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BEFORE THE NATIONAL GREEN TRIBUNAL 

PRINCIPAL BENCH, NEW DELHI 

Original Application No. 459/2O18 

Earlier 196/2O14 (CZ) 

Rashmi Singh Vs NTPC Ltd. &Ors 

 

Report of the Committee  

in the matter of Rashmi Singh Vs NTPC Limited & Ors (OA No. 459/2018)  

Date of Submission – 2
nd

 March 2021 

 

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 

14.02.2019 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, District Collector 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 on record of Hon’ble NGT along with 

report submitted by this committee on 15
th

 July 2020. 

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

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

University, Bilaspur (2015) 

3. Fly ash data in public domain on website of Central Electricity Authority (CEA) 

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

5. Raipur declaration (2
nd

 June 2017) on Fly ash by Hon’ble NGT 
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6. 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 

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

21
st
 May 2020  

8. Study of heavy metal in coal and fly ash has been completed and analysis submitted 

by IICT Hyderabad has been submitted by NTPC Sipat.  

9. Study conducted by Indira Gandhi KrishiVishwavidyalaya BTC College of 

agriculture and research station Sarkanda, Bilaspur  

10. Reports published by CEA ( Central Electricity Authority)  

11. Soil analysis report in the villages in question  

 

In compliance of Hon’ble NGT order dated 20.08.2020,  committee has visited site of 

M/s NTPC Limited, Sipat on 11.11.2020 and verified the status of EC compliance with 

operational condition of pollution control devices provided by NTPC. The observation and 

finding of the committee is summarised as under:- 

 

Sl. 

No 
EC Condition 

Present Status of Compliance verified during 

visit to NTPC site  

1 Coal should be used @ 10 MT/ 

year for Stage-I with Sulphur 

content not exceeding 0.24%.  The 

coal should be transported from 

Korba Coalfields by Captive MGR 

in closed wagons to avoid dust 

pollution. 

EC granted for Stage-I with restricting Sulphur 

content not exceeding 0.24% was amended vide 

MoEF & CC letter no. J-13011/10/1996-IA-II 

(T) dated 8
th

 September 2014. In the above said 

letter MoEF&CC has accorded amendment in 

the said EC for sourcing coal from operating 

SECL mine with maximum Sulphur content of 

0.4 percent. (Annexure-02). NTPC in its reply 

submitted to the committee has 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%. The 

report is in the records of Hon’ble NGT. 
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(Annexure-03)   

NTPC has started covering of coal wagons from 

20.08.2020 with tarpaulin after Hon’ble 

Supreme Court upheld the order, in an appeal 

filed by NPTC, against the order passed by this 

Hon’ble tribunal regarding covering of coal 

wagons. 

Hence Complied 

2 As per the proposal submitted for 

Ash Utilization, it should be 

ensured that fly ash is used in 

cement industry, brick making and 

in raising the ash dyke etc. 

 

Efforts should also be made in the 

area of mine filling, land 

development and agriculture etc.  

For brick making, about 50 acres 

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 utilization data presented by NTPC Sipat 

indicate very low percentage of fly ash 

utilization during 2015 to 2020. However in FY 

2020-21 rising trend is observed which may be 

due to utilization of fly ash in raising of ash 

dykes.  

 

Dry fly ash was found being issued to fly ash 

brick manufacturers and Cement industries. 

 

Pond ash was supplied in Bilaspur – Pathrapali 

and Raipur - Dhamtari NHAI project. 

 

NTPC Sipat got allocation of Manikpur OCM 

void for ash filling purpose. SECL has agreed 

for filling of 2888529 CUM fly ash in 

Manikpur OCM vide its letter number 241 

dated 05.12.2020 (Annexure-04).  

 

Possession of 70 acre land in Saler Village, near 

NTPC Sipat, in district Bilaspur had been given 

to CSIDC on 24-05-2016 for Micro Small 

Enterprises Cluster Development. Further, 

CSIDC has got approval for Land diversion 

from Agricultural to Industrial use. Land 

3
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diversion from Agricultural to Industrial use has 

been notified in Gazette on 08.05.2020. CSIDC 

has moved for Lay out plan approval with 

Town and country planning.  

 

Presently, about 100 ash-based industries are 

reported to be operational in the vicinity of 

NTPC, Sipat.  

Hence not complied. 

3 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. 

Ambient Air Quality monitoring station was 

found operational during visit by out sourced 

agency. The photographs of monitoring station 

are placed at Annexure -01. Monitoring 

records were also presented before committee 

for verification and found satisfactory. Copy of 

few reports is placed at Annexure- 05. 

 

Study on Terrestrial ecology was conducted in 

2002 & in 2015 which concludes negligible 

effect on Eco system. Copy of the report is in 

records of Hon’ble NGT. 

 

Hence Complied. 

4 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 

Three CAAQMS are found installed at plant 

boundary including one at adjoining NTPC 

township boundary and real time monitoring is 

connected with CPCB and CECB Server.  

Screen shot of its connectivity is placed at 

Annexure-06.  

Hence complied. 

5 Since maximum concentration for 

SO2 near Sonthi Pahar is likely to 

be close to permissible levels for 

It was informed to the committee that AAQ 

monitoring is also being done in nearby villages 

namely Janji, Kaudia and Karra manually at 

4
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sensitive area, continuous 

monitoring and analysis of 

ambient air quality in the region 

should be undertaken during 

planning, construction and 

operational phase of the project. 

regular interval. Records were found 

maintained by NTPC, copy of few monitoring 

reports are placed at Annexure-07.Photographs 

of monitoring station are placed at Annexure-

01. 

Hence Complied. 

6 Utilization of land for Stages I & 

II of the project shall be restricted 

to 4382.44 acres, which is already 

in possession of the project 

authorities.  

70 acres of additional land will be 

acquired by M/s. NTPC for ash 

based units. 

As per records produced by NTPC, Sipat before 

committee it seems that only 4360 acres of land 

had been acquired for project including MGR, 

switch yard and township. 

Hence Complied. 

 

The documents placed by NTPC Sipat, before 

the committee reveals that NTPC Sipat had 

approached District Collector, Bilaspur in 2005 

for acquisition of 70 acre land as stipulated in 

EC. 

Copy of document is placed at Annexure- 08. 

Hence not complied. 

7 Ash generated to the tune of 2.15 

million tones per year shall be 

used in a phased manner as per the 

provisions of the Fly Ash 

Utilisation Notification of 

September, 1999 and its 

subsequent amendments. By the 

end of ninth year, full fly ash 

utilisation should be ensured. The 

cost of ash utilisation measures 

proposed in the total project cost 

should be intimated. 

It was reported that NTPC has started its 

operation on full power generation capacity in 

year 2011 and simultaneously implemented use 

of fly ash in various defined sectors as per fly 

ash utilization notification 1999.  At the time of 

inspection ash dyke raising was in progress in 

lagoon #02 and further ash dyke raising is to be 

taken in Lagoon # 01 and 03.NTPC Sipat has 

got weighting of its design for ash dyke raising 

by IIT/NIT.  

NTPC Sipat has obtained allocation of 

Manikpur OCM void for ash filling purpose. 

SECL has agreed for filling of 2888529 CUM 

flyash in manikpur OCM.  

5
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CPCB has also imposed EC on thermal power 

plants of NTPC in its Sipat Unit. NTPC has 

made appeal in Hon’ble Supreme Court and 

obtained stay on payment of EC. 

Hence not complied. 

8 Details of the plan to develop ash 

utilizing industrial units in the 70 

acre plot proposed by the project 

proponent should be worked out in 

consultation with the State 

Government and the draft plan in 

this regard should be submitted to 

MOEF within 6 months of 

environmental clearance. 70 acres 

of land will only be utilized for 

setting up ash based industries. 

Detailed action taken in this context has been 

described at point 2.  

Not complied. 

9 Regular monitoring of the air 

quality should be carried out in 

and around the power plant and 

records be maintained. Periodic six 

monthly reports should be 

submitted to this Ministry. 

M/s NTPC Sipat has produced monitoring 

records before the committee for verification 

and informed about regular submission of data 

to MoEF&CC.  

Copy of the monitoring reports is placed at 

Annexure-09. 

Hence Complied 

10 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 metals in 

coal and fly ash (including bottom 

ash) shall be put in place. 

Study of radioactivity has been done by BARC 

Mumbai, and it is concluded in the report that 

the radiation levels in and around the Sipat 

Super Thermal Power Station of NTPC Ltd., is 

comparable with the National average values. 

The naturally occurring radionuclide levels in 

groundwater / surface water / drinking water 

samples is observed well below the Atomic 

Energy Regulatory Board (AERB) and World 

Health Organization (WHO) prescribed limit / 

6
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guideline values. The activity concentration of 

naturally occurring radio nuclides in soil, food 

matrices, flora and fauna is comparable to the 

national background levels. Copy of the report 

is placed at Annexure-10. 

Study on heavy metals in coal and fly ash was 

completed through IICT Hyderabad. Copy of 

the report is placed at Annexure-11. 

NTPC has informed the committee that there 

are no technology/instruments available for in 

built continuous monitoring of radioactivity & 

heavy metals in coal & fly ash (including 

bottom ash). As & when technology/ 

instruments is available then NTPC shall install 

the same.  

Hence Complied 

11 Monitoring of surface water 

quantity and quality shall also be 

regularly conducted and records 

maintained. The monitored data 

shall be submitted to the ministry 

regularly. Further, monitoring 

point shall be located between the 

plant and drainage in the direction 

of flow of ground water and 

records maintained. Monitoring of 

heavy metals in ground water shall 

be undertaken. 

Ground water and surface water quality was 

found being monitored monthly in surrounding 

11 villages namely Hardadih, Sukhripali, Ralia, 

Rank, Janji, Kaudia, Bhilai, Gatora, Darrabhata, 

Nawadih and Deori. Lilagarh river and kharang 

river water quality is also monitored monthly. 

Heavy metals are also monitored monthly in 

ground water in the plant peripheral six villages 

namely Hardadih, Sukhripali, Raliya, Bhilai, 

Gatura and Raank.  

Six monthly monitoring reports are submitted to 

the Regional office and head office of ministry 

and records were found maintained by NTPC. 

Copies of few reports are placed at Annexure-

12. 

Hence Complied. 

12 Minimum required environmental Water is sourced from Hasdeo RBC. In order to 

7
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flow suggested by the competent 

authority of the state Govt. shall be 

maintained in the channel/Rivers 

(as applicable) even in lean 

season. 

ensure minimum required flow NTPC has 

surrendered 27 MCM water out of earlier 

allocation of 120 MCM, leaving present 

allocation 93 MCM. 

Copy of surrender letter is placed at Annexure-

13. 

Hence Complied. 

13 Fly ash shall not be used for 

agriculture purpose. 

No mine void filling will be 

undertaken as an option for ash 

utilization without adequate lining 

of mine with suitable media such 

that no leachate shall takes place at 

any point of time. In case, the 

option of mine void filling is to be 

adopted, prior 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 

pollution control board. 

Fly ash was not found being used for 

agriculture purpose. 

Vide OM Ref: F.No.22-13/2019-IA.III dated 

28.08.2019, MoEF & CC, has issued 

notification for utilization of fly ash in 

reclamation of low lying area and stowing in 

abandoned mines/quarries as per SOP 

developed by CPCB.  

NTPC Sipat got allocation of Manikpur OCM 

void for ash filling purpose. SECL has agreed 

for filling of 2888529 CUM fly ash in 

Manikpur OCM vide its letter number 241 

dated 05.12.2020 but filling of mine void has 

still not started. 

 

 

 

Hence Complied 

14 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 funds were found allocated as DPE 

guidelines and expenditures were found 

incurred on community development. More 

over CSR expenditures are decided as per 

direction/instruction from district collector. 

The annual budget allocated for CSR activity is 

about Rs 900 lakh per year on an average. List 

of CSR activity incorporating major activities 

8
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CSR prior identification of local 

employable youth and eventual 

employment in the project after 

imparting relevant training shall be 

also undertaken. Development 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 

are place at Annexure- 14. 

Hence Complied. 

 

 

 

 

 

 

15 The environment statement for 

each financial year ending 31st 

march in form-V as is mandated to 

be submitted by the project 

proponent to the concern state 

pollution control board as 

prescribed under the Environment 

(protection) rule, 1986, as 

amended subsequently, shall also 

to be put on the website of the 

company along with the status of 

compliance of Environmental 

clearance conditions and shall also 

be sent to the respective regional 

offices of the ministry by e mail. 

Environment statement submission was found 

regular. 

 

Hence Complied. 

 

16 Top surface of the coal wagons 

shall be completely covered with 

NTPC Sipat has started covering of coal 

wagons with tarpaulin from 20.08.2020 after 

9
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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 shall 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 fields, 

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. 

Hon’ble Supreme Court upheld the order, in an 

appeal filed by NPTC, against the order passed 

by this Hon’ble tribunal regarding covering of 

coal wagons. Photographs are presented at 

Annexure-01. 

NTPC has appraised that company is pursuing 

with RDSO Lucknow for mechanical covering 

of coal wagons. Token fee has already been 

paid to RDSO. Consultancy Project proposal is 

awaited. 

Hence Complied. 

17 Dense avenue plantation shall be 

developed on either side of the 

track wherever 

habitations/agricultural lands 

exists in consultation with local 

forest department to minimize the 

dust and noise pollution. 

In order to ensure green belt along railway track 

of MGR, a large-scale tree plantation scheme 

was adopted by NTPC. As informed to 

committee plantation of 48919 plants along the 

MGR track has been completed on 30.04.2020 

through CGRVVN Ltd. Bilaspur. Copy of 

report obtained from CGRVVN is placed at 

Annexure-15. 

Hence Complied. 

10
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18 AAQ monitoring within 1 km on 

either side of track, close 

proximity to nearby habitation, 

shall be continued once in a 

quarter and the progress report 

shall be submitted. 

AAQ monitoring is being conducted in six 

villages namely Lutra, Bitkula, Nirtu, Jhanj, 

Utarda and nevsa, along MGR track and report 

of the same are being submitted to ministry on 

quarterly basis. Monitoring report of the same is 

enclosed at Annexure-16. 

Hence complied. 

19 Health survey study of the local 

people shall be carried out.  

The report should clearly bring out 

the impact on surrounding forests, 

agriculture/crop patterns, 

percentage of yield, public health 

due to open wagon coal 

transportation, etc. 

This condition was imposed in the EC 

amendment issued on 17.05.2018. 

NTPC had conducted this study through CIMS 

Bilaspur wherein it has been mentioned 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”. 

Copy of the report is placed at Annexure-17. 

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 finding in report. 

Copy of the report is placed atAnnexure-18. 

Hence Complied. 

20 As stipulated by the earlier EAC 

on 31.03.2016, PP should study 

alternative methodologies 

/technologies being utilized 

including abroad, to prevent coal 

dust blow from moving open 

wagons carrying coal, if any. The 

results of this study should be 

submitted within one year. 

NTPC, Sipat has already taken up with RDSO 

Lucknow, the designer of BOBR wagons for 

mechanical covering of coal wagons.  

NTPC has started covered coal transport, 

Hence Complied. 

 

 

11
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In compliance of Hon’ble NGT order dated 27.02.2020 about issues of non-compliances 

raised by the applicant, the committee has also visited the specific sites and called the records to 

verify the facts. 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) 

 

 

 

Sl. 

No. 

Non compliances according to 

applicant 

Observation of the committee 

01 EC condition No. (viii)for coal 

transport to be done through closed 

wagon transport has not being complied 

with and no exemption should be 

granted in this context. 

NTPC    has started covering of coal wagons 

from 20.08.2020 after Hon’ble Supreme Court 

upheld the order, in an appeal filed by NPTC, 

against the order passed by this Hon’ble 

tribunal regarding covering of coal wagons. 

02 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 

The issue has been described at point 06 of EC 

compliance status. 

12
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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 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.  

The committee has visited the site and 

observed marshy condition in agriculture fields 

but it was difficult to decide its reason as no 

leakage from ash dykes was observed. At site 

it was found that irrigation canal passing 

adjacent to agriculture field was also damaged 

at many places. Photographs taken during visit 

are placed at Annexure-01. 

 

Reasons are what so ever but interest of 

farmers shall be on priority. Hence its needs an 

in-depth study to find out the cause and 

formulate an action plan for its remediation. 

The cost of study should be paid by NTPC. 

4 EC condition pertaining to Fly Ash 

utilization condition is being 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.  

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 

linkcea.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 Environment (Protection) Amendment 

rules, 2020 notified in The Gazette of India 

13



NGT OA No. 459/2018             Report of Oversight Committee January 2021 Page 14 
 

on 21
st
 May 2020, amendment made in 

Environmental (Protection) Rules, 1986 in 

rule 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 this context NTPC Sipat has obtaind 

permission for filling of fly ash in Manikpur 

coal mine. 

5 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. 

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. Copy of the report is placed at 

Annexure-11. 

6 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. 

The said study has been completed and copy of 

the report is placed at Annexure-18. 

7 There are ongoing court cases thereby 

proving that NTPC is in breach of 

mandatory requirements of environment 

regulations. 

NTPC has briefed about three cases i.e. 7893 

of 2014 CJM, Bilaspur, OA No. 195/2014 

Hon’ble NGT (CZ) and present OA No. 

459/2018.  

Copy of the decisions provided in favour of 

NTPC Sipat in case number 7893 of 2014 is 

placed at Annexure-19 and OA No. 195/2014 

is at Annexure-20. 

8 The capital cost on EMPIS has only 

been mentioned whereas no 

breakup/item wise details have been 

As desired NTPC Sipat, has provided copy of  

breakup details for capital cost of EMPIS. 

Copy attached at Annexure-21. 
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provided to ascertain the actual use. 

9 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. 

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. 

NTPC has installed two ETP of total 15000 

KLD capacity for waste water treatment. 

NTPC has also provided Ash water recycling 

system (AWRS) to reuse it in slurry formation 

to transport ash from plant to ash dyke.  As per 

water balance chart maximum part of treated 

water is used as make up water in slurry 

formation. NTPC has installed continuous 

water quality monitoring system at the outlet 

of every ETP which is connected with server 

of CPCB and CECB. At the inspection AWRS 

and ETP were found operational.  Photographs 

of AWRS are also presented at Annexure-01. 

 

The review of water pollution control system 

indicates that NTPC has sufficient capability to 

treat waste water generated in the plant. 

10 EC 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.  

After perusal of documents placed by NTPC 

committee is in view that EC for stage I was 

issued in 1999 with sulphur content 0.24 % but 

coal to be used from Dipika Mine. The sulphur 

content condition was modified  upto 0.36% in 

2002 and upto 0.4 % in 2014. The units of 

Stage I was made operational in year 2011. 

 

More over EC of Stage II was granted on 

15



NGT OA No. 459/2018             Report of Oversight Committee January 2021 Page 16 
 

08.06.2004 without any sulphur content 

condition but coal to be used from same 

Dipika Coal Mine. The operation of Stage II 

was started in 2008 i.e. before operation of 

Stage-I.   

Testing of sulphur content in coal of Dipika 

mine was done by IIT and regularly by CIMFR 

(for process use only) and report of IIT is 

placed at Annexure-03. 

11 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. 

NTPC claims for plantation of 3,72,421 trees 

in residential area, plant premises, MGR Track 

and ash dyke though Chhattisgarh Rajya Van 

Vikas Nigam Limited and produced copies of 

work orders. Norms of plantation is 2000 trees 

per hectare i.e. 1000 trees per acre. As per 

norms of 80 percent survival total number of 

survived trees came to around 297936. As per 

plantation norms of 1000 trees per acre 

(297936/1000) it come to around 297 acres. 

  

OBSERVATION :- 

 

1) As per EC condition mechanism for an in-built continuous monitoring of 

radioactivity and heavy metals in coal and fly ash (including bottom ash) shall be put 

in place. In this context NTPC has informed that there are no technology/instruments 

available for in built continuous monitoring of radioactivity & heavy metals in coal & 

fly ash (including bottom ash). As & when technology/ instruments is available then 

NTPC shall install the same. Hence status of compliance could not be judged. 

 

2) In compliance of Hon’ble NGT observation in its order 27.02.2020, the committee 

has visited the area in close proximity with the ash dyke and observed waterlogging 

in agriculture fields but it was difficult to decide its reason as no leakage from ash 

dykes was observed. At site it was also found that irrigation canal passing adjacent to 

16
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agriculture field was also damaged at many places. Photographs taken during visit are 

placed at Annexure-01. In compliance to Hon’ble NGT Direction soil testing reports 

of land in villages Raliya, Hardadih, Raank, Bhilai, Kaudiya, Gatora and Sakhripali 

was called from collector Bilaspur. The said report is on the record of Hon’ble NGT. 

Copy of the report is placed on Annexure-22 indicates about no adverse effect on 

soil. In this context committee is in the view that reasons are what so ever but interest 

of farmers shall be on priority. Hence its needs that an in-depth study to find out the 

cause and formulate an action plan for its remediation shall be conducted. The cost of 

the project should be paid by NTPC. 

 

3) 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 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. 

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-23. 

In compliance of Hon’ble Supreme court order dated 21.07.2020 NTPC Sipat is 

submitting quarterly progress report in Hon’ble NGT.  At the time of visit civil work 

for construction of FGD stack was found in progress and in consonance with PERT 

chart submitted by NTPC. Photographs of the same are placed at Annexure- 01. 

 

RECOMMENDATIONS :- 

 

1. Ministry of Environment, Forests and Climate Change vide its office memorandum 

dated 28
th

 August 2019 has changed in conditions stipulated in the Environmental 

Clearances of Thermal power Plants and Coal Mines in line with the fly ash  

17



notification and subsequent amendment. As per changes mnde vide this office
msmorendum, the guidelines prepared by CFCB far disposal of flyash for
ieclamntion of low nying &rea$ and in stawing/backfilling of abandonsd

mines/quarries *hall be falluwed during di*passl fff nsh in abandaned or working

mines. In this contsxt a cornmiffee m*y be appointed to en$ure Frffpsr rnsnagernent of
flyash in the $rats and implemenration of $oF developed by tpcB.

2. NTPC, $ipat shsll cnnduct an in-depth stndy though eny reputed institute ta find out
the reasons fur water lugging in the fields ne&r ash dyke. The $cope nf the work rhall
also include providing various optinns fbr remediation of agricultursl field.

3' NTPC, $ipat to obtain further dirsctions fronr MOEF&CC regarding thas* EC
conditions which are declared as impos*ible (Cmntinuous mcnitoring of radioactive

emission) and R&D activities in for hrndifications in cual wagsns in the s&me line of
EC amendmsnt in case of NTPC, Ramargundam (AP) and NTpc unchahar (up).
Copy of HC is encloxed at Annexure-?j.

Note: This report was shared with Col]ector Ei]anpur. Collector ha* provided his report to
CPCB and hdoEF&CC and has also directly submitted that report ta NGT on fr?,.AJ.Ze;;.

{Dr" P.R. Sakhare)

Scientist'D'
MqHF&CC, RO, Nagpur

{Dr. R.P. Mishra}
Scientist'D'

CPCB, RD, Bhapal

h{CT OA No.459/2018 Rep*rt of Over*lght Committce Januaqy ?021 Page 18
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ETP Stage-II  (2 x 125 m
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PIC-1 AWRS Pump House Sump 

 

PIC-2 AWRS Pump House Building 
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Pic-3 AWRS Pumps 
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CAAQMS Analyzers 
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Instrumentation installed for CEMS
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3534



 

Unit-4 SPM 
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SOx NOx Probe Stage -2 (Unit 4 & 5) 

 

 

Calibration Cylinder for Unit-2 CEMS 
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COAL TRANSPORTATION THROUGH COVERED WAGONS 
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Plantation along MGR track 
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Canal is broken & 
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causing overflow 
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WORK PROGRESS IN FGD NSTALLATION 

 

CHIMNEY UNIT#01 

CHIMNEY UNIT # 02 
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CHIMNEY UNUT # 03 

ABSORBER UNIT # 01 
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ABSORBER UNIT # 03 

 

4847



49

ANNEXURE-02

48



5049



5150



Journal of Scientific & Industria l Research 
Vol. 63, Fehruary 2004, pp. 156- 162 

Impact of Indian and imported coal on Indian thermal power plants 
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Energy efticiency and environmen t analysis have been performed for coal based thermal power plants s ilUated in Delhi for 
Indian and imported coal from Australia and America. In our study, it has been found that it is better to use imported C0<11 in Indi an 
thermal power plants, wi th advantages li ke, less amou nt of coal feed , low CO)em ission, and less amount of particul ate generati on. 

The effect of per celll excess air on particulate generated and coll ection effic iency of e lec trostatic precipitator (ES P) is a lso ana lyzed , 
and it is found that as the particu late generated (before discharge) is less for imported coal. one may lise less e ffic ient ESP in thermal 

power plants . 

Keywords: Impact, Indian and imported coal, Coal, Indian Therma l Power Plants , Thermal Power Pl ants 

1 Introduction 
The power generation in Indi a has registered 

re markab le grow th since it ga ined independence in 
I 947(ref. I). Power generation increased from 1362 MW 
in 1947 to about 1049 J 7 MW in 2002(ref. 2), Thermal 
power plants and hydro-sectors are the major power 
producer in Indi a. The major portion of power demand in 
India is met by thermal power plants due to availability of 
fossil fuels (coal, oil , and gas). Around 72 per cent of 
total insta lled capacity is met by thermal power plants 
and 25-30 per cent is met by hyd roelec tri c power 
generation, while the rest accounts for other sources of 
power generati on. Among the conventional means of 
power generation , foss il fuel fired thermal power plants 
are very significant in the energy scenario of IndiaH

. 

Fossi l fuels (coal, oil, and gas) is goi ng to remain 
the primary source of energy in India in sp ite of 
attempts to harness hydel, nuclear, and renewable 
sources of energy. In the sphere of fossi I fuels, India 
is not very well placed with reference to resources of 
oil and import of oil is very expensive . However the 
s ituation with re spect to coa l rese rv es is 
comparatively better, as it contributes 84 per cent of 
thermal power generation while, gas and oil contribute 
to 13 and 3 per cent of thermal power generation, 
respecti ve l/()·t2. 

* Author for correspondence 
E-mai l :chandra 0! ces. i i td .erne!. i n 

In India the demand of electricity is always more 
than the supply and the coal reserves in India is in 
better condition than other fossi I fuels , thus the power 
production is totally dependant on the coal, which is 
respon si ble to a large ex te nt , in po llutin g ou r 
environment. Environmental probl ems associated 
with thermal power plants start wilh transportat ion 
of coal from mine, feeding it to boi ler, and the 
emiss ion of flue gasesl.\ Nowadays the environmental 
problems of energy use are rel ated with environmental 
cost, which have been rising, rei nforcing the effect 
of increased monetary costs in creating incenti ves for 
increasing the efficiency with which energy is used 14 . 

The e nergy effici e ncy and e nvironmental 
pollution of thermal power pl ant are dependent upon 
the fuel used for combustion in furnace of boiler. 
Since coal reserves in India is in better situation , thus 
it is worthwhile studying the impact of coal quality 
in thermal power plants. However the coal found in 
India is characterized by low calorific value and high 
ash content. As a result, for getting a unit amounts of 
electricity, large amount of pollutan ts are generated. 
It is desirable to have a good qual ity of coal for power 
generation, as it reduces the pollutan t~. generated/unit 
of electricity. The problem is analyzed in the present 
study by considering good quality of coal obtained 
from overseas. The work reported here examines the 
impact of coal quality in thermal power plant situated 

ANNEXURE- 3
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has to do more detailed analysis in order to get overall 

cos t of generating e lectricity for each case. 
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Environmental Monitorin for National Thermal Power

RESULTS & DISCUSSION ON OBSERVATIONS

Respirable Particulate Matter (PMro)

PMro concenkations at the BHARUADIH were oherved

PMro concentrations at KAIMADIH were observed

Respirable Particu late Matter (PMz.s)

PMz.s conG€ntrations at the BHARUADIH were observed

PMz.s concentrations at IGIMADIH were observed

Sulphur Dioxide (SOz)

SOe conoentrations at the BHARUADIH were observed

SOz concentrations at KAIMADIH were observed

at Sonathi Pahar

Report For The Month of July 2012
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Oxides of Nitrogen (NO')

NOx concentrations at the BHARUADIH were observed

NOx concentrations at KAIMADIH were observed

g$tn percentile value as 23.3 pg/m3.

Limit:80.0 pg/m3

Carbon Monoxide (CO)

CO concentrations at the BHARUADIH were observed

CO concentrations at KAIMADIH were observed

Hydrocarbon as Methane (HC)

HC concentrations at the BHARUADIH were obsbrved

93ttt percentile value as 0.555 ppm,

Limit: No Limit Specified

HC concentrations at I(AIMADIH were observed

Conclusion:

\*^4

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

within prescribed standards of Central Pollution Control Board (CPCB) for Rural
& Residentialarea.

Report For The Month of July 2012
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i;a:
Environmental Monitoring for National Thermal Power Corporation, Sipat at Sonathi
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AMBIENT AIR QUALITY MONITORING (P1fr2 s)

E
E'i

o
E
e
1C

c(J

l'lir:imr;e eo rrcectratisft Filaxh'nr rr c*rl errtrcis E

E KAI?rlADlH tr BHARUADIH

hqtForThe Month of July 2012

6660



AUtBtENT AtR QUAL|TY tfioNtToRtNG {SO:)

c

tE

c
(.}

iJirir',r.r: ;+r:lertfrtirf llaqirrr.r.i :+r;sr,lfaii$r

AF4B|ENT AtR QUALtTy rmoNtTOR|NG (NOx)

.-i r

e
f=

€r

c
C}

Report For The Month ot July 2012 
8

6761



!

:

Environmenta|MonitorinqforNationa|ThermalPowerCorporation,SipatatSonathiPahar

AI'TTBIENT AIR OUALITY MONITORING (CO)
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TNETEU
Qontlnuatlon Sheet

TEtr CLIENT

NEOF
O(TIRACTOR

TNNE OF JOB

IR( ORDER

NNATION OF

MOJECT

For NETEL (lNDlA) LIMITED

D. Srinivasa Rao
Regional Manager. EMS

Netel (lndia) Limited

SRINIVASA
REGIONAL MANAGER. EMS

ENVIRONMENTAL MONITORING AT SONTHI PAHAR. SIPAT

SIPAT SUPER TFIERMAL POWER PROJECT
NTPC LIMITED

UJJWAL NAGAR
SlPAI-, DIST: UILASPUR

CHHATISGARH ;495555

NETEL (tNDtA) LtM|TED
ENVIRONMENT MANAGEMENT SERVICES
W-3O3,RABAL.E-MIDC'

TTC INDUSTRIAL AREA, NAVIMUMBAI.

AMBIENT AIR QLIALITY MONITORING AT SONTHI PAHAR RESERVE
FOREST AREA, IiIPAT DIST: BILASPUR, CHHATTISGARH

40001 69592-037-1 01 9; Date: 1 6-7-201 6

1 YEAR (12 MONTHS)

, ') '

= -' r''- 'li r' -

-r a: : ..;r'- '

. I .ll - t 'i '"' .'.-.. . r..,4
'l"r?l--\ '-'-i: jr1"" '

trtnl-tv

Sipat Super Thermal Power Project

NTPC Ltd,, Sipat-Bilaspur
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Manager. EMS

F{d (lndia) Limited
Sipirt Super Thermal Power Project

NTPC Ltd,, Sipat.Bilaspur

AIR QUALITY MONITORING at BHARUADTH

& DISCUSSION ON OBSERVATIONS

ForThe Month ol Ju- 2017
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GontlnuaUon Sheet

TAEE: 01 Ambient Air Qualitv Monitorilq Data

LOCATI0N: BHARUADIH

Concentration of Pollutants

PMro PMzs SOz NOx Os co HC

pg/m3 trrg/rne pg/m3 pg/m3 ? mg/mr ppm

PERMISSIBLE LIMITS 100 60 80 BO 100 ' z.v

02-06-2017 50.69 29.13 toz 178 90 0,529 0.522

06-06-20'17 47.22 25 00 158 182 110 0,514 0.546

gF
ZIe(9oz
=t=o
= 

rr-

l!=o&
!'u o6e6o

09-06-2017 36.'l 1 to.oo t0 J 17q 10 0 0,521 0.546

13-06-2017 40,97 20.83 164 t/ o 10 0 0,518 0.538

16-06-2017 52,08 37.5 t/.J 17,5 110 0.524 0.532

20-06-2017 18.38 toz 17.3 90 0.533 054

23-06-2017 45,83 32.18 164 '18,5 120 0,5'18 n 6Al

27-06-2017 + LOO 23,15 161 174 110 0,512 0.529

30-06-2017 47.73 24.10 15 8 17 tr) 120 0.5'19 0.542

Minimum concentration 33.33 16.66 15.80 17.30 9.00 0.512 0s22
Maximum concentration 52.08 37,50 17.30 18.50 12.00 0,533 0,551

43.96 25.21 16,28 17.70 10.56 0.521 0,538

*"6
D. Sri

Regional Manager. EMS

Netel (lndia) Limited

1!-,!t <.!-Jr, j-r:i '-

tJtI rlET 5=jS:j I l" - - 'r:rr "'1 - r

W if ir t. .tr,ke"-, ' ''-'
:,lTPC 'i'i 3i1-'ei {3;;as:

Etc
Sipat Super Thermal Power Project

NTPC Ltd., Sipat-Bilaspur

Repoft For The Month of Ju, 2017
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Go heet

$irable Particulate Matter (PMro)

concentrations at BHARUADIH were observed

Range 33.33 to 52'08 Pg/ms, with the

Mean value as 43,96 Ug/m3 and the

Limit: 100,0 ug/m3

Particulate Matter (PMz.s)

?llz.s concentrations at BHARUADIH were observed

:-} Range 16,66 to 37'50 Pg/m3,

Dioxide (SOz)

I SO, concentrations at BHARUADIH were observed

(Xides of Nitrogen (NO')

NOx co0c0ntrations at BHARUADIH were observed

OZone (Oo)

03 concentrations at BHARUADIH were observed

,d
Sipat SuPer Thermal Power Project

NTPC Ltd., SiPat'BilasPur

Report For The Month of Ju" 2017
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Garbon Monoxide (C0)

CO concentrations at BHARUADIH were observed

as Methane (HC)

HC concentrations at BHARUADIH were observed

The observed concentration
within prescribed standards
Residential area.

of PMro, PMz.s, SOz, NOx, Or,CO and
of Central Pollution Control Board

HC were found to be
(CPCB) for Rural &

Etc
Sipat Super Thermal Power Project

NTPC Ltd,, SipahBilaspur

Repoft ForThe Monthof Ju 2017
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AMBIENT AIR QUAI-ITY GRAPHS
Contlnuation Sheet
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Regional Manager. EMS

Netel (lndia)Limited
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NTPC Ltd,, SiPatBilasPur
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1=U (Usable Data), 4=C (Calibration Data),5=F (Faulty Data), 6=Z (ZeroCal Data)

Tue 03 Thu 05 Sat 07 Mon 09 Wed 11 Fri 13 Nov 15 Tue 17 Thu 19 Sat 21 Mon 23 Wed 25 Fri 27 Nov 29
0

0.5

1

1.5

2

BOD (mg/L)

Tue 03 Thu 05 Sat 07 Mon 09 Wed 11 Fri 13 Nov 15 Tue 17 Thu 19 Sat 21 Mon 23 Wed 25 Fri 27 Nov 29
0

1

2 BOD

NTPC Limited Sipat Super Thermal Power EQMS-1

PO Ujjwal Nagar Bilaspur Chattisgarh 495555

Start Date -  2020-11-01
End Date - 2020-11-30

Average - daily
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:Yha Labs Limited
bss'ed Office't2 lA Phase ll, Cherlapally
-'eer=:ad-500 051, Indra- -: 10 2726 4141
= -3'1027263657

:: -=l , O:

rE LIMITED
SPAT SUPER THERMAL POWER PROJECT
.LIYAL NAGAR, DIST. BILASPUR,
f+iATnSGARH-495555.

Srnple Particulars: AMBIENT AIR QUALITY MONITORTNG

Ambient Air Quality

\-a'.sis starting dale: 2017 -09-26
-== -equired: PM2.5, PM10, SOz, NOz, CO, Os, and HC;

}T.':_ES COLLECTED BY VIMTA LABS LTD

-.!TATION: Sipat ((AAQ 1)
2017 toa/29
2077 tOA/37
2017 l09 /05
zotT /09/07
2077 /09/12
2017 /09 / t4
2077 /09/t9

lhrum
lEDf,um

TION: Karra V
2017 /04/29
2017 /04/3t

Report Number
Issued Date
Your Ref
and Date

v)!

:, Date

L 2077/09/07
2077 /09/

lbum

As Per NA

T.st Methods

Driven by Quality. Inspired by Science.

vLLA/LS/171072061001
2017-10-03
4000 167860-0s7-1019
20L6-06-24

Analysis Completion dale: 2017 -09-29

LAB REF.: EC

TEST RESULTS

PM2.5
(pglmt)

PMlO
0'g/mt)

co (mglm3 )

21.4 0.419

Modified Jacob
& Hochheiser

Method
spectroscop I Chromat

y method I ography

Dr. Subba Reddy Mallampati
Group Leader- Environment

I
?

I

Life Sciences Campus, # 5, MN Science & Technology Park, Genome Valley, Shamirpet, Hyderabad - 500 101, India
T : +91 40 6740 4040 E: mdoffice@vimta.com URL : www.vimta.com

CIN : L2411 OTG1990pLC0,t1977 77
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71



Labs Limited
Office

Phase ll, Cherlapally
051, India

fi2726 4141
fi27263657 Driven by Quality. Inspired by

THERMAL POWER PROJECT

'{AGAR, 
DIST- BILASPUR,

Report Number

lssue Date

Your Ref

and Date

: VLLA/LS/I 7 1072061001

: 2017-10-03

: 4OOOL6786O-057-1O19

: 2O16-06-24

Particulars: AMBIENT AIR QUALIry MONTTORTNG

TEST RESULTS

SOz, NOz, is monitored on 24 hrs, Basis & CO, ozone is monitored on 8 hrs basis,

Dr. Subba Reddy Mallampati
Group Leader- Environment

: Ambient Air Quality

date'. 2017-09-26 Analysis Completion date:2017-09-29
PM2.5, PM10, SO2, N02, CO, Os, and HC;

ECTED BY VIMTA LABS LTD LAB REF.: EC

cO (mglm3 )

(AAQ 3)

Campus, # 5, MN Science & Technology Park, Genome Valley, Shamirpet, Hyderabad - 500 101, India
T : +91 40 6740 4040 E: mdoffice@vimta.com URL : www.vimta.com

CIN : L2411 OTG1990PLC011977
7872



Limited

ll, Cherlapally
051, India
4141

?f:263657 Driven by Quality. Inspired by

THERI'JIAL POWER PROJECT
DIST- BILASPUR,

555.

AMBIENT AIR QUALIry

Report Number

lssue Date

Your Ref

vLLA/LS/171072061001
20L7-LO-O3

4000167860-O57-10 19

2016-06-24 'ate

MONITO

Dr, Subba Reddy Mallampati
Group Leader- Environment

Sciences Campus, # 5, MN Science & Technology Park, Genome Valley, Shamirpet, Hyderabad - 500 101 , India
T : +91 40 6740 4040 E: mdoffice@vimta.com URL : www.vimta.com

CIN : L24110TG1990PLC011977 \

rs : Ambient Air Quality

date: 2017-09-26 Analysis Completion dale:2017-09-29

BY VIMTA LABS LTD LAB REF.: EC

. Lead As Pb
(pglm3)

2r/09/2017

Modified
Jacob &

Hochheiser
Method
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Suh: ldenufi cation ot Land folA!h !ased lndusfi es

r€ you ae awarc Nalional Themal Pwer Coryoratioi Ltd , is the a4est Power U$lity i hdia and
a premier 'NavGha- Pub c Seilor EnleQrise uider Go(of lndia supplyinq more lhan % ot the
lolalelechci! qeierated n the County P.esenuy NTPC is opeEting 23 Ptanrs (1$Coa based 7
Gas based an d 3 Joiil Ventures l{ith SAIL) wih a lolal ii slalled cap aciv of 22,249 MW o.aEd all
over lhe count] Ihe CoQoration has an ambitoG plan of Capacity addton with a challenqrng
bskofreachng56000trlwbytlmol20lTqhrealsoembarkngongenerat,onoffydro,Nucrear
andV/ndpowerTheCompanyhasalsosteppedinlovarlousdiveueactivdesviz,Dstbutionof
Elechory CorsrlEncy Powe' r'aonaec

Sipat Super Thema Porer Protect s a rneqa Power Prcjecl of NIPC, b€iiq set up n hxo Stag,4
atvlageSipat,DisticiEaspur Chhatisqadr Slale. Fomdaton sbie oflr s Projeclvas taid by
lhe tlen Hon ble Prime Miiister of lndia on 28hJaiuary 200?. Sragetconsisls ol reeunhot
660 MW each and stage.ll comisls oI iro units oi 500 MW each with an ulimate capaci, of 2960
MW Once compleled, his sha be one oi the largest and msi mdern Power P anls oI tndia,
makino qualily power available in plen!. For the iBr tjme in tnd a Super Critcat Tednotogy
bo eF o'660lVW caoei_y a? goi.g lo De rddtted ,r nnr p.a1 A.orer Jn'qre teaJrc 0e,.9
765rV-?'5nEso-rrwon.t'stor'I5hT,s-orb€nstaedr.eloevacualeree.ecr(tylo

Tne prctecl is being ser up on war tootng schedute sth lhe chatlengiig target of commission ng
bolh lhe r,'sl units ol Srage-l (600 MW) and Shqe- I (500MW) withln a oertod ot 36 monlhs i.e.
Marc h-2007 as ag al nst $e commltne nt mad€ to covem ment of tndia to. cofimissioninq oI he
said lwo unils n the Xh Flve Year P an. AiI de ay in m€etng llle said tarqet sha resutt n huge
loss lo Ndiona excheque., bes des shodfall i hidq nO lhe demand and supp y gap. 
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vqaif,et TDC
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Report on Comprehensive Radiological Survey around Sipat Super 

Thermal Power Station, NTPC Ltd., Bilaspur, Chhattisgarh, India 

Health Physics Division, Health, Safety & Environment Group,  

Bhabha Atomic Research Centre, Trombay, Mumbai – 400 085 

 

Executive Summary  

NTPC Ltd. of India is operating a Super Thermal Power Plant in the village of Sipat, Masturi 

tehsil, Bilaspur district of Chhattisgarh to meet the power demand of the region. NTPC Sipat 

Super Thermal Power Plant (SSTPP) has 3 x 660 MW and 2 x500 MW coal based thermal 

power plants and the total installed capacity of plant is 2980 MW. NTPC authorities decided 

to have a comprehensive radiological baseline data in and around the Sipat plant site. Health, 

Safety and Environment Group (HS&EG), Bhabha Atomic Research Centre (BARC), 

Trombay, Mumbai was entrusted the work to carry out the required radiological study. The 

observed data will be the present reference radiological scenario for the plant site that will be 

compared with later stages of operation.  

The radiological survey in and around the site was carried out during July 25 – 30, 2016 by a 

team of officers from Health Physics Division, HS&EG, BARC. During the time of survey, the 

plants are operational at their rated capacity.  

The following NTPC officials provided all the logistic supports and help during the study  

1. Shri Pankaj Sharma, DGM, EMG  

2. Shri Nishant Parmar, Dy. Manager, EMG 

The following BARC Team members for the radiological survey around the site  

1. Dr. Rajesh Kumar, HPD, BARC, Turamdih 

2. Shri Sunil K. Sahoo, HPD, BARC, Mumbai  

The radiological survey is carried out as per the NTPC PO no. 8200 164069 dt. 22.02.2016 and 

the sampling locations are selected in consultation with the NTPC officials. The sampling 

locations are selected on the basis of higher occupancy of the workers in the plant areas and 

surrounding villages. Soil and groundwater samples around the Ash Dyke Area are collected 

as per the guidance of the NTPC officials.  

The locations in and around the plant site was surveyed using gamma radiation survey meter, 

professional radon monitor and electronic radon detector as per the standard protocols. Soil, 

groundwater, surface water, drinking water and food samples were collected, processed and 

analyzed as per the BARC standard procedure and protocol. The 238U, 232Th, 226Ra, 210Pb and 
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40K radioisotopes in soil and food samples was analyzed using high purity germanium (HPGe) 

detector. Alpha spectrometer was used for analysis of 238U and 232Th in water samples, 

emanometric technique for 226Ra, Liquid Scintillation Analyser (LSA) for 210Pb and double 

beam atomic absorption spectrophotometer (AAS) for potassium (40K estimation indirectly) 

analysis. The strict quality assurance and quality control steps are adopted during the study. 

The ambient gamma radiation levels in the plant premises were in the range of 50-140 nSv/hr, 

with an average value of 88.6 ± 26 nSv/hr at 95% confidence interval. The ambient gamma 

radiation levels in the surrounding villages up to 10 km radius of the plant site are observed in 

range of 60-160 nSv/hr, with an average value of 97±23 nSv/hr at 95% confidence interval. 

The observed outdoor radon and thoron gas levels in the plant premises were in the range of 5 

- 19 Bq/m3 and <10 Bq/m3, respectively. The indoor radon and thoron levels in the plant and 

surrounding villages were in the range of 45 - 80 Bq/m3 (59 ±10) and 12 – 28 Bq/m3 (19 ± 5).  

The naturally occurring radionuclides like 238U, 226Ra and 232Th levels in the soil samples were 

observed in the range of 45.5 – 105.6 Bq/kg (Mean: 70.3 ± 18.9 ); 43.5 – 74.6 Bq/kg (Mean: 

55.4 ± 5.6) and 69.8 – 184.9 Bq/kg (Mean: 97.6 ± 8.7) respectively. 40K activity in soil samples 

was found to be in the range of 291.8 – 652.6 Bq/kg (Mean: 443.55 ± 17.65 Bq/kg).   

The activity concentration of 238U, 226Ra, 232Th and 40K levels in the coal samples were 

observed in the range of 46.4 – 53.7 Bq/kg (Mean: 49.2±4.8); 49.3 – 59.0 Bq/kg (Mean: 

54.5±3.8); 60.4 – 70.1 Bq/kg (Mean: 61.5±5.3) and 130.3 – 186.5 Bq/kg (Mean: 149.5±8.6) 

respectively. The activity concentration of 238U, 226Ra, 232Th and 40K levels in the fly ash 

samples were observed in the range of 73.6 – 89.2 Bq/kg (Mean: 83.2±9.5); 72.8 – 85.9 Bq/kg 

(Mean: 80.0±4.0); 101.4 – 1318.8 Bq/kg (Mean: 114.9±6.3) and 339.0 – 400.3 Bq/kg (Mean: 

374.9±10.4) respectively.  

The activity concentration of 238U, 226Ra, 232Th and 210Pb in locally grown vegetation samples 

collected around the site were observed less than the minimum detection levels of the analytical 

technique. 40K concentrations in vegetation samples were observed in the range of 11.19 to 210 

Bq/kg of fresh weight basis.  

The activity concentration of 238U, 226Ra, 232Th and 210Pb in flora and fauna samples collected 

around the site were observed less than the minimum detection levels of the analytical 

technique. 40K concentration in vegetation samples were observed in the range of 50.69 to 

113.98 Bq/kg of fresh weight basis.  
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The activity concentration of 232Th and 210Pb in 8 drinking water samples in villages collected 

around the plant were observed less than the minimum detection levels of the analytical 

technique. The activity concentration of U (Nat.) and 226Ra were found in the range of 0.2 – 

4.2 ppb and < 4.5 - 57 mBq/l. The 40K activity concentration in 8 drinking water samples in 

villages collected around the plant were found to be in the range of 1.0 – 14.2 mBq/l. 

The 40K activity concentration in groundwater around ash dyke area, surface water and drinking 

water samples were found to be in the range of 2.3 – 38.6; 6.4 – 36.4 and 5.6 –7.9 mBq/l 

respectively.  226Ra activity concentration in water samples were in the range of < 4.5 – 26 

mBq/l which is well below the WHO action level (1000 mBq/l). 

From the present study, it  is revealed/concluded that the radiological levels around the NTPC 

Ltd., Sipat site is comparable with the national average values and the NORM levels in 

groundwater / surface water / drinking water samples is observed well below the AERB and 

World Health Organization (WHO) prescribed limit / guideline values.  
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Report On 

Comprehensive Radiological Survey around Sipat Super Thermal Power 

Station, NTPC Ltd., Bilaspur, Chhattisgarh, India 

 
Health Physics Division, Health, Safety & Environment Group,  

Bhabha Atomic Research Centre, Trombay, Mumbai – 400 085 

Tel.: +91-22-2559 2665 / 2664, Fax: +91-22-2550 5313 

 

 

1. Introduction 

NTPC Ltd. Has set up Sipat Super Thermal Power Project in the village of Sipat in Bilaspur 

district of Chhattisgarh for meeting the regional power demand. Stage-I of Sipat Super Thermal 

Station comprises of 3 X 660 MW and stage-II is 2 X 500 MW, and have ultimate capacity of 

2980 MW. Health, Safety & Environment Group, Bhabha Atomic Research Centre, Trombay, 

Mumbai has initiated the radiological study at the Sipat STPP, Bilaspur   on request from NTPC 

Ltd.  The observed values will be used as baseline data for Bilaspur Site for future reference if 

any.  The radiological survey at and around the site was carried out during July 25 - 30, 2016 

by a team comprising of Dr. Rajesh Kumar, HPD, BARC, Turamdih and Shri Sunil K. Sahoo 

of Health Physics Division, HS&EG, BARC, Mumbai. During the time of survey, the plants 

are operational at their rated capacity.  . The environmental radiological levels associated with 

coal fired thermal power plants and associated fly ash has been studied by environmentalists 

from time to time (U. C. Mishra, 2004). Furthermore fly ash brick is one of the major 

construction materials in modern days and radioactivity content and radon emanation if any 

from fly ash has also been studied extensively (Shukla et al., 1995). The data generated from 

this study will be used as a baseline data for future reference if any.   

2. Objective of the Study 

The major objectives and scope of the study are given below  

a. Measurement of external ambient gamma radiation level in the plant premises 

b. Measurement of atmospheric radon and thoron level in the plant premises 

c. Measurement of external gamma radiation level in the villages surrounding the site upto 

10 km radius 

d. Measurement of Indoor radon and thoron level in houses in the surrounding villages 

e. Measurement of naturally occurring radionuclides in soil and groundwater samples 

around the ash dyke area 

f. Measurement of naturally occurring radionuclides in drinking water, surface water  and 

locally grown food matrices  

 

 

3. Literature Review on Natural Radiation and Radioactivity 
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Radiation is a form of energy, emitted from unstable nucleus due to spontaneous 

transformation. It is emitted either in the form of particles like alpha, beta, neutron or 

electromagnetic radiation like X-rays and gamma rays. Radioactivity is the phenomenon in 

which an unstable nucleus undergoes spontaneous transformation or decay process. The unit 

of radioactivity is Becquerel (Bq) which is equivalent to one disintegration per second.  

Radioactivity is classified as natural and artificial depending upon its origin. Natural occurring 

radioactive materials (NORM) are primordial in origin consisting uranium, thorium along with 

their series radionuclides and single radioactive elements like potassium. Artificial 

radioactivity arises due to various anthropogenic activities. Release of low levels of natural and 

artificial radionuclides can occur to the environment during the normal operations of nuclear 

facilities like ore processing, enrichment, fuel fabrication, power reactors, particle accelerators 

and the production and application of radioisotopes in the fields of nuclear medicine, industry, 

research and agriculture (UNSCEAR, 2000). The amount of release depends upon the type of 

facility, engineering control measures, safety standards adopted and waste management system 

associated with it. Similarly many other industries which do not involve direct handling of 

radioactive material yet may have potential to enhance or alter the natural radioactive levels in 

the environment. Coal fired thermal power plant is one among such industries where coal is 

used to produce energy and in the process fly ash is generated. Due to the reduction in volume 

from coal to fly ash, buildup of natural radioactivity occurs in fly ash.  

 

Exposure, due to natural radiation, is of particular importance because it accounts for the largest 

contribution to the total collective radiation dose to the world population (UNSCEAR, 

2000).Exposures from natural sources are due to (a) external source of extra-terrestrial origin 

(cosmic rays), (b) source of terrestrial origin (radioactive nuclides present in the Earth’s crust, 

in atmosphere and in building materials), (c) internal exposure from radionuclides taken into 

the body through ingestion of food materials etc., and (d) indoor & outdoor inhalation 

exposures due to radon (222Rn), thoron (220Rn) and their daughters. Some of these exposures 

are relatively constant and uniform for all individuals throughout the world; while others vary 

depending on the geography and geology of the location and due to elevated levels of naturally 

occurring radioactive substances like uranium (238U) and thorium (232Th) in specific localized 

areas. All exposures, except those from the direct cosmic radiation, are produced by the 

radioactivity of the natural radionuclides present in the environment. Extent of exposure to 

natural sources depends on occupation, type of dwelling and construction material used, 

location of habitation, ventilation rate, life style and food habit, etc. 

 

3.1. Cosmic Radiation  

A major contribution to external exposure comes from cosmic rays. Cosmic rays consist of 

protons (85%), alpha particles (14%) and about 1% from nuclei of atomic number between 4 

and 26. These particles are highly penetrating and have high energy. Cosmic radiation varies 

from 0.03µSv.h-1 at sea level to 0.1 Sv.h-1 at Bangalore City at an altitude of about 1 km. This 

becomes 1 µSv.h-1 at an altitude of 6.7 km (at the Himalayan peaks) increasing to 5 µSv.h-1 at 

an altitude of 10 km (aircraft cruising altitude) and 10 µSv.h-1 at the supersonic jet flying 
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altitude of 15 km (IAEA, 1996).  The annual effective dose from cosmic rays ranges between 

260 Sv.y-1 at sea level to ~ 1070 Sv.y-1 at an altitude of 3.4 km (UNSCEAR, 2000).  In 

general, the individual annual effective dose from cosmic rays around the world ranges 

between 0.26 to 2.00 mSv.y-1 with a mean value of 0.380 mSv.y-1. Average effective dose from 

cosmic radiation in India is estimated to be about 0.355mSv.y-1 (Mishra et al., 1971).  

 

3.2. Terrestrial Radiation 

Naturally occurring primordial radionuclides are present in the earth, since its origin. These are 

mostly isotopes of heavy elements and their decay products. These are of two types, viz. 

“single” and “series”. “Single” isotopes are those, which are naturally occurring and have stable 

decay products e.g. 40K, 87Rb, 147Sm, 115Ln, 138La, 176Lu, etc.. Most of them are beta or beta-

gamma emitters. “Series” isotopes are members of a series of radioactive parent and daughters, 

which finally decay into a stable daughter product. There are three natural “series”, viz. the 

Uranium-235, Uranium-238 and Thorium-232 series. After successive alpha and beta 

emissions, along with the associated gamma rays, they end up as a stable isotope of lead. The 

members of the series include the isotopes of the inert gas, Radon (Rn-219, Rn-222 and Rn-

220). The Radon gas diffuses through the soil and emanates into the atmosphere. The decay 

products of Radon being solids, they condense on the atmospheric dust particles of sub-micron 

sizes and form radioactive aerosols. The radionuclides of the Uranium and Thorium decay 

series are present at varying concentration levels in all compartments of the environment. The 

variations in their concentrations in different soils are related to the type of rock from which 

the soils originate. Higher levels are associated with igneous rocks such as granite and lower 

levels with sedimentary rocks. Some shale and Phosphate rocks have relatively higher 

radionuclide concentrations (IAEA, 1978). In view of the different physical, chemical and 

radiological properties of the members of a decay chain, all of them may not be in equilibrium 

in the soil. These radionuclides in soil give rise to external radiation exposures.  As building 

materials are derived from rocks and soils, they too contain radionuclides, sometimes at 

relatively higher concentrations.  

 

The varying quantities of radioactivity in rocks and soils result in the variation of natural 

radiation levels. The natural radiation exposure levels in different parts of India from terrestrial 

and cosmic radiation vary from the lowest value of 0.3mSv.y-1 in Lakshadweep to the highest 

level of1.4mSv.y-1 in Kerala (Nambi et al., 1986). The average radiation exposure levels in 

different states of India are shown in Figure 1. The national and global averages are also given 

in the figure.  

 

3.3. Inhalation Exposure Due to Radon, Thoron and their Progeny 

Major contribution of natural radiation dose arises from the inhalation of 222Rn, 220Rn and their 

short lived progeny.  222Rn and 220Rn are ubiquitous, and are produced in the course of decay 

of 238U and 232Th series. Being inert gases, they escape through the pores of the soil and diffuse 

into the atmosphere depending up on the radioactive content in the soil, type of the soil, the 

prevailing atmospheric conditions, etc. They arealso emanated from building materials.  
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Typical worldwide outdoor levels of 222Rn and 220Rn  are about 10 Bq.m-3 ; while that of indoor 

radon and thoron are estimated to be 40 and 10 Bq.m-3,respectively (UNSCEAR, 2000).  

 

 
Fig.1: Average radiation exposure levels in different states of India 

In India, a countrywide survey of indoor 222Rn and 220Rn, covering more than 2000 houses and 

more than 4000 quarterly measurements has yielded a national average value for the inhalation 

dose due to 222Rn, 220Rn and their progenies equal to 1.235 mSv/y (Ramachandran et al., 2003; 

Ramachandran et al., 2003a). This extensive survey included houses made out of different 

types of construction materials spreading over 130 locations at different parts of the country. 

Solid state nuclear track detector (SSNTD) based twin chamber 222Rn-220Rn dosimeters were 

employed for measurements in this survey conducted for a period of three years. This estimate 

is based on the assumption that a person spends about two third of the day indoors and the 

remaining period outdoors. Contribution due to 220Rn and its progeny works out to be nearly 

15% of the total inhalation dose. This dose rate is comparable with the global value of 

1.275mSv/y (Puranik et al., 2005). 
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3.4. Internal Exposure due to Ingestion 

Internal exposure is due to the ingestion of 238U, 232Th and the radionuclides produced by the 

decay of these as well as 40K, through dietary intake. It is estimated that on a global average 

the ingestion dose due to intake of food containing 238U and 232Th series nuclide works out to 

be 0.140mSv.y-1 and that due to 40K is 0.170mSv.y-1. Total dose received through ingestion 

pathway of dietary intake of long-lived radionuclides of the238U and 232Th series as well as 40K 

works out to be 0.310 mSv.y-1 globally (Puranik et al., 2005) and for India it estimated to be 

0.315 mSv.y-1.Total annual effective doses from natural sources to members of the Indian 

public works out to be 2.3 mSv.y-1 (Table-1); which can be compared with the global value of 

2.4 mSv.y-1 (Table-2).   

 

3.5. Radiation Exposure and Dose Limits 

The radiation dose limits to workers and the members of the public from anthropogenic 

activities are recommended by the International Commission on Radiological Protection 

(ICRP), a non-governmental international organization comprising of eminent professionals. 

The International Atomic Energy Agency (IAEA) adopts these limits after a detailed review. 

The dose limits are published in the International Atomic Energy Agency Basic Safety 

Standards (BSS, 1996). The Atomic Energy Regulatory Board (AERB) of India, the national 

nuclear regulatory authority which regulates all operations involving exposure to ionizing 

radiation, has stipulated dose limits to occupational workers and the public, based on these 

recommendations. It should also be noted that in some respects the limits stipulated by the 

AERB are even more stringent as compared to the limits specified by the ICRP (ICRP, 2007). 

The annual dose limit for occupational workers is 20 mSv whereas for members of the public, 

the limit is 1 mSv over and above natural background radiation.  
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Table 1: Radiation Exposures to Indian population from Different Natural   Sources and 

its Comparison with Reported Global value (UNSCEAR, 2008) 

 

 

Radiation Sources 

India World 

Annual 

Effective 

dose 

( mSv/y) 

Percent 

contribution 

Annual 

Effective 

dose 

(mSv/y) 

Percent 

contribution 

External: 

Cosmic radiation 

Terrestrial 

 

0.355 

0.379 

 

15.44 

16.48 

 

0.380 

0.480 

 

16.14 

19.55 

Internal: 

Cosmogenic nuclide 

(inhalation) 
222Rn and 220Rn (inhalation) 

Terrestrial 

 

0.015 

1.235 

0.315 

 

 0.65 

53.72 

13.70 

 

 

0.010 

1.275 

0.310 

 

0.41 

51.94 

12.63 

 

Total ( ROUNDED OFF) 2.30 100.0 2.45 100.0 

 
 

Table 2: Global mean radiation exposure to members of the public (UNSCEAR, 2008) 

Sl. 

No. 
Source of exposure 

Annual effective dose (mSv) 

Average Typical range 

1 Cosmic 

radiation 

Cosmic and cosmogenic 

radionuclides  

0.39 0.3 – 1.0a 

2 External 

terrestrial 

radiation 

Outdoors 0.07  

Indoors 0.41  

Total external terrestrial radiation 0.48 0.3 – 1.0b 

3 

Inhalation 

Uranium and thorium series  0.006  

Radon (222Rn) 1.15  

Thoron (220Rn) 0.1  

Total inhalation exposure 1.26 0.2 – 10c 

4 

Ingestion 

40K 0.17  

Uranium and thorium series 0.12  

 Total ingestion exposure 0.29 0.2 – 1.0d 

 Total 2.4 1.0 – 13 
a  Range from sea level to high ground elevation. 
b  Depending on radionuclide composition of soil and building material. 
c  Depending on indoor accumulation of radon gas. 
d  Depending on radionuclide composition of foods and drinking water. 
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4. Study Site Description 

4.1. Site description 

 Sipat Super Thermal Power Project is located near Sipat village in Masturi Tehsil of Bilaspur 

District Chhattisgarh. The plant is situated about 15-Km Northeast of Bilaspur city (District 

Headquarter) and is accessible via Bilaspur-Baloda State Highway, which passes through Sipat. 

 Main Plant Area and Township of NTPC Sipat is bounded by North latitudes from 22°07'00" 

N to 22°08'53.40" N and by East longitudes from 82°16'43" E to 82°18'49.37" E ,where as Ash 

disposal area is in between 22°03'37.63" N to 22°05'16.59" N  and 82°16'22.42" E to 

82°17'39.18" E ,falling in the Survey of India toposheets Nos. 64  J/4 and 64  J/8. Nearest 

railway station is Bilaspur of South Eastern Railway, located at a distance of about 15-

Km.Nearest Airport is Raipur airport which is 150 Km from NTPC Sipat. 

4.2. Topography: 

The topography of the study area extremely varied though, in general uneven to flat with an 

average elevation of 265-m above mean sea level. There are two hillocks, Sonthi Pahar 

(Reserved Forest) in the Northeast part and Dalha Pahar (Protected Forest) in the Southeastern 

part. The Dalha rises abruptly neat Akaltara and is visible from long distance. The general slope 

of the study area is from north-west to south-east. The major portion of the plain contains clay 

loam and sandy soil of lateritic origin.  

4.3. Geographical Features 

The Sipat STPP is located on the Chhattisgarh Basin geological formation, which is made up 

of sediments of calcareous, argillaceous and arenaceous facies represented by limestone, shales 

and sandstones of the Raipur series of the Cuddapah system. The site is mostly located on hard 

rock terrain, underlain of Charmuria limestone and Gunderdehi shales. 

The area is drained by the Kharung, Lilagarh and Arpa rivers. The flow of these rivers is from 

north to south. Kharung and Lilagarh rivers are perennial but have little discharges in summer 

season/dry season. Kharung and Lilagarh rivers flow through quartzite, limestone, shale and 

dolomite rock formation and Arpa River flows through the limestone formation. These rivers 

form dendritic drainage pattern in the area. 

The area under investigation is mostly hard rock terrain comprising like limestone, shale and 

sandstone of Raipur series of Cuddapah system. The northern part of the area is occupied by 

granites and gneisses of Archaean age. At places, capping of alluvial soil of recent age is also 

found.  

4.4. Climate of the site 

The climate of the study area is sub-tropical, semi arid, continental and monsoon type. Thus, it 

has hot summers, cool winters and small rainy season. The winter season starts towards the 

letter half of November and extends till about the middle of March followed by summer, which 

continues till about the middle of June when maximum temperature reaches up to 45°C and 
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dust cyclones are common. After it, southwest monsoon arrives. The rainy season starts around 

middle of the June and continues till September. The post monsoon months October and 

November constitute a transitional period from monsoon to winter season. 

The climate is ideal for agriculture development, particularly for wheat, rice, sugarcane and 

cotton crops. Limited rainy season, good and healthy climate is suitable for industrial 

development also.  

4.5. Ground Water in Study Area  

The main source of ground water recharge in the study area is rain water which infiltrates into 

the ground through carious litho logical horizons present in the area. Secondary source of 

recharge is due to seepages of surface irrigation water applies to agriculture fields through the 

various distributaries of Kharung Left Bank Canal as well as seepage from the canal.  

The movement of ground water depends upon the porosity and permeability of rock formation 

and local topography of the area whereas the direction of movement depends upon the 

hydraulic gradient. The maximum infiltration of rain water occurs in porous and permeable 

zone of geological formation where the topography is almost plain.  

4.6. Hydrology  

Introduction   

Water resources in the study area can be broadly classified into two categories:  

(i) Surface Water Bodies: Rivers, stream, canal, ponds, etc. which include Arpa, Kharung 
and Lilagarh rivers; Tumgarh tributary of Kharung and other small nallahs. In addition, 
there is also a Canal (Kharung Left Bank) and several ponds in the area. 

(ii) Ground Water Bodies: It includes shallow aquifers as well as deep aquifers.  

The only source of recharging for surface water and ground water resources is precipitation 

(rainfall). The study area receives maximum rainfall during monsoon months which extends 

from June to September.  

Surface Water Hydrology  

Drainage Pattern  

The study area lies in the catchments area of Mahanadi River. The study area is drained by 

Arpa, Kharung and Lilagarh rivers, which flow in southern direction, with a gradient of about 

1.00-m/Km. 

The north south tending high ground of the area acts as a surface water divide between the 

drainage system of Kharung and Lilagarh rivers, Kharung flows west of the plant and joins 

Arpa. Lilagarh and Kharung rivers have relatively narrow and shallow channels. Arpa River 

has wide and shallow channel. The high drainage in the central high ground indicates the 

presence of low permeable sub-zones with sporadic vegetation in the area.  
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5. Sampling, Sample Processing and Analysis 

The sampling locations were selected based on public habitation details and meteorological 

data of the site. The no. of samples collected and locations surveyed for ambient gamma 

radiation and atmospheric radon and thoron levels are as per the work order of NTPC, Sipat 

site.  

5.1. Gamma radiation survey and environmental sample collection 

Gamma radiation levels were measured using radiation survey meter (Make/model: Target 

Identifinder-N) at one meter height from the ground. At each location, 4 – 5 readings were 

recorded. After statistical analysis of observations range and mean of gamma radiation level is 

estimated.  

Atmospheric outdoor radon and thoron levels were measured using Professional Radon 

monitor (Make/model: Genitron Alpha Guard) and Electronic Radon detector (Make/Model: 

Durridge RAD7). Both the instruments have been used for outdoor radon and thoron 

measurement as per the protocol specified in the manufacturer’s manual. The Professional 

Radon monitor used in diffusion mode for 10 minute cycle and measurement done for  a period 

of about 1 hour time at each location. The electronic radon detector was used for thoron 

monitoring in active thoron mode in 15 minute cycle.  

Indoor integrated radon and thoron gas levels were measured using solid-state nuclear track 

detector (SSNTD) based single entry passive dosimeters. The dosimeters were deployed in the 

houses at each location minimum 1 meter distant from wall and one foot from roof for about 

30 days. The dosimeters placed in house at location away from the door / window, in front of 

fan / AC, etc. Other precautions were also taken to keep it away from direct sunlight / dust 

exposure and not being disturbed by other factors regularly. The date and time of deployment 

and retrieval were registered for calculation of exposure duration. After 90 days of exposures, 

the radon-thoron dosimeters were retrieved by NTPC official and sent to Health Physics 

Division, BARC, Mumbai for further analysis of the SSNTD films.  

Groundwater, surface water and drinking water samples were collected in pre-acid cleaned 

polythene carboys (5 liter capacity each).  Before collection of the water samples, the cleaned 

carboys rinsed with the water to be collected and carboys were filled fully. Groundwater 

samples collected from bore well / hand pumps around the proposed ash dyke area and 

surrounding villages up to 10 km distance from the NTPC site.  

The nearby surface water source is Leelagarh river from where the surface water is collected 

that is final recipient of storm water drain. During the sampling duration, both Lagoon 2 and 3 

were in service for ash slurry discharge and decanted water of both the lagoons were collected 

in an overflow lagoon which is pumped back to plant through AWRS pumps.  

Surface soil samples were collected from an undisturbed site (1 m x 1m) as per the procedure 

mentioned in IAEA TRS 259.  One kg of surface soil samples collected from each location in 

clean polythene bags.  
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Number of gamma radiation survey, environmental sampling, radon - thoron monitoring in and 

around plant area and surrounding villages are summarized in Table-3. Location details where 

radon - thoron twin cup dosimeters are deployed are given in Table-4. 
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Table 3: No. of locations surveyed and samples collected in and around NTPC Sipat Site 

Sl. No. Description Numbers 

1a Gamma radiation levels measured in plant premises 11 

1b Atmospheric radon and thoron levels measured in plant premises 10 

2 Radon-thoron samples in houses 10 

3 External gamma radiation levels in villages upto 10 km radius 16 

4 Soil samples around the ash dyke area 6 

5 Groundwater samples around the ash dyke area 6 

6 AWRS water/ Toe drain water/ Surface water from water bodies nearby 
ash dyke area  

3 

7 Locally grown food samples (Grains/ vegetable) 6 

8 Drinking water from nearby villages 7 

9 Coal from yard/ coal as fired (mill)/ fly ash, bottom ash and fly ash 
bricks 

6 

10 Stack particulates 1 

11 Flora from ash dyke and AWRS 4 

12 Fauna from ash dyke and AWRS 2 

13 Drinking water samples from plant area/ township/ Raw water 3 

 

Table 4: Deployment of Indoor Radon – Thoron dosimeters around NTPC Sipat Site 

Sl. No. Code of dosimeter Location / Village name Location details 
1 CG-SPT-0716-DS01 Control room stage-I Plant Site 

2 CG-SPT-0716-DS02 Administrative building Plant Site 

3 CG-SPT-0716-DS03 Fly ash brick plant Plant Site 

4 CG-SPT-0716-DS04 Sipat  Village around the plant 

5 CG-SPT-0716-DS05 Karra Village around the plant 

6 CG-SPT-0716-DS06 Janji  Village around the plant 

7 CG-SPT-0716-DS07 Darrabhata Village around the plant 

8 CG-SPT-0716-DS08 Ralia Village around the plant 

9 CG-SPT-0716-DS09 NTPC township, B-type 
quarter 

NTPC Township 

10 CG-SPT-0716-DS10 NTPC township, D-type 
quarter 

NTPC Township 
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5.2. Sample processing 

Soil, groundwater, surface water, drinking water and food matrices are processed at Radio-

analytical Laboratory of Health Physics Division, BARC Hospital, Anushaktinagar, Mumbai 

as per the standard protocols.  

5.2.1. Water sample processing 

Water quality parameters such as pH, Electrical Conductivity (EC), Total dissolved solids (TDS), 

Salinity, Temp., Oxidation Reduction Potential (ORP) were measured in-situ, using portable 

sensors (Make/Model: Eutech PCS35 and ORP meter). The sensors were calibrated daily prior 

to use in the field. The samples were filtered and acidified with concentrated Nitric acid till pH 

<2 to avoid wall adsorption.  The collected samples were processed as per standard protocol of 

BARC for analysis 238U, 232Th, 226Ra, 210Pb and 40K.  

5.2.2. Soil sample processing 

Stones, pebbles and other unwanted items were removed from the soil samples, oven dried at 

a temperature of 110ºC for 24 h for the removal of moisture. Further, samples were crushed 

into fine powder by using mortar and pestle, homogenized and sieved through 100 µm mesh 

size. A representative sample of 300 gram weight collected from the bulk by coning and 

quartering technique. Each sample was packed and sealed, completely airtight, in a cylindrical 

polyethylene container of 6.5 cm diameter and 7.5 cm height and stored for about one month 

to attain secular equilibrium between 226Ra and 232Th with their respective daughter products. 

 

5.2.3. Food sample processing 

The food samples were washed with ultrapure water to remove dust and adhered soil particles 

and then allowed to be air-dried. The fresh weight was registered and kept in muffle furnace at 

300oC for a Period of one week for volume reduction. The fresh weight of about 5 kg is reduced 

to around 300 gram and sealed in standard geometry. These samples were kept for a period of 

six months to attain radioactive equilibriums. After six months, the samples were counted using 

p-type High Purity Germanium detector of 50% relative efficiency for gamma emitters.   

5.3. Sample analysis  

5.3.1. Analysis of NORM in soil and food samples using HPGe detector 

Soil samples were analysed by using a high resolution gamma spectrometry system  consisting 

of a coaxial p-type high purity germanium detector (HPGe) having 50% relative efficiency 

with respect to 7.6 × 7.6 cm NaI(Tl) detector for the 1332 keV gamma radiation of 60Co and 

for a source-detectors distance of 25 cm, coupled with a 8K MCA and computer. The resolution 

of the detector was 1.85keV for the 1332 keV gamma radiation of 60Co. The detector is housed 

in 10cm thick circular rings of lead shield to reduce the background contribution from the 

surrounding. Spectrums were acquired for 60,000 seconds for soil samples and for 100,000 
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seconds in case of food samples. Spectrum analysis was done by SpectraLine GP software 

(Baltic Scientific Instruments). IAEA Certified Reference Materials, RGU-1 and RGTh-1 were 

used for energy and efficiency calibration in the   identical geometry similar to the sample 

geometry. The gamma spectrometry system was calibrated in the energy range of 40 to 

3000keV. 238U, 232Th, 226Ra, 210Pb and 40K activity are measured from 1001 (234mPa), 2614 

(204Tl), 1764 (214Bi), 46.53 (210Pb) and 1460.8 keV(40K) gamma energy, respectively. 

Necessary self-absorption corrections were carried out for density and matrix differences 

between the standards and samples. The quality control of the analysis was carried out by 

analysing the IAEA standard reference materials and the precision of the analyses was within 

8 % of the certified values.  

5.3.2. Analysis of 238U and 232Th in water samples using Alpha Spectrometer 

Aliquots of water samples were radiochemically processed for uranium and thorium and 

electroplated. Known amount of radioactive tracers of uranium and thorium (232U and 229Th) 

were used for the estimation of elemental recovery for the respective analyses. Samples were 

analysed for 238U (4.197 MeV) and 232Th (4.013 MeV) alpha activity using a passivated ion-

implanted planar silicon (PIPS) detector based eight chamber alpha spectrometer.  

5.3.3. Analysis of 226Ra in water samples using Emanometric technique 

About 2 liter of sample was pre-concentrated by thermal heating over hot plate to about 50 ml 

and the concentrated sample was loaded in glass bubblers of emanometric technique. After 

loading, samples were purged   to remove dissolved radon gas, if any and then the sample is 

allowed to remain in sealed condition of about 20 - 30 days. After delay period, the built up 

radon gas in the glass bubbler, due to decay of 226Ra in the sample, was collected in pre-

evacuated background counted scintillation cells. After equilibrium period of 180 min, the 

scintillation cells were counted for alpha activity using PMT and digital counter. From the 

alpha counts, background counts, efficiency, delay period, counting time, the 226Ra activity is 

estimated.  

5.3.4. Analysis of 210Pb in water samples using Liquid Scintillation Analyser 

An aliquot of water sample was processed radiochemically for separation of lead from other 

decay products of 238U. The lead sulphate precipitate dissolved and mixed with 12 ml 

scintillation cocktail (Ultima Gold) and counted in triple to dual coincidence ratio (TDCR) 

based liquid scintillation analyser (Make / Model: Hidex 300 SL) for 500 minutes. The analyser 

was calibrated with 210Pb standards (NPL, UK) and the quality of the analysis is ensured by 

replicate analysis and spike recovery analysis. The minimum detectable level activity in this 

method is 35 mBq/l.  The precision of the analyses was within ±8 %. 

5.3.5. Analysis of 40K in water samples using Atomic Absorption Spectrophotometer 

An aliquot of water sample was digested using concentration nitric acid and perchloric acid for 

analysis of total potassium using double beam atomic absorption spectrophotometer 

(Make/Model : GBC Avanta). The analytical wavelength of 769.9 nm was used for K 

estimation and ionization effect is suppressed with addition of excess cesium. From the total 
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potassium concentration, the 40K activity concentration was estimated using the isotopic 

composition of 40K in potassium and specific activity of 40K. By theoretical calculation, 1 ppm 

of Potassium (K) in water is equal to 29.75 mBq/l of 40K in the water sample is used for 

conversion.  

5.3.6. Analysis of SSNTD films for indoor radon and thoron levels  

After retrieval of the dosimeter, the SSNTD films were chemically etched in 6.0N NaOH 

solution for 90 minutes followed by counting for number of tracks using spark counter. Also 

few chemically etched films were counted in optical microscope to corroborate the counts 

observed in spark counter. Using the standardized calibration factor, the indoor, radon and 

thoron levels were estimated.  

6. Quality assurance and quality control  

The accuracy and reliability of the method is verified by cross method analysis, replicate 

analysis and spike recovery study. All laboratory glasswares used for sample processing were 

soaked in 10% nitric acid for 15 days and then rinsed thoroughly twice with ultra pure water 

(resistivity 18.1 MΩ, Thermo nano pure diamond TII water purification system) before use. 

Various precautions were taken in order to avoid cross contamination.  

7. Results and discussion 

The results obtained in the present radiological study are presented in this section. The data 

obtained under this study are comparable and in the same order, therefore, arithmetic means 

and standard deviations are preferred.  

7.1. Results of radiological survey around the SSTPP site, NTPC Ltd., Sipat 

The ambient gamma radiation levels inside the plant premises and the surrounding villages up 

to 10 km radius of the plant site are summarized in Table 5 and Table 6, respectively. The 

ambient gamma radiation dose rates in the plant premises and the surrounding villages up to 

10 km radius of the plant site varied from 50 to 140 nSv/h with arithmetic mean value of 88 ± 

28 nSv/h at 95% confidence interval and 60-160 nSv/hr, with an average value of 97 ± 18 

nSv/hr at 95% confidence interval respectivily.  Gamma radiation dose rate levels were 

measured along the MGR track of SIPAT site and the results were tabulated in Table 7 (range 

of 60 – 100 nSv/h with a mean of 79 ± 9). The observed range of gamma radiation levels were 

comparable with the range reported for the country 60-150 nSv/h and global range of 68-228 

nSv/h. The average gamma radiation dose rate levels were found to be very close to national 

average value of 88 nSv/h (Nambi et al., 1987) and below to the global average value of 103 

nSv/h (UNSCEAR, 2008). The levels observed in villages are comparable to other parts of the 

country.  

The radon (222Rn) and thoron (220Rn) gas levels at different locations inside the plant varied 

from 5-19 Bq/m3 and <10 Bq/m3, respectively (Table 8). The average radon activity 

concentration observed in the plant premises (12.4 ± 6.5 Bq/m3) is below the average value 

(AM: 23 Bq/m3) reported for India (Ramachandran et al., 2003) and global average value of 
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40 Bq/m3 (UNSCEAR, 2000). The IAEA BSS has recommended an action level of 200 Bq/m3 

for indoor 222Rn concentration in dwellings. The thoron (220Rn) activity concentration in 10 

locations was found to be less than method detection level and also lower than global average 

value of 10 Bq/m3(UNSCEAR, 2000).  

The integrated indoor radon and thoron levels were measured at 10 locations using SSNTD 

based single entry pinhole, twin cup dosimeter; the data is presented in Table 9. The indoor 

radon levels was found to vary from 45 – 61 Bq/m3 at three locations in plant premises, about 

70 – 80 Bq/m3 in NTPC township quarters and 54 – 60 Bq/m3 in the dwellings in five selected 

villages around the site. The indoor radon concentrations were much less than the action level 

of 200 Bq/m3 prescribed by Basic Safety Standards of IAEA (IAEA BSS 115, 1996). The 

thoron concentration varied from 12 - 28 Bq/m3 with an average value of 19 ± 5 (at 95% 

confidence interval).  

Table 10 presents the activity concentration of naturally occurring radionuclides in soil samples 

collected from the study area. The 238U, 226Ra and 232Th activity concentration varied from 45.5 

– 105.6 Bq/kg (Mean: 70.3 ± 18.9); 43.5-74.6 Bq/kg (Mean: 55.4 ± 5.6) and 69.8 – 184.9 Bq/kg 

(Mean: 97.6 ± 8.7) respectively. 40K activity in soil samples was found to be in the range of 

291.8 – 652.6 Bq/kg with an arithmetic mean of 443.5 ± 17.6 Bq/kg. The  average activity 

concentration of  70.3 ± 18.9 Bq/kg of 238U in soil samples observed around the NTPC Sipat 

site is higher than the national average value of 29 Bq/kg (UNSCEAR, 2008) and the global 

average value of 33 Bq/kg (UNSCEAR, 2008). The average 226Ra activity concentration of 

55.4 ± 5.6 Bq/kg found in the soil samples collected around the study site was found to be 

higher than the National (29 Bq/kg) and global average value (30 Bq/kg) (UNSCEAR, 2008).  

The activity concentration of 238U, 226Ra, 232Th and 40K levels in the coal samples were 
observed in the range of 46.4 – 53.7 Bq/kg (Mean: 49.2±4.8); 49.3 – 59.0 Bq/kg (Mean: 
54.5±3.8); 60.4 – 70.1 Bq/kg (Mean: 61.5±5.3) and 130.3 – 186.5 Bq/kg (Mean: 149.5±8.6) 
respectively. The activity concentration of 238U, 226Ra, 232Th and 40K levels in the fly ash 
samples were observed in the range of 73.6 – 89.2 Bq/kg (Mean: 83.2±9.5); 72.8 – 85.9 Bq/kg 
(Mean: 80.0±4.0); 101.4 – 1318.8 Bq/kg (Mean: 114.9±6.3) and 339.0 – 400.3 Bq/kg (Mean: 
374.9±10.4) respectively (Table 11).  

Six locally grown food samples were analysed for naturally occurring radionuclides. The 

naturally occurring radionuclides such as 238U, 232Th, 226Ra and 210Pb were found to be less 

than method detection level of high resolution gamma spectrometer system as shown in Table 

12. The global reference concentration of 238U, 232Th, 226Ra and 210Pb in grain products is 0.02, 

0.003, 0.08 and 0.05 Bq/kg, respectively. Only 40K was detected in the cereal, pulses and 

vegetable samples and the activity concentration of 40K was observed in the range of 11 to 210 

Bq/kg of fresh weight. Generally, 40K concentration in the samples is correlated with total 

potassium in the food matrix as radio-potassium (40K) has a natural abundance of 0.012% of 

total potassium. Pulses have a higher percentage of minerals and potassium that reflects in 40K 

activity concentration. The activity concentration of 40K was found to be higher in pulses than 

cereals and vegetable samples collected around the site.  
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The activity concentration of 238U, 226Ra, 232Th and 210Pb in flora and fauna samples (Table 13 

& 14) collected around the site were observed less than the minimum detection levels of the 

analytical technique. 40K concentrations in vegetation samples were observed in the range of 

50.7 to 113.9 Bq/kg of fresh weight basis.  

       Twenty five water samples comprising of 6 groundwater samples (Table 15) around ash 

dyke area; 3 water samples (Table 16) from Toe drain/AWRS/surface water from Leelaghar 

River; 3 drinking water samples (Table 17) collected from Plant and Guest house; 8 drinking 

water samples (Table 18) from villages around the plant; 5 drinking water samples (Table 19) 

beyond five km distance from the NTPC site/Ash Dyke area as control samples to assess the 

natural radioactivity levels. The activity concentrations of 238U, 226Ra, 232Th, 210Pb and 40K in 

groundwater, surface water and drinking water are given in Table 15, 16 and 17, respectively. 

The activity concentrations of 232Th and 210Pb in the water samples collected around the site 

were found to be less than the method detection level of the analysis technique. The activity 

concentration (in mBq/l) of 238U, 226Ra, 232Th and 210Pb in all the water samples is found to be 

less than World Health Organization (WHO) guideline level of 10 Bq/l (radiological toxicity), 

1 Bq/l, 1 Bq/l and 0.1 Bq/l, respectively.  238U activity concentrations in drinking water samples 

were in the range of 2.5 – 70 mBq/l which is well below the WHO guideline level of 10000 

mBq/l. The 226Ra activity concentration were found to be in the range of <4.5 – 57 mBq/l which 

is well within the WHO guideline value of 1000 mBq/l/. The 40K activity concentration in 

groundwater around ash dyke area, surface water and drinking waters were found to be in the 

range of 2.3 – 38.6; 6.4 – 36.4 and 5.6 –7.9 mBq/l respectively.  
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Table 5: Ambient gamma radiation levels in NTPC Sipat Plant areas 

Sl. No. Plant location GPS  Gamma radiation level 
(nSv/h) 

1 Administrative 
building 

N 22o 08.135’ 
E 82o 17.974’ 

80-120 
(100) 

2 Auxiliary Pump 
House area 

N 22o 07.758’ 
E 82o 17.538’ 

80-130 
(105) 

3 ESP area, Unit-I N 22o 07.831’ 
E 82o 17.607’ 

50-80 
(65) 

4 CHP control room N 22o 07.194’ 
E 82o 17.329’ 

100-120 
(110) 

5 Coal yard (Between 
TP-15 & 17) 

N 22o 07.311’ 
E 82o 17.370’ 

50-90 
(70) 

6 Control room stage-I N 22o 07.982’ 
E 82o 17.667’ 

100-140 
(120) 

7 Control room stage-II N 22o 07.972’ 
E 82o 17.442’ 

80-100 
(90) 

8 Switchyard control 
room 

N 22o 08.174’ 
E 82o 17.289’ 

60-80 
(70) 

9 Janji gate N 22o 07.283’ 
E 82o 16.740’ 

60-90 
(75) 

10 Fly ash brick plant N 22o 08.010’ 
E 82o 17.018’ 

60-110 
(85) 

11 Main gate security N 22o 08.062’ 
E 82o 18.072’ 

60-110 
(85) 

Average gamma radiation levels  89 ± 18 

National average levels reported 
(Except NHBRA)  

60-150 

Global average levels reported  
(Except NHBRA) 

68 - 228 

Prescribed Regulatory limit  No National and 
International limits 
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Table 6: Ambient gamma radiation levels in villages around NTPC Sipat Plant site 

Sl. No. Village name GPS Elevation (m) Gamma radiation 
level (nSv/h) 

1 Sipat N 22o 09.193’ 
E 82o 17.103’ 

252 140-160 

2 Janji N 22o 07.861’ 
E 82o 16.708’ 

289 70-90 

3 Darrabhata N 22o 07.539’ 
E 82o 19.424’ 

251 90-100 

4 Ralia N 22o 03.980’ 
E 82o 17.668’ 

271 100-110 

5 Kanda N 22o 09.156’ 
E 82o 20.619’ 

268 60-120 

6 Dahina N 22o 09.045’ 
E 82o 21.220’ 

269 70-90 

7 Nargora N 22o 10.579’ 
E 82o 18.113’ 

283 100-120 

8 Karra N 22o 08.575’ 
E 82o 19.044’ 

274 80-90 

9 Baruhdih N 22o 11.720’ 
E 82o 19.643’ 

288 60-100 

10 Bhilai N 22o 03.139’ 
E 82o 17.010 

268 70-100 

11 Gautara N 22o 04.314’ 
E 82o 15.217’ 

275 90-130 

12 Mopka N 22o 05.273’ 
E 82o 12.262’ 

278 90-120 

13 Khaira N 22o 05.141’ 
E 82o 14.072’ 

262 80-120 

14 Lagara N 22o 06.305’ 
E 82o 13.999’ 

280 80-100 

15 Nagoi N 22o 08.624’ 
E 82o 11.620’ 

275 70-90 

16 Pipra N 22o 1..754’ 
E 82o 13.223’ 

279 90-120 

17 Sankar N 22o 06.165’ 
E 82o 21.347’ 

276 90-120 

Average gamma radiation levels 97 ± 18 

Prescribed Regulatory limit No National and 
International limits 
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Table 7: Radiation Survey of MGR Track at Sipat (Merry Go Round) 

Sl. No.  Plant location  Gamma radiation 
level (nSv/h)  
Range (mean) 

1  MGR Workshop  85 – 95 
(90) 

2  NTPC Exit Gate  75 – 85 
(80) 

3  Towards Dipka mine – 1 km away  95 – 100 
(97.5) 

4  Towards Dipka mine – 2 km away  90 – 100 
(95) 

5  Towards Dipka mine – 3 km away  65 – 75 
(70) 

6  Towards Dipka mine – 4 km away  65 – 75 
(70) 

7  Towards Dipka mine – 5  km away  65 – 75 
(70) 

8  Towards Dipka mine – 6  km away  60 – 70 
(65) 

9  Towards Dipka mine – 7 km away  70 – 80 
(75) 

10  Towards Dipka mine – 8 km away  75 – 85 
(80) 

11  Towards Dipka mine – 9  km away  70 – 80 
(75) 

12  Towards Dipka mine – 10  km away  75 – 85 
(80) 

13  Wagon Loading area, Near Dipka mine  70 – 90 
(80) 

14  Around Coal Loaded Wagon  70 – 90 
(80) 

15  Wagon Tippler area  70 – 90 
(80) 

Average gamma radiation levels  
79.2 ± 9.2 

National average levels reported 
(Except NHBRA)  

60-150 

Global average levels reported  
(Except NHBRA) 

68 - 228 

Prescribed Regulatory limit  No National and 
International 

limits 
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Table 8: Ambient Radon-Thoron levels in NTPC Sipat Plant premises 

Sl. 
No. 

Plant location GPS  Radon 
level  

(Bq/m3) 

Thoron 
level  

(Bq/m3) 

RH 
(%) 

Temp 
(oC) 

P 
(mbar) 

1 Administrative 
building 

N 22o 08.135’ 
E 82o 17.974’ 

19 ± 8  < 10 65 25 972 

2 Auxiliary Pump 
House area 

N 22o 07.758’ 
E 82o 17.538’ 

10 ± 6 < 10 59 26 971 

3 ESP area, Unit-I N 22o 07.831’ 
E 82o 17.607’ 

5 ± 4 < 10 86 30 971 

4 CHP control 
room 

N 22o 07.194’ 
E 82o 17.329’ 

18 ± 8 < 10 79 28 971 

5 Coal yard 
(Between TP-15 
& 17) 

N 22o 07.311’ 
E 82o 17.370’ 

8 ± 5 < 10 84 30 972 

6 Control room 
stage-I 

N 22o 07.982’ 
E 82o 17.667’ 

10 ± 6 < 10 72 26 973 

7 Control room 
stage-II 

N 22o 07.972’ 
E 82o 17.442’ 

10 ± 6 < 10 62 24 973 

8 Switchyard 
control room 

N 22o 08.174’ 
E 82o 17.289’ 

17 ± 8 < 10 73 39 974 

9 Janji gate N 22o 07.283’ 
E 82o 16.740’ 

10 ± 6 < 10 66 35 974 

10 Fly ash brick 
plant 

N 22o 08.010’ 
E 82o 17.018’ 

17 ± 8 < 10 77 30 972 

Average 12.4 ± 

6.5 

    

Indoor action level (BSS 115) 200  - - - - 

National average value (GM) 23 12.2 - - - 

Global average value (AM) 40 10 - - - 
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Table 9: Indoor Radon-Thoron levels in plant and villages around SSTPP Plant site 

Sl. 
No. 

Code of 
dosimeter 

Location / Village name Radon level  
(Bq/m3) 

Thoron level  
(Bq/m3) 

Plant area 
1 CG-SPT-SO1 Control room stage-I 52 ± 5 15 ± 3 

2 CG-SPT-SO2 Administrative building 45 ± 4 26 ± 5 

3 CG-SPT-SO3 Fly ash brick plant 61 ± 5 28 ± 4 

NTPC Township 
4 CG-SPT-SO9 B-type quarter 80 ± 6 23 ± 4 

5 CG-SPT-SO10 D-type quarter 70 ± 5 15 ± 4 

Villages around the plant 
6 CG-SPT-SO4 Sipat  56 ± 9 12 ± 3 

7 CG-SPT-SO5 Karra 58 ± 5 20 ± 4 

8 CG-SPT-SO6 Janji  57 ± 5 17 ± 5 

9 CG-SPT-SO7 Darrabhata 54 ± 7 16 ± 3 

10 CG-SPT-SO8 Ralia 60 ± 5 17 ± 4 

Range 45 - 80 12 - 28 

Average  59 ± 10 19 ± 5 
National average  (GM) 23 12.2 

Global average 40 10 
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Table 10: Natural radioactivity levels in soil samples around ash dyke area 

Sl. 
No. 

  Sample code Villages Activity levels (Bq/kg)  

   238U 226Ra 232Th 40K 
1 CG-SPT-0716-S01 Rankh 71.4 ± 7.4 54.9 ± 1.7 84.6 ± 2.6 460.9 ± 5.8 

2 CG-SPT-0716-S02 Koriya 52.5 ± 2.8 48.5 ± 1.8 91.9 ± 2.9 652.6 ± 7.3 

3 CG-SPT-0716-S03 Sukripalli 45.5 ± 2.5 49.7 ± 1.8 78.5 ± 2.6 397.1 ± 5.8 

4 CG-SPT-0716-S04 Hardadih 105.6 ± 8.7 55.9 ± 1.7 92.0 ± 2.6 341.1 ± 5.1 

5 CG-SPT-0716-S05 Ralia 70.0 ± 7.6 65.3 ± 1.9 93.5 ± 2.7 407.8 ± 5.5 

6 CG-SPT-0716-S06 Bharwadih 72.0 ± 6.6 43.5 ± 1.6 69.8 ± 2.4 348.1 ± 5.2 

7 CG-SPT-0716-S07 Gataura 63.0 ± 3.1 53.4 ± 1.8 106.5 ± 3.0  563.4 ± 6.7 

8 CG-SPT-0716-S08 Mopka 66.2 ± 6.1 45.5 ± 1.5 79.2 ± 2.4 438.1 ± 5.5 

9 CG-SPT-0716-S09 Daganya 93.3 ± 7.5 74.6 ± 1.9 184.9 ± 3.4 534.6 ± 5.7 

10 CG-SPT-0716-S10 Sankar 63.4 ± 2.8 62.6 ± 1.9 95.0 ± 2.7 291.8 ± 4.8 

Range 45.5 – 105.6 43.5 – 74.6 69.8–184.9 291.8 – 652.6 
Average  70.3 ± 18.9 55.4 ± 5.6 97.6 ± 8.7 443.55±17.65 

Global average value  
(UNSCEAR, 2008) 

7 – 81 
(29) 

7 – 81 
(29) 

14 – 160 
(64) 

38 – 760 
(400) 

 

Table 11: Natural radioactivity levels in coal and fly ash samples 

Sl. 
No. 

Sample code Sample 
Location 

Activity levels (Bq/kg)  
238U 226Ra 232Th 40K 

1 CG-SPT-0716-C01 
(Coal) 

Stockyard 
stage-I 

53.7 ± 2.7 55.3 ± 2.2 60.4 ± 3.1 130.3 ± 5.0 

2 CG-SPT-0716-C02 
(Coal) 

Stockpile 
stage-II 

46.4 ± 2.5 49.3 ± 2.1 54.0 ± 2.9 131.6 ± 4.8 

3 CG-SPT-0716- C 03 
(Coal) 

Feeder 
coal Unit-I 

47.5 ± 3.1 59.0 ± 2.2 70.1 ± 3.2 186.5 ± 5.1 

4 CG-SPT-0716- C 04 
(Fly ash) 

Bottom 
ash Unit-I 

86.9 ± 3.9 85.9 ± 2.5 131.8 ± 4.1 400.3 ± 6.6 

5 CG-SPT-0716- C 05 
(Fly ash) 

Fly ash 
stage-II 

73.6 ± 3.3 72.8 ± 2.2 111.6 ± 3.5 339.0 ± 5.6 

6 CG-SPT-0716- C 06 
(Fly ash) 

Fly ash 
brick 

89.2 ± 8.0 81.4 ± 2.2 101.4 ± 3.3 385.3 ± 5.7 

Global average value  
(UNSCEAR, 2008) 

7 – 81 
(29) 

7 – 81 
(29) 

14 – 160 
(64) 

38 – 760 
(400) 
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Table 12: Natural radioactivity levels in locally grown food samples 

Sl. 
No. 

 
Sample details 

Activity Concentration (Bq/kg of fresh wt) 

Sample ID 238U 226Ra 232Th 40K 210Pb 

1 CG-SPT-0716-F01 Rice <0.07 <0.03 <0.03 12.64 ± 0.41 <0.5 

2 CG-SPT-0716-F02 Rice <0.07 <0.03 <0.03 11.19 ± 0.34 <0.5 

3 CG-SPT-0716-F03 Poi Sag <0.07 <0.03 <0.03 93.73 ± 0.64 <0.5 

4 CG-SPT-0716-F04 Brinjal <0.07 <0.03 <0.03 80.07 ± 0.48 <0.5 

5 CG-SPT-0716-F05 Ladies Finger <0.07 <0.03 <0.03 95.33 ± 0.63 <0.5 

6 CG-SPT-0716-F06 Pulses  <0.07 <0.03 <0.03 210.00 ± 1.58 <0.5 

*MDAs for food samples are calculated for a sample size of 5 kg and for a time of 1 lac seconds and 

for 250 ml standard geometry. 

Table 13: Natural radioactivity levels in flora samples around the site 

Sl. 
No. 

 
Sample details 

Activity Concentration (Bq/kg of fresh wt) 

Sample ID 238U 226Ra 232Th 40K 210Pb 

1 CG-SPT-
0716-FL01 

Elephant grass 

from drain of Dyke 
<0.07 <0.03 <0.03 

103.38 ± 0.70 
<0.5 

2 CG-SPT-

0716-FL02 

Amori from drain 

of Dyke-2 
<0.07 <0.03 <0.03 

50.69 ± 0.49 
<0.5 

3 CG-SPT-

0716-FL03 

Elephant grass 

inside dyke 
<0.07 <0.03 <0.03 

113.98 ± 0.78 
<0.5 

4 CG-SPT-

0716-FL04 

Amori from inside 

dyke 
<0.07 <0.03 <0.03 

111.57 ± 0.73 
<0.5 

*MDAs for flora samples are calculated for a sample size of 5 kg and for a time of 1 lac seconds and 

for 250 ml standard geometry. 

Table 14: Natural radioactivity levels in fauna samples around the site 

Sl. 
No. 

 
Sample details 

Activity Concentration (Bq/kg of fresh wt) 

Sample ID 238U 226Ra 232Th 40K 210Pb 

1 
CG-SPT-

0716-FN01 

Chicken sample 
from weekly 
market 

<0.07 <0.03 <0.03 
107.09 ± 0.84 

<0.5 

2 CG-SPT-

0716-FN02 

Fish sample from 

weekly market 
<0.07 <0.03 <0.03 

75.47 ± 0.67 
<0.5 

*MDAs for fauna samples are calculated for a sample size of 5 kg and for a time of 1 lac seconds and 

for 250 ml standard geometry. 
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 Table 15: Natural radioactivity levels in 6 groundwater samples around ash dyke area 

Sl. 

No. 

Samples code  Village name Activity levels (mBq/L) 

238U 226Ra 232Th 210Pb 40K 

1 CG-SPT-07-

W03 
Rank 6.3 <4.5 < 6 < 20 2.3 

2 CG-SPT-07-

W04 
Kaudia 8.8 26 < 6 < 20 38.6 

3 CG-SPT-07-

W05 
Hardadih 11.3 <4.5 < 6 < 20 5.8 

4 CG-SPT-07-

W06 
Sukhirpali 6.3 <4.5 < 6 < 20 17.8 

5 CG-SPT-07-

W07 
Relia 3.8 <4.5 < 6 < 20 22.6 

6 CG-SPT-07-

W19 
Gautara 20.0 7 < 6 < 20 35 

World Health Organization Guideline Level 

(2011) 

* Radiological toxicity   #Chemical toxicity 

10,000* 

375# 

1000 1000 100 No 

guideline 

value  

 

Table 16: Natural radioactivity levels in three water samples from drain / AWRS / 

surface water (Leelaghar River) 

Sl. 

No. 

Sample code Village/ Location 

name 

Activity levels (mBq/l) 
238U 226Ra 232Th 210Pb 40K 

1 CG-SPT-07-W01  

 

TOE Drain 

Overflow Lagoon-

2 

10.0 <4.5 < 6 < 20 6.4 

2 CG-SPT-07-W02 

 

DYKE-02 

Overflows 

60.0 5 < 6 < 20 36.4 

3 CG-SPT-07-W08 Leelagar River 21.3 19 < 6 < 20 9.5 

World Health Organization Guideline Level (2011) 

* Radiological toxicity   #Chemical toxicity 

10,000* 

375# 

1000 1000 100 No 

guideline 

value  
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Table 17: Natural radioactivity levels in three drinking water samples collected from    

Plant area and Guest house 

Sl. 

No. 

Sample code Village/Location 

name 

Activity levels (mBq/l) 
238U 226Ra 232Th 210Pb 40K 

1 CG-SPT-07-W10 NTPC Guest 

House Tap Water 

5.0 <4.5 < 6 < 20 7.1 

2 CG-SPT-07-W11 Drinking Water 

from Plant Area 

7.5 <4.5 < 6 < 20 5.6 

3 CG-SPT-07-W12 RAW Water from 

Plant Area 

2.5 <4.5 < 6 < 20 7.9 

World Health Organization Guideline Level (2011) 

* Radiological toxicity   #Chemical toxicity 

10,000* 

375# 

1000 1000 100 No guideline 

value  

 

 

Table 18: Natural radioactivity levels in 8 drinking waters from villages around the 

plant 

Sl. 

No. 

Sample code  Village name Activity levels (mBq/l) 
238U 226Ra 232Th 210Pb 40K 

1 CG-SPT-07-W09 Darrabhata 5.0 <4.5 < 6 < 20 1.0 

2 CG-SPT-07-W14 Nargora 12.5 21 < 6 < 20 14.2 

3 CG-SPT-07-W15 Gudi 10.0 34 < 6 < 20 13.7 

4 CG-SPT-07-W16 Dahina 2.5 57 < 6 < 20 10.5 

5 CG-SPT-07-W17 Kanda 7.5 <4.5 < 6 < 20 6.5 

6 CG-SPT-07-W18 Karra 22.5 35 < 6 < 20 34 

7 CG-SPT-07-W20 Mopka 25.0 12 < 6 < 20 11.6 

8 CG-SPT-07-W21 Lagara 52.5 25 < 6 < 20 9 

World Health Organization Guideline Level (2011) 

* Radiological toxicity   #Chemical toxicity 

10,000* 

375# 

1000 1000 100 No guideline 

value  
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Table 19: Natural radioactivity levels in 5 drinking water samples beyond five km from 

NTPC site / ash dyke area as control samples  

Sl. 

No. 

Samples 

collected  

Location 

Name 

Activity levels (mBq/l) 
238U 226Ra 232Th 210Pb 40K 

1 CG-SPT-07-
W13 

Baruhdih 7.5 7 < 6 < 20 7.1 

2 CG-SPT-07-
W22 

Nagoi 70.0 18 < 6 < 20 34 

3 CG-SPT-07-
W23 

Daganya 28.8 32 < 6 < 20 11.4 

4 CG-SPT-07-
W24 

Tikripara 12.5 11 < 6 < 20 5.0 

5 CG-SPT-07-
W25 

Aamlipali 23.8 8 < 6 < 20 6.1 

World Health Organization Guideline Level 

(2011) 

* Radiological toxicity   #Chemical toxicity 

10,000* 

375# 

1000 1000 100 No 

guideline 

value  

 

7.2.1. Radium equivalent activity and radiological hazard indices 

Assessment of various radiation health hazard indices were carried out to arrive at a safe 

conclusion on the health status of exposed human population or environment. To represent the 

activity levels of 226Ra, 232Th and 40K by a single quantity, which takes into account the 

radiation hazards associated with each component, a common radiological index has been 

introduced [40] which is termed as radium equivalent (Raeq) activity. Raeq activity is 

mathematically defined as [2, 41] follows: 

Raeq activity (Bqkg−1) = (1.43 x ATh) + ARa + (AK x 0.077)                (1) 

Where, ARa, ATh and AK are the activity concentrations of 226Ra, 232Th and 40K in soil, 

respectively. Raeq activity has been used for assessment of radiological hazards of natural 

radioactivity in the environment. In the above relation, it has been assumed that 10 Bq/kg of 
226Ra, 7 Bq/kg of 232Th and 130 Bq/kg of 40K, produce equal amount of gamma radiation dose. 

Raeq activity in soils was calculated by using Eq. (1) and it varied from 170.1 to 249.1 Bq/kg 

with a mean value of 212.3 ± 12.6 Bq/kg, which is well below than 370 Bq/kg, the 

recommended maximum level of Raeq activity in soils. Thus, from the results it can be stated 

that the soils are suitable for use as building materials and for other purposes without any 

significant radiological hazards to the population residing in the study region. 

 

7.2.2. Indoor inhalation dose due to radon, thoron and their daughter products 

In the present study, radon and thoron activity concentration is measured during one quarter 

during July – Sep, 2016. The indoor radon and thoron concentration has diurnal and seasonal 

variation. The annual effective dose due to radon and thoron and their daughter products is 
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estimated in the present study from the measured activity concentration, with the assumption 

that the activity concentration is similar over the year. For the estimation of dose due to radon 

and its progenies equilibrium factor and occupancy factor are needed. UNSCEAR, 2000 has 

suggested an occupancy factor of 7000 h/y for indoors and 1760 h/y for outdoor. The indoor 

radiation dose to members of the public due to radon, thoron and their progenies is found to be 

in the range of 0.80 – 1.42 mSv/y, average dose is 1.05 ± 0.18 mSv/y, which is slightly lower 

than the global and Indian average value.  

 

1703700
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Where, 

 CRn is the radon/thoron concentration in Bqm-3 

 FRn is the equilibrium factor (0.4 for 222Rn and 0.002 for 220Rn) 

 O.F is the occupancy factor 

 DCF is the dose conversion factor 

 4 mSv/WLM for public for radon daughters 

 1.67 mSv/WLM for workers and public for thoron daughters 

 

8. Conclusions 

The ambient gamma radiation levels in the plant premises is observed to be in the range of 50-

140 nSv/hr, with an average value of 88.6 ± 26 nSv/h at 95% confidence interval. The 

atmospheric radon and thoron gas levels in found to be in the range of 5 – 19 Bq/m3 and < 10 

Bq/m3, respectively. The ambient gamma radiation levels in the surrounding seventeen villages 

upto 10 km radius of the plant site is found to vary from 60 to 160 nSv/h with an average value 

of 97 ± 23 nSv/h (at 95% confidence interval).  

The indoor radon and thoron levels in the surrounding villages are observed to be in the range 

of 45- 80 Bq/m3 and 12 - 28 Bq/m3, respectively.  

The naturally occurring radioactive material (NORM) like 238U, 226Ra, 232Th and 40K levels in 

the soil samples is observed in the range of 45.5 – 105.6 Bq/kg (Mean : 70.3 ± 18.9 ); 43.5-

74.6 Bq/kg (Mean : 55.4 ± 5.6) and 69.8 – 184.9 Bq/kg (Mean : 97.6 ± 8.7) and 291.8 – 652.6 

Bq/kg (A. Mean: 443.55 ± 17.65 Bq/kg), respectively.  

From the present study, it is concluded that the radiation levels in and around the Sipat Super 

Thermal Power Station of NTPC Ltd., is comparable with the National average values. The 

naturally occurring radionuclide levels in groundwater / surface water / drinking water samples 

is observed well below the Atomic Energy Regulatory Board (AERB) and World Health 

Organization (WHO) prescribed limit / guideline values. The activity concentration of naturally 

occurring radionuclides in soil, food matrices, flora and fauna is comparable to the national 

background levels.  
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Few photographs during sampling program around 

KuSTPP, NTPC Ltd., Sipat 

 

Sampling team members at Janji gate of site 

 

 

 

Radiation survey at Ash Dyke Area 
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Water and Soil Sample collection and in-situ monitoring of Radiation levels.  
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Prollution monit
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Phone: 91-0
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NTPC Ltd,
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02

o3

Temperature

Cono uctivity

T.D.S.

T.S.S.

04

05

05 B.O.D.(at 27"Cfor
days)

07

08

09

10 Calciurn narAness as
CaCo3

11 Magnesium Hardnes
as CaCo3

Boron rias B)

Aluminium

t2

d
74 Fecalcoliform

E-coli15

COMPANY N/iME : MAHABAL E

SIGN

NAME

POST Abhisieh afrargavil

,^llot rrto F-7, R d No
(ouu m lrom Hote: rknmr

,DistBilaspur (

Test Method : tS 3025 & APHA
Packing : plastic bottlJ
Date of Sampling : OSf T.ZOZO

Phone: 2Sg2 C(;5t,t 3i 16631 3154 Fax.

ng, E:ngineers & Co
Pump, Chhindwa

2-32403G5, Tete Fax: 12212, Email:

Test Report frf o & fsstir:

IAEEPL/ SIPAT-N

DATE-29-11-202r0

sll!4PLE LocAnoN

Darrabhata

ENGINEERS PVT.LTD.

tractors in Envirornmental Management
Road, Koradi, Dist _ Nagpur _ 441111

l-lARtulir' ^.3q t$ w '11)
DGM (E

ql.id)rii tt qt"n, (s'r)
i.tT?e Ltd. $IPAT, B c'c)

1, Wagle Estate, Tl.
t.r]r^1" Turn Opp Toy

139133



Pollution monit
13t14, OPP.
phone: 9.1_0'

rring, Engineers & Co
)atel Pump, Chhindwar
12-3240365, Tele Fax:

.ractors in Environr
Road, Koradi, Dist -
i12212, Email:

:e Water
]O : I5 JUZ5 & APHA 23
plastic bottlePacking :

Flrta nf C

:dition

JqfIlylrr6, vJ.L!,zuzv
- -.:- .-rgsI r(9gu_llgqjl\s given below

Itro. TP"r"nt"t".-

1./

f

r

B,O.D.(at z7"Cfor 3 n
days)

c.o.D. ) ft

Chloride 1r

Fluoride (as F)

Calcium Hardness as

CaCo3

Magnesium Hardness as
CaCo3

Boron (as B)

Aluminium

rMi
Fecalcoliforrn

t_ rqo

E-coli il;
COMPANY NAME ; MAHABAL E

SIGN
t

NAME ' -:
pOST Abhishek Bhargd\, ,

Plot No F-7, Road N
(600 m from Hotei Rukhn
Phoner, 2SB2 0658 31

pH Value

T"rnp.at|'^
C".dr.tirity

T.D,S.

m

rl11

$AMPLE
OM It'lRi

ls,
I

rlagar

er up
3am

Ic'elagar
River
Down

Stream

,c

/cm

clt -l

cll
I

----l

74 75
26.2 zo.)
480 484

_ too

100

320 322

18 22

"-ll I-130 I5 10

38 34

44 40

vl

:/t

n

Ir

n

1.5 03

100

92 74

0.5 06 009

o.2 020 0.02s

I j"o 20 24

100
,-4 2.7

iRO ENGINEERS PVT.L

Ine Wes - 400604,
ta Show oom. Near
1-22-25t^^--^

'--.
Lj ir) rJl Z

!:,/\itl{./rj:.1_l
$qqt.tFqel?h (l

DGf'.t (Ei'
ffiFt€l ii. frwr,

t'J'rPC t.td. slPAT, Bii

t\4

07

! jcop
108 ij I Chtoride

09

10

1

rironntental Managen
)ist-Nagpur-441111

ur@mahabal.com

rental Management
Nagpur - 441111

rr@mahabal.com

Test Reporl

EEPL/ SIPAT

DATE.

LOCATION

No & lssuer Dr

NTPC/2O2O/S

29-71-2021)

:e:

'l-527

F No;4 of 4

Kharang
River

7.r

,6t

Toe Drain
(Effluent)
NO -1

foe Drain
Effluent)

'lO-2

76 70
26 1 2s.8

405

270

:_
08

510 s60

340 Jt5

L4 1-6

1L n-7

30 32 28

39 42 37

0.5

108

IA

_ '1
r02

U)

100

70 66

008 0.06 004

0.023

l6

0.025 0.022

22 20

26 22 2.0

Maharashtra, India
)

Jif

\ir.l,iA
i w or:)
rul
iel.ogc (a;.q.) i
ASPUR (c.G) j

, .,4

-l q i'j.l!r"'\
(:i qc ,i
irrG)

'?cr{l5
it,ASPUR 140134



141

ANNEXURE-13

135



142136



CSR Budget during last five years and activities carried out 

 

FY Annual 

Budget   

(Rs. Lakh) 

Main Activities undertaken 

2015-16 750.5 • Skill development training like Stitching, beautician, data entry 

operator, Mobile repairing. 

• Coaching and crash course for students 

• Installations Hand pump / RO water ATM in affected villages.  

• Distribution of sports kit, books, bags 

• Installation of solar lights in nearby villages  

• Organised Yoga camp, Health camp 

2016-17 1113.5 • Skill development training like Stitching, beautician, data entry 

operator, Mobile repairing. 

• Distribution of sports kit, books, bags etc for Baiga tribes students 

• Provided solar operated potable water facility. 

• Construction of CC roads and Community Hall in nearby villages 

• livestock and fodder development, cattle breed enhancement 

through Integrated centre. 

• Participation in Rajyotsav and Vypar Mela. 

• Installation of solar lights in nearby villages  

• Conducted State level Football tournament for girl   

2017-18 851 • Infrastructure development including purchasing of Machine, 

electrification and Hostel construction for ITI Baloda.  

• Installation of solar water system, RO water ATM in affected villages 

schools. 

• Skill development training like Stitching, embroidery, beautician, 

data entry operator, Mobile repairing. 

• Distribution of sports kit, books, bags 

• Provided solar operated potable water facility. 

• Construction of CC roads and Community Hall in nearby villages 

• livestock and fodder development, cattle breed enhancement 

through Integrated centre. 

• Participation in Rajyotsav and Vypar Mela. 

• " Run for Green " and Plantation campaign under Green Bilaspur 

Mission.  

2018-19 658 • Development of Play Ground in Darrabhata Village. 

• Procurement of Machines for (Welder, Turner and Diesel mechanic 

trade) ITI Baloda. 

• Organising coaching camp and state level football tournament for 

girls. 

• Skill development training like Stitching, embroidery, beautician, 

data entry operator, Mobile repairing. 

ANNEXURE- 14
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NTPC Limited
( A Government of India Enterprise )

Sipat Super Thermal Power Project
PO Ujwal Nagar
District Bilaspur

Chhattisgarh- 495555, India
Telephone No. : 07752-246552 Fax No. : 07752-246507

Service Purchase Order

CIN No. : L40101DL1975GOI007966

Purchase Order No. : 4000206020-185-1019 Date : 29.06.2018 ( version : 0 )

To Vendor Code : 1035822
MANAGING DIRECTOR CG RAJYA VAN VIKAS NIGAM LIMITED
Lokash Plaza, Shankar Nagar Road
Shankar Nagar
RAIPUR
Chhattisgarh
India - 492001

Subject: : Tree Plantation in NTPC Land along the MGR Track.
[LOA REF.NO.SIPAT/CS/2018-19/18062/1839128 DATED:26.06.2018]

NIT NO. : Dated
Your Offer No. :
Your Reference : 1. Your letter No.VVN/KP/Expenditure/2018/955 dated: 19.06.2018
Our Reference : LOA REF.NO.SIPAT/CS/2018-19/18062/1839128 DATED:26.06.2018

Dear Sir,
This has reference to our above mentioned NIT, Your offer andsubsequent discussions. We are pleased

to accept your offer opened on and confirm having awarded on you the work of Tree Plantation in NTPC Land
along the MGR Track. [LOA REF.NO.SIPAT/CS/2018-19/18062/ 1839128 DATED:26.06.2018] of total value INR
25,258,668.76 (Rupee TWO CRORE FIFTY-TWO LAKH FIFTY-EIGHT THOUSAND SIX HUNDRED
SIXTY-EIGHT POINT SEVENTY-SIX ONLY) mentioned in the scope of works, special terms & conditions, Bill of
quantities etc.

The duration of the service period shall be from 27.06.2018 to 31.03.2023. Though the duration of contract
shall remain same, the actual date of commencement of the contract shall be as per the direction of EIC. SHRI
A.K. RAI, DGM(MGR) shall be EIC for this work.

This service purchase order along with its annexure is beingissued to you in duplicate .We request you to
return the duplicate copy of this service purchase order, duly signed on each page by your authorised signatory
in token of your unequivocal acknowledgment of the same within 15 days from the date of this service purchase
order. If no communication is received within 15 days of receipt of Purchase Order, it will be treated that order
has been accepted in entirety.

We thank you for the interest shown by you in our project and the cooperation extended to us. We expect
to receive your continued cooperation in future also.

Thanking You,
For & on behalf of NTPC Limited.

[R.K. JAIN]
SR.MANAGER(CS)

Enclosures :
BILL OF QUANTITIES, SCOPE OF WORK, TERMS AND CONDITIONS

Registered Office: NTPC Bhawan, Core-7, Scope Complex, Ins titutional Area, Lodhi Road, New Delhi-110003
Phone No. -(011)24360100, Fax No. -(011)24361018. Website : www.ntpc.co.in
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(Bill of Quantity)
Name of Work: Tree Plantation in NTPC Land along the MGR Track.

[LOA REF.NO.SIPAT/CS/2018-19/18062/1839128
DATED:26.06.2018]

SI No. Code Description Unit Quantity Net Price Amount Long
Text

Delivery/Invoicing Address:
1019 Sipat Super Thermal Power Project
PO Ujwal Nagar District Bilaspur
Chhattisgarh
495555
India
07752-246552
07752-246507
Invoicing to be done on
GST No. : 22AAACN0255D4Z5

10 Tree Plantation along MGR Track
(Part-A)

AU 1.000 18,517,850.00 18,517,850.00

Tax: NIL Extra

10 .10 First year plantation & its maintenance NO 22,975 365.0000 8,385,875.00

10 .20 Second Year Maintenance NO 22,975 140.0000 3,216,500 .00

10 .30 Third Year Maintenance NO 22,975 131.0000 3,009,725. 00

10 .40 Fourth Year Maintenance NO 22,975 127.0000 2,917,825 .00

10 .50 Fifth Year Maintenance NO 22,975 43.0000 987,925.00

TOTAL OF BOQ PART : 00010 INR 18517850.00
-------------------------------------
Amount
Other Charges
-------------------------------------
Net Amount on BOQ PART : 00010

------------------------------------------------
18517850.00

0.00
------------------------------------------------

INR 18517850.00
20 Fencing RCC Pole with Barbed

Wire(Part-B
AU 1.000 6,740,818.76 6,740,818.76

Tax: NIL Extra

20 .10 Fencing RCC Pole with barbed wire
(3x3M

RMT 14,956 450.7100 6,740,818.76

TOTAL OF BOQ PART : 00020 INR 6740818.76
-------------------------------------
Amount
Other Charges
-------------------------------------
Net Amount on BOQ PART : 00020

------------------------------------------------
6740818.76

0.00
------------------------------------------------

INR 6740818.76

Net Total Amount INR 25,258,668.76
Less Rebate/Amount INR 0.00
Grand Total INR 25,258,668.76
INR TWO CRORE FIFTY-TWO LAKH FIFTY-EIGHT THOUSAND SIX HUNDR ED SIXTY-EIGHT AND
SEVENTY-SIX PAISA ONLY

[R.K. JAIN]
SR.MANAGER(CS)

PO No. : 4000206020 Page No. 2 / 9
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NTPC Limited
( A Government of India Enterprise )

Sipat Super Thermal Power Project
PO Ujwal Nagar
District Bilaspur

Chhattisgarh- 495555, India
Telephone No. : 07752-246552 Fax No. : 07752-246507

Service Purchase Order

CIN No. : L40101DL1975GOI007966

Purchase Order No. : 4600057825-185-1019 Date : 21.09.2019 ( version : 0 )

To Vendor Code : 1035822
MANAGING DIRECTOR CG RAJYA VAN VIKAS NIGAM LIMITED
Lokash Plaza, Shankar Nagar Road
Shankar Nagar
RAIPUR
Chhattisgarh
India - 492001

Subject: : Tree Plantation (25000 nos), Fencing and its Maintenance for 5 Years along the MGR
Track in NTPC Land on Deposit basis.
[LOA REF.NO.SIPAT/CS/2019-20/19048/P-258440/1939070 DATED:19.09.2019]

NIT NO. : 800043231 Dated
Your Offer No. :
Your Reference : 1. Your letter Ref. #/#####/######/####/2019/1996 ###### ## ###### 04.09.2019
Our Reference : LOA REF.NO.SIPAT/CS/2019-20/19048/P-258440/1939070 DATED:19.09.2019

Dear Sir,
This has reference to our above mentioned NIT, Your offer andsubsequent discussions. We are pleased

to accept your offer opened on and confirm having awarded on you the work of Tree Plantation (25000 nos),
Fencing and its Maintenance for 5 Years along the MGR Track in NTPC Land on Deposit basis. [LOA
REF.NO.SIPAT/CS/2019-20/19048/P-258440/1939070 DATED:19.09.2019] of total value INR 42,653,263.00
(Rupee FOUR CRORE TWENTY-SIX LAKH FIFTY-THREE THOUSAND TWO HUNDRED SIXTY-THREE
ONLY) mentioned in the scope of works, special terms & conditions, Bill of quantities etc.

The duration of the service period shall be from 23.09.2019 to 22.09.2024. Though the duration of contract
shall remain same, the actual date of commencement of the contract shall be as per the direction of EIC. SHRI
A.K. RAI, DGM(MGR) shall be EIC for this work.

This service purchase order along with its annexure is beingissued to you in duplicate .We request you to
return the duplicate copy of this service purchase order, duly signed on each page by your authorised signatory
in token of your unequivocal acknowledgment of the same within 15 days from the date of this service purchase
order. If no communication is received within 15 days of receipt of Purchase Order, it will be treated that order
has been accepted in entirety.

We thank you for the interest shown by you in our project and the cooperation extended to us. We expect
to receive your continued cooperation in future also.

Thanking You,
For & on behalf of NTPC Limited.

[G.P. PATLEY]
MANAGER(CS)

Enclosures :
BILL OF QUANTITIES, TERMS AND CONDITIONS

Registered Office: NTPC Bhawan, Core-7, Scope Complex, Ins titutional Area, Lodhi Road, New Delhi-110003
Phone No. -(011)24360100, Fax No. -(011)24361018. Website : www.ntpc.co.in
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(Bill of Quantity)
Name of Work: Tree Plantation (25000 nos), Fencing and its Maintenance for

5 Years along the MGR Track in NTPC Land on Deposit basis.
[LOA REF.NO.SIPAT/CS/2019-20/19048/P-258440/1939070
DATED:19.09.2019]

SI No. Code Description Unit Quantity Net Price Amount Long
Text

Delivery/Invoicing Address:
1019 Sipat Super Thermal Power Project
PO Ujwal Nagar District Bilaspur
Chhattisgarh
495555
India
07752-246552
07752-246507
Invoicing to be done on
GST No. : 22AAACN0255D4Z5

10 Tree Plantation along MGR Track AU 1.000 42,653,263.00 42,653,263.00

Tax: NIL Extra

10 .10 First year plantation & its maintenance NO 25,000 382.2500 9,556,250.00

10 .20 Second Year Maintenance NO 25,000 173.3800 4,334,500 .00

10 .30 Third Year Maintenance NO 25,000 161.7900 4,044,750. 00

10 .40 Fourth Year Maintenance NO 25,000 158.2400 3,956,000 .00

10 .50 Fifth Year Maintenance NO 25,000 82.8700 2,071,750.0 0

10 .60 fencing RCC pole with barbes wire 1st yr RMT 38,040 491.3300 18,690,193.20

TOTAL OF BOQ PART : 00010 INR 42653443.20
Discount (Value) 180.20-
-------------------------------------
Amount
Other Charges
-------------------------------------
Net Amount on BOQ PART : 00010

------------------------------------------------
42653263.00

0.00
------------------------------------------------

INR 42653263.00

Net Total Amount INR 42,653,263.00
Less Rebate/Amount INR 0.00
Grand Total INR 42,653,263.00
INR FOUR CRORE TWENTY-SIX LAKH FIFTY-THREE THOUSAND TWO HUN DRED SIXTY-THREE ONLY

[G.P. PATLEY]
MANAGER(CS)

PO No. : 4600057825 Page No. 2 / 9
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NTPC Limited
( A Government of India Enterprise )

Sipat Super Thermal Power Project
PO Ujwal Nagar
District Bilaspur

Chhattisgarh- 495555, India
Telephone No. : 07752-246552 Fax No. : 07752-246507

Service Purchase Order

CIN No. : L40101DL1975GOI007966

Purchase Order No. : 4000209233-054-1019 Date : 20.08.2018 ( version : 1 Date : 22.08.2018 )

To Vendor Code : 1035822

MANAGING DIRECTOR CG RAJYA VAN VIKAS NIGAM LIMITED

Lokash Plaza, Shankar Nagar Road

Shankar Nagar

RAIPUR

Chhattisgarh

India - 492001

Subject: : Plantation, maintenance & watch and ward including fencing of 2000 Plants in ash Dyke

area for five year at NTPC Sipat.

Version 1: Purchase Grp changed to 054.

NIT NO. : Dated

Your Offer No. :
Your Reference : Your offer letter Ref. No. VVN/KP/vyay/2017/909 dated 22.05.2017

Our Reference : Ref. No. SIPAT/CS//18192

Dear Sir,

This has reference to our above mentioned NIT, Your offer and subsequent discussions. We are pleased

to accept your offer opened on and confirm having awarded on you the work of Plantation, maintenance & watch

and ward including fencing of 2000 Plants in ash Dyke area for five year at NTPC Sipat. Version 1: Purchase Grp

changed to 054. of total value INR 4,103,991.57 (Rupee FORTY-ONE LAKH THREE THOUSAND NINE

HUNDRED NINETY-ONE POINT FIFTY-SEVEN ONLY) mentioned in the scope of works, special terms &

conditions, Bill of quantities etc.

The duration of the service period shall be from 14.08.2018 to 13.08.2023. Though the duration of contract

shall remain same, the actual date of commencement of the contract shall be as per the direction of EIC. Sh.

Shahid Nasim, Sr. Manager (AHP) shall be EIC for this work.

This service purchase order along with its annexure is being issued to you in duplicate .We request you to

return the duplicate copy of this service purchase order, duly signed on each page by your authorised signatory

in token of your unequivocal acknowledgment of the same within 15 days from the date of this service purchase

order. If no communication is received within 15 days of receipt of Purchase Order, it will be treated that order

has been accepted in entirety.

We thank you for the interest shown by you in our project and the cooperation extended to us. We expect

to receive your continued cooperation in future also.

Thanking You,

For & on behalf of NTPC Limited.

Rajeev Verma

DGM (CS)

Enclosures :
Payment Details, Terms and Conditions and Drawing as per Annexure-A.

Registered Office: NTPC Bhawan, Core-7, Scope Complex, Ins titutional Area, Lodhi Road, New Delhi-110003
Phone No. -(011)24360100, Fax No. -(011)24361018. Website : www.ntpc.co.in
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(Bill of Quantity)
Name of Work: Plantation, maintenance & watch and ward including fencing of

2000 Plants in ash Dyke area for five year at NTPC Sipat.

Version 1: Purchase Grp changed to 054.

SI No. Code Description Unit Quantity Net Price Amount Long
Text

Delivery/Invoicing Address:
1019 Sipat Super Thermal Power Project

PO Ujwal Nagar District Bilaspur

Chhattisgarh

495555

India

07752-246552

07752-246507

Invoicing to be done on

GST No. : 22AAACN0255D4Z5

10 Plantation in Ash Dyke area AU 1.000 4,103,991.57 4,103,991.57

Tax: NIL Extra

10 .110 1st year plantation & maintenance NO 2,000 401.0000 802,000.00

10 .120 Fencing RCC with Chain link 1st year RMT 4,553 450.6900 2,051,991.57

10 .130 Second year Plantation maintenance NO 2,000 178.0000 356,000.00

10 .140 Third year Plantation maintenance NO 2,000 174.0000 348,000.00

10 .150 Fourth year PLANTATION maintenance NO 2,000 172.0000 344,000.00

10 .160 Fifth year plantation maintenance NO 2,000 101.0000 202,000.00

TOTAL OF BOQ PART : 00010 INR 4103991.57

-------------------------------------

Amount
Other Charges

-------------------------------------

Net Amount on BOQ PART : 00010

------------------------------------------------
4103991.57

0.00

------------------------------------------------

INR 4103991.57

Net Total Amount INR 4,103,991.57

Less Rebate/Amount INR 0.00

Grand Total INR 4,103,991.57

INR FORTY-ONE LAKH THREE THOUSAND NINE HUNDRED NINETY-ONE AND FIFTY-SEVEN PAISA

ONLY

Rajeev Verma

DGM (CS)

PO No. : 4000209233 Page No. 2 / 8
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NTPC Limited
( A Government of India Enterprise )

Sipat Super Thermal Power Project

PO Ujwal Nagar

District Bilaspur

Chhattisgarh- 495555, India

Telephone No. : 07752-246552 Fax No. : 07752-246507

Service Purchase Order

CIN No. : L40101DL1975GOI007966

Purchase Order No. : 4600058009-054-1019 Date : 05.10.2019 ( version : 0 )

To Vendor Code : 1035822

MANAGING DIRECTOR CG RAJYA VAN VIKAS NIGAM LIMITED

Lokash Plaza, Shankar Nagar Road

Shankar Nagar

RAIPUR

Chhattisgarh

India - 492001

Subject: : Plantation, maintenance & watch and ward including fencing of 5000 plants in Ash Dyke

area for five years for the year 2019-2024.

[LOA REF.NO.SIPAT/CS/2019-20/19086/P-279066/1939077 DATED:03.10.2019]

NIT NO. : 800043350 Dated

Your Offer No. :

Your Reference : 1. Your letter Ref. #/#####/######/####/2019/4152 ######## ###### 12.02.2019

2. Your letter Ref. #/#####/######/####/2019/2235 ######## ###### 24.09.2019

3. Your letter Ref. #/#####/######/####/2019/2237 ######## ###### 24.09.2019

Our Reference : LOA REF.NO.SIPAT/CS/2019-20/19086/P-279066/1939077 DATED:03.10.2019

Dear Sir,

This has reference to our above mentioned NIT, Your offer and subsequent discussions. We are pleased

to accept your offer opened on and confirm having awarded on you the work of Plantation, maintenance & watch

and ward including fencing of 5000 plants in Ash Dyke area for five years for the year 2019-2024. [LOA

REF.NO.SIPAT/CS/2019-20/19086/P-279066/1939077 DATED:03.10.2019] of total value INR 10,434,693.30

(Rupee ONE CRORE FOUR LAKH THIRTY-FOUR THOUSAND SIX HUNDRED NINETY-THREE POINT

THIRTY ONLY) mentioned in the scope of works, special terms & conditions, Bill of quantities etc.

The duration of the service period shall be from 09.10.2019 to 08.10.2024. Though the duration of contract

shall remain same, the actual date of commencement of the contract shall be as per the direction of EIC. SHRI

SHAHID NASIM, SR.MANAGER (AHP) shall be EIC for this work.

This service purchase order along with its annexure is being issued to you in duplicate .We request you to

return the duplicate copy of this service purchase order, duly signed on each page by your authorised signatory

in token of your unequivocal acknowledgment of the same within 15 days from the date of this service purchase

order. If no communication is received within 15 days of receipt of Purchase Order, it will be treated that order

has been accepted in entirety.

We thank you for the interest shown by you in our project and the cooperation extended to us. We expect

to receive your continued cooperation in future also.

Thanking You,

For & on behalf of NTPC Limited.

[G. P. PATLEY]

MANAGER(CS)

Registered Office: NTPC Bhawan, Core-7, Scope Complex, Institutional Area, Lodhi Road, New Delhi-110003

Phone No. -(011)24360100, Fax No. -(011)24361018. Website: www.ntpc.co.in
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Enclosures :

BILL OF QUANTITIES, SCOPE OF WORK, TERMS AND CONDITIONS

PO No. : 4600058009 Page No. 2 / 10
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(Bill of Quantity)

Name of Work: Plantation, maintenance & watch and ward including fencing of

5000 plants in Ash Dyke area for five years for the year

2019-2024.

[LOA REF.NO.SIPAT/CS/2019-20/19086/P-279066/1939077

DATED:03.10.2019]

SI No. Code Description Unit Quantity Net Price Amount Long

Text

Delivery/Invoicing Address:

1019 Sipat Super Thermal Power Project

PO Ujwal Nagar District Bilaspur

Chhattisgarh

495555

India

07752-246552

07752-246507

Invoicing to be done on

GST No. : 22AAACN0255D4Z5

10 Plantation of 5000Trees in Ash Dyke

area

AU 1.000 10,434,693.30 10,434,693.30

Tax: NIL Extra

10 .10 1st year plantation & maintenance NO 5,000 405.2000 2,026,000.00

10 .20 Fencing RCC with Chain link 1st year RMT 5,110 829.0300 4,236,343.30

10 .30 Second year Plantation maintenance NO 5,000 229.1800 1,145,900.00

10 .40 Third year Plantation maintenance NO 5,000 220.7500 1,103,750.00

10 .50 Fourth year PLANTATION maintenance NO 5,000 226.3700 1,131,850.00

10 .60 Fifth year plantation maintenance NO 5,000 158.1700 790,850.00

TOTAL OF BOQ PART : 00010 INR 10434693.30

-------------------------------------

Amount

Other Charges

-------------------------------------

Net Amount on BOQ PART : 00010

------------------------------------------------

10434693.30

0.00

------------------------------------------------

INR 10434693.30

Net Total Amount INR 10,434,693.30

Less Rebate/Amount INR 0.00

Grand Total INR 10,434,693.30

INR ONE CRORE FOUR LAKH THIRTY-FOUR THOUSAND SIX HUNDRED NINETY-THREE AND THIRTY

PAISA ONLY

[G. P. PATLEY]

MANAGER(CS)

PO No. : 4600058009 Page No. 3 / 10
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NTPC Limited
( A Government of India Enterprise )

Sipat Super Thermal Power Project

PO Ujwal Nagar

District Bilaspur

Chhattisgarh- 495555, India

Telephone No. : 07752-246552 Fax No. : 07752-246507

Service Purchase Order

CIN No. : L40101DL1975GOI007966

Purchase Order No. : 4000168564-037-1019 Date : 29.06.2016 ( version : 1 Date : 20.02.2018 )

To Vendor Code : 1035822

MANAGING DIRECTOR CG RAJYA VAN VIKAS NIGAM LIMITED

Lokash Plaza, Shankar Nagar Road

Shankar Nagar

RAIPUR

Chhattisgarh

India - 492001

Subject: : Plantation of trees in green belt area sipat

Version : 1 - Created for updation of NIL GST in India Tab as per request received from

execution deptt. through IOM dated : 17.02.2018.

NIT NO. : Dated

Your Offer No. :

Your Reference : Your offer letter dated : 21.12.2015.

Our Reference : Sipat/CS/2016-17/16048/1667082

Dear Sir,

This has reference to our above mentioned NIT, Your offer and subsequent discussions. We are pleased

to accept your offer opened on and confirm having awarded on you the work of Plantation of trees in green belt

area sipat Version : 1 - Created for updation of NIL GST in India Tab as per request received from execution

deptt. through IOM dated : 17.02.2018. of total value INR 22,314,000.00 (Rupee TWO CRORE

TWENTY-THREE LAKH FOURTEEN THOUSAND ONLY) mentioned in the scope of works, special terms &

conditions, Bill of quantities etc.

The duration of the service period shall be from 24.06.2016 to 23.06.2021. Though the duration of contract

shall remain same, the actual date of commencement of the contract shall be as per the direction of EIC. Sh.

Pankaj Kumar Sharma DGM(EMG) shall be EIC for this work.

This service purchase order along with its annexure is being issued to you in duplicate .We request you to

return the duplicate copy of this service purchase order, duly signed on each page by your authorised signatory

in token of your unequivocal acknowledgment of the same within 15 days from the date of this service purchase

order. If no communication is received within 15 days of receipt of Purchase Order, it will be treated that order

has been accepted in entirety.

We thank you for the interest shown by you in our project and the cooperation extended to us. We expect

to receive your continued cooperation in future also.

Thanking You,

For & on behalf of NTPC Limited.

Sh. Rajeev Verma

DGM(CS)

Enclosures :

Payment Details , Terms and Conditions and Drawing as per Annexure-A & B.

Registered Office: NTPC Bhawan, Core-7, Scope Complex, Institutional Area, Lodhi Road, New Delhi-110003

Phone No. -(011)24360100, Fax No. -(011)24361018. Website: www.ntpc.co.in
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(Bill of Quantity)

Name of Work: Plantation of trees in green belt area sipat

Version : 1 - Created for updation of NIL GST in India Tab as

per request received from execution deptt. through IOM dated :

17.02.2018.

SI No. Code Description Unit Quantity Net Price Amount Long

Text

Delivery/Invoicing Address:

1019 Sipat Super Thermal Power Project

PO Ujwal Nagar District Bilaspur

Chhattisgarh

495555

India

07752-246552

07752-246507

Invoicing to be done on

GST No. : 22AAACN0255D4Z5

10 Green Belt plantation AU 1.000 22,314,000.00 22,314,000.00

Tax: NIL Extra

10 .10 Green belt plantation& maintenan1st

year

NO 60,000 127.0000 7,620,000.00

10 .20 Maintenance for 2nd year NO 60,000 70.0000 4,200,000.00

10 .30 Maintenance for 3rd year NO 60,000 70.0000 4,200,000.00

10 .40 Maintenance for 4th year NO 60,000 53.0000 3,180,000.00

10 .50 Maintenance for 5th year NO 60,000 30.0000 1,800,000.00

10 .60 fencing barbed wire (3x3 mtr.interval) RMT 3,000 292.0000 876,000.00

10 .70 Maintenance of fencing 2nd year RMT 300 321.2000 96,360.00

10 .80 Maintenance of fencing 3rd year RMT 300 350.4000 105,120.00

10 .90 Maintenance of fencing 4th year RMT 300 379.6000 113,880.00

10 .100 Maintenance of fencing 5th year RMT 300 408.8000 122,640.00

TOTAL OF BOQ PART : 00010 INR 22314000.00

-------------------------------------

Amount

Other Charges

-------------------------------------

Net Amount on BOQ PART : 00010

------------------------------------------------

22314000.00

0.00

------------------------------------------------

INR 22314000.00

Net Total Amount INR 22,314,000.00

Less Rebate/Amount INR 0.00

Grand Total INR 22,314,000.00

INR TWO CRORE TWENTY-THREE LAKH FOURTEEN THOUSAND ONLY

Sh. Rajeev Verma

DGM(CS)

PO No. : 4000168564 Page No. 2 / 7
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NTPC Limited
( A Government of India Enterprise )

Sipat Super Thermal Power Project

PO Ujwal Nagar

District Bilaspur

Chhattisgarh- 495555, India

Telephone No. : 07752-246552 Fax No. : 07752-246507

Service Purchase Order

CIN No. : L40101DL1975GOI007966

Purchase Order No. : 4000198487-037-1019 Date : 09.02.2018 ( version : 1 Date : 17.01.2019 )

To Vendor Code : 1035822

MANAGING DIRECTOR CG RAJYA VAN VIKAS NIGAM LIMITED

Lokash Plaza, Shankar Nagar Road

Shankar Nagar

RAIPUR

Chhattisgarh

India - 492001

Subject: : Plantation of trees in green belt area of Sipat.

[LOA Ref. No. SIPAT/CS/2017-18/17173/1737151 DATED:09.09.2017]

Note:- Version:1 PO created to incorporate a new line item 20 for watering of 15000

Plants (which is Off season plantation) in Green Belt area for the period from Dec.2018

to Feb.2019 as per approval of C/A in Pradeep at NP-22.

NIT NO. : Dated

Your Offer No. :

Your Reference : Your offer letter Ref. No. VVN/KP/vyay/2017/909 dated 22.05.2017

Our Reference : LOA Ref. No. SIPAT/CS/2017-18/17173/1737151 DATED:09.09.2017

Dear Sir,

This has reference to our above mentioned NIT, Your offer and subsequent discussions. We are pleased

to accept your offer opened on and confirm having awarded on you the work of Plantation of trees in green belt

area of Sipat. [LOA Ref. No. SIPAT/CS/2017-18/17173/1737151 DATED:09.09.2017] Note:- Version:1 PO

created to incorporate a new line item 20 for watering of 15000 Plants (which is Off season plantation) in Green

Belt area for the period from Dec.2018 to Feb.2019 as per approval of C/A in Pradeep at NP-22. of total value

INR 25,043,350.00 (Rupee TWO CRORE FIFTY LAKH FORTY-THREE THOUSAND THREE HUNDRED

FIFTY ONLY) mentioned in the scope of works, special terms & conditions, Bill of quantities etc.

The duration of the service period shall be from 01.02.2018 to 31.01.2023. Though the duration of contract

shall remain same, the actual date of commencement of the contract shall be as per the direction of EIC. Shri

L.K. Kaushik, Sr. Manager (EMG) shall be EIC for this work.

This service purchase order along with its annexure is being issued to you in duplicate .We request you to

return the duplicate copy of this service purchase order, duly signed on each page by your authorised signatory

in token of your unequivocal acknowledgment of the same within 15 days from the date of this service purchase

order. If no communication is received within 15 days of receipt of Purchase Order, it will be treated that order

has been accepted in entirety.

We thank you for the interest shown by you in our project and the cooperation extended to us. We expect

to receive your continued cooperation in future also.

Thanking You,

For & on behalf of NTPC Limited.

(R K Jain)

Sr.Manager(CS)

Registered Office: NTPC Bhawan, Core-7, Scope Complex, Institutional Area, Lodhi Road, New Delhi-110003

Phone No. -(011)24360100, Fax No. -(011)24361018. Website: www.ntpc.co.in
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(Bill of Quantity)

Name of Work: Plantation of trees in green belt area of Sipat.

[LOA Ref. No. SIPAT/CS/2017-18/17173/1737151

DATED:09.09.2017]

Note:- Version:1 PO created to incorporate a new line item 20

for watering of 15000 Plants (which is Off season plantation) in

Green Belt area for the period from Dec.2018 to Feb.2019 as

per approval of C/A in Pradeep at NP-22.

SI No. Code Description Unit Quantity Net Price Amount Long

Text

Delivery/Invoicing Address:

1019 Sipat Super Thermal Power Project

PO Ujwal Nagar District Bilaspur

Chhattisgarh

495555

India

07752-246552

07752-246507

Invoicing to be done on

GST No. : 22AAACN0255D4Z5

10 Plantation in over burdan area AU 1.000 24,293,350.00 24,293,350.00

Tax: NIL Extra

10 .10 1st year plantation & maintenance NO 42,500 199.9200 8,496,600.00

10 .20 Second year Plantation maintenance NO 42,500 108.6900 4,619,325.00

10 .30 Third year Plantation maintenance NO 42,500 97.5900 4,147,575.00

10 .40 Fourth year PLANTATION maintenance NO 42,500 93.6800 3,981,400.00

10 .50 Fifth year plantation maintenance NO 42,500 62.1000 2,639,250.00

10 .60 1st yearFencing RCC barbed wire 3x3

mtr

RMT 880 310.0000 272,800.00

10 .70 2nd year maintenance(10% of total lenth) RMT 88 341.0000 30,008.00

10 .80 3rd year maintenance(10% of total lenth) RMT 88 372.0000 32,736.00

10 .90 4th year maintenance(10% of total lenth) RMT 88 403.0000 35,464.00

10 .100 5th year maintenance(10% of total lenth) RMT 88 434.0000 38,192.00

TOTAL OF BOQ PART : 00010 INR 24293350.00

-------------------------------------

Amount

Other Charges

-------------------------------------

Net Amount on BOQ PART : 00010

------------------------------------------------

24293350.00

0.00

------------------------------------------------

INR 24293350.00

20 Watering of 15000 Plants from Dec-18 to AU 1.000 750,000.00 750,000.00

Tax: NIL Extra

20 .10 Watering of 15000 Plants from Dec18 to

F

EA 15,000 50.0000 750,000.00

TOTAL OF BOQ PART : 00020 INR 750000.00

-------------------------------------

Amount

Other Charges

------------------------------------------------

750000.00

0.00

(R K Jain)

Sr.Manager(CS)

PO No. : 4000198487 Page No. 3 / 9
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-------------------------------------

Net Amount on BOQ PART :

00020

------------------------------------------------

INR 750000.00

Net Total Amount INR 25,043,350.00

Less Rebate/Amount INR 0.00

Grand Total INR 25,043,350.00

INR TWO CRORE FIFTY LAKH FORTY-THREE THOUSAND THREE HUNDRED FIFTY ONLY

(R K Jain)

Sr.Manager(CS)

PO No. : 4000198487 Page No. 4 / 9
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Respirable Particulate Matter (pMz.s)

PMz.s concentrations at Lutra were observed

PMz.s concentrations at Bitkula were observed

PMz.s conc€ntrations at Nirtu were observed

PMz.s concentrations at Jhanj were observed

PMz.s concontrations at Utarda were observed

PMz.s concentrations at Nevsa were observed

D. Srinivasa Rao
Regional Manager. EMS

Netel (lndia) Limited

Netel (lndia) Limited

Conclusion:

The observed concentration of pMro and pMz.s were found to be within prescri
standards of Central Pollution Control Board (CP ;B)for Rural & Residential area.

r.\t j; : i

PAl.!i-.r1.'' ti1i E rli,-rl'.

qi-ilrl !ra!,] -ii i,:, ,r;r :.]:j'r

i)ai:{ i!:ii.t:!
:.'..i f,i l:'lq-i, fugrTig! iaq.)

r,,Tr.: i :..; s!p,e,T, iill ASPUR {c.G}
t
I

',d
Etc

Sipat Super Thermal power project

NTPC Ltd., Sipat-Bilaspur

Report For The Month of November 2020

163157



Netel (lndia) Limited

PM-10

tMinimum

I Maximum

r Average

.a9.*f so *d*S 
"..:""..*

q-o-q q-qf

D. Srinivasa Rao
Manager. EMS

Netel(lndia) Limited

Elc .r
Sipat Super Thermal power project

NTPC Ltd., Sipat.Bilaspur

PM-z.5

For The Month of Novembe r 2020

164158



DEPARTMENT OF COMMUNITY MEDICINE, CIMS, BILASPUR 
CHHATTISGARH

165

ANNEXURE-17

159



166160



To study the impact of coal transportation among 
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A Report

DEPARTMENT OF COMMUNITY MEDICINE, CIMS, 

BILASPUR CHHATTISGARH

167161



© NTPC Sipat Ltd

All Rights Reserved

This report is the sole property of NTPC Sipat Ltd

No part of this report may be reproduced by any means, nor 

transmitted, not translated into machine language without the 

written permission of NTPC Sipat Ltd. 

Published on November 2017

Submitted by: Department of Community Medicine,Chhattisgarh 

Institute of Medical Science, Bilaspur, Chhattisgarh. 

Phone: (O) – 07752-230030, Email id: commedcims@gmail.com

168162



Principle investigator

Dr. Hemlata Thakur

Professor & HOD

MBBS, MD, FCGP

Co-Investigator

Dr. Vivek Sharma

Assistant Professor

MBBS, MD.

 

Co-Investigator

Dr. Shailesh Kawale

Assistant Professor

MBBS, MD, PGDMCH

169163



PREFACE

 The publication of this report is the end result of hardwork of the entire 

research team.Though the research report is written for NTPC SipatLtd. for their 

environmental issue but we hope recommendation of report will be sincerely 

implemented for the benefit of local community by the competent authority.

 In this short research project an attempt is made to write the research project 

in simple and understandable way covering the major and minor health issue due to 

coal dust exposure and can be easily understood by the readers.In a sincere attempt 

to make this report a comprehensive one, there may be some gaps, imperfections 

and mistakes.

 There are 7 chapters in this research report. They cover purpose of research 

work, research methodology, different research tools used, result and conclusion 

from research work and recommendation for implementation.We have attempted 

to provide enough information in the form of literature of review.

 We would like to express my appreciation to the research participant for 

their co-operation, without them this research couldnot be possible.

Bilaspur

November 2017

Dr. Hemlata Thakur

Dr. Vivek Sharma

Dr. ShaileshKawale
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ABBREVATIONS

%   Percentage

&   And

>   More than

<   Less than

≥   More than or equal to

=   Is equal to

µm   Micro meter

3   µg/m Micrograms per cubic meter

BOBRN  Bogie Open Bottom Rapid Discharge

BOXAN  Bogie Open High Sided Discharge

C.G.   Chhattisgarh

CIMS   Chhattisgarh Institute of Medical Science

CO    Carbon di-oxide2

COPD  Chronic obstructive pulmonary disease

CVA   Cough variant asthma

CWP   Coal worker's pneumoconiosis 

DALYs  Disability-adjusted life-years

ECG   Electrocardiograph

ETS    Environmental tobacco smoking

FEV    Forced expiratory volume

FEV    Forced expiratory volume in one second1

FVC    Forced vital capacity

GI tract  Gastro intestinal tract

III
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Govt.   Government

i.e.   That is

IEC    Information education communication

INSEARCH  Indian Study of Asthma, Respiratory Symptoms and Chronic 

Bronchitis

km   Kilometre 

3   m Cubic meter

MGR track  Merry-go-round track

mMRC grading Modified medical research council grading.

MT   Metric ton

MW   Mega watt

NCDs   Non communicable diseases

No.    Number 

NTPC   National Thermal Power Corporation

OADs   Obstructive airway diseases

PM    Particulate matter

SO    Sulphur di-oxide2

SECL   South-eastern Coalfields Limited

SOB   Shortness of breath

vs   Verses

WHO   World health organisation

X-ray   X radiation
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EXECUTIVE SUMMARY

 Coal plays a key role in economic growth & development of India since last 

few decades. Coal is used in variety of sectors including power generation, cement 

manufacturing, iron and steel production. Coal currently fuels 66% of the India 

electricity and is forecast to continue to supply a strategic share for next three 

decades. There are still 1.2 billion people in the world live without adequate 

electricity which is vital for basic needs. It also causes adverse effect over health. 

On the other hand, concerns can also be seen that it is significantly deteriorating 

local environment, ecosystem, air quality and its impact on health.

 Poor mitigation practices of coal handling causes health impact like asthma, 

cardiovascular diseases, COPD, cancer, mental stress, respiratory problem and 

these are scientifically evidence by various studies. Most of the research studies 

were carried out on occupation exposure of coal dust. However dose of coal dust 

exposure is leaser among general population than occupational cohort and that 

need to be further studied in long term follow-up studies. Very few studies carried 

out to know the impact of coal transportation on local population. So in this cross-

sectional study we have evaluated number of health problem due to non-

occupational coal dust exposure and we are also trying to evaluate health effect of 

coal in our study.

With this in view the department of Community Medicine, CIMS Bilaspur 

undertook a short study to ascertain the health impact on villagers due to coal 

transportation by railway wagon. The objectives of the study are to 

 1.  To find out prevalence of  Pneumoconiosis among study population.

 2.  To find out the distribution of morbidity pattern among the study population.

 3.  To find out the knowledge regarding health hazards from coal dust among 

study population.

  

  The study was conducted among peoples living along the MGR track in two 

blocks of Bilaspur & Korba district covers 96,916 populations (49916 males and 

47000 females) by adequate sample size of 900 selected by random sampling 

method. Data collection tool included three parts. First part contents interview of 

all the eligible candidates after taking proper consent. Second part is having 

anthropometric measurement and relevant investigation and clinical examination 

VII
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and third part had complete clinical examination of screened out candidates by     

X-ray, spirometery, ECG examination by chest physician and cardiac examination 

by medical expert. 

The major finding and conclusions are as follows –

1. Environmental observation of local study area by the investigators 

· Around the NTPC Sipat industry – sufficient green belt was observed  
around the industrial and residential area. 

· Around the MGR track – inadequate green belt was seen along the  MGR 
track

· In the villages – in some of the villages, apart from MGR track coal is  a l s o  
transported by trucks and it was seen that roads are also   c o v e r e d  
with coal dust. This black dust was also observed in the   residential 
area of villages.

· 29.9% study participant practice water spray around their houses to reduced 
dust.

· 28.1% respondents were not taking any kind of preventive measures.

2. Socio-Cultural and Demographic Profile of 900 Respondents 

· Among the respondent females were 59.3% and 40.7% were male.

· Majority of peoples were illiterate (28.8%) and having low education level 
(up to primary school) 17% 

· 18.9% respondents were unemployed.

· 68.8% were married and 25.5 % were unmarried.

3. Environmental profile of Respondent (status of Indore air pollution). 

· 70.4% families prepare their food on smoky chulha.

· 49.9% respondents were facing indoor air pollution in their work place or 
house.

· 10% respondent were presently used to smoke tobacco and 14% of 
respondent gave the history of smoking by their family members 

4.  Knowledge & Practices regarding impact of coal dust on health

· 19.7% respondent were aware about the coal dust causing disease like 
breathing difficulty, asthma etc.

· For prevention from coal dust exposure 36.1% respondent cover mouth by 
clothes while going outside. 

A Report
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· 29.9% study participant practice water spray around their houses to reduced 

dust.

· 28.1% respondents were not taking any kind of preventive measures.

5.  Various health problems among study participants –

· 21.4% respondents were facing difficulty in breathing.

· 17.2% were having cough with sputum.

· 12.3% of respondents were having chest pain during coughing.

· 10% were having early morning cough

· 8.7% felt that breathing difficulties disturb there daily routine activity.

· 8.2% were having other chronic disease like hypertension, diabetes mellitus 

etc.

· 7.8% were facing difficulty during sleep.

· 6.3% felt that due to breathing difficulty their social life get disturbed.

6. Age wise prevalence (per 1000 population) of various health problems –

· Prevalence of various health problem increases with age and less prevalent 

among age group less than 18 years and 18 to 35 years. (Table 11 – 14, page 

no 46 - 52) 

·  Health problem are more prevalent among age group 35 years and above.

· Prevalence of difficulty in breathing is 267 per 1000 population of  age more 

than 35 years.

· 174 per 1000 population were having cough with sputum among age more 

than 35 years.

· Chest pain during coughing was found among 149 per 1000 population of 

age more than 35 years.

· 106 per 1000 peoples were having early morning cough.

· 118 per 1000 population felt that breathing difficulties disturbs their daily 

routine activity.

· Prevalence of difficulty in sleeping was 95 per 1000 population of age more 

than 35 years.

· 93 per 1000 population felt that due to breathing difficulty their social life 

get disturbed.

· Prevalence of COPD was 23 per 1000 population among the age above 35 

years which is in a range of prevalence (i.e.12 to 43.6 per 1000 population) 

of various studies conducted in different part of country. 

Executive Summary
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7. Final disease burden after detailed investigation 
· 19 were screened out for COPD from 900 study participants by spirometry.

· 11 were diagnosed with COPD among 900 study participants after X-ray.

· 4 were diagnosed with cardiac disease among 900 study participants by 

ECG.

· 4 were loss to follow up.

· The cases of pneumoconiosis and cancer were not found in present study.

8. Diagnostic algorithm. 

 

15= participated in X-ray, 

ECG& clinical examination 

 

ECG X-ray 

4 =loss to follow-up 

Total 900 participated 

19 were screened out 

by spirometry 

 4 =Normal 11=COPD 
4=Abnormal 11=Normal 

A Report
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INTRODUCTION
 

 Coal brings an industrial revolution since past few decades. Forty percent 

of the total electricity production in the world is generated from the combustion of 

coal. Though it is a naturally occurring substance, coal can be dangerous to human 

health especially in its particulate form. Coal based power generation plant 
1consumes 80% of total coal extraction in the India . All activity related to power 

generation from coal can be dangerous to human health, right from its extraction, 

transportation, combustion and even ash disposal, if mitigation measures are not 

properly planned. It is a big challenge to balance the potential benefits and harms of 

using coal as an energy source, according to Ministry of Coal, India is currently the 

third largest producer of coal in the world. Indian coal demand drives primarily by 

the coal power plants other key consumers are the steel and cement industries. A 

large fraction of Indian coal is transported using railways, all the coal transported 
2through Indian railway by BOBRN/BOXN type of open wagon .

 According to press relies from govt. of India ministry of railway dated 
01/03/2016 ON 31 January 2016 around 1.07 lakh BOXN wagon and 0.134 lakh 
BOBR wagon were available in Indian railway for transportation of different ores 
including coal about 1million tons of total ores transported through these wagon 

3per year and half of them were coal .

 The first coal based power plant begins early in 1899 in Calcutta. Presently 
in year 2017 coal based power plant increased to 101. Installed capacity by source 
in India as on 31 May 2017 electricity production by various sources are as - Coal: 
(59.2%), Large Hydro: (13.5%), Small Hydro:(1.3%),Wind Power: (9.8%), Solar 
Power: (3.7%), Biomass: (2.5%), Nuclear: (2.1%), Gas: (7.6%) and Diesel: 

4(0.3%) . 

 It was projected by ministry of coal and energy government of India coal 
base energy generation continue to fulfil the energy demand of our country for next 
few decades. Enforcement of environmental regulation is a serious challenge 
especially since power supply is constantly in demand.

 As on 31 March 2015, India had estimated coal reserves of 306.6 billion 
metric tons (338.0 billion short tons) which is the fifth largest coal reserves in the 
world. India is the third largest producer of coal in the world, producing 536.5 
million metric tons (591.4 million short tons) in 2014 are primarily found in eastern 
and south-central India. Jharkhand, Odisha, Chhattisgarh, West Bengal, Madhya 
Pradesh, Telangana and Maharashtra accounted for 98.58% of the total known coal 
reserves in 5India .

3
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 Coal use has severely degraded air quality and human health because of high 

particles and Sulphur-di-oxide (SO ) emissions. Emission of CO  from coal 2 2

combustion have been identifies as a primary culprit in increasing atmospheric 

CO concentration.2 

 The fact that exposure to respirable coal dust causes emphysema and simple 

coal worker's pneumoconiosis (CWP) is well known. However, it is suspected that 

coal miners may be susceptible to a spectrum of dust related respiratory diseases, 

which may not necessarily be caused by the respirable fraction and this highlights 

the need to develop a method to assess coal dust exposures in the thoracic and 

inhalable particle size fractions supplement the current method for the repairable 

size fraction. It is hypothesised that larger particle size fraction may contribute to 

bronchitis, decreased FEV and possibly elevated cancers of the sinuses, buccal 
6cavity, throat, and GI tract in occupational cohorts of coal miners .

 This dust will deposit in the upper and lower airways of the respiratory tract 

and clearance mechanisms in the gastrointestinal tract. It can then be absorbed into 

the blood or lymphatic's. Inhalable dust is made up of all the dust sizes that can 

deposit throughout the respiratory tract. It can include the larger particles that 

deposit in the upper airways (nose and throat), the smaller particles that can  

penetrate the lower airways and deposit in the lungs. For example, only the fine 
7particles (<10µm) are able to penetrate and deposit in the alveolar region .

6Adverse effects of inhalable coal dust  

 Possible adverse health effects associated with inhalable coal dust include: 

 

 Extra thoracic Region 

· Nasal Cancer

· Sinusitis

· Buccal and lip cancer

· Pharyngeal and laryngeal cancer

· Gastric Cancer

· Throat and Eye Irritation

 Tracheobronchial Region 

· Chronic bronchitis

· Chronic obstructive airways disease and loss of FEV

A Report
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 Alveolar Region 

Coal Workers Pneumoconiosis (CWP)·

Silicosis·

Emphysema·

Tuberculosis·

Caplan's Syndrome ·

8Air quality measurement
 Air quality measurements are typically reported in terms of daily or annual 

3mean concentrations of PM  particles per cubic meter of air volume (m ). Routine 10

air quality measurements typically describe such PM concentrations in terms of 
3micrograms per cubic meter (µg/m ). When sufficiently sensitive measurement 

tools are available, concentrations of the fine particles (PM  or smaller), are also 2.5

reported. There is a close, quantitative relationship between exposure to high 

concentrations of small particulates (PM and PM  ) and increased mortality or 10 2.5

morbidity,  Conversely, when concentrations of small and fine particulates are 

reduced, related mortality will also go down – presuming other factors remain the 

same. This allows policymakers to project the population health improvements 

that could be expected if particulate air pollution is reduced. 

8 Guideline values for particulate matter (WHO)

 PM2.5
3  10µg /m  annual mean
3  25µg /m  24- hour mean

 PM10
3  20µg /m  annual mean
3  50µg /m  24- hour mean 

 
9 Indian ambient air quality standards

  Particulate matter 
3  <10 µm (PM ) µg /m  annual mean-6010

3  <10 µm (PM ) µg /m  24 hour mean-10010

3  <2.5µm (PM ) µg /m  annual mean-402.5

3  <2.5µm (PM ) µg /m 24 hour mean-602.5

 “WHO Air Quality Guidelines” estimate that reducing annual average 
3particulate matter ( PM ) concentrations from levels of 70 µg/m , common in 10

3many developing cities, to the WHO guideline level of 20 µg/m , could reduce air
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pollution-related deaths by around 15% . However, even in the European Union, 

where PM concentrations in many cities do comply with guideline levels, it is 

estimated that average life expectancy is 8.6 months lower than it would otherwise 

be, due to PM exposures from human sources.

 Ozone is a major factor in asthma morbidity and mortality, while nitrogen 

dioxide and sulphur dioxide also can plan a role in asthma, bronchial symptoms, 

lung inflammation and reduced lung function. The evidence on airborne 

particulate matter (PM) and its public health impact is consistent in showing 

adverse health effects at exposures that are currently experienced by urban 

populations in both developed and developing countries. The ranges of health 

effects are broad, but are predominantly to the respiratory and cardiovascular 

systems. All population is affected, but susceptibility to the pollution may vary 

with other existing health problem or age. The risk of various outcomes has been 

shown to increase with exposure and there is little evidence to suggest a threshold 

below which no adverse health effect. 

 Factors associated with the extent of coal dust release wherever coal is 

mined, transported, stockpiled, handled or loaded include wind speed, moisture 

content (especially of the stockpile surface) and the extent of mechanical handling 

of the coal. The latter factor contributes to abrasion of the coal material and thus to 

the generation of dust. 

 Therefore the possible health effects of respirable coal dust in non-

occupational context must be important to measure.
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BACKGROUND

 TPC Sipat is coal based Super Thermal Power project at District Bilaspur N
Chhattisgarh, with the capacity of 2980 MW. Approximately 40,000 MT to 45,000 

MT of coal is burned per day for electricity generation.

 The power station started generating of power from June 2008 and coal was 

imported form one of the SECL mines- Dipka coal mines by MGR track. Coal was 

transported from Dipka mine to Sipat plant about 42 Km distance by open wagon 

(BOBRN / BOXN).

 To reduce the coal dust emission to the environment water spraying system 

at loading silo Central block station and track hopper at unloading area is only way 

to reduce the coal dust emission.

 These open wagon carrier approximately 10 lakh MT of coal per month 
 around 13 rakes per day and 1 rake in every two hours.Along the 42 km MGR track 

34 villages with population of 95720 reside on 1 km either side of railway tracks.

 Ministry of Environment, forest and climate change, Govt. of India has 

given a direction to NTPC Sipat Ltd so NTPC Sipat Ltd funded this research 

project to carry out a health survey of villages within one Km on either side of 

railway track from coal mine to power plant.

 So the research project is design to study the health impact /effect of coal 

transportation among the peoples living in villages near to MGR track.

 There is strong scientific evidence of adverse health effects from coal use in 

energy generation but access to electricity has a basic need for human development 

& socio-economic growth of any country, clean coal technology with proper 

mitigation techniques are only solution to make a balance between energy demand 

and lesser environmental impact due to coal.

 Currently 66 % of Indian power generation is coal based. In 2011-12 

particulate emission from coal fired power plants resulted is an estimated  80,000 

to 115,000 premature death and more than 20 million asthma cases which cost the 

public and the government as estimated 16000 to 23000 crore Rupees. The largest 

impact of this emission is felt over the status of Delhi, Haryana, Maharashtra, 
10Madhya Pradesh, Chhattisgarh and most of central east India . There is evidence 

of coal impact on human health during every stage of its use for electricity 

generation right from mining to post combustion disposal. Coal combustion to 

generate energy has not only cause's widespread health effects on the population 

9
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but also contributes to climate change which can harm human health on a global 

scale. Number of studies and reviewed carried out around the world to study ill 

effect of coal fired power plant and related activity including coal transport, coal 

mining and there evidences but still the need for more research and data to provide 

local circumstantial evidences and their effects to make more sustainable choices 

for health care designs and recommendation according to local health care need. 

Health impact due to coal in particular region cannot be generalised around the 

world because number of social economic and cultural factors, mitigation 

practices, access to health care facility, health seeking behaviour of local 

population, level of literacy, Government commitment for enforcement of laws 

related to air quality standard and pollution control etc., all these factors varies 

from country to country and can change the outcome of health impact due to coal. 

Implementation of occupational safety measure and health monitoring at power 

generation plant and coal mines given certain degree of protection from occupation 

hazard, but for long term environment exposure to coal dust to general population 

without any safety measure can be causes significant impact on health of local 

community.
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REVIEW OF LITERATURE:

 ndia is expanding industrially and economically and also their energy I
need. Around 66% of entire power generation in country is coal based. Coal India 

contributes 84% of the country's output of coal. This study aim to suggest energy 

security to country through best practice of mitigation in welfare of local 

community.

 An attempt has been made to review literature and studies, which have 

focused on current mode of transportation of coal by Indian Railway. What are the 

various safer methods and technologies available for coal transportation by rail. 

What are other mitigation methods that can lesser harmful health impacts of coal 

dust during transportation of coal.  Also reviewing the studies and literature related 

to various health impacts can occurs due to coal dust exposure. Number of field 

studies carried out in India and around the world to find out the COPD prevalence 

and other respiratory problems due to environmental exposure. 

 In present study we are reviewing the prevalence of respiratory problems 

and compare it with available data. 

1.    Ways of Coal transportation -

 Number of ways coal can be transported to energy production site from coal 
11mines site . In India 250-260 tons of total coal transported by Indian railways and 

other methods of coal transportation are as-

 a)  Rail Road Trains

 b)  Coal Slurry Pipelines

 c)  Barge Transport

 d)  Highway Truck Movement

 e)  Conveyor Belt Transport

12,132. Transportation of coal by Indian Railway - 

 All the coal transported by Indian railways is through Open wagon. 

According to coal India press release annually, Coal India transports 250-260 

Million tons of coal through Indian Railways, roughly half of its production. In 

2014-15, the Railways carried a total of 545 million tons of coal, accounting for 

almost 50 per cent of the 1,097 million tons of its freight carried during the year. 

13
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Transportation of coal is predominantly done in BOXN and BOBR type of open 

wagons. As on 31 January 2016, around 1.07 lakh BOXN wagons and 0.15 lakh 

BOBR wagons were available with Indian Railways. General purpose wagons like 

BOXN wagons are utilized for transportation of bulk commodities like minerals & 

ores, including coal. The prevalent arrangement in which general purpose wagons 

are not being reserved for transportation of any particular commodity has worked 

satisfactorily over the years. Given the critical importance of coal in the national 

economy, this traffic segment is normally accorded a relatively higher priority in 

supply of rakes over other bulk commodities. Further, BOBR wagons are 

generally dedicated for loading and transportation of coal traffic only.

Coal India is in talks with the Indian Railways for an investment of �5,000 

crore to procure wagons that carry coal. This could end up being the single largest 

investment by a railway customer for procuring wagons.

“Coal India had approved a plan to acquire 2,000 railway wagons in 

December, with a total plan to procure 9,500 wagons. While there is no specific 

design change that has been sought, the 2,000 wagons will be solely used for Coal 

India's transportation needs,” Till the righting of report no reference are found 

related to close/covered wagon transportation of coal by Indian railways.

Pic. 1 : 

Bogie open bottom rapid discharge (BOBRN) Wagon

Pic. 2 : 

Bogie open high sided discharge (BOXAN) Wagon
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143.    Covered wagon transportation - 

 In some part of world coal are transported by covered railway wagon. These 

technologies definitely overcome with environmental pollution in certain extent.  

CLIVE Palmer's Waratah Coal will become the first mining company in Australia 

to transport coal in covered wagons. The company has proposed using wagons 

with fibreglass covers to transport loads from the China First Coal Mine in Central 

Queensland to the Abbot Point coal terminal in Bowen, north Queensland. The 

covers not only protect the environmental values to which the rail alignment abuts, 

but covering the wagons streamlines the train and makes it more fuel efficient and 

operationally superior to any other coal train system.

154.    Surfactant technique  -

Number of trail and research are going on related to surfactant technology 

this can be used as a coal dust controlling agent and sprinkling over the coal during 

transportation.  The principal uses of surfactants and related compounds in coal 

technology are the control of coal dust, the purification of coal from admixtures by 

flotation, the dispersion of coal in water for transportation through pipelines and as 

a fuel system, the dispersion of coal in fuel with subsequent burning of the coal/oil 

mixture, demineralization of coal, freeze-conditioning agents and side-car release 

agents for railroad transport of coal.

165.    Water sprinkling -

 Continuous water sprinkling shall be carried out on the top of the heap at 

regular intervals to prevent dusting, fire & smoke. To prevent fugitive emission 

during loading/unloading, fixed pipe network with sufficient water storage and 

pump shall be installed. Water sprinkling shall be carried out at each and every 

stage of handling to avoid generation of coal dust or other dust within premises.

176.    Green belt -

 Adequate thickness of green belt between railway track and residential area 

provide effective screening and capture the coal dust because fugitive dust 

escaping along coal transportation channels, from pit- heads to power plants and at 

the time of loading- unloading operations has also been observed. Once at power 

plants, every stage of coal utilization creates a different environmental hazard. 

Coal arriving in power plant premises is tipped from railway wagons or from 

conveyors. The tipping and storage areas are the ones where fungitive coal-dust 

escapes in the immediate neighbourhood, especially when these operations take 

place in the open, under dry weather conditions.
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 Heavier particles above 1 micron diameter size tend to settle while finger 

and lighter particles remain airborne for days together and travel for hundreds of 

kilometres over wind currents.

 Particulates are deposited on plant surface by three processes- 

sedimentation by the gravity action, impaction under the influence of wind 

currents and deposition of the particles on the upper surfaces of the plant and is 

most important for large particles

 Characters of plants including shapes of crown and other technical 

specification considered necessary for effecting absorption of pollutant gases and 

removal of dust particles are as follows.

 For absorption of gases

 1)  Tolerance towards pollutants in question at concentrations that is not too 

high to be instantaneously lethal

 2)  Longer duration of foliage,

 3)  Freely exposed foliage through

  a.  Adequate height of crown

  b.  Openness of foliage in canopy

  c.  Big leaves (long and broad laminar surfaces)

  d.  Large number of stomatal apertures

  e.  Stomata well-exposed (in level with the general epidermal surface)

 

Pic. 3 :  Green belt around railway track.

A Report

16

200186



 For removal of suspended particulate matter

 1.  Height and spread of crown

 2.  Leaves supported on firm petioles

 3.  Abundance of surfaces on bark and foliage, through

  a.  Roughness of bark,

  b. Epidermal outgrowths on petioles,

  c.  Abundance of axillary hairs,

  d. Hairs or scales on laminar surfaces,

  e. Stomata protected (by wax, arches/ rings, hairs etc.)

87.  Particulate Matter -

Particulate matter is generated from the combustion of coal and is 

characterized by size like small particles less than 2.5 micrometres (PM ) and 2.5

larger particles up to 10 micrometres (PM ). Smaller particles less than PM10 2.5 

travels deeper into the airways than PM and is therefore generally believed to 10

cause a greater threat to human health

In a report evaluating over 40 studies on the health effects of exposure to 

small particulate matter (PM ), the U.S. Environmental Protection Agency 2.5

concluded that PM likely causes respiratory symptoms, the development of 2.5 

asthma, and decrements in lung function in children. Findings from the review 
3conclude that a 10 μg/m  increase in PM is associated with a 1% to 3.4% decrease . 2.5 

in FEV1, a measure of lung function, in asthmatic children.

It also concluded that exposure to PM increases emergency department 2.5 

visits and hospital admissions for respiratory related symptoms such as infections 

and chronic obstructive pulmonary disease. Epidemiological evidence from 
18 19 20 21Australia and New Zealand , Mexico , Canada , and Europe  confirm that these 

health effects on the respiratory system are seen around the globe among 

communities exposed to PM . In addition to respiratory illnesses, low 2.5

performance of work capacity, cancer and cardiovascular complication are 

common.
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22WHO air quality guideline for Particulate matter -
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23Indian air quality guideline  - 
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68.    Health effects of coal -

 Possible adverse health effects associated with inhalable coal dust include: 

 1.  Respiratory Effect: - 

   Pollutants from burning coal that cause a negative health effect on the 
respiratory system include particulate matter (PM), sulphur dioxide 
(SO ), and oxides of nitrogen such as NO . The mechanism injury to the 2 2

airways and lungs via damage to cells caused by oxidizing molecules in 
pollutants. This leads to inflammation, cytotoxicity, and cell death. 

  Extra thoracic Region 

   Nasal Cancer·

   Sinusitis·

   Buccal and lip cancer·

   Pharyngeal and laryngeal cancer·

   Gastric Cancer·

   Throat and Eye Irritation·

 Tracheobronchial Region 

   Chronic bronchitis·

   Chronic obstructive airways disease and loss of FEV·

 Alveolar Region 

   Coal Workers Pneumoconiosis (CWP)·

   Silicosis·

   Emphysema·

   Tuberculosis·

   Caplan's Syndrome ·

24 2. Cardiovascular Effect:
   The Coal-fired power plants contribute to the global burden of 

cardiovascular disease primarily through the emission of particulate 
matter. Particles less than 2.5 microns in diameter (PM ) have been 2.5

causally linked to cardiovascular disease and death. The mechanism of 
cardiovascular injury is the same as for the respiratory system: oxidative 
stress from oxidizing molecules in pollutants leads to inflammation and 
cytotoxicity. 
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25 3.   Disturbance of sleep

   Respiratory disturbances during sleep are recognized as 

extremely common disorders with important clinical consequences. 

Breathing disorders during sleep can result in broad range of clinical 

manifestations, the most prevalent of which are un-refreshing sleep, 

daytime sleepiness, fatigue and cognitive impairment.

   Poor sleep quality and daytime sleepiness have been shown to 

be prevalent issues in patients with COPD, with one case–control 

study showing a prevalence of 67.9% of COPD cases having poor 

sleep quality.

25 4.   Other health effect  :-

Cancer·

Growth and developmental problem·

Stress and mental health problem·

Injury·

 Death·
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METHODOLOGY WITH TOOLS
 

 he study was conducted in a area of district Bilaspur and Korba through T
which MGR track of NTPC Sipat was passed. This MGR track is from Dipka mines 

to NTPC sipat around 42 km long. The study was carried out among the villages 

which are situated within 1 km on both the side of railway track. There were 34 

villages along the MGR track. The list of villages and their population was 

provided by NTPC Sipat. 30 cluster sampling method was used to select the 

villages and 24 villages were selected to identify 30 cluster for the survey. In each 

cluster 30 individuals were selected. These 900 individuals from the 30 clusters 

were selected randomly.

Sample selection

Inclusion criteria –  History of minimum 8 years of residence

Exclusion criteria – Children age less than 8 years

  Workers of coal mines

  History of smoking for more than 8 years 

  Past medical history of serious respiratory illness before 8 

   years.
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Schedule 

No

 
Tool

 

Parameter 

 

1

 

Interview schedule

 

Socio-demographic information

 

-

 

Educational qualification,

 

marital 
status, occupation.

 

Economic status

 

-

 

Family income, per capita income

 

Environmental condition

 

-

 

Cooking place, use of smoky chulha

 

Personal habits

 

-
 

Smoking
 

Health seeking behavior

 

-

  

Health seeking behavior during 
medical illness. 

 

2

 

Anthropometric

measurements and 
investigation

 
Anthropometry 

 

-
 

Weight, height
 

Vitals 

 

-
 

pulse, respiratory rate, blood pressure
 

Investigation

 

- haemoglobin estimation, spirometry 
(FEV1)

 

3

 

Perception and attitude 

towards coal dust

 Disease caused by coal dust, preventive 

measures against coal dust

 

4

 
Evaluation of signs and 

symptoms
 Personal history

 

-
 

Breathing difficulty, cough, 
expectoration, noisy breathing, work 
efficiency.

 

Family history

 

-
 

Chronic diseases
 

5
 

Systemic examination
 

Respiratory and cardiovascular system was 

evaluate for any abnormal findings. 
 

 

Tool for the study
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Pic. 4 :  Manual & Electronic Sphygmomanometer, Weighing  machine, Measuring Tape

Pic. 5 :  Laptop based spirometry

Pic. 6 :  Sahali's Hemoglobinometer
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Pic. 7 :  ECG Machine

Pic. 8 :  Showing Interview of study participant.

Pic. 9 :  Showing Examination of study participant.
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Manpower planning
 A research team was devloped for data collection from the identified 

villages. It comprise of faculty, technician and attendent from department of 

community medicine.

 The data was collected after a brief training of investigator on interview  

schedule, anthropometric measurment, assesment of knowledge and practice of 

coal dust prevention, clinical examination of participants, blood investigation and 

operating of computer based spirometry. 

Pic. 10 :  Showing Laptop based Spirometry of study participant.

Pic. 11 :  Showing Laptop based Spirometry of study participant.

Methodology With Tools

29

---0000---

213197



RESULT AND DISCUSSION

5

215198



RESULTS AND DISCUSSION 
 

 he findings of the study have been discussed under the fallowing T
headings:

 5.1 Population distribution of study area.

 5.2 Profile of the respondents.

 5.3 Indoor air pollution among houses in study area.

 5.4 Awareness regarding presence of coal dust in surrounding  

        environment.

 5.5 Various health problems among respondents.

 5.6 Diagnostic algorithm of survey.

 5.7 Profile of suspected COPD cases.

 5.8 Age wise prevalence of various health problems.
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5.1 Population distribution of study area.

Table.1 Profile of district 

Fig.1-We have covered two districts in the study (i.e. Bilaspur and Korba). Total 

villages in these district are 1625 and 726 respectively. Total males in these districts 

were 1349928 and 612158 respectively while total females in these districts were 

1312149 and 594405 respectively. (Table1)

 Name of Total No. of Total population of the district 
 District Villages
   Male Female

 Bilaspur 1625 1349928 1312149
 
 Korba 726 612158 594405
 
 Total 2351 1962086 1906554

 
Figure 1: District map   
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Table 2 Profile of study area (Along the MGR track) 

Total population
along the track

Total peoples participated
in study

Name of Total 
district villages
 along the 
 track Male Female Male Female Total (%)

Bilaspur 26 38481 36469 277 413 690 (76.7)

Korba 08 11435 10531 89 121 210 (23.3)

Total 34 49916 47000 366 534 900 (100)

 
Figure 2: MGR track with villages map 

Fig 2-MGR track passes through 26 villages of Bilaspur and 08 villages of Korba 

district. In villages of these 2 districts, 49916 males and 47000 females reside 

along the MGR track. We have selected representative population (900 

participants) by sampling method and covered 76.7% of participants from 

Bilaspur district and 23.3% participants covered from Korba district. (Table2)

Results And Discussion 
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5.2 Profile of respondents

Table 3 Age and sex wise distribution of study participants

(* is row percentage, ** is column percentage)

Age                                 Sex  Total
   (%)**
 Male (%)* Female (%)*

8-19 77 (43.8) 99 (56.2) 176 (19.5)

20-34 99 (41.2) 141 (58.8) 240 (26.6)

35-60 135 (35.8) 243 (64.2) 378 (42.0)

>60 55 (51.9) 51 (48.1) 106 (11.8)

Total 366 (40.7) 534 (59.3) 900 (100.0)

Educational qualification

Illiterate 43 (16.7) 216 (83.3) 259 (28.8)

Primary 75 (49.0) 78 (51.0) 153 (17.0)

Middle 100 (46.5) 115 (53.5) 215 (23.9)

High School 106 (51.5) 100 (48.5) 206 (22.9)

Graduation / 42 (62.7) 25 (37.3) 67 (7.4)
post
graduation

Total 366 (40.7) 534 (59.3) 900 (100.0)
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Figure 3: Distribution of respondent by occupation

 Among study participants evaluated for health problems 59.3% 

females and 40.7% male. Majority of respondent were in the age group 

35 to 60 years. Literacy is somewhere related to acquire knowledge. 

Majority of respondents were illiterate i.e. 28.8% while others were 

having low level of education (i.e. 23.9% were up to middle school and 

17% up to primary education). Very few (i.e. 7.4%) complete their 

graduation and post-graduation. (Table 3)

 Out of all respondents 25.8% were involved in agriculture 

followed by 15.3% were unskilled workers, 7.3% were doing business 

work. Among the study participants 18.9% were unemployed, 14.2% 

were student and 9.3% were housewife constitute non-earning group. 

(Figure 3)
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5.3 Indoor air pollution among houses in study area.

Table 4 Distribution of participants according to type of chulha used 

for cooking

The study area belongs to rural area. 70.4% people use smoky chulha in houses for 
cooking food. (Table 4)

Table 5- Smoking status among family members 

Type of chulha Yes Percentage (%)

Smoky chulha 634 70.4

Non-smoky chulha 215 23.9

Both 51 5.7

Total 900 100

5.a Smoking by Frequency Percentage
study participant  (%)

Yes 90 10.00

No 810 90.0

Total 900 100

5.b Smoking by Frequency Percentage
Family members  (%)

Yes 126 14.0

No 774 86.0

Total 900 100
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10% of study participants were having a habit of smoking while 14% study 

participants have smokers in their family. (Table 5.a & 5.b)

5.4 Awareness regarding presence of coal dust in surrounding 

environment.

Fig.4 Awareness about health effect from coal dust exposure.

Only 19.7% respondents were aware about coal dust is responsible for causing 

disease. All of these respondents know that coal dust causes respiratory problems 

like breathing difficulty and asthma. (Figure 4)

Results And Discussion 

39

223205



Table 6- Preventive measures taken by respondents against coal dust

Majority of respondents (36.1 %) prevent themself from dust by closing mouth by 
rdclothes. Nearly 1/3  of participants i.e. 28.1% were not taking any precaution to 

protect from dust. (Table 6 & figure 5)

Fig 5:Preventive measures against coal dust

Prevention measures Yes Percentage (%)
against coal dust

Closed mouth by clothes 325 36.1

Water spray over dust 269 29.9

Both the prevention 53 5.9

None 253 28.1

Total 900 100
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5.5 Various health problems among respondents.

Table 7 - various health problems among respondents

(* is row percentage)

Various health Male Female Health problem
problems (%)* (%)* present
    (% out of 900)

Difficulty in 76 (39.4) 117 (60.6) 193 (21.4)
breathing

Difficulty in 29 (41.4) 41 (58.6) 70 (7.8)
sleeping

Early morning 39 (43.3) 51 (56.7) 90 (10.0)
cough
 
Cough which create 45 (40.5) 66 (59.5) 111 (12.3)
chest pain

Cough with sputum 74 (47.7) 81 (52.3) 155 (17.2)

Heaviness in chest 62 (56.8) 47 (43.2) 109 (12.1)

Abnormal sound 26 (36.1) 46 (63.9) 72 (8.0)
during respiration

Breathing difficulty 31 (39.7) 47 (60.3) 78 (8.7)
disturbs routine
activity

Breathing difficulty 19 (33.3) 38 (66.7) 57 (6.3)
disturbs social life

Chronic disease 36 (48.6) 38 (51.4) 74 (8.2)

Results And Discussion 
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Peoples were having not only medical problems but also it affects their social life. 

21.4% peoples were having breathing difficulty, 12.1% were felt heaviness in their 

chest and 8% had abnormal sound during respiration. 17.2% were having 

productive cough, 12.3% were having  cough which create chest pain while 10% of 

these were having early morning cough. Breathing difficulty disturbs routine 

activity of 8.7% respondents, 7.8% felt difficulty in sleeping while it disturbs 

social life of 6.3% participants. (Table 7 & Figure 6)

Fig 6:Various health problems among respondents
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Table 8-Medical condition during clinical examination

Fig 7: Medical condition (n=900)

Medical condition Abnormal Percentage (%)
  (Out of 900)

Respiratory condition 29 3.22

Cardiovascular condition 04 0.44

Hypertension 31 3.44

Diabetes Mellitus 19 2.11

Tuberculosis 06 6.66

Anaemia 498 55.33

Other health problems 18 2.0

Results And Discussion 

Majority of respondents were suffering from anaemia (55.33%),  along with this 

hypertension & diabetes also find out among 3.44%  & 2.11% respondents 

respectively  during clinical examination (Table 8 & Fig 7)
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5.6  Diagnostic algorithm of survey

 

 In the study total 900 participants were interviewed. They were screened and 

examine clinically to find any health problem. All were undergone computer based 

electronic spirometry and 19 were screened out who were having FEV1/FVC ratio 

<80%. Among these 4 were loss to follow up. So finally 15 were evaluated by 

doing X-ray, ECG and medical examination by physician. Among these 11 were 

having X-ray suggestive of COPD and 4 were having cardiac abnormality.

 Total 900 participated 

 19 were screened out 

by spirometry 

 4 =loss to follow-up 

 15= participated in X-ray, 

ECG& clinical examination 

 X-ray 
 ECG 

 11=COPD 
 4 =Normal  11=Normal 

 4=Abnormal 
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5.7    Profile of suspected COPD cases. (N = 15)

Table 9- Sex wise distribution of suspected COPD cases

Table 10-Age wise distribution of suspected COPD cases

Majority of the suspected COPD cases were in the age group more than or equal to 

35 years. (Table 10)

Sex Frequency Percentage (%)

Male 4 26.7

Female 11 73.3

Total 15 100

Age group Frequency Percentage (%)

< 35 years 2 13.3

  35 years 13 86.7

Total 15 100

Among suspected cases of COPD, 73.3% were females while 26.7% were male. 

(Table 9)
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5.8 Prevalence of various health problems 

Previous tables and figures are presented in terms of frequency and 

percentage. Here we are also calculating the prevalence of various health problems 

per 1000 population for the projection of this result to the population living in 

defined study area. While most of the data for comparison is also available in terms 

of prevalence. So the following tables (Table 11 to 14) described health problems 

in terms of prevalence.

(* Age wise prevalence of health problem per 1000 population)  

Table 11: Age wise prevalence of various health problems.

Health Age Yes (%) No (%) Total (%)
problems Category
 (in years)

difficulty in <18  16 152 168
Breathing  (9.5) (90.5) (100)
  (95)*

 18 - 35  59 231 290
  (20.3) (79.7) (100)
  (203)*

 > 35 118 324 442
  (26.7) (73.3) (100)
  (267)*

Difficulty < 18 8 160 168
in sleeping  (4.8) (95.2) (100)
  (48)*

 18 - 35   20 270 290
  (6.9) (93.1) (100)
  (69)*

 > 35 42 400 442
  (9.5) (90.5) (100)
  (95)*
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 Breathing difficulty is most common complaint among study participants 

and people were facing the sleep disturbance due to respiratory illness and these 

problems increases with the age advances. The maximum prevalence of sleeping 

disturbance is among peoples above 35 years of age (i.e. 9.5%). (Table 11) 
26 Similar study conducted among patient of bronchial asthma by Cukic V  et 

al they found that sleep disturbance recognized as extremely common disorders 

with important clinical consequences. Breathing disorders during sleep can result 

in broad range of clinical manifestations, the most prevalent of which are 

unrefreshing sleep, daytime sleepiness and fatigue, and cognitive impairment. 

There is also evidence that respiratory-related sleep disturbances can contribute to 

several common cardiovascular and metabolic disorders, including systemic 

hypertension, cardiac dysfunction, and insulin-resistance. Correlations are found 

between asthma-related symptoms and sleep disturbances. Difficulties inducing 

sleep, sleep fragmentation on polysomnography, early morning awakenings and 

daytime sleepiness are more common in asthmatics compared with subjects 

without asthma
27 Article published by RohitBudhiraja  et al in J Clin Sleep Med and coated 

the reference of various study on sleep disturbance in COPD cases found that, the 

prevalence of insomnia is increased in patients with COPD. A higher proportion of 

persons with COPD had a low sleep efficiency (< 82%) than those without COPD 

(44% vs. 31%, p = 0.04). A recent study found a high prevalence of insomnia 

disorder (27.3%), defined as presence of insomnia symptoms along with daytime 
28manifestations, in patients with COPD .

 Whether COPD severity is related to worse sleep is unclear. Some studies 
29suggest worse sleep in more severe COPD , while other studies have not shown an 

30association between FEV1 and reported sleep quality . Associated respiratory 

symptoms such as cough and sputum production appear to be better predictors of 
31-32sleep disturbances .

33 Similar finding observed by NirupamaPutcha  et al on comorbidities of 

COPD found that poor sleep quality and daytime sleepiness have been shown to be 

prevalent issues in patients with COPD, with one case–control study showing a 

prevalence of 67.9% of COPD cases having poor sleep quality
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Table 12: Age wise prevalence of various health problems.

(* Age wise prevalence of health problem per 1000 population)

Health Age Yes (%) No (%) Total (%)
problems Category
 (in years)

Early < 18 13 155 168
morning  (7.7) (92.3) (100)
cough  (77)*

 18  - 35 30 260 290
  (10.3) (89.7) (100)
  (103)*

 > 35 47 395 442
  (10.6) (89.4) (100)
  (106)*

Cough which < 18 17 151 168
create chest pain  (10.1) (89.9) (100)
  (101)*

 18 - 35 28 262 290
  (9.7) (90.3) (100)
  (97)*

 > 35  66 376 442
  (14.9) (85.1) (100)
  (149)*

Cough < 18  29 139 168
with  (17.3) (82.7) (100)
sputum  (173)*

 18  - 35 49 241 290
  (16.9) (83.1) (100)
  (169)*

 > 35 77 365 442
  (17.4) (82.6) (100)
  (174)* 
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In this present study cough was also common complaint, coughing in early 

morning hours, also associated with sputum and chest pain. Its prevalence 

increases with age and was found to be maximum among age more than 35 years 

(10.6). (Table 12)
34 A study conducted by Akio Nijmi  published in current respiratory 

medicine Cough is the most common complaint for which patients seek medical 

attention. Cough variant asthma (CVA) is a form of asthma, which presents solely 

with cough. CVA is one of the most common causes of chronic cough. More 

importantly, 30 to 40% of adult patients with CVA, unless adequately treated, may 

progress to classic asthma.
35 In another study conducted by Jaclyn Smith and Ashley Woodcock  

published in international journal of chronic obstructive pulmonary disease also 

coated cough is an important and frequent complaint of COPD cases. Patients with 

COPD most frequently complain of breathlessness and cough and these are both 

increased during exacerbations. Studies have generally focused on quality of life 

during end-stage disease, where breathlessness becomes dominant and cough less 

important. There are very little data on the frequency and severity of cough in 

COPD or its impact on quality of life at different stages of disease. Little is known 

about the factors that influence objective cough counts in COPD. Cough may be a 

marker for progressive disease in milder COPD patients
36 A hospital based study conducted by Tiku Sinha  et al on clinical profile of 

patients with chronic obstructive pulmonary disease with age range of 26-75 years 

and found that most common symptom in COPD patient was SOB followed by 

cough, expectoration, edema and chest pain. mMRC grading in COPD are higher 

than control group in our study. Smoking in pack year was significantly higher in 

COPD cases as 69.70± 36.164 and in control group it was 13.84±7.867, and they 

concluded that Cough was the most common presenting symptom.
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Table13: Age wise prevalence of various health problems.

(* Age wise prevalence of health problem per 1000 population)

Health Age Yes (%) No (%) Total (%)
problems Category
 (in years)

Breathing < 18 4 164 168
diffculty  (2.4) (97.6) (100)
disturbs  (24)* 
daily
activity 18 - 35 22 268 290
  (7.6) (92.4) (100)
  (76)*

 > 35 52 390 442
  (11.8) (88.2) (100)
  (118)*

Breathing < 18 2 166 168
difficulty  (1.2) (98.8) (100)
disturbs  (12)*
social
activity 18 - 35 14 276 290
  (4.8) (95.2) (100)
  (48)*

 > 35 41 401 442
  (9.3) (90.7) (100)
  (93)*
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 In present study we observed that people were having disturbance in routine 

activity as well as unable to fulfil their social and family responsibilities, increase 

in absentees in their work place because of breathing difficulty and also disturbs 

social life of peoples. These problems were increases with age and maximum 

among the age above 35 years. (Table 13)

 The editorial note published in chronic obstructive pulmonary disease in 

journal Lung India 2013 on under the titles chronic obstructive pulmonary disease: 
37 Indian guidelines and the road ahead in India NCDs were estimated to have 

accounted for 53% of all deaths and 44% of disability-adjusted life-years (DALYs) 

lost in 2005. Of these chronic respiratory disease accounted for 7% deaths and 3% 
38DALYs lost . India also has had the ignominy of experiencing the "highest loss in 

39potentially productive years of life" worldwide in 2005 . 
40 Crude estimates suggest there are 30 million COPD patients in India . India 

contributes a significant and growing percentage of COPD mortality which is 

estimated to be amongst the highest in the world; i.e. more than 64.7 estimated age 

standardized death rate per 100,000 amongst both sexes. This would translate to 
41about 556,000 in case of India (>20%) out of a world total of 2,748,000 annually . 

Such mammoth volumes of disease have the potential to overwhelm health 

systems and state economies.

 India contributes very significantly to mortality from COPD 102.3/100,000 

and 6,740,000 DALYs out of world total of 27,756,000 DALYs; thus significantly 

affecting health related Quality of Life in the country.
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Table14: Age wise prevalence of various health problems.

(* Age wise prevalence of health problem per 1000 population)

Health Age Yes (%) No (%) Total (%)
problems Category
 (in years)

Heaviness < 18 7 161 168
in chest  (4.2) (95.8) (100)
  (42)*

 18 - 35 45 245 290
  (15.5) (84.5) (100)
  (155)*

 > 35 57 385 442
  (12.9) (87.1) (100)
  (129)*

Abnormal < 18 7 161 168
sound  (4.2) (95.8) (100)
during  (42)*
respiration 
 18 20 270 290
  (6.9) (93.1) (100)
  (69)*

 > 35 45 397 442
  (10.2) (89.8) (100)
  (102)*

Chronic < 18 1 167 168
obstructive  (0.6) (99.4) (100)
pulmonary  (6)*
disease
(COPD) 18  - 35 0 290 290
  (0.0) (100) (100)
  (0)* 

 > 35 10 432 442
  (2.3) (97.7) (100)
  (23)*
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 In this present study prevalence of COPD is 2.3% among the participants 

age above 35 years (i.e. 23 per 1000 population) while in various studies conducted 

in different part of country its ranges from 1.2%  to 4.36% (i.e.12 to 43.6 per 1000 

population) as references mentioned below. (Table 14)

 A field survey conducted by of Kempegowda Institute of Medical Sciences, 

Bangalore, India in 2014 and cover population of 44387 in adult subjects of 35 

years and above and to study association of tobacco smoking, environmental 

tobacco smoking (ETS) exposure and type of cooking fuel. The overall prevalence 

of COPD was 4.36%.The prevalence among males and females were 5.32% and 

3.41% respectively. The prevalence was found to be increasing with an increase in 
42age .

 Several epidemiological studies have addressed the prevalence of COPD in 

India, the limiting issue in these being the methodology adopted and the definitions 

employed for diagnosis. Most of the studies have been invalidated questionnaire 

based, supplemented on occasion by measurement of peak flows. The reported  

prevalence estimates have ranged from 2 to 22% in men and from 1.2 to 19% in 
43women .

 The recent 'Indian Study of Asthma, Respiratory Symptoms and Chronic 

Bronchitis' (INSEARCH) study of 85,105 men and 84,470 women from 12 urban 

and 11 rural sites reported the prevalence of chronic bronchitis to be 3.49% (4.29% 
37in males and 2.7% in females) in adults > 35 years.

India is experiencing a continued increase in burden of chronic obstructive 

pulmonary disease (COPD). With an estimated prevalence of >57,000,000 people 
44suffering from obstructive airway diseases (OADs), by the end of  2016 , India is 

in second place for harbouring the most number of morbidity and mortality cases 

from OADs, after China. As per the countrywide estimates of the World Health 

Organization, the COPD morbidity assessed with disability adjusted life years was 
45690 per 100,000 population in 2004 . This is likely to be enormously high in a 

country with a population of 1.25 billion. The age standardised death rate of 64.7 

per 100,000 population accounts for 20% of the annual worldwide COPD 
46mortality (556,000 out of 2,748,000 cases)  In a recent single-day point prevalence 

study across India (POSEIDON) study, 14.5% of people had visited a physician for 
47OADs .
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CONCLUSION
 

  he major findings of the study are presented in the following section : T

6.1 Observations of environment   

Around the NTPC Sipat industry – sufficient green belt was observed ·

around the industrial and residential area. 

Around the MGR track – inadequate green belt was seen along the MGR ·

track

In the villages – in some of the villages, apart from MGR track coal is also ·

transported by trucks and it was seen that roads are also covered with coal 

dust. This black dust was also observed in the residential area of villages.

Health facilities – total 20 government health centres located in study area. ·

These are 2 community health centres, 5 primary health centres and 13 sub-

centres.

Number of coal mine and NTPC hospitals are situated in study area but ·

health facilities from these hospitals are available for their employees only.

Stockpiling of coal – in few villages stockpiling was also observed. ·

6.2   Population distribution of study area

MGR railway track passes through two district of state of Chhattisgarh, ·

Bilaspur district and Korba district.

Total 34 Villages are situated within one kilometre radius of railway track. ·

All 34 villages are included in study out of all villages 26 from Bilaspur 

district and 8 from Korba district with total population of  96,916 and 

maximum number of study population (76.7%) covered from Bilaspur 

district.

6.3 Profile of the respondents 

Maximum numbers of study participant (59.3%) were female.·

Maximum number of study participant belongs to age group 35 to 60 years ·

(42.0 %).

Majority of participant were illiterate (28.8%) and (17%) were low educated ·

only few of them complete their graduation and post-graduation (7.4%). 

About the occupation of study participant majority involves in agriculture ·

(25.8%).
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6.4 Indoor air pollution among houses in study area. 

Maximum number of study participants (70.4%) using the smoky-chulha ·

for preparing their food   are major source of indoor air pollution.

Another important source of indoor air pollution is smoking; some of the ·

(10%) study participant themselves having the history of smoking and 

(14%) study participant were passive smoker, having history of smoking in 

their family. 

6.5 Awareness regarding presence of coal dust in surrounding  

environment.

Only some of the study participant (19.7%) aware that coal dust is ·

responsible for causing health problem e.g. breathing difficulty and asthma 

etc.

Majority of them (36.1%) cover their mouth with clothes as a protective ·

measure from dust.

29.9% study participant spray water around their houses for reduction of ·

dust.

6.6 Various health problems among respondents. 

Breathing difficulty was most common health issue among study participant ·

(21.4%).But prevalence of breathing difficulty increases with age as more 

than 35 and above.

17.2% study participant having a complain of cough with sputum,12.1% ·

having heaviness in chest, 12.3% study participant heaving cough which  

creates chest pain and 8.0% participant having abnormal breathe sound 

during respiration .

These respiratory problems also disturb their daily routine life (8.7%) while ·

these breathing difficulty disturb social life of 6.3% study participant.

7.8% of study participant facing difficulty in sleeping during night because ·

their breathing difficulties quantity as well as quality of sleep was lacking.

 

6. 7 Final disease burden after detailed investigation. 

19 suspected COPD cases were screened out from 900 study participant by ·

spirometry. 

11 study participant were having X-ray suggestive of COPD and 4 were ·

having cardiac abnormality. 

4 study participant were loss to follow up.·

A Report

58

242222



6.8  Profile of suspected COPD cases. (N = 15)

73.3% of suspected COPD cases were female and 26.7% were male.·

86.7% the suspected COPD cases were in the age group more than or equal ·

to 35 years and 13.3% were less than 35 years.

6.9 Age wise prevalence of various health problems.

Prevalence of difficulty in breathing is 267 per 1000 among peoples age ·

more than 35 years.

174 per 1000 peoples were having cough with sputum among peoples age ·

more than 35 years.

Chest pain during coughing was found among 149 per 1000 people's age ·

more than 35 years.

106 per 1000 peoples were having early morning cough.·

118 per 1000 felts that breathing difficulties disturbs their daily routine ·

activity.

Prevalence of difficulty in sleeping was 95 per 1000 among peoples age ·

more than 35 years.

93 per 1000 felts that due to breathing difficulty their social life disturbs.·

Prevalence of COPD was 2.3% among peoples age more than 35 years (i.e. ·

23 per 1000 population).

The prevalence of COPD found in our study is similar with the prevalence of ·

COPD among non coal dust exposure area is in the ranges from 1.2%  to 

4.36% (i.e.12 to 43.6 per 1000 population) of other study conducted in 

different part of country.

Conclusion
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RECOMMENDATIONS

1. Green belt to be built along the entire railway track.

2. System to be developed for health screening of villagers through regular 

periodic basis by health camp or health centre.

3. Developed wards with necessary essential equipment for screening and 

treatment related to respiratory diseases and cardiac diseases in nearby 

Government hospital e.g. spirometer, nebulizer, ECG machine, X-ray 

machine etc.

4. Regular IEC (Information education communication) activity to be 

organizes for local villagers.

5. Sentinels site to be established in some of the villages along the railway 

track for monitoring of air quality in regular interval to meet the set air 

quality standard.

6. Use safe and clean technology to transport the coal through railway wagons.
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Annexure - a

 List of villages with population

Sr. 
No.

 

Name of village  Male 
population

 

Female 
population

 

Total 
population

 
1 Baniyadih 552 558 1110 
2 Bitkula 1924 1755 3679 
3 Darrabhatha 2010 1672 3682 
4 Davandih 281 258 539 
5 Deori 1623 1412 3035 
6 Dhayaniya 1041 940 1981 
7 Gatoura 4966 4616 9582 
8 Gudi 2059 1853 3912 
9 Janji 1840 1726 3566 
10 Karra 560 511 1071 
11 Kaudiya 2007 1920 3927 
12 Khamhriya 1035 998 2033 
13 Khanda 534 552 1086 
14 Kukda 492 1857 2349 
15 Lutra 1380 1261 2641 
16 Madai 1288 1197 2485 
17 Nirtu 1050 1180 2230 
18 Pandhi 2350 2227 4577 
19 Parsahi 518 465 983 
20 Pipranar 377 348 725 
21 Raliya 1080 918 1998 
22 Rank 1658 1484 3142 
23 Sipat+Navadih  3667 4439 8106 
24 Udangi 1181 1122 2303 
25 Uslapur 188 155 343 
26 Khaira 1355 1314 2669 
27 Jhanjh 515 499 1014 
28 Newsa 1480 1319 2799 
29 Ratija 1183 1079 2262 
30 Renki 1902 1754 3656 
31 Sirkikhurd 884 961 1845 
32 Sirli 1253 1146 2399 
33 Utrada 3213 2947 6160 
34 Hardivishal 1005 826 1831 
 Total 48,451 47,269 95,720
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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 31
st
 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 
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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/m
3
) of the MGR railway track and lowest at 1500 m site (1.28 

Mg/m
3
). The bulk density of the closer site (10 m) was higher as compare to 500 m (1.37 

Mg/m
3
), 1000 m (1.32 Mg/m

3
) and 1500 m site (1.28 Mg/m

3
). 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/m
3
) as compare to 500 m (2.51 Mg/m

3
), 

1000 m (2.42 Mg/m
3
) and 1500 m site (2.34 Mg/m

3
). 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/m
3
) 

Particle density 

(Mg/m
3
) 

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 (156.5×10
6
 

cfu/g in initial soil and 160.5×10
6
 cfu/g in final soil sample) which was significantly higher than 

the mixed zone (66.5×10
6 

cfu/g in initial soil and 160.5×10
6
 cfu/g in final soil sample) and 

cropped zone (137.1×10
6
 cfu/g in initial soil and 135.37×10

6 
cfu/g in final soil sample). Colony 

farming unit of right side (128.66×10
6
 cfu/g in initial soil sample and 128.83×10

6 
cfu/g in final 

soil sample) was higher than the left side (111.7×10
6
 cfu/g in initial soil and 116.11×10

6
 cfu/g in 

final soil sample). The maximum colony farming unit of bacteria (144.9×10
6
) was found at 

closer site (10 m) which was significantly higher than the other sites viz., 500 m (127.6×10
6
), 

1000 m (113×10
6
) and 1500 m (93×10

6
) sites in initial sample  while in final soil sample, 

maximum bacterial CFU (135.55×10
6
) was recorded at closer site (10 m) which was significantly 

higher than 500 m (124×10
6
), 1000 m (121×10

6
  cfu/g of soil) and 1500 m site (107.77×10

6
) as 

shown in table 8.17.  

The highest CFU of actinomycetes were recorded at forest zone (36.29×10
4
 cfu/g in 

initial soil and 40.25×10
4
 cfu/g in final soil sample) which was significantly higher than the crop 

zone (32.63×10
4
 cfu/g in initial soil and 35.41×10

4
 cfu/g in final soil sample) and mixed zone 

(15.58×10
4
 cfu/g in initial soil and 15.87×10

4
 cfu/g in final soil sample). Further, colony farming 

unit of right side (29.83×10
4
 cfu/g in initial soil sample and 32.52×10

4 
cfu/g in final soil sample) 

was significantly higher than the left side (26.50×10
4 

cfu/g in initial soil and 28.5×10
4 

cfu/g in 

final soil sample). Table 8.17 depicted highest CFU of actinomycetes (40.11×10
4
) at closer site 

(10 m) which was significantly higher than 500 m (34×10
4
), 1000 m (23.22×10

4
) and control site 

i.e., 1500 m (14.94×10
4
) in initial soil sample while in case of final soil sample, the highest CFU 

of actinomycetes  per gram of soil (36.55×10
4
) were recorded at 10 m distance from  MGR 

railway track which was significantly higher than the 500 m (32.22×10
4
), 1000 m (30.38×10

4
) 

and control site (22.88×10
4
). 

The highest CFU of fungus were recorded at forest zone (10.4×10
2
 cfu/g in initial soil 

and 12.08×10
2
 cfu/g in final soil sample) which was significantly higher than the crop zone 

(10×10
2
 cfu/g  in initial soil and 10.92×10

2
 cfu/g  in final soil sample)  and mixed zone (9×10

2
  

cfu/g in initial soil and 9.5×10
2
  cfu/g in final soil sample). The colony farming unit of right side 

(10.3×10
2
 cfu/g in initial soil sample and 11.64×10

2
  cfu/g in final soil sample) was higher than 

the left side (9.3×10
2
  cfu/g in initial soil and 10×10

2
  cfu/g in final soil sample).As shown in 

table 8.17, the maximum fungal CFU (11.5×10
2
) was recorded at closer site which was 
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significantly higher than the 500 m (11.1×10
2
), 1000 m (9.2×10

2
) and control site (7.3×10

2
) in 

initial soil sample while in case of the final soil sample, the highest fungal colony forming unit 

was 14.25×10
2
 at 10 m site and it was significantly higher than the 500 m (12.14×10

2
), 1000 m 

(9.86×10
2
) and control site (7.08×10

2
).  

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×10
6
 per g 

soil) 

Actinomycetes 

(CFU×10
4
 per g soil) 

Fungi 

 (CFU×10
2
 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 

315287



50 | P a g e  

 

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. 

  

317289



52 | P a g e  

 

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.  
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               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. 
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Annexure-I 

 PROJECT SANCTION LETTER 
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Annexure-II 

EXPENDITURE STATEMENT OF THE PROJECT 
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              Annexure-III 

UNIVERSITY ALLOTMENT ORDER 
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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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1/2/2021 Case Status : Search by Case Number

https://services.ecourts.gov.in/ecourtindiaHC/cases/case_no.php?state_cd=18&dist_cd=1&court_code=1&stateNm=Chhattisgarh# 1/1

High Court of Chhattisgarh

Daily Status 
Principal Bench Chhattisgarh

In The Court Of :
Case Number :CRMP/0001681/2017

Sipat Super Thermal Power Plant  Versus  Chhattisgarh State Environment Conservation Board Bilaspur
Date  : 28-11-2017

Short Order : 1-ADJOURNED WITH PRIORITY OF LISTING
Next Purpose : MOTION HEARING MATTERS 
Next Hearing Date : 09-01-2018
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1/2/2021 Case Status : Search by Case Number

https://services.ecourts.gov.in/ecourtindiaHC/cases/case_no.php?state_cd=18&dist_cd=1&court_code=1&stateNm=Chhattisgarh# 1/1

High Court of Chhattisgarh

Daily Status 
Principal Bench Chhattisgarh

In The Court Of :
Case Number :CRMP/0001681/2017

Sipat Super Thermal Power Plant  Versus  Chhattisgarh State Environment Conservation Board Bilaspur
Date  : 12-01-2018

Short Order : 1-ADJOURNED
Next Purpose : MOTION HEARING MATTERS 
Next Hearing Date : 17-01-2018
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1/2/2021 Case Status : Search by Case Number

https://services.ecourts.gov.in/ecourtindiaHC/cases/case_no.php?state_cd=18&dist_cd=1&court_code=1&stateNm=Chhattisgarh# 1/1

High Court of Chhattisgarh

Daily Status 
Principal Bench Chhattisgarh

In The Court Of :Justice
Case Number :CRMP/0001681/2017
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BEFORE THE NATIONAL GREEN TRIBUNAL 
PRINCIPAL BENCH 

NEW DELHI 
********** 

 
ORIGINAL APPLICATION NO. 458 OF 2018 

Earlier O.A. No. 195 of 2014 (CZ) 
 

 
IN THE MATTER OF: 
 

1. Sanjeev Dutta 
R/o Senior MIG-11, 
Nehru Nagar, Bilaspur, 
District Bilaspur (Chattisgarh) 
 

2. Syed Zafar Ali 
R/o Priyadarshini Nagar, 
District Bilaspur (Chattisgarh)                       …..Applicants                                     

 
 

Versus 
 

1.  National Thermal Power Corporation (NTPC) 
Through its Chairman-cum-Managing Director, 
NTPC Bhawan, Scope Complex, 
Institutional Area, Lodhi Road, 
New Delhi -110003 
 
 

2. General Manager 
Sipat National Thermal Power Project, 
Shed No. 9, S.E.C.L. Complex, Sipat Road 
Bilaspur (Chattisgarh) 
 
 

 

3. State of Chattisgarh 
Through the Secretary, 
Govt. of Chattisgarh, 
Dept. of Forest, D.K.S. Bhawan, 
Raipur, Chattisgarh 

 
 

4. Chief Conservator of Forests 
Chattisgarh, Office of C.C.F., 
Jail Road, Raipur, (Chattisgarh) 
 
 

5. Union of India 
Through the Secretary 
Ministry of Environment and Forests, 
Paryavaran Bhawan, CGO Complex, 
Ladhi Road, New Delhi- 110003 
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6. Inspector General of Forests 
Dept. of Environment and Forests,  
Forest Conservation Division, 
Paryavaran Bhawan, CGO Complex, 
New Delhi 
    
 

7. Conservator of Forests 
Circle – Blaspur, District Bilaspur 
Chattisgarh  
   
 

8. D.F.O. Bilaspur 
District Bilaspur (Chattisgarh) 
 

 
9. D.F.O (Social Forestry Division) 

Bilaspur (Chattisgarh)  
 
 

10. The District Collector 
  Bilaspur (Chattisgarh)                            …..Respondents                                     

 
 

 
COUNSEL FOR APPLICANT: 
 
Mr. Saurabh Sharma with Mr. Dharamvir Sharma, Advs. 
 
COUNSEL FOR RESPONDENTS: 
 
Mr. Sachin Kr. Verma with Mr. Pankaj Sharma Advs. for 
NTPC/CEA/Ministry of Power 
 

 
Mr. Om Shankar Shrivastava, Adv. for MoEF&CC 
 
Mr. Rohit Sharma with Mr. Siddharth S. Chauhan, Advs. for 
State of Chattisgarh 
 

JUDGEMENT 
 

PRESENT: 
Hon’bleMr. Justice Raghuvendra S. Rathore(Judicial Member)  

Hon’ble Dr.Satyawan Singh Garbyal (Expert Member) 

 

                                 Reserved on: 14th February, 2019 
             Pronounced on: 19th February, 2019                

 

 

1. Whether the judgment is allowed to be published on the net?  
2. Whether the judgment is allowed to be published in the NGT  

 Reporter? 
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Dr. S.S. GARBYAL, (EXPERT MEMBER) 
 

1. In this Application, the Applicant has raised the issue of 

violation of the provisions of Forest (Conservation) Act, 1980 

and use of forest land for non- forest purpose by Respondent 

No. 1. It has been submitted that the Applicant initially filed 

writ petition No. 105 of 2001 before the Hon’ble High Court, 

Chattisgarh at Bilaspur with the prayer for quashing the 

transfer of lands to NTPC Respondent No. 1 for non-

observance of the provisions of the Forest (Conservation) Act, 

1980 and the Madhya Pradesh Panchayati Rajya Adhiniyam, 

1993. This writ Petition was subsequently transferred to this 

Tribunal and was registered as O.A. No. 4 of 2014 and was 

decided  on 23rd April, 2014 with the following directions:- 

.. 

.. 

3. It has also been pointed out by the Learned 
Counsel for the parties that the Hon’ble High 
Court of Chattisgarh at Bilaspur vide it’s order 
dated 27.02.2001 had initially directed while 
granting permission for felling of the trees for 
the purpose of construction of the plant on the 
condition of depositing an amount of Rs. 
65,00,000/- with the State Government for the 
development of forest and green belt which was 
said to be in progress as given out by the Learned 
Advocate General. It was further submitted that 
subsequently vide order dated 31.10.2001 of 
Hon’ble High Court of Chattisgarh an additional 
amount of Rs. 65,00,000/- was deposited. As it 
was given out that the project of the Respondent 
No. 1 at Sipat has already been constructed with 
an investment of Rs. 600 crores. The Learned 
Counsel for the Applicants in view of the 
subsequent development, submitted that as 
regards the initial prayer of allotment of the 
land and restraining the Respondent No. 1 from 
utilising the same for the purpose of construction 
of the plant, the same has already become 
infructuous in view of the fact that the plant has 
already come up on the disputed site with a huge 
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investment as mentioned above. With regard to 
the issue of diversion of the forest land and the 
utilisation of the total amount of Rs. 1.30 Crores 
(Rs 65 lakhs + Rs. 65 lakhs) deposited as per the 
orders of the Hon’ble High Court of Chattisgarh 
at Bilaspur, he may be directed to file a fresh 
Original Application. The aforesaid issue itself 
would require determination as it is contested by 
the Respondent whether the area in dispute was 
a forest land as averred by the Applicant who 
contended that even though the plantation was 
raised under social forestry the site would be 
covered under the forest laws as applicable in 
the State of Chattisgarh, more particularly under 
the Forest (Conservation) Act, 1980 in terms of 
the order of the Hon’ble Supreme Court in the 
case of T.N. Godavarman vs. Union of India 
(1997) 2 SCC 267 order dated 12.12.1996. Be 
that as it may.  Since these were not the issues 
as originally raised it may not be possible to 
decide the same on the basis of the original 
pleadings as they have been raised by way of 
subsequent events. 

4. In view of the above, we dispose of the Original 
Application No. 04/2014 arising out of Writ 
Petition No. 105/2001 filed before the Hon’ble 
High Court of Chattisgarh as having become 
infructuous in the light of the facts stated above. 
However liberty is granted to the Applicant to 
raise the issue with regard to the diversion of 
forest land and the alleged violation of Forest 
(Conservation) Act, 1980 and the question with 
regard to utilisation of the amount deposited as 
directed by the Hon’ble High Court of Chattisgarh 
by the Order dated 27.02.2001 and dated 

31.10.2001 by means of a fresh petition. 

.. 

.. 

2. Thereafter the Applicants filed this O.A. No. 195 of 2014 

on 14th July, 2014 with the following prayers:- 

i. Direct the Respondent No. 1 to immediately 
stop use of forest land for non forest purposes 
without obtaining the forest clearance. 
 

ii. Direct the Respondent No. 1 for restoration of 

the forest lands to its original state. 
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iii. Direct the respondents to recover NPV and 
penalty for using the forest lands for non forest 
purposes. 

 
 

iv. Direct the respondents to initiate inquiry for 
illegal tree felling. 
 

v. Pass any other orders as this Hon’ble Tribunal 

may deem fit in the circumstances of the case. 
 

3. The Applicants have submitted that in the year 1996, the 

National Thermal Power Corporation (NTPC) Respondent No. 1 

initiated to set up a 2000 Mgh Coal-based thermal power 

project in and around Sipat, District Bilaspur, State of 

Chattisgarh and accordingly undertook survey in eight villages 

in the Bilaspur District. Subsequently the NTPC obtained 

Environmental Clearance on 22nd Feb, 1999 and Forest 

Clearance for diversion of 204.991 ha of revenue forest (Chote 

Bade Jhad ke Jungle) on 05.05.1999. The Applicants have 

submitted that NTPC did not disclose that more than 200 ha 

of land shown as public utility land/ grass land is actually the 

land on which Social Forestry Division of Chattisgarh, Forest 

Department had done massive afforestation and after its 

successful tree growth, such land has been transferred to 

respective Gram Panchayats as village forest land.  It has 

further been alleged that Ministry of Environment and Forest 

(MoEF) while granting FC for 204.991 ha did not consider 

social forestry plantation land as forest land and therefore 

have erred.  The Applicants have relied upon the letter issued 

by the DFO Social Forestry Division dated 14.06.1999 in 

which DFO had informed the Chief Executive Officer of Zila 

Panchayat, Bilaspur regarding the plantation work done by the 

Social Forestry Division, wherein it has been stated that 3.61 

lacs trees were planted on 224.500 ha lands, thus having an 

average of around 1600 trees per ha.  

 

4. The Applicants have also referred to the Hon’ble Supreme 

Court order dated 12.12.1996 passed in Writ Petition No. 202 
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of 1995, wherein the Hon’ble Supreme Court had ordered that 

the term “Forest land” occurring in Section 2 of the Forest 

(Conservation) Act, 1980 will not only include “forest” as 

understood in the dictionary sense but also any area recorded 

as forest in the Government record irrespective of ownership.  

 

5. It is also stated that the then State of Madhya Pradesh 

had issued circular in pursuance of the order of the Hon’ble 

Supreme Court and in the circular dated 13th January, 1997 

issued by the Revenue Department of the Government of 

Madhya Pradesh that all lands recorded as “forest”  in 

Government records would have to be treated as “forest”, 

irrespective of the ownership and all such lands which are not 

recorded as “forest”  and contain 200 trees per ha, would also 

have to be treated as “forest”. 

 

6. Under these circumstances, the Applicants have 

submitted that the land over which Social Forestry Division 

had raised plantations and which have subsequently been 

transferred to the NTPC should have also been treated as 

forest land and prior approval of the MoEF should have been 

obtained, in accordance with Forest (Conservation) Act, 1980. 

 

7.  In the reply filed on behalf of the State of Chattisgarh, it 

has been stated that the total land transferred to NTPC was 

1601.867 ha which included 853.755 ha of private land and 

748.112 ha of Government land. And out of 748.112 ha of 

Government land 543.121 hectares were Government Revenue 

land and 204.991 ha were Government Revenue Forest land. It 

has further been stated that during 1986-87 the Social 

Forestry Division had raised plantation on 143.391 ha of 

Government Revenue land and 81.109 hectares of Government 

Revenue Forest land which together constituted 224.500 ha. 

Out of which 205.715 ha was transferred to the NTPC which 

included 143.391 ha of Government Revenue land and 62.324 

ha Government Revenue Forest land. In short, the details 
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about the status of the 205.715 ha of land transferred to NTPC 

are as given below:- 

a. Total area planted by Social Forestry Division – 

224.500 ha. 

b. Total land transferred to NTPC out (a) above -
205.096 ha. 
 

c.  -  
 

 Out of (b) above area transferred to the 
NTPC which did not attract the provisions 
of Forest (Conservation) Act, 1980 - 143.391 
ha. 

 

 An area which was transferred to NTPC 
where the provision of Forest (Conservation) 
Act, 1980 were followed - 62.324 ha. 

 

 An area which was not transferred to NTPC 
- 18.785 ha. 

 

8. The State Government Chattisgarh had stated that at the 

time of sending proposal for transfer of land to NTPC in the 

year 1998-99 there were only 29 trees per ha over the land 

where the Social Forestry Division had raised plantations.  It 

has further been stated by the Government of Chattisgarh that 

the status of this land in a Government record was 

“Government Revenue land”, therefore, this land could not 

have been treated as “forest” in terms of the criteria fixed by 

the State Government.  

 

9. The MoEF have submitted that no notified forest land is 

involved in the project of the NTPC other than an area of 

204.991 ha of revenue forest land (Chote Bade Jhad ke 

Jungle).  

 

10. They have submitted that the NTPC has already obtained 

the approval of the Central Government for diversion of 

204.991 ha of revenue forest land on 05.05.1999. They have 

further submitted that in addition to this area of 60.00 ha has 

also been diverted in favour of the NTPC on 30.06.2004 for 
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construction of MGR Railway line from Thermal Power Plant to 

Gatora Railway Station. Based on the site inspection done by 

the Regional Office of the MoEF on 21.01.2017, the status of 

compliance of conditions stipulated in the approval accorded 

under Forest (Conservation) Act, 1980 has been given as 

below:- 

…. 

…. 

i.  Approval dated 05.05.1999 appears to be Stage I 
approval. No details pertaining to the Stage-II 
approval, if any, obtained by the User Agency has 
been made available. No detail pertaining to 
payments of NPV, if any, made by the User 
Agency in the instant case. Further, applicability 
of payment of NPV could not be ascertained as 
the User Agency did not make available the 
Stage-II approval. A view may be taken at 
appropriate level, if the approval dated 
05.05.1999 is to be treated as final approval or 
Stage-I approval. 
 

ii. Further, out of the total 410.0 ha of degraded 
forest land identified for raising compensatory 
afforestation, 190 ha is orange forest land 
comprised of 140.0 ha in Bilaspur Forest Division 
and 50 ha in Janjgir Champa Forest Division, 
however, no detail pertaining to the declaration 
of the land identified for rising CA as reserved 
Forests under the Indian Forest Act, 1927 has 
not been made available by the User Agency/ 
State Forest Department. 

 
 

2. Status of compliance of conditions stipulated in 
the forest clearance accorded vide letter No. 8-
115/2003-FC dated 30.06.2004 for diversion of 
60.0 ha of forest land for construction of MGR 
railway line from Thermal Power Plant to Gatora 
Railway Station -  

 
i. Compensatory afforestation has been raised in 

Khamhriya village over an area of 76.990 ha of 
revenue land allotted by the District Collector. 
However, present status of plantation viz. year of 
plantation, survival percentage, etc was not 
made available by the user Agency. 
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ii. Supporting document pertaining to the mutation 
and transfer of forest land in favour of the State 
Forest Department were not made available by 
the PP. Further, no detail pertaining to the 
declaration of Revenue Forest land identified for 
raising CA as Reserved Forest land under the 
Indian Forest Act, 1927 was made available by 
the State Forest Department/user Agency. 
 

iii. Detail of progress made so far and area covered 
under plantation strip plantation along the 
railway line was not made available by the User 
Agency. 
 

iv.  Exact detail of measures taken by the PP in 
compliance No. (vi) of the FC approval has not 

been made available during the inspection. 

 

11. It has been submitted by the Learned Counsel for MoEF 

that the FC granted on 05.05.1999 was the final Forest 

Clearance under Section 2 of Forest (Conservation) Act, 1980 

as there were no two stage clearance for diversion of forest 

land during 1999. 

 

12. In view of the facts and circumstances stated above, we 

are of the considered opinion that 143.391 ha. of Govt. 

Revenue land on which Social Forestry Division had raised 

plantation during 1986-87 cannot be treated as ‘Forest Land’  

because of two reasons, namely :- 

 

i. Status of land in Govt. Revenue Records, was and continues 

to be ‘revenue land’. The status of the land did not change 

to forest land even after it was transferred to Panchayat, 

after raising plantation during 1986-87 by the Social 

Forestry Division. 

 

ii. Total number of trees on this 143.391 ha. Revenue land at 

the time of the proposal received from the NTPC was 29 per 

ha. Therefore, in terms of the criteria fixed by the then State 

Govt. i.e. Madhya Pradesh for treating any area outside 

forest land as ‘forest’ was 200 trees per hectare, therefore, 
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this land could not have been treated as forest land, 

thereby attracting provisions of Forest (Conservation) Act, 

1980. 

 

13. In view of the facts and circumstances narrated above, 

we are satisfied that for diversion of 143.391 ha of Revenue 

land to NTPC the approval of MoEF was not required as it did 

not attract the provisions of the Forest (Conservation) Act, 

1980. Accordingly, this OA is dismissed, with no orders as to 

cost. 

 

………………………………………. 
Justice Raghuvendra S. Rathore 

(Judicial Member) 
 
 

 
 

………………………………………. 
Satyawan Singh Garbyal 

(Expert Member) 
 

 

 

Dated: 19th February, 2019 

New Delhi  
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Item No. 04         Court No. 1  
  

BEFORE THE NATIONAL GREEN TRIBUNAL  
PRINCIPAL BENCH, NEW DELHI 

 
(By Video Conferencing) 

 
 

Original Application No. 459/2018 

(Earlier O.A. No. 196/2014 (CZ) 
 

(With report dated24.07.2020)  
 
 

Rashmi Singh         Applicant(s) 
 

Versus  
 

National Thermal Power Corporation Ltd.& Ors.        Respondent(s) 

 
 
Date of hearing: 20.08.2020 
 
 

 

CORAM:HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON  
 HON’BLE MR. JUSTICE S. P. WANGDI, JUDICIAL MEMBER 
 HON’BLE DR. SATYAWAN SINGH GARBYAL, EXPERT MEMBER 
 HON’BLE DR. NAGIN NANDA, EXPERT MEMBER 
 
 
Applicant(s):  Mr. Ritwick Dutta, Advocate 

 
Respondent(s): Mr. K.M. Nataraj, ASG with Mr. Sudhanshu Prakash, Advocate for 

  NTPC 

   Ms. Soni Singh, Advocate for CPCB  
 

  

       

 

ORDER 
 

 
 

1. The issue for consideration is compliance of environmental norms 

by National Thermal Power Corporation (NTPC). The Tribunal in order 

dated 05.01.2016 noted following points for consideration: 

 
“(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.  

Annexure-N
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(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.  
 
………….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.” 

 

2. Vide order dated 22.03.2017, following 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.” 
 

3. Thereafter, a report was sought about the status of compliance 

from the Regional Office of MoEF&CC. The matter was considered on 

27.02.2020 in light of report of the Regional Office of MoEF&CC dated 

20.06.2019 and objections of the applicants thereto. The report gave 

status of various issues as ‘complied’, ‘partially complied’ and ‘being 

complied’. The Tribunal directed NTPC to comply with the observations in 

the said report. With regard to the objections of the applicant, the 

Tribunal directed the Committee to look into the same. The operative 

part of the order of the Tribunal is as follows: 

 
“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 
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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.  
 
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.” 

 

4. Based on the above order, the NTPC filed Civil Appeal No. 

2728/2020 which was disposed of on 21.07.2020. Order of Hon’ble 

Supreme Court is as follows: 

 
     “ 

1 This appeal arises from a judgment of the National Green 
Tribunal1 dated 27 February 2020. The NGT has issued two 
directions for compliance by the appellant:  
 

(i) The installation of an FGD Plant within six months; and 
 

(ii) Ensuring that all railway wagons transporting coal are 
covered with tarpaulin.  
 

2  Mr Tushar Mehta, learned Solicitor General, submits that the 
process for installing the FGD plant has already commenced. 
However, it has been submitted that the Central Pollution 
Control Board2 had on 11 December 2017 granted time for 
compliance until 31 December 2022 for Units 1 and 2 and until 
31 December 2021 for Units 3 to 5. It has been submitted that it 
is physically impossible to complete the process within a period 
of six months which will expire in August 2020.  

                                                           
1
NGT 

2
CPCB 
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3  Mr Ritwick Dutta appearing on behalf of the respondents, 

submitted that the notification dated 7 December 2015 provided 
an outer time-line of two years for all thermal power plants to 
effect compliance. The CPCB, finding that there was non-
compliance, issued a communication dated 11 December 2017 
granting time until 31 December 2022 for Units 1 and 2 and 31 
December 2021 for Units 3 to 5.  

 
4  On the aspect of tarpaulin covers, the Solicitor General stated 

that the appellant is coordinating with the Ministry of Railways 
and the process will be completed in one month. Mr Ritwick 
Dutta on the other hand submitted that that the Environmental 
Clearance was granted in 1999 and it has taken an 
inordinately long period of twenty years to effect compliance. 
However, he has not opposed the suggestion of the Solicitor 
General that one month’s time to complete all formalities and to 
effectuate compliance be allowed.  

 
5  Having regard to the communication which has been issued by 

the CPCB on 11 December 2017 granting time for compliance in 
regard to the installation of the FGD plant until 31 December 
2022 for Units 1 and 2 and 31 December 2021 for Units 3 to 5, 
respectively, we extend time for compliance as fixed by the NGT 
so as to be in accord with the timelines which have been 
indicated in the communication of the CPCB. Accordingly, time 
is extended until 31 December 2022 for Units 1 and 2 and 31 
December 2021 for Units 3 to 5, respectively.  

 
 6  Time to complete the process of ensuring that all wagons are 

covered with tarpaulin sheets is extended by a period of one 
month from today.  

 
7  The appellant must take all appropriate steps within the period 

which has been extended for installing the FGD plant to the 
satisfaction of the NGT. The appellant shall submit quarterly 
progress reports to the NGT so as to facilitate compliance being 
monitored. Since the proceedings are to be listed before the NGT 
on 28 July 2020, we direct that on that date an affidavit shall 
be filed by the appellant setting out the concrete steps which 
have been taken and which shall be taken hereafter to effect 
compliance.” 

 
 

5. Accordingly, NTPC has filed a compliance affidavit mentioning the 

status of steps taken and proposed to be taken. CPCB has also filed its 

report on 24.07.2020 expressing handicap in visiting the site on account 

of pandemic. However, after going into the issues and the data, following 

observations have been made: 
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“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. Moreover 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)  As per report submitted by NTPC, Sipat work order for 

installation of FGD in, Unit #01, 02 & 03 has been issued and 
pert chart for progress of work prepared. Copy of work order is 
attached at Annexure-11. 

 
 SUBMISSION 

 
 Given the guidelines of Ministry of Home Affairs (MHA) 

regarding operation during the COVID 19 pandemic, the 
committee could not visit the site and request for extension of 
time (two months) for site visit and to submit full report with 
recommendation as per direction issued by Hon’ble NGT in its 
order dated 27.02.2020.” 

 

6. In view of the above, let further action be taken by the NTPC. The 

Committee may complete its task within three months and give its report 

with a tabulated statement, verifying the submissions of NTPC. The 

report be furnished before the next date of hearing by e-mail at judicial-
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ngt@gov.in preferably in the form of searchable PDF/ OCR Support PDF 

and not in the form of Image PDF. 

 

List again on 07.01.2021.  

 

Adarsh Kumar Goel, CP 
 
 

 

 
S. P. Wangdi, JM 

 

 
 

Dr. S.S. Garbyal, EM 
 
 

 
 

Dr.Nagin Nanda, EM 
August 20, 2020 
Original Application No. 459/2018 

(Earlier O.A. No. 196/2014 (CZ) 
SN 
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