directorr IA.I

Copy to:-

1. The SecretalT, Ministry of Power, Shram Shakti Bhawan, Rafi Marg, New Delhi

1 10001.
2. The Chairman, Central Electricity Authority, Sewa Bhawan, R'K' hrram, New

Delhi- 110066.
3. The Chairman, Central Pollution Control Board, Parivesh Bhawan, CBD-cum-

Office Qemplex, East fiun Nagar, Delhi-1IOO32'
4. tor General oiForests (C), Ministry of Environment, Forest and

Regional Ofhce WCZ), Ground Floor, East Wing, New

Secretariat Building Civil Lines, Nagpur-44000 1'

5. The Member secret-ar;r, Chhattisgarh Polution Control Board, Paryavas Bhavan,
tor-19, aipur(C.G.)492OO2

6.SecretofEnvironment,Governmentof
oom No awarr' Mantralaya, Raipur, Chhattisgarh

- 49204r.
7. Tine District Collector, Bilaspur District, Govt'

495001.
8. Guard file/Monitoring file.
9. Website of MoEF&CC.

of Chhattisgarh, BilasPur (C'G.)-

-/Director, IA.I
Page 2 of 2
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A nne,"r UIL-L

F]

?v i': *a?"'

INDIAN INSTITUTE OF CI-IEMICAL
TECI.INOLOGY

(Council of Scientilic & Industrial Research)

I-IYDERABAD- 5OOOO7

Dr.R,Srinivas
Chici'Scientist & l.lcnd
Annll'timl Chemistrl, Division

Sipat Supcr Tltcrmnl Porver Station,
Ujjrs'nl Nagar(PP),._ _
SIFAT.
Bilaspur Distt,
Clrlrattisgarlr49 5 555.

Dcar Sir,

'l'lris is wit[ your re fercnce no :SipatiEnvl./20171135? tncl lctter datccl A7'02-201? regarding thc analysis

of Coal, F11'aslt antl Bottorn aslr santplcs and thc rcpofl [or tltc samc is givcn bclorv.

';' Anrlvsia!|91!

S.No Pltmtnctcrs Coll
Fried
Unit#l

Coll
F'ried

Unit#.1

Fly Ash Fl1'Aslr
Silo St:rgc
Unit #4

Bott0m
Ash

Unit#l

Ilottom
-4slr

Unit#4

I AI
(%r by rnass

2.35 338 9.18 6.34 6.55

2 As (pg/g) r3.89 7.?6 25.60 30.33 26.10 l8 92

3 .Crl(pg/g-\ . 0.27 0.l4 0.79 U.) J v.zL 0.l9

,1 Co(sg/g) 10.59 13;19 19.62. 20.83 r0.97 tl ll
5 Cr(pg/g) 64.87 15.87 96.03 r0 | .25 69.40 73.21

6 Cu(pg/g) l5.85 148.8{t s11.35 0/.J I 33.15 29 I

Fc
f7o bv mnss)

| -J4 t.72 89 175 0.83 2.54

8 Mn(pg/g) ?0.60 308.36 139.54 t58.58 r48.83

o tIg(pg1g) t.l I 0.48 0.64 0.85 B.D B.D

l0 Ni(;tg/g) 28.14 26,?5 2?.88 3t.78 16.30

ll Pb(pg/g) r 5.46 t5.62 20.11 36.05 7.98 il86

t2 7-n(ygtg) 57.25 1 8.10 38.40 4r.38 3i.75 19.32

B.D, Below Deteclion Limit

Pltotte No: 040-77 191342

Fax No; +9 | -040'27 193 | 56

E-rnail: srini@iict.rcs.in

Datc:29-05-2A17

Scientist-in-Cltarqe ,ffi
l. This Ccrtificate rcfcrs 1o sarnplc(s) exatnined onl5''

2. Thcsc Results sltoulcl not be used for commcrcial purpose (Advertiscment).

Scanned by CamScanner21
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\r.)lA nne*u1t- -5

Capital Expenditure on Environment Management Plan

Sl No. Pollution control Equipment/System Capital Expenditure ( Rupees In Crore)

t ESP ( Electro static precipitator) 490.7

2 STP( Sewarage treatment Plant) 2.8r

3 ETP ( effluent treatment Plant) 56.O2

4 EQMS( Effluent quality monitoring system) 0.37

5 CEMS ( Continuous Emission monitoring system) 0.303

5 AAQMS ( Ambient air quality monitoring sy$grnl r.04

7 AWRS ( ash water recoverY system) 10.31

8 Ash Dyke & toe drain pumP house 175.79

Total 737.343
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, PfAl'*495 Certifi cate ftlo :T-3241
PC-LQ[nS44E-mailid:

Report No

lssued To

Date of lssue

24\C

; CHEMI9PK{$-aZ

: CHE M€R

r291821"9?;8

t.
2..

3,

4.41

\

Retative Humidity: 38 ?"

Dipka Coai UL-XS.01'?020

Dipka Goal UL-?6"01 .2020

Drpka Coal UL-t 1 02 202C Sulphur Ccntent
,qsTM D-4?39-'13

Dinka Coal LiL-03"03"30?0

d

I

Tertns & Conditisns
?esl r*p6d issued by NTPC Laboti:t,i1*b is $'l ic fclio$ing terns sn* canditlonS'

I Sarrrlb$ will be Cjsposec after 15 days trom th6 dsle cfissue oftesl repaft unless olhe sp€ci,ied

3 Tfuc fepori is nd tr fo (epfDs,rted tr d+strib wh^nj1ls, fi p8|,t end cannst t}e u$ad for any p*tp'se 2od ehoutd flo1 }e usEo in any

aoverttsin{ medie ?r'i(houl the ?rdr wdt€n p€rm n oJ NTPC. \

.i ln aase any {Ecarlirfsfliicfi {f ttaleni af lhis tesl * is rcquiFed. Frbase rot\sct av, afiie'
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Tf

Certificate No:T-3241'
FC.L

E*msilid:

1.

2"

3.

Report No

fssued Ts

Date of lssue

: €HE DFK/O3

: cHErvllhlTFC/MGR

:13/o3lZ!2t1

Terrns & Cenditions
T?ei rrp$rt rssued br- NTPC l^.ErOfettries l9 $rrjer.l 14 toilcwlng terms aff contlMus

', Tesl results ftt}t Jtf i \., leste{:$a'l}Pi3s 3rd aPpli:'a$ie p€t*nletef$

:safip€3yil!bed;3Fcsecaliefl0*aysl'romt^€deteo'is$ile0fleFlreFonsnlBss*|he|r'{mgsPeCj'Ed

4 it f,a6e $nv tgtlEttttrnuitan alt tasten, 'J{ !ftis ta$t ce lt is rcquireri' P{eaae tonlaet aur alhce

,zJe
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, PIN:2[95 Certificate No:T-3241
NTPC-LQSESE-m*il id:

Report No

lssued To

Date of lssue

Ternuerature: 24q{

i Dipka Coal LPL,{S"93"269il i

Dioka Coa! UL-:i.S8.:C'1 g

DipkaCoall.Jl-2:.08.2CI19 
i

bipt<a Coat lJt-2'i.|s.2CI13 - 
i

Dipka CCIat UL-1 tJ.S€"?G19

Dipka Coal 'J'--2\ )? 21,12i

: Cl{E DPK/O$-S9

: CflE NTFC/MGR

:351 01$

Relative l'tumi

1.

2-

3.

Te $1 Test Rsculte

0.41

Sulpht-lr Content
A.STM D-423E-12

nan

nra

{l'* &tlri,l''li-l ln
:

')
*"

Tenrns & Condltion.s
Tegt rgpon isseed by N?pC t-sbcr&trd?3 is sil$,ecl:. r?llftb';n0 tenns aff r.onditiots.

i Test rPsults rsiBf )ftiy l. l3.ited ta1IFleE and.poii,;Etle p6.affetem

I Seftpie* reill be drspe$e( si;er 1i dat$ fpn lie daie of is:lue of tesi i€tcn ufiies$ ?therffist speajfied

;: ThiS |eport is noi i.) bg lepttjtttrqd Or dislrlbilted who,iy *i iE il3r1 afid ienn*l be t,$ed tol any pury$€e ana sh"uld not ba deEC rn ant
acvsrlising media with*$i ihe rr:at wallen pdrmisslcn cf NTFC
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A nnert VYc -6

NAME OF CLIENT

NAME OF

CONTRACTOR

NATURE OF JOB

LOA

DURATION OF

PROJECT

For NETEL (lNDlA) LIMITED

ENVIRONMENTAL MONITORING AT SONTHI PAHAR, SIPAT

SIPAT SUPER THERMAL POWER PROJECT

NTPC LIMITED

UJJWAL NAGAR

SIPAT, DIST: BILASPUR

CHHATISGARH ;495555

NETEL (rNDlA) LIMITED

ENVIRONMENT MANAGEMENT SERVICES

W-4O8,RABALE-MIDC'

TTC INDUSTRIAL AREA, NAVIMUMBAI,

AMBIENT AIR QUALITY MONITORING AT SONTHI PAHAR RESERVE

FOREST AREA, SIPAT DIST: BILASPUR, CHHATTISGARH

NTPC/SSC-WR-l l/99001 85 67 1, DI:25'10.2019

2 YEAR (24 MONTHS)

NTPC Ltd., SiPat'BilasPur

D.SRINIVASA RAO

REGIONAL MANAGER- EMS

D. Srinivasa Rao

Regional Manager - EMS

Netel (lndia)Limited

Report For The Month of February 2020
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INDEX

sR. DESCRIPTION PAGE NO

1 AMBIENT AIR QUALITY MONITORING AT BHARUADIH {

2 RESULTS & DISCUSSION 4-5

SR. DESCRIPTION PAGE NO

EVALUATION GRAPH

1 PMro, PMz.s SOz, NOx, Oe, CO, HC o

(1

D, Srinivasa Rao

Regional Manager - EMS

Netel (lndia) Limited

Report For The Month of February 2020

NTPC Ltd., Sipat-Bilaspur
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TABLE: 01 Ambient Air Quality Monitorinq Data

LOCATION : BHARUADIH

Concentration of Pollutants

PMro PMzs SOz NOx Os c0 HC

pg/m3 ug/m3 pg/m3 pg/m3 ug/m3 mg/m3 ppm

PERMISSIBLE LIMITS 100 OU 80 80 100 20

(9

=EoF
z.o
=lJ-o
IJJ

o

F
-(9
z.
Eo
IJ.

Ec(\t
05

U'

03-02-2020 53,0 3'1 8 ZU,J 241 200 tt h/ < 0.518

06-02-2020 50.0 20.3 '19.8 218 19,0 0.58'1 0.526

10-02-2020 52,5 184 20,8 z5 l 18 0 0.577 0.522

13-02-2020 38 1 125 224 25,7 19 0 0.560 0.509

17-02-2020 50.7 280 203 22.2 1B 0 0.556 0.520

20-02-2020 6'1.0 39 1 20.7 238 200 0,539 0.508

24-02-2020 564 238 19.4 210 19.0 0,544 0.517

27-02-2020 486 22.7 184 23.5 170 0.536 0,5'14

Minimum concentration 38.11 12.50 18.41 21.00 17.00 0.536 0.508

Maximum concentration 61,00 39.11 22.38 25.70 20.00 0.581 0.526

Average 51.30 24.58 20.26 23.14 18.75 0.558 0,517

D, Srinivasa Rao

Regional Manager - EMS

Netel (lndia) Limited

Report For The Month of February 2020

NTPC Ltd., Sipat-Bilaspur
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Respirable Particulate Matter (PMro)

PMro corlcorltrations at BHARUADIH were observed

Respirable Particulate Matter (PMz.s)

PMz.s cor'lcehtrations at BHARUADIH were observed

Sulphur Dioxide (S02)

SOz concentrations at BHARUADIH were observed

Oxides of Nitrogen (NO')

NOx concentrations at BHARUADIH were observed

OZone (Oa)

03 concentrations at BHARUADIH were observed

D. Srinivasa Rao

Regional Manager'EMS

Netel (lndia)Limited NTPC Ltd., SiPat'BilasPur

Report For The Month of February 2020
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Garbon Monoxide (CO)

CO concentrations at BHARUADIH were observed

Hydrocarbon as Methane (HC)

HC concentrations at BHARUADIH were observed

- Conclusion:

The observed concentration of PMto, PMz.s, SOz, NOx, Oa,CO and HC were found to be

within prescribed standards of Central Pollution Gontrol Board (CPCB) for Rural &

Residential area.

D. Srinivasa Rao'

Regional Manager - EMS

Netel (lndia) Limited

Power Project

Report For The Month of February 2020

NTPC Ltd., Sipat-BilasPur
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Ref, No.: CS-9518-10S(2)-9€C-NOA,6SI6

MJl GE Powbrtndla Llmlted
Plot No.7, IHDP Eultdlno.
Sector.l 27, Notda-20ildi

Klnd Atn.: mr. Lalit Sanftarni, Execttive.Busiaess Operatlonr

Stage'l (3 x 660 flrw! as per Gommon Brdding D,ocunrent No. GS-ttoii-109(2)-
9.

Dear Siro .

Ar,n"*u"L- 7

wafr#rerrb
: a: *-"imtted

al
rFdrlt l|F{ r.dh CrysAdI

*{l! illlffilcffm'l!cdtr.

Dare:24.05.2019

ender Drawings and

1.0

i)

This has reference to the fdlswin$..

Edding Documents fo he subject package downroaded by you from SRM portal
comprislng he followin

Blddlng Documents

(rTB)

I Seetion-lll: Bid

4 | Sectlon-tV;

Section- V: Special of Contract (SCC)
SEciion-Vl .:

T

ii0 Various Amendm€nts/GlarificationslErrata issued lo the Bidding Documenls for lhesubjecl package as per details given beJow:

( FB}

Section-Vll :
Part-2 of 3 and Part-3 of 3
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BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No. 4Sg l2OIg
Earlier 196/2014 (CZl

Rashmi Singh Vs NTpC Ltd. & Ors

SUBMISSIONS BY RESPONDENT No. 1 IN COMPLIANCE To ORDER oF NGTDATED 27.O2.2O20 PASSED BY'HON'BLE TRIBUNAL.

In compliance of the order of Hon'ble Tribunal, principle Bench NGT at NewDelhi' passed in the above matter on 27.o2.2020 & as directed in para t 1 of saidorder, Respondett..Ng: t hereby submits compliance status of EC conditions whichwere " Being Complied" & " Partial Complied " ln status report submitted by theRegional Offrce -MOEF & CC , Nagpur aatea 20.06.2019 :_

sl
No

EC Condition Compliance Status as
on 11.O6.2OL9 , MOEF
&CC status report
20.06.20L9

Present Status of
Compliance as on
30.o5.2020

1I \.oir-r snourd be used @) l0 MT/
year for Stage-I with sulphur
content not exceeding O.24o/o.
The coal should be transported
from Korba Coalfields by Captive
MGR in closed wagons to avoid
dust pollution.

Revised condition is
being complied.

Complied
It is submitted that this
revised condition is
being complied with.

It is submitted that this
exemption has been
granted by MoEF vide
its Notification dated
09 / Io /20 19 ( Copy
Enclosed )2 As per the p.oposal

submitted for Ash
Utilization, it should be
ensured that fly ash is
used in cement industrv.
brick making and rn
raising the ash dyke etc.

Efforts should aI
the area of mine
development and
&f !q19L nqgking

Partially Complied
In FY 2Ol8-I9, Ash
utilization is 49.540 .

Dry fly ash is being
issued free of cost to fly
ash brick
manufacturers. Nearby
cement industries are
also getting fly ash from
Sipat. Pond ash is being
used in dyke raising.
Pond ash being supplied

to achieve TOOo/o ash
utilization by 2O2O-2I.

?utg t
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of land with all infrastructure
facilities should be earmarked.
Full fly ash utilization should be
ensured at the end of 9th Year
from the date of commissioning of
the project

ash is being used in
qJAv rsvr:^b ,

embankment in NH road
projects.

NTPC -Sipat is doing
sincere efforts to identifY
abandoned mine void
for ash filling purpose.
Govt land & low lYtng
area being develoPed bY
frlling with ash & toP
cover with good earth.To
enhance dry fly ash
utilization additional 4
number silos of caPacitY
6000 Ton with rail
loading facility is under
construction. However
due to Preva-lent
Pandemic Covid -19
condition & lockdown in
country , ash utilization
in all fronts is badlY
affected & due to which
achieving IOOo/o Ash
Utilization target
becomes extremelY
diffrcult in FY 2O2O-2I.

It is to be submitted
that for setting uP of
ash based industries in
70 acre land,-NTPC
Sipat had apProached
the Chattisgarh Govt.
After discussions and
follow up, it was agreed
that Chattisgarh State
Industrial DeveloPment
Corporation (CSIDC)
shatl proceed for a land
which has been
identified in Saler
Village, near NTPC
Sipat, in BilasPur
district. On 24-05-2016
possession of the land
had been given to

to road projects for
embankment filling, low
lying area filling & area
development in outside
NTPC land.( Annexure-
sl

70 Acre Revenue land
had been identifred at
Saler Village and which
has got transferred to
Deptt of Industries,
Govt. of Chhattisgarh

Industrial DeveloPment
Corporation Limited
ICSIDCI. CSIDC has
sought approval from
concerned authorities
and the sarne is
awaited. NTPC is
pursuing the matter
with CSIDC for earlY
implementation.

?"*o35
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CSIDC. Further, CSIDC
has got approval for
Land diversion from
Agricultural to
Industrial use. Land
diversion from
Agricultural to
Industrial use needs
notification in Gazette,
which is expected soon.
NTPC has been
continuously following
up with the Govt of CG
for compliance of this
condition. In light of the
above stated facts. it is
clear that NTPC Sipat
has complied and
executed its part of EC
condition.

J Keeping in view the location of
Sonthi Pahar Reserved Forest,
additional Monitoring Station
should be installed at the site to
assess the ambient air quality.
Monitoring should be initiated
immediately to ascertain the
project status and the scenario
after commissioning of the
project. A special study should
be undertaken to ascertain
impact of SO2 on the flora in the
project impact zone particularly
the forest patches

Being Complied
Ambient Air Quality
monitoring at Sonthi
Pahar reserve forest is
in progress. Value of
SOx are well within
limit.

Study on terrestial
ecologr was conducted
in 2OO2 & in 2015 &
study concludes that
effect of NTPC- Sipat on
Eco system is negligible.
( Annexure -A Table:IIIf

Complied
It is submitted that this
condition is of regular
monitoring nature &
therefore it was marked
in report as " Being
Complied".

AT Regular monitoring for SPM,
SO2, NOx around the power
plant may be carried out and
records maintained. A
Monitoring Station should be
established near Sonthi Pahar
forest in NE direction of the
power plant

Being Complied
Regular monitoring of
AAQ is being carried out
around the plant,
Ambient air quality is
being monitored near
Sonthi Pahar forest area
since inception of plant.
I Annexure -A Table:IIII

Complied
It is submitted that this
condition is of regular
monitoring nature &
therefore it was marked
in report as " Being
Complied".

5 Sincc maximum concentration
for SO2 near Sonthi Pahar is
t!\glv_!_q teq99e to permissible

Being Complied
Continuous monitoring
& analvsis of ambient

Complied
It is submitted that this
condition is of resular

?"'oo \
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levels for sensitive area,
continuous monitoring and
analysis of ambient air quality in
the region should be undertaken
during planning, construction
and operational phase of the ,

proiect.

air quality near Sonthi
Pahar are being
undertaken.( Annexure
-A Table:III)

monitoring nature &
therefore it was marked
in report as " Being
Complied".

6 Utilization of land for Stages I &
II of the project sha-Il be restricted
to 4382.44 acres, which is
already in possession of the
projcct authorities.

70 acres of additional land will be
acquired by M/s. NTPC for ash
based units.

Partially Complied
The project proponent(
PP) has taken all steps
to restrict the land
utiiization for Stage-I
and II of Sipat STPP to
4382.44 acres.

70 Acre Land has been
identified at Saler village
of Bilaspur Tehsil to
develop ash based
industries. Land has
been transferred from
Chattisgarh State
Industries department
to CSIDC and further
moda-lities are being
worked out by CSIDC.
NTPC is pursuing the
matter with CSIDC for
early implementation.

Complied
It is submitted that The
project has taken all
steps to restrict the land
utilization for Stage-I
and II of Sipat STPP to
4382.44 acres.

It is to be submitted
that for setting up of
ash based industries in
70 acre land,_NTPC
Sipat had approached
the Chattisgarh Govt.
After discussions and
follow up, it was agreed
that Chattisgarh State
Industrial Development
Corporation (CSIDC)
shall proceed for a land
which has been
identified in Saler
Village, near NTPC
Sipat, in Bilaspur
district. On 24-05-2016
possession of the land
had been given to
CSIDC. Further. CSIDC
has got approval for
Land diversion from
Agricultural to
Industrial use. Land
diversion from
Agricultural to
Industrial use needs
notification in Gazette,
which is expected soon.
NTPC has been
continuously following
up with the Govt of CG
for compliance of this
condition. In light of the
above stated facts. it is

37
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clear that NTPC Sipat
has complied and
executed its part of EC
condition

7 Ash generated to the tune of 2.I5
million tones per year shall be
used in a phased manner as per
the provisions of the Fly Ash
Utilisation Notifrcation of
September, 1999 and its
subsequent amendments. By the
end of ninth yer, full fly ash
utilisation should be ensured.
The cost of ash utilisation
measures proposed in the total
project cost should be intimated.

Partially Complied
In FY 2078-19, Ash
utilization is 49.54o/o.

Dry fly ash is being
issued free of cost to fly
ash brick
manufacturers. Nearby
cement industries are
also getting fly ash from
Sipat. Pond ash is being
used in dyke raising.
Pond ash being supplied
to road projects for
embankment frlling, low
lyrng area filling & area
development in outside
NTPC land being done
a-lso.

Partially Complied
It is submitted that Ash
utilization at NTPC Sipat
is on an increasing
trend & with it is likely
to achieve lOOo/o ash
utilization by 2O2O-21.
Dry fly ash is being
issued free of cost to flv
ash brick
manufacturers. Near by
Cement industries are
getting fly ash free of
cost from Sipat. Pond
ash is being used in
dyke raising ,

embankment in NH road
projects.

NTPC -Sipat is doing
sincere efforts to identify
abandoned mine void
for ash filling purpose.
Govt land & low lyrng
area being developed by
frlling with ash & top
cover with good earth.
To enhance dry fly ash
utilization additional 4
number silos of capacity
6000 Ton with rail
loading facility is under
construction. However
due to prevalent
Pandemic Covid -L9
condition & lockdown in
country , ash utilization
in all fronts is badly
affected & due to which
achieving LOOo/o Ash
Utllization
becomes

target
extremely

difficult in FY 2O2O-2I.

5
?^qo 5
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Details c

utilizing
70 acre
prolect tr

worked r

the Statr
draft pla
be subn:
months
clearanc
only be I
based in

Regular
quality r

and aro
records
slx mon
submitt

s of the plan to develop ash
rg industrial units in the
e plot proposed by the
t proponent should be
I out in consultation with
ate Government and the
rlan in this regard should
rmitted to MOEF within 6
s of environmental
nce. 70 acres of land will
e utilized for setting up ash
industries.

Partially Complied
70 Acre Revenue Land
had been identified at
Saler village & which
has got transferred to
Dept of Industries , Govt
of Chattisgarh & then to
CSIDC. CSIDC has
sought approval from
concerned authorities &
the same is awaited.
NTPC is pursuing the
matter with CSIDC for
early implementation.

Complied
It is to be submitted
that for setting up of
ash based industries in
7O acre land,_NTPC
Sipat had approached
the Chattisgarh Govt.
After discussions and
follow up, it was agreed
that Chattisgarh State
Industrial Development
Corporation (CSIDC)
shall proceed for a land
which has been
identified in Saler
Village, near NTPC
Sipat, in Bilaspur
district. On 24-05-2016
possession of the land
had been glven to
CSIDC. Further, CSIDC
has got approval for
Land diversion from
Agricultural to
Industria-l use. Land
diversion from
Agricultural to
Industrial use needs
notification in Gazette,
which is expected soon.
NTPC has been
continuously following
up with the Govt of CG
for compliance of this
condition. In light of the
above stated facts, it is
clear that NTPC Sipat
has complied and
executed its part of EC
condition.

r monitoring of the air
shouid be carried out in

>und the power plant and
; be maintained. Periodic
rthly reports should be
ted to this Ministry.

Being Complied
AAQ is monitored
continuously through
on line analyzers
installed in plant
premises and
monitoring outside the
plant is manuallv.

Complied
It is submitted that this
condition is of regular
monitoring nature &
therefore it was marked
in report as " Being
Complied".

?n^. /
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A long term study on radioactivity
and heavy metals contents on
coal to be used shall be carried
out through a reputed institute.

Thereafter mechanism for an in-
built continuous monitoring of
radioactivity and heavy metafs in
coal and fly ash (including
bottom ash) shall be put in place.

Complied
It is submitted that
studies as directed have
been completed and
there is no adverse
findings in report and
hence therefore this
condition has been
complied with

It is submitted that to
the best of our
knowledge , technologr
/instruments for
continuous monitoring
of radioactivity & heavy
metals in coal & fly ash
including bottom ash is
not available in the
country. Any
breakthrough in this
regard shall be taken up
for implementation.

Reports are being sent
to Ministry, CPCB and
CECB as well.
Partially Complied
Study of radioactivity
has been done by BARC
Murribai, and
it is concluded that the
radiation levels in and
around the Sipat Super
Therma-l Power Station
of NTPC Ltd.. is
comparable with the
National average va_lues.
The naturally occurring
radionuclide levels in
groundwater / surface
water / drinking water
samples is observed well
below the Atomic Energr
Regulatory Board
(AERB) and World
Health Organization
(WHO) prescribed Iirnit I
guideline values. The
activity concentration of
naturally occurring
radio nuclides in soil,
food matrices, flora and
fauna is comparable to
the national background
levels.
Study on heavy meta_ls
in coal and fly ash was
completed through IICT
Hyderabad.

PP informed that there
is no
technolo gr / in struments
available for in built
continuous monitoring
of radioactivity & heavy
metals in coal & fly ash (

including bottom ash)
.As & when technologr/
instruments is available
then NTPC sha-ll install
the same.

?oon A
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Monitoring of surface water
quantity and quality shall also be
rcgularly conducted and records
maintained. The monitored data
shall be submitted to the
ministry regularly. Further,
monitoring point shall be located
bctween the plant and drainage
in the direction of flow of ground
watcr and records maintained.
Monitoring of heavy metals in
ground water shall be
undertaken.

M inimum required environmental
flow suggested by the competent
authority of the state Govt. shall
bc maintained in the
channel/Rivers (as applicable)
even in lean season.

Fly ash shall not be used for
agriculture purpose.
No mine void frlling will be
undertaken as an option for ash
utilization with out adequate
lining of mine with suitable
mcdia such that no leachate shall
takes place at any point of time.
In case, the option of mine void

Being Complied
PP has adopted ZE.RO
Discharge methodologr
in their plant & no
water is being
discharged from plant &
dyke area. Regular
monitoring of ground
water quality in
surrounding villages
being done. Hea"y meta-l
monitoring also being
done in regular
intervals.
There is no Surface
water bodies in the
vicinity of project.
However, distant
surface water bodies
namely Leelagarh river
& Kharang river water
monitoring reports
attached as ( Annexure
-A Table IV &
Annexure :11

Complied
It is submitted that this
condition is of regular
monitoring nature &
therefore it was marked
in report as " Being
Complied".

Being Complied
Water is sourced from
Hasdeo RBC. Drawing
lesser quantity of water
than the allocated
quantity by state
irrigation department.
NTPC-Sipat has
surrendered 27 MCM
water against allocated
quantity of I2O MCM as
per water agreement
with Central Ground
Water resource
department.

Complied
It is submitted that this
condition is of regular
monitoring nature &
therefore it was marked
in report as " Being
Complied".

Being Complied
PP informed that fly ash
utilization will be
complied after getting
the identified mine and
related approvals from
concerned agencies.

Complied
It is submitted that this
condition is complied
with.

filling is to be ado rior

?o^, I
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detail study of soil characteristics
of the mine area shall be
undertaken from an institute of
repute and adequate clay lining
shall be ascertained by the state
pollution control board and
implementation done in close co-
ordination with the state

llution control board.
CSR schemes should address
Public hearing issues and shall
be undertaken based on need
base assessment in and around
the villages with in 5 Km of the
site and in constant consultation
with the village panchayat and
the district administration. As
part of CSR prior identification of
local employable youth and
cventual employment in the
project after imparting relevant
training shall be also undertaken.
Dcvelopment of fodder farm, fruit
bearing orchard, vocational
training etc. can form a part of
such programmes. Company
shall provide separate budget for
community development
activities and income generating
programmes. Vocational training
programmes for possible self
employment and jobs shall be
important to identify villagers free
of cost
The environment statement for
each l-rnancial year ending 31st
march in form-V as is mandated
to bc submitted by the project
proponent to the concern state
pollution control board as
prcscribcd under the
Environment (protection) rule,
1986, as amended subsequently,
shall also to be put on the
wcbsite of the company along
with the status of compliance of
Environmental clearance
conditions and shall also be sent
to the respective regional offices

Complied
It is submitted that this
condition is complied
with.

Being Complied
Under the CSR scheme,
different activities are
being carried out. PP
has submitted the
details in ( Annexure -
12 (a,bf )

Being Complied
Environment statement
for Fy2018-19 has been
submitted on
09.05.2019 (Annexure-
lsl

Complied
It is submitted that this
condition is complied
with. It is further
submitted that
Environment statement
for Fy20I9-2O has been
submitted on
rr.o4.2020.

of the minist

Q^r. 4
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Top surface of the coal wagons
shall be completely covered with
tarpaulin sheet/Cloth so that
coal will not get exposed to
atmosphere and becomes
secondary emissions. This will
avoid fugitive dust emissions
during the transport. Water
sprinkling sha-ll be done on the
top surface of coal at loading
point before covering with
tarpaulin sheet. Due safety
procedures shall be followed so
that the covered sheet doesn't
open up and fly away during
transport which will endanger
safety of nearby people,
agricultural helds, etc. Water
sprinkling measures as proposed
at loading and unloading point
shall be continued. Progress
report of implementation shall be
submitted to this ministry and
concerned Regional office as part
of Compliance report.

Dense avenue plantation
dcveloped on either side
track wherever
habitations / agricultural lands
exists in consultation with local
forest department to minimize
the dust and noise pollution.

shall be
of the

Partially Complied
PP informed that matter
has been put up before
MOEF & CC for
exemption this
condition. PP has made
request to MOEF & CC
New Delhi on
06.06.2019( Copy
Enclosed)

> Research Designs &
Starrdards Organization
( RDSO) is yet to come
out with provision for
covering Bogie Open
Bottom Rapid Discharge
(BOBR) wagons with
tarpaulin sheet/ cloth.

> Water Sprinkling on
top surface ofcoal at
loading point is being
done on each wagon
being loaded. Water
sprinkling measures at
loading , unloading &
mid way point is
continued as a regular
practice.

Complied
It is submitted that Top
surface of the coal wagons
covering with tarpaulin
sheet condition exemption
has been granted by
MoEF vide letter no J-
r 30t l/l 0/t e96-rA.rr(T)
dated 09.10.2019

R&D activity of
developing a mechanical
sliding of the cloth cover
wagon top which should
be easily closed/opened
with mechanical
arrangement is being
taken up with RDSO, a
designer of our coa-l
wagons. Any
breakthrough in this
regard, as and when
intimated to us, will be
taken up for
implementation.

Water sprinkling on top
surface of coal at
loading point is being
done on each wagon
being loaded. Water
sprinkling measures at
loading, unloading,mid-
way point e, L /2 km
before entry is
continued as a regular

Being Complied
To provide green belt
along railway track of
MGR, a large scale tree
plantation scheme has
been adopted.
Plantation of 22,975
plants along the MGR
track has been

Complied
It is submitted that To
provide green belt along
railway track of MGR, a
large scale tree
plantation scheme has
been adopted.
Plantation of 48919

ts alone the MGR
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AAQ m
cither si
proximit
shall bc
quarter
shall be

Hcalth
pcople

Thc rep
out the
forests,
pattern
public I

coal tra

As stipu
on 31.0
alternat
method
utilized
prevent
movrng
coal, if
study s

completed on
30.09.2018 through
CGRVVN Ltd. Bilaspur.(
Annexure-171

track has been
completed on
3O.O4.2O20 through
CGRWN Ltd. Bilaspur.

ronitoring within 1 km on
side of track, close
rity to nearby habitatign,
rc continued once in a
r and the progress report
re submitted.

Being Complied
AAQ monitoring along
MGR within 1 km at six
locations by MOEF
approved third party is
being done, report
attached till March -
2Ol9 as Annexure-B. A11

average values are with
in limit of 24 hr
average.( Annexure-B)

Complied
It is submitted that this
condition is of regular
monitoring nature &
therefore it was marked
in report as " Being
Complied".

survey study of the local
shall be carried out.

port should clearly bring
: impact on surrounding
;, agriculture/crop
:rs, percentage of yield,
health due to open wagon
ansportation, etc.

Partially Complied
Complete report is
available. It has been
mentioned in the
conclusion that "the
prevalence of Chronic
Obstructive Pulmonary
Disease (COPD ) found
in our study is similar
with the prevalence of
COPD among non-coal
dust exposure area in
the country".

> Study for impact on
forest, crop etc started
by TCB College of
agriculture, Bilaspur in
progress

Complied
It is submitted that
Complete report is
available. It has been
mentioned in the
conclusion that "the
prevalence of COPD
found in our study is
similar with the
prevalence of COPD
arnong non-coal dust
exposure area in the
country".

It is submitted that
Study for impact on
forest, crop etc carried
out by TCB College of
agriculture, Bilaspur.
Study is completed and
there is no adverse
frndines in report

rulated by the earlier EAC
.03.2016, PP should study
ative
rdologies / technologies being
d including abroad, to
rt coal dust blow from
g open wagons carrylng
f any. The results of this
should be submitted within
lar.

Being Complied
PP informed that they
are exploring alternative
technologies
/ methodologies carried
out by RDSO, a designer
of our coal wagons. Any
breakthrough in this
regard, as and when
intimated to them, will

Complied
It is submitted that R&D
activity of developing a
mechanical sliding of
the cloth cover wagon
top which should be
easily closed/opened
with mechanical
a-rrangement is being
taken up with RDSO, aonc yc

44

1246

LENOVO
Typewritten Text
A1(34/35)



designer of our coal
wagons. Any
breakthrough in this
regard, as and when
intimated to us, will be
taken up for
implementation.

be taken up for
implementation.

Submitted please for perusal of the Committee constituted on 14.02.2019 in O.A. No.

2OO l2ol8, Dukalu Ram & Ors. V Union of India & Ors as directed by NGT at Para 11

of the order dated 27.O2.2O2O.

)
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“Studies on Terrestrial Ecology and Aquatic Ecology 
NTPC SIPAT STPP Area, Bilaspur (CG)”
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Total 82 Villages have been selected from study are

NTPC power plant on terrestrial and aquatic ecology

surrounding area. A detailed monitoring and investi

University, Dept of Botany, Guru Ghasidas Vishwavid

Sipat is a small developing town approximately 22 kilomet

largest city in the Indian state of Chhattisgarh.

departments of Bilaspur and Janjigir to select our 

Sipat. In light of the monitoring of the terrestria

Total 3 Tehsil in this study area

Hilly forest area in Janjgir tehsil 

forest region were coverd under 

Department of Botany, Guru Ghashidas Centrel University Bilaspur (C.G.). 

biomonitoring of this area has been ca

Ghashidas Centrel University, Bilaspur following pr

In present study, 340 species of flora belonging to 75 families from 

species of grass under 3 families, 190 species of h

species of tree under 31 families were recorded fro

The total 205 species of fauna belonging to 75 families were recorded from

17 species of amphibians under 5 families, 20 speci

of butterflies under 5 families, 25 species of drag

under 6 families, 27 species of reptiles under 8 fa

families were recorded from the study area.

In present study, the information collected on plant c

2 (Parsahi), Zone 3 (Urtum)

analyzed to determine different phyto

density, relative density, abundance, relative abun

quantitative assessment of grassland floristic composition of villages
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  CHAPTER 9 

CONCLUSION 

Total 82 Villages have been selected from study area to investigate the impact of emission of 

NTPC power plant on terrestrial and aquatic ecology including water and soil quality of 

surrounding area. A detailed monitoring and investigation has been conducted by the team of 

University, Dept of Botany, Guru Ghasidas Vishwavidyalaya, Koni , Bilaspur.

is a small developing town approximately 22 kilometres from Bilaspur, the second 

largest city in the Indian state of Chhattisgarh. We have collected data from the revenue 

departments of Bilaspur and Janjigir to select our study area i.e, 10 km radius around NTPC 

Sipat. In light of the monitoring of the terrestrial & aquatic ecology of the surrounding area of 

dy area are Bilaspur tehsil 28 villages, Masturi tehsill 45 villa

Janjgir tehsil with only 8 villages. There are total 81 v

forest region were coverd under  the NTPC Sipat study area. This study was awarded to 

Guru Ghashidas Centrel University Bilaspur (C.G.). 

biomonitoring of this area has been carried out by the team of Department of Botany, Guru 

Ghashidas Centrel University, Bilaspur following prescribed TORs. 

340 species of flora belonging to 75 families from the study zones, 69 

species of grass under 3 families, 190 species of herbs and shrubs under 41 families and 81 

species of tree under 31 families were recorded from the study area. 

f fauna belonging to 75 families were recorded from

17 species of amphibians under 5 families, 20 species of birds under 13 families, 74 species 

of butterflies under 5 families, 25 species of dragonfly under 3 families, 9 species of insect

under 6 families, 27 species of reptiles under 8 families and 33 species of mammals under 18 

families were recorded from the study area. 

present study, the information collected on plant community from zone1 

(Urtum) and Zone 4 (Kaudia) sub-urban area under NTPC Sipat were 

analyzed to determine different phyto-diversity index i.e., frequency, relative frequency

density, relative density, abundance, relative abundance and important value index. The 

ment of grassland floristic composition of villages namely, Nargoda,

Parsahi, Urtum and Kaudia sub-urban was carried out. The density of grassland floristic 
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a to investigate the impact of emission of 

 including water and soil quality of 

ed by the team of 

yalaya, Koni , Bilaspur. 

Bilaspur, the second 

We have collected data from the revenue 

, 10 km radius around NTPC 

l & aquatic ecology of the surrounding area of 

laspur tehsil 28 villages, Masturi tehsill 45 villages and 

81 village and Hilly 

his study was awarded to 

Guru Ghashidas Centrel University Bilaspur (C.G.). The 

Department of Botany, Guru 

the study zones, 69 

erbs and shrubs under 41 families and 81 

f fauna belonging to 75 families were recorded from the study zones, 

es of birds under 13 families, 74 species 

onfly under 3 families, 9 species of insects 

milies and 33 species of mammals under 18 

 (Nargoda), Zone 

urban area under NTPC Sipat were 

diversity index i.e., frequency, relative frequency, 

mportant value index. The 

 namely, Nargoda, 

. The density of grassland floristic 
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composition of Nargoda varied from 0.2 

Pers. was found to be with highest density value (5.4) an

51.89).The density of grassland floristic compositi

population of Commelina diffusa 

important value index (IVI: 41.22).The density of gr

village varied from 0.4 – 10. The population of 

with highest density value (10) and important value

Kaudia varied from 1 – 14.5.The population of 

highest density value (14.5) and important value in

study area is rich when compared to national averag

In this study, it was observed that among the 30 villages, 

Maximum pH was recorded in Bauradih village, wherea

Beltukeri village. Electrical Conductivity ranged f

electrical conductivity was recorded in Kaudiya vil

village. Organic carbon from 0.3 

Kaimadi village, whereas minimum was recorded in Ka

– 194 (kg/ha). pH range from 5.5 to 7.0 is most

concluded that pH is suitable for many crops and pl

Heavy metal analysis of soil

In this present study, Al, Pb, Zn, As, Cu, Cr and Ni are investigated in 2

Aluminium content of soil the lower value was

village Chilhati. As content of soil the lower valu

value was at village Raak.  Cd content of soil the lower value was village at S

higher value was at village Urtum. Co content of soil the lower value was

and the higher value was at village Raak. Cr conten

Naugoi and the higher value was at village Piparsatti. Cu 

village at Eramsahi and the higher value was at village Forest. Fe cont

value was village at Nargoda and the higher value w

value was village at   Darrabhata and the higher va

soil the lower value was village at Eramsahi and th

content of soil the lower value was village at Pon
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Nargoda varied from 0.2 – 5.4. The population of Cynodon dactylon 

was found to be with highest density value (5.4) and important value index (IVI: 

51.89).The density of grassland floristic composition of Parsahi varied from 0.8

Commelina diffusa L was found to be with highest density value (4) and 

mportant value index (IVI: 41.22).The density of grassland floristic composition of Urtum 

10. The population of Parthenium hysterophorus L. was found to be 

with highest density value (10) and important value index (IVI: 81.44).The density of flora of 

14.5.The population of Cynodon dactylon L. was found to be with 

highest density value (14.5) and important value index (IVI: 138.11). The biodiversity of the 

study area is rich when compared to national average.  

it was observed that among the 30 villages, the pH of soil ranged from 4.7 

Maximum pH was recorded in Bauradih village, whereas minimum was observed in 

Beltukeri village. Electrical Conductivity ranged from 0.02 – 0.80 �S/cm.  Maximum 

electrical conductivity was recorded in Kaudiya village whereas minimum 

village. Organic carbon from 0.3 – 0.8 (5%) Maximum Organic carbon was observed in 

Kaimadi village, whereas minimum was recorded in Karra village. Pottasium  ranged from 39 

pH range from 5.5 to 7.0 is most suitable for the plant growth, and it may be 

concluded that pH is suitable for many crops and plant growth.  

of soil 

Al, Pb, Zn, As, Cu, Cr and Ni are investigated in 2

Aluminium content of soil the lower value was village at Nargoda and the higher value was at 

village Chilhati. As content of soil the lower value was village at Parsada and the higher 

Cd content of soil the lower value was village at S

llage Urtum. Co content of soil the lower value was

and the higher value was at village Raak. Cr content of soil the lower value was village 

and the higher value was at village Piparsatti. Cu content of soil the lower value was 

and the higher value was at village Forest. Fe content of soil the lower 

value was village at Nargoda and the higher value was at village. Ni content of soil the lower 

value was village at   Darrabhata and the higher value was at village Piparsatti. Pb content of 

soil the lower value was village at Eramsahi and the higher value was at village Raak. Zn 

content of soil the lower value was village at Pondi and the higher value was at village Bhilai 
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Cynodon dactylon (L.) 

d important value index (IVI: 

on of Parsahi varied from 0.8- 4. The 

was found to be with highest density value (4) and 

assland floristic composition of Urtum 

L. was found to be 

density of flora of 

was found to be with 

The biodiversity of the 

ranged from 4.7 – 7.7, 

s minimum was observed in 

�S/cm.  Maximum 

lage whereas minimum was in Bauradih 

0.8 (5%) Maximum Organic carbon was observed in 

rra village. Pottasium  ranged from 39 

ant growth, and it may be 

Al, Pb, Zn, As, Cu, Cr and Ni are investigated in 20 villages soil.  

village at Nargoda and the higher value was at 

e was village at Parsada and the higher 

Cd content of soil the lower value was village at Sonadula and the 

llage Urtum. Co content of soil the lower value was village at Pondi 

t of soil the lower value was village at 

content of soil the lower value was 

ent of soil the lower 

t of soil the lower 

lue was at village Piparsatti. Pb content of 

e higher value was at village Raak. Zn 

di and the higher value was at village Bhilai 
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and Parsada. Overall, the limits were far below the permissible 

impact of the nearby thermal power plant on agricul

Aquatic Micropytic plants and Fauna

In this work 41 species of aquatic macrophytic plant

the study area. These species were belonging to 25 

of fishes were recorded from the Different pond of 

phytoplankton belongs to 4 families including Chlor

Cynophyceae and Euglenophyceae.were recorded from t

families of Zooplankton were recoreded from the Dif

Primary Productivity of Phytoplanktons

The gross primary productivity fluctuated from 0.57

productivity was recorded at sites Z2 and maximum a

productivity was recorded at Z3 and it ranged from 

respiration of phytoplankton ranged between 0.24 an

consumption was at Z1 and was 81.96% of gross production. The net and gro

ratio ranged from 0.33 - 2.22. The ratio of net pr

was found to vary from 0.41 

environments. Primary productivity of phytoplanktons can be com

healthy water system. 

 

Physico-chemical Analysis of water

From the above experimentations it has been conclud

different pond water samples generally ranged from 

water quality criteria given by CPCB, New Delhi for

However, water samples of Moh

comparatively higher values (above 9) indicating th

suitable for either drinking, bathing, propagation 

purposes. Based on the DO values measured at differ

fell in the B or C category of water quality criter

bathing and even drinking after conventiona
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Overall, the limits were far below the permissible limits showing negligible 

impact of the nearby thermal power plant on agricultural soil in the studied area.

Aquatic Micropytic plants and Fauna 

n this work 41 species of aquatic macrophytic plants were recorded from different pond of 

the study area. These species were belonging to 25 families and 31 species under 14 families 

of fishes were recorded from the Different pond of study area.Total 47 sp

phytoplankton belongs to 4 families including Chlorophyceae, Bacillariophyceae, 

Cynophyceae and Euglenophyceae.were recorded from the study zones. 26 species under 14 

families of Zooplankton were recoreded from the Different pond of study area.

imary Productivity of Phytoplanktons 

The gross primary productivity fluctuated from 0.57 - 2.55gc/m3/d. Minimum primary 

productivity was recorded at sites Z2 and maximum at Z1. Maximum net primary 

productivity was recorded at Z3 and it ranged from 0.39 - 1.76 gc/m3/d.

respiration of phytoplankton ranged between 0.24 and 2.09gc/m3/d. The high rate of oxygen 

and was 81.96% of gross production. The net and gro

2.22. The ratio of net primary production to respiration (P/R ratio) 

found to vary from 0.41 – 1.85, which shows that plants are growing in healthy 

. Primary productivity of phytoplanktons can be compared with any other 

Analysis of water 

From the above experimentations it has been concluded that the pH value observed in 

different pond water samples generally ranged from 6.5 to 8.5 which in compliance of the 

water quality criteria given by CPCB, New Delhi for all the categories (i.e., A to E). 

However, water samples of Mohra Village, Parasahi village, Bima Talab showed 

comparatively higher values (above 9) indicating that the water from these ponds are not 

suitable for either drinking, bathing, propagation of wildlife  and fisheries, and irrigation 

purposes. Based on the DO values measured at different ponds, it seems that most of them 

fell in the B or C category of water quality criteria indicating that water is safe for organized 

bathing and even drinking after conventional treatment. 
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limits showing negligible 
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From the above experimentation it was observed that

was carried out, pH ranged from 6.50 

whereas minimum was observed in Kacchar village. El

118.7 – 206.6 �mhos/cm.  Maximum electrical conductivity was recor

of Pondi village whereas minimum was in pond water 

165.5 – 254.8 ppm. Maximum TDS was observed in Beltukari vi

was recorded in Nipaniya village. During this study

was observed. Maximum temperature was observed in pond water of

whereas minimum was observed in pond water of Mohra

experimentation it has been observed that salinity 

salinity was recorded in pond water 

pond water of Selar village. In this present invest

6.13 mg/l. Maximum D.O. was recorded in pond water 

was recorded in pond water of Raliya village.

 
Heavy metal analysis of water

 Aluminium ranged from 0.006

and maximum Value 0.151 in village of Parsahi. As

villages. From Parsada, Madhua, Kachhar, Changori, Parsahi, Mohara

Dagania, Matiyari, Bareli, Jhalmals, Nargoda, Gudi,

Deori and maximum value in 

(Constant) mg/l in Farhada  Parsada, Madhua, Kachha

,Khaira-Dagania, Matiyari, Bareli, Jhalmala, Nargoda, Gu

Janiji and  Deori. Chromium (Cr) ranged 

and and Farhada. Cu the minimum value is BDL in village of Madhua an

value 0.047 in village of Gudi. 

0.001 in village Karra and maximum Val

value is BDL in village of Changori, Maduwa, Matiyari

and maximum Value 0.003 in village of Parsada.

and maximum Value 0.002 in village of Gudi. 

village of Karma and maximum Value 0.005 in village of Parsada.

there was negligible or untraceable impac

water samples of the nearby areas.

��������	
����������
��

�����
������	�	���
�����������
����

�

From the above experimentation it was observed that among the 27 villages, water analysis 

was carried out, pH ranged from 6.50 – 9.69, Maximum pH was recorded in Mohara village, 

whereas minimum was observed in Kacchar village. Electrical Conductivity ranged from 

mhos/cm.  Maximum electrical conductivity was recorded in the pond water 

of Pondi village whereas minimum was in pond water of Pipra village. TDS ranged from 

254.8 ppm. Maximum TDS was observed in Beltukari village, whereas minimum 

was recorded in Nipaniya village. During this study temperature ranged from 20.9 

. Maximum temperature was observed in pond water of Gataura village, 

whereas minimum was observed in pond water of Mohra village. From 

experimentation it has been observed that salinity ranged from 5.1 – 6.9 ppt. Maximum 

salinity was recorded in pond water of Raliya village, whereas minimum was recorded in 

pond water of Selar village. In this present investigation dissolved oxygen ranged from 4.72 

6.13 mg/l. Maximum D.O. was recorded in pond water of Selar Village, whereas minimum 

was recorded in pond water of Raliya village. 

Heavy metal analysis of water 

Aluminium ranged from 0.006 - 0.151 mg/L. Minimum value 0.006 in village of Madhua 

and maximum Value 0.151 in village of Parsahi. As and Cd value is BDL for all sampling 

Parsada, Madhua, Kachhar, Changori, Parsahi, Mohara, Baima ,Khaira

Dagania, Matiyari, Bareli, Jhalmals, Nargoda, Gudi, Karra, Juhli, Karma, Kaudia

in Farhada. Cobalt (Co) Over all 10 village of Co value is 

(Constant) mg/l in Farhada  Parsada, Madhua, Kachhar, Changori, Parsahi, Mohara, Baima 

Dagania, Matiyari, Bareli, Jhalmala, Nargoda, Gudi, Karra, Juhli,Karma, Kaudia, 

Janiji and  Deori. Chromium (Cr) ranged is also BDL of Jhalmala, Nargoda, Janiji and 

Cu the minimum value is BDL in village of Madhua an

value 0.047 in village of Gudi. Iron (Fe) ranged from 0.001 – 0.316 mg/L. Minimum value 

0.001 in village Karra and maximum Value 0.316 in village of parsahi. Ni

Changori, Maduwa, Matiyari, Nargoda, Gudi, Karma, and

in village of Parsada. Lead (Pb) value is BDL 

in village of Gudi. The minimum value of Znic (Zn) 

and maximum Value 0.005 in village of Parsada. Similar to those of soil, 

there was negligible or untraceable impact of the thermal power plant (NTPC, Sipat) in the 

water samples of the nearby areas. 
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 among the 27 villages, water analysis 

9.69, Maximum pH was recorded in Mohara village, 

ctivity ranged from 

ded in the pond water 

of Pipra village. TDS ranged from 

e, whereas minimum 

 temperature ranged from 20.9 – 33.8°C 

. Maximum temperature was observed in pond water of Gataura village, 

 village. From the above 

6.9 ppt. Maximum 

village, whereas minimum was recorded in 

en ranged from 4.72 – 

of Selar Village, whereas minimum 

village of Madhua 

value is BDL for all sampling 

Parsada, Madhua, Kachhar, Changori, Parsahi, Mohara, Baima ,Khaira-

ma, Kaudia, Janiji and 

village of Co value is -0.001 

r, Changori, Parsahi, Mohara, Baima 

di, Karra, Juhli,Karma, Kaudia, 

Jhalmala, Nargoda, Janiji and Deori 

Cu the minimum value is BDL in village of Madhua and the maximum 

0.316 mg/L. Minimum value 

ue 0.316 in village of parsahi. Ni the minimum 

, Nargoda, Gudi, Karma, and Deori 

 village in Baima 

Znic (Zn) is BDL in 

Similar to those of soil, 

t of the thermal power plant (NTPC, Sipat) in the 
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Impacts�  

Impacts of NTPC STPP plant on ecosystem is almost n

• No removal or interference with prey of predatory a

• No direct wastewater 

• No noises disrupting breeding behavior or use of br

in population dynamics; and

• No removal of predatory animals resulting in increa

the carrying capacity of 

There is significant siltation from run

and fauna populations and hence population dynamics

 

Recommendations: 

During the study period, it has been noticed that N

recommendation of EIA. However, some suggestions ar

improvement of environmental surroundings and biota

�

• Establishment of some air samplers in the surrounding villages at fixed i

already 4 samplers were established by NTPC

•  Periodical soil monitoring of selected villages in 

•  Promote education & awareness among villagers and s

including rare, endangered and common species.

•  Massive Afforestation programs with broad leaf tree

dust holding capacity on vacant lands in the neighb

are - 

• Adenanthera pavonina L.

• Ailanthus excelsa (Mahaneem)

• Albizia saman Jacq. (Sirras)

• Annona reticulata L. (Ramaphal)

• Annona squamosa L. (Seetaphal)

• Artocarpus altilis (Z.)

• Artocarpus heterophyllus Lam. (Kathal)
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Impacts of NTPC STPP plant on ecosystem is almost negligible since there is:

No removal or interference with prey of predatory animals; 

No direct wastewater discharges to receiving bodies; 

No noises disrupting breeding behavior or use of breeding grounds, resulting in shifts 

population dynamics; and 

No removal of predatory animals resulting in increased prey populations that exceed 

carrying capacity of the local environment.  

There is significant siltation from run-off, but it is not altering the aquatic and terrest

and fauna populations and hence population dynamics of dependent organisms.

During the study period, it has been noticed that NTPC, Sipat is already practicing the 

recommendation of EIA. However, some suggestions are recommended for further 

improvement of environmental surroundings and biota of the study area.  

air samplers in the surrounding villages at fixed i

already 4 samplers were established by NTPC. 

Periodical soil monitoring of selected villages in the 10 km periphery of NTPC STPP.

Promote education & awareness among villagers and staff about ecosystem, biodiversity 

including rare, endangered and common species. 

Massive Afforestation programs with broad leaf trees and shrubs and plants with more 

dust holding capacity on vacant lands in the neighboring villages.Suggested plant species 

Adenanthera pavonina L. MIMOSACEAE 

Ailanthus excelsa (Mahaneem) SIMAROUBACEAE

Albizia saman Jacq. (Sirras) MIMOSACEAE 

Annona reticulata L. (Ramaphal) ANNONACEAE 

Annona squamosa L. (Seetaphal) ANNONACEAE 

Artocarpus altilis (Z.) Fosb. MORACEAE 

Artocarpus heterophyllus Lam. (Kathal) MORACEAE 

��
�
�

�

egligible since there is: 

eeding grounds, resulting in shifts 

sed prey populations that exceed 

off, but it is not altering the aquatic and terrestrial flora 

 of dependent organisms. 

TPC, Sipat is already practicing the 

e recommended for further 

air samplers in the surrounding villages at fixed interval desirable 

the 10 km periphery of NTPC STPP. 

taff about ecosystem, biodiversity 

and plants with more 

Suggested plant species 

SIMAROUBACEAE 
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• Averrhoa bilimbi L. 

• Azadirachta indica A. Juss. (Neem)

• Bahunia variegate (Kachnaar)

• Caesalpinia bonduc (L.) Roxb. (Kankarej)

• Caesalpinia pulcherrima (L.) Sw. (Lal patta)

• Caesalpinia sappan L. (Bakam)

• Calophyllum inophyllum L. (Sultani Champa)

• Carica papaya L. (Papita)

• Cassia auriculata L. (August)

• Cassia fistula L. (Amaltash)

• Cassia surrattensis Burm.f. (Pili Sanay)

• Citrus aurantium L. (Nimbu)

• Clerodendrum inerme L. (Lanjal)

• Cordia subcordata Lam.

• Delonix regia Rafin. (Gulmohar)

• Desmodium umbellatum 

• Erythrina orientalis (L.) DC. (Pangar)

• Ficus benghalensis L. (Bargad)

• Ficus benjamina L. (Pookar)

• Hibiscus tiliaceus L. (Bada jasoun)

• Lawsonia inermis L. (Mehndi)

• Mangifera indica L. (Aam)

• Manilkara zapota (L.) van Royen.

• Mimusops elengi L. (Vakaouli)

• Morinda citrifolia L. (Noni)

• Moringa oleifera Lam. (Sahjan)

• Morus alba (Shahtoot)

• Murraya koenigii (L.) Spreng. (Meet

• Phyllanthus acidus (L.) (Farfar revdi)

• Phyllanthus emblica L. (Amla)

• Pithecellobium dulce Roxb. (Jangle Jalebi)

��������	
����������
��

�����
������	�	���
�����������
����

�

 OXALIDACEAE 

Azadirachta indica A. Juss. (Neem) MELIACEAE 

Bahunia variegate (Kachnaar) FABACEAE 

Caesalpinia bonduc (L.) Roxb. (Kankarej) CAESALPINIACEAE

ima (L.) Sw. (Lal patta) CAESALPINIACEAE

Caesalpinia sappan L. (Bakam) CAESALPINIACEAE

Calophyllum inophyllum L. (Sultani Champa) CLUSIACEAE 

Carica papaya L. (Papita) CARICACEAE 

Cassia auriculata L. (August) CAESALPINIACEAE

Cassia fistula L. (Amaltash) CAESALPINIACEAE

Cassia surrattensis Burm.f. (Pili Sanay) CAESALPINIACEAE

Citrus aurantium L. (Nimbu) RUTACEAE 

Clerodendrum inerme L. (Lanjal) VERBENACEAE 

Cordia subcordata Lam. BORAGINACEAE 

Delonix regia Rafin. (Gulmohar) CAESALPINIACEAE

Desmodium umbellatum (L.) DC. (Sarivan) FABACEAE 

Erythrina orientalis (L.) DC. (Pangar) FABACEAE 

Ficus benghalensis L. (Bargad) MORACEAE 

Ficus benjamina L. (Pookar) MORACEAE 

Hibiscus tiliaceus L. (Bada jasoun) MALVACEAE 

Lawsonia inermis L. (Mehndi) LYTHRACEAE 

L. (Aam) ANACARDIACEAE

Manilkara zapota (L.) van Royen. SAPOTACEAE 

Mimusops elengi L. (Vakaouli) SAPOTACEAE 

Morinda citrifolia L. (Noni) RUBIACEAE 

Moringa oleifera Lam. (Sahjan) MORINGACEAE 

Morus alba (Shahtoot) MORACEAE 

Murraya koenigii (L.) Spreng. (Meethi neem) RUTACEAE 

Phyllanthus acidus (L.) (Farfar revdi) EUPHORBIACEAE 

Phyllanthus emblica L. (Amla) EUPHORBIACEAE 

Pithecellobium dulce Roxb. (Jangle Jalebi) MIMOSACEAE 

��
���

�

CAESALPINIACEAE 

CAESALPINIACEAE 

CAESALPINIACEAE 

CAESALPINIACEAE 

SALPINIACEAE 

CAESALPINIACEAE 

CAESALPINIACEAE 

ANACARDIACEAE 
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• Plumeria obtusa L. (Deshi Champa)

• Premna serratifolia L. (Arni)

• Psidium guajava L. (Amrood, Bihi)

• Pterocarpus indicus Willd.  (Chiroul)

• Ricinus communis L. (Arandi)

• Syzygium cumini (L.) Skeel (Jamun)

• Tamarindus indica L. (Imli)

• Tectona grandis L. (Sagoun. Teak

• Terminalia catappa L. (Deshi badam)

• Thespesia populnea L. (Paras Pipal)

• Toona ciliata (Toon) 

• Ziziphus mauritiana Lam. (Ber)

Encourage the farmers for orchard development, wind

them saplings on subsidized rate. Encourage them fo

The monitoring of required parameters to check the 

their measurement, recording and reporting to relat

strictly as required by the related national regula

From the study findings, it has been concluded that

STTP project are minor and easily mitigable. 
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Plumeria obtusa L. (Deshi Champa) APOCYNACEAE 

Premna serratifolia L. (Arni) VERBENACEAE 

Psidium guajava L. (Amrood, Bihi) MYRTACEAE 

Pterocarpus indicus Willd.  (Chiroul) FABACEAE 

Ricinus communis L. (Arandi) EUPHORBIACEAE 

Syzygium cumini (L.) Skeel (Jamun) MYRTACEAE 

Tamarindus indica L. (Imli) CAESALPINIACEAE

Tectona grandis L. (Sagoun. Teak) VERBENACEAE 

Terminalia catappa L. (Deshi badam) COMBRETACEAE 

Thespesia populnea L. (Paras Pipal) MALVACEAE 

 MELIACEAE 

Ziziphus mauritiana Lam. (Ber) RHAMNACEAE 

Encourage the farmers for orchard development, wind shields and farm forestry by providing 

them saplings on subsidized rate. Encourage them for developing plant nursery.

The monitoring of required parameters to check the environmental impacts, frequency of 

their measurement, recording and reporting to related national authorities must be carried out 

strictly as required by the related national regulations under the legal framework.

From the study findings, it has been concluded that the Ecological impacts of the NTPC 

STTP project are minor and easily mitigable.  

��
���

�

 

CAESALPINIACEAE 

 

forestry by providing 

r developing plant nursery. 

environmental impacts, frequency of 

authorities must be carried out 

tions under the legal framework. 

 the Ecological impacts of the NTPC 
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dks;yk vk/kkfjr rki fo|qr la;a=ksa ls mRiUu ¶ykbZ ,’k ds mi;ksx ds

laca/k esa vk;ksftr dkWUQszUl dk ?kks"k.kk i=

&&&0&&&

jk;iqj fMDysjs’ku & 02 twu 2017

ekuuh; us’kuy xzhu fVªC;quy] lsUVªy tksuy csap] Hkksiky ds funsZ’kkuqlkj rFkk
NRrhlx<+ 'kklu] vkokl ,oa i;kZoj.k foHkkx ds ekxZn’kZu esa NRrhlx<+ i;kZoj.k laj{k.k
eaMy }kjk ^^dks;yk vk/kkfjr rki fo|qr la;a=ksa ls mRiUu ¶ykbZ ,’k ds mi;ksfxrk^^ ij
,d fnolh; dkWUQzsUl dk vk;kstu fd;k x;kA bl dkWUQszUl dh %
v/;{krk % ekuuh; U;k;ewfrZ Jh nyhi flag] U;kf;d lnL;] ekuuh; us’kuy

xzhu fVªC;quy] lsUVªy tksuy csap] Hkksiky
eq[; vfrfFk % ekuuh; Jh jkts’k ew.kr] ea=h] NRrhlx<+ 'kklu] vkokl ,oa

i;kZoj.k] ifjogu ,oa yksd fuekZ.k foHkkx
fof’k"V vfrfFk % Jh ,l-,l- xfcZ;ky] fo’ks"kK lnL;] ekuuh; us’kuy xzhu fVªC;quy]

lsUVªy tksuy csap] Hkksiky
Jh lat; 'kqDyk] lfpo] vkokl ,oa i;kZoj.k foHkkx] NRrhlx<+
'kklu
Jh ,-,- feJk] lnL; lfpo] e/; izns’k iznw"k.k fu;a=.k cksMZ

mifLFkr izfrfuf/k % NRrhlx<+] e/;izns’k ,oa jktLFkku jkT;ksa ds rki fo|qr la;a=ksa ds
izfrfuf/k] lkÅFk bZLVuZ dksy fQYM~l ds izfrfuf/k] ¶ykbZ ,’k fczd
esU;qQsDpjj ,lksfl,’ku ds lnL;] rhuksa jkT;ksa ds jkT; iznw"k.k
fu;a=.k cksMZ ds vf/kdkjh ,oa vU; x.kekU; izfrfuf/k

dkWUQszUl esa fMIVh Mk;jsDVj tujy vkWQ ekbZal ls¶Vh] osLVuZ tksu] ukxiqj]
,DthD;wfVo Mk;jsDVj] ,u-Vh-ih-lh-] ubZ fnYyh ,oa ,DthD;wfVo okbZl iszflMsaV] esllZ
ftany ikWoj fyfeVsM] ubZ fnYyh }kjk rduhdh izLrqfrdj.k fn;k x;kA

dkWUQszUl esa rki fo|qr la;a=ksa ls mRiUu ¶ykbZ ,’k ds fofHkUu dk;ksZa esa mi;ksx dh
orZeku fLFkfr] Hkkjr ljdkj ds i;kZoj.k] ou ,oa tyok;q ifjorZu ea=ky;] ubZ fnYyh
}kjk tkjh vf/klwpuk ds izko/kkuksa dks ykxw djus esa vk jgh leL;kvksa] mlds fujkdj.k
rFkk jk[k ds mi;ksx esa o`f) gsrq u;s rduhd ,oa fodYiksa ij foLrkj ls ppkZ dh xbZA
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dkWUQzsUl esa gqbZ ppkZ mijkar fu"d"kZ ds vk/kkj ij fuEukuqlkj ?kks"k.kk
i= tkjh fd;k tkrk gS%&
1- rki fon~;qr la;a=ksa dks i;kZoj.kh; Lohd`fr tkjh djrs le; ;g 'krZ fufnZ"V dh

tkos fd mRiUu jk[k dk mi;ksx ftu&ftu dk;ksZa esa lqfuf’pr fd;k tkuk gS]

mldk fpUgkadu dj ,D’ku Iyku rS;kj dj fy;k tkosA

2- l{ke izkf/kdkjh ;Fkk dksy ea=ky;] Hkkjr ljdkj@bafM;u C;wjks vkWQ ekbZUl

n~okjk jk[k ¼¶ykbZ ,’k ,oa ckWVe ,’k½ ls ekbZu Dykstj fd;s tkus gsrq LVs.MMZ

fodflr fd;k tkosA LVs.MMZ fodflr gksus ds i'pkr~ mR[kuu gsrq ekbZfuax Iyku

esa bldk lekos’k lqfuf’pr gksus ij gh vuqeksnu dh dk;Zokgh dh tkosA

3- dksy mR[kuu dEifu;ka ,sls vuqi;qDr ¼Economically Unviable½ [knkuksa ftuesa

dkQh de ek=k esa [kfut 'ks"k gS rFkk mlesa mR[kuu foRrh; n`f"V ls mi;qDr

ugha gS] mudk ,d o"kZ ds Hkhrj fpUgkadu dj ekbZu Dykstj Iyku cukdj jk[k

¼¶ykbZ ,’k ,oa ckWVe ,’k½ ls Hkjus dh izfdz;k izkjaHk djuk lqfuf’pr fd;k tkosA

4- Mk;jsDVj tujy vkWQ ekbZUl ls¶Vh n~okjk ;g Li"Vhdj.k tkjh fd;k tkos fd

[kkn~;kauksa ¼vaMj xzkmaM ,oa vksiu dkLV½ dks jk[k ¼¶ykbZ ,’k ,oa ckWVe ,’k½ ls

Hkjus gsrq muls i`Fkd ls vuqefr dh vko’;drk ugha gSA

5- ^^ikWY;qVlZ is fizafliy^^ ds vk/kkj ij jk[k ¼¶ykbZ ,’k ,oa ckWVe ,’k½ ds mi;ksx

dks c<+kok nsus gsrq ,d ^^¶ykbZ ,’k mi;ksfxrk dks"k^^ dh LFkkiuk jkT; 'kklu Lrj

ij dh tkosA bl dks"k esa jkT; esa fLFkr lHkh rki fon~;qr la;a=ksa n~okjk mRiknu

{kerk rFkk mi;ksx esa yk;s x;s dks;ys dh ek=k o xq.koRrk ds vk/kkj ij izfro"kZ

va’knku dk izko/kku j[kk tkosA lkFk gh tks la;a= vfu;af=r :i ls ¶ykbZ ,’k dk

viogu ¼Disposal½ djrs gSa] muds Åij vf/kjksfir vFkZnaM Hkh bl dks"k esa tek

fd;k tk ldrk gSA

6- 6- ¶ykbZ ,’k fczDl mRikndksa ,oa rki fon~;qr la;a=ksa n~okjk la;qDr :i ls ,d

dks&vkijsfVo lkslk;Vh cuk;k tkosA ;g dks&vkijsfVo lkslk;Vh ;g lqfuf’pr

djsxh fd ¶ykbZ ,’k fczDl mRikndksa dks jk[k ¼¶ykbZ ,’k ,oa ckWVe ,’k½ fu;fer

,oa vklkuh ls miyC/k gksrk jgsA ^^¶ykbZ ,’k mi;ksfxrk dks"k^^ ls bu mRikndksa

dks foRrh; lgk;rk iznku fd;k tkosA
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7- 500 esxkokV ,oa mlls vf/kd {kerk ds rki fon~;qr la;a=ksa n~okjk ¶ykbZ ,’k dk

mi;ksx lqfuf’pr djus gsrq ifjlj esa gh dsfIVo lhesaV xzkbZafMax ;wfuV] dsfIVo

ykbZVosV ,xzhxsV esU;qQsDpfjax IykaV] ,’k csLM izksMDV~l esU;qQsDpfjax IykaV] bdks

QzsaMyh IykaV vkfn dh LFkkiuk dh tkosA

8- jk[k ¼¶ykbZ ,’k ,oa ckWVe ,’k½ dk mi;ksx vU; ykHkdkjh dk;ksZa esa djus ,oa

blds mi;ksx esa o`f) djus gsrq u;s rduhd ,oa fodYiksa rFkk d`f"k dk;ksZa esa

mi;ksx] yks dkLV gkmlsl fuekZ.k esa jk[k dk mi;ksx vkfn esa fjlpZ ,oa

MsOgyiesaV ¼R and D½ dks c<+kok fn;k tkosA

9- ,’k csLM izksMDV~l esU;qQsDpfjax IykaV~l dh LFkkiuk ,oa lapkyu gsrq djksa esa

foRrh; NwV ¼Fiscal incentives½ iznku djus gsrq dsUnz ljdkj ,oa jkT; ljdkj

n~okjk vko’;d igy fd;k tkosA

10- rki fon~;qr la;a=ksa n~okjk ^^dkiksZjsV lks’ky fjLikWaflfcfyVh^^ ¼lh-,l-vkj-½ en esa

jkf’k dk izko/kku dj jkstxkj ds n`f"Vdks.k ls vklikl ds xzkeh.k {ks=ksa esa ¶ykbZ

,’k fczd IykaV~l dh LFkkiuk gsrq foRrh; lgk;rk iznku fd;k tkosA lkFk gh bu

xzkeh.k {ks=ksa esa lLrh njksa ij ¶ykbZ ,’k fczd miyC/k djkus] xzkeh.k lM+d fuekZ.k

gsrq isOgj CykWd miyC/k djkus ,oa rkykc esa ?kkV fuekZ.k gsrq ¶ykbZ ,’k mRikn

miyC/k djkuk lqfuf’pr fd;k tkosA

11- ftl rjg fon~;qr la;a=ksa rFkk dks;yk [knku esa vuqca/k ¼Linkage½ gS] mlh izdkj

dk vuqca/k ¶ykbZ ,’k dk mi;ksx djus okys la;a= ds lkFk Hkh gksuk pkfg;sA blds

vfrfjDr jsyos foHkkx fjDr jsd dh okilh ds le; ¶ykbZ ,’k ds ifjogu ds

fy, fj;k;rh njksa ij jsd ¼Wagon½ miyC/k djk;k tkosA bl gsrq dk;Zokgh

lqfuf’pr dh tk;sA

dkWUQszUl esa ;g fu.kZ; fy;k x;k fd mijksDr vuq’kalkvksa dks lacaf/kr

izkf/kdkfj;ksa@laLFkkvksa dks dk;Zokgh gsrq iszf"kr fd;k tkosA
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Conference on Utilization of Fly Ash by Coal Based Thermal

Power Plant s

(Raipur Declaration – 02 June 2017)

In pursuance of the direction of Hon’ble National Green Tribunal,
Central Zonal Bench, Bhopal and under the guidance of Government of
Chhattisgarh, Department of Housing and Environment, Chhattisgarh
Environment Conservation Board organized a conference on “Utilization of Fly
Ash by Coal Based Thermal Power Plant” at Raipur. The conference was:
Presided by : Hon’ble Justice Shri Dalip Singh, Member Judicial

Hon’ble National Green Tribunal, Central Zonal Bench,
Bhopal

Chief Guest  : Shri Rajesh Munat, Hon’ble Minister, Govt. of Chhattisgarh
Ministries of Environment, Housing, PWD and Transport

Dignitaries    : Shri S.S. Garbiyal, Expert Member
Hon’ble National Green Tribunal, Central Zonal Bench,
Bhopal

Shri Sanjay Shukla, Secretary
Dept. of Housing and Environment, Govt. of Chhattisgarh

Shri A.A. Mishra, Member Secretary
Madhya Pradesh Pollution Control Board

Delegates   : Representatives of Thermal Power Plants of the State of
Rajasthan, Madhya Pradesh and Chhattisgarh
Representatives of South Eastern Coalfields Limited (SECL)
Members of Fly Ash Manufacturers Association
Officials of Pollution Control Boards and others.

Technical presentations were delivered by Deputy Director, General of
Mines and Safety, Central Zone, Nagpur, Executive Director, NTPC, New Delhi
and Executive Vice President, M/s Jindal Power Limited, New Delhi in the
conference.

In the conference extensive discussions were held on issues related to
present status of use of fly ash in various activities, challenges encountered in
implementing the provisions of notification issued by MoEF&CC and its
remedies, new techniques and the options to enhance the utilization of fly ash.
Based on the conclusions attained after deliberations, following declaration is
issued:

136

1338

LENOVO
Typewritten Text
A6(4/6)



C:\Users\Rahul\AppData\Local\Temp\Covering (English)_E34731.doc

1. While issuing environmental clearance to Thermal Power Plants, a

condition is to be incorporated regarding preparation and submission of an

action plan indentifying various possible activities where fly ash can be

utilized.

2. Competent authorities such as Ministry of Coal, Government of

India/Indian Bureau of Mines shall develop standards for closure of mines

using ash (fly ash and bottom ash). Upon development of the standards,

approval of mining plan should be done only after ensuring incorporation

of such standards in the mining plan.

3. Coal companies shall identify economically unviable coal mines within one

year having meager quantity of mineral deposits and in which mining is

uneconomical and shall ensure commencement of action for filling with

ash (fly ash and bottom ash) after preparation of mine closure plan.

4. Director General, Mines and Safety shall issue clarification that no

separate permission is required from the department for filling of ash (fly

ash and bottom ash) in the mines (underground and opencast).

5. In order to enhance the utilization of ash (fly ash and bottom ash) State

Government, on the basis of “Polluter’s Pay Principle” shall create “Fly

Ash Utilization Fund”. All thermal power plants of the state shall contribute

their amount in this fund on the basis of production capacity, quantity and

quality of coal used by them. Additionally, fine imposed on thermal power

plants for indiscriminate dumping of ash, shall also be deposited in this

fund.

6. Fly ash brick manufacturers and thermal power plants together shall form

Co-operative Society. This Co-operative Society shall ensure regular and

easy availability of ash (fly ash and bottom ash) to fly ash product

manufacturers. The financial support may be provided to these

manufacturers from “Fly Ash Utilization Fund”.
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7. Thermal power plants having capacity greater than or equal to 500 MW shall

establish Captive Cement Grinding Unit, Lightweight Aggregate

Manufacturing Plant, Ash Based Products Manufacturing Plant, Eco Friendly

Products Plant etc. in their plant premises to ensure use of fly ash.

8. In order to make use of ash (fly ash and bottom ash) in other beneficial

activities and to enhance its utilization, new technique and alternatives, use

in agriculture activities, construction of low cost housing projects etc. shall be

explored and encouraged through Research and Development (R and D).

9. The Central and State Government shall take necessary initiatives by

providing subsidy in taxes (Fiscal Incentives) for the establishment and

operation of ash based products manufacturing plants.

10.Thermal power plants shall make provisions for suitable fund under the head

of “Corporate Social Responsibility” (CSR) and in view of employment

generation, financial support may be instituted for the establishment of fly

ash brick plants in nearby village areas. Additionally, availability of fly ash

bricks at cheaper rates in these village areas, use of paver blocks for

construction of village roads and fly ash products for construction of lake

bunds shall be ensured.

11.As there are linkages among power plants and coal mines, similar linkages

shall also be ensured among power plants and plants using fly ash.

Additionally, Department of Railway shall make available empty wagons

during returns at subsidized rate for the transportation of fly ash. Necessary

action shall be ensured in this regard.

It was decided in the conference that concerned authorities/

agencies shall be informed about the above recommendations for

necessary action at their end.
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FOREWARD 
 

Agricultural crops, soil, water, air, different herbs, shrubs, trees and forest vegetations are 

affecting due to various pollutants present in environment. Out of different pollutants, coal dust is 

one of them, which may be beneficial / harmful to agriculture sector. Information pertaining to 

the impact of coal dust on soil, crop and tree species due to open wagon coal transportation is not 

available at this juncture. Further, in view of the increasing dependence on coal fired power plants 

as energy source during coming decades, and the environmental problems related to this 

developmental activity, the present work was planned in Sipat industrial area situated in Bilaspur 

district of Chhattisgarh, which is transported coal by railway wagon from Dipika mines of South 

Eastern Coalfields to NTPC, Sipat, Bilaspur (C.G.). 

 

                The report presented in this publication is a result of hard work of the research team of 

the BTC CARS, Bilaspur. In this project report, a sincere attempt is made to cover the different 

issues related to coal transportation by Sipat plant through Merry Go Round rail track. However, 

there may be some imperfections and mistakes.  

              To better understanding and simplification of the results, project report is presented in 11 

chapters’ viz., abstract, introduction, basic information of coal transportation work, objectives of 

the study, selection of experimental area, methodology, results and discussion, summary, 

conclusions and suggestions for future.     

            I would like to express my appreciation to the scientists of the IGKV, BTCCARS, 

Bilaspur and Department of Soil Science & Agriculture Chemistry, COA; Raipur who actively 

participated in the project to complete the job, withought their help this research work could not 

be possible. I wish to record my grateful thanks to Dr R. K. Bajpai, (Director of Research, IGKV, 

Raipur) and Dr. R.K.S. Tiwari (Dean, CARS, Bilaspur) for technical supports, timely guidance 

and suggestions in the investigation. I also thankful to Department of Environment Management 

of Super Thermal Power Station (NTPC Limited) Sipat (Bilaspur) for their cooperation 

throughout the project period. 

 

 
   Place     --- Bilaspur                                                                      (JAGAT RAM PATEL) 
   Dated   ---                                                                                PRINCIPAL INVESTIGATOR 
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CHAPTER - 1 

ABSTRACT 
 

                The study entitled “Preliminary studies on impact of   coal dust on soil, crop and 

tree species due to open wagon coal transportation” were undertaken by the Indira Gandhi 

Agriculture University, Barrister Thakur Chhedilal College of Agriculture and Research Station , 

Sarkanda, Bilaspur (Chhattisgarh) during 2018-19 crop season. 

         Rice crop cultivated under the study area indicated that the plant height, number of panicles, 

number of filled grains as well as grain and straw yields showed significant variation under 

distances from 10 to 1500 m of Merry Go Round (MGR) rail line. The grain yield obtained in 10 

m distance was significantly lower than the yield obtained under 500, 1000 and 1500 m which 

were at par with each other. Straw yield of rice was also followed similar trends of the grain 

yield. Distribution of light textured soil nearby railway track and moderate to heavy textured soil 

at 1000 m and 1500 m away from railway track might be reason of variation in the crop yield. 

However, results are based on preliminary study and only one season data. To draw any 

conclusion, research work needs further confirmation through multi-season experimentation. 

                       The silt and sand content of the soil were more near Merry Go Round (MGR) 

railway line i.e., at 10 m distance than far distance i.e., control site (1500 m).  Soil bulk density 

was observed more at closer site of the MGR line (10 m) while porosity percentage was low at 

that point. The available Nitrogen, phosphorus, potassium, sulphur, boron, iron, magnesium, 

copper and zinc contents were higher at closer site (10 m distance) as compare to  the control site 

(1500 m distance). Similarly, the soil microbial biomass carbon and colony farming unit of 

bacteria, fungus and actinomycetes were higher at 10 m distance. The very labile and labile 

fractions of the carbon were also higher at 10 m site. The forest zone had more microbial 

population along with the organic carbon percentage, soil microbial biomass carbon, fractions of 

carbon (very labile, labile and less labile carbon) and available nitrogen than the other zones 
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while cropped zone had more micronutrients than the other zones of the Merry Go Round 

railway line. However, heavy metals contents (cadmium, chromium, cobalt, nickel, lead and 

arsenic) did not showed regular trend under the first year study. The soil parameter pH found 

under neutral condition. The content of organic matter, available potassium and available sulfur 

were recorded medium in category. But available N status was under low category. The 

available P content was low to medium status. Further, the available Iron and Manganese 

observed towards higher value. 

A reconnaissance survey of the vegetation was carried out around the MGR Railway track 

and inventory with floristic composition of plants was prepared.  The vegetation analysis was 

done at 16 sites located at varying distances from the point source of pollution in the prevailing 

wind direction with the help of quadrates. During the course of study period, there was no well 

marked change in the species composition. The atmospheric pollutants can affect both the 

stability and the productivity of plant ecosystem. The estimates clearly indicated that the resistant 

species have occupied more space at the polluted sites, whereas the relatively sensitive plants are 

more at the sites far away from the source of pollution. Such changes have influenced the stability 

of sensitive plant species in the herbaceous community. Although the present study is preliminary 

in nature and need more detailed and exhaustive studies are called for.  
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CHAPTER - 2 

INTRODUCTION 

 Sipat Super Thermal Power Station (Rajiv Gandhi Super Thermal Power Station) is 

located about 20 km away from Bilaspur head quarter on Bilaspur to Balouda road 

at Sipat village in Bilaspur district of Chhattisgarh State. The power plant is one of the coal based 

power plant of National Thermal Power Corporation (NTPC) Limited (A Government of India 

Enterprises). The coal for the power plant is sourced from Dipika mines of South Eastern 

Coalfields Limited. Coal transportation through Merry Go Round (MGR) rail line of Sipat to 

Dipika was started on 31st January, 2009. The project has an installed capacity of 2980 Mega watt 

(MW) consisting of two stages, stage one which got commissioned later was of 3 units of 

660 MW each involving super-critical boilers technology and stage two consisted of 2 units of 

500 MW.  

    National Thermal Power Corporation (NTPC) Sipat 
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CHAPTER - 3 

 
BASIC INFORMATION OF COAL TRANSPORTATION WORK 

 
               
                 Some basic information relating to coal transportation through MGR rail line as 

obtained from NTPC staff is given in Table -3. 1 below:- 
 
 
Table – 3.1: Details of train and wagon used for coal transportation from Dipika to Sipat. 
 

S. No.  Parameter Details 

1 Train speed (range) 20 – 40 km hr-1 

2 Train speed (average) 25 km hr-1 

3 Train trips (day) 15 – 16 

4 Train trips (average/day) 14 – 15 

5 Total cars in train 58 wagons 

6 Wagon capacity /car 60-70 MT 

7 Actual loading (weight) in car 62- 63 MT 

8 Train timing 24 hrs 

9 Wagon type Sipat/Rail BOBR/BOXN 

10 Coal size in wagon 200 mm 
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CHAPTER - 4 

OBJECTIVES OF THE STUDY 

The present work was planned in Sipat industrial area around the Merry Go round rail line 

situated in Bilaspur district of Chhattisgarh, India, as per following specific objectives: 

 

1 Enumeration of crop and cropping pattern, soil properties, forest vegetation and tree species   

present in the study area. 

2. Evaluation of the quantity of coal deposition in soil and plants due to transportation of coal on 

    quarterly basis after monsoon rain 

3   Determination of the effects of pollutants on different tree species present at study area 

4   Physico-chemical analysis of soil and major plants grown/available in the study area 

5. To create awareness among the farming community about the effect of coal dust in   agriculture 

    and forest trees species by the brochure/ pamphlet/ Kisan Goshthi/Farmer's Scientist interaction  

    and/or Kisan Mela.  
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CHAPTER - 5 

SELECTION OF EXPERIMENTAL AREA 

 On the basis of visual observation of 40 km long Merry Go Round (MGR) rail line from 

coal unloading point, Sipat to coal loading point, Dipika, three sites were selected for the purpose 

of study. The first point is named as crop area / zone which are situated in between 5 to 6 km 

away from SSPT, Sipat on MGR line. Area is only rice zone and covered Khanda & Parsahi 

villeges in right side while, villages Baniyadih & Juhali are situated in left side of MGR rail line. 

Second site is a reserved forest area / zone of village Nirtu spread over the both side of rail line in 

between Amanara (16 km) and Jhanga (21 km) villages. Newsa area (29 to 30 km) near village 

Renki (32 km) is the third spot, termed as mixed area / zone having fallow area & bushy plants in 

left side and fallow land as well as rice fields in right side of the MGR line. 

Photograph of Study Site 

 

MGR Rail Line SSPT, Sipat to Coal Loading Point Dipika 
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Sipat Topo - Sheet Map 
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CHAPTER - 6 

 

 

COAL COMPOSITION  

 

               The coal sample analysis report obtained from CIMFR, Dhanbad provided by NTPC, 

Sipat indicated that coal ash contains 65.00, 26.80, 3.29, 1.90, 0.60, 0.63, 0.38, 0.31, 0.04 and 

1.04 per cent oxide of silica, aluminum, ferrous, titanium, calcium, magnesium, phosphorus, 

sulphur, sodium and potassium, respectively. Report is given below:- 
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CHAPTER - 7 

METHODOLOGY 
 

(A) Experimental Crop Cultivation:             

                     Study was conducted at crop area / zone during kharif season of 2018 under 

Randomized Block Design with five replications nearby Merry Go Round railway line of 40.00 

km length from Sipat to Dipika. Both sides of rail line, 03 sub stations were marked at 0 m (near 

rail line, 10 m away), 500 m and 1000 m distance as treatment area and beyond 1000 m area was 

treated as control zone (1500 m) for crop cultivation.  

                     Rice variety Indira Rajeshwari (IGKVR-1) a medium duration (125 days) was taken 

as test crop in the crop zone/ area of Merry go round rail line of Sipat to Dipika. Variety is a high 

yielder (46.96 – 51.88 q ha-1), which is suitable for irrigated as well as rainfed areas of medium to 

heavy soils (Dorsa and Kanhar) of Chhattisgarh. Crop was fertilized @ 80:50:30 kg ha-1 nitrogen: 

phosphorus pentaoxide: potassium oxide, respectively. A seed rate of 70 kg ha-1 was used. The 

details of kharif rice cultivation are given in table -7.1 and 7.2 as below: 

Table – 7.1: Details of farmers under NTPC Sipat project in Bilaspur district (Kharif-2018).                 
 

S 
N 

Farmers Name  
(Mr / Smt) 

Father / 
Husband Name  
(Mr / Smt) 

Village Post District Aadhar No Mobile No 

Right  hand side of MGR rail line -  Sipat to Dipika (0, 500,1000 and 1500 meter distance ,respectively) 
1 Shyamlata  Arjun Lal 

Patanwar 
Usalapur Dhania Bilaspur 716357075995 8889850738 

2 Sant Ram Kaleshwar Parsahi Dhania Bilaspur 759000291807 7610685671 

3  Nageshwari 
Patel (Ashok 
Patanwar) 

Dampat Lal 
Patel 

Raj 
Kishore 
Nagar 

Lingiyadih Bilaspur 323953995526 9926159487 

4  Bihanu Singh  
(Ram lal) 

 Jhanglu Singh  Parsahi Dhania Bilaspur 720925224683 9753817678 

Left  hand side of MGR rail line -  Sipat to Dipika (0, 500,1000 and 1500 meter distance respectively) 
1  Raghwendra 

Kashyap 
Gangaram 
Kashyap 

Baniyadih Dhania Bilaspur 531453200448 9753360564 

2  Manohar Singh 
(Rameshwar) 

Tijram Baniyadih Dhania Bilaspur 560907145443 8223853518 

3  Ramadhar 
Vishwakarma  

Meluram 
Vishwakarma 

Baniyadih Dhania Bilaspur 841739986553 9685886911 

4  Daduram Neti 
(Hejpal / 
Gajpal) 

Ghansay Neti Juhli Sonthi Bilaspur 917157702697 9753408616 
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        Table – 7.2: Details of farmers fields under NTPC Sipat project in Bilaspur district (Kharif-2018).                      
 

S. 
N. 

Name (Mr / Smt) Name Father/ 
Husband (Mr / 

Smt) 

Village/Pat H 
No/ Revenue 

area 

Field -
Khasara 

No. 

Field area 
(Decimal) 

Date of 
Nursery 

Date of 
transplanting 

Right hand side of MGR rail line -  Sipat to Dipika (0, 500,1000 and 1500 meter distance respectively) 

1  Shyamlata  Arjun Lal 

Patanwar 

Khanda / 06/ 

Sipat 

286/2 50.0 16.06.2018 10.08.2018 

2 Sant Ram Kaleshwar Parsahi/ 

Sipat 

69 90.0 03.07.2018 07.08.2018 

3  Nageshwari Patel 

(Ashok Patanwar) 

Dampat Lal 

Patel 

Parsahi/ 

00014 / 

Sipat 

75/2 50.0 04.07.2018 09.08.2018 

4  Bihanu Singh 

(Ram lal) 

 Jhanglu 

Singh  

Parsahi/ 36 / 

Sipat 

282/21 15.0 30.06.2018 10.08.2018 

Left  hand side of MGR rail line -  Sipat to Dipika (0, 500,1000 and 1500 meter distance respectively) 

1  Raghwendra 

Kashyap 

 Gangaram 

Kashyap 

Baniyadih 588/2 40.0 02.07.2018 29.07.2018 

2 Manohar Singh 

(Rameshwar) 

Tijram Baniyadih/14 

/ Sipat 

101 & 

102 

40.0 24.06.2018 25.07.2018 

3  Ramadhar 

Vishwakarma  

 Meluram 

Vishwakarma 

Baniyadih/14 

/ Sipat 

416 15.0 01.07.2018 04.08.2018 

4 Daduram Neti 

(Hejpal/Gajpal) 

Ghansay Neti Juhli/ 21 / 

Sipat 

1151/2 50.0 26.06.2018 03.08.2018 

 

Total 

350.0 Decimals ( 3.50 Acres)  

or 1.40 Hectares 

 
(B) Soil Properties in Study Area  

 

              Soil samples were collected from the study area (crop zone / area, forest zone / area and 

mixed fallow land / zone on transportation MGR rail line) and analysis were undertaken for its 

physicochemical (soil texture, bulk density, particle density,  porosity percentage, soil pH, 

electrical conductivity, organic carbon percentage, available nutrients viz., N, P, K, S, Fe, Mn, 

Cu, Zn, B as well as heavy metals viz., Cd, Cr, Co, Ni, Pb and As as well as biological   

population of bacteria, actinomycetes and fungi; soil microbial biomass carbon and carbon 

fractions i.e., very labile, labile, less labile and non-labile properties at Soil Science laboratory, 

BTCCARS, Bilaspur (CG) and Department of Soil Science & Agriculture Chemistry, IGKV, 

College of Agriculture, Raipur (CG). Data were statistically analyzed under three factors 
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Factorial Randomized Block Design with three replications. Twenty four combinations of 

treatments were considered under study as 03 locations (crop zone / area, forest zone / area and 

mixed fallow land / zone), 02 directions (left and right side of MGR line) and 04 distances (0, 

500, 1000 and 1500 m) in width from 10 m away of rail line for soil analysis. Soil samples were 

taken around the studied area (railway line) before sowing of rice crop at crop zone, forest zone 

and mixed zone, termed as initial soil sample and after the harvest of crop in respective areas, 

termed as final soil sample for study purposes. Some laboratory equipments used during the 

course of investigation are given below:- 

 
pH meter for soil analysis 

 
EC meter for analysis of electrical conductivity in soil 
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Digestion of soil for heavy metal analysis by microwave digestion system 

 

 
Analysis of heavy metal in soil by inductively coupled plasma optical emission                        

spectroscopy 
 

 
Inductively coupled plasma mass spectroscopy for heavy metal analysis 
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Soil available phosphorus determination by spectrophotometer 
 
 

 

 
 

Soil available Nitrogen determination in Nitrogen Distillation Unit 
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Soil available potassium determination by flame photometer 

 

 
Digestion vessels for the analysis of heavy metals in soil 

 
Microwave digestion system 
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Bacterial colonies in plate 

 
Serial dilution and inoculation of the soil sample for microbial growth 

 

 
Analysis of micronutrient by Atomic absorption spectroscopy 
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(c) Forest Vegetation and Tree Species: 

A reconnaissance survey of the vegetation was carried out around the MGR and inventory 

with floristic composition of plants present was prepared. The vegetation analysis was done at 

twenty four sites located at varying distances from the point source of pollution in the prevailing 

wind direction with the help of quadrates. At each site, the quadrates were laid out randomly and 

the presence and absence of species in each quadrate were noted. In view of determination of the 

effects of pollutants on different tree species present at study area, sampling stations were 

established in three locations in both the side of MGR at four distances. Thus, there were twenty 

four grid points at a distance of 0, 500, 1000 and 1500 m from the centre in each direction. Except 

at the centre, in each grid point vegetation survey was conducted by quadrate method. At the 

centre, survey was conducted in the area between 0 to 25 m in each direction. Morphology of 

leaves was studied to assess the foliar damage due to pollution. 
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CHAPTER - 8 
 

RESULTS AND DISCUSSION 
 

                The results obtained on   various parameters of crop, soil and forest vegetation during 

the course of investigation entitled “Preliminary studies on impact of   coal dust on soil, crop 

and tree species due to open wagon coal transportation” are presented objective wise in this 

chapter :- 

 

Objective 1.  Enumeration of Crop and Cropping Pattern, Soil Properties, 

Forest Vegetation and Tree Species Present in the Study Area 

 
(A) Crop and Cropping Pattern: 

 

              Chhattisgarh state is known as rice bowl where paddy, maize, pigeonpea, blackgram, 

greengram, soybean, til, ramtil, groundnut, sunflower, kodon, kutki, ragi etc. crops are grown 

during monsoon season depending on soil type, soil situation, climatic zone and irrigation facility. 

Similarly, availability of irrigation water, condition of soil moisture, suitability of crop & variety, 

facility of animal protection etc., in some part of state winter cropping (rice, wheat, gram, lentil, 

linseed, pea, lakhdi safflower, sunflower etc.) are also practiced. 

          Site selected for study areas i.e., in crop zone and mixed area, only rice is grown during 

kharif season under mono cropping system due to rain fed area and cultivation of long duration 

paddy varieties (more than 130 days). Lack of sufficient canal irrigation water and problems of 

stray animals in the selected area, in general rabi cropping is not practiced and economical. 
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Table – 8.1:     Preliminary study on rice crop in farmer’s field under NTPC project study, Sipat (Kharif-2018). 
  
Tr 
No 

Treatment 
detail 

Number 
of Hills 

(m-2) 
 

Plant 
height 
(cm) 

Number 
of total 
tillers 
(m-2) 

Number 
of 

panicles 
(m-2) 

Length 
of 

panicle 
(cm) 

Number of 
total grains 
(panicle-1)     

Number  
of filled 
grains 
(panicle-1)   

Test 
weight 

(g) 

Grain 
yield  

(q ha-1) 

Straw 
yield 

 (q ha-1) 

A  Side from railway track 

1 Right Side  34.0            118.30           137.30           124.25           22.99            170.65           136.20           28.18            40.015            43.335            

2 Left Side 32.6            116.95           138.75           125.75           23.64            172.50           135.25           28.11            41.185            44.270            

 CD (5 % ) NS NS NS NS NS NS NS NS NS NS 

B  Distance from railway track 

1  0 m 32.5            108.50           131.60           111.70           22.53            162.50           120.60           27.99            36.860            38.630            

2  500 m 32.8            115.80           136.70           126.90           23.24            168.50           137.90           28.09            40.960            44.600            

3  1000 m 33.7            120.40           139.70           128.80           23.49            174.70           140.40           28.26            41.960            45.710            

4  1500 m 34.2            125.80           144.10           132.60           24.00            180.60           144.00           28.26            42.620            46.270            

C D (5 %) NS 8.99 NS 10.93 NS NS 11.30 NS 3.65 3.74 

C V (%) 12.77 8.35 9.88 9.55 10.19 9.62 9.10 1.40 9.82 9.34 
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  Results:  

                Study on rice crop under the study area indicated that all the rice parameters (number 

of hills, plant height, number of total tillers, number of panicles, length of panicle, number of 

total grains, number of filled grains, test weight, grain yield and straw yield) did not reached to 

the level of significance under left and right sides /directions of Merry Go Round rail line (Table 

– 8.1).  

        The plant height, number of panicles, number of filled grains as well as grain and straw 

yields showed significant variation under distances from 0 m to 1500 m of Merry Go Round rail 

line (Table – 8.1). Plant height observed value at 0 m distance was significantly lower as 

compared to 1000 and 1500 m distance, however, with no significant difference with 500 m 

distance.  Recorded values of panicles and filled grains under 500, 1000 and 1500 m distances 

are statistically at par but higher than 0 m distance. The grain yield obtained in 0 m distance was 

significantly lower than the yield obtained under 500, 1000 and 1500 m which were at par with 

each other. Straw yield of rice was also followed similar trends of grain yield. Rest of the rice 

characters i.e. number of hills, number of total tillers, length of panicle, number of grains and test 

weight did not show any significant differences.  

Distribution of light textured soil nearby railway track and moderate to heavy textured 

soil at 1000 m and 1500 m away from railway track (table – 8.2) might be reason of variation in 

the crop yield. In general yield of a crop is depends on number of factors in production system. 

Out of them, sowing method, time of sowing, variety, plant population, plant protection, plant 

physiological activities, soil type and its fertility, water and fertilizer management, deposition of 

pollutants i. e., coal on plant surface etc are main factors. These factors may be also attributed in 

the present study. However, results are based on preliminary study and only one season data. To 

draw any conclusion, research work needs further confirmation through multi-season 

experimentation. 

Survey on Insect-Pest and Disease:  

                                  The survey on insect pests and diseases in the farmers’ rice crop as a major 

kharif crop in the selected study area, denoted their population / incidence below economic 

injury level (stem borer < 5 %, leaf folder < 1 - 2 freshly damaged leaf / plant, white backed 

plant hopper <10 - 20 insects / plant etc and bacterial leaf blast < 5 % disease severity) . Hence, 

indicated no significant effect on the rice yield.   
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Photographs of Experimental Rice field 
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(B) Soil type of the area           

Texture of the soil 

               Soil textural classifications of different locations are given in table - 8.2. In crop 

zone of location - 1, the silty clay and clay soil were found in right side and left side of 

the railway track, respectively. In forest zone (location - 2), sandy clay loam to silty clay 

soil was observed in right side and sandy clay loam to clay soil in left side. However, 

mixed zone (location – 3) had sandy clay, sandy loam and sandy clay loam in right side 

and sandy clay, sandy clay loam and sandy loam soil were found in left side of the MGR 

rail track.            

 Table – 8.2: The textural classification of soil of the study sites of MGR rail track. 

Treatments 

  

Direction Distance Relative percentage of soil 

particles 

Textural class 

Sand Silt Clay 

Location- 1 
(cultivated / 
crop land) 

 

 

Right side 
from 
railway 
track 
(Khanda 
and 
Parsahi) 

 0 m 33.44 20.8 45.76 

Silty Clay soil 

 

 500 m 26.4 13.8 59.8 

 1000 m 24.52 31.08 44.4 

 1500 m 39.24 21.7 39.06 

Left side 
from 
railway 
track 
(Baniyadih 
and 
Juhali) 

 0 m 47.68 17.44 34.88 

Clay Soil 

 

 500 m 31.20 30.10 38.70 

 1000 m 23.84 31.36 44.80 

 1500 m 35.04 18.56 46.40 

Location -2 
( forest land) 

Right side   
Nirtu 
forest 

 0 m 62.92 12.36 24.72 Sandy Clay Loam 

 500 m 57.32 12.80 29.87 

 1000 m 33.40 26.64 39.96 Silty Clay Soil 

 1500 m 52.61 17.23 30.15 Sandy Clay Soil 

Left side   
Nirtu 
forest 

 0 m 65.85 08.53 25.60 Sandy Clay loam 

 500 m 32.16 29.68 38.16 
Clay Soil 

 1000 m 47.92 17.36 34.72 

 1500 m 53.44 16.92 29.62 Sandy clay loam  
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Location -3 
( mixed land) 

Right side   
Newasa 
area 

 0 m 57.00 12.90 30.10 
Sandy clay Soil 

 500 m 66.08 8.48 25.44 

 1000 m 68.16 11.94 19.90 Sandy loam Soil 

 1500 m 57.20 17.12 25.68 Sandy Clay Loam 

Left side   
Newasa 
area 

 0 m 71.16 8.24 20.60 Sandy Clay  Soil 

 500 m 59.00 16.40 24.60 
Sandy Clay Loam 

 1000 m 58.52 12.44 29.03 

 1500 m 71.24 12.31 16.43 Sandy Loam Soil 
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(c) Forest Vegetation and Tree Species: 

 
There was no well marked change in the species composition. In general, the number of 

individuals and species increased with increasing distance from source. Table – 8.3 to 8.6 show 

the plant species at different study sites during rainy and winter seasons, respectively.  The plant 

species like, Cassia tora, Cynodon dactylon and Dichanthium annulatum were more dominant in 

the close of the source.  On the other hand dominant plant species e.g. Achyranthes aspera, 

Convolvulus pluricaulis, Desmodium triflorum etc. were more or less uniformly distributed.  

However, Paspalidum flavidum, Phyllanthus simplex, Rungia repens etc, were more dominant at 

distant places.   

Diversity of the each species was more in rainy season which is quite natural. It is 

observed that the resistant species have occupied more space, whereas the relatively sensitive 

plants are more at the sites far away from the source. The successful survival of a species in the 

areas may be due to adequate biomass formation and their suitable structure, ability to survive 

and reproduce under the stress condition.  The sensitive plants have been show impaired growth 

under polluted environment, leading to injury and death of the tissues. The absence of sensitive 

species in the area, results in decreased diversity and richness of species.  
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Table – 8.3: Trees at different sites of MGR track [Presence (+) and absence (-)] 
 
Plant 
Species 

Location – 1 Location - 2 Location – 3 
Right Side Left Side Right Side Left Side Right Side Left Side 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
M 

1500 
m 

Acacia nilotica  + + + + + + + + + + + + + + + + + + + + + + + + 
Aegle marmelos  + + + + - - + + + - + + - - + + - + + + - - + + 
Ailanthus excels + + - + - - + + + - - + + + + + + + - + - - + + 
Artocarpus 
heterophyllus 

- - + + - - + + + - + + + - + + - - + + - - + + 
Azadirachta indica + + - + + + + + + + - + + + + + + + + + + + + + 
Boswellia serrata - - - - - - - - - - + + - - + + - - - + - - - + 
Butea monosperma + + + + + + + + + + + + + + + + + + + + + + + + 
Diospyros malnoxylon - - - + - - - + - - + + - - + + - - - + - - - + 
Emblica officinalis - + + + - + + + + + + + - + + + - + + + - + + + 
Ficus bengalensis - + + + - + + + - + + + - + + + - + + + - + + + 
Ficus religiosa - + - + - + + + - - + + - + + + - + - + - + + + 
Hardwickia binata - - - - - - - - - - + + - + + + - - - + - - - + 
Lagerstroemia 
parviflora 

- - - - - - + + - + + + - + + + - - - + - - + + 
Madhuca indica  + + + + + + + + + + + + + + + + + + + + + + + + 
Mangifera indica + + + + + + + + + + + + + + + + + + + + + + + + 
Pongamia pinnata + + + + + + + + + + + + + + + + + + + + + + + + 
Syzygium cuminii + + + + + + + + + + + + + + + + + + + + + + + + 
Shorea robusta - - - - - - - - - + + + - + + + - - + + - - + + 
Tamarindus indica + - - + + - + + - - - + + - + + + - - + + - + + 
Terminalia arjuna + + + + + + + + - + + + + + + + + + + + + + + + 
T. tomentosa - - - + - - + + - + + + - + + + - - + + - - + + 
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Table – 8.4: Shrubs at different sites of MGR track [Presence (+) and absence (-)] 
 
Plant 
Species 

Location – 1 Location - 2 Location – 3 
Right Side Left Side Right Side Left Side Right Side Left Side 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

Abutilon indicum - - - + - - + + - - + + - - + + - - + + - - + + 
Argemone maxicana + + + + + + + + + + + + + + + + + + + + + + + + 
Cassia occidentalis + + + + + - + + + - + + + - + + + - + + + - + + 
Croton bonplandianum + + + + + + + + + + + + + + + + + + + + + + + + 
Crotalaria sericea - + + + - + + + - + + + - + + + - + + + - + + + 
C. retusa + + + - + + + - + + + - + + + - + + + - + + + - 
Calotropis procera + + + + + + + + + + + + + + + + + + + + + + + + 
C. gigantia + + + + + + + + + + + + + + + + + + + + + + + + 
Clitoria annuna - + + + - - + + - - + + - - + + - - + + - - + + 
Datura metal + + + + + - - + + - - + + - - + + - - + + - - + 
Euphorbia nerifolia - + + + - + + + - + + + - + + + - + + + - + + + 
Ipomoea  carnea - + + + - + + + - + + + - + + + - + + + - + + + 
Lantana camara + + + + + + + + + + + + + + + + + + + + + + + + 
Nyctanthes arbortristis - + + + - + + + - + + + - + + + - + + + - + + + 
Sida rhombifolia + + + - + - + - + - + - + - + - + - + - + - + - 
Solanum xanthocarpum + - - + + + - + + + - + + + - + + + - + + + - + 
Smilex macrophylla - + + + - + + + - + + + - + + + - + + + - + + + 
Tabernamontina coronaria - + + + - - + + - - + + - - + + - - + + - - + + 
Tephrosia purpurea + - - + + + - + + + - + + + - + + + - + + + - + 
Xanthium strumarium + + + + + + + + + + + + + + + + + + + + + + + + 
Xanthium spinubesia - + + + - + + + - + + + - + + + - + + + - + + + 
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Table – 8.5: Herbs at different sites of MGR track [Presence (+) and absence (-)] 
 
Plant 
Species 

Location – 1 Location – 2 Location – 3 
Right Side Left Side Right Side Left Side Right Side Left Side 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
M 

1500 
m 

Achyranthes aspera 
 

+ + + + + + + + + + + + + + + + + + + + + + + + 
Ageratum conyzoides - + + + - + + + - + + + - + + + - + + + - + + + 
Amaranthus spinosus - + + + - + + + - + + + - + + + - + + + - + + + 
Alternanthera sessilis - - + + - - + + - - + + - - + + - - + + - - + + 
Atylosia scarabaeioides - - + + - - + + - - + + - - + + - - + + - - + + 
Boerhaavia diffusa  - + + + - + + + - + + + - + + + - + + + - + + + 
Blumea mollis + + + + + + + + + + + + + + + + + + + + + + + + 
Cassia tora + + + + + + + + + + + + + + + + + + + + + + + + 
Celosia argentea  - + + + - + + + - + + + - + + + - + + + - + + + 
Convolulus pluricaulis  - + + + - + + + - + + + - + + + - + + + - + + + 
Commelina benghalensis - + + + - + + + - + + + - + + + - + + + - + + + 
Cleome viscose + - + - + - + - + - + - + - + - + - + - + - + - 
Crotolaria linifolia + - - - + - - - + - - - + - - - + - - - + - - - 
Cyperus rotundus + + + + + + + + + + + + + + + + + + + + + + + + 
Desmodium triflorum + + + + + + + + + + + + + + + + + + + + + + + + 
Eclipta alba - + + + - + + + - + + + - + + + - + + + - + + + 
Euphorbia hirta  + - - + + - + + + - + + + - - + + - - + + - - + 
Evolvulus alsinoides + + + + + + + + + + + + + + + + + + + + + + + + 
E. nummularis  - + + + - + - + - + - + - + + + - + + + - + + + 
Echinops echinatus  + + + + + + + + + + + + + + + + + + + + + + + + 
Fimbristylis cypera + + + + + + + + + + + + + + + + + + + + + + + + 
Indigofera linifolia + - + + + - - + + - - + + - + + + - + + + - + + 
Phyllanthus simplex - + + + - + + + - + + + - + + + - + + + - + + + 
Polygonum glabrum - + + + - + + + - + + + - + + + - + + + - + + + 
Phaseolus spp. + + + + + + + + + + + + + + + + + + + + + + + + 
Rungia elegans - + + + - + + + - + + + - + + + - + + + - + + + 
Rungia repens - - - - - - + - - - + - - - - - - - - - - - - - 
Scoparia dulcis - + + + - + + + - + + + - + + + - + + + - + + + 
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Setaria glauca - + + + - + + + - + + + - + + + - + + + - + + + 
Sida cordata  - + + + - + - + - + - + - + + + - + + + - + + + 
Sida cordifolia  - + - - - + + - - + + - - + - - - + - - - + - - 
Typha angustata - + + + - + + + - + + + - + + + - + + + - + + + 
Tridex procumbens - - - - - - - - - - - - - - - - - - - - - - - - 
Trichodesma spp. - + + - - + + - - + + - - + + - - + + - - + + - 
 
Table – 8.6: Grasses at different sites of MGR track [Presence (+) and absence (-)] 
 
Plant 
Species 

Location – 1 Location – 2 Location – 3 
Right Side Left Side Right Side Left Side Right Side Left Side 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
m 

1500 
m 

0 
m 

500 
m 

1000 
M 

1500 
m 

Apluda mutica - - - - - - - - - - - - - - - + - - - - - - - + 
Anthranxon ciliaris + + + + + + + + + + + + + + + + + + + + + + + + 
Bothriochloea pertusa + - + + + - + + + - + + + - + + + - + + + - + + 
Chrysopogon fulvus - - + + - - + + - - - + - - - + - - + - - - + + 
Cynodon dactylon + - + + + - + + + - + + + - + + + - + + + - + + 
Dactyloctenium aegyptiacum - + + + - + + + - + + + - + + + - + + + - + + + 
Desmostachya bipinnatum - - + + - - + + - - + + - - + + - - + + - - + + 
Digitaria sanguilnalis + - + + + - + + + - + + + - + + + - + + + - + + 
Dicanthum annulatum + + + + + + + + + + + + + + + + + + + + + + + + 
Eragrostis unioloides + + + - + + + + + + + + + + + + + + + + + + + + 
Echinochloea colonum 
 - + + + - + + + - + + + - + + + - + + + - + + + 
Eragrostis tenella + - - + + - - + + - - + + - - + + - + - + - + + 
E. viscose - + + + - + + + - + + + - + + + - + + + - + + + 
E. ciliaris + - + + + - + + + - + + + - + + + - + + + - + + 
Heteropogon anthephorides + + + + + + + + + + + + + + + + + + + + + + + + 
Paspalidium flavidum  - + + + - + + + - + + + - + + + - + + + - + + + 
Saccharum munja + - - + + - - + + - - + + - - + + - + - + - + + 
Saccharum spontaneum  + + + + + + + + + + + + + + + + + + + + + + + + 
Setaria tometosa - + + + - + + + - + + + - + + + - + + + - + + + 
S. glauca - - - + - - - + - - - + - - - + - - + - - - + + 
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Objective 2. Evaluation of the Quantity of Coal Deposition in Soil and Plants 
due to Transportation of Coal on Quarterly Basis after Monsoon 
Rain      

 
 The studies pertaining to objective 2 will be conducted in the forthcoming year. 

 
Objective 3.  Determination of the Effects of Pollutants on Different Tree   
                     Species Present at Study Area 
 

From the survey carried out, it has been observed that under pollution, defoliation takes 

place, which is reflected from the physiological observations on plants. Plants in the north and 

south direction of MGR are affected. There is a reduction in number of species at the nearest 

point of the railway tract. A reduction is observed in the south and north direction. With the 

increase of the distance from the central point there is an increase in the number of species. The 

ground vegetation which are growing outside of the zone are Achyranthes aspera, Cassia tora, 

Croton  bonplandianum, Echinops echinatus, Indigofera linifolia, Parthenium hysterophorus, 

Scoparia dulcis, Solanum surattense, Cynodon dactylon, Dactyloctenium aegyptiacum, 

Eragrostis tenella, Saccharum munja, Dicanthium annulatum, Setaria glauca, etc. However, 

these species are rarely found at the nearest point of the railway tract particularly in the north and 

south directions. Ground vegetation (herbs and grasses) and shrubs seem to be sensitive to 

pollution as compared to trees, the herbs and grasses being more affected. The leaves with 

different injury symptoms (Table – 8.9) indicate that pollutants are present in the area throughout 

the year although in the rainy season their concentrations are comparatively lower.  

Herbal species are the susceptible while already established woody species are able to 

cope up with the pollution although they show some visible injury under stress. It has been 

observed that Acacia nilotica, Aegle marmelos, Alianthus excelsa, Azadirachta indica, Butea 

monosperma, Ficus bengalensis, Ficus religiosa, Pongamia pinnata, Syzygium cuminii are more 

resistant to dust as compared to others. These trees may provide a natural sink for air and dust 

pollution and may be planted on large scale. 

Although the present study is preliminary in nature, and need more detailed and 

exhaustive studies are called for.  
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Table – 8.7: Observation data of plants in study area (H = High, M = Moderate, IR = Inconsistent Response). 
 

S. 
No. 

Plant  
Species 

Location – 1 Location - 2 Location – 3 
Right Side Left Side Right Side Left Side Right Side Left Side 

0 
m 

500 
m 

1000 
m 

0 
m 

500 
m 

1000 
m 

0 
m 

500 
m 

1000 
m 

0 
m 

500 
m 

1000 
m 

0 
m 

500 
m 

1000 
m 

0 
m 

500 
m 

1000 
M 

1. Acacia nilotica H M IR H M IR H M IR H M IR H M IR H M IR 

2. Aegle marmelos M M IR H M IR H M IR H M IR H M IR H M IR 

3. Alianthus excelsa M M IR M M IR H M IR H M IR H M IR H M IR 

4. Artocarpus heterophyllus M M IR M M IR M M IR M M IR M M IR M M IR 

5. Azadirachta indica M M IR M M IR M M IR M M IR M M IR M M IR 

6. Butea monosperma H M IR H M IR H M IR H M IR H M IR H M IR 

7. Diospyros melanoxylon M M IR M M IR M M IR M M IR M M IR M M IR 

8. Emblica officinalis H M IR H M IR H M IR H M IR H M IR H M IR 

9. Ficus bengalensis M M IR M M IR M M IR M M IR M M IR M M IR 

10. Ficus religiosa M M IR M M IR M M IR M M IR M M IR M M IR 

11. Hardwickia binata M M IR M M IR M M IR M M IR M M IR M M IR 

12. Lagerstroemia parviflora M M IR M M IR M M IR M M IR M M IR M M IR 

13. Madhuca indica M M IR H M IR H M IR H M IR H M IR H M IR 

14. Mangifera indica M M IR H M IR H M IR H M IR H M IR H M IR 

15. Pongmia pinnata M M IR H M IR H M IR H M IR H M IR H M IR 

16. Syzygium cuminiiIR M M IR H M IR H M IR H M IR H M IR H M IR 

17. Shorea robusta M M IR H M IR H M IR H M IR H M IR H M IR 

18. Tamarindus indica M M IR M M IR M M IR M M IR M M IR M M IR 

19. Tectona grandis M M IR M M IR M M IR M M IR M M IR M M IR 

20. Terminalia arjuna M M IR M M IR M M IR M M IR M M IR M M IR 

21. Terminalia tomentosa M M IR M M IR M M IR M M IR M M IR M M IR 
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Table – 8.8: Number of species at various distances from the MGR track. 
 

Direction Distance Tree Shrubs Herbs Grasses Total 

Location – 1  

Right Side 

0 m 11 12 12 11 46 

500 m 13 18 25 10 66 

1000 m 11 18 29 16 74 

1500 m 17 19 28 18 82 

Location – 1 

Left Side 

0 m 9 12 13 11 45 

500 m 11 15 26 10 62 

1000 m 17 18 28 16 79 

1500 m 18 19 28 19 84 

Location – 2 

Right Side 

0 m 11 12 12 11 46 

500 m 13 15 25 10 63 

1000 m 18 18 29 15 70 

1500 m 21 19 28 19 77 

Location – 2 

Left Side 

0 m 11 12 12 11 46 

500 m 16 15 26 10 67 

1000 m 21 18 29 15 83 

1500 m 21 19 28 20 88 

Location – 3 

Right Side 

0 m 10 12 12 11 45 

500 m 13 15 26 10 64 

1000 m 14 18 29 19 80 

1500 m 21 19 28 15 83 

Location – 3 

Left Side 

0 m 9 12 12 11 44 

500 m 11 15 26 10 62 

1000 m 18 18 29 19 84 

1500 m 21 19 28 20 88 

 
 

 

 

 

 

 

174

1376



33 | P a g e  
 

 

 

Table – 8.9: Leaf injury symptoms of different tree species. 
 

S. 

No. 

Botanical Name Tree 

Form 

Injury 

Symptoms 

Colour of injured 

tissue 

1. Acacia nilotica T MN Light yellow 

2. Aegle marmelos T F Brown to tan 

3. Alianthus excels T MC & IC Yellow 

4. Artocarpus heterophyllus T TB Brown to tan 

5. Azadirachta indica T MC Light yellow 

6. Butea monosperma ST/T MN & MC Brown to tan 

7. Diospyros melanoxylon ST/T MN, MC & IC Brown to tan 

8. Emblica officinalis T MC & IC Yellow 

9. Ficus bengalensis T MC Light yellow 

10. Ficus religiosa T MC Light yellow 

11. Hardwickia binata T MC Light yellow 

12. Lagerstroemia parviflora ST/T F Brown 

13. Madhuca indica T MN, MC & IC Brown to tan 

14. Mangifera indica T MN, TB & IN Dark brown 

15. Pongmia pinnata T MN Light yellow 

16. Syzygium cuminii ST/T N & TB Brown to tan 

17. Shorea robusta T MN & TB Brown to tan 

18. Tamarindus indica T MN Light yellow 

19. Tectona grandis T MN Yellow 

20. Terminalia arjuna T F Brown to tan 

21. Terminalia tomentosa T MC & IC Yellow 

  
T     = Tree         ST = Small Tree               MN = Marginal necrosis   MC = Marginal chlorosis  
TB = Tip burn    IC = Interveinal chlorosis F    = Flecking                   IN = Interveinal necrosis 
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Objective 4. Physico-Chemical Analysis of Soil and Major Plants Grown/ 
Available in the Study Area 

 
                The changes in important soil physical, chemical and biological properties around 

merry Go Round railway line are summarized as bellow;- 

1. Bulk density (ρb) of the soil  

 The bulk density of soil in respect of three locations and both directions did not show any 

significant differences under study. Table 8.10 showed that he maximum bulk density was 

recorded at 10 m site (1.40 Mg/m3) of the MGR railway track and lowest at 1500 m site (1.28 

Mg/m3). The bulk density of the closer site (10 m) was higher as compare to 500 m (1.37 

Mg/m3), 1000 m (1.32 Mg/m3) and 1500 m site (1.28 Mg/m3). The bulk density of the soil was 

more at closer site and it gradually decreases with increase in distance. The sand and silt contents 

were higher at 10 m site which might increase bulk density of soil. This may be due to the more 

minute dust particles as well as the numbers of pores which were higher (table 8.10) in control 

site (1500 m) of the study area and it might increase the volume of the soil as well as surface area 

of the soil too.  

 

2. Particle density (ρs) of the soil  

      Soil parameter, the particle density did not show any significant differences in respect of 

locations and directions in study area (table – 8.10). The maximum particle density was recorded 

at 10 m site from the railway track and minimum at 1500 m distance (table 8.10). The particle 

density of the closer site (10 m) was higher (2.60 Mg/m3) as compare to 500 m (2.51 Mg/m3), 

1000 m (2.42 Mg/m3) and 1500 m site (2.34 Mg/m3). The particle density of the soil was lowest 

at control site (1500 m) and it gradually increases towards the closer site (10 m).  

3. Porosity (f) percentage of the soil 

      The Porosity percentage of the soil did not reach to the level of significance under locations 

and directions of MGR track. The maximum porosity percentage (49.68 %) was recorded at 1500 

m site which was higher than the 10 m (40.09 %), 500 m (44.90 %) and 1000 m distance (47.16 

%). The result (table – 8.10) showed that the nearby (10 m) soil of the MGR railway line had 

minimum porosity percentage and it gradually increases with the distance increases from the 

railway track. These gradual increases in soil porosity percentage towards control site may be 

due to the more minute pollutants in soil which increases the volume of the soil and thus the 

pores content of the soil due to their minute size as well as the clay content of the soil which 

were higher at 1000 m and 1500 m site.  
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Table - 8.10: Bulk density, particle density and porosity percentage of the soil under 

different zones, sides and distances of studied area 

 
Tr. 
No. 

Treatment detail Bulk density 
(Mg/m3) 

Particle density 
(Mg/m3) 

Porosity  
Percentage 

A. Location at railway track 
 

1 Crop zone 1.35 2.49 46.13 

2 Forest zone 1.31 2.46 46.60 

3 Mixed zone 1.36 2.44 43.64 

 CD (5 %) NS NS NS 
B.  Side from railway track 

 
1 Right Side 1.33 2.44 46.21 
2 Left side 1.35 2.49 44.71 
 CD (5 %) NS NS NS 

C. Distance from railway track 
 

1 10 m 1.40 2.60 40.09 
2 500 m 1.37 2.51 44.90 
3 1000 m 1.32 2.42 47.16 
4 1500 m 1.28 2.34 49.68 
 CD (5 %) 0.082 0.12 3.9 

 

 

4. Soil pH 

 The soil pH did not reach to the level of significance under locations and directions of 

MGR track in both initial and final soil samples. In initial soil sample, the soil pH at 1500 m site 

(6.73) was significantly higher than the 10 m (6.63), 1000 m (6.56) and 500 m site (6.28) and 

while in case of the final soil sample, maximum soil pH was recorded at 1500 m site (6.63) 

which was significantly higher than the 1000 m (6.55), 500 m (6.42) and 10 m site (6.38). The 

soil pH of the control site (1500 m) was slightly higher as compare to the other distances from 

the track. The decrease in soil pH towards MGR line of the study area might be due to organic 

matter which was higher at 10 m distance and thus the soil pH was lower than the other distance 

of the research area. However, the pH of the soil of study area is neutral in condition (Ranges 

from 6.5-7.0). 
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5. Electrical conductivity (EC) of soil 

 The EC of the soil did not show any significant differences in respect of locations (both 

soil samples) and directions (initial soil sample).  Results shown in table 8.11 revealed that the 

electrical conductivity of the closer site (10 m) soils was higher compare to control site (1500 

m). The four distances (10 , 500 , 1000  and 1500 m) shows non-significant results in initial soil 

sample while in case of the final soil sample the EC of the 10 m site (0.22 dS/m) was 

significantly higher than the 500 m  (0.19 dS/m), 1000 m  (0.18 dS/m) and 1500 m site 

(0.17dS/m). The gradual increase in the EC of the soil towards the railway line may be due to the 

increase in the many heavy metals (table 8.15 & 16) and micronutrient (table 8.13 & 14) content 

of soil which may associate with the particles of the pollutant.  

 

6. Soil organic carbon (OC) 

 The percentage of the organic carbon was more at forest zone (0.72% in initial 

and 0.74 % in final soil sample) and minimum at mixed zone (0.61 % in initial soil) and in crop 

zone (0.64 % in final soil). The left side has more organic carbon (0.65% in initial and 0.70% in 

final soil sample) than right side (0.69 % in initial and 0.69 % in final soil).The organic carbon 

percentage (table 8.11) of the closer site (10 m and 500 m) soils was higher than the control site 

(1500 m). The very labile and labile carbon fraction of the soil was reduced at far site (table 

8.18) which might be reason for decrease in organic carbon percentage with distance in study 

area. However the O C value of soil is under medium category. 

Table - 8.11: Soil pH, electrical conductivity and organic carbon percentage of the soil 

under different zones, sides and distances of studied area 

 

Tr. 
No. 

Treatment 
detail 

pH Electrical conductivity 
(dS/m) 

Organic carbon 
 (%) 

Initial Final Initial Final Initial Final 

A. Location at railway track 
 

1 Crop zone 6.76 6.44 0.118 0.18 0.68 0.64 

2 
Forest 
zone 

6.40 6.56 0.112 0.20 0.72 0.74 

3 
Mixed 
zone 

6.50 6.49 0.115 0.19 0.61 0.71 

 CD (5 %) NS NS NS NS 0.017 0.023 
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B.  Side from railway track 
 

1 Right Side 6.56 6.48 0.128 0.20 0.656 0.7 

2 Left side 6.54 6.51 0.102 0.18 0.692 0.69 

 CD (5 %) NS NS NS 0.01 0.014 NS 
C. Distance from railway track 

 
1 10 m 6.63 6.38 0.126 0.22 0.73 0.76 

2 500 m 6.28 6.42 0.101 0.19 0.68 0.71 

3 1000 m 6.56 6.55 0.106 0.18 0.66 0.67 

4 1500 m 6.73 6.63 0.127 0.17 0.60 0.63 

 CD (5 %) 0.055 0.114 NS 0.014 0.02 0.027 
 

7. Available soil nitrogen (N)  

        The maximum available nitrogen content was recorded in forest zone (158.4 kg ha-1 in 

initial and 152.61 kg ha-1 in final soil sample) which were significantly higher than the crop zone 

(132.9 kg ha-1 in initial and 130.35 kg ha-1 in final soil sample) and mixed zone (120.5 kg ha-1 in 

initial and 119.65 kg ha-1 in final soil sample). The left side (139.7 kg ha-1 in initial soil and 

133.19 kg ha-1 in final soil sample) had more available nitrogen than the right side (134.8 kg ha-1 

in initial soil and 135.21 kg ha-1 in final soil sample). 

                 The available nitrogen content in the closer site (10 m and 500 m) was higher as 

shown in table 8.12. Initial soil sample had 165.6 kg ha-1 available nitrogen at 10 meter site 

which was significantly higher than the other sites 500 m (150.7 kg ha-1), 1000 m (124.4 kg ha-1) 

and control i.e., 1500 m (108.4 kg ha-1 ) while in case of the final soil sample, maximum 

available  nitrogen (167.92 kg ha-1)  was recorded at closer site (10 m) which was significantly 

higher than the 500 m (140.96 kg ha-1), 1000 m (122.78 kg ha-1) and 1500 m site (105.16 kg ha-1).  

The increase in available nitrogen status of the soil towards the MGR railway line may be due to 

increase in organic carbon content (table 8.11) as well as the labile carbon fraction (table 8.18) of 

the soil. Available N status of soil is low in category. 

  

8. Available soil phosphorus (P)  

        The high available phosphorus was recorded at mixed zone (14.1 kg ha-1 in initial soil) 

which was higher than the cropped zone (12.6 kg ha-1 in initial soil) and minimum at forest zone 

(10.4 kg ha-1 in initial soil). The available P content in soil was found no significant in different 

zones in final soil sample. In respect of sides, left side (12.2 kg ha-1 in initial soil and 13.55 kg 
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ha-1 in final soil sample) of the studied area had more available phosphorus than the right side 

(12.6 kg ha-1 in initial soil and 13.34 kg ha-1 in final soil sample). 

Data shown in table 8.12 revealed that the closure site to railway track (10 m) has higher 

(14.1 kg ha-1) available phosphorus content than the far sites 500 m (11.4 kg ha-1), 1000 m (11.5 

kg ha-1) and 1500 m (12.6 kg ha-1) in initial soil sample. Similarly, in final soil sample, the 

available phosphorus recorded was significantly higher at 10 m (15.33 kg ha-1) as compared to 

500 m site (13.66 kg ha-1), 1000 m (12.48 kg ha-1) and 1500 m (12.31 kg ha-1).    

      The phosphorus status of the final soil sample was more than the initial sample; it 

may be due to the transformation of the fixed phosphorus into available phosphorus by the soil 

microbes. However the available P content in soil is found low to medium in range. 

 

9. Available soil potassium (K) 

           Cropped zone had high available potassium status (262.5 kg ha-1 in initial soil and 264.92 

kg ha-1 in final soil sample) which was significantly higher than forest zone (204.2 kg ha-1 in 

initial soil and 206.91 kg ha-1 in final soil sample) and mixed zone (218.5 kg ha-1 in initial soil 

and 218.19 kg ha-1 in final soil sample). Significantly lower available potassium was recorded at 

left side (226.4 kg ha-1 in initial soil and 223.32 kg ha-1 in final soil sample) than the right side 

(230.3 kg ha-1 in initial soil sample and 236.70 kg ha-1 in final soil sample). 

 Table 8.12 depicts that the available potassium content of the experimental site decreased 

with increase in distance from the railway line and increase from initial to final soil sample. The 

maximum available potassium (249.8 kg ha-1) was recorded in closer site (10 m) which was 

significantly higher than the 500 m  (234 kg ha-1), 1000 m (222.8 kg ha-1) and 1500 m site (207 

kg ha-1) in initial soil sample while in case of the final soil sample, maximum available 

potassium (257.55 kg ha-1)  was found at 10 m which was significantly higher than the 500 m 

(239.45 kg ha-1), 1000 m  (223.90 kg ha-1) and control i. e., 1500 m site (199.12 kg ha-1).  

                The available potassium content was increased from initial to final soil sample might 

be due to the transformation of fixed potassium into available form by microbial activity. The 

available K content in soil was found under medium category. 
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 Table - 8.12: Available nitrogen, phosphorus and potassium contents of the soil under 

different zones, sides and distances of studied area 

Tr. 
No. 

Treatment 
detail 

Nitrogen 
 (kg ha-1) 

          Phosphorus 
(kg ha-1) 

 Potassium  
 (kg ha-1) 

Initial Final Initial Final Initial Final 

A. Location at railway track 
 

1 Crop zone 132.9 130.35 12.6 13.42 262.5 264.92 

2 
Forest 
zone 

158.4 152.61 10.4 13.10 204.2 206.91 

3 
Mixed 
zone 

120.5 119.65 14.1 13.82 218.5 218.19 

 CD (5 %) 7.5 10.52 0.72 NS 0.95 11.65 

B.  Side from railway track 
 

1 Right Side 134.8 135.21 12.6 13.34 230.3 236.70 

2 Left side 139.7 133.19 12.2 13.55 226.4 223.32 

 CD (5 %) 6.12 NS 0.59 NS 0.78 9.51 
C. Distance from railway track 

 
1 10 m 165.6 167.92 14.1 15.33 249.8 257.55 

2 500 m 150.7 140.96 11.4 13.66 234.0 239.45 

3 1000 m 124.4 122.78 11.5 12.48 222.8 223.90 

4 1500 m 108.4 105.16 12.6 12.31 207 199.12 

 CD (5 %) 8.66 12.14 0.83 0.8 1.1 13.45 
 

 

10. Available soil sulphur (S)  

     The available sulphur content in different zones as well as both directions i.e., left and 

right side of the studied area shows non-significant result. However, data recorded in final 

sample from various zones had significant effect. Crop (26.29 kg ha-1) and forest (26.04 kg ha-1) 

zone are statistically at par and crop zone is significantly better than the mixed zone (24.69 kg 

ha-1). 

 The available sulphur content in soil presented in table 8.13 showed decreasing orders 

i.e., maximum sulphur was recorded at closer site to railway track (10 m) while minimum at 

control site (1500 m). Initial soil sample reveals that the maximum available sulphur (28.6 kg ha-1) 

was recorded at 10 m of the MGR railway track which was significantly higher than the 500 m 

(25.41 kg ha-1), 1000 m (23.21 kg ha-1) and 1500 m site (21.74 kg ha-1)  while in case of the final 
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soil sample, the  maximum available sulphur (29.75 kg ha-1) was recorded at 10 m site which 

was significantly higher than the 500 m (26.81 kg ha-1), 1000 m (23.69 kg ha-1) and 1500 m  site 

(22.44 kg/ha).  The available S recorded under medium category. 

11. Available soil boron (B) 

The boron content in soil was found non-significant in different locations in both initial 

and final soil sample. However, the significant result was found in boron content in respect of 

directions (initial and final soil sample). The more available boron content was analyzed at right 

side (0.65 ppm in initial soil and 0.55 ppm in final soil sample) than the left side (0.53 ppm in 

initial soil and 0.52 ppm in final soil sample). Table 8.13 depicts that the maximum boron 

content (0.72 ppm) was recorded in 10 m site which was significantly higher than the 500 m 

(0.63 ppm), 1000 m (0.54 ppm) and 1500 m site (0.47 ppm) in initial soil sample. Similar trend 

was recorded for final soil sample. 

 

12. Available soil iron (Fe) 

            The cropped zone (24.39 ppm in initial soil and 24.25 ppm in final soil sample) had more 

available iron content which was higher than the mixed zone (23.10 ppm in initial soil and 23 

ppm in final soil sample) and minimum iron status was recorded in forest zone (21.71 ppm in 

initial soil and 23.65 ppm in final soil sample). The iron content of the left side (23.7 ppm in 

initial soil sample and 23.08 ppm in final soil sample) was more than the right side (22.5 ppm in 

initial soil sample and 24.18 ppm in final sample) of the studied area. As depicted in table 8.13 

that the maximum iron content (23.7 ppm) in initial soil was obtained at 1000 m site which was 

found at par with 10 m (23.6) while in case of the final soil sample, the maximum iron 

concentration (28.37 ppm) was recorded at 10 m site which was significantly higher than the 500 

m site (24.68 ppm), 1000 m (21.20 ppm) and control site i. e., 1500 m (20.27 ppm). The observe 

value of DTPA extractable Fe is towards higher value (more than 4.5 ppm). 
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Table - 8.13: Available S, B and Fe content of the soil under different zones, sides and 

distances of studied area 

Tr. 
No. 

Treatment 
detail 

Available sulphur  
(kg ha-1) 

Available  boron 
 (ppm) 

Available iron  
(ppm) 

Initial Final Initial Final Initial Final 

A. Location at railway track 
 

1 Crop zone 25.20 26.29 0.60 0.55 24.39 24.25 

2 
Forest 
zone 

25.1 26.04 0.59 0.52 21.71 23.65 

3 
Mixed 
zone 

23.92 24.69 0.58 0.54 23.10 22.99 

 CD (5 %) NS 1.40 NS NS 0.29 0.87 
B.  Side from railway track 

 
1 Right Side 24.99 26.07 0.65 0.55 22.5 24.18 
2 Left side 24.49 25.27 0.53 0.52 23.7 23.08 
 CD (5 %) NS NS 0.033 0.028 0.24 0.71 

C. Distance from railway track 
 

1 10 m 28.6 29.75 0.72 0.69 23.6 28.37 
2 500 m 25.41 26.81 0.63 0.57 23.3 24.68 
3 1000 m 23.21 23.69 0.54 0.49 23.7 21.20 
4 1500 m 21.74 22.44 0.47 0.40 21.7 20.27 
 CD (5 %) 1.53 1.62 0.047 0.04 0.33 1.01 

 

13. Available soil manganese (Mn) 

  The maximum available manganese status was recorded at cropped zone (18.1 

ppm in initial soil and 18.60 ppm in final soil sample) which was significantly higher than the 

forest zone (16.3 ppm in initial soil and 17.03 ppm in final soil sample) and mixed zone (17.2 

ppm in initial soil sample and 16.41 ppm in final soil sample). The left side (17.8 ppm in initial 

soil and 17.80 ppm in final soil sample) of the studied area had significantly more manganese 

content than the right side (16.60 ppm in initial soil and 16.90 ppm in final soil sample). The 

higher manganese concentration (table - 8.14) was recorded in 10 m and 1000 m sites of railway 

line which were significantly higher than the 500 m (17.4 ppm) and 1500 m site (16.1 ppm) in 

initial soil sample while in case of the final soil sample, high manganese concentration (20.29 

ppm) was recorded at 10 m site followed by 500 m (17.78 ppm), 1000 m (17.11 ppm) and least 

at 1500 m site (14.22 ppm). The observe value of DTPA extractable Mn is towards higher value 

(more than 3.5 ppm). 
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14. Available soil copper (Cu) 

The non-significant results were recorded with reference to available copper between the 

directions and different locations. Result (table 8.14) revealed that the available copper status 

was more at closer site (10 m) of the railway track. The maximum concentration (3.13 ppm) was 

recorded at 10 m site followed by 500 m (2.97 ppm), 1000 m (2.99 ppm) and control site (2.96 

ppm) in initial soil sample while in case of final soil sample, maximum available Cu was 

recorded at 10 m site (3.16 ppm) which was significantly higher than the 500 m (3.01), 1000 m 

(2.88 ppm) and 1500 m (2.79 ppm).  

15. Available soil zinc (Zn) 

        The maximum available zinc was recorded at cropped  zone (0.77 ppm in initial soil and 

0.62 ppm in final soil sample) which was significantly higher than the forest zone (0.53 ppm in 

initial soil and 0.66 ppm in final soil sample) and mixed zone (0.48 ppm in initial soil sample and 

0.58 ppm in final soil sample). Further, significantly more available zinc was recorded at left side 

(0.65 ppm in initial soil sample and 0.64 ppm in final soil sample) than the right side (0.53 ppm 

in initial soil sample and 0.64 ppm in final soil sample) of the studied area. Table 8.14 depicts 

that the high concentration of available zinc (0.78 ppm) was recorded at closer point (10 m) 

which was significantly higher than the 500 m (0.49), 1000 m (0.56 ppm) and 1500 m site (0.54 

ppm) in initial soil sample while in case of the final soil sample, the maximum zinc 

concentration (0.75 ppm) was recorded at 10 m site which was significantly higher than the 500 

m (0.69 ppm), 1000 m (0.62 ppm) and 1500 m site (0.42 ppm). The suitable range of Zn; if less 

than 0.6 ppm indicates insufficient and more than 0.6 ppm refers sufficient available content in 

soil. 

           The available micronutrient concentration (B, Fe, Mn, Cu and Zn) of the soil increases 

towards the railway track might be due to the more microbial population (table 8.17). 
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Table - 8.14: Available Mn, Cu and Zn content of the soil under different zones, sides and 

distances of studied area 

 
Tr. 
No. 

Treatment 
detail 

Available manganese 
(ppm) 

Available copper 
(ppm) 

Available zinc  
(ppm) 

Initial Final Initial Final Initial Final 

A. Location at railway track 
 

1 Crop zone 18.1 18.60 3.18 3.00 0.77 0.62 

2 
Forest 
zone 

16.3 17.03 3.20 2.96 0.53 0.66 

3 
Mixed 
zone 

17.2 16.41 2.68 2.93 0.48 0.58 

 CD (5 %) 0.17 0.789 NS NS 0.013 0.047 

B.  Side from railway track 
 

1 Right Side 16.6 16.90 3.09 2.96 0.53 0.60 

2 Left side 17.8 17.80 2.94 2.96 0.65 0.64 

 CD (5 %) 0.14 0.644 NS NS 0.011 0.038 

C. Distance from railway track 
 

1 10 m 17.6 20.29 3.13 3.16 0.78 0.75 

2 500 m 17.4 17.78 2.97 3.01 0.49 0.69 

3 1000 m 17.6 17.11 2.99 2.88 0.56 0.62 

4 1500 m 16.1 14.22 2.96 2.79 0.54 0.42 

 CD (5 %) 0.20 0.911 0.011 0.13 0.015 0.054 

 

 

16. Heavy metals Cadmium (Cd), Cobalt (Co) and Chromium (Cr) content 

 The heavy metal Cd, Co and Cr contents are given in table 8.15. In initial soil sample, the 

maximum cadmium concentration (2.04 ppm) was recorded at forest zone followed by mixed 

zone (1.54 ppm) and minimum at crop zone (1.44 ppm).  However, directions did not reach to 

the level of significance. Results revealed that in initial soil sample,  site 10 m (1.82 ppm)  and 

1000 m (1.82 ppm)  recorded  maximum cadmium content and are significantly higher than the 

500 m (1.37 ppm) and 1500 m (1.68 ppm) sites while in case of the final soil sample, it was 

found non-significant.  
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The cobalt content in soil did not show any significant results with any factor. However, 

the forest zone had maximum cobalt (37.32 ppm) followed by mixed zone (35.50 ppm) and crop 

zone (34.60 ppm) in final soil sample. 

The maximum chromium concentration was recorded at forest zone (36.72 ppm in initial 

soil and 38.67ppm in final soil sample) and minimum at crop zone (30.67 ppm in initial soil and 

34.58 ppm in final soil sample). The mixed zone recorded 33.76 ppm in initial soil and 36.73 

ppm in final soil sample. Further, concentration of left side (35.08 ppm in initial soil sample and 

35.73 ppm in final soil sample) was significantly higher than the right side (32.36 ppm in initial 

soil and 37.59 ppm in final soil sample).In final soil sample, the maximum chromium 

concentration (38.31 ppm) was recorded at closer site (10 m) of the MGR railway line which was 

significantly higher than the 500 m (34.93 ppm) and 1500 m (35.80 ppm) but at par with 1000 m 

site (37.60 ppm). 

  Table - 8.15: Cadmium, Cobalt and Chromium content of the soil under different 

zones, sides and distances of studied area 

 
Tr. 
No. 

Treatment 
detail 

Cadmium (ppm) Cobalt (ppm) Chromium (ppm) 

Initial Final Initial Final Initial Final 

A. Location at railway track 
 
1 Crop zone 1.44 1.80 32.12 34.60 30.67 34.58 
2 Forest 

zone 
2.04 1.95 34.41 37.32 36.72 38.67 

3 Mixed 
zone 

1.54 1.87 32.34 35.50 33.76 36.73 

 CD (5 %) 0.176 NS NS 2.16 2.35 2.25 

B.  Side from railway track 
 
1 Right Side 1.61 1.82 32.13 35.65 32.36 37.59 
2 Left side 1.74 1.92 33.78 35.96 35.08 35.73 
 CD (5 %) NS NS NS NS 1.92 1.84 
C. Distance from railway track 
 
1 10 m 1.82 1.96 33.08 37.00 34.54 38.31 
2 500 m 1.37 1.85 33.58 35.69 32.78 34.93 
3 1000 m 1.82 1.87 31.38 35.60 34.11 37.60 
4 1500 m 1.68 1.80 33.79 34.94 33.44 35.80 
 CD (5 %) 0.203 NS NS NS NS 2.60 
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17. Heavy metals Lead (Pb), Nickel (Ni) and Arsenic (As) 

                     In initial soil sample, maximum lead content (7.35 ppm) was recorded under forest 

zone and minimum at crop zone (5.86 ppm). However, mixed zone (6.16 ppm) and crop zone are 

statistically at par. The left side (6.73 ppm) had higher lead content compared to right side (6.18 

ppm) in initial soil sample of the studied area. Further, the lead content in soil showed no 

significant results in respect of distances in initial soil under study. However, in case of final soil 

sample, all three factors were showed non-significant results. 

 

 Nickel content at different locations and sides were found non-significant. Content of 

this metal in soil showed erratic pattern in respect of different distances i.e., maximum was found 

at 1000 m (35.08 ppm) followed by 1500 m (34.43 ppm) and lowest at 500 m distance (31.51 

ppm) in initial soil and in final soil, maximum was at 1500 m distance (36.27 ppm) and 

minimum at 500 m distance (32.01 ppm). 

The arsenic content in initial as well as final soil samples were found non-significant for 

all three factors under study.  

In general, the heavy metal contents were increased from initial to final soil sample.  

Table - 8.16: Heavy metals (Pb, Ni and As) content of the soil under different zones, sides 
and distances of studied area 

Tr. 
No. 

Treatment 
detail 

Lead (ppm) Nickel (ppm) Arsenic  (ppm) 

Initial Final Initial Final Initial Final 

A. Location at railway track 

1 Crop zone 5.86 6.83 33.20 34.29 1.87 1.92 

2 Forest zone 7.35 7.40 33.22 34.58 1.90 1.94 

3 Mixed zone 6.16 7.37 33.38 35.27 1.88 1.93 

 CD (5 %) 0.57 NS NS NS NS NS 

B.  Side from railway track 

1 Right Side 6.18 7.14 31.90 34.51 1.94 1.97 

2 Left side 6.73 7.26 34.63 34.92 1.83 1.89 

 CD (5 %) 0.47 NS 1.88 NS NS NS 
C. Distance from railway track 
1 10 m 6.87 7.68 32.06 35.05 1.95 2.02 

2 500 m 6.57 6.67 31.51 32.01 1.81 1.82 

3 1000 m 6.02 7.33 35.08 35.53 1.86 1.89 

4 1500 m 6.36 7.11 34.43 36.27 1.91 1.98 

 CD (5 %) NS NS 2.66 2.68 NS NS 
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18. Soil microbial population (colony forming unit/ CFU) of Bacteria, Actinomycetes and 

Fungus  

             The highest CFU of bacteria per gram of soil was recorded at forest zone (156.5×106 

cfu/g in initial soil and 160.5×106 cfu/g in final soil sample) which was significantly higher than 

the mixed zone (66.5×106 cfu/g in initial soil and 160.5×106 cfu/g in final soil sample) and 

cropped zone (137.1×106 cfu/g in initial soil and 135.37×106 cfu/g in final soil sample). Colony 

farming unit of right side (128.66×106 cfu/g in initial soil sample and 128.83×106 cfu/g in final 

soil sample) was higher than the left side (111.7×106 cfu/g in initial soil and 116.11×106 cfu/g in 

final soil sample). The maximum colony farming unit of bacteria (144.9×106) was found at 

closer site (10 m) which was significantly higher than the other sites viz., 500 m (127.6×106), 

1000 m (113×106) and 1500 m (93×106) sites in initial sample  while in final soil sample, 

maximum bacterial CFU (135.55×106) was recorded at closer site (10 m) which was significantly 

higher than 500 m (124×106), 1000 m (121×106  cfu/g of soil) and 1500 m site (107.77×106) as 

shown in table 8.17.  

The highest CFU of actinomycetes were recorded at forest zone (36.29×104 cfu/g in 

initial soil and 40.25×104 cfu/g in final soil sample) which was significantly higher than the crop 

zone (32.63×104 cfu/g in initial soil and 35.41×104 cfu/g in final soil sample) and mixed zone 

(15.58×104 cfu/g in initial soil and 15.87×104 cfu/g in final soil sample). Further, colony farming 

unit of right side (29.83×104 cfu/g in initial soil sample and 32.52×104 cfu/g in final soil sample) 

was significantly higher than the left side (26.50×104 cfu/g in initial soil and 28.5×104 cfu/g in 

final soil sample). Table 8.17 depicted highest CFU of actinomycetes (40.11×104) at closer site 

(10 m) which was significantly higher than 500 m (34×104), 1000 m (23.22×104) and control site 

i.e., 1500 m (14.94×104) in initial soil sample while in case of final soil sample, the highest CFU 

of actinomycetes  per gram of soil (36.55×104) were recorded at 10 m distance from  MGR 

railway track which was significantly higher than the 500 m (32.22×104), 1000 m (30.38×104) 

and control site (22.88×104). 

The highest CFU of fungus were recorded at forest zone (10.4×102 cfu/g in initial soil 

and 12.08×102 cfu/g in final soil sample) which was significantly higher than the crop zone 

(10×102 cfu/g  in initial soil and 10.92×102 cfu/g  in final soil sample)  and mixed zone (9×102  

cfu/g in initial soil and 9.5×102  cfu/g in final soil sample). The colony farming unit of right side 

(10.3×102 cfu/g in initial soil sample and 11.64×102  cfu/g in final soil sample) was higher than 

the left side (9.3×102  cfu/g in initial soil and 10×102  cfu/g in final soil sample).As shown in 

table 8.17, the maximum fungal CFU (11.5×102) was recorded at closer site which was 
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significantly higher than the 500 m (11.1×102), 1000 m (9.2×102) and control site (7.3×102) in 

initial soil sample while in case of the final soil sample, the highest fungal colony forming unit 

was 14.25×102 at 10 m site and it was significantly higher than the 500 m (12.14×102), 1000 m 

(9.86×102) and control site (7.08×102).  

The CFU of the microbes were increases towards the railway line may be due to the more 

organic carbon percentage (table-8.11) as well as the very labile and labile fraction of the carbon 

(table-8.18) and metal contents (table-15 & 16).  

Table - 8.17: Microbial population of the soil under different zones, sides and distances of 

studied area 

Tr. 
No. 

Treatment 
detail 

Bacteria 
 (CFU×106 per g 

soil) 

Actinomycetes 
(CFU×104 per g soil) 

Fungi 
 (CFU×102 per g soil) 

Initial Final Initial Final Initial Final 

A. Location at railway track 
 

1 Crop zone 137.1 135.37 32.63 35.41 10 10.92 

2 
Forest 
zone 

156.5 160.5 36.29 40.25 10.4 12.08 

3 
Mixed 
zone 

66.5 71.29 15.58 15.87 9 9.50 

 CD (5 %) 5.6 7.71 2.17 3.16 0.66 0.80 

B.  Side from railway track 
 

1 Right Side 128.4 128.66 29.83 32.52 10.3 11.64 

2 Left side 111.7 116.11 26.50 28.5 9.3 10.03 

 CD (5 %) 4.5 6.3 1.77 2.58 0.54 0.65 
C. Distance from railway track 

 
1 10 m 144.9 135.55 40.11 36.55 11.5 14.25 

2 500 m 127.6 124.44 34.28 32.22 11.1 12.14 

3 1000 m 113.8 121.77 23.33 30.38 9.2 9.86 

4 1500 m 93.8 107.77 14.94 22.88 7.3 7.08 

 CD (5 %) 6.4 8.9 2.51 3.65 0.76 0.92 
 

19. Soil microbial biomass carbon (SMBC)  

The soil microbial biomass carbon acts as the transformation agent of the organic matter 

in the soil. As such, the biomass is a both source and sink of the carbon, nitrogen and phosphorus 

contained in the organic matter. The maximum soil microbial biomass carbon was recorded at 
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forest zone (171.62 µg g -1 in initial soil and 186.13 µg g -1 in final soil sample) and minimum at 

mixed zone (148.93 µg g -1 in initial soil sample and 159.77µg g -1 in final soil sample).  The right 

side (164.53 µg g -1 in initial soil sample and 171.73µg g -1 in final soil sample) area of the MGR 

railway had more SMBC than left side (160.38 µg g -1 in initial soil sample and 169.87µg g -1   in 

final soil sample). Table 8.18 depicts that the initial soil sample had maximum SMBC (184.49µg 

g-1) at 10 m site which was significantly higher than 500 m (167.84µg g -1), 1000 m (153.05µg g -

1) and 1500 m  site (144.45µg g -1) while in case of final soil sample, highest SMBC (193.47µg g -

1) was recorded at closer site (10 m) from railway track which was significantly higher than the 

all other sites of the experimental area i.e. 176.42µg g -1 at 500 m, 163.85µg g -1 at 1000 m and 

149µg g -1 at control site (1500 m).  

 The soil organic carbon has positively correlation with the soil microbial biomass 

carbon. The microbial biomass carbon of the study area gradual decreases towards the control 

site (1500 m) might be due to the decrease in the organic carbon percentage (table – 8.11 ) as 

well as the decrease in labile fraction of the carbon (table – 8.18).  

 

20. Very Labile and Labile carbon fractions 

                             The maximum very labile fraction of carbon was recorded at forest zone (6.60g kg-1 in 

initial soil sample and 6.84g kg-1 in final soil sample) and minimum at mixed zone (6.16g kg-1 

in initial soil sample and 6.49g kg-1 in final soil sample). In respect of directions, left side (6.35g 

kg-1 in initial soil sample and 6.83g kg-1 in final soil sample) had more very labile carbon 

fraction than the right side (6.53g kg-1 in initial soil sample and 6.53g kg-1 in final soil sample).  

Table 8.18 depicts that the very labile fraction of the carbon recorded maximum  (6.86 g Kg-1) 

at closer site followed by 500 m  (6.70 g kg-1), 1000 m  (6.30 g kg-1) and control site (5.92 g kg-

1) in initial soil sample while in case of the final soil sample, maximum very labile carbon 

fraction (7.25 g kg-1) was found at 10 m site followed by 500 m  (6.76 g kg-1), 1000 m  (6.41 g 

kg-1) and control site (5.92 g kg-1). 

                                 The maximum labile fraction of carbon was recorded at forest zone (0.0.53g kg-1 in 

initial soil sample and 0.61g kg-1 in final soil sample) which was significantly higher than the 

crop zone (0.46 g kg-1  in initial soil and 0.0.40g kg-1  in final soil sample) and mixed zone (0.51 

g kg-1 in initial soil sample and 0.61g kg-1 in final soil sample). Left side (0.50g kg-1 in initial 

soil sample and 0.55g kg-1 in final soil sample) had more labile carbon fraction than the right 

side (0.50g kg-1 in initial soil sample and 0.52g kg-1 in final soil sample).   In initial soil sample, 

highest (0.58 g kg-1)  labile fraction of carbon was  recorded at nearby site (10 m) of the 

experimental area which was significantly higher than the 500 m site (0.51 g kg -1), 1000 m site 
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(0.47 g kg-1) and control site (0.43 g kg-1) while  in case of final soil sample, highest labile 

fraction of carbon (0.66 g kg-1 ) was recorded at 10 m site followed by 500 m site (0.56g kg-1), 

1000 m site (0.49 g kg-1) and control site (0.44 g kg-1 ). 

Table - 8.18: Soil microbial biomass carbon (SMBC) and very labile as well as labile 

carbon status of the soil under different zones, sides and distances of studied 

area 

Tr. 
No. 

Treatment 
detail 

Soil microbial 
biomass carbon 

(µg/g) 
Very labile C (g kg-1) Labile C (g kg-1) 

Initial Final Initial Final Initial Final 

A. Location at railway track 
 

1 Crop zone 166.82 166.50 6.57 6.55 0.46 0.40 

2 
Forest 
zone 

171.62 186.13 6.60 6.84 0.53 0.61 

3 
Mixed 
zone 

148.93 159.77 6.16 6.49 0.51 0.61 

 CD (5 %) 7.742 8.342 0.251 NS 0.027 0.038 
B.  Side from railway track 

 
1 Right Side 164.53 171.73 6.53 6.53 0.50 0.52 

2 Left side 160.38 169.87 6.35 6.83 0.50 0.55 
 CD (5 %) NS NS NS NS NS 0.031 

C. Distance from railway track 
 

1 10 m 184.49 193.47 6.86 7.25 0.58 0.66 
2 500 m 167.84 176.42 6.70 6.76 0.51 0.56 
3 1000 m 153.05 163.85 6.30 6.41 0.47 0.49 
4 1500 m 144.45 149.47 5.92 6.09 0.43 0.44 
 CD (5 %) 8.940 9.632 0.289 0.43 0.031 0.044 

 

21. Less Labile and non labile carbon fractions 

 The maximum less labile fraction of carbon was recorded at forest zone (0.43g kg-1 in initial 

soil sample and 0.45g kg-1 in final soil sample) which was statistically at par with crop zone 

(0.0.42g kg-1 in initial soil and 0.40g kg-1 in final soil sample) and mixed zone (0.44g kg-1 in 

initial soil sample and 0.45g kg-1 in final soil sample). The right side (0.43g kg-1 in initial soil 

sample and 0.44g kg-1 in final soil sample) had less labile carbon fraction than the left side 

(0.43g kg-1 in initial soil sample and 0.43g kg-1 in final soil sample).The highest less labile 

carbon fraction (0.46 g kg-1) was recorded at 500 m site which was significantly higher than the 

1000 m (0.42 g kg-1) and control site (0.38 g kg-1) but at par with 10 m site in initial soil sample 
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while in final soil, maximum less labile fraction (0.49 g kg-1 ) was recorded at 10 m site followed 

by 500 m (0.46 g kg-1), 1000 m (0.42 g kg-1) and control site i. e., 1500 m (0.36 g kg-1). 

               The higher non labile fraction of carbon was recorded at forest zone (2.29g kg-1 in 

initial soil sample and 2.18g kg-1 in final soil sample) which was higher than the cropped zone 

(2.22g kg-1 in initial soil and 2.17g kg-1 in final soil sample) and mixed zone (2.06g kg-1 in initial 

soil sample and 2.05 g kg-1 in final soil sample). In respect to directions, right side (2.18g kg-1 in 

initial soil sample and 2.15g kg-1 in final soil sample) had more non labile carbon fraction than 

the left side (2.20g kg-1 in initial soil sample and 2.11g kg-1 in final soil sample).  Table 8.19 

depicts that maximum non labile carbon fraction (2.32 g kg-1) was recorded at 1500 m site and 

was significantly higher than the 10 m (2.03 g kg-1) , 500  m  (2.16 g kg-1) and 1000 m site (2.26 

g kg-1) in initial soil sample while in final soil sample, maximum non labile fraction (2.27 g kg-1 ) 

was recorded at 1500 m site followed by 1000 m (2.20 g kg-1), 500 m (2.09 g kg-1) and 10 m site 

(1.97 g kg-1). 

 The different fractions of carbon were increased from initial soil sample to final soil 

sample. This may be due to increase in organic carbon percentage (table – 8.11).  

Table - 8.19: Less labile and non labile carbon status of the soil under different zones, sides 

and distances of studied area 

 
Tr. 
No. 

Treatment 
detail 

Less labile Carbon  (g kg-1) Non-labile Carbon (g kg-1) 

Initial Final Initial Final 

A. Location at railway track 

1 Crop zone 0.42 0.40 2.22 2.17 

2 Forest zone 0.43 0.45 2.29 2.18 

3 Mixed zone 0.44 0.45 2.06 2.05 

 CD (5 %) NS 0.027 0.12 NS 

B.  Side from railway track 

1 Right Side 0.43 0.44 2.18 2.15 

2 Left side 0.43 0.43 2.20 2.11 

 CD (5 %) NS NS NS NS 
C. Distance from railway track 
1 10 m 0.45 0.49 2.03 1.97 

2 500 m 0.46 0.46 2.16 2.09 

3 1000 m 0.42 0.42 2.26 2.20 

4 1500 m 0.38 0.36 2.32 2.27 

 CD (5 %) 0.030 0.032 0.138 0.158 
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The chemical analysis of major plants grown/available in the study area will be under 

taken. 

 

Objective 5.   The Work under Objective IV Regarding Creation of Awareness Among the 

Farming Community about the Effect of Coal Dust in Agriculture and Forest Trees Species 

by the Brochure/ Pamphlet/ Conduction of  Kisan Goshthi/Farmer's Scientist Interaction and 

or Kisan Mela . 

       

The proposed work under above objective will be started before the end of the project. 
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CHAPTER - 9 

SUMMARY 

  The investigation entitled “Preliminary studies on impact of   coal dust on soil, crop 

and tree species due to open wagon coal transportation” was carried out in 2018-19 season.  

                  Rice cultivation study was conducted at crop area / zone during kharif season of 2018 

under Randomized Block Design with five replications nearby Merry Go Round railway line of 

40.00 km length from Sipat to Dipika. Both sides of rail line, 03 sub stations were marked at 0 m 

(near rail line, 10 m away), 500 m and 1000 m distance as treatment area and beyond 1000 m 

area was treated as control zone ( 1500 m) for crop cultivation. Crop variety Indira Rajeshwari 

was taken as test crop as per the packages of practices. 

                  The soil samples were taken before sowing and after harvest of the rice crop. There 

was three locations of the experiment where the soil samples were collected i.e., cropped land, 

forest land and mixed land (cultivated and uncultivated land) along their left and right directions 

with four different distances (10 m, 500 m, 1000 m and 1500 m ) from the Merry Go Round 

railway line. The experiment was laid out in a factorial randomized block design with three 

factors and three replications. The initial (before sowing) and final (after harvesting) soil 

samples were analyzed for its textural classes, bulk density, particle density, porosity 

percentage,  available nutrients ( N, P, K, S, Fe, Mn, Cu, Zn and B), heavy metal status (Cd, Cr, 

Co, Ni, Pb and As), microbial population (CFU of bacteria, fungus and actinomycetes), soil 

microbial biomass carbon and different fractions of the carbon (very labile, labile, less labile 

and non-labile carbon) under different locations, directions and distances of the studied area.  

The salient findings of the present investigation are summarized under the following heads:- 

(1) Rice crop yield at crop zone in relation to directions and distances from MGR railway 

line 

     The grain (42.62 q ha-1) and straw (46.27 q ha-1) yields of rice was highest at 1500 m site 

which was significantly higher than the 10 m site (36.86 and 38.63 q ha-1, respectively) of the 

studied area. 

(2) Physical, chemical and biological properties of soil in relation to locations, directions 

and distances from the MGR railway line 

   The bulk density of the control site (1500 m) was significantly lower than the closer site 

(10 m) site. The maximum particle density was recorded at closer site which was significantly 

higher than control site. The maximum porosity percentage was recorded at control site which 

was significantly higher than the nearby site of the studied area. 
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 The pH of the control site was significantly higher than the 10 m site. The EC of the 

studied area was found non linear pattern. Organic carbon percentage was significantly high in 

forest zone than other zones. Significantly maximum organic carbon was recorded at 10 m site 

and minimum at control site. 

Significantly higher available nitrogen was recorded in forest zone and minimum in 

mixed zone. The significantly maximum available N was recorded at 10 m site and minimum at 

control site. Available phosphorus was higher in mixed zone in initial soil and lower in forest 

zone while left side had more available P than the right side. Significant maximum available P 

was recorded at 10 m site and minimum at control site. The maximum available potassium was 

recorded in cropped zone and minimum in forest zone.  Right side had significantly more 

available K than left side. The maximum available K was found at 10 m site and minimum at 

control site of the studied area with significant difference.       

 Maximum available sulphur was recorded at crop zone and minimum in mixed area at 

final sample. The available S was maximum in 10 m site of the studied area with significant 

variations. The right side has significantly more available boron content than the left side. The 

available boron was maximum at 10 m site of the studied area and minimum at control site with 

significant differences. The available iron (Fe) status was significantly higher in cropped zone 

and minimum in forest zone in initial soil sample while the left side had more available Fe than 

the right side. The available manganese status in soil was found maximum in crop zone and 

minimum in mixed land with significant result while left side had more available Mn content 

than the right side with significant variations. The maximum available Mn was recorded at 10 m 

site and minimum at control site of the studied area with significant result. The maximum 

available zinc was found higher in cropped zone and lower in mixed zone in initial soil sample 

with significant differences while the left side had higher nutrient status than the right side with 

significant result. The Zn and Cu content in soil is gradually decreasing with increase in distance.

 The cadmium content was higher in forest zone and lower in cropped zone in initial soil 

sample. The erratic pattern was recorded with distance. The cobalt content of the forest zone was 

found more and cropped zone has less. The chromium content was maximum in forest zone and 

minimum in cropped zone with significant result. Maximum Cr was recorded in 10 m site and 

minimum at 500 m site. The maximum lead content was recorded in forest zone and minimum in 

cropped area while left side had more Pb content than the right side in initial soil sample. The 

maximum Ni concentration was recorded at 1000 m site and minimum at 500 m site of the 

studied area.  

195

1397



54 | P a g e  
 

               The maximum colony farming unit of bacteria, fungi and actinomycetes were recorded 

at closer site (10 m) while minimum at 1500 m site with significant variations. The colony 

farming unit of the bacteria, fungi and actinomycetes were significantly higher in forest zone 

than the mixed zone. Right side area recorded more microbial population than the left side. Soil 

microbial biomass carbon at 10 m site was significantly higher than the control site (1500 m). 

Further, right side had more SMBC than the left side. The significantly higher soil microbial 

biomass carbon was recorded at forest zone than the mixed zone of the studied area.  

                   The soil parameter pH found under neutral condition. The content of organic matter, 

available potassium and available sulfur were recorded medium in category. But available N 

status was under low category. The available P content was low to medium status. Further, the 

available Iron and Manganese observed towards higher value. 

(3) Carbon fractions of soil in relation to locations, directions and distances from the MGR 

railway line 

  Very labile, labile, less labile and non-labile carbon fraction was recorded maximum at 

forest zone and minimum at mixed zone except less labile carbon which has minimum 

concentration in cropped zone. All the fractions of the carbon (very labile, labile and less labile 

except non labile) were maximum  at 10 m site and they were significantly higher than control 

site (1500 m) while non-labile carbon was maximum in control site and minimum in 10 m site of 

the studied area. Very labile, labile and non-labile carbon was higher at left side area and 

minimum at right side while less labile was higher at right side and low at left side. 

(4) Changes in vegetation 

The fallout of SPM from railway wagons in the area has caused changes in the stability of 

the sensitive community of the vegetation present in the area.  The diversity of plant community 

depends on both the number of species present in a population and on their evenness. The 

numbers of individuals were not evenly distributed at all the study sites. The resistant species 

were present in higher number at the sites receiving pollution load.  The inverse of evenness is 

the concentration of individuals.  At the distant places, most of the constituent species shared the 

numbers more or less equally, resulting in low dominance value. 
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CHAPTER - 10 

CONCLUSIONS 

 

                   On the basis of one year study of the project, the following conclusions could be 

drawn:- 

 Grain and straw yield of rice was more at far distance (1500 m) from Marry Go Round 

railway line. 

 Cropped zone of the studied area contains more particle density, soil pH, available 

potassium, available boron, available micronutrients viz., iron, manganese, copper, zinc 

and less electrical conductivity, organic carbon percentage, available sulphur, heavy metals 

(cadmium, cobalt, chromium, lead, nickel and arsenic) and less labile carbon.  

 Forest zone had more porosity percentage, electrical conductivity, organic carbon, available 

nitrogen, available sulphur, microbial population (bacteria, actinomycetes and fungi), 

heavy metals (cadmium, cobalt, chromium, lead, arsenic, soil microbial biomass carbon, 

carbon fractions (very labile, labile, less labile and non-labile) and less bulk density, soil 

pH, available phosphorus, available potassium, available boron, available iron and 

available manganese.  

 Mixed zone had more bulk density, available phosphorus , nickel and contains less porosity 

percentage, particle density, available nitrogen, available copper, available zinc and 

microbial population (bacteria, actinomycetes, fungi), soil microbial biomass carbon, very 

labile carbon, labile carbon and non-labile carbon fraction. 

  Left side of the studied area contains more bulk density, particle density, organic carbon, 

available nitrogen, phosphorus, potassium, iron, manganese, zinc, heavy metals viz., 

cadmium, cobalt, chromium, lead and nickel, very labile, labile and non-labile carbon. 

However, right side contains more electrical conductivity, available sulphur, available 
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boron, available copper, microbial population (bacteria, actinomycetes and fungi), arsenic, 

soil microbial biomass carbon and less labile carbon. 

 The closer site of the studied area (10 m site) had more bulk density, particle density, 

electrical conductivity, organic carbon percentage, available nitrogen, phosphorus, 

potassium, sulphur, available micronutrients (iron, manganese, copper, zinc, boron), 

microbial population (bacteria, actinomycetes and fungi), heavy metals (cadmium, cobalt, 

chromium, lead, arsenic), soil microbial biomass carbon, very labile carbon, labile carbon 

and less labile carbon while less porosity percentage and non-labile carbon. Control site 

(1500 m site) had more porosity percentage, soil pH and non-labile carbon. 

 The atmospheric pollutants can affect both the stability and the productivity of plant 

ecosystem. The study indicated that the resistant species have occupied more space at the 

polluted sites, whereas the relatively sensitive plants are more at the sites far away from the 

emission source. 

 The absence of few species from certain sites indicated existence of pollution. 

 The fallout SPM in the area has caused changes which influenced the stability of sensitive 

plant species in the herbaceous community. 
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CHAPTER -11 

 

SUGGESTIONS FOR FUTURE STUDIES  

 

            The following thrust areas of research work could be made on the basis of present study 

for planning and appropriate formulation of technology by the students, scientists and decision as 

well as policy makers:- 

 The effects of pollutants on crop and plant physiological aspects may be studied  

 Coal dust deposition by the transportation line of the coal from loading to unloading point 

needs to be evaluated around the Merry Go Round railway track 

 Long term effect of coal dust on different crops, physicochemical and biological properties 

as well as carbon fractions and nutrient dynamics of soils and local vegetation in relation to 

local climatic features need to be studied 

 Effects of wind direction and their velocity in relation to coal dust transportation need to be 

studied.  

 Suitable and efficient plantation work (green belt) to be undertaken both sides of Merry Go 

Round rail line to minimize the pollution. 

 Proper covering and water sprinkling over coal transporting cars can minimize the blowing 

of dust in the transporting areas. 

 

 

 

 

 

 

 

 

 

199

1401



58 | P a g e  
 

Annexure-I 
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Annexure – IV 

LIST OF INVESTIGATORS, THEIR POSITION AND ADDRESSES RELATED  

TO PROJECT ENTITLED  

“PRELIMINARY STUDIES ON IMPACT OF COAL DUST ON SOIL, CROP AND TREE SPECIES DUE TO OPEN WAGON 

COAL TRANSPORTATION” 

S.N. Name Post Position in the 
project 

Address Contact E Mail Id 

1 Dr. Jagat Ram Patel 
Principal Scientist  

(Agronomy) 
Principal 

Investigator 
BTCCARS        

Bilaspur 
9425555387 jrpatel_fodder@rediffmail.com 

 
2 
 

Dr. A. K. Awasthi 
Professor  

(Entomology) 
Co-Principal 
Investigator 

BTCCARS   
Bilaspur 

8770161473 alok8011@rediffmail.com 

3 Dr. (Smt.) Y. Sao 
Assistant Professor  

(Soil Science) 
Co-Principal 
Investigator 

BTCCARS  
Bilaspur 

9907448440 yush27ag_guj@yahoo.co.in 

4 
 
 

Sh. A. Williams 
Scientist 

(Forestry) 
Co-Principal 
Investigator 

BTCCARS  
Bilaspur 

9827189258 ajeetwilliams@yahoo.com 

5 
 
 

Dr. Geet   Sharma 
Scientist 

(Agronomy) 
Co-Principal 
Investigator 

BTCCARS 
Bilaspur 

8319986364 geetsharma@hotmail.co.in 

6 Sh. P. K. Keshry Scientist (Soil Science) 
Co-Principal 
Investigator 

BTCCARS   
Bilaspur 

7587230211 pk_keshry@rediffmail.com 

7 Dr. N.K. Chaure Principal Scientist         
(Agricultural Statistics) 

Co-Principal 
Investigator 

BTCCARS, 
Bilaspur 

8770749079 nkchaure@ gmail.com 
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Annexure – V 

Overview of MGR 
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असाधारण  

EXTRAORDINARY 
भाग II—खण् ड 3—उप-खण् ड (ii)  

PART II—Section 3—Sub-section (ii) 

प्राजधकार स ेप्रकाजित 

PUBLISHED BY AUTHORITY 

 

पयाावरण, वन और जलवाय ुपररवतान मतं्रालय 

अजध सचूना 

नई ददल् ली, 21 मई, 2020 

का.आ. 1561(अ).—जबदक केन्‍द रीय सरकार ने पयाावरण (संरक्षण) जनयमावली, 1986 के जनयम 5 के साथ 

परित पयाावरण (संरक्षण) अजधजनयम, 1986 (1986 का 29) की धारा 3, धारा 6 और धारा 25 के तहत अपनी 

िजियों का प्रयोग करत ेहुए, ऐि सामग्री (ऐि कंटेंट) को 34% तक की सीमा सजहत कोयल ेका उपयोग करन े के 

जलए ताप जवद्यतु संयंत्रों की कजतपय श्रेजणयों को अजधदेजित करते हुए भारत के राजपत्र, असाधारण में सा.का.जन. 

02 (अ), तारीख 2 जनवरी, 2014 द्वारा पयाावरण (संरक्षण) जनयमावली, 1986 के जनयम 3 के उपजनयम 8 का 

संिोधन प्रकाजित दकया।  

और जबदक सा.का.जन. 02 (अ), तारीख 2 जनवरी, 2014 द्वारा उक् त अजधसूचना द्वारा जनम् नजलजखत 

समय-सीमा तक कच् चे अथवा जमजश्रत अथवा लाभकारी कोयले (बेजनदिजसएरटड कोल), जजसमें ऐि सामग्री चौंतीस 

प्रजतित (34%) से अजधक ना हो, का उपयोग करने के जलए तै्रमाजसक आधार पर कोयला आधाररत ताप जवद्युत 

संयंत्रों को अजधदेजित दकया गया ह ै:  

स.ं   1400] नई ददल्ली, बहृस्ट् पजतवार, मई 21, 2020/विैाख 31 , 1942  

No. 1400] NEW DELHI, THURSDAY,  MAY 21, 2020/VAISAKHA 31, 1942  

सी.जी.-डी.एल.-अ.-21052020-219495
CG-DL-E-21052020-219495
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क्रम सं. जवद्युत संयंत्र की श्रेणी गतामुख(जपट-हडै)/कोयला खान से ताप 

जवद्युत संयंत्र के अवस्ट् थान की दरूी 

समय-सीमा 

(क)  एकल ताप जवद्युत संयंत्र (दकसी भी 

क्षमता के) और कैरटप् व ताप जवद्युत 

संयंत्र (100 मेगावाट और अजधक 

क्षमता सजहत)  

गतामुख जवद्युत संयंत्रों को छोड़कर गतामुख 

से दरूी पर ध् यान ददए जबना िहरी 

क्षेत्रों,या पररजस्ट्थजतकीय रूप से 

संवेदनिील क्षेत्रों या अत् यजधक प्रदजूित 

क्षेत्रों में अवजस्ट्थत  

2 जून, 2014 से 

प्रभावी।  

(ख)  1000 दकमी से अजधक दरू  2 जून, 2014 से 

प्रभावी।  

(ग)  750-1000 दकमी के बीच  1 जनवरी, 2015 से 

प्रभावी। 

(घ)  500-749 दकमी के बीच  5 जून, 2016 से 

प्रभावी। 

और जबदक, कें रीय सरकार ने पयाावरण (संरक्षण) जनयमावली के जनयम 5 के उप-जनयम (3) के साथ परित 

पयाावरण (संरक्षण) अजधजनयम, 1986 (1986 का 29) की धारा 6 और धारा 25 के अधीन अपनी िजियों का 

प्रयोग करते हुए भारत के राजपत्र, असाधारण में स.का.आ. 3305 (अ), तारीख 7 ददसंबर, 2015 और 

सा.का.जन.593 (अ), तारीख 28 जून, 2018 द्वारा जवद्युत उत् पादन की क्षमता और जवद्युत संयंत्र की संस्ट् थापना की 

तारीख और समय-बद्ध रीजत से प्राप् त दकए जाने के आधार पर ताप जवद्युत संयंत्रों की जवजभन्‍द न श्रेजणयों के जलए 

उत् सजान मानकों और जवजन्द्‍ ट जल उपभोग को प्रकाजित दकया था। 

और जबदक, पयाावरण, वन और जलवायु पररवतान मंत्रालय ने जवद्युत मंत्रालय द्वारा  ददनांक 13 अक् तूबर, 

2017 को प्रस्ट् ततु की गई यथा संिोजधत योजना के अनुसार जवजभन्‍द न ताप जवद्यतु संयंत्रों को विा 2022 तक प्रदिूण 

जनयंत्रण उपकरण संस्ट् थाजपत करने के जलए पयाावरण (संरक्षण) अजधजनयम, 1986 की धारा 5 के तहत जनदेि जारी 

करने के जलए कें रीय प्रदिूण जनयतं्रण बोडा को ददनांक 7 ददसंबर, 2017 के िा.सं. क् य-ू15017/40/2007-सीपीडब्‍ ल् य ू

द्वारा जनदेि ददए। 

 और जबदक, जवद्युत मंत्रालय ने अन्‍द य बातों के साथ-साथ यह अभ् यावेदन दकया ह ै दक प्रदिूण जनयंत्रण 

प्रौद्योजगदकयों के उन्‍द नत होने के साथ ही ताप जवद्यतु संयंत्र दहन प्रदक्रया से उत् पन्‍द न ्लाई-ऐि का पता लगाने में 

बेहतर उपकरणों से सुसजित हुए हैं और जबना धलुा कोयला अजधक कुिलता और जमतव् ययता से प्रयोग दकया जा 

सकता ह;ै ताप जवद्युत संयंत्रों को राख अवयवों की जवजभन्‍द न दकस्ट् मों के साथ कोयले के जलए जडजाइन दकया गया ह ै

और इनमें सूखी राख (ड्राई ऐि) जनकालने, उसका रखरखाव करन ेऔर राख के उपयोग के जलए आपूर्तत प्रणाजलयों को 

उपलब्‍ ध कराया गया ह;ै धुल ेकोयले के उपयोग से जबजली उत् पादन महगंा हो जाता ह;ै ताप जवद्युत संयंत्रों में उत् पन्‍द न 

्लाई-ऐि सीमेंट जनमााण, ईंटें बनाने, सड़क जबछान,े खनन के उपरांत ररक् त हुए स्ट् थलों और जनचल ेक्षेत्रों को भरन ेके 

जलए बैक-दिल सामग्री जैसे कई लाभकारी उपयोगों के जलए प्रयोग की जा रही ह;ै औसतन ऐि की मात्रा 34% तक 

बनाए रखन ेकी आवश् यकता उद्योगों को कोयल ेका आयात करने के जलए प्रेररत करती ह ैजजससे जवदेिी मुरा इत् यादद 

का बजहवााह (आऊट्लो) होता ह।ै 

और जबदक, कोयला मंत्रालय न ेअन्‍द य बातों के साथ-साथ अभ् यावेदन दकया ह ैदक कोयला खानें विों से कच् चे 

कोयले की गुणवत् ता, आकार और बाहरी सामग्री में सुधार के जलए जनरंतर कडे़ प्रयास कर रही हैं जजससे सभी 

संबंजधत उपकरणों की टूट-िूट में उल् लेखनीय कमी आई ह,ै कोयला धलुाई प्रदक्रया में कई प्रकार का रखरखाव होता ह ै

और कोयला खानों से धलुाई-स्ट् थलों (वािरीज़) तक कोयले की बड़ी मात्रा को सड़क द्वारा ले जाने और दिर आग े
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[भाग II—खण् ड 3(ii)] भारत का राजपत्र : असाधारण 3 

जवद्युत संयंत्रों तक ल ेजाने के जलए रेल साइडडग्‍ ज़ तक ले जान ेसे बचना; धुलाई की प्रदक्रया केवल कोयल ेको धलुे हुए 

कोयले और वािरी अवजि्‍ ट में बॉंटती ह ैजबदक खजनत कोयले की राख की मात्रा वही रहती ह;ै जनम् न श्रेणी कोयला 

वािरी अवजि्‍ ट कई छोटे उपयोगकताा उद्योगों में, अजधक प्रदिूण आदद सृजजत करत ेहैं। 

और जबदक, कोयला मंत्रालय और जवद्यतु मंत्रालय ने इसजलए अनुरोध दकया ह ै दक ददनांक 2 जनवरी, 

2014 की अजधसूचना पर पुन: जवचार द्वारा, जवद्युत संयंत्रों को धुले हुए कोयले के प्रयोग के जलए अजधदेजित करने पर 

गौर दकया जाना अपेजक्षत ह ैजजससे पयाावरण पर प्रजतकूल प्रभाव डाले जबना कोयल ेकी लंबी दरूी की ढुलाई के जलए 

जबजली के उत् पादन में आसानी होगी। 

और जबदक, नीजत आयोग ने अपनी ररपोटा में वािरीज़, कोयला खनन, पररवहन और जवद्युत संयंत्रों में 

कोयले की खपत की दजृि से इस जविय का जवश् लेिण करने के बाद अन्‍द य बातों के साथ-साथ संजक्षप् त में यह 

अभ् यावेदन दकया ह ै दक समीपवती उद्योगों में वािरी अवजि्‍ ट का इस्ट् तेमाल अजधक प्रदिूण पैदा करता ह;ै चंूदक 

वािरी अवजि्‍ ट अनेक छोटे उद्योगों में जवतररत होत ेहैं, इसजलए जवद्युत संयंत्र पर उत् पन्‍द न प्रदिूण की तलुना में अनेक 

स्ट् थलों पर उत् पन्‍द न प्रदिूण को जनयंजत्रत करना अजधक करिन होता ह;ै धुलाई प्रदक्रया में उत् पन्‍द न राख (ऐि) कोयला 

कणों के साथ-साथ पानी को भी प्रदजूित करती ह ैऔर इसका लाभकारी उपयोग नहीं दकया जा सकता, कोयला 

धुलाई प्रदक्रया में पानी का अजधक प्रयोग होता ह,ै अपजि्‍ ट सृजन होता ह;ै वािरी अवजि्‍ ट के जनपटान का 

पयाावरण पर प्रजतकूल प्रभाव होता ह ै क् योंदक इसमें बड़ी मात्रा में जनम् न श्रणेी कोयला अवजि्‍ ट, तरल अपजि्‍ ट 

प्रवाह, कोयला भण् डारण, कोयला जमट्टी का रखरखाव, अपवाह और उड़न ेवाली धलू का रखरखाव और जनपटान 

करना होता ह,ै कोयला धुलाई का स्ट् थलाकृजत, जल जनकास स्ट् वरूप और गुणवत् ता, जल जनकायों, बडे़ पैमाने पर 

प्रजतवेिी वाय ुगणुवत् ता पर भी प्रजतकूल प्रभाव पड़ता ह;ै धुलाई प्रदक्रया से जवद्युत उत् पादन की लागत में भी वृजद्ध 

होती ह ैजजसका कोई पयाावरणीय लाभ इत् यादद भी नहीं होता। 

और जबदक, नीजत आयोग ने इसजलए जसिाररि की ह ै दक पयाावरणीय और प्रदिूण मानकों का जनधाारण 

करना और उन्‍द हें लागू करना जववेकपूणा होगा, जजन्‍द हें कोयल े में ऐि की मात्रा प्रजतबंजधत दकए जाने के बजाए, 

पररवहन दरूी के आधार पर जवद्युत उत् पादकों के साथ जोड़ा जाना चाजहए। 

और जबदक, पयाावरण, वन और जलवाय ुपररवतान मंत्रालय ऊजाा मंत्रालय, कोयला मंत्रालय के अभ् यावेदनों, 

नीजत आयोग और कई जहतधारकों की ररपोटा पर जववेचन करन े तथा सावधानीपूवाक जवचार करन े के बाद एवं 

जनजहत में जनम् नजलजखत जन्‍ किा पर पहुचंा ह—ै 

i) खजनत कोयले में ऐि सामग्री की मात्रा समान रहती ह।ै वािरी से ऐि सामग्री दो स्ट् थानों (वािरी 

और जवद्यतु संयंत्र) में जवभाजजत हो जाती ह ैजबदक जबना धलुा कोयला जवद्युत संयंत्र में प्रयोग 

दकया जाता ह,ै ऐि सामग्री  का जनपटान केवल एक स्ट् थान अथाात जवद्युत संयंत्र में दकया जाता ह;ै 

ii) ताप जवद्युत संयंत्र प्रदिूण जनयतं्रण, ऐि प्रबंधन के जलए तकनीकी रूप से सुसजित होते हैं क् योंदक 

उनमें ्लाई-ऐि का जनराकरण करने के जलए उच् च क्षमता वाले उपकरण होते हैं, ड्राई ऐि 

जन्‍ क्रमण और हैंडडलग जसस्ट् टम, ऐि उपयोग के जलए सप् लाई जसस्ट् टम और ्ल ूगैसों को जततर-

जबतर करन ेके जलए बडे़ टाल (स्ट् टैक) होते हैं;  

iii) पयाावरण, वन और जलवाय ु पररवतान मंत्रालय न े उत् सजान मानक अजधसूजचत दकए हैं जजनमें 

क्रमि: ताप जवद्यतु संयंत्रों को समयबद्ध रीजत से इन मानकों का पालन करने के जलए अजधदजेित 

दकया गया ह;ै 
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और जबदक, ्लाई ऐि प्रबंधन और जवजभन्‍द न स्ट् तरों पर जबना धलु ेकोयल ेके संसाधन के दौरान उत् पन्‍द न अन्‍द य 

संबंजधत  पयाावरणीय पहलुओं सजहत जबना धुल ेकोयल ेकी हैंडडलग के जलए यथासंभव उत् कृ्‍ ट कायाढांचे को अपनाना 

समयोजचत ह।ै 

और जबदक, कोयला मंत्रालय ने अभ् यावेदन दकया ह ै दक मौजूदा अप्रत् याजित कोजवड-19 महामारी और 

इसके िलस्ट् वरूप देि में ऊजाा उत् पादन के जलए कोयला के्षत्र की मांग को प्रोत् साजहत कर घरेलू कोयले के उपयोग की 

तत् काल आवश् यकता को देखत ेहुए यह वांछनीय ह ैदक तत् काल अजधसूचना जारी की जाए। 

अब, इसजलए, कें रीय सरकार पयाावरण (संरक्षण) जनयमावली, 1986 के जनयम 5 के उपजनयम (4) के साथ 

परित पयाावरण संरक्षण अजधजनयम, 1986 (1986 का 29) की धारा 3, धारा 6 और धारा 25 के तहत अपनी 

िजियों का प्रयोग करत ेहुए, उक् त जनयमावती के जनयम 5 के उपजनयम (3) के भाग (अ) के तहत सूचना दनेे की 

अजनवायाता को हटा देने के उपरांत जनजहत में पयाावरण (संरक्षण) जनयमावली, 1986 को आगे संिोजधत करते हुए 

एतद्द्वारा  जनम् नजलजखत  जनयम बनाती ह,ै अथाात्  : 

1. (1) इन जनयमों को पयाावरण (संरक्षण) संिोधन जनयमावली, 2020 कहा जाएगा। 

 (2) ये सरकारी गज़ट में प्रकाजित होने की तारीख से लागू होंगे। 

2. पयाावरण (संरक्षण) जनयमावली, 1986 में, जनयम 3 में, उपजनयम (8) के जलए जनम् नजलजखत उपजनयम 

प्रजतस्ट् थाजपत होगा, अथाात् :- 

‘’(8) ताप जवद्यतु संयंत्रों को, ऐि सामग्री अथवा दरूी संबंधी अनुबंधों के जबना, जनम् नजलजखत ितों के 

अध् याधीन कोयले के प्रयोग की अनुमजत होगी: 

(1) उत् सजान मानदण् डों के जलए प्रौद्योजगकीय समाधान जनधााररत करना: 

i. वतामान अजधसूचनाओं और कें रीय प्रदिूण जनयंत्रण बोडा द्वारा समय-समय पर जारी अनदुिेों के 

अनुसार जवजवक् त सामग्री के जलए जवजन्द्‍ ट मानदंडों का अनुपालन करना। 

ii. वािरी के मामल े में जमडडलग और अवजि्‍ टों का एिबीसी(तरलीकृत तल दहन) प्रौद्योजगकी 

आधाररत जवद्यतु संयंत्रों में उपयोग दकया जाए। एिबीसी संयंत्रों में जमडडलग और अवजि्‍ टों के 

जलए वािरी में संयोजन (डलकेज) होना चाजहए। 

2. ऐि पॉन्‍द ड का प्रबंधन: 

i. ताप जवद्यतु संयंत्र धुल ेहुए कोयले से जबना धलु ेहुए कोयले पर जस्ट्वच करन ेके कारण ्लाई-ऐि 

पॉन्‍द ड(मौजूदा जवद्युत उत् पादन क्षमता) की अजतररक् त क्षमता की पात्रता प्राप् त दकए जबना, समय-

समय पर जारी की गई अजधसूचनाओं में यथा-अजधसूजचत ितों का पालन करें। 

ii. ऐि प्रबंधन के जलए जल की खपत को अनुकूल करने हतेु समुजचत प्रौद्योजगकी समाधान लाग ूहों; 

iii. यदद आवश् यक हो तो ्लाई-ऐि का अजधकतम उपयोग सुजनजित करने के जलए स्ट् थल जवजि्‍ ट 

जस्ट्थजतयों के आधार पर ऐि का पथृक् करण इलैक् रो-स्ट् टेरटक अवक्षेपक (प्रेसीजपटेटर) स्ट् तर पर दकया 

जाए। 

iv. ताप जवद्युत संयंत्र उपयुाक् त 2(i) के अध् याधीन, छोड़ी हुई अथवा चालू खानों (वर्ककग माइन्‍द स) में 

(खान माजलकों द्वारा सुजवधाजनक बनाया जाए) पयाावरणीय सुरक्षा उपायों के साथ ्लाई-ऐि का 

जनपटान करें। 

3. पररवहन: 
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i. ढके हुए रेलवे वैगन (जतरपाल अथवा दकसी अन्‍द य माध् यम से ढके हुए रेलवे वैगन) और/अथवा खान-

क्षेत्र से परे ढके हुए वाहक (कन्‍द वेयर) द्वारा ही कोयल ेका पररवहन दकया जाए। तथाजप, जब तक 

रेल पररवहन/वाहक इन्‍द रास्ट् रक् चर उपलब्‍ ध नहीं हो जाता, सड़क पररवहन रकों द्वारा दकया जाए 

जो जतरपाल अथवा दकसी अन्‍द य माध् यम से ढके हुए हों। 

ii. ताप जवद्युत संयंत्र द्वारा सुजनजित दकया जाए दक  

(क)    रेल अथवा कन्‍द वेयर द्वारा पररवहन के जलए जवद्युत संयंत्र में अथवा इसके समीप रेल   साइडडग 

सुजवधा अथवा कन्‍द वेयर सुजवधा स्ट् थाजपत हो; और 

(ख) यदद रेल अथवा कन्‍द वेयर सुजवधा की अनुपलब्‍ धता के कारण पररवहन न हो पाए, तो यह 

सुजनजित दकया जाए दक संबंजधत खान के जडलीवरी स्ट् थान से कोयले का पररवहन ढके हुए 

रकों (जतरपाल अथवा दकसी अन्‍द य माध् यम द्वारा), अथवा दकसी अन्‍द य यतं्रीकृत बंद रक से सड़क 

द्वारा हो। 

(4) इसे जवत् तीय विा 2020-21 और उसके बाद के जलए संबंजधत पररयोजनाओं हतेु संगत पयाावरणीय स्ट् वीकृजत 

की अजतररक् त ितें भी समझा जाएगा। मौजूदा पयाावरणीय स्ट् वीकृजतयों को संिोजधत दकया जाएगा तादक 

संगत क्षेत्रों के जलए उपरोक् त ितों को प्रवतानिील बनाया जा सके। तदनुसार संबंजधत राज् य प्रदिूण जनयंत्रण 

बोडा द्वारा प्रचालन की अनुमजत जारी की जाएगी।  

[िा.सं. 13014/01/2020–आईए-।(टी)]  

गीता मेनन, संयुक् त सजचव   

रटप् पण—मूल जनयम भारत के राजपत्र में सं.का.आ. 844(अ), तारीख 19 नवंबर 1986 द्वारा प्रकाजित दकए गए थ े

और पश् चातवती संिोधन सं.का.आ. 82(अ), तारीख 16 िरवरी, 1987; का.आ. 64(अ), तारीख  

18 जनवरी, 1988; सा.का.जन. 931(अ), तारीख 27 अक् तूबर,1989; का.आ. 23(अ), तारीख  

16 जनवरी, 1991; सा.का.जन. 95(अ), तारीख 12 िरवरी, 1992; सा.का.जन. 329(अ), तारीख 13 

माचा, 1992; सा.का.जन. 562(अ), तारीख 27 मई, 1992; सा.का.जन. 884(अ), तारीख 20 नवंबर, 

1992; सा.का.जन. 386 (अ), तारीख 22 अप्रलै, 1993; सा.का.जन. 422 (अ), तारीख 19 मई, 1993; 

सा.का.जन. 801 (अ), तारीख 31 ददसंबर, 1993; सा.का.जन. 320 (अ), तारीख 16 माचा, 1994; 

सा.का.जन. 560 (अ), तारीख 19 जसतंबर, 1997; सा.का.जन. 378 (अ), तारीख 30 जून, 1998; 

सा.का.जन. 07 (अ), तारीख 22 ददसंबर, 1998; सा.का.जन. 407 (अ), तारीख 31 मई, 2001; 

सा.का.जन. 826 (अ), तारीख 16 नवंबर, 2009; सा.का.जन. 513 (अ), तारीख 28 जून, 2012; 

सा.का.जन. 02 (अ), तारीख 02 जनवरी, 2014; का.आ. 3305 (अ), तारीख 07 ददसंबर, 2015; 

सा.का.जन. 593 (अ), तारीख 28 जून, 2018; और का.आ. 236 (अ), तारीख 16 जनवरी, 2020 द्वारा 

दकए गए। 

 

 

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE 

NOTIFICATION 

New Delhi, the 21st May, 2020 

S.O. 1561(E).－Whereas the Central Government had, in exercise of its powers under Section 3, 
Section 6 and Section 25 of Environment (Protection) Act, 1986 (29 of 1986) read with rule 5 of Environment 
(Protection) Rules, 1986, published draft rules further to amend sub-rule (8) of rule 3 of Environment 
(Protection) Rules, 1986, in the Gazette of India, Extraordinary, vide number G.S.R. 02(E), dated the  
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6  THE GAZETTE OF INDIA : EXTRAORDINARY    [PART II—SEC. 3(ii)] 

2nd January, 2014 mandating certain categories of thermal power plants to use coal with ash content restricted to 
34%. 

And whereas, the said Notification vide number G.S.R. 02(E) dated the 2nd January, 2014, mandated 
coal based thermal power plants to use raw or blended or beneficiated coal with ash content not exceeding 
thirty-four percent (34%), on quarterly basis, by the time lines given below: 

 

Sl. No. Category of Power Plant Distance of location of Thermal 
Power Plant from pit-head/coal mine  

Time lines 

(a) Stand-alone Thermal Power Plants 
(any capacity), and 

Captive Thermal Power Plants (with 
capacity of 100 MW and above) 

  

Located in urban areas, or 
ecologically sensitive areas or 
critically polluted areas, irrespective 
of distance from pit-head, except pit-
head power plants. 

With effect from  

2nd June, 2014. 

(b) beyond 1000 km With effect from 

2nd June, 2014. 

(c) between 750-1000 km With effect from  

1st January, 2015. 

(d) between 500-749 km With effect from  

5th June, 2016. 

And whereas, the Central Government had, in exercise of its powers under sections 6 and 25 of the 
Environment (Protection) Act, 1986 (29 of 1986) read with sub-rule (3) of rule 5 of the Environment 
(Protection) Rules, in the Gazette of India, Extraordinary, vide number S.O. 3305 (E), dated the 7th December, 
2015 and G.S.R. 593 (E), dated the 28th June, 2018 published the emission standards and specific water 
consumption for various category of thermal power plants, based on capacity of power generation and date of 
installation of power plant and to be achieved in time bound manner. 

And whereas, the Ministry of Environment, Forest and Climate Change directed the Central Pollution 
Control Board vide F.No.Q-15017/40/2007-CPW dated the 7th December, 2017 to issue Directions under 
Section 5 of Environment (Protection) Act, 1986, to various Thermal Power Plants to install pollution control 
equipment as per the revised plan submitted by the Ministry of Power dated the 13th October, 2017 by 2022. 

And whereas, the Ministry of Power has, inter alia, represented that with advancement in pollution 
control technologies, thermal power plants are better equipped to capture fly-ash generated in combustion 
process and unwashed coal can be used more efficiently and economically; thermal power plants are designed 
for coal with wide variety of ash content and are equipped with dry ash evacuation, handling and supply systems 
for ash utilisation; using washed coal makes power generation costlier; fly ash generated in thermal power 
plants is being used in several beneficial uses like cement manufacturing, brick making, road laying, back-fill 
material for reclamation of mine voids and low lying areas; requirement of maintaining average ash content to 
34% prompts industries to undertake import of coal, resulting in outflow of foreign exchange etc.  

And Whereas, the Ministry of Coal has, inter alia, represented that the coal mines are constantly 
striving to improve raw coal in terms of quality, size and extraneous material over the years which has 
considerably reduced wear and tear of all related equipment, coal washing process involves multiple handling 
and avoidable road transportation of huge quantities of coal from coal mines to washeries and then to rail 
sidings for onward transport to power plants; the washing process only  divides the coal into washed coal and 
washery rejects while the ash content of mined coal remains the same; use of low grade coal washery rejects, in 
the multiple small user industries, generates more pollution etc. 

And Whereas, the Ministry of Coal and Ministry of Power have, therefore, represented that the 
mandating power plants to use washed coal requires to be revisited by reconsidering the notification dated the 
2nd January, 2014 which will help ease power generation for long distance haulage of coal without adverse 
impact on the environment.  

And Whereas, the NITI Aayog, in its report after analysing the issue from the perspective of 
washeries, Coal mining, transportation and consumption of coal at power plants has, inter alia, summed up that 
use of washery rejects in nearby industries generates more pollution; since washery rejects are distributed in 
number of smaller industries, the pollution control at numerous points is more difficult than controlling the 
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pollution at power plant end; Ash generated in the washing process pollutes water along with coal particles and 
cannot be gainfully utilised; Coal washing process involves increased water use, effluent generation; Disposal of 
washery rejects has negative environmental impact as it has to handle and dispose huge quantity of low grade 
coal washery rejects, liquid effluent streams, coal storage, handling coal dust, runoff and fugitive dust; Coal 
washing also adversely impacts topography, water drainage pattern and quality, water bodies, surrounding air 
quality at large scale; Washing process increases the cost of power generation with no commensurate 
environmental advantages etc. 

  And Whereas, NITI Aayog has, therefore, recommended that it may be prudent to determine and 
enforce the environmental and pollution norms, to be complied with by the power generators, rather than 
restricting the ash content in coal, based on distance of transportation. 

And Whereas, the Ministry of Environment, Forest and Climate Change, after deliberating the 
representations from Ministry of Power, Ministry of Coal, report of NITI Aayog and various stakeholders and 
after careful considerations & in larger public interest, arrived at the following: 

(i) The extent of ash content in mined coal remains the same. With washeries, the ash content gets divided 
at two places (washeries and the power plant), whereas if unwashed coal is used in power plant, the ash 
content is handled at only one place viz. the power plant; 

(ii) Thermal power plants are technologically equipped to address pollution control, ash management as 
they have high efficiency equipment to capture fly ash, dry ash evacuation and handling systems, ash 
supply systems for ash utilisation and tall stacks for wider dispersal of flue gases; 

(iii) The Ministry of Environment, Forest and Climate Change has notified emission norms, mandating 
respective thermal power plants to adhere to such norms in a time bound manner; 

And Whereas, it is expedient to adopt best possible framework towards handling of unwashed coal 
including management of fly ash and other associated environmental aspects arising out of processing of 
unwashed coal at different stages.  

And Whereas, the Ministry of Coal has represented that in view of the existing unprecedented 
COVID-19 pandemic and the resultant immediate requirement of utilization of domestic coal by stimulating 
coal sector demand for power generation in the country, it is desirable to issue the notification at the earliest. 

Now, therefore, in exercise of the powers conferred by Section 3, Section 6 and Section 25 of the 
Environment Protection Act, 1986 (29 of 1986) read with sub-rule (4) of rule 5 of the Environment (Protection) 
Rules, 1986, the Central Government, after having dispensed with the requirement of notice under clause (a) of 
sub-rule (3) of rule 5 of the said rules, in public interest, hereby makes the following rules to further amend the 
Environment (Protection) Rules, 1986, namely :-  

1. (1) These rules may be called the Environment (Protection) Amendment Rules, 2020 

(2) They shall come into force on the date of their publication in the Official Gazette. 

2. In the Environment (Protection) Rules, 1986, in rule 3, for sub-rule (8), the following sub-rule 
shall be substituted, namely :- 

“(8) Use of coal by Thermal Power Plants, without stipulations as regards ash content or distance, 
shall be permitted subject to following conditions:  

 (1) Setting Up Technology Solution for emission norms: 

(i) Compliance of specified emission norms for Particulate Matter, as per extant 
notifications and instructions of Central Pollution Control Board, issued from time to 
time. 

(ii) In case of washeries, Middling and rejects to be utilized in FBC (Fluidised Bed 
Combustion) technology based thermal power plants. Washery to have linkage for 
middling and rejects in Fluidised Bed Combustion plants.  

(2) Management of Ash Ponds: 

(i) The thermal powers plants shall comply with conditions, as notified in the Fly Ash 
notification issued from time to time, without being entitled to additional capacity of 
fly ash pond (for existing power generation capacity) on ground of switching from 
washed coal to unwashed coal. 

(ii) Appropriate Technology solutions shall be applied to optimise water consumption for 
Ash management; 
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8  THE GAZETTE OF INDIA : EXTRAORDINARY    [PART II—SEC. 3(ii)] 

(iii) The segregation of ash may be done at the Electro-Static Precipitator stage, if required, 
based on site specific conditions, to ensure maximum utilization of fly ash; 

(iv)  Subject to 2(i) above, the thermal power plants to dispose flyash in abandoned or 
working mines (to be facilitated by mine owner) with environmental safeguards.  

 

 

(3) Transportation: 

(i) Coal transportation may be undertaken by covered Railway wagon (railway wagons 
covered by tarpaulin or other means) and/or covered conveyer beyond the mine area. 
However, till such time enabling Rail transport/conveyer infrastructure is not 
available, road transportation may be undertaken in trucks, covered by tarpaulin or 
other means.  

(ii) It shall be ensured by the thermal power plant that  

a. Rail siding facility or conveyor facility is set up at or near the power plant, for 
transportation by rail or conveyor; and 

b. If transportation by rail or conveyor facility is not available, ensure that the coal is 
transported out from the Delivery Point of the respective mine in covered trucks 
(by tarpaulin or other means), or any mechanized closed trucks by road.  

(4) This shall also be deemed to be additional conditions of the relevant Environmental Clearances for 
respective projects for financial year 2020-21 and onwards. The existing Environmental 
Clearances shall stand modified so as to make the above conditions operative for relevant sectors. 
The Consent to Operate shall be issued by respective State Pollution Control Boards accordingly.” 

[F.No.13014/01/2020-IA.I(T)] 

GEETA MENON, Jt. Secy. 

Note:-The principal rules were published in the Gazette of India vide number S.O. 844(E), dated the 
19th November,1986 and subsequently amended vide numbers S.O. 82(E), dated 16th February, 
1987; S.O. 64(E), dated18th January, 1988; G.S.R. 931(E), dated 27th October, 1989; S.O. 23(E), 
dated 16th January, 1991; G.S.R. 95(E), dated 12th February, 1992; G.S.R.329(E), dated  
13th March, 1992; G.S.R. 562(E), dated 27th May, 1992; G.S.R. 884(E), dated 20th November, 
1992; G.S.R. 386(E), dated 22nd April, 1993; G.S.R. 422(E), dated 19th May, 1993; G.S.R. 
801(E), dated 31st December, 1993; G.S.R. 320(E), dated 16th March, 1994; G.S.R. 560(E), 
dated 19th September, 1997; G.S.R. 378(E), dated 30th June, 1998;G.S.R. 7(E), dated 22nd 
December, 1998; G.S.R. 407(E), dated 31st May, 2001; G.S.R. 826(E), dated 16th November, 
2009; G.S.R. 513(E), dated 28th June, 2012;  G.S.R. 02(E) dated 2nd January, 2014; S.O. 3305 
(E), dated 7th December, 2015; G.S.R. 593(E), dated 28th June, 2018 and S.O. 236 (E), dated 
16th January, 2020. 

 

 

 

 

 

 

 

 

 

 

Uploaded by Dte. of Printing at Government of India Press, Ring Road, Mayapuri, New Delhi-110064 
and Published by the Controller of Publications, Delhi-110054. ALOK KUMAR Digitally signed by ALOK KUMAR 

Date: 2020.05.21 20:45:57 +05'30'

213

1415

LENOVO
Typewritten Text
A8(8/8)



Scanned by CamScanner214

1416

LENOVO
Typewritten Text
ANNEXURE-09

LENOVO
Typewritten Text
A9(1/1)



¿UûÊË‚ª…∏U ⁄UÊ¡¬òÊ, ÁŒŸÊ¢∑§ } ◊ß¸UU wÆwÆ÷Êª v ] 417

∑˝§◊Ê¢∑§ v~ ] ⁄UÊÿ¬È⁄U, ‡ÊÈ∑˝§flÊ⁄U, ÁŒŸÊ¢∑§ } ◊ß¸UU wÆwÆóflÒ‡ÊÊπ v}, ‡Ê∑§ v~yw

÷Êª 1

⁄UÊíÿ ‡ÊÊ‚Ÿ ∑§ •ÊŒ‡Ê

‚Ê◊Êãÿ ¬˝‡ÊÊ‚Ÿ Áfl÷Êª
◊¢òÊÊ‹ÿ, ◊„UÊŸŒË ÷flŸ, ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄

ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄U ÁŒŸÊ¢∑§ w ◊Êø¸UU wÆwÆ

∑˝§◊Ê¥∑§ ß¸U v-Æw/wÆwÆ/∞∑§-w.ó⁄UÊíÿ ‡ÊÊ‚Ÿ ∞ÃŒ˜mÊ⁄UÊ Áfl÷ÊªËÿ •ÊŒ‡Ê ÁŒŸÊ¥∑§ vw-vw-wÆv~ mÊ⁄UÊ üÊË ≈UÊ◊Ÿ Á‚¥„U ‚ÊŸflÊŸË,
÷Ê.¬˝.‚. (wÆÆy) ∑§Ê •ÁäÊ‚◊ÿ flÃŸ◊ÊŸ ◊¥ ¬ŒÊãŸÃ ∑§⁄U ‚Áøfl, ◊ÈÅÿ◊¥òÊË ∑§ ¬Œ ¬⁄U ¬ŒSÕ ∑§⁄UÃ „ÈU∞ ‚Áøfl, Áfl◊ÊŸŸ Áfl÷Êª, ‚¥øÊ‹∑§,
Áfl◊ÊŸŸ, ‚¥øÊ‹∑§, ∑Î§Á· ÃÕÊ •ÊÿÈÄÃ ªãŸÊ ∑§Ê •ÁÃÁ⁄UÄÃ ¬˝÷Ê⁄U ‚ÊÒ¥¬Ê ªÿÊ „ÒU. ©UÄÃÊŒ‡Ê ◊¥ •Ê¥Á‡Ê∑§ ‚¥‡ÊÊäÊŸ ∑§⁄UÃ „ÈU∞ ‚¥øÊ‹∑§, ∑Î§Á· ∑§
•ÁÃÁ⁄UÄÃ ¬˝÷Ê⁄U ∑§ SÕÊŸ ¬⁄U •ÊÿÈÄÃ, ∑Î§Á· ∑§Ê •ÁÃÁ⁄UÄÃ ¬˝÷Ê⁄U ¬˝ŒÊŸ ∑§⁄UÃÊ „ÒU.

‡Ê· ¬˝÷Ê⁄U ÿÕÊflÃ˜ ⁄U„¥Uª.

                  ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
∑§◊‹¬˝ËÃ Á‚¥„U, ‚Áøfl.

‚¢øÊ‹∑§, ◊Èº˝áÊ ÃÕÊ ‹πŸ ‚Ê◊ª˝Ë, ¿UûÊË‚ª…∏U mÊ⁄UÊ ‡ÊÊ‚∑§Ëÿ ˇÊòÊËÿ ◊Èº˝áÊÊ‹ÿ, ⁄UÊ¡ŸÊ¢ŒªÊ¢fl ‚ ◊ÈÁº˝Ã ÃÕÊ ¬˝∑§ÊÁ‡ÊÃówÆwÆ.

¬¢¡ËÿŸ ∑˝§◊Ê¢∑§
“¿UûÊË‚ª…∏U/ŒÈª¸/Æ~/wÆvx-wÆvz.”

“Á’¡Ÿ‚ ¬ÊS≈U  ∑§   •ãÃª¸Ã  «UÊ∑§
‡ÊÈÀ∑§ ∑§ ŸªŒ ÷ÈªÃÊŸ  (Á’ŸÊ  «UÊ∑§
Á≈U∑§≈U) ∑§ ¬˝·áÊ „UÃÈ •ŸÈ◊Ã.  ∑˝§◊Ê¢∑§
¡Ë. w-ww-¿UûÊË‚ª…∏U ª¡≈UU/x} Á‚.
‚. Á÷‹Êß¸, ÁŒŸÊ¢∑§ xÆ-z-wÆÆv.”

¿UûÊË‚ª…∏U ⁄UÊ¡¬òÊ
¬˝ÊÁœ∑§Ê⁄U ‚ ¬˝∑§ÊÁ‡ÊÃ

Áfl·ÿó‚ÍøË
÷Êª v.ó(v) ⁄UÊÖÿ ‡ÊÊ‚Ÿ ∑§ •ÊŒ‡Ê, (w) Áfl÷Êª ¬˝◊ÈπÊ¥ ∑§ •ÊŒ‡Ê,

(x) ©Uëø ãÿÊÿÊ‹ÿ ∑§  •ÊŒ‡Ê  •ÊÒ⁄U  •Áœ‚ÍøŸÊ∞¢, (y)
⁄UÊÖÿ ‡ÊÊ‚Ÿ ∑§ ‚¢∑§À¬, (z) ÷Ê⁄UÃ ‡ÊÊ‚Ÿ ∑§ •ÊŒ‡Ê •ÊÒ⁄U
•Áœ‚ÍøŸÊ∞¢, ({) ÁŸflȨ̂øŸ •ÊÿÊª, ÷Ê⁄UÃ ∑§Ë •Áœ‚ÍøŸÊ∞¢,
(|) ‹Ê∑§-÷Ê·Ê ¬Á⁄UÁ‡ÊCÔU.

÷Êª w.óSÕÊŸËÿ ÁŸ∑§Êÿ ∑§Ë •Áœ‚ÍøŸÊ∞¢.

÷Êª x.ó(v) ÁflôÊÊ¬Ÿ  •ÊÒ⁄U  ÁflÁflœ  ‚ÍøŸÊ∞¢,  (w) ‚Ê¢ÁÅÿ∑§Ëÿ
    ‚ÍøŸÊ∞¢.

÷Êª y.ó(∑§)   (v) ¿UûÊË‚ª…∏U Áflœÿ∑§,    (w) ¬˝fl⁄U ‚Á◊ÁÃ ∑§
¬˝ÁÃflŒŸ, (x) ‚¢‚Œ ◊¥ ¬È⁄U—SÕÊÁ¬Ã Áflœÿ∑§, (π) (v)
•äÿÊŒ‡Ê,   (w) ¿UûÊË‚ª…∏U •ÁœÁŸÿ◊,   (x) ‚¢‚Œ˜Ô ∑§
•ÁœÁŸÿ◊,  (ª) (v) ¬˝ÊM§¬ ÁŸÿ◊,  (w) •¢ÁÃ◊ ÁŸÿ◊.

yv|

215

1417

LENOVO
Typewritten Text
ANNEXURE-10

LENOVO
Typewritten Text
A10 (1/12)



¿UûÊË‚ª…∏U ⁄UÊ¡¬òÊ, ÁŒŸÊ¢∑§ } ◊ß¸UU wÆwÆ [  ÷Êª v418

flŸ Áfl÷Êª
◊¢òÊÊ‹ÿ, ◊„UÊŸŒË ÷flŸ, ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄, Á¡‹Ê-⁄UÊÿ¬È⁄U

ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄U ÁŒŸÊ¢∑§ wÆ »§⁄Ufl⁄UË wÆwÆ

‚¥‡ÊÊäÊŸ

∑˝§◊Ê¥∑§ ∞»§ Æv-|x/wÆÆv/vÆ-÷Ê.fl.‚.óÁfl÷ÊªËÿ ‚◊‚¥Åÿ∑§ •ÊŒ‡Ê ÁŒŸÊ¥∑§ vy-Æw-wÆwÆ ∑§ ‚⁄U‹ ∑˝§◊Ê¥∑§-w ∑§ ∑§ÊÚ‹◊-y ◊¥
©UÀ‹ÁπÃ üÊË ¡.∞.‚Ë.∞‚. ⁄UÊfl (v~}|), ÷Ê⁄UÃËÿ flŸ ‚flÊ •ÁäÊ∑§Ê⁄UË ∑§Ë ‚flÊÁŸflÎÁûÊ ÁÃÁÕ xv-Æ|-wÆwv ∑§ SÕÊŸ ¬⁄U ÁŒŸÊ¥∑§ xÆ-Æ{-
wÆwv ¬…∏UÊ ¡Ê∞.

                  ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
÷ÊS∑§⁄U Áfl‹Ê‚ ‚¥ÁŒ¬ÊŸ, ‚¥ÿÈÄÃ ‚Áøfl.

ªÎ„U (¬ÈÁ‹‚) Áfl÷Êª
◊¢òÊÊ‹ÿ, ◊„UÊŸŒË ÷flŸ, ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄

ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄U ÁŒŸÊ¢∑§ vy ¡Ÿfl⁄UË wÆwÆ

∑˝§◊Ê¥∑§ ∞»§ x-w}/wÆv~/ªÎ„U-ŒÊ.óŒá«U ¬˝Á∑˝§ÿÊ ‚¥Á„UÃÊ, v~|x (v~|x ∑§Ê w) ∑§Ë äÊÊ⁄UÊ w ∑§ πá«U (äÊ) mÊ⁄UÊ ¬˝ŒûÊ ‡ÊÁÄÃÿÊ¥ ∑§Ê
¬˝ÿÊª ◊¥ ‹ÊÃ „ÈU∞, ⁄UÊíÿ ‚⁄U∑§Ê⁄U, ¡Ÿ‚ÈÁfläÊÊ ÃÕÊ ¬˝‡ÊÊ‚ÁŸ∑§ ŒÎÁCU ‚ ∞ÃŒ˜mÊ⁄UÊ, ¬Ífl¸ •ÁäÊ‚ÍøŸÊ ◊¥ •Ê¥Á‡Ê∑§ ‚¥‡ÊÊäÊŸ ∑§⁄UÃ „ÈU∞, ŸËø ŒË ªß¸U
‚Ê⁄UáÊË ∑§ ∑§ÊÚ‹◊ (x) ◊¥ ©UÀ‹ÁπÃ ¬ÈÁ‹‚ ÕÊŸÊ, Á¡‚∑§Ë ¬˝ÁflÁCUÿÊ¥ ÃàSÕÊŸË ∑§ÊÚ‹◊ (y) ÃÕÊ (z) ◊¥ ©UÀ‹ÁπÃ „Ò¥U, ∑§Ê ∑§ÊÚ‹◊ (w) ◊¥
©UÀ‹ÁπÃ ¬ÈÁ‹‚ ÕÊŸÊ ∑§ SÕÊŸËÿ ˇÊòÊÊÁäÊ∑§Ê⁄U ∑§ M§¬ ◊¥ •ÁäÊ‚ÍÁøÃ ∑§⁄UÃË „ÒU —ó

‚Ê⁄UáÊË

‚. ∑˝§. ©U‚ ¬ÈÁ‹‚ ÕÊŸÊ/øÊÒ∑§Ë Ã„U‚Ë‹/ ©U¬ ¬ÈÁ‹‚ ÕÊŸÊ/øÊÒ∑§Ë Ã„U‚Ë‹/ ¬˝SÃÊÁflÃ ª˝Ê◊Ê¥ ¬≈UflÊ⁄UË
Á¡‹Ê ∑§ ŸÊ◊ Á¡‚◊¥ SÕÊŸËÿ Á¡‹Ê ∑§ ŸÊ◊ Á¡‚◊¥ SÕÊŸËÿ ∑§ ŸÊ◊ „UÀ∑§Ê Ÿê’⁄U
ˇÊòÊ ‚Áê◊Á‹Ã Á∑§ÿÊ ¡ÊŸÊ „ÒU. ˇÊòÊ •¬flÁ¡¸Ã Á∑§ÿÊ ¡ÊŸÊ „ÒU.

(v) (w) (x) (y) (z)

Á¡‹Êó’SÃ⁄U

Æv. ¬ÈÁ‹‚ ÕÊŸÊ-◊Ê‹flÊ„UË, øÊÒ∑§Ë-∑§∑§ŸÊ⁄U, ¬ÈÁ‹‚ ÕÊŸÊ-◊Ê⁄U«ÍU◊, ◊Ê‹flÊ„UË Æv
Æw. Ã„U‚Ë‹-‹Ê„Uá«UËªÈ«∏Ê,Á¡‹Ê-’SÃ⁄U. Ã„U‚Ë‹-‹Ê„Uá«UËªÈ«∏Ê, Á¡‹Ê-’SÃ⁄U. ’ÊŒ‹Ë Æv
Æx. ∑§„UøŸÊ⁄U Æv
Æy. ∞⁄U¬Èá«U Æv
Æz. ≈U≈U◊ Æv
Æ{. ¬Ê©U‹ Æv
Æ|. ¬È‚¬Ê‹ ‘’’ Æv
Æ}. ‚Ê‹¬Ê‹ Æv
Æ~. „U⁄UÊ¸∑§Ê«U⁄U Æv
vÆ. Á¬ìÊË∑§Ê«U⁄U Æv
vv. •◊‹ËäÊÊ⁄U Æw
vw. ∑§Ê«∏ŸÊ⁄U Æw
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No. F 3-28/2019/Home-2.—In exercise of the powers conferred by sub-clause (s) of Section 2 of the Code
of Criminal Procedure, 1973 (No. 2 of 1974), the State Government, in view of public convenience and administra-
tive resons hereby, notifies, by making partial amendment in the previous notification, the police station mentioned
in column (3) having corresponding entires mentioned in column (4) and (5) as local jurisdiction of Police Station
mentioned in column (2) in the table below :—

S. No. Name of Police Station/ Name of Police Station/ Name of the Patwari
Tehsil/District in which Tehsil/District from which proposed Halka
the local area has to be the local area has to be villages Number

included excluded
(1) (2) (3) (4) (5)

District—Bastar

01. Police Station-Malewahi Out Post-Kaknaar Malewahi 01
02. Tehsil-Lohandiguda Police Station-Mardum Bodali 01
03. District-Bastar. Tehsil-Lohandiguda, Kahchenar 01
04. District-Bastar. Arpund 01
05. Tetam 01
06. Paual 01
07. Puspal ‘B’ 01
08. Salepal 01
09. Harrakodar 01
10. Pichchikoder 01
12. Amlidhar 02
13. Kodenar 02

                  ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
◊È∑È§ãŒ ª¡Á÷ÿ, ©U¬-‚Áøfl.

ÿÊ¡ŸÊ, •ÊÁÕ¸∑§ ∞fl¥ ‚Ê¥ÁÅÿ∑§Ë Áfl÷Êª
◊¢òÊÊ‹ÿ, ◊„UÊŸŒË ÷flŸ, ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄, ⁄UÊÿ¬È⁄U

ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄U ÁŒŸÊ¢∑§ | ¡Ÿfl⁄UË wÆwÆ

∑˝§◊Ê¥∑§ ∞»§ v-vÆ/wÆvy/wx.óßU‚ Áfl÷Êª ∑§ •ÊŒ‡Ê ∑˝§◊Ê¥∑§ w{/wÆÆv/ÿÊ.•Ê.‚Ê¥/wx, ÁŒŸÊ¥∑§ vÆ ¡Ÿfl⁄UË, wÆÆv ∞fl¥ Áfl÷ÊªËÿ
‚◊‚¥Åÿ∑§ •ÊŒ‡Ê ÁŒŸÊ¥∑§ Æy-vÆ-wÆvy ∑§Ê •ÁäÊ∑˝§Á◊Ã ∑§⁄UÃ „ÈUÿ, ⁄UÊíÿ ‡ÊÊ‚Ÿ ∞ÃŒ˜mÊ⁄UÊ, “⁄UÊíÿ ÿÊ¡ŸÊ •ÊÿÊª, ¿UûÊË‚ª…∏U” ∑§Ê ÁŸêŸÊŸÈ‚Ê⁄U
¬ÈŸª¸∆UŸ ∑§⁄UÃ „ÈU∞ ŒÊÁÿàfl ÁŸäÊÊ¸Á⁄UÃ ∑§⁄UÃÊ „ÒU —ó

v. ‚¥⁄UøŸÊ —ó

v. •äÿˇÊ ◊ÊŸŸËÿ ◊ÈÅÿ◊¥òÊË¡Ë

w. ¬ÍáÊ¸ ∑§ÊÁ‹∑§ ©U¬ÊäÿˇÊ (v) ⁄UÊíÿ ‡ÊÊ‚Ÿ mÊ⁄UÊ ◊ŸÊŸËÃ

x. ¬ŒŸ ‚ŒSÿ (y) ⁄UÊíÿ ◊¥ÁòÊ¬Á⁄U·Œ˜ ‚ ◊ÊŸ. ◊ÈÅÿ◊¥òÊË¡Ë mÊ⁄UÊ ◊ŸÊŸËÃ x ‚ŒSÿ ∞fl¥ ◊ÊŸŸËÿ
ÿÊ¡ŸÊ ◊¥òÊË¡Ë.

y. ¬ÍáÊ¸∑§Ê‹ËŸ ‚ŒSÿ (v) ⁄UÊíÿ ‡ÊÊ‚Ÿ mÊ⁄UÊ ◊ŸÊŸËÃ

z. •‡ÊÊ‚∑§Ëÿ ‚ŒSÿ (x) ∑Î§Á·, ©UlÊª, Á‡ÊˇÊÊ, SflÊSâÿ, ‚Ê◊ÊÁ¡∑§ ˇÊòÊ, •Õ¸‡ÊÊSòÊ ‚ •ÁäÊ∑§Ã◊ Æx
‹éäÊ ¬˝ÁÃÁDUÃ √ÿÁÄÃ. (⁄UÊíÿ ‡ÊÊ‚Ÿ mÊ⁄UÊ ◊ŸÊŸËÃ).
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{. •¥‡Ê∑§Ê‹ËŸ ‚ŒSÿ (w) •ÁäÊ∑§Ã◊ w ‚ŒSÿ. ⁄UÊíÿ ∑§ ¬˝◊Èπ Áfl‡flÁfllÊ‹ÿÊ¥, ‡ÊÊäÊ ‚¥SÕÊŸÊ¥ ∞fl¥
•ãÿ ¬˝Ê‚¥Áª∑§ ‚¥SÕÊ•Ê¥ ‚ ¬ŒŸ ‚ŒSÿ ∑§ M§¬ ◊¥. (∞∑§ fl·¸ ∑§ ø∑˝§Ëÿ
•ÊäÊÊ⁄U ¬⁄U) ⁄UÊíÿ ‡ÊÊ‚Ÿ mÊ⁄UÊ ◊ŸÊŸËÃ.

|. SÕÊß¸U •Ê◊¥ÁòÊÃ v.   ◊ÈÅÿ ‚Áøfl,
w.   ÷Ê⁄U‚ÊäÊ∑§ ‚Áøfl, ÁflûÊ/ÿÊ¡ŸÊ •ÊÁÕ¸∑§ ∞fl¥ ‚Ê¥ÁÅÿ∑§Ë/¬¥øÊÿÃ ∞fl¥
     ª˝Ê◊ËáÊ Áfl∑§Ê‚/Ÿª⁄UËÿ ¬˝‡ÊÊ‚Ÿ ∞fl¥ Áfl∑§Ê‚/∑Î§Á· ÁflôÊÊŸ ∞fl¥ Á∑§‚ÊŸ
      ∑§ÀÿÊáÊ  ÃÕÊ ¡Òfl  ¬˝ÊÒlÊÁª∑§Ë/•ÊÁŒ◊ ¡ÊÁÃ  ÃÕÊ •ŸÈ‚ÍÁøÃ ¡ÊÁÃ
      Áfl∑§Ê‚ Áfl÷Êª.

}. ¬ÍáÊ¸∑§ÊÁ‹∑§ ‚ŒSÿ ‚Áøfl ‡ÊÊ‚Ÿ mÊ⁄UÊ ¬ŒSÕ ‚Áøfl SÃ⁄UËÿ •ÁäÊ∑§Ê⁄UË.

w. •ÊÿÊª ∑§ ŒÊÁÿàfl —ó
(v) ⁄UÊíÿ ∑§ •ÊÁÕ¸∑§ ∞fl¥ ◊ÊŸfl ‚¥‚ÊäÊŸÊ¥ ∑§Ê ◊ÍÀÿÊ¥∑§Ÿ ∑§⁄U ©UŸ∑§ ‚flÊ¸ÁäÊ∑§ ¬˝÷ÊflË ©U¬ÿÊª ∞fl¥ ⁄UÊíÿ ∑§ ‚◊SÃ ˇÊòÊÊ¥ ∑§

‚¥ÃÈÁ‹Ã Áfl∑§Ê‚ ∑§ ©U¬Êÿ ‚È¤ÊÊŸÊ.

(w) ‚ÃÃ˜ ‚¥¬Ê·áÊËÿ Áfl∑§Ê‚ (SDG) ÃÕÊ “¡Ÿ ÉÊÊ·áÊÊ ¬òÊ” ∑§ ©UŒ˜Œ‡ÿÊ¥ ∞fl¥ “ßU¥≈U⁄U-¡Ÿ⁄‘U‡ÊŸ‹ ßUÁÄfl≈UË” ∑§ Á‚hUÊ¥Ã ∑§Ê
∑§ãº˝ ◊¥ ⁄Uπ∑§⁄U ÿÊ¡ŸÊ ÁŸ◊Ê¸áÊ ∑§ ‚¥Œ÷¸ ◊¥ Áfl÷ÊªÊ¥ ∑§Ê ‚È¤ÊÊfl ŒŸÊ.

(x) Áfl∑§ãº˝Ë∑Î§Ã ÿÊ¡ŸÊ (Decentralized Planning) ÁŸ◊Ê¸áÊ, ‚◊ËˇÊÊ ∞fl¥ ßUŸ ÿÊ¡ŸÊ•Ê¥ ∑§ •ÊäÊÊ⁄U ¬⁄U ‚¥‚ÊäÊŸ ÁflÃ⁄UáÊ ∑§Ë
¬˝ÊÕÁ◊∑§ÃÊ ÁŸäÊÊ¸Á⁄UÃ ∑§⁄UŸ ∑§ Á‹∞ ⁄UÊíÿ ‡ÊÊ‚Ÿ ∑§Ê ‚◊ÿ-‚◊ÿ ¬⁄U ‚È¤ÊÊfl ŒŸÊ.

(y) ‡ÊÊ‚Ÿ mÊ⁄UÊ ‚¥øÊÁ‹Ã ÿÊ¡ŸÊ•Ê¥ ∞fl¥ ∑§Êÿ¸∑˝§◊Ê¥ ∑§Ë ¬˝ªÁÃ ∑§Ë •Êfl‡ÿ∑§ÃÊŸÈ‚Ê⁄U ‚◊ËˇÊÊ ∞fl¥ ◊ÍÀÿÊ¥∑§Ÿ (Evaluation)
∑§⁄UŸÊ ÃÕÊ ©UŸ◊¥ ‚ÈäÊÊ⁄U ∑§ ‚¥’¥äÊ ◊¥ ‡ÊÊ‚Ÿ ∑§Ê ‚È¤ÊÊfl ŒŸÊ.

(z) ÁflÁ÷ãŸ ‚Ä≈U‚¸ ◊¥ ⁄UÊíÿ ∑§ Áfl∑§Ê‚ ∑§ Á‹ÿ ©U¬ÿÊªË ÁŸŒÊŸÊà◊∑§/Áfl‡‹·áÊÊà◊∑§ •äÿÿŸ ¬˝ÊÿÊÁ¡Ã ∑§⁄UŸÊ ∞fl¥ ⁄UÊC˛UËÿ ÃÕÊ
•¥Ã⁄UÊ¸C˛UËÿ SÃ⁄U ¬⁄U ‚»§‹ ¬Êß¸U ªß¸U ŸËÁÃÿÊ¥ fl Best Practices ∑§Ê •äÿÿŸ ∑§⁄U ⁄UÊíÿ ◊¥ ‹ÊªÍ Á∑§ÿ ¡ÊŸ ∑§ ‚¥Œ÷¸ ◊¥ ⁄UÊÿ
ŒŸÊ.

({) ŸflÊøÊ⁄UÊ¥ ∑§Ê •äÿÿŸ ∑§⁄U ¬˝Êà‚ÊÁ„UÃ ∑§⁄UŸ „UÃÈ ‡ÊÊ‚Ÿ ∑§Ê ‚È¤ÊÊfl ŒŸÊ.

(|) ‡ÊÊ‚Ÿ ∞fl¥ ‡ÊÊ‚ŸûÊ⁄U Áfl·ÿÊ¥ ¬⁄U ⁄UÊC˛UËÿ ∞fl¥ flÒÁ‡fl∑§ SÃ⁄U ¬⁄U •¬ŸÊÿË ¡Ê ⁄U„UË ŸËÁÃÿÊ¥ ∑§Ê •äÿÿŸ ∑§⁄UŸÊ fl ⁄UÊíÿ ∑§ Á‹ÿ
ŸËÁÃ ŸÃÎàfl (Policy Lead) ¬˝ŒÊŸ ∑§⁄UÃ „ÈUÿ Think Tank ∑§ M§¬ ◊¥ ∑§Êÿ¸ ∑§⁄UŸÊ.

(}) ‚◊ÿ-‚◊ÿ ¬⁄U ◊ÊŸŸËÿ ◊ÈÅÿ◊¥òÊË ¡Ë ∞fl¥ •äÿˇÊ, ⁄UÊíÿ ÿÊ¡ŸÊ •ÊÿÊª mÊ⁄UÊ ¬˝ŒûÊ •ãÿ ∑§ÊÿÊZ ∑§Ê ‚¥¬ÊÁŒÃ ∑§⁄UŸÊ.

                  ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
•Ê‡ÊË· ∑È§◊Ê⁄U ÷≈˜U≈U, ‚Áøfl.

•ÊflÊ‚ ∞fl¥ ¬ÿÊ¸fl⁄UáÊ Áfl÷Êª
◊¢òÊÊ‹ÿ, ◊„UÊŸŒË ÷flŸ, ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄

ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄U ÁŒŸÊ¢∑§ x »§⁄Ufl⁄UË wÆwÆ

∑˝§◊Ê¥∑§ ∞»§ |-x~/wÆv|/xw.ó¿UûÊË‚ª…∏U Ÿª⁄U ÃÕÊ ª˝Ê◊ ÁŸfl‡Ê •ÁäÊÁŸÿ◊, v~|x (∑˝§◊Ê¥∑§ wx ‚Ÿ˜ v~|x) ∑§Ë äÊÊ⁄UÊ vx ∑§Ë
©U¬äÊÊ⁄UÊ (w) ∑§ πá«U (∑§) mÊ⁄UÊ ¬˝ŒûÊ ‡ÊÁÄÃÿÊ¥ ∑§Ê ¬˝ÿÊª ◊¥ ‹ÊÃ „ÈU∞, ⁄UÊíÿ ‡ÊÊ‚Ÿ ∞ÃŒ˜mÊ⁄UÊ ßU‚ Áfl÷Êª ∑§Ë ‚◊‚¥Åÿ∑§ •ÁäÊ‚ÍøŸÊ ÁŒŸÊ¥∑§
Æ}-Æv-wÆv} mÊ⁄UÊ ªÁ∆UÃ ‚ÊŸ„UÃ ÁŸfl‡Ê ˇÊòÊ ◊¥ •ŸÈ‚ÍøË-∞∑§ ◊¥ ÁŒÿ ªÿ ª˝Ê◊ ¡ÊÁªÿÊ, ∑§¿UÊ«∏Ë, ÷ªflÃ¬È⁄U, ŸÊÒªÊß¸U, π«∏ªÊ¥fl πÈŒ¸, ¬Á⁄U„UÃ,
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⁄U¡¬È⁄UË, ¬‹Ê«UË«UÊ¥«U, ’«∏flÊ⁄U, ¬àÕ⁄UªflÊ¥, ◊¥¤ÊªflÊ¥ πÈŒ¸, Ã¥¡Ê⁄UÊ, ◊á«˛UÊ, ‚ÊŸÊ⁄UË, Á¿¥UªÈ⁄UÊ ∑§Ê ‡ÊÊÁ◊‹ ∑§⁄UÃ „ÈU∞ ¬ÈŸª¸Á∆UÃ ‚ÊŸ„UÃ ÁŸfl‡Ê ˇÊòÊ ∑§Ë
‚Ë◊Ê∞¥ •ŸÈ‚ÍøË-ŒÊ ÁŸäÊÊ¸Á⁄UÃ ∑§Ë ¡ÊÃË „ÒU —ó

•ŸÈ‚ÍøË-∞∑§

‚ÊŸ„UÃ ÁŸfl‡Ê ˇÊòÊ ◊¥ ‡ÊÊÁ◊‹ ª˝Ê◊

ª˝Ê◊ —ó  ¡ÊÁªÿÊ, ∑§¿UÊ«∏Ë, ÷ªflÃ¬È⁄U, ŸÊÒªÊß¸U, π«∏ªflÊ¥ πÈŒ¸, ¬Á⁄U„UÃ, ⁄U¡¬È⁄UË, ¬‹Ê«UË«UÊ¥«U, ’«∏flÊ⁄U, ¬àÕ⁄UªflÊ¥, ◊¥¤ÊªflÊ¥ πÈŒ¸, Ã¥¡Ê⁄UÊ, ◊á«˛UÊ,
 ‚ÊŸÊ⁄UË, Á¿¥UªÈ⁄UÊ.

•ŸÈ‚ÍøË-ŒÊ

‚ÊŸ„UÃU ÁŸfl‡Ê ˇÊòÊ ∑§Ë ¬ÈŸª¸Á∆UÃ ‚Ë◊Ê∞¥

©UûÊ⁄U ◊¥      — ª˝Ê◊ ¡Ê◊≈UË∑§⁄UÊ, ⁄U¡ÊÒ‹Ë, ¬Ê¥«UË, ¬⁄UË„UÃ, ⁄U¡¬È⁄UË, •◊„U⁄U, ÷Èß¸U„UÊ⁄UË¬Ê⁄UÊ, ‚ÊŸ„UÃ, ◊á«˛UÊ, ÷ªflÃ¬È⁄U, ◊¤ÊªflÊ¥ πÈŒ¸, ∑§¿UÊ«∏Ë,
¡ÊÁªÿÊ ∞fl¥ ¬‹Ê«UË«UÊ¥«U ª˝Ê◊Ê¥ ∑§Ë ©UûÊ⁄UË ‚Ë◊Ê Ã∑§.

¬Ífl¸ ◊¥    — ª˝Ê◊ ¬‹Ê«UË«UÊ¥«U, Ã¥¡Ê⁄UÊ, ¬àÕ⁄UªflÊ¥, ’‚flÊ„UË, ◊äÊÊÒ⁄UÊ, ŸÊÒªß¸U ∞fl¥ ’«∏flÊ⁄U ª˝Ê◊Ê¥ ∑§Ë ¬ÍflË¸ ‚Ë◊Ê Ã∑§.

ŒÁˇÊáÊ ◊¥    — ª˝Ê◊ ’«∏flÊ⁄U, ŸÊÒªß¸U, ∑§≈UªÊ«UË, ∑È§‡Ê◊„UÊ, ¬È‚‹Ê, ∑§Êø⁄U«UÊ¥«U, Á’⁄UÊÒ⁄UË«UÊ¥«U, ∑§fl⁄UÊ’„U⁄UÊ, ø∑§«UÊ¥«U ∞fl¥ ÷≈˜U∆UË¬Ê⁄UÊ ª˝Ê◊Ê¥ ∑§Ë
ŒÁˇÊáÊË ‚Ë◊Ê Ã∑§.

¬Á‡ø◊ ◊¥   — ª˝Ê◊ ÷≈˜U∆UË¬Ê⁄UÊ, ⁄U¡ÊÒ‹Ë, ÷Ò¥‚flÊ⁄U ∞fl¥ ¡Ê◊≈UË∑§⁄UÊ ª˝Ê◊Ê¥ ∑§Ë ¬Á‡ø◊Ë ‚Ë◊Ê Ã∑§.

ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄,U ÁŒŸÊ¢∑§ y »§⁄Ufl⁄UË wÆwÆ

∑˝§◊Ê¥∑§ ∞»§ |-v{/wÆv~/xw.ó¿UûÊË‚ª…∏U Ÿª⁄U ÃÕÊ ª˝Ê◊ ÁŸfl‡Ê •ÁäÊÁŸÿ◊, v~|x ∑§Ë äÊÊ⁄UÊ v|-∑§ (v) ∑§ •¥Ãª¸Ã ÕÊŸπê„UÁ⁄UÿÊ
ÁŸfl‡Ê ˇÊòÊ Á¡‹Ê ’◊Ã⁄UÊ ∑§Ë Áfl∑§Ê‚ ÿÊ¡ŸÊ ÃÒÿÊ⁄U ∑§⁄UŸ „UÃÈ ‚Á◊ÁÃ ∑§Ê ª∆UŸ ßU‚ Áfl÷Êª ∑§Ë ‚◊‚¥Åÿ∑§ •ÁäÊ‚ÍøŸÊ ÁŒŸÊ¥∑§ w}-Æ}-wÆv~
mÊ⁄UÊ Á∑§ÿÊ ªÿÊ „ÒU. ©UÄÃ •ÊŒ‡Ê ∑§ ©U¬äÊÊ⁄UÊ (æ§) ◊¥ ©UÀ‹ÁπÃ “¡Ÿ¬Œ ¬¥øÊÿÃ ’◊Ã⁄UÊ, Á¡‹Ê ’◊Ã⁄UÊ” ∑§ SÕÊŸ ¬⁄U “¡Ÿ¬Œ ¬¥øÊÿÃ ‚Ê¡Ê”
¬…∏UÊ ¡Êfl.

ŸflÊ ⁄UÊÿ¬È⁄U, •≈U‹ Ÿª⁄U, ÁŒŸÊ¢∑§ vv »§⁄Ufl⁄UË wÆwÆ

∑˝§◊Ê¥∑§ ∞»§ |-wÆ/wÆv|/xw.ó⁄UÊíÿ ‡ÊÊ‚Ÿ ∞ÃŒ˜mÊ⁄UÊ ¿UûÊË‚ª…∏U Ÿª⁄U ÃÕÊ ª˝Ê◊ ÁŸfl‡Ê •ÁäÊÁŸÿ◊, v~|x (∑˝§. wx ‚Ÿ˜ v~|x) ∑§Ë
äÊÊ⁄UÊ wx-∑§ (v) ∞fl¥ (w) ∑§ •¥Ãª¸Ã ßU‚ Áfl÷Êª ∑§Ë ‚◊‚¥Åÿ∑§ ‚ÍøŸÊ ÁŒŸÊ¥∑§ w}-Æz-wÆv~ mÊ⁄UÊ ‚Ë¬Ã Áfl∑§Ê‚ ÿÊ¡ŸÊ wÆxv ◊¥ ‹Ê∑§
¬˝ÿÊ¡ŸÊÕ¸ ÁŸêŸÊŸÈ‚Ê⁄U ÷ÍÁ◊ ∑§Ê ©U¬Ê¥Ã⁄UáÊ ¬˝SÃÊÁflÃ ∑§⁄UÃ „ÈUÿ ŒÊ ¬˝◊Èπ ŒÒÁŸ∑§ SÕÊŸËÿ ‚◊ÊøÊ⁄U ¬òÊÊ¥ ◊¥ ∞∑§ ÁŒŸ ¬˝∑§ÊÁ‡ÊÃ ∑§Ë ªß¸U ÕË —ó
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‚Ë¬Ã Áfl∑§Ê‚ ÿÊ¡ŸÊ wÆxv ◊¥ ©U¬Ê¥Ã⁄UáÊ

∑˝§. ª˝Ê◊ ∑§Ê ŸÊ◊ π‚⁄UÊ ∑˝§. ⁄U∑§’Ê Áfl∑§Ê‚ ÿÊ¡ŸÊ ◊¥ •ÁœÁŸÿ◊ ∑§Ë œÊ⁄UÊ wx-∑§ (v)
(∞∑§«∏ ◊¥) •¥ªË∑Î§Ã ¬˝SÃÊfl ∞fl¥ (w) ∑§ Ã„UÃ˜ ©U¬Ê¥Ã⁄UáÊ

(v) (w) (x) (y) (z) ({)

v. ‚‹⁄U vw~| ~z.Æw} ∑Î§Á· •ÊÒlÊÁª∑§ (∞◊.•Ê⁄U.-v|, v} ◊ÊŸÁøòÊ
¬.„U.Ÿ¥. vv/vz ∞∑§«∏ ◊¥ ŒÁ‡Ê¸Ã v} ◊Ë≈U⁄U ◊Êª¸ ¿UÊ«∏∑§⁄U)

w. ©UÄÃ ©U¬Ê¥Ã⁄UáÊ ©UlÊª Áfl÷Êª ∑§Ê •ÊÒlÊÁª∑§ ¬˝ÿÊ¡Ÿ „UÃÈ „Ò¥U.

x. ‚ÍøŸÊ ◊¥ ©UÀ‹ÁπÃ ÁŸÁ‡øÃ˜ ‚◊ÿÊflÁäÊ ◊¥ ∑§Êß¸U •Ê¬ÁûÊ/‚È¤ÊÊfl ¬˝ÊåÃ Ÿ„UË¥ „ÈU•Ê „ÒU.

y. •Ã— ⁄UÊíÿ ‡ÊÊ‚Ÿ ∞ÃŒ˜mÊ⁄UÊ ‚Ë¬Ã Áfl∑§Ê‚ ÿÊ¡ŸÊ wÆxv ◊¥ ©U¬⁄UÊÄÃ ©U¬Ê¥Ã⁄UáÊ ∑§Ë ¬ÈÁCU ∑§⁄UÃÊ „ÒU. ©UÄÃ ©U¬Ê¥Ã⁄UáÊ ‚Ë¬ÃU Áfl∑§Ê‚ ÿÊ¡ŸÊ
wÆxv ∑§Ê •¥ªË∑Î§Ã ÷Êª „UÊªÊ.

                  ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
÷Ê‚∑§⁄U Áfl‹Ê‚ ‚¥ÁŒ¬ÊŸ, ‚¥ÿÈÄÃ ‚Áøfl.

⁄UÊ¡Sfl Áfl÷Êª
∑§ÊÿÊ¸‹ÿ, ∑§‹Ä≈U⁄U, Á¡‹Ê ¡Ê¥¡ªË⁄U-øÊ¥¬Ê (¿UûÊË‚ª…∏U),U ∞fl¢ ¬ŒŸ ©U¬-‚Áøfl, ¿UûÊË‚ª…∏U ‡ÊÊ‚Ÿ, ⁄UÊ¡Sfl

∞fl¥ •Ê¬ŒÊ ¬˝’¥äÊŸ Áfl÷Êª

¡Ê¥¡ªË⁄U, ÁŒŸÊ¥∑§ wx •¬˝Ò‹ wÆwÆ

∑˝§◊Ê¥∑§ yvyÆ/•-}w/wÆ.óøÍ¢Á∑§ ⁄UÊÖÿ ‡ÊÊ‚Ÿ ∑§Ê ÿ„U ¬˝ÃËÃ „UÊÃÊ „ÒU Á∑§ ß‚‚ ‚¢‹ÇŸ •ŸÈ‚ÍøË ∑§ πÊŸ (v) ‚ (y) ◊¥ flÁáÊ¸Ã ÷ÍÁ◊
∑§Ë •ŸÈ‚ÍøË ∑§ πÊŸ ({) ◊¥ ©U‚∑§ ‚Ê◊Ÿ ÁŒÿ ªÿ ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ ∑§ Á‹ÿ •Êfl‡ÿ∑§ÃÊ „ÒU •ÕflÊ •Êfl‡ÿ∑§ÃÊ ¬«∏UŸ ∑§Ë ‚¢÷ÊflŸÊ „ÒU. •Ã—
÷ÍÁ◊ •¡¸Ÿ, ¬ÈŸflÊ¸‚Ÿ •ÊÒ⁄U ¬ÈŸ√ÿ¸flSÕÊ¬Ÿ ◊¥ ©UÁøÃ ¬˝ÁÃ∑§⁄U •ÊÒ⁄U ¬Ê⁄UŒÁ‡Ê¸ÃÊ ∑§Ê •ÁäÊ∑§Ê⁄U •ÁäÊÁŸÿ◊, wÆvx (Á¡‚ ∞ÃŒ˜ ¬‡øÊÃ˜ •ÁäÊÁŸÿ◊
wÆvx ∑§„UÊ ¡ÊÿªÊ) ∑§Ë äÊÊ⁄UÊ vv ∑§Ë ©U¬-äÊÊ⁄UÊ (v) ∑§ ©U¬’¥äÊÊ¥ ∑§ •ŸÈ‚Ê⁄U ‚÷Ë ‚¥’¥ÁäÊÃ √ÿÁQ§ÿÊ¥ ∑§Ê ßU‚∑§ mÊ⁄UÊ ßU‚ •Ê‡Êÿ ∑§Ë ‚ÍøŸÊ ŒË
¡ÊÃË „ÒU Á∑§ ⁄UÊíÿ ‡ÊÊ‚Ÿ ∞ÃŒ˜mÊ⁄UÊ •ŸÈ‚ÍøË ∑§ πÊŸ (z) ◊¥ ©UÀ‹ÁπÃ ¬˝ÊÁäÊ∑§Ê⁄UË ∑§Ê ©UÄÃ ÷ÍÁ◊ ∑§ ‚¥’¥äÊ ◊¥ äÊÊ⁄UÊ vw ∑§ •¥Ãª¸Ã ŒË ªÿË
‡ÊÁÄÃÿÊ¥ ∑§Ê ¬˝ÿÊª ∑§⁄UŸ ∑§ Á‹∞ ¬˝ÊÁäÊ∑Î§Ã ∑§⁄UÃÊ „ÒU —ó

•ŸÈ‚ÍøË

                          ÷ÍÁ◊ ∑§Ê fláÊ¸Ÿ                    œÊ⁄UÊ vw ∑§ mÊ⁄UÊ                 ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ

Á¡‹Ê Ã„U‚Ë‹ Ÿª⁄U/ª˝Ê◊ ‹ª÷ª ˇÊòÊ»§‹ ¬˝ÊÁœ∑Î§Ã •Áœ∑§Ê⁄UË   ∑§Ê fláÊ¸Ÿ
(„UÄ≈Uÿ⁄U ◊¥)

(v) (w) (x) (y) (z) ({)

¡Ê¥¡ªË⁄U-øÊ¥¬Ê ◊Ê‹π⁄UÊÒŒÊ ¬⁄U‚Ê v.wzÆ ∑§Êÿ¸¬Ê‹Ÿ •Á÷ÿ¥ÃÊ, ‹Ê∑§ ÁŸ◊Ê¸áÊ ¬ÊÃÊ ¬⁄U‚Ê »§ªÈ⁄U◊ ◊Êª¸
 ¬.„U.Ÿ¥. Æ~ Áfl÷Êª   øÊ¥¬Ê    ‚¥÷Êª,   øÊ¥¬Ê ÁŸ◊Ê¸áÊ „UÃÈ.

Á¡‹Ê-¡Ê¥¡ªË⁄U-øÊ¥¬Ê.

÷ÍÁ◊ ∑§Ê ŸÄ‡ÊÊ (å‹ÊŸ) ∑§Ê ÁŸ⁄UËˇÊáÊ ‚¥’¥ÁäÊÃ •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ.), ‚ÄÃË ∑§ ∑§ÊÿÊ¸‹ÿ ◊¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU.

       ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
¡. ¬Ë. ¬Ê∆U∑§, ∑§‹Ä≈U⁄U ∞fl¥ ¬ŒŸ ©U¬-‚Áøfl.
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∑§ÊÿÊ¸‹ÿ, ∑§‹Ä≈U⁄U, Á¡‹Ê ©UûÊ⁄U ’SÃ⁄U ∑§Ê¥∑§⁄U (¿UûÊË‚ª…∏U),U ∞fl¢ ¬ŒŸ ©U¬-‚Áøfl, ¿UûÊË‚ª…∏U ‡ÊÊ‚Ÿ,
⁄UÊ¡Sfl ∞fl¥ •Ê¬ŒÊ ¬˝’¥äÊŸ Áfl÷Êª

∑§Ê¥∑§⁄U, ÁŒŸÊ¥∑§ vx »§⁄Ufl⁄UË wÆwÆ

‚¥‡ÊÊÁäÊÃ

∑˝§◊Ê¥∑§/v{/•-}w/wÆv{-v|.óøÍ¢Á∑§ ⁄UÊÖÿ ‡ÊÊ‚Ÿ ∑§Ê ÿ„U ¬˝ÃËÃ „UÊÃÊ „ÒU Á∑§ ß‚‚ ‚¢‹ÇŸ •ŸÈ‚ÍøË ∑§ πÊŸ (v) ‚ (y) ◊¥ flÁáÊ¸Ã
÷ÍÁ◊ ∑§Ë •ŸÈ‚ÍøË ∑§ πÊŸ ({) ◊¥ ©U‚∑§ ‚Ê◊Ÿ ÁŒÿ ªÿ ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ ∑§ Á‹ÿ •Êfl‡ÿ∑§ÃÊ „ÒU •ÕflÊ •Êfl‡ÿ∑§ÃÊ ¬«∏UŸ ∑§Ë ‚¢÷ÊflŸÊ
„ÒU. •Ã— ÷ÍÁ◊ •¡¸Ÿ, ¬ÈŸflÊ¸‚Ÿ •ÊÒ⁄U ¬ÈŸ√ÿ¸flSÕÊ¬Ÿ ◊¥ ©UÁøÃ ¬˝ÁÃ∑§⁄U •ÊÒ⁄U ¬Ê⁄UŒÁ‡Ê¸ÃÊ ∑§Ê •ÁäÊ∑§Ê⁄U •ÁäÊÁŸÿ◊, wÆvx (Á¡‚ ∞ÃŒ˜ ¬‡øÊÃ˜
•ÁäÊÁŸÿ◊ wÆvx ∑§„UÊ ¡ÊÿªÊ) ∑§Ë äÊÊ⁄UÊ vv ∑§Ë ©U¬-äÊÊ⁄UÊ (v) ∑§ ©U¬’¥äÊÊ¥ ∑§ •ŸÈ‚Ê⁄U ‚÷Ë ‚¥’¥ÁäÊÃ √ÿÁQ§ÿÊ¥ ∑§Ê ßU‚∑§ mÊ⁄UÊ ßU‚ •Ê‡Êÿ ∑§Ë
‚ÍøŸÊ ŒË ¡ÊÃË „ÒU Á∑§ ⁄UÊíÿ ‡ÊÊ‚Ÿ ∞ÃŒ˜mÊ⁄UÊ •ŸÈ‚ÍøË ∑§ πÊŸ (z) ◊¥ ©UÀ‹ÁπÃ ¬˝ÊÁäÊ∑§Ê⁄UË ∑§Ê ©UÄÃ ÷ÍÁ◊ ∑§ ‚¥’¥äÊ ◊¥ äÊÊ⁄UÊ vw ∑§ •¥Ãª¸Ã ŒË
ªÿË ‡ÊÁÄÃÿÊ¥ ∑§Ê ¬˝ÿÊª ∑§⁄UŸ ∑§ Á‹∞ ¬˝ÊÁäÊ∑Î§Ã ∑§⁄UÃÊ „ÒU —ó

•ŸÈ‚ÍøË

                          ÷ÍÁ◊ ∑§Ê fláÊ¸Ÿ                    œÊ⁄UÊ vw ∑§ mÊ⁄UÊ                 ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ

Á¡‹Ê Ã„U‚Ë‹ Ÿª⁄U/ª˝Ê◊ ‹ª÷ª ˇÊòÊ»§‹ ¬˝ÊÁœ∑Î§Ã •Áœ∑§Ê⁄UË   ∑§Ê fláÊ¸Ÿ
(„UÄ≈Uÿ⁄U ◊¥)

(v) (w) (x) (y) (z) ({)

©UûÊ⁄U ’SÃ⁄U øÊ⁄UÊ◊Ê ‡ÊÊ„UflÊ«∏Ê v.}~ ∑§Êÿ¸¬Ê‹Ÿ •Á÷ÿ¥ÃÊ, ‹Ê∑§ ÁŸ◊Ê¸áÊ ÃÊ⁄U‚ªÊ¥fl - ‡ÊÊ„UflÊ«∏Ê
∑§Ê¥∑§⁄U  ¬.„U.Ÿ¥. xv Áfl÷Êª,  ‚ÃÈ    ÁŸ◊Ê¸áÊ    ‚¥÷Êª, ◊Êª¸  ∑§ Á∑§.◊Ë. z/{

¡ªŒ‹¬È⁄U. ◊¥   ◊„UÊŸŒË  ¬⁄U ‚ÃÈ
ÁŸ◊Ê¸áÊ ∑§Êÿ¸ ∑§ ¬„È¥Uø
◊Êª¸ ÁŸ◊Ê¸áÊ ∑§Êÿ¸ „UÃÈ.

÷ÍÁ◊ ∑§Ê ŸÄ‡ÊÊ (å‹ÊŸ) ∑§Ê ÁŸ⁄UËˇÊáÊ •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ)/÷Í-•¡¸Ÿ •ÁäÊ∑§Ê⁄UË, øÊ⁄UÊ◊Ê Á¡‹Ê ©UûÊ⁄U ’SÃ⁄U ∑§Ê¥∑§⁄ ∑§ ∑§ÊÿÊ¸‹ÿ ◊¥ Á∑§ÿÊ
¡Ê ‚∑§ÃÊ „ÒU.

       ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
∑§. ∞‹. øÊÒ„UÊŸ, ∑§‹Ä≈U⁄U ∞fl¥ ¬ŒŸ ©U¬-‚Áøfl.

∑§ÊÿÊ¸‹ÿ, ∑§‹Ä≈U⁄U, Á¡‹Ê ⁄UÊÿª…∏U, ¿UûÊË‚ª…∏U ∞fl¢
¬ŒŸ ©U¬ ‚Áøfl, ¿UûÊË‚ª…∏U ‡ÊÊ‚Ÿ, ⁄UÊ¡Sfl ∞fl¥

•Ê¬ŒÊ ¬˝’¥äÊŸ Áfl÷Êª

⁄UÊÿª…∏U, ÁŒŸÊ¥∑§ vw »§⁄Ufl⁄UË wÆwÆ

÷Í-•¡¸Ÿ ¬˝∑§⁄UáÊ ∑˝§◊Ê¥∑§ v~/•-}w/wÆv{-v|.óøÍ¢Á∑§ ⁄UÊÖÿ
‡ÊÊ‚Ÿ ∑§Ê ß‚ ’ÊÃ ∑§Ê ‚◊ÊœÊŸ „UÊ ªÿÊ „ÒU Á∑§ ŸËø ŒË ªß¸ •ŸÈ‚ÍøË ∑§
¬Œ (v) ◊¥ flÁáÊ¸Ã ÷ÍÁ◊ ∑§Ë •ŸÈ‚ÍøË ∑§ ¬Œ (w) ◊¥ ©UÀ‹ÁπÃ
‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU. •Ã— ÷ÍÁ◊ •¡¸Ÿ,
¬ÈŸflÊ¸‚Ÿ •ÊÒ⁄U ¬ÈŸ√ÿ¸flSÕÊ¬Ÿ ◊¥ ©UÁøÃ ¬˝ÁÃ∑§⁄U •ÊÒ⁄U ¬Ê⁄UŒÁ‡Ê¸ÃÊ ∑§Ê
•ÁäÊ∑§Ê⁄U •ÁœÁŸÿ◊, wÆvx (Á¡‚ ∞ÃŒ˜ ¬‡øÊÃ˜ •ÁäÊÁŸÿ◊, wÆvx
∑§„UÊ ¡ÊÿªÊ) ∑§Ë œÊ⁄UÊ v~ ∑§ •ãÃª¸Ã ß‚∑§ mÊ⁄UÊ ÿ„U ÉÊÊÁ·Ã Á∑§ÿÊ
¡ÊÃÊ „ÒU Á∑§ ©UQ§ ÷ÍÁ◊ ∑§Ë ©UQ§ ¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ  „ÒU —ó

•ŸÈ‚ÍøË

(v)  ÷ÍÁ◊ ∑§Ê fláÊ¸Ÿ-

(∑§) Á¡‹Ê-⁄UÊÿª…∏U
(π) Ã„U‚Ë‹-‚Ê⁄¥Uª…∏U
(ª) Ÿª⁄U/ª˝Ê◊-¿ÈU„UË¬Ê‹Ë
(ÉÊ) ‹ª÷ª ˇÊòÊ»§‹-x.yxx „UÄ≈Uÿ⁄U

π‚⁄UÊ Ÿê’⁄U ⁄U∑§’Ê
(„UÄ≈Uÿ⁄U ◊¥)

(v) (w)

x}| Æ.ÆvÆ
vÆx/v Æ.Æ}z
vv|/x Æ.Æxw
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(v) (w)

wÆz/v Æ.Æ{v
vw}/w Æ.Æw}
wÆy Æ.Æyv

wvy/w Æ.Æv{
wxz, wx|/w Æ.Æv{

w|}/v Æ.Æzx
w|~/v Æ.Æ{~
xzv/w Æ.Æ{z

~v~/y, ~wv/w Æ.ÆÆ}
~|x/v Æ.Æy~
vv}w/v Æ.vÆv
vv}} Æ.ÆÆ}
vvx Æ.ÆÆ}

vv|/v Æ.Æ}~
w||/w Æ.Æy~
vv}| Æ.Æ{z
v~Æ/w Æ.ÆÆ}
wÆx/w Æ.Æ{~
wvz/v Æ.ÆwÆ

wx{/vπ Æ.vx}
w|}/w Æ.Æ~|
vw/v Æ.Æxw
x}} Æ.Æwy

x~Æ/x Æ.vÆz
~|w/w Æ.Æ{z
vv}w/w Æ.ÆÆ}
vv~v Æ.vyw
vÆx/w Æ.Æv{
vv}/v Æ.Æ{v
vww Æ.ÆÆ}

vwz, vw{/v Æ.ÆwÆ
vzz/w Æ.Æw}
wÆz/w Æ.ÆÆ}
wvz/w Æ.Æyv
wx{/x Æ.Æ{z
xy~/w Æ.Ævw
w|~/w Æ.Æ|x

xy|, xy}/w∑§ Æ.Æ{v
x~y Æ.ÆyÆ
~|z Æ.Æz|
vv}x Æ.ÆÆ}
~|/vÉÊ Æ.Æzx
vv|/w Æ.Æv{

wÆÆ, wÆw Æ.ÆÆ}
vwx Æ.ÆwÆ

vwz/w Æ.ÆÆy
wxv Æ.Æv{

(v) (w)

wwx/v Æ.Æz|
wxw Æ.Æy~

w||/v∑§ Æ.ÆÆy
~wv/x Æ.Æ|x
w}Æ/v Æ.Æyv

x|z, x|v/w Æ.vwv
~yx/v Æ.Æy~
~||/v Æ.Æ}~
vv}z/v Æ.ÆÆ}
x}{/w Æ.Æyv
vwÆ Æ.Æy~

vv}/w Æ.Æ|x
vwy Æ.Ævw
vw| Æ.Æz|

~|x/w Æ.Æ~|
wvy/v Æ.ÆÆy

wxx, wxy/w Æ.vÆz
w||/vπ Æ.Æyz
w|}/x Æ.ÆÆ}
xzv/v Æ.vwv

x~Æ/v, x~Æ/w Æ.Æyv
~yx/w Æ.Æxw
~||/z Æ.Æwy
w}{/y Æ.Æz|

   ÿÊª |y x.yxx

(w) ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ Á¡‚∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU-πÈá«UË ŸÊ‹Ê
√ÿ¬flÃ¸Ÿ ÿÊ¡ŸÊ ∑§ Ã„UÃ˜ Ÿ„U⁄U ÁŸ◊Ê¸áÊ „UÃÈ.

(x) ÷ÍÁ◊ ∑§Ê§ŸÄ‡ÊÊ (å‹ÊŸ) •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ.), ‚Ê⁄¥Uª…∏U
∑§ ∑§ÊÿÊ¸‹ÿ ◊¥ ŒπÊ ¡Ê ‚∑§ÃÊ „ÒU.

⁄UÊÿª…∏U, ÁŒŸÊ¥∑§ vw »§⁄Ufl⁄UË wÆwÆ

÷Í-•¡¸Ÿ ¬˝∑§⁄UáÊ ∑˝§◊Ê¥∑§ wÆ/•-}w/wÆv{-v|.óøÍ¢Á∑§ ⁄UÊÖÿ
‡ÊÊ‚Ÿ ∑§Ê ß‚ ’ÊÃ ∑§Ê ‚◊ÊœÊŸ „UÊ ªÿÊ „ÒU Á∑§ ŸËø ŒË ªß̧ •ŸÈ‚ÍøË ∑§
¬Œ (v) ◊¥ flÁáÊ¸Ã ÷ÍÁ◊ ∑§Ë •ŸÈ‚ÍøË ∑§ ¬Œ (w) ◊¥ ©UÀ‹ÁπÃ
‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU. •Ã— ÷ÍÁ◊ •¡¸Ÿ,
¬ÈŸflÊ¸‚Ÿ •ÊÒ⁄U ¬ÈŸ√ÿ¸flSÕÊ¬Ÿ ◊¥ ©UÁøÃ ¬˝ÁÃ∑§⁄U •ÊÒ⁄U ¬Ê⁄UŒÁ‡Ê¸ÃÊ ∑§Ê
•ÁäÊ∑§Ê⁄U •ÁœÁŸÿ◊, wÆvx (Á¡‚ ∞ÃŒ˜ ¬‡øÊÃ˜ •ÁäÊÁŸÿ◊, wÆvx
∑§„UÊ ¡ÊÿªÊ) ∑§Ë œÊ⁄UÊ v~ ∑§ •ãÃª¸Ã ß‚∑§ mÊ⁄UÊ ÿ„U ÉÊÊÁ·Ã Á∑§ÿÊ
¡ÊÃÊ „ÒU Á∑§ ©UQ§ ÷ÍÁ◊ ∑§Ë ©UQ§ ¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ  „ÒU —ó
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•ŸÈ‚ÍøË

(v)  ÷ÍÁ◊ ∑§Ê fláÊ¸Ÿ-

(∑§) Á¡‹Ê-⁄UÊÿª…∏U
(π) Ã„U‚Ë‹-‚Ê⁄¥Uª…∏U
(ª) Ÿª⁄U/ª˝Ê◊-Á‚⁄UÊÒ‹Ë
(ÉÊ) ‹ª÷ª ˇÊòÊ»§‹-Æ.{vw „UÄ≈Uÿ⁄U

π‚⁄UÊ Ÿê’⁄U ⁄U∑§’Ê
(„UÄ≈Uÿ⁄U ◊¥)

(v) (w)

wvz/w Æ.Æ}v
w}w Æ.Æxw

v~Æ/v Æ.ÆÆ}
v}x, v~x/wª Æ.Æv{

wÆ{, wÆ|, xÆ{/v, wv}/v/z Æ.Æzx
wv|/w Æ.Æyv
wÆÆ/w Æ.vv|

v}y/w∑§ Æ.Æyz
v}w/wπ, v~y/wπ Æ.Æv{

v|} Æ.ÆwÆ
wv{/v Æ.Æwy

v~w/yπ Æ.ÆÆy
v}x, v~x/wπ Æ.Ævw

v}x/v∑§, v~x/v∑§ Æ.Æwy
wv{/z Æ.Æ{w
wv{/x Æ.Ævw

v}x, v~x/w∑§ Æ.Æv|
v}x/vπ, v~x/vπ Æ.Æw}

  ÿÊª v} Æ.{vw

(w) ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ Á¡‚∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU-πÈá«UË ŸÊ‹Ê
√ÿ¬flÃ¸Ÿ ÿÊ¡ŸÊ ∑§ Ã„UÃ˜ Ÿ„U⁄U ÁŸ◊Ê¸áÊ „UÃÈ.

(x) ÷ÍÁ◊ ∑§Ê§ŸÄ‡ÊÊ (å‹ÊŸ) •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ.), ‚Ê⁄¥Uª…∏U
∑§ ∑§ÊÿÊ¸‹ÿ ◊¥ ŒπÊ ¡Ê ‚∑§ÃÊ „ÒU.

⁄UÊÿª…∏U, ÁŒŸÊ¥∑§ vw »§⁄Ufl⁄UË wÆwÆ

÷Í-•¡¸Ÿ ¬˝∑§⁄UáÊ ∑˝§◊Ê¥∑§ wv/•-}w/wÆv{-v|.óøÍ¢Á∑§ ⁄UÊÖÿ
‡ÊÊ‚Ÿ ∑§Ê ß‚ ’ÊÃ ∑§Ê ‚◊ÊœÊŸ „UÊ ªÿÊ „ÒU Á∑§ ŸËø ŒË ªß¸ •ŸÈ‚ÍøË ∑§
¬Œ (v) ◊¥ flÁáÊ¸Ã ÷ÍÁ◊ ∑§Ë •ŸÈ‚ÍøË ∑§ ¬Œ (w) ◊¥ ©UÀ‹ÁπÃ
‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU. •Ã— ÷ÍÁ◊ •¡¸Ÿ,
¬ÈŸflÊ¸‚Ÿ •ÊÒ⁄U ¬ÈŸ√ÿ¸flSÕÊ¬Ÿ ◊¥ ©UÁøÃ ¬˝ÁÃ∑§⁄U •ÊÒ⁄U ¬Ê⁄UŒÁ‡Ê¸ÃÊ ∑§Ê
•ÁäÊ∑§Ê⁄U •ÁœÁŸÿ◊, wÆvx (Á¡‚ ∞ÃŒ˜ ¬‡øÊÃ˜ •ÁäÊÁŸÿ◊, wÆvx
∑§„UÊ ¡ÊÿªÊ) ∑§Ë œÊ⁄UÊ v~ ∑§ •ãÃª¸Ã ß‚∑§ mÊ⁄UÊ ÿ„U ÉÊÊÁ·Ã Á∑§ÿÊ
¡ÊÃÊ „ÒU Á∑§ ©UQ§ ÷ÍÁ◊ ∑§Ë ©UQ§ ¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ  „ÒU —ó

•ŸÈ‚ÍøË

(v)  ÷ÍÁ◊ ∑§Ê fláÊ¸Ÿ-

(∑§) Á¡‹Ê-⁄UÊÿª…∏U
(π) Ã„U‚Ë‹-‚Ê⁄¥Uª…∏U
(ª) Ÿª⁄U/ª˝Ê◊-«UÊÒ∑§Ë¡Ê⁄U
(ÉÊ) ‹ª÷ª ˇÊòÊ»§‹-Æ.y{z „UÄ≈Uÿ⁄U

π‚⁄UÊ Ÿê’⁄U ⁄U∑§’Ê
(„UÄ≈Uÿ⁄U ◊¥)

(v) (w)

vyz/x Æ.ÆwÆ

v{ Æ.Æx|

vvv/x Æ.ÆÆ}

vx/v∑§, vy/v Æ.ÆwÆ

x, y/v Æ.Æyv

z/v, {/x∑§ Æ.Æwy

vyz/v Æ.Æv{

vvÆ/v Æ.Ævw

vwv/y Æ.ÆÆy

vx/vπ, vy/w Æ.ÆÆ}

vvv/v Æ.Æwy

vvw/w∑§ Æ.ÆÆ}

vyz/w Æ.ÆÆ}

vv}/z∑§ Æ.Æx{

vx/vª, vy/x Æ.ÆÆ}

vxÆ, vy|, vy}, vy~/v Æ.Æv}

z/v, {/xª Æ.Æxw

vy{/w∑§ Æ.ÆÆ}

vy{/y∑§ Æ.ÆÆ}

vww, vwx, vw|/w Æ.Æ{~

z/v, {/vÉÊ Æ.Æxw

z/v, {/vπ Æ.Æwy

  ÿÊª ww Æ.y{z

(w) ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ Á¡‚∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU-πÈá«UË ŸÊ‹Ê
√ÿ¬flÃ¸Ÿ ÿÊ¡ŸÊ ∑§ Ã„UÃ˜ Ÿ„U⁄U ÁŸ◊Ê¸áÊ „UÃÈ.

(x) ÷ÍÁ◊ ∑§Ê§ŸÄ‡ÊÊ (å‹ÊŸ) •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ.), ‚Ê⁄¥Uª…∏U
∑§ ∑§ÊÿÊ¸‹ÿ ◊¥ ŒπÊ ¡Ê ‚∑§ÃÊ „ÒU.

          ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
ÿ‡Êfl¥Ã ∑È§◊Ê⁄U, ∑§‹Ä≈U⁄U ∞fl¥ ¬ŒŸ ©U¬-‚Áøfl.
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∑§ÊÿÊ¸‹ÿ, ∑§‹Ä≈U⁄U, Á¡‹Ê ¡Ê¥¡ªË⁄U-øÊ¥¬Ê,
¿UûÊË‚ª…∏U ∞fl¢ ¬ŒŸ ©U¬ ‚Áøfl, ¿UûÊË‚ª…∏U ‡ÊÊ‚Ÿ,

⁄UÊ¡Sfl ∞fl¥ •Ê¬ŒÊ ¬˝’¥äÊŸ Áfl÷Êª

¡Ê¥¡ªË⁄U, ÁŒŸÊ¥∑§ x ◊Êø¸ wÆwÆ

∑˝§◊Ê¥∑§/xÆy~/•-}w/wÆv~-wÆ.óøÍ¢Á∑§ ⁄UÊÖÿ ‡ÊÊ‚Ÿ ∑§Ê ß‚
’ÊÃ ∑§Ê ‚◊ÊœÊŸ „UÊ ªÿÊ „ÒU Á∑§ ŸËø ŒË ªß̧ •ŸÈ‚ÍøË ∑§ ¬Œ (v) ◊¥
flÁáÊ¸Ã ÷ÍÁ◊ ∑§Ë •ŸÈ‚ÍøË ∑§ ¬Œ (w) ◊¥ ©UÀ‹ÁπÃ ‚Êfl¸¡ÁŸ∑§
¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU. •Ã— ÷ÍÁ◊ •¡¸Ÿ, ¬ÈŸflÊ¸‚Ÿ •ÊÒ⁄U
¬ÈŸ√ÿ¸flSÕÊ¬Ÿ ◊¥ ©UÁøÃ ¬˝ÁÃ∑§⁄U •ÊÒ⁄U ¬Ê⁄UŒÁ‡Ê¸ÃÊ ∑§Ê •ÁäÊ∑§Ê⁄U
•ÁœÁŸÿ◊, wÆvx (Á¡‚ ∞ÃŒ˜ ¬‡øÊÃ˜ •ÁäÊÁŸÿ◊, wÆvx ∑§„UÊ
¡ÊÿªÊ) ∑§Ë œÊ⁄UÊ v~ ∑§ •ãÃª¸Ã ß‚∑§ mÊ⁄UÊ ÿ„U ÉÊÊÁ·Ã Á∑§ÿÊ ¡ÊÃÊ
„ÒU Á∑§ ©UQ§ ÷ÍÁ◊ ∑§Ë ©UQ§ ¬˝ÿÊ¡Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU —ó

•ŸÈ‚ÍøË

(v)  ÷ÍÁ◊ ∑§Ê fláÊ¸Ÿ-

(∑§) Á¡‹Ê-¡Ê¥¡ªË⁄U-øÊ¥¬Ê
(π) Ã„U‚Ë‹-¡Ò¡Ò¬È⁄U
(ª) Ÿª⁄U/ª˝Ê◊-◊ÀŒÊ∑§‹Ê, ¬.„U.Ÿ¥. wx
(ÉÊ) ‹ª÷ª ˇÊòÊ»§‹-Æ.v~Æ „UÄ≈Uÿ⁄U

π‚⁄UÊ Ÿê’⁄U ⁄U∑§’Ê
(„UÄ≈Uÿ⁄U ◊¥)

(v) (w)

xxÆ/w Æ.Æ|x

yvw/v-w Æ.Æx{

xwx/w Æ.Æ}v

     ÿÊª Æx Æ.v~Æ

(w) ‚Êfl¸¡ÁŸ∑§ ¬˝ÿÊ¡Ÿ Á¡‚∑§ Á‹∞ •Êfl‡ÿ∑§ÃÊ „ÒU-ÁÉÊfl⁄UÊ ◊ÊßUŸ⁄U

Ÿ„U⁄U ÁŸ◊Ê¸áÊ „UÃÈ.

(x) ÷ÍÁ◊ ∑§Ê§ŸÄ‡ÊÊ (å‹ÊŸ) ∑§Ê ÁŸ⁄UËˇÊáÊ •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË

(⁄UÊ.), ‚ÄÃË ∑§ ∑§ÊÿÊ¸‹ÿ ◊¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „ÒU.

          ¿UûÊË‚ª…∏U ∑§ ⁄UÊíÿ¬Ê‹ ∑§ ŸÊ◊ ‚ ÃÕÊ •ÊŒ‡ÊÊŸÈ‚Ê⁄U,
¡. ¬Ë. ¬Ê∆U∑§, ∑§‹Ä≈U⁄U ∞fl¥ ¬ŒŸ ©U¬-‚Áøfl.

Áfl÷Êª ¬˝◊ÈπÊ¥ ∑§ •ÊŒ‡Ê

∑§ÊÿÊ¸‹ÿ, ¬˝’¢œ ‚¥øÊ‹∑§, ¿U.ª. ⁄UÊÖÿ ∑Î§Á· Áfl¬áÊŸ (◊á«UË) ’Ê«¸U
’Ë¡ ÷flŸ, ¡Ë.ß¸.⁄UÊ«U, Ã‹Ë’Ê¢œÊ, ⁄UÊÿ¬È⁄U

⁄UÊÿ¬È⁄U, ÁŒŸÊ¢∑§ wx ¡Ÿfl⁄UË wÆwÆ

∑˝§◊Ê¥∑§/’Ë-y/v/xw(w)/÷Ê.•ÁäÊ./wÆv~-wÆ/{z|~.ó∑§ÊÿÊ¸‹ÿËŸ •ÊŒ‡Ê ∑˝§◊Ê¥∑§/’Ë-y/v/xw(w)/÷Ê.•ÁäÊ./wÆv~-wÆ/w~xx ÁŒŸÊ¥∑§
Æ|-Æ}-wÆv~ mÊ⁄UÊ üÊË Á¡Ããº˝ ∑È§◊Ê⁄U ∑È§⁄‘¸U, Á«Uå≈UË ∑§‹Ä≈U⁄U ∞fl¥ •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ¡.), ∑È§M§Œ Á¡‹Ê äÊ◊Ã⁄UË ∑§Ê ∑Î§Á· ©U¬¡ ◊¥«UË
‚Á◊ÁÃ ∑È§M§Œ Á¡‹Ê äÊ◊Ã⁄UË ∑§Ê ÷Ê⁄U‚ÊäÊ∑§ •ÁäÊ∑§Ê⁄UË ÁŸÿÈÄÃ Á∑§ÿÊ ªÿÊ ÕÊ.

∑§‹Ä≈U⁄U, Á¡‹Ê äÊ◊Ã⁄UË ∑§Ê ôÊÊ¬Ÿ ∑˝§◊Ê¥∑§/vÆ{xy-xz/ÁflûÊ-v/wÆv~ äÊ◊Ã⁄UË ÁŒŸÊ¥∑§ wÆ-vw-wÆv~ mÊ⁄UÊ üÊË Á¡Ããº˝ ∑È§◊Ê⁄U ∑È§⁄¸U,
•ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ¡Sfl) ∞fl¥ ÷Ê⁄U‚ÊäÊ∑§ •ÁäÊ∑§Ê⁄UË ∑Î§Á· ©U¬¡ ◊¥«UË ‚Á◊ÁÃ ∑È§M§Œ ∑§Ê SÕÊŸÊ¥Ã⁄UáÊ „UÊ ¡ÊŸ ∑§ ∑§Ê⁄UáÊ ©UŸ∑§ SÕÊŸ ¬⁄U
üÊË øê¬Í⁄UÊ◊ ‚Ê„ÍU, flÁ⁄UDU ∑Î§Á· ÁflSÃÊ⁄U •ÁäÊ∑§Ê⁄UË, ∑È§M§Œ ∑§Ê ∑Î§Á· ©U¬¡ ◊¥«UË ‚Á◊ÁÃ ∑È§M§Œ Á¡‹Ê äÊ◊Ã⁄UË ∑§Ê ÷Ê⁄U‚ÊäÊ∑§ •ÁäÊ∑§Ê⁄UË ÁŸÿÈÄÃ ∑§⁄UŸ
∑§Ê ¬˝SÃÊfl ÁŒÿÊ ªÿÊ „ÒU.

•Ã— ¿UûÊË‚ª…∏U ∑Î§Á· ©U¬¡ ◊á«UË •ÁäÊÁŸÿ◊ v~|w (∑˝§◊Ê¥∑§ wy ‚Ÿ˜ v~|x) ∑§Ë äÊÊ⁄UÊ z| ∑§Ë ©U¬äÊÊ⁄UÊ (v) ∑§ πá«U (π) ◊¥ ¬˝ŒûÊ
‡ÊÁÄÃÿÊ¥ ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „ÈU∞, ∞ÃŒ˜mÊ⁄UÊ, üÊË Á¡Ããº˝ ∑È§◊Ê⁄U ∑È§⁄¸U, Á«Uå≈UË ∑§‹Ä≈U⁄U ∞fl¥ •ŸÈÁfl÷ÊªËÿ •ÁäÊ∑§Ê⁄UË (⁄UÊ¡.) ∑§ SÕÊŸ ¬⁄U üÊË øê¬Í⁄UÊ◊
‚Ê„ÍU, flÁ⁄UDU ∑Î§Á· ÁflSÃÊ⁄U •ÁäÊ∑§⁄UË, ∑È§M§Œ ∑§Ê ©UŸ∑§ ∑§Êÿ¸÷Ê⁄U ª˝„UáÊ ÁŒŸÊ¥∑§ ‚ ∑Î§Á· ©U¬¡ ◊¥«UË ‚Á◊ÁÃ ∑È§M§Œ Á¡‹Ê äÊ◊Ã⁄UË ∑§Ê ÷Ê⁄U‚ÊäÊ∑§
•ÁäÊ∑§Ê⁄UË ÁŸÿÈÄÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU.

•Á÷Ÿfl •ª˝flÊ‹,
¬˝’¥äÊ ‚¥øÊ‹∑§.
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∑§ÊÿÊ¸‹ÿ, ∑§‹Ä≈U⁄U (üÊ◊), Á¡‹Ê Á’‹Ê‚¬È⁄U

Á’‹Ê‚¬È⁄U, ÁŒŸÊ¥∑§ y ◊Êø¸ wÆwÆ

∑˝§◊Ê¥∑§/üÊ◊/’¥äÊÈ•ÊüÊ◊/wÆwÆ/zw}.ó’ÁãäÊÃ üÊ◊ ¬hUÁÃ ©Uà‚ÊŒŸ •ÁäÊÁŸÿ◊ v~|{ ∑§Ë äÊÊ⁄UÊ vx(v) ∑§ mÊ⁄UÊ ¬˝ŒûÊ ‡ÊÁÄÃÿÊ¥ ∑§
•ŸÈ‚Ê⁄U Á’‹Ê‚¬È⁄U Á¡‹ ◊¥ ’¥äÊÈ•Ê üÊÁ◊∑§Ê¥ ∑§Ë ÁŸª⁄UÊŸË „UÃÈ Á¡‹Ê SÃ⁄UËÿ ‚Ã∑¸§ÃÊ ‚Á◊ÁÃ ∑§ ¬ÈŸª¸∆UŸ ∑§Ê •ÊŒ‡Ê ¬˝‚ÊÁ⁄UÃ Á∑§ÿÊ ¡ÊÃÊ „ÒU. äÊÊ⁄UÊ
vx(w) (π), (ª) ∞fl¥ (æ§) ∑§ •ŸÈ‚Ê⁄U Á¡‹Ê Œá«UÊÁäÊ∑§Ê⁄UË ∑§Ë •äÿˇÊÃÊ ◊¥ ßU‚ ‚Ã∑¸§ÃÊ ‚Á◊ÁÃ ∑§ Á‹∞ ÁŸêŸÊŸÈ‚Ê⁄U ‚ŒSÿ ‚Á◊ÁÃ ∑§
•äÿˇÊ ∑§ mÊ⁄UÊ ŸÊ◊ÁŸŒ¸Á‡ÊÃ Á∑§∞ ¡ÊÃ „Ò¥U. ∑˝§◊Ê¥∑§ x ◊¥ ©UÀ‹ÁπÃ ‚ŒSÿ äÊÊ⁄UÊ vx(w) (ÉÊ) •ŸÈ‚Ê⁄U ⁄UÊíÿ ‡ÊÊ‚Ÿ mÊ⁄UÊ ŸÊ◊ÁŸŒ¸Á‡ÊÃ ¬ŒŸ ‚ŒSÿ
„UÊ¥ª. •äÿˇÊ ∑§Ë •ŸÈ¬ÁSÕÁÃ ◊¥ ‚Á◊ÁÃ ∑§Ë •äÿˇÊÃÊ ◊ÈÅÿ ∑§Êÿ¸¬Ê‹Ÿ •ÁäÊ∑§Ê⁄UË, Á¡‹Ê ¬¥øÊÿÃ, Á¡‹Ê Á’‹Ê‚¬È⁄U ∑§ mÊ⁄UÊ ∑§Ë ¡Ê∞ªË.

v. äÊÊ⁄UÊ vx(w)(π) •ŸÈ‚Ê⁄U •ŸÈ‚ÍÁøÃ ¡ÊÁÃ ∞fl¥ •ŸÈ‚ÍÁøÃ ¡Ÿ¡ÊÁÃ ‚ x ‚ŒSÿó
(i) üÊË ¬¥ø⁄UÊ◊ ‚Íÿ¸fl¥‡ÊË (ii) üÊË ŒÊ◊ÊŒ⁄U ∑§Ê¥Ã
(iii) üÊË Áfl÷Ê⁄U Á‚¥„U

w. äÊÊ⁄UÊ vx(w) (ª) •ŸÈ‚Ê⁄U w ‚Ê◊ÊÁ¡∑§ ‚ŒSÿó
(iv) «UÊÚ. Áª⁄UäÊ⁄U ‡Ê◊Ê¸, ¬òÊ∑§Ê⁄U (v) üÊË •÷ÿŸÊ⁄UÊÿáÊ ⁄UÊÿ, ‚◊Ê¡‚flË

x. äÊÊ⁄UÊ vx(w)(ÉÊ) •ŸÈ‚Ê⁄U ⁄UÊíÿ ‡ÊÊ‚Ÿ mÊ⁄UÊ ŸÊ◊ÁŸŒ¸Á‡ÊÃ x ‚ŒSÿ ó
(vi) ¬ÈÁ‹‚ •äÊËˇÊ∑§, Á¡‹Ê Á’‹Ê‚¬È⁄U (¬ŒŸ)-üÊË ¬˝‡ÊÊ¥Ã •ª˝flÊ‹, •Êß¸U.¬Ë.∞‚.
(vii) ◊ÈÅÿ ∑§Êÿ¸¬Ê‹Ÿ •ÁäÊ∑§Ê⁄UË, Á¡‹Ê ¬¥øÊÿÃ (¬ŒŸ)-üÊË Á⁄UÃ‡Ê •ª˝flÊ‹, •Êß¸U.∞.∞‚.
(viii) ‚„UÊÿ∑§ •ÊÿÈÄÃ, •ÊÁŒflÊ‚Ë Áfl∑§Ê‚ (¬ŒŸ)-üÊË ‚Ë.∞‹.¡Êÿ‚flÊ‹

y. äÊÊ⁄UÊ vx(w) (æ§) ∑§ •ŸÈ‚Ê⁄U Á¡‹ ◊¥ ÁflûÊËÿ ‚¥SÕÊ•Ê¥ ∑§ ¬˝ÁÃÁŸÁäÊó
(ix) Á¡‹Ê ‹Ë«U ’Ò¥∑§ ∑§ ¬˝’¥äÊ∑§ (¬ŒŸ) - üÊË •¡ÿ ŒÈ’

z. Á¡‹Ê ‚Ã∑¸§ÃÊ ‚Á◊ÁÃ ∑§ ‚¥ÿÊ¡∑§ó
(x) Á¡‹ ◊¥ ¬ŒSÕ ‚„UÊÿ∑§ üÊ◊ÊÿÈÄÃ (¬ŒŸ) - üÊË◊ÃË íÿÊÁÃ ‡Ê◊Ê¸ (¬˝÷Ê⁄UË ‚.üÊ.•Ê.)

„USÃÊ./-
∑§‹Ä≈U⁄U ∞fl¥ Á¡‹Ê Œ¥«UÊÁäÊ∑§Ê⁄UË,

©UìÊ ãÿÊÿÊ‹ÿ ∑§ •ÊŒ‡Ê •ÊÒ⁄U •Áœ‚ÍøŸÊ∞¢

HIGH  COURT  OF  CHHATTISGARH,  BILASPUR

Bilaspur, the 6th December 2019

No. 1397/Confdl./2019/II-3-1/2019.—The following Senior Civil Judge, as specified in Column No. (2) of
the table below is hereby transferred from the place shown in Column No. (3) to the place shown in Column No. (4)
in the Revenue District mentioned in Column No. (5) and is posted in the capacity as mentioned in column No. (6)
from the date he assumes charge of his office.

TABLE

Sl. Name & presently        From        To Revenue Posted as
No. posted as District
(1) (2)         (3)        (4) (5) (6)

1. Shri Sameer Kujur, Addl. Judge Pandariya  Pratappur    Surajpur     Civil Judge Class-I
to  the  Court  of  I  Civil Judge
Class-I, Kawardha at Pandariya.

225

1427

LENOVO
Typewritten Text
A10(11/12)



¿UûÊË‚ª…∏U ⁄UÊ¡¬òÊ, ÁŒŸÊ¢∑§ } ◊ß¸UU wÆwÆ [  ÷Êª v428

Bilaspur, the 6th December 2019

No. 1399/Confdl./2019/II-3-1/2019.—The following Civil Judge Class-II, as specified in Column No. (2)
of the table below, is hereby transferred from the place shown in Column No. (3) to the place shown in Column No.
(4) in the Revenue District mentioned in Column No. (5) and is posted in the capacity as mentioned in column No.
(6) from the date he assumes charge of his office :—

TABLE

Sl. Name & presently        From        To Revenue Posted as
No. posted as District
(1) (2)         (3)        (4) (5) (6)

1. Shri Avinash Kumar Dubey,   Raipur  Pandariya Kabirdham     Civil Judge Class-II
VI  Civil Judge Class-II. (Kawardha)

Bilaspur, the 6th December 2019

No. 1401/Confdl./2019/I-8-2/2010 (Part-III).—The following Senior Civil Judge, as specified in Column
No. (2) of the table below, is hereby transferred from the place shown in Column No. (3) to the place shown in
Column No. (4) having jurisdiction of the areas mentioned in Column No. (5) and is posted in the capacity as
mentioned in column No. (6) from the date he assumes charge of his office :—

TABLE

Sl. Name & presently        From        To Jurisdiction of Posted as
No. posted as the Court
(1) (2)         (3)        (4) (5) (6)

1. Shri  Om  Prakash  Sahu,  Civil Pratappur   Raipur Revenue District Labour Judge, Labour
Judge Class-I. Raipur,   Raipur Court No.-1.

Municipal He   is  also   assigned
Council Area, the  additional  charge
Birgaon of     Labour      Court
Municipal Council No.2,   Raipur   having
Area and Dharsiva jurisdiction    over   the
Block of Raipur. rest  of   the   Revenue

District   Raipur   and
Gariaband  except  the
jurisdiction of Labour
Court No.-1, Raipur.

    By order of the High Court,
NEELAM  CHAND  SANKHLA, Registrar General.
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Item No. 05                 Court No. 1 
  

BEFORE THE NATIONAL GREEN TRIBUNAL  
PRINCIPAL BENCH, NEW DELHI 

 

 
Original Application No. 459/2018 

                          (Earlier O.A. No.196/2014 (CZ) 
 

          Rashmi Singh                                                              Applicant(s) 
 

                                    Versus 
 

 
                  National thermal Power Corporation 

                  Ltd. & Ors.             Respondent(s) 
 
 

                  Date of hearing: 27.02.2020 
 
 
 

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON  

    HON’BLE DR. NAGIN NANDA, EXPERT MEMBER 

    HON’BLE MR. SIDDHANTA DAS, EXPERT MEMBER 
 

    
  For Applicant(s):  Mr. Saurabh Sharma, Advocate   

 

  For Respondent(s):  Mr. Shailesh Madiyal and Mr. Kartik Anand, 

      Advocates for NTPC  
 

 
 

 
 

 

 

ORDER 
 

 
1. This application seeks direction to revoke Environment Clearance 

(EC) dated 22.02.1999 and the NOC dated 05.03.1997 granted by 

the Chhattisgarh Environment Conservation Board (CECB) for 

non-compliance of the mandatory conditions stipulated therein 

and restore the area to its original form. According to the 

applicants, Respondent No. 1, National Thermal Power Corporation 

(NTPC) has set up a coal based Thermal Power Plant in District 

Bilaspur in Chhattisgarh. EC has been granted subject to certain 

conditions. However, the plant is being operated in violation of the 

said conditions, adversely affecting the environment and the public 

health. 
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2. The application was filed before this Tribunal on 11.07.2014 and 

has been dealt with by several orders in the last about six years. 

Reference may be made to some significant orders passed by this 

Tribunal.  

 
3. Vide order dated 05.01.2016, the Tribunal noted the main 

objections of the applicants as follows: 

 

“(1).  Discharge from the plant into the Lilagar river contrary to 
the EC conditions. 

 

(2).  The quality of the coal being used, in particular reference to 
the conditions imposed for sulphur content. 

 

(3).  The sulphur dioxide emissions as a result of coal of higher 
sulphur content than what is prescribed in the EC 
condition. 

 

(4). Ash content in the coal being beyond the prescribed 
standard. 

 

(5). Fly ash disposal in terms of the MoEF Notification of 2009. 
 

(6). Not complying with the green belt requirement.  
 

Apart from the above, we find that among the conditions 
prescribed, it was directed that additional monitoring station on 
the Sonthi Pahad (reserved forest) be located for assessing the 
ambient air quality as also the requirement of FGD installation. 
In addition to the above, as provided in condition No. 2(ii), the 
requirement for having continuous monitoring facility at each of 
the stacks was required to be complied with.” 

 

4. The Tribunal noted that apart from mere denial, relevant 

documents had not been filed and directed filing of following 

documents:  

“NTPC and CECB as well as the MoEF to submit the following 
documents: 
 
(1)  Water sample reports of the Lilagar river of the past one 

year.  
 
(2)  Since the NTPC in their reply has submitted that the 

water quality is being maintained at the same standard 
as it was at the time of the submission of the EIA report, 
the standards that were shown to be in existence at the 
time of EIA reports that was submitted by the NTPC. 
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(3)  The NTPC shall provide the list of the source from where 
they are procuring the coal and also the sulphur content 
as also the ash content.  

 
(4)  In the reply that was filed by the NTPC in January 2015, 

it had been submitted in the reply that the NTPC had 
invited tenders for construction of pump house and 
peripheral drains along the ash dyke. The NTPC shall 
file the present status with regard to the aforesaid.  

 
(5)  Since in para No. 18 of reply by NTPC, it has further 

been stated that the NTPC has sought the assistance of 
IIT Delhi and NIT Raipur on the directions of the CECB 
for raising the height of the ash dyke for additional 
volume and ash dyke disposal, what steps have been 
taken in pursuance of the recommendations made and 
whether the height of the ash dyke has been raised.” 

 
 

5. The Tribunal further observed: 

“One of the issues, that have been raised in this Application is 
with regard to the area in close proximity with the ash dyke 
and the Lilagar river belonging to the farmers getting adversely 
affected and waterloged due to seepage and other reasons 
attributable to the ash dyke, the parties would submit a fresh 
proof of the present position of the land around the ash dyke. 
In addition, we would direct the Collector Bilaspur / party 
Respondent No. 8 to direct soil testing of the land in villages of 
Raliya, Hardadih, Raank, Bhilai, Kaudiya, Gatora, Sukhripali 
where allegedly the soil has been adversely affected as a 
result of being in close proximity with the ash dyke of the 
Respondent No. 1 NTPC at Sipat . The Applicant would also file 
a map indicating locations of these villages with their 
agricultural lands which allegedly have been adversely 
affected on account of getting waterloged due to seepage from 
the ash dyke with the locations of the ash dyke and the 
distances from the ash dyke to the agriculture fields in the 
above villages as also the water course of the river Lilagar. The 
CECB and the NTPC would also file the report of the stack 
emissions and ambient air quality with particular reference to 

sulphur dioxide emissions from the NTPC at Sipat for the last 
one year. The CECB would also file an additional affidavit with 
regard to what steps it decides to take after having come to 
know that the NTPC has not installed the continuous 
monitoring system as required by the conditions of EC. In the 
event of CECB finding no compliance of the EC conditions 
contained in the EC of 22.02.1999, whether the CECB would 
consider issuing show cause notice to the NTPC / Respondent 
No.1 indicating the violations and / or non-compliance of EC 
conditions which may have come to their notice as to why the 
power plant of Sipat NTPC may not be directed to be shut 
down. The NTPC would also indicate what steps it has taken 
pursuant to the EC conditions for creating the green belt and 
compensatory afforestation in the light of the MoEF Guidelines 
and also the EC conditions. As regards the issue of fly ash 
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utilisation, since this Tribunal is dealing with the same issue in 
another matter with regard to all the thermal power plants in 
the State of Chhattisgarh, directions in that behalf would be 
given in the aforesaid mattes, nonetheless the NTPC / 
Respondent no. 1 needs to respond on what steps it has taken 
and proposed in this behalf.” 

 

 
6. Vide order dated 22.03.2017, following further directions were 

issued: 

“We direct that the MoEF while carrying out the inspection 
shall also in particular take specific note of the allegations 
made in the Original Application and submit their observations 
with regard to the same.  
 
Learned Counsel for the State submitted that since remaining 
plantation work of compensatory afforestation is likely to be 
taken up in the coming monsoon season of 2017, the matter 
may be taken up for hearing after 15.07.2017.  
 
In view of the same, the Learned Counsel for the parties 
submits that the matter may be listed on 18.07.2017. The 
complete figures in this behalf shall be provided along with the 
copies of the inspection report by the Learned Counsel for the 
Respondent.” 

 

7. On 21.05.2019, the Tribunal observed:  

“After having considered the matter and on hearing the Learned 
Counsels for the parties, we deem it proper that before 
proceeding to finally decide the matter, it will be appropriate 
that a report be called from the Regional Office of the MoEF & 
CC at Nagpur, in respect of compliance of the Environmental 
Clearance conditions, after visiting the site. The needful may be 
done within four weeks positively. On receipt of the report and 
filing a copy of the same before the Tribunal, the Ministry may 
place it on their website for perusal of all the parties concerned. 

 

8. Finally, on 07.01.2020, the matter was directed to be listed with 

O.A. No. 117/2014 dealing with the issue of fly ash. 

 
9. On 27.01.2020, the Tribunal issued directions in O.A. No. 

117/2014, Shantanu Sharma v. Union of India & Ors. on the 

subject of fly ash and certain other issues applicable to all Thermal 

Power Plants and since Counsel for the NTPC was not available, 

the matter was deferred to today.  
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10. We have heard learned Counsel for the applicants and learned 

Counsel for the NTPC and perused the report dated 20.06.2019 

filed by the MoEF&CC and the report filed by the CECB on 

15.10.2019 and also objections of the applicants to the said report 

by way of reply affidavit filed on 25.02.2020, in response to the 

report of the MoEF&CC dated 20.06.2019 and affidavit of the 

applicants dated 30.10.2019, in response to the report filed by 

CECB. We proceed to consider the reports and the objections of the 

applicants. 

 
11. The report of the MoEF&CC mentions that monitoring of 

compliance of conditions was conducted by Regional Office on 10th 

– 11th June, 2019 in the light of the documents produced by the 

project proponent with reference to the conditions of EC. The 

monitoring reports are with regard to the conditions stipulated in 

EC Stage-I dated 22.02.1999, amendment letter dated 30.04.2004 

and in respect of conditions stipulated in EC for Stage-II dated 

08.06.2004, conditions of EC amendment for Stage-I dated 

08.09.2014 and 17.05.2018. The status found is in the categories 

of ‘complied’, ‘partially complied’ and ‘being complied’. Since there 

is no objection filed to the said report, we direct the NTPC to fully 

comply with the observations other than category of ‘complied’. 

Wherever there is a ‘partial compliance’ or ‘being complied’, full 

compliance may be ensured and compliance report filed by 

31.05.2020 to the Committee constituted by this Tribunal on 

14.02.2019 in O.A. No. 200/2018, Dukalu Ram & Ors. v. Union of 

India & Ors., with nodal agency being CPCB. CPCB may furnish its 

report in the matter with the observations, if any, before this 
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Tribunal after evaluating the compliance report filed by the NTPC 

by 30.06.2020 by e-mail at judicial-ngt@gov.in. 

 
12. The non-compliances, which according to the applicants, have not 

been looked into are: 

 
“1. A perusal of para 3 i. of the Report shows that the EC 

condition No. (viii)providing for coal transport to be done 
through closed wagon transport has not being complied 
with and no exemption should be granted in this context. 

 
2.  A perusal of para3 ii of the Report shows that the EC 

condition No. (ix)is not being complied despite more than 10 
years of plant operation It is mentioned therein that 70 
acres of revenue land has been identified at saler Village 
which has got transferred to Dept. of industries, Govt. of 
Chhattisgarh and then to CSIDC. It is mentioned therein 
that CSIDC has sought approval from concerned authorities 
and the same is awaited. It is also mentioned in the Report 
that NTPC is pursuing the matter with CSIDC for early 
implementation. All in all it is clear from a mere reading 
that the above mentioned EC condition No. (ix)is not being 
complied with. 

 
3.  A perusal of para 3 iii of the Report shows that this EC 

condition has not been complied with. It is stated that the 
maximum land for stage I and II of Sipat is 4382.44 acres. 
According to the Applicants this condition is being violated 
in a big way because of leakage from Ash Dykes, as more 
than 200 Acres of land has got marshy. Photographs in 
support of the same have been filed with earlier 
affidavits/applications by the applicants an all are in 
record. 

 
4  A perusal of para3 iv of the Report shows that the EC 

condition pertaining to Fly Ash utilization condition is being 
blatantly violated and even 49.54% figure of use is not 

correct as maximum portion of the ash is being used for 
raising height of ash dam. Any independent study will 
further prove the same. 

 
5  A perusal of para3 vi of the Report shows that the study on 

heavy metals in coal and fly ash said to have been done 
by the IICT Hyderabad but the same has not been brought 
on the record and NTPC is not complying the condition in 
this regard. 

 
6.  A perusal of para 3 vii of the Report shows that a study for 

impact on forest, crop etc. by TCB College of agriculture, 
Bilaspur, Chhattisgarh is under process i.e. still not done 
hence the non-compliance. 
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7.  A perusal of para4 of the Report states that there are 
ongoing court cases thereby proving that NTPC is in breach 
of mandatory requirements of environment regulations.  

 
8.  A perusal of data sheet 1 at Entry 9 of the Report shows 

that the capital cost on EMPIS has only been mentioned 
whereas no breakup/item wise details have been provided 
to ascertain the actual use. 

 
9.  A perusal of part II of the Report shows that at point i) it is 

falsely stated that all conditions of MPSPCB's NOC dated 
5th March, 1997 has been complied with. Condition No. 7 
at page 23 of the MPSPCB’s NOC annexed with Original 
Application states that Zero Liquid Discharge had to be 
achieved but a perusal of Annexure 6 at page 53 with the 
Original Application, Additional Affidavit of Applicant dated 
21.01"2016 and para 7 of Reply to CECB's Affidavit of 
October, 2019 at pages 1082 to 1087 shows that there has 
been a discharge of polluted water from Ash dams and 
how such pollution is causing the land to become marshy 
and causing damage to the crops. 

 
10. The EC had a condition No. 2 (viii) of using coal of only 

0.24% sulphur. The NTPC violated this condition till 2014 
and got the condition amended during the pendency of this 
application. Even the new norm 0.40% sulphur content is 
being violated as the sulphur content is much higher as 
evident from the chemical property chart filed by the 
applicant earlier. Annexure A8 at page 58 with the original 
Application and Additional Affidavit dated 27'07.201,6 at 
para 6 may kindly be perused in this regard which clearly 
show that the sulphur content in the coal derived from 
Korba Coal fields is more then 0.40%. It is also stated that 
any independent study will conclusively prove the above 
submission of the Applicant. 

 
11. The NOC of MPSPCB provides that green belt condition has 

to be complied with. It is stated that this condition has 
been violated blatantly by the Project Proponent. False 
information has been submitted by NTPC to MoEF&CC 
which has not BEEN verified independently. The Google 

image produced by the applicant has a calculation that 
instead of 259 acre of green belt area as claimed by the 
NTPC, hardly120 acre can be considered as green 
belt.(Page 18 of the Rejoinder dated 10.1"2.2015, para 9 of 
the Additional Affidavit of November, 2016 and Rejoinder 
of August 2016 to Collector's report may kindly be perused 
in this regard.) 

 

12. That it is re-iterated by the Applicants that EC conditions 
are not being complied as has explained above. Ash 
utilization figures provided by the MoEF&CC in it's Report 
are misleading and majority of ash generated till date is 
lying in the ash dykes or is being discharged in the 
agricultural fields. Any independent measurement of the 
quantity would show the blatant lie being spoken by the 
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NTPC on this issue. It is stated that till date even after 10 
years of operation no monitoring station on Sonthi Pahar 
forest has been established. As per the knowledge of the 
Applicant out of 3743 PAP only 379 have been provided 
employment. Zero discharge condition is being violated 
blatantly and polluted effluent is being released in rivulets 
and canals continuously. Even the new limit of 0.4% of 
sulphur content is not being complied as coal source Korba 
Coal Fields has higher sulphur quantity which information 
has already placed on record by the Applicants. It is stated 
that there is no progress on FGD installation as nothing on 
record proves the same. No Air and Water monitoring 
reports have been filed by the CECB till date which calls 
for drawing of adverse inference against the Respondents.” 

 

13. We are of the view that these aspects may be considered by the 

Committee constituted on 14.02.2019 in O.A. No. 200/2018, 

Dukalu Ram & Ors. v. Union of India & Ors. mentioned above. The 

NTPC may give its response in respect of the above to the 

Committee within one month from today. If considered necessary, 

the Committee will be at liberty to undertake visit to the site.  

 
14. As regards the conditions of installing FGD plant/system, while 

the MoEF&CC has suggested that period of two years may be 

given, having regard to the impact of absence of such device on the 

health of the citizens, such a long time cannot be allowed being 

against the ‘Sustainable Development’ principle which is part of 

right to life and also mandatory under Section 20 of the National 

Green Tribunal Act, 2010. Such device may be positively installed 

within six months failing which Chief General Manager of the 

concerned project of NTPC will be personally accountable and 

coercive measures may have to be taken for non-compliance. The 

installation of FGD system may be overseen by the Chairman, 

NTPC.    
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15. We also find that according to NTPC, MoEF&CC has relaxed 

condition of covering raw material/coal by tarpaulin which is 

otherwise an essential safeguard to prevent air pollution. We are of 

the view that such essential safeguard cannot be dispensed with 

and must be adopted being a mandate of Article 21 of the 

Constitution and ‘Precautionary’ and ‘Sustainable Development’ 

principles under Section 20 of the NGT Act, 2010. Such safeguards 

may be positively adopted within one month from today which will 

also be the responsibility of the Chief General Manager of the 

concerned project of NTPC which may be overseen by the 

Chairman, NTPC. 

 

List again on 28.07.2020.  

 

Adarsh Kumar Goel, CP 

 
 
 
 

Dr. Nagin Nanda, EM 
 

 

 
Siddhanta Das, EM 

 
February 27, 2020 
Original Application No. 459/2018 

(Earlier O.A. No.196/2014 (CZ) 
DV 
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