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CHAPTER- 4

Irrigation Resources Baseline

4.1 
Introduction

West Bengal has done pretty well in agriculture sector. The position that the state enjoys in production of rice and some varieties of vegetables eloquently brings out this. There is no denying that there has been a slow down in growth of  agriculture sector for some years and this needs reversal to ensure higher productivity through increased cropping intensity, crop diversity, better market integration. The State Government has a focus on this as this will pave the way for augmentation of rural employment potential with the resultant beneficial impact on alleviation of rural poverty. It is also a fact that the ongoing major and medium irrigation projects have a long gestation period. Therefore the State Government through externally aided project of  ‘Accelerated Development of  Minor Irrigation” program wants to create an additional potential of 1,38900  ha of minor irrigation through implementation of minor irrigation schemes designed on judicious and conjunctive use of existing surface and ground water resources of the state. About 46% of the additional CCAs will be covered by schemes of RLIs and  surface flow schemes.   

4.2 
Minor Irrigation Status 

Third Minor Irrigation Census figures have been carried out in the State. This census puts the figure of minor irrigation potential at 3427193 ha and actual irrigated area at 1962824 ha. It is thus apparent that at this stage there is a substantial gap between the minor irrigation potential (both surface and ground)and the actual area irrigated. The status broken down districtwise is reflected in the Table- 4.2(i). Tables .4.2(ii), 4.2(iii), 4.2(iv), 4.2(v) & 4.2(vi) detail the status of ultimate irrigation potential, potential created and utilised for different types of irrigation schemes.:

Table – 4.2(i)

STATUS OF IRRIGATION IN DISTRICTS AS PER 3RD. MINOR IRRIGATION CENSUS

	Sl. No
	District
	CCA (ha )
	Irrigation potential(ha)
	Actual area irrigated(ha)

	
	
	Surface water
	Ground water
	Surface water
	Ground water
	Surface water
	Ground water

	1
	Bankura
	102288.65
	50966.07
	166514.11
	96016.67
	70545.97
	56493.69

	2
	Bardhaman
	36410.21
	168362.84
	55667.82
	361751.93
	28301.32
	183821.70

	3
	Birbhum
	54946.02
	50169.27
	94880.71
	96294.54
	35875.82
	45015.18

	4
	Dakshin Dinajpur
	22406.35
	49547.54
	34475.78
	65151.85
	14775.81
	44688.44

	5
	Darjeeling
	14631.57
	8144.00
	17706.06
	15085.14
	8994.59
	3581.94

	6
	Howrah
	58326.41
	8124.29
	132437.80
	15948.73
	75031.21
	8657.59

	7
	Hoogly
	29580.79
	93717.72
	45688.17
	155842.49
	33022.29
	107630.19

	8
	Jalpaiguri
	32280.13
	45734.22
	40499.12
	64437.65
	29030.98
	22452.77

	9
	Coochbehar
	8826.40
	62943.95
	15518.18
	106505.54
	4208.70
	52865.20

	10
	Maldah
	24352.08
	9776.61
	27428.34
	125299.91
	15243.11
	99631.69

	11
	Medinipur
	89610.11
	211479.27
	107787.96
	290490.23
	70067.05
	188784.15

	12
	Mursidabad
	24834.15
	170700.94
	46368.88
	315199.91
	I8664.83
	191767.59

	13
	Nadia
	18797.48
	119774.68
	36647.73
	209678.94
	11199.83
	155806.05

	14
	North 24-Parganas
	7971.82
	1039526
	12980.55
	199084.29
	7012.90
	113876.76

	15
	Purulia
	12365.85
	5003.38
	115859.89
	10119.76
	62872.49
	4029.91

	16
	South 24- Parganas
	78343.94
	15897.66
	105804.65
	20269.51
	63892.29
	13974.72

	17
	Uttar Dinajpur
	8857.78
	11794.42
	14580.52
	209175.08
	4357.56
	116650.60

	
	Total
	714829.74
	1381019.12
	1070841.27
	2356352.17
	553096.75
	1409728.17


Ministry of Water Resources, Government of India have published some data on minor irrigation in India and different States in the Water Data Complete Book, 2005. Tables below bring out the status of irrigation both major /medium and minor in the Country and West Bengal.

Table – 4.2(ii)

Ultimate Irrigation Potential (In ‘000ha) 

	Region
	Major and Medium 

( surface water)
	Minor irrigation
	Total

	
	
	Surface water
	Ground water
	

	India
	58465
	17372            64171
	140008

	West Bengal
	2300
	   1300              3318
	6918


            Source: Central Water Commission (P & P Directorate )

Table – 4.2(iii)

           Minor Irrigation ( surface & ground ) – Potential and Utilised ( in ‘000ha )

	Region
	Ultimate Irrigation Potential
	Achievement up to IX th Plan

	
	
	Potential created
	Potential utilised

	India
	81428
	56900.10
	49047.90

	West Bengal
	4618
	3792.50
	3098.10


      Source : Annual document ( 2003-2004 ) Planning Commission

Table – 4.2(iv)

  Irrigation Potential Created and Utilised - Major, Medium and Minor Irrigation

	Region
	Ultimate irrigation potential
	Achievement up to IXth Plan
	Target for Xth Plan

	
	
	PC
	PU
	PC
	PU

	India
	139893.00
	93946.38  80058.10
	15154.60  10360.90

	West Bengal
	6918.00
	5475.81    4625.24
	700.00        455.00


      Source: Annual Document 2003-2004 ( Planning Commission )

Table – 4.2(v)

Variation in Irrigation Potential- Utilisation and Gross Irrigated Area ( up to 2001-2002 )   In ‘000 ha

	Region
	Potential utilised
	Gross irrigated area
	Variation( absolute)
	% variation

	India 
	80058
	76443
	3615
	4.7

	West Bengal
	4625
	3661
	964
	26


Source: Annual document, 2003-2004 (Planning Commission )

It will thus appear that the figure of minor irrigation potential of the State as assessed by the Central Water Commission (P&P Directorate) is way above the figure of the 3rd. Minor Irrigation Census. The CWC figures also depict that there is a still a gap between the irrigation potential assessed and the irrigation potential created taking all forms of Irrigation (major, medium and minor) even if it is assumed that Xth plan target has been achieved in full. The figures of variation in irrigation potential and gross irrigated area clearly points out  that the percentage variation between these two figures is more than five times the figure for the whole country. This does not bode well for the irrigation sector of the state and definitely calls for remedy.

Analysis of the figures of irrigation status at the end of the 3rd. minor irrigation census indicate that there is a demand and scope  for development of minor irrigation using ground and surface water resources both at macro level of the state and the districts at the micro level. 

Third Minor Irrigation Census has also broken down the figures of CCA, irrigation potential   and actual area of irrigation down to the Block level in different districts proposed under the program. These figures are brought out for 30 sample blocks in the table below to indicate that there is gap between the figures of irrigation potential and the actual area irrigated at this level also. 
Table – 4.2(vi)

	District
	Blocks
	CCA(ha)
	Irrigation potential
	Actual area irrigated(2000-2001)

	
	
	Ground water
	Surface water
	Ground water
	Surface water
	Ground water
	Surface water

	Bankura
	Ranibundh
	396.91
	5416.14
	511.97
	9171.54
	303.03
	6615.64

	
	Kotulpur
	7316.48
	2778.07
	14666.86
	5522.37
	289.18
	2890.94

	Barddhaman
	Ketugram II
	4387.50
	1449.84
	8484.48
	1923..63
	2537.88
	610.21

	Birbhum
	Rampurhat I
	1036.96
	221.87
	1903.87
	4108.54
	999.43
	1577.09

	Dakshin Dinajpur
	Gangarampur
	9335.78
	3009.49
	12041.26
	4905.26
	10013.22
	2150.39

	Darjeeling
	Phansidewa
	3804.00
	917.42
	7724.82
	1297.44
	1289.31
	637.87

	Howrah
	Uluberia I
	20.00
	5544.50
	39.80
	12385.54
	0.00
	7370.12

	Hooghly
	Balagarh
	7289.17
	3103.79
	10895.52
	4504.82
	7065.64
	3540.33

	
	Chinsurah- Mogra
	1303.08
	840.54
	2113.01
	1158.21
	1795.57
	967.54

	Jalpaguri
	Mal
	3424.00
	1992.20
	5063.00
	3026.76
	2132.92
	1807.85

	
	Dhupguri
	6633.33
	1765.80
	10421.62
	2933.60
	5082.52
	1215.94

	Coochbehar
	Tufangung II
	4111.78
	479.30
	8152.56
	909.41
	3285.48
	241.04

	
	Sitai
	2718.70
	211.49
	4961.75
	407.50
	2565.10
	182.23

	Maldah
	Ratua II
	6007.15
	2566.92
	7507.82
	2848.47
	5903.85
	1403.80

	
	Gajole
	6023.12
	5230.18
	6509.31
	5481.17
	5384.56
	3994.50

	Purba Medinipur
	Khejuri I
	154.02
	100.70
	162.04
	102.98
	125.69
	99.69

	
	Panskura I
	5820.47
	1325.21
	7576.67
	1668.63
	4601.48
	813.34

	Paschim Medinipur
	Garbeta I
	7461.63
	1703.73
	14191.36
	2839.58
	10837.78
	2024.79

	Murshidabad
	Sagardighi
	6923.51
	2505.16
	13348.56
	4935.75
	10275.52
	3380.64

	
	Bharatpur I
	4953.76
	880.00
	11549.96
	1867.08
	4595.49
	717.53

	Nadia
	Nabadwip
	2131.28
	465.0
	3330.84
	889.80
	2141.56
	146.41

	North  24- Pgs
	Habra I
	11133.54
	1302.80
	8485.12
	91.44
	4804.07
	78.36

	
	Barrackpore I
	2230.28
	69.09
	4409.90
	97.13
	2408.83
	57.98

	
	Minakhan
	1615.09
	13.22
	3563.63
	13.22
	1909.09
	13.22

	Puruliya
	Jaypur
	454.85
	3133.95
	963.19
	3249.76
	464.52
	2846.16

	
	Neturia
	98.90
	4193.70
	201.34
	4798.66
	53.66
	1251.32

	South 24-Pgs
	Canning I 
	1369.49
	233.56
	1815.89
	438.40
	745.31
	154.61

	
	Kulpi
	44.03
	2480.90
	73.01
	4858.56
	28.30
	2084.15

	Uttar Dinajpur
	Goalpokhr I
	9755.21
	662.00
	14343.06
	907.81
	7603.81
	292.28


Figures against sample blocks in different agro-climatic zones reflect that the gap between irrigational potential and the actual area irrigated is quite significant.  In absence of the data for 4th. Minor Irrigation Census and assuming that there has been a net increase of 10% in actual area irrigated during the period covered by the last census the gap will exist even after 2006-2007. Thus there is a demand for minor irrigation at the block level. This also got support form stakeholder consultations wherein the participants stressed on expansion of the area under irrigation to help augmentation of cropping intensity attendant with crop diversification.

4.3  
Water Resources of the State

The Expert Committee on irrigation (1987) made a comprehensive assessment of both surface and ground water in 25 basins of West Bengal and this report of the Expert Committee is the first baseline work towards the sustainable water management of the State. The Committee estimated the surface water resource of West Bengal as 13.29 Mham and only 40% of this quantum was earmarked as utilisable.Ground water was assessed to be 1.46 Mham and the entire quantum was said to be utilisable. The table brings out the status as determined by the Committee.

Table – 4.3(i)

Availability of water in West Bengal

	Surface and Ground Water
	Availability (mham)
	Utilisable

	Surface Water
	13.29
	5.31

	Ground Water
	1.46
	1.46

	Total
	14.75
	6.77


Source: :State Irrigation Department, 1987

The Committee also assessed availability of surface and ground water in the State for 25 basins in the manner as given in the following table-4.3(ii):

Table – 4.3(ii)

Basin-wise water availability

	Sl. No.
	Basin
	Surface water

(mcm)
	Groundwater

(mcm)
	Total

(mcm)

	1
	Sankosh
	1365
	41
	1496

	2
	Raidak
	6666
	246
	6912

	3
	Torsa
	11908
	1295
	13203

	4
	Jaldhaka
	12665
	822
	13487

	5
	Tista
	32124
	439
	32563

	6
	Mahananda
	13334
	1425
	14759

	7
	Punarbhava
	1034
	211
	1245

	8
	Atrai
	487
	172
	659

	9
	Pagla-Bansloi
	591
	162
	753

	10
	Brahmani-Dwarka
	1957
	629
	2586

	11
	Mayurakshi
	2590
	798
	3388

	12
	Ajoy
	2509
	810
	3319

	13
	Damodar
	8924
	877
	9801

	14
	Dwarekeshwar-Gandeswari
	3330
	638
	3968

	15
	Silabati
	2068
	709
	2777

	16
	Kanshabati
	3233
	653
	3886

	17
	Kalighai
	818
	253
	1071

	18
	Rupnarayan
	1188
	63
	1251

	19
	Pichaboni
	462
	44
	506

	20
	Rasulpur
	401
	39
	440

	21
	Haldi
	327
	1
	328

	22
	Jalangi
	3707
	964
	4671

	23
	Bhagirathi
	13643
	2408
	16051

	24
	24-Pgs Basin
	3929
	639
	4568

	25
	Subarnarekha
	3645
	241
	3886

	Total
	
	132905
	14579
	147484


It will be clear from   the figures in the table that the Tista basin has the largest surface waters followed by the Bhagirathi, the Jaldhaka, Mahananda and the Torsa. As far as ground water resources are concerned the Bhagirathi is the richest followed by Mahananda, Torsa, Jalangi, Damodar, Jaldhaka, Ajoy, Mayurakshi, and Silabati.

Central Ground Water Board assessed annual ground water availability as 1.76 Mham While the Irrigation Commission of the Government of India put it as 2.38 Mham. Thus there has been an upward revision of ground water availability in the State. The State Irrigation Department in their 1999 report projected the sectoral demand of for water as projected in the table below. 

Table – 4.3(iii)

Sectoral requirement of water

	Sl. No.
	Sector
	2000
	2011
	2025

	1
	Agriculture
	5.38
	7.71
	10.98

	2
	Domestic
	0.26
	0.28
	0.38

	3
	Industry
	0.26
	0.38
	0.59

	4
	Power(Thermal)
	0.31
	---
	---

	5
	Inland Navigation
	3.63
	3.63
	3.63

	6
	Forestry
	0.01
	0.01
	0.01

	7
	Ecology, Environment and Others
	1.00
	1.00
	1.00

	Total (Mham)
	
	10.85
	13.02
	16.60


Source: State Irrigation Department  

CGWB in their assessment of ground water resources of the country and the State arrived at the figures as furnished below; 

                                                                                              India               West Bengal

a. Total  Replenishible  GW resources                     431.89                   23.09  

b. Available GW resources for irrigation.                 360.95                    19.63    

c. Net Draft                                                               115.07                     4.75

Central Ground Water Board in their March, 2004 assessment of the ground water resources of the State have arrived at the following figures;

· Total ground water recharge;  3.036 m ham

· Unaccounted gw recharge :  0.29 m ham

· Net ground water availability : 2.746 m ham

· Gross ground water draft for all uses: 1.165 m ham

· Stage of ground water development: 42%

· Annual allocation of ground water for domestic and 

Industrial water supply: 0.124m ham

· Net ground water availability for future irrigation: 1.532 m ham

    Districtwise picture emerging from the CGWB study is presented in the table below :

              Table 4.3(iv) Ground water availability in districts

	SL no
	District
	Area in ha

Total gw  assessment unit
	Total gw

Recharge

ham
	Natural Discharge

During Non-mon

Soon ham
	Net gw

Availability

ham
	Existing Gross gw

draft for all uses ham
	Stage of gw develop-

Ment (%)
	Allocation for dom.

And ind. Uses for 25 yrs

ham
	Net gw Availability for 

Future use ham

	1
1
	Bankura


	688245
	209153
	19227
	189926
	56837
	29.93
	6376
	131453

	2
	Burdwan
	660119


	333868
	30573
	303295
	131900
	43.49
	12187
	161807

	3
	Birbhum
	419017


	166715
	14103
	152612
	39359
	25.79
	6473
	111252

	4
	Darjeeling
	84804


	52175
	5218
	46957
	2507
	5.34
	1719
	43539

	5
	Dinapur(S)
	216844
	95203
	8083
	87120
	41231
	47.33
	3519
	44555

	6
	Howrah
	60776


	37034
	3703
	33330
	6870
	20.61
	2421
	25813

	7
	Hoogly
	266150


	169601
	16960
	152640
	59093
	38.71
	8419
	91175

	8
	Jalpaiguri
	371135


	263621
	26362
	237259
	10335
	4.36
	5957
	224667

	9
	Coochbehar
	286492


	231666
	23167
	208500
	34783
	16.68
	5006
	172412

	10
	Malda
	356616


	140338
	13210
	127128
	72379
	56.93
	8278
	51613

	11
	Medinipur(E)
	169574


	82601
	8260
	74341
	28882
	38.85
	3965
	44342

	12
	Medinipur(W)
	911350


	381808
	37362
	344447
	123847
	35.96
	10453
	217653

	13
	Murshidabad
	503485


	252264
	25226
	227038
	200837
	88.46
	18303
	16842

	14
	Nadia
	367122


	217234
	21727
	195511
	171919
	87.93
	9320
	20358

	15
	24-Pgs(North)
	279353


	157640
	15764
	141876
	101005
	71.19
	10859
	36951

	16

	Purulia
	620409


	76745
	6598
	70147
	9666
	13.78
	4940
	59207

	17
	Dinajpur(N)
	313182


	168191
	14505
	153686
	72265
	47.62
	5808
	79221

	
	Total
	6574673
	3035857
	290044
	2745813
	1164738
	42
	124005
	1532016


West Bengal ranks second (MCM of ground water/1000ha) and third (MCM of ground water/100 sq km of geographical area amongst major Indian States. The figures for West Bengal stand as below:

· Gross replenishable GW per unit of net cropped area: 
5.55MCM/1000ha

· Gross replenishable GW per unit of geographical area: 34.12 MCM/ 100 sq km

The study instituted by the West Bengal State Pollution Control Board on water resources and quality in West Bengal has made an assessment of total water resources of the state. The report of the Board summarises the water resources of the state as reflected in the table below; 
Table – 4.3 (v)

Total Ground Water Resources (BCM per year)

	District
	Area

( sq km)
	Monsoon resources (bcm) from
	Non-monsoon resources (bcm) from
	Annual resources (bcm) from
	Annually replenishible ground water , including discharge (bcm)

	
	
	Rainfall
	Upstream runoff
	Rainfall
	Upstream runoff
	Rainfall
	Upstream run-off
	

	Darjeeling
	3149
	5.72
	15.64
	0.06
	0.61
	5.78
	16.25
	0.52

	Jalpaiguri
	6227
	11.32
	31.12
	-0.02
	1.45
	11.30
	32.56
	2.64

	Coochbihar
	3387
	6.17
	42.09
	0.25
	2.08
	6.42
	44.12
	2.32

	Uttar Dinajpur
	3140
	3.73
	15.88
	-0.43
	0.97
	3.31
	16.86
	1.68

	Dakshin Dinajpur
	2219
	1.85
	17.72
	-0.31
	0.93
	1.55
	18.64
	0.95

	Maldah
	3733
	2.84
	446.16
	-0.70
	107.05
	2.14
	553.21
	1.40

	Murshidabad
	5324
	2.50
	454.17
	-1.96
	107.71
	0.54
	561.88
	2.52

	Birbhum
	4545
	2.56
	4.02
	-1.10
	0.47
	1.46
	4.50
	1.67

	Barddhaman
	7024
	3.68
	22./43
	-1.83
	23.71
	1.84
	45.54
	3.34

	Nadia
	3927
	1.61
	25.03
	-1.88
	23.22
	-0.27
	48.25
	2.17

	N 24-Pgs
	4094
	2.60
	26.87
	-0.69
	23.45
	1.91
	50.33
	1.58

	Hoogly
	3149
	1.61
	39.99
	-1.03
	25.29
	0.59
	65.28
	1.70

	Bankura
	6882
	3.85
	10.63
	-1.78
	2.72
	2.06
	13.35
	2.09

	Purulia
	6259
	4.44
	7.93
	-0.76
	1.67
	3.68
	9.60
	0.77

	Purba Medinipur
	4795.2
	3.66
	50.49
	-0.38
	26.19
	3.27
	76.68
	0.83

	Paschim Medinipur
	9285.8
	4.82
	2.81
	-2.46
	0.80
	2.36
	3.61
	3.82

	Howrah
	1467
	1.15
	41.95
	-0.19
	25.41
	0.96
	67.36
	0.37

	S 24- Parganas
	9960
	5.45
	54.65
	-3.59
	26.39
	1.86
	81.03
	3.84

	Kolkata
	185
	0.21
	26.64
	0.04
	23.43
	0.25
	50.07
	0.00

	West Bengal
	88752
	69.78
	488.26
	-18.76
	110.30
	51.02
	598.56
	34.21


Source: WBSPCB report on water resources and quality,2009

It will thus appear that the districts of Darjeeling, Jalpaiguri, Coochbehar, Uttar Dinajpur, Maldah, Bankura, Puruliya, Purba Medinipur, Paschim Medinipur and South 24-Parganas are comfortably placed as far as annual resources from rainfall are concerned.. Similarly the districts of south 24-Parganas, Paschim Medinipur, Bankura, Barddhaman, Murshidabad, Jalpaiguri and Coochbehar have high replenishible ground water including discharge.
4.4   
Ground water availability in districts
The summary as presented in the table that follows shows the status of ground water availability as assessed by the CGWB data together with Arsenic and Fluoride status of the corresponding blocks as of 2007.
Table – 4.4(i)

Status of ground water availability in the districts of West Bengal

	District
	Total no of Blocks
	Blocks with GW data
	AV. Annual GW draft(mm)
	GW development stage
	No of blocks
	Blocks classified as
	As found in blocks
	Fl found in Blocks

	
	
	
	
	
	Pre-monsoon depletion
	Post-monsoon depletion
	safe
	semicritical
	critical
	
	

	Darjeeling
	12
	2
	8.0
	5.3
	0             0
	2
	
	

	Jalpaiguri
	13
	8
	16.6
	4.4
	0             0
	8
	
	

	Coochbehar
	12
	12
	102.7
	16.7
	0             0
	12
	
	

	Uttar Dinajpur
	9
	9
	230.1
	47.0
	0             0
	9
	
	1

	Dakshin Dinajpur
	8
	8
	185.8
	47.3
	2             0  
	8
	
	7

	Maldah
	15
	15
	193.9
	56.9
	0             0
	13     2    
	7
	4

	Murshidabad
	26
	26
	377.2
	88.5
	5             4
	10    15     1
	22
	

	Birbhum
	19
	19
	86.6
	25.8
	4             4
	15     4      
	
	9

	Barddhaman
	31
	29
	187.8
	43.5
	7             5
	23     6     
	5
	

	Nadia
	17
	17 
	440.4 
	88.5
	0             0
	11     6
	17
	

	24-Pgs(N)
	22
	17
	246.7 
	71.2
	1             0
	17
	17
	

	Hoogly
	18
	18
	187.7
	38.7
	10           2
	16     2     
	1
	

	Bankura
	22
	22
	82.6
	29.9
	3             0
	22
	
	12

	Puruliya
	20
	20
	15.4
	13.8
	3             0
	20
	
	15

	Purba Medinipur
	26
	10
	60.2
	38.9
	8             1
	9      1        
	
	

	Paschim Medinipur
	28
	28
	133.4
	36.0
	13           1
	27    1        
	
	

	Howrah
	14
	5
	46.8
	20.6
	4             0
	5
	
	

	24-Pgs (S)
	29
	0
	
	
	
	
	
	

	West Bengal
	341
	265
	148.2
	42.4
	60         17    
	227  37      1
	69
	48


The table clarifies that ground water development in the districts of Murshidabad and Nadia is at the stage of 88.5% corresponding to the average annual ground water draft of 377.2 mm and 440.4 mm.

On the basis of the assessment made by State Water Investigation Directorate (SWID), ground water status of the districts stands as reflected below in the table-4.4(ii):
Table – 4.4(ii)

 DISTRICT WISE GROUND WATER AVAILABILITY

	Sl. No.
	District
	Max.pre-monsoon GW level ( 2006)- mbgl
	Total ann. GW recharge( ham)
	Nat. disc . during non-monsoon(ham)
	Net av. GW available(ham) 
	Existing GW draft for irrigtn (ham).
	Existing gross GW draft for Dom. & Ind use(ham) 
	Toatal GW draft(ham)
	Stage of GW development in %
	Aquifer conditions 

	1
	Cooch behar
	2.15 to 5.10
	138148
	13814
	124333
	20901
	2475
	23376
	18.57
	safe

	2
	Jalpaiguri
	3.65 to 14.0
	119805
	11981
	107824
	2626
	1239
	3866
	3.59
	safe 

	3
	Birbhum
	6.70 to 17.70
	56858
	5015
	51842
	14651
	1133
	15785
	30.45
	4 blocks semi-critical

	4
	Bankura
	5.61to 20.70
	176791
	15990
	160800
	50211
	3519
	53731
	24.07   
	safe

	5
	24 Pgs         ( North)
	2.45 to 13.55
	79207
	7920
	71288
	44499
	3896
	48395
	67.89
	safe

	6
	Darjeeling    ( part)
	10.55 to 11.35
	52175
	5218
	46957
	1700
	807
	2507
	5.34
	safe

	7
	Uttar Dinajpur
	3.35 to 7.58
	168191
	14505
	153686
	68657
	3608
	72265
	47.02
	Safe 

	8
	Dakshin Dinajpur
	6.79 to 12.70
	95203
	8083
	87120
	39045
	2186
	41231
	47.33
	Safe

	9
	Malda
	3.60 to 27.17
	140338
	13210
	127128
	67237
	5142
	72379
	56.93
	 Semi-critical in 2 blocks

	10
	Murshidabad
	4.29 to 20.03
	252264
	25226
	227038
	191893
	8944
	200837
	88.46
	Semi-critical in 15 blocks; critical in 1 block

	11
	Bardhaman
	6.95 to 21.88
	333868
	30573
	303295
	123679
	8221
	131900
	43.49
	6 blocks semi-critical

	12
	Howrah
	10.60 to 12.80
	37034
	3703
	33330
	5096
	1774
	6870
	20.61 
	safe

	13
	Hoogly
	11.60 to 21.45
	169601
	16960
	152640
	53047
	6047
	59093
	38.71
	Semi-critical in 2 blocks

	14
	Nadia
	5.60 to 9.92
	217234
	21723
	195511
	166677
	6266
	172943
	88.46
	Semi-critical in 6 blocks

	15
	Purulia
	4.83 to 11.50
	76745
	6598
	70147
	6000
	3666
	9666
	13.78
	Safe

	16
	Paschim Medinipur
	6.75 to 21.95
	381808
	37362
	344447
	116340
	7507
	123846
	35.96
	Semi- critical in 1 block

	17
	Purba Medinipur
	14.40  to 70.00
	82601
	8260
	74341
	26034
	2847
	28882
	38.85
	1 block semi-critical

	18 
	24 Pgs (South )
	
	
	
	
	
	
	
	
	


Individual block level data of SWID assessment have been furnished at Annexures IV & V.

SWID study broken down to the sample block level as brought out in the table depicts the status of ground water availability at the block level.
Table – 4.4(iii)

	Sl. No
	District/Block
	Max. Premonsoon GW level(2006)
	Tot. ann. Recharge(ham)
	Nat. disc. During monsoon(ham)
	Net Ann. GW available
	Existing Gr, GW draft for Irrign. (ham)
	Existing GW draft(Gr)for Dom & Ind(ham)
	Gross GW draft for all uses(ham)
	Stage of GW development (in % )
	Aquifer

condition

	1
	Coochbehar

i.Tufangunge II

ii.Sitai
	4.15      

4.30
	20526

11965
	2053

1196
	18473

10768
	2316

1048
	269

157
	2585

1205
	13.99

11.99
	Safe

safe

	2
	Jalpaiguri

i.Dhupguri

ii. Mal
	14.00

7.80
	39913

44400
	3991

4440
	35922

39960
	1371

365
	685

250
	2056

615
	5.72

1.54
	Safe

Hilly

	3
	Darjeeling

i. Phansidewa
	11.35
	29134
	2913
	26221
	1452
	414 
	1865
	7.11
	Safe

	4.
	Uttar Dinajpur

i. Goalpkhar I
	3.35
	18080              
	1808
	16272
	4748
	414
	5162
	31.72
	Safe

	5. 
	Dakshin Dinajpur

i. Gangarampur
	6.79
	13728
	1373
	12355
	8683
	414
	9096
	73.63
	Safe

	6
	Maldah

i.Gajole

ii. Ratua II
	5.22

10.89
	20365

5893
	2036

589
	18328

5303
	5756

4098
	479

258
	6234

4356
	34.01

82.14
	Safe

Safe

	7
	Murshidabad

i.Bharatpur I

ii. Sagardighi
	18.90

19.77
	7746

13695
	775

1369
	6971

13325
	2932

5638
	263

404
	3195

 6042
	45.84

49.03
	Semi-critical

Semi-critical

	8
	Birbhum
i. Rampurhat I
	17.70
	9235
	924
	8312
	773
	256
	1028
	12.37
	Safe

	9
	Barddhaman

i. Ketugram II
	14.62
	8125
	664
	7461
	4241
	176
	4417
	59.20
	Safe

	10
	Nadia

i.Nabadwip
	5.60
	5582
	558
	5024
	3027
	203
	3230
	64.29
	Safe

	11. 
	 Howrah

i. Uluberia I
	
	
	
	
	
	
	
	
	safe

	12 
	Hoogly

i. Balagarh

iiChinsurah - Mogra
	15.92

16.80
	12609

5504
	1261

550
	11349

4953
	4508

692
	346

310
	4853

1002
	42.77

20.22
	Safe

Safe

	13.
	Bankura

i. Ranibandh

ii. Kotulpur
	12.65

14.75
	6780

13764
	678

1376
	6102

12387
	173

6802
	170

263
	343

7065
	5.62

57.04
	Safe

safe

	14. 
	Puruliya

i.Joypur

ii.Neturia
	6.01

4.83
	2200

3269
	110

327
	2090

2942
	799

138
	172

139
	972

277
	46.49

9.41
	Safe

Safe

	15. 
	Paschim Medinipur

i.Garbeta I
	7.60
	17979
	1798
	16181
	8142
	314
	8456
	52.26
	Safe

	16.
	Purba Medinipur

i. Khejuri I

ii. Panskura I
	21.20
	11130
	1113
	10017
	2345
	479
	2824
	28.19
	Safe

 

	17
	24-Parganas(N)

i. Habra I

ii. Barrackpore I

iii.Haroa
	10.17

11.50

6.40
	7966

5417

7734
	797

542

773
	7169

4876

6960
	4438

1599

2549
	323

442

303
	4761

2040

2852
	66.41

41.84

40.98
	Safe

Safe

safe

	18
	24-Parganas (S )

i.Canning I

ii. Kulpi  
	2.80

6.00
	
	
	
	
	
	
	
	Safe

safe


Semi-critical and critical blocks are confined within the limits of 8 districts. The blocks against each of these districts are furnished below:

· Barddhaman;  Bhatar, Ketugram-I, Mangalkot, Memari II, Monteswar, Purbasthali II

· Birbhum: Nalhati II, Nanoor, Murarai II, Rampurhat II

· Hoogly: Goghat I, Pandua

·  Malda: Harischandrapur II, Kaliachak I

·  Medinipur(W): Daspur II

· Medinipur(E) : Moyna

·  Murshidabad: Barwan, Berhampur, Bhagawangola I, Bhagwangola II, Hariharpara, Jalangi, Lalgola, Jiagunge, Nowda, Raninagra, Bharatpur I, Suti II, Sagrdighi, Domkal, Nabagram and Bharatpur II ( critical)

· Nadia:  Chapra, Hanskhali, Karimpur I, Karimpur II, Tehatta I and Tehatta II.  

4.5   
Ground water aquifers and their yield

Based on the geological and geomorphologic set up, characteristics of the aquifers and chemical character of ground water the State can be divided into two broad units.

Fissured Formations: Ground water occurs in these formations in the upper weathered mantle (thickness5-10m) and at deeper levels (60-100m depth) in the fractures, fissures and joints where limited quantities of ground water (less than 20m3/hr) may be available from bore wells and large dia dug wells

Porous Formations: Ground water occurs in this formation both under water table and confined condition. In Nadia, Murshidabad (except Kandi Sub-division) districts down to 150m there is absence of any significant clay beds making the entire aquifer up to 150m depth to occur under water table condition.

 In the Bhabar Zone (foothills of Himalayan) aquifers are having very deep water table and are characterised by high seasonal variation of water table to the tune of 10-12m.

In the lateritic part occurring in parts of Birbhum, Barddhaman, Bankura & Paschim Medinipur districts, individual aquifers are of limited thickness and is continuous nature. The potential of this aquifer is very poor. By and large yield of the tube well (down to 100-400mbgl) varies from 80-100m3/hr. 

In the coastal tract of Purba  Medinipur, S 24- Parganas, southern part of N 24- Parganas, Bidhannagar and some parts of Haora lying in the active delta of the Ganga --- the Bhagirathi river system ground water occurs under a characteristic hydro-chemical situation in which fresh water group of aquifers occurs within span of 120-300m sandwiched between saline to brackish aquifers. Yield of the tube well varies from 100-150m3//hr. Some of the hot springs (35-410C) from deep seated fractured zones of older rocks occurs around Bakreswar, Birbhum districts

Based on the yield prospects the State can be divided into three parts namely:

· Areas of prolific ground water resources (yield is more than 150m3//hr) : Jalpaiguri, Coochbihar, Medinipur, N&S 24- Parganas districts

· Areas with moderate yield(yield between 50 - 150m3hr) : Comprising part of Malda,Uttar & Dakshin Dinajpur, western part of Murshidabad, marginal tract of Birbhum, Barddhaman, Bankura and Medinipur districts

· Areas with limited yield prospect (yield less than 50 cum/hr) : Extreme marginal tracts of Medinipur, Bankura, Purulia
Table – 4.5(i)

	Formations
	Districts
	CGWB Findings

	Consolidated/ Semi-consolidated/Hard Crystalline rocks
	Purulia,
Bankura,
Medinipur,
Barddhaman, 
Birbhum
	Ground water occurs in :
i) Weathered residuum within 10mbgl.
ii) Fractures within 65mbgl having discharge within 20 m3/hr.

	Gondwana
Sandstone 


	Purulia,
Barddhaman, 
Birbhum
	Ground water occurs in the fractured zone within 100mbgl generally discharging 10 m3/hr with maximum discharge of 22m3/hr.


	Formations
	Districts
	CGWB Findings

	Unconsolidated /Recent Alluvium 


	Darjeeling,
Jalpaiguri,
Kochbihar,
Uttar Dinajpur,
Dakshin Dinajpur,
Malda,
Murshidabad,
Nadia,
North 24 Parganas,
Hugli, 
Haora,
Medinipur,
Barddhaman,
Bankura,
Birbhum 










Coastal areas/
North 24 Parganas, South 24 Parganas, Medinipur, Haora
	Ground water occurs both under unconfined & confined condition within the explored depth of maximum 600mbgl. Aquifers are fairly thick & regionally extensive with large yield prospect of about 150m3/hr.
In Birbhum and Bankura districts aquifers beyond 136mbgl upto the drilled depth of 350mbgl in the Tertiary formation are found under autoflow condition.
The occurrence of Arsenic in ground water in the depth span of 20-80 mbgl restricted mainly in the eastern part of Bhagirathi river has posed a serious problem. In view of the situation exploration work has been undertaken in the arsenic infested areas & arsenic free deeper aquifers could be identified beneath a thick clay bed in Nadia district. 

Fresh ground water bearing aquifer occurring in varying depth ranges within 180-360mbglwithin the drilled depth of 600mbgl have been established. The fresh group of aquifers are sandwiched between saline/brackish aquifer. The top saline/brackish aquifer lies within the depth span of 20-180m with maximum depth of 320mbgl in the extreme south. Suitably constructed tube well tapping 35m cumulative thickness can yield 100-150m3/hr. Shallow fresh water aquifers occur in present day dunes in Digha-Ramnagar area of Medinipur dist. down to the depth of 9 mbgl & in levee deposit within 50mbgl in Baruipur -Sonarpur-Bhangar-Caning tract in South 24 Parganas. High Concentration of As in ground water is reported in this levee deposit. 


	Formations
	Districts
	CGWB Findings

	Older Alluvium
	Bhabar zone/ parts of Darjeeling & Jalpaiguri









Barind Tract/ parts of Malda,Dakshin Dinajpur 

Lateritic Terrain/ parts of Birbhum, Barddhaman, Bankura, Medinipur, Murshidabad
	In the submontane zone of Himalaya the sediments consist of unassorted materials varying from boulders to sand of various grades. The aquifers are having deep water table & are characterised by high seasonal variations of water level to the tune of 10-12m. Recent exploration identified the potential granular zones within the depth range of 150mbgl capable of yielding up to 68m3/hr.


Ground water under semi-confined to confined condition below a blanket of about 60m thick clay bed. Saturated granular zone of discontinuous nature generally occurs in the depth span of 65-110m, which is capable of yielding upto50m3/hr.


The maximum thickness of older alluvium is within 50m, which is capped by laterites. Individual aquifer in older alluvium is of limited thickness and discontinuous in nature has poor yield prospect. Recent exploration in the tract has indicated the presence of unconsolidated to semi consolidated Tertiary gravel & sand stone, porous in nature, within depth zone of 100-140mbgl.which has the yield prospect of 180m3/hr. 


Central Ground Water Board has made following recommendation on abstraction of ground water in different formations:

Consolidated/ Semi-consolidated/Hard Crystalline rocks:

In this water scarce area, topographic lows, zone of intersection of regionally extended joints & fractures (to be identified by resistivity survey) are the suitable locales for ground water development through dug and dug-cum-bore wells. Bore wells within 100m depth is found suitable. Location of the well site should be pinpointed after detailed geophysical survey.

Gondwana Sandstone:

Bore wells within 100m depth are found suitable. Location of the well site should be pinpointed after detailed geophysical survey.

Unconsolidated /Recent Alluvium:

 Bore wells within 100m depth is found suitable. Location of the well site should be pinpointed after detailed geophysical survey. Ground water can be utilised through heavy-duty tube wells within 120mbgl & shallow tube wells within 60mbgl. In arsenic infested area development of shallow aquifers should be avoided
4.6      Agriculture water demand

A study has been undertaken by the West Bengal State Pollution Control Board on ’Water Resources and Quality’ of West Bengal .  The report provides a statement on demand of water by agriculture and also has made projections on requirement of water by the agriculture sector for a few decades in future. The following table summarises the current (average for the period 1994-95 to 2003-2004) demand and supply of rain water.
Table – 4.6(i)

Agricultural water demand   and supply through rainfall

	District
	Area    (sq km)
	Cultivable area ( 2004-2005) sq km
	Monsoon(mcm)
	Non-monsoon(mcm)
	Annual(mcm)

	
	
	
	Water demand
	Assured rainfall (75%)
	Av. Rainfall
	Water demand
	Assured rainfall  (75%)
	Av. Rainfall
	Water demand
	Assured rainfall l(75%)
	Av. Rainfall

	Darjeeling
	3149
	1622
	330
	3273
	3607
	271
	701
	856
	601
	4186
	4463

	Jalpaiguri
	6227
	3648
	2077
	8282
	9016
	876
	1693
	2207
	2953
	10674
	11222

	Coochbehar
	3387
	2694
	1878
	6287
	7014
	902
	1492
	1798
	2780
	8413
	8812

	Uttar Dinajpur
	3140
	2811
	1956
	5002
	5348
	1882
	1128
	1418
	3837
	6275
	6766

	Dakshin Dinajpur
	2219
	1952
	1694
	2429
	2869
	825
	710
	895
	2519
	3265
	3763

	Maldah
	3733
	2853
	1557
	3119
	3731
	1714
	898
	1161
	3271
	4431
	4893

	Murshidabad
	5324
	4089
	2529
	4055
	4773
	2994
	1244
	1577
	5523
	5726
	6350

	Birbhum
	4545
	3441
	2945
	3423
	3933
	1550
	1061
	1322
	4495
	4853
	5255

	Barddhaman
	7024
	4915
	4007
	4995
	5770
	3978
	1689
	2092
	7984
	7216
	7862

	Nadia
	3927
	3145
	1609
	3159
	3697
	3129
	1044
	1359
	4738
	4602
	5056

	24-Pgs(N)
	4094
	2686
	1926
	2927
	3306
	2042
	950
	1215
	3968
	4148
	4520

	Hoogly
	3149
	2302
	1827
	2500
	2781
	2155
	785
	1016
	3983
	3481
	3797

	Bankura
	6882
	3958
	3170
	4077
	4591
	1314
	1222
	1534
	4484
	5795
	6125

	Puruliya
	6259
	4614
	2678
	4539
	5366
	455
	1278
	1588
	3133
	6180
	6954

	Purba Medinipur
	4795 
	3023
	2903
	3378
	3749
	2556
	1037
	1383
	5459
	4566
	5132

	Paschim Medinipur
	9286
	6104
	4556
	6937
	7440
	2814
	1964
	2697
	7370
	9012
	10136

	Howrah
	1467
	941
	713
	1051
	1168
	887
	314
	425
	1600
	1433
	1593

	24-Pgs (S)
	9960
	4005
	3479
	4650
	5074
	1494
	1389
	1850
	4972
	6256
	6924

	West Bengal
	88752
	58802
	42339
	69710
	77830
	32024
	21051
	25802
	74362
	98329 
	103632


Source: WBSPCB report on water resources and quality,2009

The figures in the table show deficit in many districts particularly during the non-monsoon season. Five districts namely Barddhaman, Nadia, Hugli, Purba Medinipur and Howrah show annual deficit with respect to 75% of assured rainfall meaning thereby that at least once in 4 years the demand cannot be met through local resources.

This study has also indicated that the demand for water in the agriculture sector is going to go up in future decades in the manner as brought in the following table – 4.6(ii)
Table – 4.6(ii)

Agriculture water demand in future decades ( in mcm)

	District
	2011
	2021
	2031

	
	Monsoon
	Nonmonsoon
	Nonmonsoon
	Nonmonsoon

	Darjeeling
	330.4
	357.5
	426.9
	496.2

	Jalpaiguri
	2077.4
	1155.7
	1379.8
	1603.9

	Coochbehar
	1878.0
	1191.0
	1421.9
	1652.8

	Uttar Dinajpur
	1955.5
	2484.0
	2965.6
	3447.2

	Dakshin Dinajpur
	1694.1
	1089.0
	1300.2
	1511.4

	Maldah
	1556.9
	2268.8
	2701.6
	3140.3

	Murshidabad
	2528.6
	3951.7
	4717.9
	5484.1

	Birbhum
	2944.9
	2045.4
	2442.0
	2838.6

	Barddhaman
	4066.8
	5250.1
	6268.0
	7286.0

	Nadia
	1609.3
	4129.7
	4930.4
	5731.1

	24-Pgs(N)
	1925.6
	2695.6
	3218.2
	3740.9

	Hoogly
	1827.0
	2845.0
	3396.6
	3948.2

	Bankura
	3170.4
	1733.9
	2070.1
	2406.2

	Puruliya
	2678.1
	600.8
	717.3
	833.8

	Purba Medinipur
	2902.8
	3374.1
	4028.3
	4682.5

	Paschim Medinipur
	455.7
	3714.2
	4434.3
	5154.5

	Howrah
	713.5
	1170.2
	1397.0
	1623.9

	24-Pgs (S)
	3478.6
	1971.4
	2353.6
	2735.9

	West Bengal
	42338.6
	42267.9
	50463.2
	58658.4


             Source:  WBSPCB Report on water resources and quality,2009

Figures in the table indicate that the demand for water during non-monsoon   in the agriculture will rise by more than 11% during each of the decades commencing from 2011.

Figures of net and gross irrigated area per thousand   persons when compared with India or some other states point out that the State is way behind and there is a need to improve through expansion of area under irrigated agriculture.

Country/State               Net irrigated area in ha              Gross irrigated in ha

                                             
     per ‘000 persons                          per ‘000 persons

1. India                                   
 53.16                                                   73.04

2.Punjab                                
147.87                                                330.35

3.Bihar                                  
 43.68                                                   57.93

4.Orissa                                
 52.52                                                   57.76

5.Andhra Pradesh                 
 59.41                                                   77.83

6.Tamilnadu                          
 46.28                                                   55.92

7.West Bengal                      
 29.36                                                   42.08

Source: Ministry of Agriculture, Directorate of Economics and Statistics (2001-2002)

CHAPTER- 5

COUNTRY/ STATE POLICY AND REGULATORY FRAMEWORK

5.1   
National Policies

5.1.1  National Environmental Policy, 2006: This policy intends to mainstream environmental concerns in all developmental activities.. The policy stresses on conservation of critical environmental resources, intra-generational and inter-generational equity, efficiency in environmental resource use and adoption of a pre-cautionary approach.
5.1.2  
National Water Policy, 2002: The policy looks at water as a scarce and precious national resource to be planned, developed, conserved and managed as such. This lays down that water resources development and management need be planned for a hydrological unit such as drainage basin as a whole or for sub-basin multi-sectorally taking into account surface and ground water for sustainable use incorporating quantity and quality aspects as well as environmental considerations.

5.1.3 
National Agricultural Policy, 2002:  The policy seeks to promote technically sound, economically viable, environmentally non-degrading and socially acceptable use of natural resources – land, water and genetic endowment to achieve sustainable development of agriculture. The policy while stressing on conjunctive use of surface and ground water intends to promote on-farm management of water resources to optimise use of irrigation potential.

5.1.4   National Policy of Farmers, 2007 : The Policy notes non-availability of adequate water for irrigation as a major constraint in achieving higher productivity and stability of farming in many parts of the country. It recognises water as a public resource and not a private property and there is need to evolve mechanisms for just and equitable sharing of water and to include local communities in managing water resources. It stresses on rainwater harvesting and aquifer recharge for ensuring sustainability of supply and the need for regulation and control of the development and management of ground water resources.

5.2 
State Policy

5.2.1 
State Environment Policy, 1985: It intends to integrate environmental considerations into decision-making process at all levels. This states that rivers, reservoirs, water bodies and watersheds in the State will be protected and developed for ecological balance to provide for agriculture, irrigation, industrial,, drinking and other civic purposes. The thrust of the policy is to ensure the tempo of developmental activities taking into account the conservation of environment and natural resources.

5.2.2 EIA guidelines of the State Government: Schedule –I of these guidelines specify that minor irrigation schemes with a command area of less than 2000.0 ha executed by a State agency or approved for execution on the basis of availability of ground water as verified by the State Water Investigation Directorate may not require a separate EIA.

5.3       Regulatory Frame Work

5.3.1  
Constitutional Guarantees

· Article 48 –A of the Constitution: this directive principle states that the state shall endeavour to protect and improve the natural environment.

· Article 51-A of the constitution: This fundamental duty states that it is the duty of every citizen to protect and improve the natural environment

5.3.2  
Laws and Acts

· Environmental (Protection) Act,1986 : This act essentially links pollution and natural resource issues. It seeks to supplement existing laws on pollution control and also lays down standards for air quality and noise. Environmental Impact Assessment Notification was originally issued under this act specifying the criteria for categorisation of projects and the procedures for obtaining prior approval for execution of the projects. This has since been superceded by the EIA notification of September,2006

· Water (Prevention and Control of Pollution) Act, 1974 amended in 1988 and rules made there under: These laws seek to control pollution of water and enhance the quality of water. Under this law, it is mandatory to obtain consent for discharge of effluents and pay consent fees to the WBSPCB.

· The Water (Prevention and Control of Pollution) Cess Act, 1977 amended in1992, 2003ad rules made there under: This act provides for levy and collection of fees consumed by persons and industries to augment resources of Pollution Control Boards.

· Air (Prevention and Control of Pollution) Act, 1981 amended in 2009 and the rules made there under: These laws address the prevention and control of air pollution. Remedial action is mandatory, where ambient air quality standards are violated.

· Forest (Conservation) Act, 1980 and Rules made there under : this act was promulgated to halt the process of diversion of forest land for non-forest purpose. Under the provisions of this act , permission of the Central government is necessary if the execution of any development project requires diversion of forest lands.

·  Wildlife (Protection) Act, 1972 and Rules made there under: This act intends to protect wildlife in the country through creation of a protected area network and control of poaching and illegal trade in wildlife. Diversion of any forest area included in sanctuaries and national parks l require the prior approval of the Apex court of the country under its current orders after the same has been cleared by the Standing Committee of the National Board of Wildlife (NBWL) and the Central Empowered Committee of the Supreme Court.

· The Ancient Monuments and Archaeological Sites and Remains Act,1958 rules made there under: This act provides for the preservation of ancient and historical monuments as also of archaeological sites and remains of national monuments, Rules under the require that for any construction activity within the area declared as protected , necessary permission has to be obtained from the competent authority .
· Coastal Regulation Zone (CRZ) Notification, 1990 : and its subsequent amendments: This notification under the Environment(Protection) Act,1986 supplements the law on site clearance by declaring certain zones as CRZ and regulates the activities in such zones. For any development activity regulated by the provisions of this Regulation within CRZ, clearance of the Coastal Zone Management Authority is necessary for obtaining the approval of the Ministry of Environment and Forests.

· West Bengal Trees (Protection and Conservation in Non-Forest Areas) Act, 2006: Through this enactment, the state government regulates the removal of trees in non-forest areas. This prescribes the procedure for obtaining approval for cutting of trees and the compensatory plantation to be undertaken.

· West Bengal Forest Produce Transit Rules, 1959: These rules under the provisions of the Indian (Forest) Act, 1927 require that all timber and other forest produce will require a transit permit from the competent authority for transportation within the state and outside the State.

· West Bengal Ground Water Resources (Management, Control and Regulation) Act, 2005: This act provides for management of ground water resources to prevent excessive abstraction of ground water. Such abstraction of ground water can only be done with the approval of the competent authority in SWID (State Water Investigation Directorate) on payment of prescribed fees.

· East Kolkata Wetlands (Conservation and Management) Act, 2006: The act intends to provide for conservation and management of East Kolkata Wetlands and for matters connected therewith and incidental thereto.

5.4. National Standards

Execution of subprojects will not require any prior environmental clearance but the execution of projects during the period of construction and operation have to be guided by the standards set by the Central Pollution Control Board as per provisions of the regulatory framework.

5.4.1 Ambient Air Quality Standards

National Ambient Air Quality Standards

(MOEF Notification Dt. 16.11.2009)

	Sl.No.
	Pollutant
	Time-weighted average
	Concentration in ambient air

	
	
	
	 Industrial,Residential,  Rural,and other areas
	Ecologically sensitive area
	Method of Measurement

	1
	SO2,  µg/m3
	 Annual*

24hrs**
	50

80
	20

80
	Improved West & Gaeke

Ultraviolet fluorescence

	2
	NO2,  µg/m3
	 Annual*

24hrs**
	40

80
	30

80
	 Modified Jacob & Hocheisser

Chemiluminence

	3
	PM10 µg/m3
	Annual 

24hrs
	60

100
	60

100
	Gravimetric

TOEM

Beta attenuation

	4
	PM2.5 µg/m3
	 Annual*

24hrs**
	40

60
	40

60
	Gravimetric

TOEM

Beta attenuation

	5
	O3 µg/m3
	8hrs**

1hr**
	100

180
	100

180
	UV Photometry

Chemiluminescence

Chemical method

	6
	Pb µg/m3
	Annual*

24hrs**
	0.50

1.00
	0.50

1.00
	AAS/ICP method after sampling on EPM2000

ED-XRF using Teflon Filter

	7
	CO mg/m3
	8 hrs**

1hr.**
	02

04
	02

04
	Non-dispersive Infra red spectroscopy

	8
	Benzeneµg/m3
	Annual*


	05
	05
	Gas chromatography based  continuous analyser

	9
	BenzoPyrene, ( Particulate phase only) ng/m3
	Annual*
	01
	01
	Solvent extraction followed by HPLC/GC analysis

	10
	Arsenic ng/m3
	Annual*
	06
	06
	AAS/ICP method after sampling on EPM 2000

	11
	Nickel ng/3
	Annual*
	20
	20
	AAS/ICP method after sampling on EPM 2000

	12
	NH3 µg/m3 
	Annual*

24hrs**
	100

400
	100

400
	Chmilumuminescence

Indophenol blue method


*Annual arithmetic mean of minimum 104 measurements in a year at a particular site  taken twice a week 24 hrs at uniform intervals.

** 24hrs/08hrs/02 hourly monitored values as applicable, shall be complied with 98% of the time in a year.2% of time they may exceed the limits but not on two consecutive days of monitoring

5.4.2   Ambient Noise Quality Standards

Category of Area / Zone                   Limits in dB(A) Leq*

                                                            Day Time                 Night Time

(A) Industrial area                                75                              70

(B) Commercial area                            65                              55

 (C) Residential area                             55                              45

 (D) Silence Zone                                  50                              40

Note:- 1. Day time shall mean from 6.00 a.m. to 10.00 p.m.

           2. Night time shall mean from 10.00 p.m. to 6.00 a.m.

           3. Silence zone is an area comprising not less than 100 metres around hospitals, educational institutions, courts, religious places or any other area which is declared as such by the competent authority.

 4. Mixed categories of areas may be declared as one of the four above mentioned categories by the competent authority.

* dB(A) Leq denotes the time weighted average of the level of sound in decibels on scale A which is relatable to human hearing.

A “decibel” is a unit in which noise is measured.

“A”, in dB(A) Leq, denotes the frequency weighting in the measurement of noise and     corresponds to frequency response characteristics of the human ear.

Leq: It is an energy mean of the noise level over a specified period.

5.4.3  
Water Quality Criteria

The Central Pollution Control Board has classified water resources of the country according to their uses for setting water quality objectives for different water bodies. The classification system is presented hereunder. . 

	Designated-Best-Use
	Class of water 
	Criteria

	Drinking Water Source without conventional treatment but after disinfection 
	A
	· Total Coliforms Organism MPN/100ml shall be 50 or less 

· pH between 6.5 and 8.5 

· Dissolved Oxygen 6mg/l or more 

· Biochemical Oxygen Demand 5 days 20°C 2mg/l or less 

	Outdoor bathing (Organised) 
	B
	· Total Coliforms Organism MPN/100ml shall be 500 or less pH between 6.5 and 8.5 Dissolved Oxygen 5mg/l or more 

· Biochemical Oxygen Demand 5 days 20°C 3mg/l or less 

	Drinking water source after conventional treatment and disinfection
	C
	· Total Coliforms Organism MPN/100ml shall be 5000 or less pH between 6 to 9 Dissolved Oxygen 4mg/l or more 

· Biochemical Oxygen Demand 5 days 20°C 3mg/l or less 

	Propagation of Wild life and Fisheries 
	D
	· pH between 6.5 to 8.5 Dissolved Oxygen 4mg/l or more 

· Free Ammonia (as N) 1.2 mg/l or less 

	Irrigation, Industrial Cooling, Controlled Waste disposal 
	E
	· pH betwwn 6.0 to 8.5 

· Electrical Conductivity at 25°C micro mhos/cm Max.2250 

· Sodium absorption Ratio Max. 26 

· Boron Max. 2mg/l 

	 
	Below-E
	  Not Meeting A, B, C, D & E Criteria


5.5   
Operational Policies and Directives of the World Bank

· Environmental Assessment - OP/BP 4.01 : Requirements; Operational Policy 4.01 (OP 4.01) is one of the ten safeguard policies of the World Bank, which provides the Environmental Assessment (EA) guidance for the lending operations. The OP 4.01 requires the borrower to screen projects upstream in the project cycle for potential impacts. Thereafter, an appropriate EA approach to assess, minimize / enhance and mitigate potentially adverse impacts is selected depending on nature and scale of project. The EA needs to be integrated in the project development process such that timely measures can be applied to address identified impacts. The policy requires consultation with affected groups and NGOs to recognise community concerns and the need to address the same as part of EA.

· Cultural Property - OPN 11.03: Requirements:  The World Bank’s Operational Policy Note 11.03 aims at preserving and avoiding the elimination of structures having archaeological (prehistoric), paleontological, historical, religious and unique natural values. Projects that could significantly damage non-replicable cultural properties are declined for funding and the Bank will in turn assist protection and enhancement of cultural properties encountered in the project rather than leaving that protection to chance. Where ever, projects to be funded by WRIDD encounter cultural properties, suitable cultural properties management plan will require to be prepared and implemented as part of the project. .

· Natural Habitats – OP/BP 4.04:  Operational Policy 4.04 sets out the World Bank’s policy on supporting and emphasising the precautionary approach to natural resource management and ensuring opportunities for environmentally sustainable development. As per this policy, projects that involve significant conversion or degradation of critical natural habitats are not supported by the Bank. Projects involving non critical habitats are supported if no alternatives are available and if acceptable mitigation measures are in place.

· Forests – OP/BP 4.36:  OP/BP 4.36 sets out specific policy on protection of forests through consideration of forest related impacts of all investment operations, ensuring restrictions for operations affecting critical forest conservation areas, and improving commercial forest practice through use of modern certification systems. The policy requires consultation with local people, the private sector and other stakeholders in forest area.

· Pest Management – (OP 4.09) The policy requires consideration of putting in place a regime of IPM in CCAs covered by irrigation projects because of increased use of inorganic fertilizer arising out of intensification of agriculture.

· Safety of Dams (OP &BP 4.37) : For small dams less than 15 metres in height, generic dam safety measures designed by qualified engineers are usually adequate. No independent review is required for such dams as is required for large dams that are 15 metres or more in height.

· Projects on International waterways (OP & BP 7.50): This applies to any river, canal, lake or similar body of water that forms a boundary between or any river or body of surface water that flows through two or more states. This also applies to any tributary or other body of surface water that is a component of any waterway as described in the preceding sentence.
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