ANNEXURE-XII
SECONDARY WATER QUALITY DATA - GANGA

	WATERQUALITY  2006
	 
	 
	 
	 

	 
	 
	 
	 
	 

	StnName
	StateName
	SubBasin
	SamplingDate
	TotalColiform

	Text
	Text
	Text
	Date
	Numeric

	NameofMonitoringStation
	StateName
	NameofSubBasin
	SamplingDate
	TotalColiform

	GANGA AT ULUBERIA WEST BENGAL
	West Bengal
	GANGA
	15/01/2006
	34000

	GANGA AT DAKSHINESHWAR WEST BENGAL
	West Bengal
	GANGA
	19/01/2006
	150000

	GANGA AT PALTA WEST BENGAL
	West Bengal
	GANGA
	16/01/2006
	50000

	GANGA AT BAHARAMPORE WEST BENGAL
	West Bengal
	GANGA
	17/01/2006
	27000

	GANGA AT DIAMOND HARBOUR WEST BENGAL
	West Bengal
	GANGA
	09/01/2006
	9000

	GANGA AT GARDEN REACH WEST BENGAL
	West Bengal
	GANGA
	17/01/2006
	150000

	GANGA AT HOWRAH-SHIVPUR WEST BENGAL
	West Bengal
	GANGA
	18/01/2006
	400000

	GANGA AT SERAMPORE WEST BENGAL
	West Bengal
	GANGA
	13/01/2006
	50000

	GANGA AT ULUBERIA WEST BENGAL
	West Bengal
	GANGA
	06/02/2006
	11000

	GANGA AT DAKSHINESHWAR WEST BENGAL
	West Bengal
	GANGA
	07/02/2006
	40000

	GANGA AT PALTA WEST BENGAL
	West Bengal
	GANGA
	13/02/2006
	110000

	GANGA AT BAHARAMPORE WEST BENGAL
	West Bengal
	GANGA
	15/02/2006
	70000

	GANGA AT ULUBERIA WEST BENGAL
	West Bengal
	GANGA
	08/03/2006
	30000

	GANGA AT DAKSHINESHWAR WEST BENGAL
	West Bengal
	GANGA
	16/03/2006
	2500000

	GANGA AT PALTA WEST BENGAL
	West Bengal
	GANGA
	13/03/2006
	80000

	GANGA AT BAHARAMPORE WEST BENGAL
	West Bengal
	GANGA
	16/03/2006
	50000

	GANGA AT ULUBERIA WEST BENGAL
	West Bengal
	GANGA
	06/04/2006
	17000

	GANGA AT DAKSHINESHWAR WEST BENGAL
	West Bengal
	GANGA
	03/04/2006
	250000

	GANGA AT PALTA WEST BENGAL
	West Bengal
	GANGA
	03/04/2006
	70000

	GANGA AT BAHARAMPORE WEST BENGAL
	West Bengal
	GANGA
	07/04/2006
	30000

	GANGA AT DIAMOND HARBOUR WEST BENGAL
	West Bengal
	GANGA
	07/04/2006
	14000

	GANGA AT GARDEN REACH WEST BENGAL
	West Bengal
	GANGA
	04/04/2006
	85000

	GANGA AT HOWRAH-SHIVPUR WEST BENGAL
	West Bengal
	GANGA
	05/04/2006
	70000

	GANGA AT SERAMPORE WEST BENGAL
	West Bengal
	GANGA
	07/04/2006
	110000

	GANGA AT ULUBERIA WEST BENGAL
	West Bengal
	GANGA
	16/05/2006
	140000

	GANGA AT DAKSHINESHWAR WEST BENGAL
	West Bengal
	GANGA
	15/05/2006
	110000

	GANGA AT PALTA WEST BENGAL
	West Bengal
	GANGA
	18/05/2006
	130000

	GANGA AT BAHARAMPORE WEST BENGAL
	West Bengal
	GANGA
	15/05/2006
	30000

	GANGA AT ULUBERIA WEST BENGAL
	West Bengal
	GANGA
	13/06/2006
	280000

	GANGA AT DAKSHINESHWAR WEST BENGAL
	West Bengal
	GANGA
	12/06/2006
	1100000

	GANGA AT PALTA WEST BENGAL
	West Bengal
	GANGA
	21/06/2006
	110000

	GANGA AT BAHARAMPORE WEST BENGAL
	West Bengal
	GANGA
	20/06/2006
	23000


	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	NitrateN
	DissolvedO2
	Odor
	pH
	FecalColiform
	Color
	Temperature
	BOD

	Numeric
	Numeric
	Text
	Numeric
	Numeric
	Text
	Numeric
	Numeric

	NitrateN
	DissolvedOxygen
	Odor
	pH
	FecalColiform
	Color
	WaterTemperature
	BOD

	0.44
	7.9
	Odour free
	8.04
	27000
	Turbid
	21
	2.95

	0.11
	8.7
	Odour free
	7.83
	85000
	Turbid
	21
	4.8

	0.4
	9.3
	Odour free
	8
	30000
	Turbid
	19
	2.3

	0.31
	9.2
	Odour free
	7.9
	17000
	Turbid
	18
	2.6

	0.3
	7.5
	Odour free
	7.98
	7000
	Turbid
	19
	1.65

	0.18
	8.4
	Odour free
	8.15
	65000
	Turbid
	21
	3.65

	0.19
	8.7
	Odour free
	8.06
	110000
	Turbid
	20
	3.85

	0.1
	9.5
	Odor free
	8.52
	26000
	Clear
	20
	1.6

	0.1
	7.3
	Odour free
	7.9
	7000
	Turbid
	22
	3.2

	0.1
	7.6
	Odour free
	8.05
	25000
	Clear
	23
	2.95

	0.34
	8.1
	Odour free
	8.1
	70000
	Turbid
	22
	3.6

	0.28
	8
	Odour free
	8
	50000
	Turbid
	24
	2.2

	0.48
	7.1
	Odour free
	7.74
	13000
	Turbid
	27
	3.4

	0.19
	8.4
	Odour free
	7.68
	70000
	Turbid
	24
	3.1

	0.41
	7.4
	Odour free
	7.9
	50000
	Turbid
	27
	4.85

	0.29
	8.1
	Odour free
	8.2
	21000
	Turbid
	25.5
	1.35

	0.46
	5.9
	Odour free
	8.3
	11000
	Turbid
	30
	1.35

	0.24
	6.2
	Odour free
	7.73
	110000
	Turbid
	29
	3.4

	0.63
	7.9
	None
	8.6
	50000
	Turbid
	29
	2.9

	0.54
	8.4
	None
	8.53
	21000
	Clear
	28
	1.6

	0.55
	6.8
	Odour free
	8.19
	11000
	Turbid
	29
	1.55

	0.1
	5.6
	Odour free
	8.2
	55000
	Turbid
	29.5
	4.35

	0.36
	5.9
	Odour free
	8.4
	35000
	Turbid
	30
	1.75

	0.1
	6.3
	Odour free
	8.38
	70000
	Turbid
	31
	4.1

	0.47
	4.9
	Odour free
	7.71
	33000
	Turbid
	31
	3.6

	0.27
	5.9
	Odour free
	8.19
	55000
	Clear
	30
	3.7

	0.53
	7
	Odour free
	7.8
	110000
	Turbid
	32
	3.3

	0.49
	7.4
	Odour free
	8.3
	17000
	Turbid
	30
	4.4

	0.58
	4.9
	Odour free
	7.81
	110000
	Turbid
	31
	4.25

	0.6
	4.4
	Odour free
	7.78
	350000
	Turbid
	30
	1.45

	0.58
	7.6
	None
	8
	70000
	Turbid
	31
	2.1

	0.46
	7.4
	None
	7.5
	17000
	Turbid
	33
	3.6


	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Conductivity
	STNCode
	TotalAlkalinity
	TotalFixedSolids
	TotalDissolvedSolids
	HardnessCaCo3
	AmoniaN
	Turbidity

	Numeric
	Integer
	Numeric
	Numeric
	Numeric
	Numeric
	Numeric
	Numeric

	Conductivity
	stationcode
	TotalAlkalinity
	TotalFixedSolids
	TotalDissolvedSolids
	HardnessCaCo3
	AmoniaN
	Turbidity

	337
	1052
	 
	 
	 
	 
	 
	 

	370
	1053
	 
	 
	 
	 
	 
	 

	356
	1054
	 
	 
	 
	 
	 
	 

	342
	1080
	 
	 
	 
	 
	 
	 

	442
	1469
	 
	 
	 
	 
	 
	 

	360
	1470
	 
	 
	 
	 
	 
	 

	382
	1471
	 
	 
	 
	 
	 
	 

	345
	1472
	 
	 
	 
	 
	 
	 

	380
	1052
	 
	 
	 
	 
	 
	 

	375
	1053
	 
	 
	 
	 
	 
	 

	380
	1054
	 
	 
	 
	 
	 
	 

	364
	1080
	 
	 
	 
	 
	 
	 

	384
	1052
	 
	 
	 
	 
	 
	 

	394
	1053
	 
	 
	 
	 
	 
	 

	378
	1054
	 
	 
	 
	 
	 
	 

	358
	1080
	 
	 
	 
	 
	 
	 

	401
	1052
	180
	114
	200
	160
	0.06
	72.8

	389
	1053
	178
	102
	178
	160
	0.07
	132

	383
	1054
	160
	438
	224
	161.2
	0.12
	158

	358
	1080
	154
	198
	218
	153
	0.07
	24.3

	5620
	1469
	168
	3306
	3932
	750
	0.114
	40.9

	388
	1470
	178
	130
	204
	158
	0.06
	138

	386
	1471
	186
	120
	208
	162
	0.08
	231

	391
	1472
	184
	222
	210
	154.05
	0.18
	33.8

	343
	1052
	 
	 
	 
	 
	0.17
	 

	333
	1053
	 
	 
	 
	 
	0.08
	 

	349
	1054
	 
	 
	 
	 
	0
	 

	309
	1080
	 
	 
	 
	 
	0
	 

	221
	1052
	 
	 
	 
	 
	0.26
	 

	203
	1053
	 
	 
	 
	 
	0.32
	 

	205
	1054
	 
	 
	 
	 
	0.286
	 

	207
	1080
	 
	 
	 
	 
	0.102
	 


	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	TotalKjeldahl
	Chlorides
	Sulphate
	COD
	Boron
	TotalSuspendedSolids
	Phosphate
	BHCTotal
	Flouride

	Numeric
	Numeric
	Numeric
	Numeric
	Numeric
	Numeric
	Numeric
	Numeric
	Numeric

	TotalKjeldahl-N
	Chlorides
	Sulphate
	COD
	Boron
	TotalSuspendedSolids
	Phosphate
	BHCTotal
	Flouride

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	1.2
	15.65
	9.28
	10
	0.95
	122
	0.12
	0.0127
	0.26

	1.1
	12.72
	8.24
	14
	0.97
	168
	0.15
	0.005
	0.29

	0.46
	10.92
	16.4
	18
	0.15
	220
	BDL
	0.005
	0.13

	0.65
	12.9
	17.3
	15.3
	0.11
	76
	BDL
	0.005
	0.1

	1.2
	1668.2
	151.36
	15
	1.38
	66
	0.064
	0.005
	0.32

	1.4
	12.72
	9.51
	16
	0.97
	222
	0.182
	0.005
	0.28

	3.1
	13.7
	7.51
	14
	0.849
	544
	0.074
	0.0132
	0.3

	0.58
	14.4
	24.64
	10
	0.05
	68
	0.23
	0.005
	0.1

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


	 
	 

	 
	 

	Endosulphane
	DDTTotal

	Numeric
	Numeric

	Endosulphane
	DDTTotal

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	0.005
	0.005

	0.005
	0.005

	0.005
	0.005

	0.005
	0.005

	0.005
	0.005

	0.005
	0.005

	0.005
	0.005

	0.005
	0.005

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


	
	
	
	
	
	
	
	
	
	ANNEXURE-XIII

	Primary Soil Quality Data for ADMI Project 

	 
	
	
	
	
	
	
	
	

	Sl.No
	Parameter
	Results

	 
	District Name
	Darjeeling 
	Purulia
	Birbhum
	Jalpaiguri
	Coochbehar
	Bankura
	North 24 Parganas
	Paschim Medinipur
	Purba Medinipur

	 
	Block Name
	Phansidewa
	Purulia - II
	Suri
	Malbazar
	Sitai
	Ranibandh
	Barrackpore-I
	Garbeta - I
	Khejuri - I

	 
	Location Name
	Phansidewa
	Jamuna Jore
	Barabagan
	Malbazar
	Sitai
	Bikramdih
	Barrackpore
	Garbeta
	Khejuri

	 
	Latitude 
	26 34 51 N
	23 20 31 N
	Not Taken
	26 34 44 N
	26 13 58 N
	22 51 54 N
	22 46 01 N
	Not Taken
	Not Taken

	 
	Longitude
	88 21 30 E
	86 19 54 E
	
	88 58 43 E
	89 29 6E
	86 46 58 E
	88 22 14 E
	
	

	1
	Colour
	Grey
	Light Brown
	Brown
	Brown
	Brownish Grey
	Light Brown
	Black
	Light Brown
	Brown

	2
	Soil Texture
	Sandy Loam
	Loam
	Loam
	Sandy Loam
	Loam
	Loam
	Sandy Loam
	Sandy Loam
	Sandy Loam

	3
	Moisture Content
	0.5
	25.9
	21.8
	24.4
	19.8
	20.2
	13
	24.6
	7.76

	4
	Water Holding Capacity 
	42.3
	56.8
	60.2
	56.6
	57.3
	52.7
	58.7
	48.1
	49.5

	5
	pH
	5.72
	5.14
	5.51
	6.13
	6.29
	6.12
	7.95
	4.55
	6.84

	6
	Electrical Conductivity
	0.037
	0.1
	0.05
	0.017
	0.041
	0.048
	0.772
	0.133
	248

	7
	Organic Carbon
	0.47
	0.88
	1.68
	1.04
	2.93
	1.22
	5.1
	0.22
	0.48

	8
	Organic Matter
	0.81
	1.52
	2.9
	2
	0.46
	2.1
	1.7
	1.8
	1.8

	9
	Available Nitrogen
	105
	166
	380
	319
	578
	281
	273
	315
	236

	10
	Available Phosphorus (P)
	6.8
	56.5
	1.5
	3.3
	82.4
	3
	9.6
	13.8
	13.3

	11
	Available Potassium (K)
	86
	65
	47
	26
	112
	50
	83
	290
	578

	12
	Calcium
	4.2
	2.2
	6.6
	3.02
	4.99
	2.8
	14.43
	13.65
	8.8

	13
	Magnesium
	1.6
	1.2
	1.6
	1.66
	2.39
	1.2
	4.46
	6.36
	2.86

	14
	Sodium
	0.32
	0.19
	0.31
	0.3
	0.36
	0.36
	0.53
	0.62
	2.32

	15
	Potassium
	0.28
	0.21
	0.51
	0.05
	0.28
	0.18
	0.76
	1.07
	0.76

	16
	Total Bases
	6.4
	3.8
	8.66
	5.03
	8.02
	4.54
	20.18
	21.7
	14.74

	17
	Available Iron (DTPA Extract)
	33.4
	28.5
	128
	0.77
	2.51
	87.2
	3.12
	3.39
	77.6

	18
	Available Copper (DTPA Extract)
	1.21
	1.32
	1.7
	9.7
	23.9
	0.67
	32.3
	24.5
	35.8

	19
	Available Zinc (DTPA Extract)
	1.63
	1.57
	0.56
	15.9
	38.1
	1.12
	41.5
	30.4
	29.2

	20
	Available Manganese (DTPA Extract)
	21.9
	17.6
	272.2
	0.12
	0.46
	63.6
	12.2
	0.86
	10.22

	Secondary Soil Quality Data for ADMI Project 

	 
	
	
	
	
	

	Sl.No
	Parameter
	Results

	 
	District Name
	Nadia
	Murshidabad
	Howrah
	South 24 Parganas
	Burdwan

	 
	Block Name
	Nabadwip
	Baharampore
	Amta
	Kulpi
	Raina

	 
	Location Name
	Nabadwip
	Gouribag
	Hauli Bagan
	Kulpi
	Bamunia

	1
	Colour
	Grey
	Brown
	Grey
	Gray
	Brown

	2
	Soil Texture
	Sandy Loam
	Loam
	Clay
	Sandy Loam
	Sandy Loam

	3
	Moisture Content
	15.9
	7.56
	18.5
	12.4
	12.7

	4
	Water Holding Capacity 
	38.6
	57.4
	58.2
	52.6
	51.5

	5
	pH
	7.3
	7.85
	7.18
	7.95
	7.09

	6
	Electrical Conductivity
	0.027
	0.1
	0.333
	1.119
	0.039

	7
	Organic Carbon
	0.4
	0.53
	2.43
	0.38
	0.25

	8
	Organic Matter
	0.69
	0.91
	0.68
	1.86
	0.43

	9
	Available Nitrogen
	106
	136
	534
	246
	78

	10
	Available Phosphorus (P)
	16.4
	6.6
	22.7
	11.2
	4.7

	11
	Available Potassium (K)
	104
	128
	216
	128
	37

	12
	Calcium
	4.56
	10.2
	12.28
	13.42
	1.9

	13
	Magnesium
	1.39
	3.6
	6.71
	5.21
	0.9

	14
	Sodium
	0.5
	0.34
	0.48
	0.42
	0.17

	15
	Potassium
	0.28
	0.3
	0.64
	0.63
	0.13

	16
	Total Bases
	6.73
	14.44
	8.76
	19.68
	3.1

	17
	Available Iron (DTPA Extract)
	19
	149
	2.52
	2.56
	49

	18
	Available Copper (DTPA Extract)
	0.87
	1.83
	27.5
	13.9
	1.05

	19
	Available Zinc (DTPA Extract)
	0.48
	1.36
	43.3
	50.7
	1.3

	20
	Available Manganese (DTPA Extract)
	21.08
	48.4
	0.84
	0.68
	33.8


	
	ANNEXURE XIV

	 
	 

	 
	Potential issues
	Relevance for the project
	Measures by the project

	
	
	Direct(D)
	Indirect(I) 
	Cumulative©
	Avoidance(A)
	Mitigation(M)
	Compensation©
	Residual(R)

	1
	Water Availability
	Additional CCA of 1.39 lakh ha. to be created. 0.64 lac ha and 0.75 lac ha have been respectively allocated to surface and ground water
	Ground water depletion may occur in blocks tending to go from marginal to semicritical blocks  
	Surface water requirement has been projected at 611 mcm and additional ground water requirement will stand at 805 mcm This will add up to the water used in in existing CCAs irrigated with surface and ground water. 
	Critical and semi-critical blocks identifiedby SWID & CGWB will be avoided.
	Judicious mix of surface and ground water: Restricted abstraction of ground water in blocks showing substantial development of ground water .
	Groundwater recharging measures will be taken recourse to in areas showing signs of water stress in case of ground water abstraction structures. 
	Marginal depletion of ground water and depletion of surface water flow during post-monsoon

	2
	Water quality                    
	 
	 
	 
	 
	 
	 
	 

	2.a)
	Soil salinity/acidity            
	Marginal increase in soil salinity may impact infiltration and productivity 
	Loss of productivity may discourage farmers to use irrigation water resulting in loss of investment
	May add up to the extent of saline areas identified in the state
	Saline blocks will be avoided under the project for creation of addl. CCA through adoption of sub-projects through screening criteria
	CPCB parameters for water quality will guide use of irrigation water as per screening criteria
	 
	Marginal increase in salinity may be remedied through appropriate farming practices including tillage, selection of salt tolerant crops and provision for recharging

	2.b)
	Arsenic/Fluoride contamination
	Crop contamination and impact on public and livestock heatth
	Possibility of spread of contamination in sub-project surrounds where abstraction of ground water is proposed under the program 
	Such spread will add to the severity of the contamination problem in the state and thereby result in further restriction of areas of ground water abstraction
	Blocks identified to be severely affected by arsenic/fluoride contamination beyond permissible level will be avoided for abstraction of ground water. All subprojects are to be selected through the designed selection criteria
	Aquifers unaffected by arsenic/fluoride contamination as identified by GSI in some districts may be used for abstraction of ground water particularly in areas severely affected by such contamination. Clay sealing as developed by CGWB may be taken resort toxin extraction of ground water in areas having contamination reasonably above permissible levels
	 
	Some areas having arsenic / fluoride contamination marginally above permissible levels may go into the red zone implying future restriction of abstraction of ground water  

	2.c)
	Toxicity/Nitrates/Heavy metals
	Increase in cropping intensity requiring higher dose of fertilizer consumption in addl CCAs.Leaching of nitrates may cause eutrophication of water bodies in limited scale. Use of irrigation water containing heavy metals beyond permissible level may contaminate crops particularly in urban and semi-urban areas
	Impacts on public health through consumption of contaminated crops and eutrohication of stretches of water bodies will impact aquatic biodiversity adversely.
	Per ha. Consumption of fertilizers will gradually shoot up during the execution of the program ;but this is likely to be below the recommended dose of 450kg/ha
	Irrigation water quality showing heavy metals beyond permissible limits will not be used  under the program. Leaching of nutrients will be controlled through improved farming practice and judicious use of irrigation water. Seepages to be avoided through lining of open channels of channel.
	To sustain balanced use of fertilizer (N,P,K); awareness development amongst the beneficiaries for judicious use of fertilizer and increased use of organic manure. 
	 
	Residual impacts on water bodies impacting livelihood of people dependent on aquaculture /pisciculture and use of high doses of fertiliser in areas of intensely developed agriculture.

	2.d)
	Siltation
	In case of Surface Flow Schemes and in some cases of streams used for abstraction in  RLI Schemes. Reduced life of water storage structures and educed flow in of water in delivery systems
	Gradual reduction in the extent of the irrigated area in CCAs of proposed sub-projects impacting adversely the functioning of water user associations
	In case of selection of series of water storage structures in the same watershed or putting up RLIs on the same stream siltation rate may cumulate. 
	Selection of sites of surface flow schemes and RLI schemes  in accordance with the selection criteria proposed by the Hydrology Consultant.
	Soil erosion and sedimentation control protocol as provided under ECOP will be followed Provision of Silt flushing arrangements in dams. RLI schemes on streams will be spaced according to the guidelines of the Hydrology Consultant
	 
	 A few SFMIS and RLIs may fail partially in achieving targets 

	3
	Forest/Protected areas/Wet lands/Sacred groves and water/Debottor land/Natural habitats
	Sample survey did not reflect involvement of such areas in existingCCAs 
	 
	 
	Avoidance through exclusion and screening criteria for sub-projects in Environmental Assessment
	 
	 
	 

	4
	Cultural properties including community religious shrines and archaeological monuments
	Minimal in case of community religious shrines and none in case of archaeological monuments. Sample survey did not find any existence of any religious shrines nor any archaeological sites were detected in the CCAs of existing projects. Sample drawn being small when compared to the large population of sub-projects, it is anticipated some community shrines may be impacted
	Grievance amongst some religious communities resulting in delayed execution 
	 
	Aviodance of archaeological monuments in  selection of sub-project sites as per screening criteria provided in the EA and site selection criteria included in ECoP
	Relocation / renovation of community religious shrines (in consultation with stakeholders) and their enhancements
	Relocation/ of community religious shrines (in consultation with stakeholders) and their enhancements
	 

	5
	Dam safety
	Adverse impact on beneficiaries in the catchment of reservoir  affected by failure of dams through loss of CCA. Such failure may also lead to minimal loss of life including loss of livestock and property.
	Loss of productivity may discourage farmers to use irrigation water resulting in loss of investment. This may affect adversely the confidence of the beneficiaries in water user associations on the efficacy of adoption of such minor irrigation systems.
	 
	Dam sites will be carefully selected with the help of geologists under SWID and proper soil investigation of the foundation site. Catcments with low erosion potential will be selected for putting up such dams with appurtenances. 
	Design of dams by competent engineers of the rank of Assistant Engineers and above after proper evaluation of site characteristics. Design checks to be affected through a competent dam engineers located at project headquarters. Recommended safety factors for dam/embankment construction will be rigidly followed. Construction quality checks by mobile units constituted for this purpose under the guidance of PIUs and the Superintending Engineers controlling operation of the mobile units. . 
	In case of dam failure causing resulting in loss of life and properties, prompt compensation payment to affected beneficiaries will be organised in consultation with the civil administration and PRIs. Possibility of installation of alternative MIS to restore CCAs arising through such eventualities need be explored and installed to compensate for the loss of CCAs 
	 

	6
	International waterways
	In case of sub-projects utilising surface water coming under the meaning of international waterways; in case of groundwater projects all sub-projects abstracting water from aquifers shared between West Bengal and bordering country.
	Relations with downstream riparian country may be strained incase of abstraction of surface/ ground water without their informed consent. 
	 
	Surface water abstraction from sub-basins/watersheds/micro watersheds coming under the definition of international waterways will not be  done without proper assessment of surface flows in streams  of such catchments and survey of shared aquifers within 1km of the border areas.  avoided in the program
	Assessment of surface water for relevant sub-projects has to be carried out with reference to   specific watersheds in which such sub-projects are located to arrive at a decision on taking up execution of such sub-projects in consultation with external funding agency. In case of ground water abstraction in subprojects located in international border the recommended safe distance as recommended by the hydrological consultants will be adopted ; Shalow/MDTW/LDTW-600 ; 
	 
	 

	7
	Water use efficiency
	Ensure addl coverage and prevent loss of nutrients. 
	Improved water balance in CCAs of proposed subproject
	Improved hydrological regime in different agro-ecological regions of the state
	Avoidance of Boro cultivation in upland sandy soils with the provision of substitution of alternative cash crops. Improved farming practices including tillage, popularisation of bio-fertiliser/organic compost. Adoption of drip/ sprinkler irrigation in horticulture/high value cash crop development development.
	Proper crop planning  with more stress on less water consumptive crops; popularisation of SRI technique in Boro cultivation. Organisation of awareness development camp in collaboration with identified reputed NGOs and other institutions. 
	 
	 

	8
	Public health impacts
	Adverse impact on public health through water borne diseases particularly in the surrounds of reservoir areas of surface flow schemes
	Loss of man days in CCAs and grievance against the PIUs in particular and the Project Authority in general
	Cumulative in case in case of CCAs where such water borne diseases are common 
	 
	Vector control measures in affected areas with the help of CMOH of concerned districts. Awareness development program with the help of local PRIs
	 
	 

	9
	Pesticides management
	Increased use of pesticide impacting water quality and inducing health hazard
	Adverse impact on the biodiversity particularly fish, birds,friendly insects and soil microbial population
	Such impacts will be in addition to the existing level of  degradation of water quality, terrestrial ad aquatic biodiversity
	 
	1) Preparation of district level pesticide plan by  DPMUs involving SAUs and NGOs. 2) Phasing out use of Class IA/ 1B and classII pesticides through deregistration from the existing list and an orchestrated awareness development campaign 3)Emphasis on addl. production and popularization of bio-pesticides through awareness development program. 4) Expansion of the Bio-village Program particularly in districts where pesticide use is likely to cross the present national average rate of consumption. 5) Training of farmers on pest defender ratio and  counting economic threshold level on pests
	 
	 

	10
	Pisciculture
	Expansion of pisciculture over over 117 ha of seasonal water bodies and 872ha of perennial water bodies 
	Additional fish yield and  livelihood support  to fish farming communities through increased employment potential
	Add up to the existing area under pisciculture in the state and cumulative fish yield 
	Only fresh water bodies will be used under the programme for pisciculture
	Only composite fish culture on approved package of practices  to avoid contamination beyond prescribed limits to water bodies will be adopted particularly in respect of parameters of DO, pH and  total alkalinity
	 
	 

	11
	Agriculture
	Crop demonstration programme to cover all WUAs over an area of 4759ha 
	Increased productivity through judicious use of crop-mix in different agro-climatic zones and increased water use efficiency through a combination  SRI, furrow/alternate furrow methods and improved tillage practices  
	Increased cropping intensity in additional CCAs created under the programme,water conservation and reduced water quality degradation
	 
	Adoption of integrated crop managements system covering issues of crop diversification, water management including SRI, alternate method of irrigation like furrow, alternate furrows and use of conservative tillage or minimum tillage machines. Increased seed production of potential crops through 830 demonstration centres 
	 
	 

	12
	Horticulture
	550 demonstration centres(DC)on cultivation of fruits like T.C banana, papaya , pineapple, guava and lime; 300 DCs of  vegetables like bhindi ( lady's finger), brinjal, cucumber and chilli. Setting up  of 2000 units for production of vegetable seedlings 
	Improved  horticultural  productivity of fruits and vegetables in 150 potential horticulture blocks of the State
	Additional yield to the existing yield of horticulture crops selected for the programme resulting in additional income generation for farming communities
	 
	Inputs like seeds , organic manure, chemical fertiliser , hormones and plant protection chemicals to be made available to the farmers.  Sprinkler and drip irrigation will be adopted in fruits and vegetable demonstration centre. Adoption of IPM technology for vegetables in command areas.
	 
	 


	ANNEXURE XIV

	EMP MASTER TABLE

	Responsibility and process
	Monitoring

	Avoidance (A)
	Mitigation (M)
	Compensation(C)
	Residual (R)
	Avoidance      (A)
	Mitigation (M)
	Compensation(C)
	Residual (R)

	PIUs/DPMUs in consultation with SWID
	PIUs/DPMUs under the guidance of SPMU 
	PIUs under the guidance of DPMUs
	Ground water table and surface water flow monitoring during the period of implementation in areas showing signs of water stress. 
	PIUs/DPMUs in consultation with SWID
	PIUs/DPMUs under the guidance of SPMU 
	PIUs under the guidance of DPMUs
	PIUs/DPMUs in consultation with SWID

	 
	 
	 
	 
	 
	 
	 
	 

	PIUs under the guidance of DPMUs
	PIUs under the guidance of DPMUs and the assistance of water quality surveillance groups
	 
	PIUs under the guidance of DPMUs and the assistance of water quality surveillance groups
	DPMUs under the guidance of SPMU
	PIUs with the assistance of water quality surveillance groups, NGOs and SWID
	 
	PIUs/DPMUs in consultation with SWID

	PIUs/DPMUs in consultation with SWID and SPMU
	PIUs in consultation with SWID and other organisations like the GSI and CGWB
	 
	PIUs in consultation with SWID and other organisations like the GSI and CGWB
	PIUs/DPMUs under the guidance of SWID and SPMU
	SWID with the assistance of the Water Quality Surveillance Groups proposed under the program
	 
	Sponsoring studies onh contamination of food crops grown in arsenic contaminated and fluoritic areas including their bio-accumulation by reputed identified institutions, Agricultural Consultants

	PIUs/DPMUs in consultation with SWID and District Agricultural Officers
	PIUs under the guidance of DPMUs through monitoring of water quality by SWID and water quality by water quality surveillance groups prior to execution of subprojects
	 
	PIUs/DPMUs through water quality monitoring of relevant parameters through SWID and Water Quality Surveillance Groups.
	PIUs/DPMUs in consultation with SPMU/SWID
	PIUs and DAOs of the Dept of Agriculture with the assistance of SWID and WQSGs
	 
	 

	PIUs/DPMUs under the guidance of SPMU through adoption of screening criteria
	PIUs through development of a site specific soil erosion and sedimentation control protocol under the guidance of the DPMU
	 
	PIUs through implementation of GEMP/ EMP for low impact category /medium impact category subprojects during construction phase and the operation phase.
	DPMUs under the guidance of SPMU through enforcment of selection criteria in SFMIS and RLIs
	PIUs/DPMUs through benchmarking  reservoir capacity during post-monsoon in the  year of commissioning of the SFMISprojects and measurement of surface flows in streams at sites of installation of RLIs  
	 
	PIUs/DPMUs through periodic assessment of  reservoir capacity during post-monsoon  every 3rd year   following the commissioning of the SFMISprojects and and periodic measurement  surface flows in streams at sites of installation of RLIs  

	PIUs through preparation of REA of subprojects and following the ECoP criteria for selection of sites
	 
	 
	 
	PIUs/ DPMUs monitoring the subprojects closely in forested areas and the districts having large numbers of sacred groves.
	 
	 
	 

	PIUs in consultation with DPMUs through checking of REA checklist of subprojects and physical inspection of sites
	PIUs in consultation with stakeholders regarding location and enhancement
	PIUs in consultation with stakeholders regarding location and enhancement
	 
	Monitoring by PIUs/DPMUs through review of REAs prepared of subprojects and physical inspection of subprojects REAs of which indicate existence of cultural sites at close distance  
	Monitoring by PIUs/DPMUs through review of REAs prepared of subprojects and physical inspection of subprojects REAs of which indicate existence of cultural sites at close distance  
	Monitoring by PIUs/DPMUs through review of REAs prepared of subprojects and physical inspection of subprojects REAs of which indicate existence of cultural sites at close distance  
	 

	PIUs/DPMUs in consultation with SWID and Dam safety Expert.
	PIUs in consultation with Dam safety Expert and with the assistance  the Construction Quality Management personnel. This will be done through design checks by the dam safety expert, site quality evaluation of dam site and its appurtenances followed by construction quality management and enforcement of routine inspection by higher supervisory levels
	PIUs/DPMUs through assessment of compensation in consultation with Civil Administration and PRIs and organising prompt payment. Each case of failure will be analysed and alternate MIS to be installed to restore CCAs lost through such failures
	 
	PIUs/DPMUs
	 PIUs and higher supervisory personnel in the rank of SEs and CEs through regular/ periodic checking of dam safety items during the operation phase.
	PIUs/DPMUs in consultation with SPMUs
	 

	PIUs/ DPMUs under the guidance of SPMU
	SPMUs through assessment of surface flows of streams coming under the definition of  international waterways and proposed to be tapped under the programme in consultation with I&W Department. Identification and assessment of shared ground water aquifers with the help of SWID and CGWB
	 
	 
	PIUs/ DPMus under the guidance of SPMUs
	SPMUs in consultation with I & W Deptt.through assessment of water flows in international streams and survey and assessment of ground water in shared aquifer along the border.
	 
	 

	 PIUs /DPMUs and the PAOs of Department of agriculture GoWB through implementation of issues mentioned under the column of measures by the project
	 PIUs /DPMUs and the PAOs of Department of agriculture GoWB through implementation of issues mentioned under the column of measures by the project
	 
	 
	 PIUs /DPMUs and the PAOs of Department of agriculture GoWB with the help of reputed NGOs and other Institutions working in this area
	 PIUs /DPMUs and the PAOs of Department of agriculture GoWB with the help of reputed NGOs and other Institutions working in this area
	 
	 

	 
	PIUs with the help of CMOH of the concerned districts and the Local Panchayati Raj Institutions
	 
	 
	 
	PIUs with the help of CMOH of the concerned districts and the Local Panchayati Raj Institutions involving NGOs working in the sphere of healthcare
	 
	 

	 
	Pies /DPMUs with the help of PAOs of Department of Agriculture GoWB with the involvement of NGOs and SAUs. This will be achieved through implementation of suggested measures 
	 
	 
	 
	PIUs /DPMUs with the help of PAOs of Department of Agriculture GoWB with the involvement of NGOs and SAUs.  
	 
	Survey on use of categories of pesticide in CCAs of sub-projects located in different districts under the program using the existing setup of inspectors and in collaboration  with identified SAUs and NGOs. Participatory monitoring of the bio- village program by  DPMUs and Beneficiary Committees/Water-User Associations.

	District Fisheries Officers of three wings  dance namely Normal, Co-operative and Training under the guidance of Asstt. Director of Fisheries through proper water quality determination of parameters like DO, pH, total alkalinity and turbidity. 
	DFOs concerned with the assistance of PIUs and DPMUs through application of organic manure/cow dung, lime and silt control measures in the catchments of such water bodies 
	 
	 
	District Fisheries Officers of three wings namely Normal, Co-operative and Training through periodic   checking of water bodies selected  for fish farming 
	District Fisheries Officers of three wings namely Normal, Co-operative and Training   through monitoring of water quality of a reasonable sample of water bodies for parameters like DO, pH, total alkalinity and turbidity. 
	 
	 

	 
	Project Programme promoters supported by the Support Organisation, WUAs and Lead Farmers through implementation of Agriculture Support Services Plan (ASSP)
	 
	 
	 
	DPMUs having Agricultural Specialists with the assistance of the PAOsand PIUs
	 
	 

	 
	District Horticulture Officer under the guidance of DPMU and with the assistance of the Project Programme Promoter appointed by the Agriculture Department through selection of sites as per criteria approved, supply of inputs including micro-irrigation equipments and conducting training and awareness workshops for farmers.  
	 
	 
	 
	District Horticulture Officer under the guidance of DPMU and the Joint Director, Horticulture.
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