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1.0 Introduction

With a proven reserve of 92 billion tonnes, an equivalent of 10 per cent of global coal reserves, coal has been the linchpin of India’s energy sector contributing almost 50 percent in the primary commercial energy supply and 70 percent in the power generation (CMIE Energy, 2007). Coal production in India has risen from 73 Mt in 1972 to about 407 Mt in 2006. According to Ministry of Coal, the demand for coal used by power plants is expected to touch to about 750 Mt by 2030 at an average growth rate of 2.4 per cent per year with an associated power generation of 161 gigawats. The dominance of coal in India’s energy mix is likely to continue till 2031-32 as per various modeling studies and an almost 50,000 MW of new coal-based capacity has been incorporated in the 11th Plan. With the announcement of Ultra Mega Power Project and Merchant Power Plant in recent times, the importance of coal has ascended to an all time high. On the downside, Indian coals are of poor quality and often contains 30-35 per cent ash when transported to power stations. Over the years the calorific value and the ash contain seem to have been deteriorating with the depletion of better quality coal reserves. Besides, because of locational mismatch between the producing and consuming centers, Indian coal prices are impacted by the high cost of transporting coal that typically adds two to three times the pithead price of coal. There is an absence of adequate capacity to freely move coal by rail or other economically viable alternatives over long distances. 
Most coal power plants burn coal without prior beneficiation because of lack of stringent emission standards and the misleading belief that cleaning adds to the cost of electricity generation. Opencast mining for many years has led to severe land degradation on a large scale, environmental pollution and reduced quality of coal. This puts a huge burden on the society: the cost of electricity does not represent the complete costs borne by the society such as costs of adverse human health impacts due to coal use in a dirty manner. Both the power producers and the consumers reflect their preference for coal since it comes cheap as they do not have to pay for the externalities created on the society throughout the coal life cycle, which are not currently incorporated in the cost-calculations. 
Coming to alternative fuels, with an aim to enhance national energy security Government of India (GoI) has constituted an ambitious National Biodiesel Mission to meet 20 per cent of national diesel requirements by 2011-2012 (Businessline, 2007). The mission shall be implemented in two phase: a demonstration phase being carried out from 2003-2007 and then a commercialization period from 2007-2012. Besides, the proposed National Policy on Bio-Fuels stipulates a compulsory blending of 10 per cent green fuel with petrol and diesel from 2017 (Businessline, 2007). An objective analysis of the life cycle cost estimates of specific biofuels including their long term repercussions on the agricultural production system, land use change, water scarcity, imbalanced ecosystems, food-fuel-fodder-fertilizer-fabric conflicts, complementarities and dilemmas, and role of technological advancements would be useful. The impacts of internalization of the external costs and charging a social cost rather than only the private cost that measures not just the utilization of scarce resources but also the externalities. The monetization of externalities may help policy makers assess the energy paradigm in an integrative framework and devise an appropriate energy-mix strategy for the society.

Hence, in order that energy plays an important role in a country’s economic performance it has to be used in a sustainable manner such that the service demands of the present generation are met in an economically viable, environmentally sound, and socially acceptable manner without jeopardizing the ability of future generations to meet their energy needs. However, much of the current energy supply and usage based on limited resources of fossil fuels or otherwise, is considered to be environmentally unsustainable. Every energy production or conversion technology comes with its own sets of risk of environmental degradation: some have it at the point of use, while others do it at some other point of the life cycle. Therefore along the energy value chains, from resource extraction to the provision of energy services, a detailed analysis or what is known as Life Cycle Analysis (LCA) needs to be undertaken before declaring some energy provisioning as clean and cheap or dirty and costly. 

2.0 Coal Fuel Cycle
Coal fuel cycles typically consist of the following stages:

· Mining
· Coal preparation
· Transportation from the mine to the power plant
· Generation
· Transmission of electricity
· Waste disposal
· De-commissioning of the power plant. 

Most coal in India is produced by open cast mining (85 per cent). Although underground mining has considerably less impact than opencast mining on land, it causes enough damage through subsidence as observed in Jharia and Raniganj Coalfields. Opencast mining has been favored over underground mining. This has led to severe land degradation on a large scale, environmental pollution and reduced quality of coal due to it getting mixed with non-mineral matter. The ash content of domestic coal ranges from 30 per cent to 50 per cent as compared to imported coal which, though high in sulphur, has an ash content of 8 per cent to 17 per cent

Thermal coal beneficiation is a recent development in India. It was only after the regulation by Ministry of Environment and Forest (MoEF) came into force in 2001 that many of the new installations were added. At present, the beneficiation capacity for thermal coal is estimated at 70 million tonnes per annum. Out of the total production of 380 million tonnes of thermal coal, only 5 per cent of the coal was beneficiated in the year 2005-06. 

Important modes of   transport of coal in India are Railways, Road, Merry-go-Round Systems, Conveyor Belts and the Rail-cum-Sea Route. The share of these modes of transport in the total movement of coal in 2003-04 is approximately as under:

        







(In Million tonnes)

	Rail
	180.92

	Road
	66.44

	MGR and Own Wagon
	81.9

	Belt
	14.83

	Ropeway
	8.2


Fly ash production in India in 2004 was approximately 100 Mt and is expected to touch 175 Mt by 2012. It is estimated that over 65000 acres of land is covered by ash ponds in India. The present national average of fly ash utilization in the country has grown to around 42-45 per cent with about 15 thermal power stations having achieved the target of 100 per cent ash utilization,
2.1 Progressive Ash Generation and Utilization


[image: image2.emf]S.no. Year No.of ThermalInstalled Cap. Flyash Flyash %age Fly Ash gen. Fly ash Utilization

power stations covered productionUtilizationUtilizationper 1000 MW per 1000 MW

covered MWx1000 MTPA MTPA (MTPA) (MTPA)

1 1992-93 33 29.543 34.955 0.81 2.317 1.183 0.027

2 1993-94 33 29.543 36.411 1.29 3.513 1.232 0.043

3 1994-95 32 22.136 28.992 2.366 8.161 1.310 0.1068

4 1995-96 35 30.868 41.43 2.739 6.611 1.342 0.088

5 1996-97 68 46.52 68.882 6.635 9.634 1.481 0.1426

6 1997-98 76 53.337 78.055 8.433 10.804 1.463 0.158

7 1998-99 75 53.395 78.987 9.604 12.159 1.479 0.179

8 1999-00 76 56.462 74.028 10.88 14.696 1.311 0.1926

9 2000-01 77 54.999 86.294 13.505 15.650 1.569 0.245

10 2001-02 74 54.641 82.805 15.606 18.850 1.515 0.285

11 2002-03 76 57.297 91.651 20.787 22.680 1.600 0.363

12 2003-04 83 62.037 96.28 28.17 29.26 1.552 0.454

13 2004-05 84 63.394 98.697 37.578 38.07 1.551 0.591

Source:http://www.cea.nic.in/thermal/Special_reports/Progress%20of%20fly%20ash%201992-2005(1).htm
Coal based thermal power plants affect the air quality of the surrounding region. The emission levels depend on the standards specified by the concerned State Pollution Control Board. The high amount of carbon dioxide emission from thermal power plants contributes to global warming leading to climate change. Ground level ozone, which is formed due to photolytic reactions of NOx is not monitored in India and the paucity of accurate models to predict their levels, the impacts due to ozone cannot be quantified. 

The wastewater treatment and the ash disposal through water slurry have impacts on water environment.  Power plants should dispose off the effluent by means of a long and open channel, due to which the temperature of the effluent comes down to the level of that of the surface water by the time it reaches the receiving body. Water slurry is used to take the ash from the power plant to the ash pond for disposal which has a tendency to leach out in the long run because of presence of heavy metals. Hence, the ground water gets polluted rendering it unfit for domestic use. Besides, the water slurry at times also gets mixed up with the local water bodies thereby increasing the turbidity of the water body which is harmful to the fisheries and other aquatic lives.
2.2 Emission Statistics of Top 34 Coal Power Plants
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1

Talchar Thermal Power StationTalcher 

20883

3000

Coal

14166

0.1-0.2

20,883

0.68

1.24

0.0070771

0.003867

0.0002646

2

Ramagundem Thermal Power StationJyothinagar

19691

2600

Coal

11777

0.1-0.2

19,691

0.60

1.09

0.0062398

0.003409

0.0002333

3

Chandrapur Thermal Power StationKamrup

13987

2340

Coal

10260

0.1-0.2

13,987

0.73

1.34

0.0076528

0.004181

0.0002861

4

Vindhyachal Thermal Power StationVindhyanagar

18305

2260

Coal

11678

0.1-0.2

18,305

0.64

1.16

0.006656

0.003636

0.0002488

5

Korba Thermal Power StationJamanipali

16001

2100

Coal

11408

0.1-0.2

16,001

0.71

1.30

0.0074381

0.004064

0.000278

6

Singrauli Thermal Power StationShaktinagar

15504

2000

Coal

10394

0.1-0.2

15,504

0.67

1.22

0.0069942

0.003821

0.0002615

7

Anpara Thermal Power Station StageAnpara

11560

1630

Coal

8497

0.1-0.2

11,560

0.74

1.34

0.0076686

0.004190

0.0002867

8

Farakka Thermal Power StationNabarun

11464

1600

Coal

9441

0.1-0.2

11,464

0.82

1.50

0.0085919

0.004694

0.0003212

9

Obra Thermal Power StationObra

5569

1550

Coal

4821

0.1-0.2

5,569

0.87

1.58

0.0090318

0.004934

0.0003376

10

Rihand Thermal Power StationRihandnagar

9909

1500

Coal

6696

0.1-0.2

9,909

0.68

1.23

0.0070503

0.003852

0.0002636

11

Raichur Thermal Power Station Raichur

9185

1470

Coal

6012

0.1-0.2

9,185

0.65

1.19

0.0068288

0.003731

0.0002553

12

Wanakbori Thermal Power StationWanakbori

10181

1470

Coal

6858

0.1-0.2

10,181

0.67

1.23

0.0070274

0.003839

0.0002627

13

Panipat Thermal Power Station

7917

1360

Coal

5829

0.1-0.2

7,917

0.74

1.34

0.0076812

0.004197

0.0002871

14

Kolaghat Thermal Power StationKolaghat

7352

1260

Coal

5086

0.1-0.2

7,352

0.69

1.26

0.0072176

0.003943

0.0002698

15

Roper Thermal Power StationGhanauli

9329

1260

Coal

6179

0.1-0.2

9,329

0.66

1.21

0.0069101

0.003775

0.0002583

16

Vijayawada Thermal Power StationVijayawada

9755

1260

Coal

6808

0.1-0.2

9,755

0.70

1.27

0.0072812

0.003978

0.0002722

17

Suratgarh Thermal Power StationSuratgarh

9951

1250

Coal

6088

0.1-0.2

9,951

0.61

1.12

0.0063827

0.003487

0.0002386

18

Satpura

7584

1142.5

Coal

6852

0.1-0.2

7,584

0.90

1.65

0.0094262

0.005150

0.0003524

19

Koradi Thermal Power StationKoradi

6460

1100

Coal

4915

0.1-0.2

6,460

0.76

1.39

0.0079377

0.004337

0.0002967

20

Tuticorin Thermal Power Station

7674

1050

Coal

5643

0.1-0.2

7,674

0.74

1.34

0.0076716

0.004191

0.0002868

21

Kota Thermal Power Station

8294

1045

Coal

5342

0.1-0.2

8,294

0.64

1.18

0.0067198

0.003671

0.0002512

22

Simadri Thermal Power StationSimhadri

7741

1000

Coal

5103

0.1-0.2

7,741

0.66

1.20

0.0068775

0.003757

0.0002571

23

Nasik Thermal Power Station

5753

910

Coal

3808

0.1-0.2

5,753

0.66

1.21

0.0069053

0.003773

0.0002581

24

Gandhi Nagar Thermal Power StationGandhinagar 

5447

870

Coal

3173

0.1-0.2

5,447

0.58

1.06

0.0060773

0.003320

0.0002272

25

Ukai Thermal Power StationUkai

5363

850

Coal

3561

0.1-0.2

5,363

0.66

1.21

0.0069272

0.003785

0.000259

26

Patratu Thermal Power StationPatratu

846

840

Coal

810

0.1-0.2

846

0.96

1.75

0.0099899

0.005458

0.0003734

27

Kahalgaon Thermal Power StationKahalgaon

6572

840

Coal

5825

0.1-0.2

6,572

0.89

1.62

0.0092466

0.005052

0.0003457

28

Mejia Thermal Power StationDurlavpur

5766

840

Coal

3718

0.1-0.2

5,766

0.64

1.18

0.0067273

0.003675

0.0002515

29

Unchahar Thermal Power StationUnchahar

7041

840

Coal

4736

0.1-0.2

7,041

0.67

1.23

0.0070174

0.003834

0.0002623

30

Dadri Power StationDadri

5394

840

Coal

4288

0.1-0.2

5,394

0.79

1.45

0.0082931

0.004531

0.00031

31

Mettur Thermal Power StationMettur

6519

840

Coal

4179

0.1-0.2

6,519

0.64

1.17

0.0066881

0.003654

0.00025

32

Korba Thermal Power Station(WEST)Korba

5746

840

Coal

4314

0.1-0.2

5,746

0.75

1.37

0.0078331

0.004280

0.0002928

33

Sanjay Gandhi ( Brisingpur)

4857

840

Coal

3717

0.1-0.2

4,857

0.77

1.40

0.0079843

0.004362

0.0002985

34

Khaperkheda Thermal Power StationSaoner

5704

840

Coal

4469

0.1-0.2

5,704

0.78

1.43

0.008174

0.004466

0.0003056


3.0 Assumptions
Coal used per kWh power generation (avg)



0.7kg/kWh 

Diesel used to carry 1 ton coal for 1 km by railways


49.37 ml/ton coal transported for 1 km

So CO2 emitted per ton of coal transported
0.131gms CO2/kg coal transported for 1 km

So SO2 emitted per ton of coal transported
0.00082gms SO2/kg coal transported for 1 km

So NOx emitted per ton of coal transported
0.00147gms NOx/kg coal transported for 1 km

Average coal transported for power generation


617kms


Coal Mining uses energy for mining and water which results in around 
2g CO2/kwh



Coal transported from mines to power plants results 


57g CO2 / kwh



Ash disposal emissions





14g CO2 / kwh

Per cent coal produced used for power generation


70%




Average % of Ash content in Indian coal



40%




Average Ash disposal km





75km



Average load taken by truck




7.5ton



Fuel efficiency of truck





5km per liter



Cost of water






0.0005
Rs./ml
4.0 Impacts Assessment
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2
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0.013

0.007

0.029

0.044

0.006

0.025

0.038

Coal beneficiation

0.5

0.003

0.002

2113.067

Coal Transport

57

0.353

0.634

-

-

-

-

Power generation

1307.67
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7.48
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0.725
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1.49
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5.0 Monetization of Impacts


[image: image5.emf]Stages Water Pollution

Rs 

CO2/kWh

Rs 

CH4/kWh

Rs RPM/ 

kwh

Rs 

SPM/kWh

Rs 

SO2/kW

h 

Rs 

NOx/k

Wh Rs. Ww/kwh

Coal mining 0.00057 0.000 0.000 0.001759 0.00070 0.00009 0.000019

Coal beneficiation 0.00014 0.000440 0.00018 0.00002 1.056534

Coal Transport 0.01605 0.025797 0.01032 0.00129

Power generation 0.37072 1.150 0.46000 0.05750 0.000363

Ash Disposal 0.00042 0.001307 0.00052 0.00007

Ash generation

Slurry

Total - Rs/kwh 0.38791 1.17930 0.47172 0.05897 1.05692

3.15

Air Pollution

GHG Local


The impacts have been monetized and the final external cost of coal power generation comes out to be Rs 3.15 per kWh. Add to this the private cost of generation say, Rs 2.50 to 3.00 per kWh we get the social cost of thermal power in the range of Rs 6.00 kWh. 

The current exchange rate is 1 US dollar = 40 Indian rupees (Rs)
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Assumptions

										Reference

				Coal used per kwh power generation		0.7		kg/kWh

				Diesel used to carry 1 ton coal for 1 km by railways		49.37		ml/tonn coal transported for 1 km

				So CO2 emitted per ton of coal tranported		0.131		gms CO2/kg coal transported for 1 km

				So SO2 emitted per ton of coal tranported		0.00082		gms SO2/kg coal transported for 1 km

				So NOx emitted per ton of coal tranported		0.00147		gms NOx/kg coal transported for 1 km

				Average coal tranported for power generation		617		kms

		1		Coal Mining uses energy for mining and water

				This results in around		2		g CO2/kwh

		2		Coal transported from mines to power plants results		57		g CO2 / kwh

		3		Emissions from actual power plants		559.83		MT CO2

		4		Ash disposal emissions		14		g CO2 / kwh

				% of coal produced used for power generation		70%				CPCB Newsletter (2000); "Clean Coal initiatives-Coal production and demand" (http://www.cpcb.nic.in/News%20Letters/Archives/Clean%20Coal%20Initiatives/ch3-CLEANCOAL.html) (20 July 2007)

				Average % of Ash content in indian coal		40%				CPCB Newsletter (2000); "Clean Coal initiatives-Coal Quality" (http://www.cpcb.nic.in/News%20Letters/Archives/Clean%20Coal%20Initiatives/ch3-CLEANCOAL.html) (20 July 2007)

				Average Ash disposal km		75		km		http://www.cea.nic.in/thermal/Special_reports/Strategies%20for%20ash%20utilization%20&%20progressive%20ash%20generation%20&%20utilization%20of%20coal_lignite%20based%20TPS.htm`

		Assumption		Average load taken by truck		7.5		ton

		Assumption		Fuel efficiency of truck		5		km / lt

		Assumption		Coal density ranges from 1.1-1.5 megagrm/m3						http://www.britannica.com/eb/article-50686/coal

										(23 July 2007)

				Average coal density		1.3		megagram/m3

				1 m3		1000		lts

				1 liter		0.001		m3

				% Damage of SPM emissions caused by SO2		40%

				% Damage of SPM emissions caused by NOx		5%

				Cost of water		0.0005		Rs./ml		Delhi Jal board; "Consumer Section" _Water Connections

										http://www.delhijalboard.nic.in/						(30 July 2007)



http://www.cea.nic.in/thermal/Special_reports/Strategies%20for%20ash%20utilization%20&%20progressive%20ash%20generation%20&%20utilization%20of%20coal_lignite%20based%20TPS.htm`
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Main SHEET

		

		Stages		Air Pollution												Water Pollution												Solid pollution

				GHG						Local						pH		gSS/kWh		gCOD/kWh		g BOD/kWh		gO&G/kWh		ww ml/kWh

				gCO2/kWh		g CH4/kWh		g RPM/ kwh		g SPM/kWh		g SO2/kWh		g NOx/kWh

		Coal mining		2		0.10		0.079		0.200		0.013		0.007		7.47		0.029		0.044		0.006		0.025		0.038

		Coal beneficiation		0.5								0.003		0.002												2113

		Coal Transport		57								0.353		0.634		-		-		-		-		-

		Power generation		1307.67						0.280		7.48		4.09												0.725

		Ash Disposal		1.56		0.001				0.0047		0.01		21.08		-		-		-		-		-

		ash generation						1.05

		slurry

				1368.35						0.484		7.856		25.809

		Could not find the data

		no impact considered

		Doubtful value….please cross check





COST SHEET

		

				Cost				Amount		Unit		Source

				Carbon cost				18.9		euro/tC		Point carbon price on 24 July 2007

				CO2 Cost				0.00000515		euro/gCO2

				1 euro				55.00		rupees

				CO2 cost				0.000284		Rs/g CO2

				SPM				1.15		Rs. / kwh

				SO2				0.46		Rs. / kwh

				NOx				0.0575		Rs. / kwh

		Stages		Air Pollution												Water Pollution										Solid pollution

				GHG				Local

				Rs CO2/kWh		Rs CH4/kWh		Rs RPM/ kwh		Rs SPM/kWh		Rs SO2/kWh		Rs NOx/kWh										Rs. Ww/kwh

		Coal mining		0.00057		0.000		0.000		0.001759		0.00070		0.00009										0.000019

		Coal beneficiation		0.00014						0.000440		0.00018		0.00002										1.056534

		Coal Transport		0.01605						0.027018		0.01081		0.00135

		Power generation		0.37072						1.150		0.46000		0.05750										0.000363

		Ash Disposal		0.00044						0.001369		0.00055		0.00007

		Ash generation

		Slurry

		Total		0.38793						1.18059		0.47223		0.05903		0.00000		0.00000		0.00000		0.00000		1.05692		0.00000		3.16

				Total private cost						Rupees/kwh

				Social cost				3.16		Rupees/kwh





Top 34 power plants

				2005						Fuel										Emissions										Coal source		Owner				Ash content

		Sr. No.		Power plant		Power generation		Inst.Cap		Type		Coal consumption		Sulfur %		Generation		Sp.cons.		CO2		SO2		Nox		TPS										MTPA

						GWh		MW				kt				GWh/y		kg/kWh		kg/kWh		kg/kWh		kg/kWh		kg/kwh

		1		Talchar Thermal Power StationTalcher		20883.3		3000		Coal		14166		0.1-0.2		20,883		0.68		1.24		0.0070770645		0.003867		0.000264553				Talcher Coal Field Lingaraj Block		National Thermal Power Corporation				4.65

		2		Ramagundem Thermal Power StationJyothinagar		19691.1		2600		Coal		11777		0.1-0.2		19,691		0.60		1.09		0.0062397867		0.003409		0.0002332541				(i) South Godavari Coal Fields of Singrani Collieries for   Stage I & II
(ii) Korba Coal Fields of SECL for Stage III		National Thermal Power Corporation				4.03

		3		Chandrapur Thermal Power StationKamrup		0		2340		Coal		10260		0.1-0.2		13,987		0.73		1.34		0.0076528057		0.004181		0.0002860752				0		Assam State Electricity Board				3.63

		4		Vindhyachal Thermal Power StationVindhyanagar		18304.6		2260		Coal		11678		0.1-0.2		18,305		0.64		1.16		0.0066559994		0.003636		0.0002488129				Nigahi Mines		Madhya Pradesh State Electricity Board				3.51

		5		Korba Thermal Power StationJamanipali		16001.3		2100		Coal		11408		0.1-0.2		16,001		0.71		1.30		0.0074380534		0.004064		0.0002780474				Kusmundha Block, Gevra Mines		National Thermal Power Corporation				3.26

		6		Singrauli Thermal Power StationShaktinagar		15504.2		2000		Coal		10394		0.1-0.2		15,504		0.67		1.22		0.0069942056		0.003821		0.0002614556				Jayant/Bina Mines		National Thermal Power Corporation				3.10

		7		Anpara Thermal Power Station StageAnpara		11559.89		1630		Coal		8497		0.1-0.2		11,560		0.74		1.34		0.0076686155		0.004190		0.0002866662				Kharia, KaKri and Beena Open coal mines of NCL		UP Rajya Vidyut Utpadan Nigam Ltd				2.53

		8		Farakka Thermal Power StationNabarun		11463.9		1600		Coal		9441		0.1-0.2		11,464		0.82		1.50		0.0085919285		0.004694		0.0003211813				Rajmahal Coal Fields		National Thermal Power Corporation				2.48

		9		Obra Thermal Power StationObra		5568.9		1550		Coal		4821		0.1-0.2		5,569		0.87		1.58		0.0090317677		0.004934		0.0003376232				0		UP Rajya Vidyut Utpadan Nigam Ltd				2.40

		10		Rihand Thermal Power StationRihandnagar		9908.6		1500		Coal		6696		0.1-0.2		9,909		0.68		1.23		0.0070503097		0.003852		0.0002635529				Amlori Mines & Dudhichua Mines		National Thermal Power Corporation				2.33

		11		Raichur Thermal Power Station Raichur		9184.98		1470		Coal		6012		0.1-0.2		9,185		0.65		1.19		0.0068288221		0.003731		0.0002552733				0		Karnataka Power Corp Ltd				2.28

		12		Wanakbori Thermal Power StationWanakbori		10181.37		1470		Coal		6858		0.1-0.2		10,181		0.67		1.23		0.0070274264		0.003839		0.0002626975				Coal India and IOC		Gujarat State Electricity Board				2.28

		13		Panipat Thermal Power Station		7917.13		1360		Coal		5829		0.1-0.2		7,917		0.74		1.34		0.0076812398		0.004197		0.0002871381				0		Haryana Power Generation Corporation Limited				2.11

		14		Kolaghat Thermal Power StationKolaghat		7351.69		1260		Coal		5086		0.1-0.2		7,352		0.69		1.26		0.0072176233		0.003943		0.0002698074				0		West Bengal Power Development Corporation Ltd				1.95

		15		Roper Thermal Power StationGhanauli		9329.04		1260		Coal		6179		0.1-0.2		9,329		0.66		1.21		0.0069101311		0.003775		0.0002583128				0		Punjab State Electricity Board				1.95

		16		Vijayawada Thermal Power StationVijayawada		9754.88		1260		Coal		6808		0.1-0.2		9,755		0.70		1.27		0.007281195		0.003978		0.0002721838				0		Andhra Pradesh Power Generation Corp. Ltd				1.95

		17		Suratgarh Thermal Power StationSuratgarh		9951.24		1250		Coal		6088		0.1-0.2		9,951		0.61		1.12		0.0063826714		0.003487		0.0002385954				0		Rajasthan Rajya Vidyut Prasaran Nigam Limited				1.94

		18		Satpura		7583.81		1142.5		Coal		6852		0.1-0.2		7,584		0.90		1.65		0.0094261632		0.005150		0.0003523664				0		National Thermal Power Corporation				1.77

		19		Koradi Thermal Power StationKoradi		6460.04		1100		Coal		4915		0.1-0.2		6,460		0.76		1.39		0.0079376759		0.004337		0.0002967242				0		Maharashtra State Electricity Board				1.71

		20		Tuticorin Thermal Power Station		7674.14		1050		Coal		5643		0.1-0.2		7,674		0.74		1.34		0.0076715899		0.004191		0.0002867774				M/s. Coal India Ltd (CIL)		Tamil Nadu Electricity Board				1.63

		21		Kota Thermal Power Station		8293.82		1045		Coal		5342		0.1-0.2		8,294		0.64		1.18		0.0067197687		0.003671		0.0002511967				0		Rajasthan Rajya Vidyut Prasaran Nigam Limited				1.62

		22		Simadri Thermal Power StationSimhadri		7741.1		1000		Coal		5103		0.1-0.2		7,741		0.66		1.20		0.0068774578		0.003757		0.0002570914				Kalinga Block of Talcher Coal fields in Orrisa		National Thermal Power Corporation				1.55

		23		Nasik Thermal Power Station		5753.31		910		Coal		3808		0.1-0.2		5,753		0.66		1.21		0.0069053264		0.003773		0.0002581331				0		Maharashtra State Electricity Board				1.41

		24		Gandhi Nagar Thermal Power StationGandhinagar		5447.09		870		Coal		3173		0.1-0.2		5,447		0.58		1.06		0.0060772985		0.003320		0.00022718				Coal India and IOC		Gujarat Electricity Board				1.35

		25		Ukai Thermal Power StationUkai		5363.11		850		Coal		3561		0.1-0.2		5,363		0.66		1.21		0.0069272413		0.003785		0.0002589524				Coal India and IOC		Gujarat Electricity Board				1.32

		26		Patratu Thermal Power StationPatratu		845.92		840		Coal		810		0.1-0.2		846		0.96		1.75		0.0099898915		0.005458		0.0003734396				0		Jharkhand State Electricity Board				1.30

		27		Kahalgaon Thermal Power StationKahalgaon		6572.3		840		Coal		5825		0.1-0.2		6,572		0.89		1.62		0.0092466325		0.005052		0.0003456553				Rajmahal Coal Fields of ECL		National Thermal Power Corporation				1.30

		28		Mejia Thermal Power StationDurlavpur		5766		840		Coal		3718		0.1-0.2		5,766		0.64		1.18		0.0067272845		0.003675		0.0002514776				0		Damodar Valley Corporation				1.30

		29		Unchahar Thermal Power StationUnchahar		7041.1		840		Coal		4736		0.1-0.2		7,041		0.67		1.23		0.0070173999		0.003834		0.0002623226				Jharia/North Karanpura		National Thermal Power Corporation				1.30

		30		Dadri Power StationDadri		5394.4		840		Coal		4288		0.1-0.2		5,394		0.79		1.45		0.0082930957		0.004531		0.0003100104				0		National Thermal Power Corporation				1.30

		31		Mettur Thermal Power StationMettur		6518.9		840		Coal		4179		0.1-0.2		6,519		0.64		1.17		0.0066881052		0.003654		0.000250013				M/s. Coal India Ltd (CIL)		Tamil Nadu Electricity Board				1.30

		32		Korba Thermal Power Station(WEST)Korba		5745.8		840		Coal		4314		0.1-0.2		5,746		0.75		1.37		0.0078331182		0.004280		0.0002928156				Manikpur Coal Mines of S.E.C.L		Chhattisgarh State Electricity Board				1.30

		33		Sanjay Gandhi ( Brisingpur)		4856.9		840		Coal		3717		0.1-0.2		4,857		0.77		1.40		0.0079843294		0.004362		0.0002984682				0		Madhya Pradesh State Electricity Board				1.30

		34		Khaperkheda Thermal Power StationSaoner		5704.04		840		Coal		4469		0.1-0.2		5,704		0.78		1.43		0.0081739662		0.004466		0.0003055571				0		Maharashtra State Electricity Board				1.30

				TOTAL		295317.9		45437.5				216451		0		309305.13		24.3677203967		44.4606116041		0.2542259901		0.1388960063		0.009503411										70.4961948235





AQ data of coal mines

		

				Name of the mine		RPM (g/m3)				SPM (g/m3)				SO2 (g/m3)				NOX   (g/m3)

						max		min		max		min		max		min		max		Min  

				LINGARAJ OPEN CAST PROJECT		377		93		610		336		36.1		16.4		21.1		3.4

				BHARATPUR OPEN CAST PROJECT		216		91.3		486		63.57		34.6		16.6		16.8		1.86

				ANANTA OPEN CAST PROJECT		262		57.2		487		180		40.2		12.8		38		3.4

				BALANDA COLLIERY		246		101		851		295.7		30.4		14.2		19.2		3.2

				KALINGA OPEN CAST PROJECT		104.6		-		379.7		80.9		19.2		14.6		16.2		3.6

				JAGANNATH COLLIERY		210		81		600		225.6		38.1		10.2		42		3.1

				HINGULA OPEN CAST PROJECT		180.3		55.35		402		75.55		36		12.2		10.2		1.82

				NANDIRA COLLIERY MCL-U/G MINE		-		-		-		-		-		-		-		-

				TALCHER COLLIERY-U/G MINE		-		-		-		-		-		-		-		-

				HANDIDHUA COLLIERY-U/G MINE		-		-		-		-		-		-		-		-

				DEULABERA COLLIERY-U/G MINE		-		-		-		-		-		-		-		-

				BELPAHAR OCP		146.64		52.32		461.12		151.08		-		-		-		-

				LAJKURA OCP		198.22		65.77		611.54		122.96		-		-		-		-

				LAKHANPUR  OCP		284		63.7		695.51		173		-		-		-		-

				SAMALESWARI  OCP		273.2		50.4		588		180.82		-		-		-		-

				LILARI  OCP		170.8		70		695.6		142		-		-		-		-

				ORIENT COLLIERY MINES NO. 3 (U/G)		-		-		-		-		-		-		-		-

				ORIENT COLLIERY I& II(U/G MINE)		-		-		-		-		-		-		-		-

				ORIENT COLLIERY MINE NO.4(U/G) (AMBIENT AIR QUALITY)		-		-		-		-		-		-		-		-

				HIRAKHAND-BUNDIA MINE(U/G)		-		-		-		-		-		-		-		-

				HIMGIRI COLLIERY		-		-		-		-		-		-		-		-

				BASUNDHARA OCP		-		-		552		194		-		-		-		-

				Average		222.40		71.00		570.73		170.86		33.51		13.86		23.36		2.91

						146.70				370.79				23.69				13.13

				Source		http://www.envis.nic.in/soer/soer-orissa/mines.HTM

						(21 July 2007)



http://www.envis.nic.in/soer/soer-orissa/mines.HTM



WQ data of coal mines

		

				Name of the mine		PH				SS(mg/l)				COD(mg/l)				BOD(mg/l)				OIL AND GREASE(mg/l)

						max		min		max		min		max		min		max		min		max		Min  

				LINGARAJ OPEN CAST PROJECT		8.2		5.3		96		24		144		32		ND		ND		4.6		2.3  

				BHARATPUR OPEN CAST PROJECT		7.6		6.8		48		24		128		48		28		25		1.2		1.0  

				ANANTA OPEN CAST PROJECT		8.25		6.4		73		14		192		64		45		12		38		24  

				BALANDA COLLIERY		8.1		7.2		216		38		288		32		ND		ND		14		3.8  

				KALINGA OPEN CAST PROJECT		8.2		7.2		181		12		64		-		nil		nil		ND		ND  

				JAGANNATH COLLIERY		7.6		7.25		92		14		432		32		24		10		4.6		-  

				HINGULA OPEN CAST PROJECT		7.9		7.3		21		16		-		-		32		-		ND		ND  

				NANDIRA COLLIERY MCL-U/G MINE		8.2		6.7		93		4		120		15		ND		ND		ND		ND  

				TALCHER COLLIERY-U/G MINE		8.4		7.3		42		8		64		16		ND		ND		ND		ND

				HANDIDHUA COLLIERY-U/G MINE		8.21		7.1		40		8		32		14		-		-		ND		ND

				DEULABERA COLLIERY-U/G MINE		8.37		6.9		48		4		96		32		-		-		2		-

				BELPAHAR OCP		8.2		7.1		84		56		46.2		27.9		4.2		2		8		4

				LAJKURA OCP		8.1		6.2		92		51		251.2		28.1		14		6		8		6

				LAKHANPUR  OCP		7.8		6.4		92		54		218.3		34.2		8		3		8		6

				SAMALESWARI  OCP		8.8		7.32		94		30		212.2		10.1		14		1.8		8		4

				LILARI  OCP		7.91		7.4		84		46		120		28.4		6		-		4		3

				ORIENT COLLIERY MINES NO. 3 (U/G)		8.4		7.2		91		22		52.3		1		6		0.6		241		46

				ORIENT COLLIERY I& II(U/G MINE)		8.1		6.4		86		16		102		9.1		8.2		1		330		44

				ORIENT COLLIERY MINE NO.4(U/G) (AMBIENT AIR QUALITY)		7.6		7.1		51		21		72.6		10.2		4		1		232		77

				HIRAKHAND-BUNDIA MINE(U/G)		-		-		-		-		-		-		-		--		-		-

				HIMGIRI COLLIERY		7.7		7.3		52		18		21.2		8.6		1.8		1.2		117		32

				BASUNDHARA OCP		7.4		-		-		-		-		-		-		-		-		-

				Average		8.05		6.89		83.80		24.00		139.79		24.59		15.02		5.78		68.03		24.67

						7.47				53.90				82.19				10.40				46.35

				Source		http://www.envis.nic.in/soer/soer-orissa/mines.HTM

						(21 July 2007)

				For 1994-95

				Annex Table - 1.5

				Coal Mines in the Mahanadi Basin

				Sl.		Name of the Mines		Location		Total Area		Type of Mines		Coal reserve		Mines water discharge (KLD)

				No.						(ha)				(Million tonnes)

																Summer and other		Monsoon

				1		Lajkura		IB Valley		668.1		OCP		14.08		25		1085

				2		Belpahar		IB Valley		1301.37		OCP		48.63		65		5746

				3		Samaleswari		IB Valley		906.41		OCP		55.98		55		2976

				4		Lilari		IB Valley		216		OCP		13.58		50		950

				5		Lakhanpur Hirakhand		IB Valley		1260		OCP		200		150		4770

				6		Bundia		IB Valley		10995.69		UG		---		672		862

				7		Himgiri Rampur		IB Valley		1095.69		UG		14.8		4800		6500

				8		Orient Collierry I & II		IB Valley		1150.37		UG				3432		4576

				9		Orient Collierry III		IB Valley		1377.42		UG		64.24		3000		3600

				10		Orient Colliery IV		IB Valley		519.47		UG		19.6		1730		2000

						Total								430.91		13979		33065

														Average value		23522

				Source		State Pollution Control Board, Orissa, Paribesh Samachar, Vol. 5, No. 3, Sept. 1999.

						http://planningcommission.nic.in/plans/stateplan/sdr_orissa/sdr_orich1.doc



http://www.envis.nic.in/soer/soer-orissa/mines.HTM

http://planningcommission.nic.in/plans/stateplan/sdr_orissa/sdr_orich1.doc



ww from power gen

		

				Cost of power generation from thermal power plants in India

				Year		Total power generation from *TPP (million KWH)		Cost of power generation at TPP (Rs crores)		Total wastewater discharged (million m3)		Total water cess (Rs crores)		Total water cess as % of power generation cost

				2000-2001		37232		121860.99**		27000.9323		323.12***		0.265

				Source		http://www.cseindia.org/dte-supplement/industry20040215/cheapest-picking.htm (27 July 2007)





Coal Mining

		

		COMPANY-WISE COAL PRODUCTION DURING LAST FIVE YEARS

																								(Million Tones)

				2000-01				2001-02				2002-03				2003-04				2004-05				2005-06 (Apr-Dec)

				Target		Actual		Target		Actual		Target		Actual		Target		Actual		Target		Actual		Target		Actual

		ECL		28		28.03		28.5		28.55		29		27.18		29		28		29		27.25		19.97		20.59

		BCCL		29.5		25.97		30		25.25		28		24.15		27.5		22.68		25.2		22.32		17.77		15.76

		CCL		34		31.75		36		33.81		34.25		36.98		35.5		37.33		40		37.39		28.29		26.65

		NCL		39		41.4		41.5		42.46		44		45.1		46.5		47.03		47.5		49.95		36.58		36.9

		WCL		33		35.2		35		37.01		37		37.82		37.25		39.53		38		41.41		29.83		30.58

		SECL		60		60.33		63		64.12		65.25		66.6		69		71.01		74.5		78.55		59.59		59.93

		MCL		43		44.8		44.5		47.81		48		52.23		53.1		60.05		59		66.08		51.84		50.71

		NEC		0.5		0.66		0.5		0.64		0.5		0.63		0.65		0.73		0.8		0.63		0.55		0.6

		Total CIL		267		268.14		279		279.65		286		290.69		298.5		306.36		314		323.58		244.42		241.72

		SCCL		31.67		30.27		32.38		30.81		32.5		33.24		33.5		33.85		35		35.3		25.5		24.54

		Captive Collieries		9.4		11.22		11.35		12.18		13.1		12.94		13.05		15.51		15.65		18.59		15.66		16.16

		Grand Total		308.07		309.63		322.73		322.64		331.6		336.87		345.05		355.72		364.65		377.27		285.58		282.42

		Source		MoC (2007); "COMPANY-WISE COAL PRODUCTION DURING LAST FIVE YEARS"; Ministry of Coal Government of india (http://www.coal.nic.in/anx05064.pdf) (20th July 2007)





jharkhand Coal washeries

		

				Coal washeries in jharkhand

				Sl.		Washery & Operator		Capacity		Location		Consumer

				no.				(MTY)

						COKING COAL :

				1		Dudga-II, CIL		2		Jharkhand		Steel plants

				3		Patherdih, CIL		1.6		Jharkhand		-do-

				4		Moonidih, CIL		1.6		-do-		-do-

				5		Sudamdih, CIL		1.6		-do-		-do-

				6		Mahuda, CIL		0.63		-do-		-do-

				7		Barora *, CIL		0.42		-do-		-do

				8		Kathara, CIL		3		Jharkhand		-do-

				9		Swang, CIL		0.75		-do-		-do-

				10		Rajrappa, CIL		3		-do-		-do-

				11		Kedla, CIL		2.6		-do-		-do-

				15		Chasnala, IISCO		2		Jharkhand		-do-

				16		Jamadoba, TISCO		1.72		-do-		-do-

				17		West Bokaro-II, TISCO		1.8		-do-		-do-

				18		West Boakaro-III,TISCO		2.1		-do-		-do-

				19		Bhelatand		0.8		-do-		-do-

				20		Govindpur, Auroma Coke Limited		1		-do-		-do-

						NON-COKING COAL

				1		Dugda-I,CIL		1		Jharkhand		TPS

				2		Lodna,CIL		0.48		-do-		TPS

				3		Madhuban,CIL		2.5		-do-		TPS

				4		Gidi,CIL		2.5		-do-		TPS

				5		Piparwar,CIL		6.5		-do-		TPS

				6		Kargali,CIL		2.72		-do-		TPS

						TOTAL		42.32

				Source		Ministry of Coal Government of india

				The untreated water discharged from 18 coal washeries is also one of the main causes of pollution in the rivers.

				According to Central Mining Research Institute, the coal washeries discharge about														350		MLD water in the rivers

				Source		http://www.sandrp.in/drp/sep_oct05.pdf								(27 July 2007)

						Page 27; paragraph 5





CH4 Emsn

		

				CH4 Emissions from coal production

				Mine type		Methane emissions (ton/ton)

				Open cast		0.00073

				Degree I		0.00073

				Degree II		0.00743

				Degree III		0.01579

				Source		Garg A, Shukla PR. 2002. Emissions inventory of india. New Delhi: Tata McGraw Hill Publishing Co. Ltd. 82 pp.





Ash content

		

		For 1 year

				Quantity of Ash produced from 34 plants						86.58		MTPA

		Assumption		share disposed by trucks as dry ash						50%

		So		Total ash disposed by trucks						43.29		MTPA

				Total trips of truck for total ash disposal						5772026.67		trips

				Total return trips of trucks						11544053.33		trips

				Total km in the total trips						865804000.00		km

				Total diesel consumed per trip						15.00		lts

				Total diesel consumped for total trips						173160800.00		Lts

				Total diesel consumped for total trips						0.15		MTOE

				Total CO2 emissions from Diesel						459.83		Gg

				Total SO2 emissions from Diesel						2.86		Gg

				Total NOx emissions from Diesel						6225.49		Gg

				Total Diesel emission for ash disposal						1.56		g CO2/kWh

				Total Diesel emission for ash disposal						0.01		g SO2/kWh

				Total Diesel emission for ash disposal						21.08		g NOx/kWh

				Total Diesel emission for ash disposal						0.0047		g SPM/kWh





Ash utilization

		

				PROGRESSIVE ASH GENERATION AND UTILIZATION

				S.no.		Year		No.of Thermal		Installed Cap.		Flyash		Flyash		%age		Fly Ash gen.		Fly ash Utilization

								power stations		covered		production		Utilization		Utilization		per 1000 MW		per 1000 MW

								covered		MWx1000		MTPA		MTPA				(MTPA)		(MTPA)

				1		1992-93		33		29.543		34.955		0.81		2.317		1.183		0.027

				2		1993-94		33		29.543		36.411		1.29		3.513		1.232		0.043

				3		1994-95		32		22.136		28.992		2.366		8.161		1.310		0.1068

				4		1995-96		35		30.868		41.43		2.739		6.611		1.342		0.088

				5		1996-97		68		46.52		68.882		6.635		9.634		1.481		0.1426

				6		1997-98		76		53.337		78.055		8.433		10.804		1.463		0.158

				7		1998-99		75		53.395		78.987		9.604		12.159		1.479		0.179

				8		1999-00		76		56.462		74.028		10.88		14.696		1.311		0.1926

				9		2000-01		77		54.999		86.294		13.505		15.650		1.569		0.245

				10		2001-02		74		54.641		82.805		15.606		18.850		1.515		0.285

				11		2002-03		76		57.297		91.651		20.787		22.680		1.600		0.363

				12		2003-04		83		62.037		96.28		28.17		29.26		1.552		0.454

				13		2004-05		84		63.394		98.697		37.578		38.07		1.551		0.591

				Source :		http://www.cea.nic.in/thermal/Special_reports/Progress%20of%20fly%20ash%201992-2005(1).htm



http://www.cea.nic.in/thermal/Special_reports/Progress%20of%20fly%20ash%201992-2005(1).htm



Diesel cons_BG_MG_NG

		

		Calculations for Amount of Diesel used to carry 1 ton coal for one km by indian railways

		For 2005-06

						Consumption per 1,000 GT. Kms.		Values in toe

		Total–Broad Gauge

		Diesel fuel (Litres)				2.53		0.0022

		Total–in terms of Coal* (Kgs.)				23.3		0.0108

		Electricity (Kwh.)				8.21		0.0007

		Total–Metre Gauge

		Coal (Kgs.)				–

		Diesel fuel (Litres)				5.41		0.0046

		Total–in terms of Coal* (Kgs.)				49.7		0.0230

		Electricity (Kwh.)				–

		Total–Narrow Gauges

		Coal (Kgs.)				–

		Diesel fuel (Litres)				0.19		0.0002

		Total–in terms of Coal* (Kgs.)				1.72		0.0008

						Total		0.0423				Total Energy used for transport of 1000 GT km by railways in toe

								0.04		tones		Total Energy used as diesel for transport of 1000 GT km by railways

								49.37		Lts		Total Energy used as diesel for transport of 1000 GT km by railways

		So Diesel energy Spent in coal transport						49.37		Lts / 1000 GT km of coal

								49.37		ml / GT km of coal





Fuel consumed in railways

		

						Total Quantity Consumed on Locomotive Services

						Railway		Year		Passenger		Mixed		Goods		Values in Energy units (toe)

						Total – Broad Gauge

						Diesel fuel (Kls.)		2004-05		966,406		308		813,315

								2005-06		954,564		238		832,890

						Total–in terms of Coal* (Tonnes)		2004-05		8,875,393		2,825		7,469,417

								2005-06		8,766,625		2,188		7,649,180

						Electricity (Thousand Kwh.)		2004-05		3,868,222		466		3,960,211

								2005-06		3,734,008		454		4,034,010

						Total – Metre Gauge

						Coal (Tonnes)		2004-05		1,493		–		–

								2005-06		1,433		–		–

						Diesel fuel (Kls.)		2004-05		96,291		689		33,718

								2005-06		92,952		752		19,976

						Total–in terms of Coal* (Tonnes)		2004-05		885,825		6,324		309,667

								2005-06		855,088		6,902		183,460

						Electricity (Thousand Kwh.)		2004-05		2,884		–		–

								2005-06		–		–		–

						Total–Narrow Gauges

						Coal (Tonnes)		2004-05		1,124		–		–

								2005-06		988		–		–

						Diesel fuel (Kls.)		2004-05		7,804		517		2

								2005-06		8,257		141		1

						Total–in terms of Coal* (Tonnes)		2004-05		72,799		4,746		19

								2005-06		76,821		1,295		9

						Total–Government Railways

						Coal (Tonnes)		2004-05		2,617		–		–

								2005-06		2,421		–		–

						Diesel fuel (Kls.)		2004-05		1,070,501		1,514		847,035

								2005-06		1,055,773		1,131		852,867		681469.57

						Total–in terms of Coal* (Tonnes)		2004-05		9,834,017		13,895		7,779,103

								2005-06		9,698,534		10,385		7,832,649		3626516.49

						Electricity (Thousand Kwh.)		2004-05		3,871,106		466		3,960,211

								2005-06		3,734,008		454		4,034,010		346924.86

				indian railways - Annual Statistics Statement 2005-06; "Train kilometers" pp 208

				http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm

						Total energy consumed for goods transport by railways in energy terms										4654910.92		toe

						Total energy consumed for net tonn km of goods transport by railways										0.000011		toe/net tonn km of goods

						Total diesel energy consumed for net tonn km of goods transport by railways										0.00001034		tonn diesel/net tonn km

																0.01250		liter diesel / net tonn km goods transport

				So		Total Diesel energy consumed for transportng 1 tonn of coal for 1 km										0.00552		liter diesel / net tonn km coal transport

																5.52		ml diesel / net tonn km coal transport



http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



Rail fuel consumption

		

				Railway		Consumption per engine kilometre								Consumption per 1,000 GT. Kms.

						Year		Passenger		Mixed		Goods		Shunting including siding		Passenger and proportion
of mixed		Goods and
proportion
of mixed

				Total–Broad Gauge

				Diesel fuel (Litres)		2004-05		4.12		2.63		4.94		2.2		4.51		2.61

						2005-06		3.9		2.33		4.82		2.33		4.36		2.53

				Total–in terms of Coal* (Kgs.)		2004-05		37.8		24.1		45.3		20.2		41.4		24

						2005-06		35.8		21.5		44.2		21.4		40.1		23.3

				Electricity (Kwh.)		2004-05		20.2		11.8		19.6		15.7		19.2		8.57

						2005-06		19.2		11.5		18.6		14.7		18.7		8.21

				Total–Metre Gauge

				Coal (Kgs.)		2004-05		86		–		–		–		620.3		–

						2005-06		79.3		–		–		–		524.1		–

				Diesel fuel (Litres)		2004-05		2.32		1.22		2.69		1.61		5.83		3.57

						2005-06		2.19		1.76		3.65		1.79		5.59		5.41

				Total–in terms of Coal* (Kgs.)		2004-05		21.3		11.2		24.7		14.8		53.7		32.8

						2005-06		20.2		16.2		33.5		16.4		51.4		49.7

				Electricity (Kwh.)		2004-05		15.1		–		–		10		34.6		–

						2005-06		–		–		–		–		–		–

				Total–Narrow Gauges

				Coal (Kgs.)		2004-05		28.3		–		–		21.2		1101.4		–

						2005-06		26.1		–		–		11.5		952.5		–

				Diesel fuel (Litres)		2004-05		1.51		1.19		0.99		0.93		11.8		0.86

						2005-06		1.47		0.7		1.74		0.88		12.3		0.19

				Total–in terms of Coal* (Kgs.)		2004-05		14		10.9		9.5		8.6		110.5		6.59

						2005-06		13.6		6.4		15.7		8.07		114.4		1.72

				Total–Government Railways

				Coal (Kgs.)		2004-05		45.9		–		–		20.7		782.7		–

						2005-06		43.2		–		–		11.7		652.5		–

				Diesel fuel (Litres)		2004-05		3.81		1.36		4.78		2.11		4.62		2.64

						2005-06		3.61		1.55		4.78		2.25		4.47		2.56

				Total–in terms of Coal* (Kgs.)		2004-05		35		12.5		43.9		19.4		42.5		24.2

						2005-06		33.1		14.2		43.9		20.7		41.1		23.5

				Electricity (Kwh.)		2004-05		20.2		11.7		19.6		15.7		19.2		8.57

						2005-06		19.2		11.6		18.6		14.7		18.7		8.21

				Source		indian railways - Annual Statistics Statement 2005-06; "Train kilometers" pp 208

						http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



Freight opeations

		

				Commodity		Tonnes loaded (Millions)

						2004-05		2005-06*

				Coal		271.4		294.25

				Raw material to steel plants		44.26		51.35

				Pig iron and finished steel from steel plants		15.24		17.74

				Iron ore for export		36.41		41.24

				Cement		53.77		61.19

				Foodgrains		46.52		41.64

				Fertilizers(Chemical manures)		28.75		32.65

				POL (Mineral oils)		32		33.45

				Balance other goods		73.75		93

				Total		602.1		666.51

				*Excludes 0.69 million tonne loading of Konkan Railway

				Source

						indian railways yearbook 2005; "Freight operations"  pg 55

						http://www.indianrailways.gov.in/deptts/stat-eco/YearBook_05_06.htm



http://www.indianrailways.gov.in/deptts/stat-eco/YearBook_05_06.htm



Train km

		

				Railway		Year		Train Kilometres (Goods and Proportion
of mixed)

								(In thousands)

								Through Goods		Van &
Shunting

				Total- Broad Gauge:-

				Diesel Electric		2004-05		104,406		2,465

						2005-06		106,701		2,782

				Total Diesel		2004-05		104,406		2,480

						2005-06		106,702		2,792

				Electric		2004-05		168,807		2,005

						2005-06		175,415		1,865

				All Traction		2004-05		273,213		4,485

						2005-06		282,117		4,657

				Total - Metre Gauge

				Steam		2004-05		–		–

						2005-06		–		–

				Diesel Electric		2004-05		4,892		867

						2005-06		3,708		512

				Total - Diesel		2004-05		4,892		867

						2005-06		3,708		512

				Electric		2004-05		–		–

						2005-06		–		–

				All Traction		2004-05		4,892		867

						2005-06		3,708		512

				Total (km)				285825000

						Net Tonne Kilometres

						(Goods and Proportion of mixed)

						(In thousands)

						Through
Goods

		Total- Broad Gauge:-

		Diesel Electric		2004-05		156,391,789

				2005-06		163,392,729

		Total Diesel		2004-05		156,391,885

				2005-06		163,394,376

		Electric		2004-05		245,501,040

				2005-06		269,892,877

		All Traction		2004-05		401,892,925

				2005-06		433,287,253

		Total - Metre Gauge

		Steam		2004-05		–

				2005-06		–

		Diesel Electric		2004-05		1,896,765

				2005-06		1,850,934

		Total - Diesel		2004-05		1,896,765

				2005-06		1,850,934

		Electric		2004-05		–

				2005-06		–

		All Traction		2004-05		1,896,765

				2005-06		1,850,934

				Total		435,138,187

		Source

				indian railways - Annual Statistics Statement 2005-06; "Train kilometers" pp 208

				http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



coal for power plants

				Revenue Earnings : COAL FOR THEMAL POWER HOUSES 2005-06

																								in thousands

				Railway		Tonnage originating		Tones Transhipped		Tones Terminating		Tones of cross traffic		Tones Carried		Net Tone kilometers		Earnings (Rs.)		Tones carried on the system		Average lead (kms)		Average rate (Paisa)

				BROAD GAUGE

				Central		23,033		–		19,003		11,221		36,512		10,821,479		9,78,18,56		36,512		296		90.4

				Eastern		27,178		–		27,570		152		34,834		6,149,223		5,67,99,37		34,834		177		92.4

				East Central		43,602		–		10,778		6,821		50,608		13,596,639		12,28,22,30		50,608		269		90.3

				East Coast		23,215		–		22,773		1,301		28,812		10,486,871		8,75,57,78		28,812		364		83.5

				Northern		–		–		30,788		12,075		42,863		12,807,649		10,54,45,35		42,863		299		82.3

				North Central		–		–		6,573		21,625		28,197		19,633,719		14,30,70,28		28,197		696		72.9

				North Eastern		–		–		199		–		199		66,090		4,31,70		199		332		65.3

				Northeast Frontier		1		–		–		–		1		583		4,41		1		583		75.6

				North Western		–		–		6,278		340		6,618		1,176,920		1,26,04,18		6,618		178		107.1

				Southern		7,670		–		6,038		–		7,681		2,365,826		2,14,62,57		7,681		308		90.7

				South Central		19,396		–		29,423		107		29,632		10,705,775		9,06,55,39		29,632		361		84.7

				South Eastern		5,951		–		7,461		1,150		13,680		2,249,338		2,04,83,34		13,680		164		91.1

				South East Central		54,386		–		13,256		–		54,529		18,112,881		17,54,94,20		54,529		332		96.9

				South Western		–		–		111		–		111		31,046		2,65,87		111		280		85.6

				Western		2,207		–		19,887		–		20,645		10,233,798		8,40,12,92		20,648		496		82.1

				West Central		–		–		6,692		17,109		23,801		9,125,207		6,87,64,89		23,801		383		75.4

				Total (B.G.)		206,639				206,830		–		206,639		127,563,044		1,08,76,93,11		–		617		85.3

				METRE GAUGE

				East Central		-		-		-		-		-		-		-		-		-		-

				Northern		-		-		-		-		-		-		-		-		-		-

				North Central		-		-		-		-		-		-		-		-		-		-

				North Eastern		-		-		-		-		-		-		-		-		-		-

				Northeast Frontier		-		-		-		-		-		-		-		-		-		-

				North Western		-		-		-		-		-		-		-		-		-		-

				Southern		-		-		-		-		-		-		-		-		-		-

				South Central		-		-		-		-		-		-		-		-		-		-

				South Western		-		-		-		-		-		-		-		-		-		-

				Western		-		-		-		-		-		-		-		-		-		-

				Total (M.G.)		-		-		-		-		-		-		-		-		-		-

				NARROW GAUGE

				Central		–		–		–		–		–		–		–		–		–		–

				Eastern		–		–		–		–		–		–		–		–		–		–

				East Coast		–		–		–		–		–		–		–		–		–		–

				Northern		–		–		–		–		–		–		–		–		–		–

				North Central		–		–		–		–		–		–		–		–		–		–

				Northeast Frontier		–		–		–		–		–		–		–		–		–		–

				South Eastern		–		–		–		–		–		–		–		–		–		–

				South East Central		–		50		50		–		50		–		2,52,32		–		–		–

				Western		–		–		–		–		–		–		–		–		–		–

				Total (N.G.)		–		50		50		–		50		–		2,52,32		–		–		–

				Total (A.G.)		206,639		50		206,639		–		206,639		127,563,044		1,08,79,45,43		206,639		617		85.3





NCV

		

		NCV of		toe/tonn

		Coal		0.463

		Diesel		1.035

		Electricity (toe/kwh)		0.000086

		Density of diesel (gm/ml)		0.827

		Density of diesel (tonn/lt)		0.000827





CEF

		#		Climate change and India : uncertainty reductin in greenhouse gas inventory estimates by AP Mitra

		$		Source: http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf						pg 1.23

				Fuel Name		Conversion Factor		Carbon Dioxide Emission Coefficient				Reference

						(PJ/Mtoe)		(Gg CO2/PJ)		Million TCO2/TJ

				Crude oil		41.87		73.30		0.00007		IPCC 2006 $

				Natural gas		41.87		56.10		0.00006		IPCC 2006 $

				Liquefied Petroleum Gases (LPG)		41.87		63.10		0.00006		IPCC 2006 $

				Motor Gasoline		41.87		69.30		0.00007		IPCC 2006 $

				Jet fuel		41.87		71.50		0.00007		IPCC 2006 $

				Kerosene		41.87		71.90		0.00007		IPCC 2006 $

				HSDO		41.87		74.10		0.00007		IPCC 2006 $

				LDO		41.87		74.10		0.00007		IPCC 2006 $

				Heavy Fuel Oil		41.87		77.10		0.00008		IPCC 2006 $

				Naphtha		41.87		73.30		0.00007		IPCC 2006 $

				White Spirit & SBP		41.87		73.30		0.00007		IPCC 2006 $

				Lubricants		41.87		73.30		0.00000		IPCC 2006 $		Non energy use

				Bitumen		41.87		80.70		0.00000		IPCC 2006 $		Non energy use

				Paraffin Waxes		41.87		73.30		0.00000		IPCC 2006 $		Non energy use

				Petroleum Coke		41.87		97.50		0.00010		IPCC 2006 $

				Other Petroleum Products		41.87		73.30		0.00007		IPCC 2006 $

				Coking Coal		41.87		94.60		0.0000946		IPCC 2006 $

				Non coking		41.87		96.10		0.0000961		IPCC 2006 $

				Lignite		41.87		101.00		0.00010

				Nuclear		41.87		0.00		0.00000

				Hydro		41.87		0.00		0.00000

				Electricity		41.87		0.00		0.00000

				Wind		41.87		0.00		0.00000

				India Specific

				Fuel Name				Carbon Dioxide Emission Coefficient

						tC/TJ		t CO2/TJ		MTCO2/TJ

				Coking Coal		25.53		93.61		0.0000936		Table 4.13#

				Non coking		26.19		96.03		0.0000960		Table 4.14#

				Lignite		28.95		106.15		0.0001062		Table 2.2#



Source: http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf



SPM_EF

		

				Information on Transport Modes in Chennai

				Transport mode		Emission factor in gram pollutant per km driven

						SPM		CO

				Bus		1.4		5.3

				Truck		1.6		7.3

				Car/taxi		0.07		23.4

				Scooter		0.12		10

				Autorikshaw		0.12		22

				bicycles		0		0

				cycle rickshaw		0		0

				walk		0		0

				source		http://ww2.unhabitat.org/wuf/2006/aqm/tool15.htm										(27 July 2007)

				Emission Factor for Particulate Matter

				For Power Plant**

				S.
No.		Type of
Fuel		Unit		S		Emission Factors (Kg/Unit): Particulate matter		Reference

				1		COAL		MT		0.15		6.5*A		Table 3.2; page 3-8		http://envis.maharashtra.gov.in/eLibrary/data/20040423125628001/20040423125628001_english.pdf

												0.39		kg/MT

						A - % Ash : 2- 10% Avg. 6%



http://ww2.unhabitat.org/wuf/2006/aqm/tool15.htm



SO2 EF

		

				SO2 Emission coefficients for indian fuels

				HSD		0.02		ton/ton

						465.2		ton/PJ

				Source		Garg A, Shukla PR. 2002. Emissions inventory of india. New Delhi: Tata McGraw Hill Publishing Co. Ltd. 125 pp.





NOx EF

		

				NOx Emission Coefficients (kg/TJ)

				Sectors/ Source categories						Coal		Natural gas		Oil		Wood/Wood waste		Charcoal		Other Biomass

				Energy Sector						300		150		200		100		100		100

				Manufacturing and construction						300		150		200		100		100		100

				Transport		Aviation								300

						Road						600		800

						Railways				300				1200

						Navigation				300				1500

				Other Sectors		Commercial				100		50		100		100		100		100

						Residential				100		50		100		100		100		100

						Agriculture		Stationary		100		50		100		100		100		100

								Mobile				1000		1200

				Source		Garg A, Shukla PR. 2002. Emissions inventory of india. New Delhi: Tata McGraw Hill Publishing Co. Ltd. 113 pp.

				Share of HSD in

						Roads		91.46%

						aviation		0.17%

						Shipping		1.15%

						Railways		7.22%

				Emission Coefficient (kg NOx per ton of HSD)

						35.95		kg NOx/tonn of HSD






_1251381159.xls
index
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				WQ data of coal mines		Water Quality Data for Orissa Coal Mines		http://www.envis.nic.in/soer/soer-orissa/mines.HTM
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				Ash Content		Steps for calculation of emission (CO2;SO2;Nox) by ash disposal

				Ash utilization		Progressive ash generation and utilization		http://www.cea.nic.in/thermal/Special_reports/Progress%20of%20fly%20ash%201992-2005(1).htm

				Diesel cons_BG_MG_NG		Total Diesel consumption calculation from the fuel consumption values of Broad guage; meter guage and narrow guage railways

				Fuel consumed in railways		Total Diesel consumption calculation from the total fuel consumption in goods transport values of indian railways

				Rail fuel consumption		Data table of fuel consumption values per goods tonn km		Annual Statistical Statement 2005-06 of indian railways

				Freight opeations		Data table of goods tones loaded in indian railways		indian railways yearbook 2005-06

				Train km		Data table of net tonn km of goods transported in indian railways		Annual Statistical Statement 2005-06 of indian railways

				Coal for power plants		Details of coal supplied by indian railways to power plants for the year 2005-06		Annual Statistical Statement 2005-06 of indian railways

				NCV		Net Calorific values used for calculations

				CEF		Carbon Emission Factor for different fuels

				SPM EF

				SO2 EF		Sulphur dioxide emission factor for High speed Diesel oil

				NOx EF		Nitrous oxide emission factor for High speed Diesel oil



http://www.envis.nic.in/soer/soer-orissa/mines.HTM

http://www.envis.nic.in/soer/soer-orissa/mines.HTM

http://www.cea.nic.in/thermal/Special_reports/Progress%20of%20fly%20ash%201992-2005(1).htm



Assumptions

										Reference

				Coal used per kwh power generation		0.7		kg/kWh

				Diesel used to carry 1 ton coal for 1 km by railways		49.37

				So CO2 emitted per ton of coal tranported		0.131

				So SO2 emitted per ton of coal tranported		0.00082

				So NOx emitted per ton of coal tranported		0.00147

				Average coal tranported for power generation		617		kms

		1		Coal Mining uses energy for mining and water

				This results in around		2		g CO2/kwh

		2		Coal transported from mines to power plants results		57		g CO2 / kwh

		3		Emissions from actual power plants		559.83		MT CO2

		4		Ash disposal emissions		14		g CO2 / kwh

				% of coal produced used for power generation		70%

				Average % of Ash content in indian coal		40%

				Average Ash disposal km		75		km		http://www.cea.nic.in/thermal/Special_reports/Strategies%20for%20ash%20utilization%20&%20progressive%20ash%20generation%20&%20utilization%20of%20coal_lignite%20based%20TPS.htm`

		Assumption		Average load taken by truck		7.5		ton

		Assumption		Fuel efficiency of truck		5		km / lt

		Assumption		Coal density ranges from 1.1-1.5 megagrm/m3						http://www.britannica.com/eb/article-50686/coal

										(23 July 2007)

				Average coal density		1.3		megagram/m3

				1 m3		1000		lts

				1 liter		0.001		m3

				% Damage of SPM emissions caused by SO2		40%

				% Damage of SPM emissions caused by NOx		5%

				Cost of water		0.0005		Rs./ml		Delhi Jal board; "Consumer Section" _Water Connections

										http://www.delhijalboard.nic.in/						(30 July 2007)



http://www.cea.nic.in/thermal/Special_reports/Strategies%20for%20ash%20utilization%20&%20progressive%20ash%20generation%20&%20utilization%20of%20coal_lignite%20based%20TPS.htm`

http://www.britannica.com/eb/article-50686/coal

http://www.delhijalboard.nic.in/



Main SHEET

		

				Stages		Air Pollution

						GHG						Local

						gCO2/kWh		g CH4/kWh		g RPM/ kwh		g SPM/kWh		g SO2/kWh		g NOx/kWh		gSS/kWh		gCOD/kWh		g BOD/kWh		gO&G/kWh		ww ml/kWh

				Coal mining		2		0.10		0.079		0.200		0.013		0.007		0.029		0.044		0.006		0.025		0.038

				Coal beneficiation		0.5								0.003		0.002										2113.067

				Coal Transport		57								0.353		0.634		-		-		-		-

				Power generation		1307.67						0.280		7.48		4.09										0.725

				Ash Disposal		1.49		0.001				0.0045		0.01		20.13		-		-		-		-

				Ash generation						1.05

						1368.28						0.484		7.855		24.855

				Could not find the data

				no impact considered

				Doubtful value….please cross check





COST SHEET

		

						Cost				Amount		Unit		Source

						Carbon cost				18.9		euro/tC		Point carbon price on 24 July 2007

						CO2 Cost				0.00000515		euro/gCO2

						1 euro				55.00		rupees

						CO2 cost				0.000284		Rs/g CO2

						SPM				1.15		Rs. / kwh

						SO2				0.46		Rs. / kwh

						NOx				0.0575		Rs. / kwh

				Stages		Air Pollution												Water Pollution

						GHG				Local

						Rs CO2/kWh		Rs CH4/kWh		Rs RPM/ kwh		Rs SPM/kWh		Rs SO2/kWh		Rs NOx/kWh		Rs. Ww/kwh

				Coal mining		0.00057		0.000		0.000		0.001759		0.00070		0.00009		0.000019

				Coal beneficiation		0.00014						0.000440		0.00018		0.00002		1.056534

				Coal Transport		0.01605						0.025797		0.01032		0.00129

				Power generation		0.37072						1.150		0.46000		0.05750		0.000363

				Ash Disposal		0.00042						0.001307		0.00052		0.00007

				Ash generation

				Slurry

				Total - Rs/kwh		0.38791						1.17930		0.47172		0.05897		1.05692		3.15

						Total private cost						Rupees/kwh

						Social cost				3.15		Rupees/kwh





Top 34 power plants

				2005						Fuel										Emissions										Coal source		Owner				Ash content

		Sr. No.		Power plant		Power generation		Inst.Cap		Type		Coal consumption		Sulfur %		Generation		Sp.cons.		CO2		SO2		Nox		TPS										MTPA

						GWh		MW				kt				GWh/y		kg/kWh		kg/kWh		kg/kWh		kg/kWh		kg/kwh

		1		Talchar Thermal Power StationTalcher		20883.3		3000		Coal		14166		0.1-0.2		20,883		0.68		1.24		0.0070770645		0.003867		0.000264553				Talcher Coal Field Lingaraj Block		National Thermal Power Corporation				4.65

		2		Ramagundem Thermal Power StationJyothinagar		19691.1		2600		Coal		11777		0.1-0.2		19,691		0.60		1.09		0.0062397867		0.003409		0.0002332541				(i) South Godavari Coal Fields of Singrani Collieries for   Stage I & II
(ii) Korba Coal Fields of SECL for Stage III		National Thermal Power Corporation				4.03

		3		Chandrapur Thermal Power StationKamrup		13,987		2340		Coal		10260		0.1-0.2		13,987		0.73		1.34		0.0076528057		0.004181		0.0002860752				0		Assam State Electricity Board				3.63

		4		Vindhyachal Thermal Power StationVindhyanagar		18304.6		2260		Coal		11678		0.1-0.2		18,305		0.64		1.16		0.0066559994		0.003636		0.0002488129				Nigahi Mines		Madhya Pradesh State Electricity Board				3.51

		5		Korba Thermal Power StationJamanipali		16001.3		2100		Coal		11408		0.1-0.2		16,001		0.71		1.30		0.0074380534		0.004064		0.0002780474				Kusmundha Block, Gevra Mines		National Thermal Power Corporation				3.26

		6		Singrauli Thermal Power StationShaktinagar		15504.2		2000		Coal		10394		0.1-0.2		15,504		0.67		1.22		0.0069942056		0.003821		0.0002614556				Jayant/Bina Mines		National Thermal Power Corporation				3.10

		7		Anpara Thermal Power Station StageAnpara		11559.89		1630		Coal		8497		0.1-0.2		11,560		0.74		1.34		0.0076686155		0.004190		0.0002866662				Kharia, KaKri and Beena Open coal mines of NCL		UP Rajya Vidyut Utpadan Nigam Ltd				2.53

		8		Farakka Thermal Power StationNabarun		11463.9		1600		Coal		9441		0.1-0.2		11,464		0.82		1.50		0.0085919285		0.004694		0.0003211813				Rajmahal Coal Fields		National Thermal Power Corporation				2.48

		9		Obra Thermal Power StationObra		5568.9		1550		Coal		4821		0.1-0.2		5,569		0.87		1.58		0.0090317677		0.004934		0.0003376232				0		UP Rajya Vidyut Utpadan Nigam Ltd				2.40

		10		Rihand Thermal Power StationRihandnagar		9908.6		1500		Coal		6696		0.1-0.2		9,909		0.68		1.23		0.0070503097		0.003852		0.0002635529				Amlori Mines & Dudhichua Mines		National Thermal Power Corporation				2.33

		11		Raichur Thermal Power Station Raichur		9184.98		1470		Coal		6012		0.1-0.2		9,185		0.65		1.19		0.0068288221		0.003731		0.0002552733				0		Karnataka Power Corp Ltd				2.28

		12		Wanakbori Thermal Power StationWanakbori		10181.37		1470		Coal		6858		0.1-0.2		10,181		0.67		1.23		0.0070274264		0.003839		0.0002626975				Coal India and IOC		Gujarat State Electricity Board				2.28

		13		Panipat Thermal Power Station		7917.13		1360		Coal		5829		0.1-0.2		7,917		0.74		1.34		0.0076812398		0.004197		0.0002871381				0		Haryana Power Generation Corporation Limited				2.11

		14		Kolaghat Thermal Power StationKolaghat		7351.69		1260		Coal		5086		0.1-0.2		7,352		0.69		1.26		0.0072176233		0.003943		0.0002698074				0		West Bengal Power Development Corporation Ltd				1.95

		15		Roper Thermal Power StationGhanauli		9329.04		1260		Coal		6179		0.1-0.2		9,329		0.66		1.21		0.0069101311		0.003775		0.0002583128				0		Punjab State Electricity Board				1.95

		16		Vijayawada Thermal Power StationVijayawada		9754.88		1260		Coal		6808		0.1-0.2		9,755		0.70		1.27		0.007281195		0.003978		0.0002721838				0		Andhra Pradesh Power Generation Corp. Ltd				1.95

		17		Suratgarh Thermal Power StationSuratgarh		9951.24		1250		Coal		6088		0.1-0.2		9,951		0.61		1.12		0.0063826714		0.003487		0.0002385954				0		Rajasthan Rajya Vidyut Prasaran Nigam Limited				1.94

		18		Satpura		7583.81		1142.5		Coal		6852		0.1-0.2		7,584		0.90		1.65		0.0094261632		0.005150		0.0003523664				0		National Thermal Power Corporation				1.77

		19		Koradi Thermal Power StationKoradi		6460.04		1100		Coal		4915		0.1-0.2		6,460		0.76		1.39		0.0079376759		0.004337		0.0002967242				0		Maharashtra State Electricity Board				1.71

		20		Tuticorin Thermal Power Station		7674.14		1050		Coal		5643		0.1-0.2		7,674		0.74		1.34		0.0076715899		0.004191		0.0002867774				M/s. Coal India Ltd (CIL)		Tamil Nadu Electricity Board				1.63

		21		Kota Thermal Power Station		8293.82		1045		Coal		5342		0.1-0.2		8,294		0.64		1.18		0.0067197687		0.003671		0.0002511967				0		Rajasthan Rajya Vidyut Prasaran Nigam Limited				1.62

		22		Simadri Thermal Power StationSimhadri		7741.1		1000		Coal		5103		0.1-0.2		7,741		0.66		1.20		0.0068774578		0.003757		0.0002570914				Kalinga Block of Talcher Coal fields in Orrisa		National Thermal Power Corporation				1.55

		23		Nasik Thermal Power Station		5753.31		910		Coal		3808		0.1-0.2		5,753		0.66		1.21		0.0069053264		0.003773		0.0002581331				0		Maharashtra State Electricity Board				1.41

		24		Gandhi Nagar Thermal Power StationGandhinagar		5447.09		870		Coal		3173		0.1-0.2		5,447		0.58		1.06		0.0060772985		0.003320		0.00022718				Coal India and IOC		Gujarat Electricity Board				1.35

		25		Ukai Thermal Power StationUkai		5363.11		850		Coal		3561		0.1-0.2		5,363		0.66		1.21		0.0069272413		0.003785		0.0002589524				Coal India and IOC		Gujarat Electricity Board				1.32

		26		Patratu Thermal Power StationPatratu		845.92		840		Coal		810		0.1-0.2		846		0.96		1.75		0.0099898915		0.005458		0.0003734396				0		Jharkhand State Electricity Board				1.30

		27		Kahalgaon Thermal Power StationKahalgaon		6572.3		840		Coal		5825		0.1-0.2		6,572		0.89		1.62		0.0092466325		0.005052		0.0003456553				Rajmahal Coal Fields of ECL		National Thermal Power Corporation				1.30

		28		Mejia Thermal Power StationDurlavpur		5766		840		Coal		3718		0.1-0.2		5,766		0.64		1.18		0.0067272845		0.003675		0.0002514776				0		Damodar Valley Corporation				1.30

		29		Unchahar Thermal Power StationUnchahar		7041.1		840		Coal		4736		0.1-0.2		7,041		0.67		1.23		0.0070173999		0.003834		0.0002623226				Jharia/North Karanpura		National Thermal Power Corporation				1.30

		30		Dadri Power StationDadri		5394.4		840		Coal		4288		0.1-0.2		5,394		0.79		1.45		0.0082930957		0.004531		0.0003100104				0		National Thermal Power Corporation				1.30

		31		Mettur Thermal Power StationMettur		6518.9		840		Coal		4179		0.1-0.2		6,519		0.64		1.17		0.0066881052		0.003654		0.000250013				M/s. Coal India Ltd (CIL)		Tamil Nadu Electricity Board				1.30

		32		Korba Thermal Power Station(WEST)Korba		5745.8		840		Coal		4314		0.1-0.2		5,746		0.75		1.37		0.0078331182		0.004280		0.0002928156				Manikpur Coal Mines of S.E.C.L		Chhattisgarh State Electricity Board				1.30

		33		Sanjay Gandhi ( Brisingpur)		4856.9		840		Coal		3717		0.1-0.2		4,857		0.77		1.40		0.0079843294		0.004362		0.0002984682				0		Madhya Pradesh State Electricity Board				1.30

		34		Khaperkheda Thermal Power StationSaoner		5704.04		840		Coal		4469		0.1-0.2		5,704		0.78		1.43		0.0081739662		0.004466		0.0003055571				0		Maharashtra State Electricity Board				1.30

				TOTAL		309305.13		45437.5				216451		0		309305.13		24.3677203967		44.4606116041		0.2542259901		0.1388960063		0.009503411										70.4961948235





AQ data of coal mines

		

				Name of the mine		RPM (g/m3)				SPM (g/m3)				SO2 (g/m3)				NOX   (g/m3)

						max		min		max		min		max		min		max		Min  

				LINGARAJ OPEN CAST PROJECT		377		93		610		336		36.1		16.4		21.1		3.4

				BHARATPUR OPEN CAST PROJECT		216		91.3		486		63.57		34.6		16.6		16.8		1.86

				ANANTA OPEN CAST PROJECT		262		57.2		487		180		40.2		12.8		38		3.4

				BALANDA COLLIERY		246		101		851		295.7		30.4		14.2		19.2		3.2

				KALINGA OPEN CAST PROJECT		104.6		-		379.7		80.9		19.2		14.6		16.2		3.6

				JAGANNATH COLLIERY		210		81		600		225.6		38.1		10.2		42		3.1

				HINGULA OPEN CAST PROJECT		180.3		55.35		402		75.55		36		12.2		10.2		1.82

				NANDIRA COLLIERY MCL-U/G MINE		-		-		-		-		-		-		-		-

				TALCHER COLLIERY-U/G MINE		-		-		-		-		-		-		-		-

				HANDIDHUA COLLIERY-U/G MINE		-		-		-		-		-		-		-		-

				DEULABERA COLLIERY-U/G MINE		-		-		-		-		-		-		-		-

				BELPAHAR OCP		146.64		52.32		461.12		151.08		-		-		-		-

				LAJKURA OCP		198.22		65.77		611.54		122.96		-		-		-		-

				LAKHANPUR  OCP		284		63.7		695.51		173		-		-		-		-

				SAMALESWARI  OCP		273.2		50.4		588		180.82		-		-		-		-

				LILARI  OCP		170.8		70		695.6		142		-		-		-		-

				ORIENT COLLIERY MINES NO. 3 (U/G)		-		-		-		-		-		-		-		-

				ORIENT COLLIERY I& II(U/G MINE)		-		-		-		-		-		-		-		-

				ORIENT COLLIERY MINE NO.4(U/G) (AMBIENT AIR QUALITY)		-		-		-		-		-		-		-		-

				HIRAKHAND-BUNDIA MINE(U/G)		-		-		-		-		-		-		-		-

				HIMGIRI COLLIERY		-		-		-		-		-		-		-		-

				BASUNDHARA OCP		-		-		552		194		-		-		-		-

				Average		222.40		71.00		570.73		170.86		33.51		13.86		23.36		2.91

						146.70				370.79				23.69				13.13

				Source		http://www.envis.nic.in/soer/soer-orissa/mines.HTM

						(21 July 2007)



http://www.envis.nic.in/soer/soer-orissa/mines.HTM



WQ data of coal mines

		

				Name of the mine		PH				SS(mg/l)				COD(mg/l)				BOD(mg/l)				OIL AND GREASE(mg/l)

						max		min		max		min		max		min		max		min		max		Min  

				LINGARAJ OPEN CAST PROJECT		8.2		5.3		96		24		144		32		ND		ND		4.6		2.3  

				BHARATPUR OPEN CAST PROJECT		7.6		6.8		48		24		128		48		28		25		1.2		1.0  

				ANANTA OPEN CAST PROJECT		8.25		6.4		73		14		192		64		45		12		38		24  

				BALANDA COLLIERY		8.1		7.2		216		38		288		32		ND		ND		14		3.8  

				KALINGA OPEN CAST PROJECT		8.2		7.2		181		12		64		-		nil		nil		ND		ND  

				JAGANNATH COLLIERY		7.6		7.25		92		14		432		32		24		10		4.6		-  

				HINGULA OPEN CAST PROJECT		7.9		7.3		21		16		-		-		32		-		ND		ND  

				NANDIRA COLLIERY MCL-U/G MINE		8.2		6.7		93		4		120		15		ND		ND		ND		ND  

				TALCHER COLLIERY-U/G MINE		8.4		7.3		42		8		64		16		ND		ND		ND		ND

				HANDIDHUA COLLIERY-U/G MINE		8.21		7.1		40		8		32		14		-		-		ND		ND

				DEULABERA COLLIERY-U/G MINE		8.37		6.9		48		4		96		32		-		-		2		-

				BELPAHAR OCP		8.2		7.1		84		56		46.2		27.9		4.2		2		8		4

				LAJKURA OCP		8.1		6.2		92		51		251.2		28.1		14		6		8		6

				LAKHANPUR  OCP		7.8		6.4		92		54		218.3		34.2		8		3		8		6

				SAMALESWARI  OCP		8.8		7.32		94		30		212.2		10.1		14		1.8		8		4

				LILARI  OCP		7.91		7.4		84		46		120		28.4		6		-		4		3

				ORIENT COLLIERY MINES NO. 3 (U/G)		8.4		7.2		91		22		52.3		1		6		0.6		241		46

				ORIENT COLLIERY I& II(U/G MINE)		8.1		6.4		86		16		102		9.1		8.2		1		330		44

				ORIENT COLLIERY MINE NO.4(U/G) (AMBIENT AIR QUALITY)		7.6		7.1		51		21		72.6		10.2		4		1		232		77

				HIRAKHAND-BUNDIA MINE(U/G)		-		-		-		-		-		-		-		--		-		-

				HIMGIRI COLLIERY		7.7		7.3		52		18		21.2		8.6		1.8		1.2		117		32

				BASUNDHARA OCP		7.4		-		-		-		-		-		-		-		-		-

				Average		8.05		6.89		83.80		24.00		139.79		24.59		15.02		5.78		68.03		24.67

						7.47				53.90				82.19				10.40				46.35

				Source		http://www.envis.nic.in/soer/soer-orissa/mines.HTM

						(21 July 2007)

				For 1994-95

				Annex Table - 1.5

				Coal Mines in the Mahanadi Basin

				Sl.		Name of the Mines		Location		Total Area		Type of Mines		Coal reserve		Mines water discharge (KLD)

				No.						(ha)				(Million tonnes)

																Summer and other		Monsoon

				1		Lajkura		IB Valley		668.1		OCP		14.08		25		1085

				2		Belpahar		IB Valley		1301.37		OCP		48.63		65		5746

				3		Samaleswari		IB Valley		906.41		OCP		55.98		55		2976

				4		Lilari		IB Valley		216		OCP		13.58		50		950

				5		Lakhanpur Hirakhand		IB Valley		1260		OCP		200		150		4770

				6		Bundia		IB Valley		10995.69		UG		---		672		862

				7		Himgiri Rampur		IB Valley		1095.69		UG		14.8		4800		6500

				8		Orient Collierry I & II		IB Valley		1150.37		UG				3432		4576

				9		Orient Collierry III		IB Valley		1377.42		UG		64.24		3000		3600

				10		Orient Colliery IV		IB Valley		519.47		UG		19.6		1730		2000

						Total								430.91		13979		33065

														Average value		23522

				Source		State Pollution Control Board, Orissa, Paribesh Samachar, Vol. 5, No. 3, Sept. 1999.

						http://planningcommission.nic.in/plans/stateplan/sdr_orissa/sdr_orich1.doc



http://www.envis.nic.in/soer/soer-orissa/mines.HTM

http://planningcommission.nic.in/plans/stateplan/sdr_orissa/sdr_orich1.doc



ww from power gen

		

				Cost of power generation from thermal power plants in India

				Year		Total power generation from *TPP (million KWH)		Cost of power generation at TPP (Rs crores)		Total wastewater discharged (million m3)		Total water cess (Rs crores)		Total water cess as % of power generation cost

				2000-2001		37232		121860.99**		27000.9323		323.12***		0.265

				Source		http://www.cseindia.org/dte-supplement/industry20040215/cheapest-picking.htm (27 July 2007)





Coal Mining

		

		COMPANY-WISE COAL PRODUCTION DURING LAST FIVE YEARS

																								(Million Tones)

				2000-01				2001-02				2002-03				2003-04				2004-05				2005-06 (Apr-Dec)

				Target		Actual		Target		Actual		Target		Actual		Target		Actual		Target		Actual		Target		Actual

		ECL		28		28.03		28.5		28.55		29		27.18		29		28		29		27.25		19.97		20.59

		BCCL		29.5		25.97		30		25.25		28		24.15		27.5		22.68		25.2		22.32		17.77		15.76

		CCL		34		31.75		36		33.81		34.25		36.98		35.5		37.33		40		37.39		28.29		26.65

		NCL		39		41.4		41.5		42.46		44		45.1		46.5		47.03		47.5		49.95		36.58		36.9

		WCL		33		35.2		35		37.01		37		37.82		37.25		39.53		38		41.41		29.83		30.58

		SECL		60		60.33		63		64.12		65.25		66.6		69		71.01		74.5		78.55		59.59		59.93

		MCL		43		44.8		44.5		47.81		48		52.23		53.1		60.05		59		66.08		51.84		50.71

		NEC		0.5		0.66		0.5		0.64		0.5		0.63		0.65		0.73		0.8		0.63		0.55		0.6

		Total CIL		267		268.14		279		279.65		286		290.69		298.5		306.36		314		323.58		244.42		241.72

		SCCL		31.67		30.27		32.38		30.81		32.5		33.24		33.5		33.85		35		35.3		25.5		24.54

		Captive Collieries		9.4		11.22		11.35		12.18		13.1		12.94		13.05		15.51		15.65		18.59		15.66		16.16

		Grand Total		308.07		309.63		322.73		322.64		331.6		336.87		345.05		355.72		364.65		377.27		285.58		282.42

		Source		MoC (2007); "COMPANY-WISE COAL PRODUCTION DURING LAST FIVE YEARS"; Ministry of Coal Government of india (http://www.coal.nic.in/anx05064.pdf) (20th July 2007)





jharkhand Coal washeries

		

				Coal washeries in jharkhand

				Sl.		Washery & Operator		Capacity		Location		Consumer

				no.				(MTY)

						COKING COAL :

				1		Dudga-II, CIL		2		Jharkhand		Steel plants

				3		Patherdih, CIL		1.6		Jharkhand		-do-

				4		Moonidih, CIL		1.6		-do-		-do-

				5		Sudamdih, CIL		1.6		-do-		-do-

				6		Mahuda, CIL		0.63		-do-		-do-

				7		Barora *, CIL		0.42		-do-		-do

				8		Kathara, CIL		3		Jharkhand		-do-

				9		Swang, CIL		0.75		-do-		-do-

				10		Rajrappa, CIL		3		-do-		-do-

				11		Kedla, CIL		2.6		-do-		-do-

				15		Chasnala, IISCO		2		Jharkhand		-do-

				16		Jamadoba, TISCO		1.72		-do-		-do-

				17		West Bokaro-II, TISCO		1.8		-do-		-do-

				18		West Boakaro-III,TISCO		2.1		-do-		-do-

				19		Bhelatand		0.8		-do-		-do-

				20		Govindpur, Auroma Coke Limited		1		-do-		-do-

						NON-COKING COAL

				1		Dugda-I,CIL		1		Jharkhand		TPS

				2		Lodna,CIL		0.48		-do-		TPS

				3		Madhuban,CIL		2.5		-do-		TPS

				4		Gidi,CIL		2.5		-do-		TPS

				5		Piparwar,CIL		6.5		-do-		TPS

				6		Kargali,CIL		2.72		-do-		TPS

						TOTAL		42.32

				Source		Ministry of Coal Government of india

				The untreated water discharged from 18 coal washeries is also one of the main causes of pollution in the rivers.

				According to Central Mining Research Institute, the coal washeries discharge about														350		MLD water in the rivers

				Source		http://www.sandrp.in/drp/sep_oct05.pdf								(27 July 2007)

						Page 27; paragraph 5





CH4 Emsn

		

				CH4 Emissions from coal production

				Mine type		Methane emissions (ton/ton)

				Open cast		0.00073

				Degree I		0.00073

				Degree II		0.00743

				Degree III		0.01579

				Source		Garg A, Shukla PR. 2002. Emissions inventory of india. New Delhi: Tata McGraw Hill Publishing Co. Ltd. 82 pp.





Ash content

		

		For 1 year

				Quantity of Ash produced from 34 plants						86.58		MTPA

		Assumption		share disposed by trucks as dry ash						50%

		So		Total ash disposed by trucks						43.29		MTPA

				Total trips of truck for total ash disposal						5772026.67		trips

				Total return trips of trucks						11544053.33		trips

				Total km in the total trips						865804000.00		km

				Total diesel consumed per trip						15.00		lts

				Total diesel consumped for total trips						173160800.00		Lts

				Total diesel consumped for total trips						0.15		MTOE

				Total CO2 emissions from Diesel						459.83		Gg

				Total SO2 emissions from Diesel						2.86		Gg

				Total NOx emissions from Diesel						6225.49		Gg

				Total Diesel emission for ash disposal						1.49		g CO2/kWh

				Total Diesel emission for ash disposal						0.01		g SO2/kWh

				Total Diesel emission for ash disposal						20.13		g NOx/kWh

				Total Diesel emission for ash disposal						0.0045		g SPM/kWh





Ash utilization

		

								PROGRESSIVE ASH GENERATION AND UTILIZATION

				S.no.		Year		No.of TPStns.		Instd.cap.		Flyash		Flyash		%age		Fly Ash gen.		flyash utilization

								covered		covered		production		Utilization		Utilization		per 1000mw		per 1000mw

										MWx1000		MTPA		MTPA		%		(MTPA)		(MTPA)

				1		1992-93		33		29.543		34.955		0.81		2.317		1.183		0.027

				2		1993-94		33		29.543		36.411		1.29		3.513		1.232		0.043

				3		1994-95		32		22.136		28.992		2.366		8.161		1.310		0.1068

				4		1995-96		35		30.868		41.43		2.739		6.611		1.342		0.088

				5		1996-97		68		46.52		68.882		6.635		9.634		1.481		0.1426

				6		1997-98		76		53.337		78.055		8.433		10.804		1.463		0.158

				7		1998-99		75		53.395		78.987		9.604		12.159		1.479		0.179

				8		1999-00		76		56.462		74.028		10.88		14.696		1.311		0.1926

				9		2000-01		77		54.999		86.294		13.505		15.650		1.569		0.245

				10		2001-02		74		54.641		82.805		15.606		18.850		1.515		0.285

				11		2002-03		76		57.297		91.651		20.787		22.680		1.600		0.363

				12		2003-04		83		62.037		96.28		28.17		29.26		1.552		0.454

				13		2004-05		84		63.394		98.697		37.578		38.07		1.551		0.591

				Source		http://www.cea.nic.in/thermal/Special_reports/Progress%20of%20fly%20ash%201992-2005(1).htm



http://www.cea.nic.in/thermal/Special_reports/Progress%20of%20fly%20ash%201992-2005(1).htm



Diesel cons_BG_MG_NG

		

		Calculations for Amount of Diesel used to carry 1 ton coal for one km by indian railways

		For 2005-06

						Consumption per 1,000 GT. Kms.		Values in toe

		Total–Broad Gauge

		Diesel fuel (Litres)				2.53		0.0022

		Total–in terms of Coal* (Kgs.)				23.3		0.0108

		Electricity (Kwh.)				8.21		0.0007

		Total–Metre Gauge

		Coal (Kgs.)				–

		Diesel fuel (Litres)				5.41		0.0046

		Total–in terms of Coal* (Kgs.)				49.7		0.0230

		Electricity (Kwh.)				–

		Total–Narrow Gauges

		Coal (Kgs.)				–

		Diesel fuel (Litres)				0.19		0.0002

		Total–in terms of Coal* (Kgs.)				1.72		0.0008

						Total		0.0423				Total Energy used for transport of 1000 GT km by railways in toe

								0.04		tones		Total Energy used as diesel for transport of 1000 GT km by railways

								49.37		Lts		Total Energy used as diesel for transport of 1000 GT km by railways

		So Diesel energy Spent in coal transport						49.37		Lts / 1000 GT km of coal

								49.37		ml / GT km of coal





Fuel consumed in railways

		

						Total Quantity Consumed on Locomotive Services

						Railway		Year		Passenger		Mixed		Goods		Values in Energy units (toe)

						Total – Broad Gauge

						Diesel fuel (Kls.)		2004-05		966,406		308		813,315

								2005-06		954,564		238		832,890

						Total–in terms of Coal* (Tonnes)		2004-05		8,875,393		2,825		7,469,417

								2005-06		8,766,625		2,188		7,649,180

						Electricity (Thousand Kwh.)		2004-05		3,868,222		466		3,960,211

								2005-06		3,734,008		454		4,034,010

						Total – Metre Gauge

						Coal (Tonnes)		2004-05		1,493		–		–

								2005-06		1,433		–		–

						Diesel fuel (Kls.)		2004-05		96,291		689		33,718

								2005-06		92,952		752		19,976

						Total–in terms of Coal* (Tonnes)		2004-05		885,825		6,324		309,667

								2005-06		855,088		6,902		183,460

						Electricity (Thousand Kwh.)		2004-05		2,884		–		–

								2005-06		–		–		–

						Total–Narrow Gauges

						Coal (Tonnes)		2004-05		1,124		–		–

								2005-06		988		–		–

						Diesel fuel (Kls.)		2004-05		7,804		517		2

								2005-06		8,257		141		1

						Total–in terms of Coal* (Tonnes)		2004-05		72,799		4,746		19

								2005-06		76,821		1,295		9

						Total–Government Railways

						Coal (Tonnes)		2004-05		2,617		–		–

								2005-06		2,421		–		–

						Diesel fuel (Kls.)		2004-05		1,070,501		1,514		847,035

								2005-06		1,055,773		1,131		852,867		681469.57

						Total–in terms of Coal* (Tonnes)		2004-05		9,834,017		13,895		7,779,103

								2005-06		9,698,534		10,385		7,832,649		3626516.49

						Electricity (Thousand Kwh.)		2004-05		3,871,106		466		3,960,211

								2005-06		3,734,008		454		4,034,010		346924.86

				indian railways - Annual Statistics Statement 2005-06; "Train kilometers" pp 208

				http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm

						Total energy consumed for goods transport by railways in energy terms										4654910.92		toe

						Total energy consumed for net tonn km of goods transport by railways										0.000011		toe/net tonn km of goods

						Total diesel energy consumed for net tonn km of goods transport by railways										0.00001034		tonn diesel/net tonn km

																0.01250		liter diesel / net tonn km goods transport

				So		Total Diesel energy consumed for transportng 1 tonn of coal for 1 km										0.00552		liter diesel / net tonn km coal transport

																5.52		ml diesel / net tonn km coal transport



http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



Rail fuel consumption

		

				Railway		Consumption per engine kilometre								Consumption per 1,000 GT. Kms.

						Year		Passenger		Mixed		Goods		Shunting including siding		Passenger and proportion
of mixed		Goods and
proportion
of mixed

				Total–Broad Gauge

				Diesel fuel (Litres)		2004-05		4.12		2.63		4.94		2.2		4.51		2.61

						2005-06		3.9		2.33		4.82		2.33		4.36		2.53

				Total–in terms of Coal* (Kgs.)		2004-05		37.8		24.1		45.3		20.2		41.4		24

						2005-06		35.8		21.5		44.2		21.4		40.1		23.3

				Electricity (Kwh.)		2004-05		20.2		11.8		19.6		15.7		19.2		8.57

						2005-06		19.2		11.5		18.6		14.7		18.7		8.21

				Total–Metre Gauge

				Coal (Kgs.)		2004-05		86		–		–		–		620.3		–

						2005-06		79.3		–		–		–		524.1		–

				Diesel fuel (Litres)		2004-05		2.32		1.22		2.69		1.61		5.83		3.57

						2005-06		2.19		1.76		3.65		1.79		5.59		5.41

				Total–in terms of Coal* (Kgs.)		2004-05		21.3		11.2		24.7		14.8		53.7		32.8

						2005-06		20.2		16.2		33.5		16.4		51.4		49.7

				Electricity (Kwh.)		2004-05		15.1		–		–		10		34.6		–

						2005-06		–		–		–		–		–		–

				Total–Narrow Gauges

				Coal (Kgs.)		2004-05		28.3		–		–		21.2		1101.4		–

						2005-06		26.1		–		–		11.5		952.5		–

				Diesel fuel (Litres)		2004-05		1.51		1.19		0.99		0.93		11.8		0.86

						2005-06		1.47		0.7		1.74		0.88		12.3		0.19

				Total–in terms of Coal* (Kgs.)		2004-05		14		10.9		9.5		8.6		110.5		6.59

						2005-06		13.6		6.4		15.7		8.07		114.4		1.72

				Total–Government Railways

				Coal (Kgs.)		2004-05		45.9		–		–		20.7		782.7		–

						2005-06		43.2		–		–		11.7		652.5		–

				Diesel fuel (Litres)		2004-05		3.81		1.36		4.78		2.11		4.62		2.64

						2005-06		3.61		1.55		4.78		2.25		4.47		2.56

				Total–in terms of Coal* (Kgs.)		2004-05		35		12.5		43.9		19.4		42.5		24.2

						2005-06		33.1		14.2		43.9		20.7		41.1		23.5

				Electricity (Kwh.)		2004-05		20.2		11.7		19.6		15.7		19.2		8.57

						2005-06		19.2		11.6		18.6		14.7		18.7		8.21

				Source		indian railways - Annual Statistics Statement 2005-06; "Train kilometers" pp 208

						http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



Freight opeations

		

				Commodity		Tonnes loaded (Millions)

						2004-05		2005-06*

				Coal		271.4		294.25

				Raw material to steel plants		44.26		51.35

				Pig iron and finished steel from steel plants		15.24		17.74

				Iron ore for export		36.41		41.24

				Cement		53.77		61.19

				Foodgrains		46.52		41.64

				Fertilizers(Chemical manures)		28.75		32.65

				POL (Mineral oils)		32		33.45

				Balance other goods		73.75		93

				Total		602.1		666.51

				*Excludes 0.69 million tonne loading of Konkan Railway

				Source

						indian railways yearbook 2005; "Freight operations"  pg 55

						http://www.indianrailways.gov.in/deptts/stat-eco/YearBook_05_06.htm



http://www.indianrailways.gov.in/deptts/stat-eco/YearBook_05_06.htm



Train km

		

				Railway		Year		Train Kilometres (Goods and Proportion
of mixed)

								(In thousands)

								Through Goods		Van &
Shunting

				Total- Broad Gauge:-

				Diesel Electric		2004-05		104,406		2,465

						2005-06		106,701		2,782

				Total Diesel		2004-05		104,406		2,480

						2005-06		106,702		2,792

				Electric		2004-05		168,807		2,005

						2005-06		175,415		1,865

				All Traction		2004-05		273,213		4,485

						2005-06		282,117		4,657

				Total - Metre Gauge

				Steam		2004-05		–		–

						2005-06		–		–

				Diesel Electric		2004-05		4,892		867

						2005-06		3,708		512

				Total - Diesel		2004-05		4,892		867

						2005-06		3,708		512

				Electric		2004-05		–		–

						2005-06		–		–

				All Traction		2004-05		4,892		867

						2005-06		3,708		512

				Total (km)				285825000

						Net Tonne Kilometres

						(Goods and Proportion of mixed)

						(In thousands)

						Through
Goods

		Total- Broad Gauge:-

		Diesel Electric		2004-05		156,391,789

				2005-06		163,392,729

		Total Diesel		2004-05		156,391,885

				2005-06		163,394,376

		Electric		2004-05		245,501,040

				2005-06		269,892,877

		All Traction		2004-05		401,892,925

				2005-06		433,287,253

		Total - Metre Gauge

		Steam		2004-05		–

				2005-06		–

		Diesel Electric		2004-05		1,896,765

				2005-06		1,850,934

		Total - Diesel		2004-05		1,896,765

				2005-06		1,850,934

		Electric		2004-05		–

				2005-06		–

		All Traction		2004-05		1,896,765

				2005-06		1,850,934

				Total		435,138,187

		Source

				indian railways - Annual Statistics Statement 2005-06; "Train kilometers" pp 208

				http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



http://www.indianrailways.gov.in/deptts/stat-eco/Stat_index_07.htm



coal for power plants

				Revenue Earnings : COAL FOR THEMAL POWER HOUSES 2005-06

																								in thousands

				Railway		Tonnage originating		Tones Transhipped		Tones Terminating		Tones of cross traffic		Tones Carried		Net Tone kilometers		Earnings (Rs.)		Tones carried on the system		Average lead (kms)		Average rate (Paisa)

				BROAD GAUGE

				Central		23,033		–		19,003		11,221		36,512		10,821,479		9,78,18,56		36,512		296		90.4

				Eastern		27,178		–		27,570		152		34,834		6,149,223		5,67,99,37		34,834		177		92.4

				East Central		43,602		–		10,778		6,821		50,608		13,596,639		12,28,22,30		50,608		269		90.3

				East Coast		23,215		–		22,773		1,301		28,812		10,486,871		8,75,57,78		28,812		364		83.5

				Northern		–		–		30,788		12,075		42,863		12,807,649		10,54,45,35		42,863		299		82.3

				North Central		–		–		6,573		21,625		28,197		19,633,719		14,30,70,28		28,197		696		72.9

				North Eastern		–		–		199		–		199		66,090		4,31,70		199		332		65.3

				Northeast Frontier		1		–		–		–		1		583		4,41		1		583		75.6

				North Western		–		–		6,278		340		6,618		1,176,920		1,26,04,18		6,618		178		107.1

				Southern		7,670		–		6,038		–		7,681		2,365,826		2,14,62,57		7,681		308		90.7

				South Central		19,396		–		29,423		107		29,632		10,705,775		9,06,55,39		29,632		361		84.7

				South Eastern		5,951		–		7,461		1,150		13,680		2,249,338		2,04,83,34		13,680		164		91.1

				South East Central		54,386		–		13,256		–		54,529		18,112,881		17,54,94,20		54,529		332		96.9

				South Western		–		–		111		–		111		31,046		2,65,87		111		280		85.6

				Western		2,207		–		19,887		–		20,645		10,233,798		8,40,12,92		20,648		496		82.1

				West Central		–		–		6,692		17,109		23,801		9,125,207		6,87,64,89		23,801		383		75.4

				Total (B.G.)		206,639				206,830		–		206,639		127,563,044		1,08,76,93,11		–		617		85.3

				METRE GAUGE

				East Central		-		-		-		-		-		-		-		-		-		-

				Northern		-		-		-		-		-		-		-		-		-		-

				North Central		-		-		-		-		-		-		-		-		-		-

				North Eastern		-		-		-		-		-		-		-		-		-		-

				Northeast Frontier		-		-		-		-		-		-		-		-		-		-

				North Western		-		-		-		-		-		-		-		-		-		-

				Southern		-		-		-		-		-		-		-		-		-		-

				South Central		-		-		-		-		-		-		-		-		-		-

				South Western		-		-		-		-		-		-		-		-		-		-

				Western		-		-		-		-		-		-		-		-		-		-

				Total (M.G.)		-		-		-		-		-		-		-		-		-		-

				NARROW GAUGE

				Central		–		–		–		–		–		–		–		–		–		–

				Eastern		–		–		–		–		–		–		–		–		–		–

				East Coast		–		–		–		–		–		–		–		–		–		–

				Northern		–		–		–		–		–		–		–		–		–		–

				North Central		–		–		–		–		–		–		–		–		–		–

				Northeast Frontier		–		–		–		–		–		–		–		–		–		–

				South Eastern		–		–		–		–		–		–		–		–		–		–

				South East Central		–		50		50		–		50		–		2,52,32		–		–		–

				Western		–		–		–		–		–		–		–		–		–		–

				Total (N.G.)		–		50		50		–		50		–		2,52,32		–		–		–

				Total (A.G.)		206,639		50		206,639		–		206,639		127,563,044		1,08,79,45,43		206,639		617		85.3





NCV

		

		NCV of		toe/tonn

		Coal		0.463

		Diesel		1.035

				0.000086

				0.827

				0.000827





CEF

		#		Climate change and India : uncertainty reductin in greenhouse gas inventory estimates by AP Mitra

		$								pg 1.23

				Fuel Name		Conversion Factor		Carbon Dioxide Emission Coefficient				Reference

						(PJ/Mtoe)		(Gg CO2/PJ)		Million TCO2/TJ

				Crude oil		41.87		73.30		0.00007		IPCC 2006 $

				Natural gas		41.87		56.10		0.00006		IPCC 2006 $

				Liquefied Petroleum Gases (LPG)		41.87		63.10		0.00006		IPCC 2006 $

				Motor Gasoline		41.87		69.30		0.00007		IPCC 2006 $

				Jet fuel		41.87		71.50		0.00007		IPCC 2006 $

				Kerosene		41.87		71.90		0.00007		IPCC 2006 $

				HSDO		41.87		74.10		0.00007		IPCC 2006 $

				LDO		41.87		74.10		0.00007		IPCC 2006 $

				Heavy Fuel Oil		41.87		77.10		0.00008		IPCC 2006 $

				Naphtha		41.87		73.30		0.00007		IPCC 2006 $

				White Spirit & SBP		41.87		73.30		0.00007		IPCC 2006 $

				Lubricants		41.87		73.30		0.00000		IPCC 2006 $		Non energy use

				Bitumen		41.87		80.70		0.00000		IPCC 2006 $		Non energy use

				Paraffin Waxes		41.87		73.30		0.00000		IPCC 2006 $		Non energy use

				Petroleum Coke		41.87		97.50		0.00010		IPCC 2006 $

				Other Petroleum Products		41.87		73.30		0.00007		IPCC 2006 $

				Coking Coal		41.87		94.60		0.0000946		IPCC 2006 $

				Non coking		41.87		96.10		0.0000961		IPCC 2006 $

				Lignite		41.87		101.00		0.00010

				Nuclear		41.87		0.00		0.00000

				Hydro		41.87		0.00		0.00000

				Electricity		41.87		0.00		0.00000

				Wind		41.87		0.00		0.00000

				India Specific

				Fuel Name				Carbon Dioxide Emission Coefficient

						tC/TJ		t CO2/TJ		MTCO2/TJ

				Coking Coal		25.53		93.61		0.0000936		Table 4.13#

				Non coking		26.19		96.03		0.0000960		Table 4.14#

				Lignite		28.95		106.15		0.0001062		Table 2.2#





SPM_EF

		

				Information on Transport Modes in Chennai

				Transport mode		Emission factor in gram pollutant per km driven

						SPM		CO

				Bus		1.4		5.3

				Truck		1.6		7.3

				Car/taxi		0.07		23.4

				Scooter		0.12		10

				Autorikshaw		0.12		22

				bicycles		0		0

				cycle rickshaw		0		0

				walk		0		0

				source		http://ww2.unhabitat.org/wuf/2006/aqm/tool15.htm										(27 July 2007)

				Emission Factor for Particulate Matter

				For Power Plant**

				S.
No.		Type of
Fuel		Unit		S		Emission Factors (Kg/Unit): Particulate matter		Reference

				1		COAL		MT		0.15		6.5*A		Table 3.2; page 3-8		http://envis.maharashtra.gov.in/eLibrary/data/20040423125628001/20040423125628001_english.pdf

												0.39		kg/MT

						A - % Ash : 2- 10% Avg. 6%



http://ww2.unhabitat.org/wuf/2006/aqm/tool15.htm



SO2 EF

		

				SO2 Emission coefficients for indian fuels

				HSD		0.02		ton/ton

						465.2		ton/PJ

				Source		Garg A, Shukla PR. 2002. Emissions inventory of india. New Delhi: Tata McGraw Hill Publishing Co. Ltd. 125 pp.





NOx EF

		

				NOx Emission Coefficients (kg/TJ)

				Sectors/ Source categories						Coal		Natural gas		Oil		Wood/Wood waste		Charcoal		Other Biomass

				Energy Sector						300		150		200		100		100		100

				Manufacturing and construction						300		150		200		100		100		100

				Transport		Aviation								300

						Road						600		800

						Railways				300				1200

						Navigation				300				1500

				Other Sectors		Commercial				100		50		100		100		100		100

						Residential				100		50		100		100		100		100

						Agriculture		Stationary		100		50		100		100		100		100

								Mobile				1000		1200

				Source		Garg A, Shukla PR. 2002. Emissions inventory of india. New Delhi: Tata McGraw Hill Publishing Co. Ltd. 113 pp.

				Share of HSD in

						Roads		91.46%

						aviation		0.17%

						Shipping		1.15%

						Railways		7.22%

				Emission Coefficient (kg NOx per ton of HSD)

						35.95		kg NOx/tonn of HSD
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