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Annexure 1.1 : List of Notified Villages 

S.No Name of Villages District Longitude Latitude 

1 Maharajgang Hoshangabad 78.46429 22.71103 

2 Nayagaon Hoshangabad 78.43874 22.71579 

3 Ghogri matha Hoshangabad 78.4425 22.70425 

4 Amadeh Hoshangabad 78.43636 22.67732 

5 Raitwadi Hoshangabad 78.42187 22.68221 

6 Madho Hoshangabad 78.40464 22.67686 

7 Bori Hoshangabad 78.40213 22.68853 

8 Devi Hoshangabad 78.40429 22.66339 

9 Dokrikheda Hoshangabad 78.37633 22.65786 

10 Jhiria Hoshangabad 78.39358 22.64529 

11 Choka Hoshangabad 78.37167 22.64446 

12 Aanhoani Hoshangabad 78.35181 22.63494 

13 Muharikhurd Hoshangabad 78.33859 22.64513 

14 Muharikala Hoshangabad 78.30226 22.66343 

15 Sanghii Hoshangabad 78.28484 22.66993 

16 Sehra Hoshangabad 78.16963 22.5831 

17 Kamti Hoshangabad 78.15882 22.60744 

18 Tekapar Hoshangabad 78.15037 22.58358 

19 Sarangpur Hoshangabad 78.14555 22.57775 

20 Ghogri Hoshangabad 78.12046 22.58567 

21 Mangaria Hoshangabad 78.10279 22.59454 

22 Urdaon Hoshangabad 78.09624 22.57956 

23 Kharpawad Hoshangabad 78.07262 22.57528 

24 Pathai Hoshangabad 78.03309 22.60285 

25 Tawanagar Hoshangabad 77.97639 22.56691 

26 Ranipur Hoshangabad 77.95484 22.56772 

27 Chicha Hoshangabad 77.91397 22.54456 

28 Daudi Hoshangabad 77.89123 22.52201 

29 Chatua Hoshangabad 77.90593 22.46937 

30 Jhunkar Hoshangabad 77.90672 22.42959 

31 Mallupura Hoshangabad 77.93471 22.42481 

32 Suplai Hoshangabad 77.98173 22.41801 

33 Khamda Hoshangabad 77.93293 22.40847 

34 Jhalai Hoshangabad 77.94843 22.39073 

35 Kotmi Hoshangabad 77.90457 22.40127 

36 Maruapura Hoshangabad 77.89348 22.37951 

37 Chichadhana Hoshangabad 77.89974 22.37151 
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S.No Name of Villages District Longitude Latitude 

38 Ladema Hoshangabad 77.8942 22.37073 

39 Bardha Hoshangabad 77.91484 22.33553 

40 Dhasaii Betul 77.9483 22.32502 

41 Kelipunji Betul 77.99334 22.30717 

42 Bhatodi Betul 78.19238 22.38626 

43 Baruth Chhindwara 78.29046 22.40346 

44 Dundalum Chhindwara 78.28078 22.38458 

45 Chhatiaam Chhindwara 78.31345 22.3877 

46 Kurrai Chhindwara 78.34644 22.41302 

47 Alimod Chhindwara 78.37416 22.39472 

48 Bijori Chhindwara 78.4486 22.37362 

49 Sangakheda Chhindwara 78.45733 22.36393 

50 Kundaidhana Chhindwara 78.47338 22.36198 

51 Nishan Chhindwara 78.53165 22.40401 

52 Umardole Chhindwara 78.54858 22.3972 

53 Belkhedi Chhindwara 78.56243 22.41129 

54 Lukkhadhana Chhindwara 78.57616 22.41081 

55 Anjandhana Chhindwara 78.57781 22.42217 

56 Bandhan Chhindwara 78.5465 22.51054 

57 Dundi Chhindwara 78.5416 22.50832 

58 Aaditoria Chhindwara 78.51853 22.57712 

59 Jhirpa Chhindwara 78.51465 22.59659 

60 Khanchari Chhindwara 78.50298 22.59473 

61 Navatola Chhindwara 78.50639 22.59775 

62 Karer Chhindwara 78.50785 22.60683 

63 Nandia Hoshangabad 78.44322 22.3908 

64 Gutkheda Hoshangabad 78.46377 22.3936 

65 Supdongar Hoshangabad 78.48375 22.39471 

66 Sakri Hoshangabad 78.50124 22.40709 

67 Churni Hoshangabad 78.54235 22.42417 

68 Neksa Hoshangabad 78.51321 22.57276 

69 Matkuli Hoshangabad 78.45486 22.59284 

70 Chhirrai Hoshangabad 78.47814 22.59286 

71 Tekapar Hoshangabad 78.48304 22.60619 

72 Chillod Hoshangabad 78.45909 22.60774 

73 Khari Hoshangabad 78.44981 22.61203 

74 Mohagaun Hoshangabad 78.4489 22.60754 

75 Malli Hoshangabad 78.43623 22.59764 

76 Pisua Hoshangabad 78.40352 22.59627 
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S.No Name of Villages District Longitude Latitude 

77 Bindakheda Hoshangabad 78.41941 22.58834 

78 Mehandikheda Hoshangabad 78.43892 22.58256 

79 Pachmarhi Hoshangabad 78.42086 22.45545 

80 Fiferi Hoshangabad 78.53644 22.51033 

81 Manakachar Hoshangabad 78.5295 22.55292 
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Annexure 1.2 : Village Survey Form 
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Annexure 2.1 : Monitoring Points Water Quality Samples of MPPCB 

River Denwa 

 
  

Lying in category A

b

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 28.4.13 - - 30.7.13 - - 18.10.13 - 19.12.13 - - - - - -

2 Appearance Sl.Turbid - - Turbid - - - - Sl.Turbid - - - - - -

3 Temperature oC - - - - - - - - - - - - - - -

4 Turbidity NTU 15 - - 8 - - 16 - 2 - - - 10.25 16 2
5 Colour PCS CL - - Muddy - - - - CL - - - - - - 10 300 300
6 Odour T. No - - - - - - - - - - - - - - - Unobjectionable

UNOBJECTI

ONABLE

7 pH pH  Unit 8.12 - - 7.95 - - 8.22 - 8.12 - - - 8.1025 8.22 7.95 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 258 - - 282 - - 401 - 210 - - - 287.75 401 210
9 T.  Solids mg/1 207 - - 280 - - 308 - 170 - - - 241.25 308 170
10 D.  Solids mg/1 160 - - 254 - - 260 - 156 - - - 207.5 260 156 500 1500 2100
11 S. Solids mg/1 47 - - 26 - - 48 - 14 - - - 33.75 48 14
12 Amm. Nitrogen mg/1 0.015 - - 0.125 - - 0.025 - 0.27 - - - 0.1088 0.27 0.015
13 Nitrite  Nitrogen mg/1 0.02 - - 0.045 - - 0.125 - - - - - 0.0633 0.125 0.02
14 Nitrate  Nitrogen mg/1 0.85 - - 5.25 - - 4.15 - 0.8 - - - 2.7625 5.25 0.8 20 50
15 Phosphate (PO4) mg/1 0.033 - - 0.66 - - 0.033 - 2.9 - - - 0.9065 2.9 0.033

16 Chloride mg/1 17.61 - - 7.65 - - 23.141 - 12.7 - - - 15.275 23.141 7.65 250 600 600
17 Sulphate (SO4) mg/1 11.75 - - 25 - - 20.5 - 4 - - - 15.313 25 4 400 400 1000

18 T.  Alkalinity mg/1 126 - - 100 - - 196 - 104 - - - 131.5 196 100
19 T.  Hardness mg/1 86 - - 96 - - 180 - 120 - - - 120.5 180 86 300
20 CalciumHardness mg/1 70 - - 60 - - 118 - 102 - - - 87.5 118 60 200
21 Magnesium  H. mg/1 16 - - 36 - - 62 - 18 - - - 33 62 16 100
22 D.  Oxygen mg/1 5.5 - - 6.4 - - 6.2 - 9.3 - - - 6.85 9.3 5.5 6 5 4 4
23 B.O.D. mg/1 1.6 - - 1 - - 1.7 - 2.6 - - - 1.725 2.6 1 2 3 4
24 C.O.D. mg/1 19.76 - - - - - 19.6 - 9.6 - - - 16.32 19.76 9.6
25 Sodium mg/1 - - - - - - 58.16 - 9.55 - - - 33.855 58.16 9.55
26 Potassium mg/1 - - - - - - 7.64 - 3.39 - - - 5.52 7.64 3.39
27 T. Coliform MPN/100ml - - - - - - 110 - - - - - 110 110 110 50+ 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

Cat.   

MINARS -  Monitoring of Indian National Aquatic Resources System

GEMS - Global Environment Monitoring System

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2013-2014

                                                        Natural  Water  Resource             :  River Denwa. 

                                                        Description of Sampling  Station   :  Near Pachmari Road Bridge.   Cat.-
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Lying in category A

S.No. Characteristic Unit         April     May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling - - - - - - - 29.11.14 - - - - - - -

2 Appearance - - - - - - - - - - - - - - -

3 Temperature oC - - - - - - - 28 - - - - - - -
4 Turbidity NTU - - - - - - - 2 - - - - 2 2 2

5 Colour PCS - - - - - - - CL - - - - - - - 10 300 300
6 Odour T. No - - - - - - - OL - - - - - - - Unobjectionable

UNOBJECTI

ONABLE

7 pH pH  Unit - - - - - - - 7.57 - - - - 7.57 7.57 7.57 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. - - - - - - - 128 - - - - 128 128 128
9 T.  Solids mg/1 - - - - - - - 112 - - - - 112 112 112
10 D.  Solids mg/1 - - - - - - - 16 - - - - 16 16 16 500 1500 2100
11 S. Solids mg/1 - - - - - - - - - - - - #DIV/0!
12 Amm. Nitrogen mg/1 - - - - - - - - - - - - #DIV/0!
13 Nitrite  Nitrogen mg/1 - - - - - - - 2 - - - - 2 2 2
14 Nitrate  Nitrogen mg/1 - - - - - - - - - - - - #DIV/0! 20 50
15 Phosphate (PO4) mg/1 - - - - - - - - - - - - #DIV/0!

16 Chloride mg/1 - - - - - - - 7.88 - - - - 7.88 7.88 7.88 250 600 600
17 Sulphate (SO4) mg/1 - - - - - - - 5.5 - - - - 5.5 5.5 5.5 400 400 1000

18 T.  Alkalinity mg/1 - - - - - - - 98 - - - - 98 98 98
19 T.  Hardness mg/1 - - - - - - - 106 - - - - 106 106 106 300
20 CalciumHardness mg/1 - - - - - - - 84 - - - - 84 84 84 200
21 Magnesium  H. mg/1 - - - - - - - 22 - - - - 22 22 22 100
22 D.  Oxygen mg/1 - - - - - - - - - - - - #DIV/0! 6 5 4 4
23 B.O.D. mg/1 - - - - - - - 0.7 - - - - 0.7 0.7 0.7 2 3 4
24 C.O.D. mg/1 - - - - - - - 9.4 - - - - 9.4 9.4 9.4
25 Sodium mg/1 - - - - - - - - - - - - #DIV/0!
26 Potassium mg/1 - - - - - - - - - - - - #DIV/0!
27 T. Coliform MPN/100ml - - - - - - - - - - - - #DIV/0! 50+ 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - - #DIV/0!

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2014-2015

                                                        Natural  Water  Resource             :  River Denwa. 

Description of Sampling  Station   :  Near Pachmarhi Road Bridge.      Cat. - 



  

DRAFT ZONAL MASTER PLAN REPORT 
Preparation of the Zonal Master Plan for Eco-Sensitive Zone - CLUSTER 4  Page | 12  
Satpura Tiger Reserve (Satpura National Park, Pachmarhi & Bori Wild Life Sanctuary) 

 

 
 
  

Lying in category A

S.No. Characteristic Unit         April  May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 30.08.15 03.01.16 - - -

2 Appearance - S. turbid - - -
3 Temperature oC - - - -

4 Turbidity NTU 50.2 0.72 25.46 50.2 0.72

5 Colour PCS Sl. 

Muddy
- - - 10 300 300

6 Odour T. No - OL - - - Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit 8.2 8.19 8.195 8.2 8.19 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 202 210 206 210 202
9 T.  Solids mg/1 192 151 171.5 192 151
10 D.  Solids mg/1 148 144 146 148 144 500 1500 2100
11 S. Solids mg/1 44 7 25.5 44 7
12 Amm. Nitrogen mg/1 0.826 0.018 0.422 0.826 0.018
13 Nitrite  Nitrogen mg/1 0.068 BDL 0.068 0.068 0.068
14 Nitrate  Nitrogen mg/1 2.026 0.432 1.229 2.026 0.432 20 50
15 Phosphate (PO4) mg/1 BDL 0.068

16 Chloride mg/1 26 19.56 22.78 26 19.56 250 600 600
17 Sulphate (SO4) mg/1 14.08 2.14 8.11 14.08 2.14 400 400 1000

18 T.  Alkalinity mg/1 86 100 93 100 86
19 T.  Hardness mg/1 140 68 104 140 68 300
20 CalciumHardness mg/1 80 56 68 80 56 200
21 Magnesium  H. mg/1 60 12 36 60 12 100
22 D.  Oxygen mg/1 6.8 6.6 6.7 6.8 6.6 6 5 4 4
23 B.O.D. mg/1 1.8 1 1.4 1.8 1 2 3 4
24 C.O.D. mg/1 12 5 8.50 12 5
25 Sodium mg/1 22.4 12 17.2 22.4 12
26 Potassium mg/1 1.2 0.8 1 1.2 0.8
28 F.  Coliform MPN/100ml - 50+ 500 5000
29 T.K.N. mg/1 - - - -

A A A

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                                        Description of Sampling  Station   :  Near Pachmari Road Bridge.   Cat.-

                                           Water  Quality  during  Year - 2015-2016

                                                        Natural  Water  Resource             :  River Denwa. 

Cat.   
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                                                        Natural  Water  Resource             :  River Denwa. Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of 

Sampling

Dry - - - 24.08.1

6

- - - - - - - - -

2 Appearance - - - -

3 Temperature oC - - - -

4 Turbidity NTU 10 10.00 10.0 10.0

5 Colour PCS - - - - 10

6 Odour T. No - - - - Unobjectionable

7 pH pH  Unit 8.27 8.27 8.3 8.3 6.5 to 8.5

8 Sp. Conductivity µMhos/cm. 286 286.00 286.0 286.0

9 T.  Solids mg/1 226 226.00 226.0 226.0

10 D.  Solids mg/1 214 214.00 214.0 214.0 500

11 S. Solids mg/1 12 12.00 12.0 12.0

12 Amm. Nitrogen mg/1 - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 - #DIV/0! #DIV/0! #DIV/0! 20

15 Phosphate 

(PO4)

mg/1 -

16 Chloride mg/1 31.53 31.53 31.5 31.5 250

17 Sulphate (SO4) mg/1 - #DIV/0! #DIV/0! #DIV/0! 400

18 T.  Alkalinity mg/1 158 158.00 158.0 158.0

19 T.  Hardness mg/1 148 148.00 148.0 148.0 300

20 CalciumHardne

ss

mg/1 114 114.00 114.0 114.0
200

21 Magnesium  H. mg/1 34 34.00 34.0 34.0 100

22 D.  Oxygen mg/1 7.8 7.80 7.8 7.8 6

23 B.O.D. mg/1 1.9 1.90 1.9 1.9 2

24 C.O.D. mg/1 20 20.00 20.0 20.0

25 Sodium mg/1 13.4 13.40 13.4 13.4

26 Potassium mg/1 1.02 1.02 1.0 1.0

27 T. Coliform MPN/100m

l

-
50+

28 F.  Coliform MPN/100m

l

-

29 T.K.N. mg/1 - - -

A A

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2016-2017

                                                        Description of Sampling  Station   :  Near Pachmarhi Road Bridge.      Cat. -  

Cat.   
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                                                        Natural  Water  Resource             :  River Denwa. Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 26.04.1

7

Not in 

Package

Not in 

Package

Not in 

Package
28.08.1

7

Not in 

Package

Not in 

Package

Not in 

Package

Not in 

Package
29.1.18 Not in 

Package

Not in 

Package
- - -

2 Appearance - - - - - - - - - - - - - - -

3 Temperature oC 26 - - - 26 - - - - 25ºC - - - - -

4 Turbidity NTU 10 - - - - - - - - - - - 10.00 10.0 10.0

5 Colour PCS colorles

s

- - - Colorless - - - - Colorless - - - - -
10

6 Odour T. No oderless - - - Odourles

s

- - - - Odourles

s
- - - - -

Unobjectionable

7 pH pH  Unit 8.12 - - - 8.24 - - - - 8.12 - - 8.16 8.2 8.1 6.5 to 8.5

8 Sp. Conductivity µMhos/cm. 476 - - - 246 - - - - 214 - - 312.00 476.0 214.0

9 T.  Solids mg/1 310 - - - 216 - - - - 168 - - 231.33 310.0 168.0

10 D.  Solids mg/1 304 - - - 204 - - - - 160 - - 222.67 304.0 160.0 500

11 S. Solids mg/1 14 - - - 12 - - - - 8 - - 11.33 14.0 8.0

12 Amm. Nitrogen mg/1 - - - - BDL - - - - BDL - - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - - - - BDL - - - - BDL - - #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 - - - - 2.5 - - - - 1.5 - - 2.00 2.5 1.5 20

15 Phosphate (PO4) mg/1 - - - - 0.15 - - - - 0.561 - -

16 Chloride mg/1 30.55 - - - 23.65 - - - - 15.76 - - 23.32 30.6 15.8 250

17 Sulphate (SO4) mg/1 - - - - 10.2 - - - - 6.75 - - 8.48 10.2 6.8 400

18 T.  Alkalinity mg/1 152 - - - 164 - - - - 126 - - 147.33 164.0 126.0

19 T.  Hardness mg/1 138 - - - 186 - - - - 118 - - 147.33 186.0 118.0 300

20 CalciumHardness mg/1 102 - - - 158 - - - - 86 - - 115.33 158.0 86.0 200

21 Magnesium  H. mg/1 36 - - - 28 - - - - 32 - - 32.00 36.0 28.0 100

22 D.  Oxygen mg/1 - - - - 8.1 - - - - 8.4 - - 8.25 8.4 8.1 6

23 B.O.D. mg/1 2.1 - - - 2.4 - - - - 1.6 - - 2.03 2.4 1.6 2

24 C.O.D. mg/1 9.88 - - - 30 - - - - 9.6 - - 16.49 30.0 9.6

25 Sodium mg/1 5.26 - - - 12.6 - - - - 10.2 - - 9.35 12.6 5.3

26 Potassium mg/1 1.01 - - - 1.4 - - - - 1 - - 1.14 1.4 1.0

27 T. Coliform MPN/100ml - - - - - - - - - - - - - - -
50+

28 F.  Coliform MPN/100ml - - - - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

B - - - B - - - - A - B - -

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2017-2018

                                                        Description of Sampling  Station   :  Near Pachmarhi Road Bridge.     

Cat.   
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Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 12.07.1

8

Dry - - -

2 Appearance - - - Turbid - - - - - - - -

3 Temperature oC - - - - - - - - - - - -

4 Turbidity NTU - - - 156.4 - - - - - 156.40 156.4 156.4

5 Colour PCS - - - Muddy - - - - - - - - 10

6 Odour T. No - - - Odourles

s
- - - - - - - - Unobjectionable

7 pH pH  Unit - - - 7.81 - - - - - 7.81 7.8 7.8 6.5 to 8.5

8 Sp. Conductivity µMhos/cm. - - - 236.4 - - - - - 236.40 236.4 236.4

9 T.  Solids mg/1 - - - 488 - - - - - 488.00 488.0 488.0

10 D.  Solids mg/1 - - - 262 - - - - - 262.00 262.0 262.0 500

11 S. Solids mg/1 - - - 226 - - - - - 226.00 226.0 226.0

12 Amm. Nitrogen mg/1 - - - BDL - - - - - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - - - BDL - - - - - #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 - - - 2.2 - - - - - 2.20 2.2 2.2 20

15 Phosphate (PO4) mg/1 - - - 0.56 - - - - -

16 Chloride mg/1 - - - 26.6 - - - - - 26.60 26.6 26.6 250

17 Sulphate (SO4) mg/1 - - - 8.25 - - - - - 8.25 8.3 8.3 400

18 T.  Alkalinity mg/1 - - - 166 - - - - - 166.00 166.0 166.0

19 T.  Hardness mg/1 - - - 166 - - - - - 166.00 166.0 166.0 300

20 CalciumHardness mg/1 - - - 136 - - - - - 136.00 136.0 136.0 200

21 Magnesium  H. mg/1 - - - 30 - - - - - 30.00 30.0 30.0 100

22 D.  Oxygen mg/1 - - - 8.1 - - - - - 8.10 8.1 8.1 6

23 B.O.D. mg/1 - - - 1.5 - - - - - 1.50 1.5 1.5 2

24 C.O.D. mg/1 - - - 10 - - - - - 10.00 10.0 10.0

25 Sodium mg/1 - - - 15.8 - - - - - 15.80 15.8 15.8

26 Potassium mg/1 - - - 1.06 - - - - - 1.06 1.1 1.1

27 T. Coliform MPN/100ml - - -

540

- - - - - - - -
50+

28 F.  Coliform MPN/100ml - - -

<2

- - - - - - - -

29 Boron mg/1 - - - BDL - - - - -

30 Fluoride mg/1 - - - 0.25 - - - - - 1.5

31 P. Alkalinity mg/1 - - - Absent - - - - -

32 T.K.N. mg/1 - - - 1.4 - - - - - - - -

- - - C - - - - - C - -

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

Natural  Water  Resource     :                  River Denwa. 

                                                        Description of Sampling  Station                          :                  Near Pachmarhi Road Bridge.     

Cat.   

                                           Water  Quality  during  Year - 2018-2019
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Pachmarhi Lake 
 

 
 
 
  

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                                                                               Natural  Water  Resource             :  Pachmarhi Lake at Pachmari Lying in category A

LYING IN b

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 28.4.13 - - - - - - - 19.12.13 - - - - - -

2 Appearance Sl.Turbid - - - - - - - Sl.Turbid - - - - - -

3 Temperature oC - - - - - - - - - - - - - - -

4 Turbidity NTU 3 - - - - - - - 4 - - - 3.50 4 3
5 Colour PCS CL - - - - - - - CL - - - - - - 10 300 300
6 Odour T. No - - - - - - - - - - - - - - - Unobjectio

nable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.1 - - - - - - - 7.6 - - - 7.35 7.6 7.1 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 344 - - - - - - - 170 - - - 257 344 170
9 T.  Solids mg/1 235 - - - - - - - 103 - - - 169 235 103
10 D.  Solids mg/1 224 - - - - - - - 92 - - - 158 224 92 500 1500 2100
11 S. Solids mg/1 11 - - - - - - - 11 - - - 11 11 11
12 Amm. Nitrogen mg/1 0.005 - - - - - - - 0.21 - - - 0.1075 0.21 0.005
13 Nitrite  Nitrogen mg/1 BDL - - - - - - - - - - -

14 Nitrate  Nitrogen mg/1 0.75 - - - - - - - 2.6 - - - 1.68 2.60 0.75 20 50
15 Phosphate (PO4) mg/1 0.132 - - - - - - - 0.231 - - - 0.18 0.23 0.132

16 Chloride mg/1 26.41 - - - - - - - 12.7 - - - 19.555 26.41 12.7 250 600 600
17 Sulphate (SO4) mg/1 5.5 - - - - - - - 5.25 - - - 5.375 5.50 5.25 400 400 1000

18 T.  Alkalinity mg/1 160 - - - - - - - 78 - - - 119 160 78
19 T.  Hardness mg/1 156 - - - - - - - 72 - - - 114 156 72 300
20 CalciumHardness mg/1 80 - - - - - - - 34 - - - 57 80 34 200
21 Magnesium  H. mg/1 76 - - - - - - - 38 - - - 57 76 38 100
22 D.  Oxygen mg/1 5 - - - - - - - 6 - - - 5.50 6.00 5 6 5 4 4
23 B.O.D. mg/1 2.9 - - - - - - - 2.3 - - - 2.6 2.9 2.3 2 3 4
24 C.O.D. mg/1 29.64 - - - - - - - 9.6 - - - 19.62 29.64 9.6
25 Sodium mg/1 - - - - - - - - 9.41 - - - 9.41 9.41 9.41
26 Potassium mg/1 - - - - - - - - 3.43 - - - 3.43 3.43 3.43
27 T. Coliform MPN/100ml - - - - - - - - - - - - 50 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

                                           Water  Quality  during  Year - 2013-2014

  Description of Sampling  Station    :    Lake water.
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Lying in category A MISSING

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling NR 29.11.14 - - - - - -

2 Appearance - - - - - - - - - - - - - -

3 Temperature oC - - - - - - 27 - - - - 27.00 27 27
4 Turbidity NTU - - - - - - 4 - - - - 4.00 4 4
5 Colour PCS - - - - - - CL - - - - - - - 10 300 300
6 Odour T. No - - - - - - OL - - - - Unobjectio

nable

UNOBJECTI

ONABLE

7 pH pH  Unit - - - - - - 7.62 - - - - 7.62 7.62 7.62 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!
9 T.  Solids mg/1 - - - - - - 112 - - - - 112 112 112
10 D.  Solids mg/1 - - - - - - 94 - - - - 94 94 94 500 1500 2100
11 S. Solids mg/1 - - - - - - 18 - - - - 18 18 18
12 Amm. Nitrogen mg/1 - - - - - - BDL - - - - #DIV/0! #DIV/0! #DIV/0!
13 Nitrite  Nitrogen mg/1 - - - - - - BDL - - - - #DIV/0! #DIV/0! #DIV/0!
14 Nitrate  Nitrogen mg/1 - - - - - - 3.5 - - - - 3.5 3.5 3.5 20 50
15 Phosphate (PO4) mg/1 - - - - - - BDL - - - - #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 - - - - - - 5.91 - - - - 5.91 5.91 5.91 250 600 600
17 Sulphate (SO4) mg/1 - - - - - - 9 - - - - 9 9 9 400 400 1000

18 T.  Alkalinity mg/1 - - - - - - 64 - - - - 64 64 64
19 T.  Hardness mg/1 - - - - - - 70 - - - - 70 70 70 300
20 CalciumHardness mg/1 - - - - - - 36 - - - - 36 36 36 200
21 Magnesium  H. mg/1 - - - - - - 34 - - - - 34 34 34 100
22 D.  Oxygen mg/1 - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 6 5 4 4
23 B.O.D. mg/1 - - - - - - 1.1 - - - - 1.1 1.1 1.1 2 3 4
24 C.O.D. mg/1 - - - - - - 9.4 - - - - 9.4 9.4 9.4
25 Sodium mg/1 - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!
26 Potassium mg/1 - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!
27 T. Coliform MPN/100ml - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 50 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2014-2015

                                                        Natural  Water  Resource             :   Pachmarhi Lake, Pachamarhi.

  Description of Sampling  Station    :    Lake water.
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                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

Lying in category A MISSING

                                           Description of Sampling  Station:   Pachmarhi Lake,  Pachmarhi LYING IN b

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of 

Sampling

- - - 10.08.16 - - - - - - - - -

2 Appearance - - -

3 Temperature oC - - -

4 Turbidity NTU 12 12.00 12.0 12.0

5 Colour PCS Colourles

s
- - - 10 300 300

6 Odour T. No Odourless - - - Unobjectio

nable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.83 7.83 7.8 7.8 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. 348 348.00 348.0 348.0

9 T.  Solids mg/1 266 266.00 266.0 266.0

10 D.  Solids mg/1 252 252.00 252.0 252.0 500 1500 2100

11 S. Solids mg/1 14 14.00 14.0 14.0

12 Amm. Nitrogen mg/1 #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 #DIV/0! #DIV/0! #DIV/0! 20 50

15 Phosphate 

(PO4)

mg/1 #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 35.47 35.47 35.5 35.5 250 600 600

17 Sulphate (SO4) mg/1 #DIV/0! #DIV/0! #DIV/0! 400 400 1000

18 T.  Alkalinity mg/1 138 138.00 138.0 138.0

19 T.  Hardness mg/1 146 146.00 146.0 146.0 300

20 CalciumHardne

ss

mg/1 112 112.00 112.0 112.0
200

21 Magnesium  H. mg/1 34 34.00 34.0 34.0 100

22 D.  Oxygen mg/1 7.6 7.60 7.6 7.6 6 5 4 4

23 B.O.D. mg/1 2.4 2.40 2.4 2.4 2 3 4

24 C.O.D. mg/1 20 20.00 20.0 20.0

25 Sodium mg/1 15.74 15.74 15.7 15.7

26 Potassium mg/1 2.1 2.10 2.1 2.1

27 T. Coliform MPN/100ml #DIV/0! #DIV/0! #DIV/0! 50 500 5000

28 F.  Coliform MPN/100ml #DIV/0! #DIV/0! #DIV/0!

29 T.K.N. mg/1 - - -

B B

                                           Water  Quality  during  Year - 2016-2017

                                           Natural  Water  Resource             :     Pachmarhi Lake,  Pachmarhi  (Distt.-Hoshangabad)

Category
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                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

Lying in category A MISSING

                                           Description of Sampling  Station:   Pachmarhi Lake,  Pachmarhi LYING IN b

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of 

Sampling

- - - 10.08.16 - - - - - - - - -

2 Appearance - - -

3 Temperature oC - - -

4 Turbidity NTU 12 12.00 12.0 12.0

5 Colour PCS Colourles

s
- - - 10 300 300

6 Odour T. No Odourless - - - Unobjectio

nable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.83 7.83 7.8 7.8 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. 348 348.00 348.0 348.0

9 T.  Solids mg/1 266 266.00 266.0 266.0

10 D.  Solids mg/1 252 252.00 252.0 252.0 500 1500 2100

11 S. Solids mg/1 14 14.00 14.0 14.0

12 Amm. Nitrogen mg/1 #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 #DIV/0! #DIV/0! #DIV/0! 20 50

15 Phosphate 

(PO4)

mg/1 #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 35.47 35.47 35.5 35.5 250 600 600

17 Sulphate (SO4) mg/1 #DIV/0! #DIV/0! #DIV/0! 400 400 1000

18 T.  Alkalinity mg/1 138 138.00 138.0 138.0

19 T.  Hardness mg/1 146 146.00 146.0 146.0 300

20 CalciumHardne

ss

mg/1 112 112.00 112.0 112.0
200

21 Magnesium  H. mg/1 34 34.00 34.0 34.0 100

22 D.  Oxygen mg/1 7.6 7.60 7.6 7.6 6 5 4 4

23 B.O.D. mg/1 2.4 2.40 2.4 2.4 2 3 4

24 C.O.D. mg/1 20 20.00 20.0 20.0

25 Sodium mg/1 15.74 15.74 15.7 15.7

26 Potassium mg/1 2.1 2.10 2.1 2.1

27 T. Coliform MPN/100ml #DIV/0! #DIV/0! #DIV/0!
50 500 5000

28 F.  Coliform MPN/100ml #DIV/0! #DIV/0! #DIV/0!

29 T.K.N. mg/1 - - -

B BCategory

                                           Water  Quality  during  Year - 2016-2017

                                           Natural  Water  Resource             :     Pachmarhi Lake,  Pachmarhi  (Distt.-Hoshangabad)
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                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

Lying in category A MISSING

                                           Description of Sampling  Station:   Pachmarhi Lake,  Pachmarhi LYING IN b

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 19.4.17 28.08.17 29.1.18 - - -

2 Appearance Clear - - - Clear - - - - - - - - - -

3 Temperature oC - - - - 26 ºC - - - - 26ºC - - - - -

4 Turbidity NTU 14 - - - - - - - - - - - 14.00 14.0 14.0

5 Colour PCS Colorless - - - Colorless - - - - Colorless - - - - - 10 300 300

6 Odour T. No Odourles

s

-
-

- Odourles

s

-
-

- - Odourles

s

- - - - - Unobjectio

nable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.95 - - - 8.24 - - - - 7.84 - - 8.01 8.2 7.8 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. 346 - - - 246 - - - - 286 - - 292.67 346.0 246.0

9 T.  Solids mg/1 296 - - - 216 - - - - 218 - - 243.33 296.0 216.0

10 D.  Solids mg/1 286 - - - 204 - - - - 204 - - 231.33 286.0 204.0 500 1500 2100

11 S. Solids mg/1 10 - - - 12 - - - - 14 - - 12.00 14.0 10.0

12 Amm. Nitrogen mg/1 - - - - BDL - - - - BDL - - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - - - - BDL - - - - BDL - - #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 - - - - 2.5 - - - - 1.15 - - 1.83 2.5 1.2 20 50

15 Phosphate (PO4) mg/1 - - - - 0.15 - - - - 0.39 - - 0.27 0.4 0.2

16 Chloride mg/1 23.65 - - - 23.65 - - - - 18.72 - - 22.01 23.7 18.7 250 600 600

17 Sulphate (SO4) mg/1 - - - - 10.2 - - - - 6.75 - - 8.48 10.2 6.8 400 400 1000

18 T.  Alkalinity mg/1 136 - - - 164 - - - - 144 - - 148.00 164.0 136.0

19 T.  Hardness mg/1 124 - - - 186 - - - - 138 - - 149.33 186.0 124.0 300

20 CalciumHardness mg/1 82 - - - 158 - - - - 104 - - 114.67 158.0 82.0 200

21 Magnesium  H. mg/1 42 - - - 28 - - - - 36 - - 35.33 42.0 28.0 100

22 D.  Oxygen mg/1 8.2 - - - 8.1 - - - - 8.2 - - 8.17 8.2 8.1 6 5 4 4

23 B.O.D. mg/1 1.9 - - - 2.4 - - - - 2.2 - - 2.17 2.4 1.9 2 3 4

24 C.O.D. mg/1 19.2 - - - 30 - - - - 19.6 - - 22.93 30.0 19.2

25 Sodium mg/1 6.4 - - - 12.6 - - - - 8.68 - - 9.23 12.6 6.4

26 Potassium mg/1 1 - - - 1.4 - - - - 1.1 - - 1.17 1.4 1.0

27 T. Coliform MPN/100ml - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 50 500 5000

28 F.  Coliform MPN/100ml - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

29 T.K.N. mg/1 - - - - - - - - - - - - -

A - - - B - - - - B - - B

                                           Water  Quality  during  Year - 2017-2018

                                           Natural  Water  Resource             :     Pachmarhi Lake,  Pachmarhi  (Distt.-Hoshangabad)

Category
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Tawa Dam Itarsi 

Lying in category A MISSING

LYING IN b

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 18.04.18 29.08.18 - - -

2 Appearance - - - - Clear - - - - - - - - - -

3 Temperature oC 28ºC - - - 23 - - - - - - - - - -

4 Turbidity NTU 14 - - - - - - - - - - - 14.00 14.0 14.0

5 Colour PCS Colorless - - - Colorless - - - - - - - - - - 10 300 300

6 Odour T. No Odourless -
-

- Odourless - - - - - - - - - - Unobjectio

nable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.91 - - - 7.68 - - - - - - - 7.80 7.9 7.7 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. 330 - - - 324 - - - - - - - 327.00 330.0 324.0

9 T.  Solids mg/1 248 - - - 204 - - - - - - - 226.00 248.0 204.0

10 D.  Solids mg/1 231 - - - 186 - - - - - - - 208.50 231.0 186.0 500 1500 2100

11 S. Solids mg/1 17 - - - 18 - - - - - - - 17.50 18.0 17.0

12 Amm. Nitrogen mg/1 BDL - - - 0.21 - - - - - - - 0.21 0.2 0.2

13 Nitrite  Nitrogen mg/1 0.2 - - - 0.15 - - - - - - - 0.18 0.2 0.2

14 Nitrate  Nitrogen mg/1 1.84 - - - 3.25 - - - - - - - 2.55 3.3 1.8 20 50

15 Phosphate (PO4) mg/1 0.38 - - - 0.75 - - - - - - - 0.57 0.8 0.4

16 Chloride mg/1 32.98 - - - 19.99 - - - - - - - 26.49 33.0 20.0 250 600 600

17 Sulphate (SO4) mg/1 8.25 - - - 13.25 - - - - - - - 10.75 13.3 8.3 400 400 1000

18 T.  Alkalinity mg/1 146 - - - 168 - - - - - - - 157.00 168.0 146.0

19 T.  Hardness mg/1 134 - - - 170 - - - - - - - 152.00 170.0 134.0 300

20 CalciumHardness mg/1 80 - - - 138 - - - - - - - 109.00 138.0 80.0 200

21 Magnesium  H. mg/1 54 - - - 32 - - - - - - - 43.00 54.0 32.0 100

22 D.  Oxygen mg/1 7.4 - - - 8.4 - - - - - - - 7.90 8.4 7.4 6 5 4 4

23 B.O.D. mg/1 2.5 - - - 2.6 - - - - - - - 2.55 2.6 2.5 2 3 4

24 C.O.D. mg/1 20 - - - 19.2 - - - - - - - 19.60 20.0 19.2

25 Sodium mg/1 8.74 - - - 16.4 - - - - - - - 12.57 16.4 8.7

26 Potassium mg/1 1.2 - - - 2.1 - - - - - - - 1.65 2.1 1.2

27 T. Coliform MPN/100ml >1600 - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 50 500 5000

28 F.  Coliform MPN/100ml <2 - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

C - - - B - - - - - - - BCategory

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2018-2019

                                           Natural  Water  Resource             :     Pachmarhi Lake,  Pachmarhi  (Distt.-Hoshangabad)

Description of Sampling  Station           :       Pachmarhi Lake,  Pachmarhi
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Lying in category A

                                                        Description of Sampling  Station   :  Near chanal no.2,Tawanagar,Itarsi.

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 27.4.13 - - - - - - 10.11.13 - - 25.2.14 - - - -

2 Appearance Sl.Turbid - - - - - - - - - Sl.Turbid - - - -

3 Temperature oC - - - - - - - - - - - - - - -

4 Turbidity NTU 12 - - - - - - - - - 12 - 12.00 12 12
5 Colour PCS CL - - - - - - - - - CL - - - - 10 300 300
6 Odour T. No - - - - - - - - - - - - - - -

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit 8.02 - - - - - - 7.65 - - 7.38 - 7.68 8.02 7.38 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 262 - - - - - - - - - 209 - 235.5 262 209
9 T.  Solids mg/1 203 - - - - - - 294 - - 174 - 223.67 294 174
10 D.  Solids mg/1 165 - - - - - - 257 - - 136 - 186 257 136 500 1500 2100
11 S. Solids mg/1 38 - - - - - - 37 - - 38 - 37.67 38 37
12 Amm. Nitrogen mg/1 0.025 - - - - - - 0.035 - - 0.04 - 0.03 0.04 0.025
13 Nitrite  Nitrogen mg/1 0.015 - - - - - - 0.06 - - 0.02 - 0.03 0.06 0.015
14 Nitrate  Nitrogen mg/1 2.1 - - - - - - 2.1 - - 1.5 - 1.9 2.1 1.5 20 50
15 Phosphate (PO4) mg/1 0.132 - - - - - - BDL - - 0.066 - 0.099 0.132 0.066

16 Chloride mg/1 19.56 - - - - - - 5.78 - - 11.57 - 12.30 19.56 5.78 250 600 600
17 Sulphate (SO4) mg/1 7.5 - - - - - - 5.75 - - 27.5 - 13.58 27.5 5.75 400 400 1000
18 T.  Alkalinity mg/1 106 - - - - - - 86 - - 102 - 98 106 86
19 T.  Hardness mg/1 94 - - - - - - 80 - - 100 - 91.33 100 80 300
20 CalciumHardness mg/1 76 - - - - - - 46 - - 60 - 60.67 76 46 200
21 Magnesium  H. mg/1 18 - - - - - - 34 - - 40 - 30.67 40 18 100
22 D.  Oxygen mg/1 5.3 - - - - - - 7.9 - - 7.9 - 7.03 7.9 5.3 6 5 4 4
23 B.O.D. mg/1 1.8 - - - - - - 0.8 - - 2.1 - 1.57 2.1 0.8 2 3 4
24 C.O.D. mg/1 19.76 - - - - - - 10 - - 29.04 - 19.6 29.04 10
25 Sodium mg/1 - - - - - - - 7.59 - - 7.95 - 7.77 7.95 7.59
26 Potassium mg/1 - - - - - - - 3.43 - - 2.97 - 3.20 3.43 2.97
27 T. Coliform MPN/100ml - - - - - - - - - - - - - - - 50 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2013-2014

                                                        Natural  Water  Resource             : Tawa dam. (Distt.-Raisen)
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Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 27.4.13 - - - - - - 10.11.13 - - 25.2.14 - - - -

2 Appearance Sl.Turbid - - - - - - - - - Sl.Turbid - - - -

3 Temperature oC - - - - - - - - - - - - - - -

4 Turbidity NTU 14 - - - - - - 70 - - 16 - 33.33 70 14
5 Colour PCS CL - - - - - - - - - CL - - - - 10 300 300
6 Odour T. No - - - - - - - - - - - - - - -

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit 7.85 - - - - - - 7.35 - - 7.9 - 7.70 7.9 7.35 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 265 - - - - - - - - - 212 - 238.5 265 212
9 T.  Solids mg/1 212 - - - - - - 294 - - 192 - 232.67 294 192
10 D.  Solids mg/1 168 - - - - - - 247 - - 143 - 186 247 143 500 1500 2100
11 S. Solids mg/1 44 - - - - - - 47 - - 49 - 46.67 49 44
12 Amm. Nitrogen mg/1 0.04 - - - - - - 0.075 - - 0.1 - 0.07 0.1 0.04
13 Nitrite  Nitrogen mg/1 0.005 - - - - - - 0.09 - - 0.05 - 0.05 0.09 0.005
14 Nitrate  Nitrogen mg/1 2 - - - - - - 2.8 - - 1.8 - 2.2 2.8 1.8 20 50
15 Phosphate (PO4) mg/1 0.165 - - - - - - BDL - - 0.099 - 0.132 0.165 0.099

16 Chloride mg/1 15.65 - - - - - - 7.71 - - 13.49 - 12.28 15.65 7.71 250 600 600
17 Sulphate (SO4) mg/1 9.5 - - - - - - 7.75 - - 28.25 - 15.17 28.25 7.75 400 400 1000
18 T.  Alkalinity mg/1 110 - - - - - - 82 - - 110 - 100.67 110 82
19 T.  Hardness mg/1 90 - - - - - - 78 - - 114 - 94.00 114 78 300
20 CalciumHardness mg/1 72 - - - - - - 46 - - 62 - 60.00 72 46 200
21 Magnesium  H. mg/1 18 - - - - - - 32 - - 52 - 34.00 52 18 100
22 D.  Oxygen mg/1 5.1 - - - - - - 7.3 - - 7.7 - 6.70 7.7 5.1 6 5 4 4
23 B.O.D. mg/1 2.7 - - - - - - 0.9 - - 2.3 - 1.97 2.7 0.9 2 3 4
24 C.O.D. mg/1 29.64 - - - - - - 10 - - 29.04 - 22.893 29.64 10
25 Sodium mg/1 - - - - - - - 7.68 - - 8.53 - 8.11 8.53 7.68
26 Potassium mg/1 - - - - - - - 3.46 - - 3.14 - 3.30 3.46 3.14
27 T. Coliform MPN/100ml - - - - - - - - - - - - - - - 50 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2013-2014

                                                        Natural  Water  Resource             :  Tawa dam.

                                                        Description of Sampling  Station   :    Tawa dam water after HEG Hydral power plant outlet Tawanagar.
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Lying in category A

                                                        Description of Sampling  Station   :  Near chanal no.2,Tawanagar,Itarsi.

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 7.4.14 30.8.14 20.11.14 - - N.R. - - - -

2 Appearance sl.turbid - - - - - - - - - - - - - -

3 Temperature oC - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!
4 Turbidity NTU 4 - - - 6 - - 8 - - - - 6.00 8 4
5 Colour PCS CL - - - - - - CL - - - - - - - 10 300 300
6 Odour T. No - - - - - - - OL - - - -

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit 8.01 - - - 7.11 - - 8.17 - - - - 7.76 8.17 7.11 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 231 - - - - - - 350 - - - - 290.50 350 231
9 T.  Solids mg/1 174 - - - 136 - - 374 - - - - 228 374 136
10 D.  Solids mg/1 164 - - - 116 - - 344 - - - - 208 344 116 500 1500 2100
11 S. Solids mg/1 10 - - - 20 - - 30 - - - - 20 30 10
12 Amm. Nitrogen mg/1 0.95 - - - 0.12 - - - - - - - 0.535 0.95 0.12
13 Nitrite  Nitrogen mg/1 - - - - BDL - - 0.7 - - - - 0.7 0.7 0.7
14 Nitrate  Nitrogen mg/1 1 - - - 3.5 - - 2.3 - - - - 2.2666667 3.5 1 20 50
15 Phosphate (PO4) mg/1 - - - - 0.066 - - - - - - - 0.066 0.066 0.066

16 Chloride mg/1 18.99 - - - 8 - - 11.82 - - - - 12.936667 18.99 8 250 600 600
17 Sulphate (SO4) mg/1 9.5 - - - 10.25 - - 6.9 - - - - 8.8833333 10.25 6.9 400 400 1000
18 T.  Alkalinity mg/1 102 - - - 92 - - 190 - - - - 128 190 92
19 T.  Hardness mg/1 86 - - - 98 - - 160 - - - - 114.66667 160 86 300
20 CalciumHardness mg/1 72 - - - 54 - - 98 - - - - 74.666667 98 54 200
21 Magnesium  H. mg/1 14 - - - 44 - - 62 - - - - 40 62 14 100
22 D.  Oxygen mg/1 7.9 - - - 6.6 - - 8.2. - - - - 7.25 7.9 6.6 6 5 4 4
23 B.O.D. mg/1 2.4 - - - 1 - - 1.8 - - - - 1.7333333 2.4 1 2 3 4
24 C.O.D. mg/1 19.39 - - - 10 - - 20 - - - - 16.463333 20 10
25 Sodium mg/1 5 - - - 7.63 - - 16.49 - - - - 9.7066667 16.49 5
26 Potassium mg/1 1.2 - - - 1.91 - - 2.94 - - - - 2.0166667 2.94 1.2
27 T. Coliform MPN/100ml - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 50 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

Cat.   

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2014-2015

                                                        Natural  Water  Resource             : Tawa dam. (Distt.-Raisen)
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Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 7.4.14 30.8.14 20.11.14 - - N.R. - - - -

2 Appearance sl.turbid - - - - - - - - - - - - - -

3 Temperature oC - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!
4 Turbidity NTU 3 - - - 6 - - 8 - - - - 5.67 8 3
5 Colour PCS CL - - - - - - - - - - - - - - 10 300 300
6 Odour T. No - - - - - - - - - - - -

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit 8.1 - - - 6.89 - - 8 - - - - 7.66 8.1 6.89 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 233 - - - - - - 360 - - - - 296.50 360 233
9 T.  Solids mg/1 175 - - - 149 - - 365 - - - - 229.66667 365 149
10 D.  Solids mg/1 164 - - - 130 - - 324 - - - - 206 324 130 500 1500 2100
11 S. Solids mg/1 11 - - - 19 - - 41 - - - - 23.666667 41 11
12 Amm. Nitrogen mg/1 1.2 - - - 0.105 - - - - - - - 0.6525 1.2 0.105
13 Nitrite  Nitrogen mg/1 - - - - BDL - - 0.06 - - - - 0.06 0.06 0.06
14 Nitrate  Nitrogen mg/1 2.2 - - - - - - 2.2 - - - - 2.2 2.2 2.2 20 50
15 Phosphate (PO4) mg/1 - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 20.99 - - - 10 - - 12 - - - - 14.33 20.99 10 250 600 600
17 Sulphate (SO4) mg/1 10.25 - - - 10.5 - - 6.2 - - - - 8.9833333 10.5 6.2 400 400 1000
18 T.  Alkalinity mg/1 104 - - - 96 - - 182 - - - - 127.33333 182 96
19 T.  Hardness mg/1 90 - - - 100 - - 164 - - - - 118 164 90 300
20 CalciumHardness mg/1 78 - - - 60 - - 100 - - - - 79.333333 100 60 200
21 Magnesium  H. mg/1 12 - - - 40 - - 64 - - - - 38.666667 64 12 100
22 D.  Oxygen mg/1 8.6 - - - 6.5 - - 7.8 - - - - 7.6333333 8.6 6.5 6 5 4 4
23 B.O.D. mg/1 1.2 - - - 1.1 - - 1.7 - - - - 1.3333333 1.7 1.1 2 3 4
24 C.O.D. mg/1 9.6 - - - 10 - - 19 - - - - 12.866667 19 9.6
25 Sodium mg/1 4.5 - - - 7.89 - - 11 - - - - 7.7966667 11 4.5
26 Potassium mg/1 1 - - - 1.89 - - - - - - - 1.445 1.89 1
27 T. Coliform MPN/100ml - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 50 500 5000
28 F.  Coliform MPN/100ml - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

                                           Water  Quality  during  Year - 2014-2015

                                                        Natural  Water  Resource             :  Tawa dam.

                                                        Description of Sampling  Station   :    Tawa dam water after HEG Hydral power plant outlet Tawanagar.

                                                                         MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             
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Lying in category A

                                                        Description of Sampling  Station   :  Near chanal no.2,Tawanagar,Itarsi.

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 30.08.15 - - -

2 Appearance - - -

3 Temperature oC #DIV/0! #DIV/0! #DIV/0!
4 Turbidity NTU 22 22.00 22 22
5 Colour PCS CL - - - 10 300 300
6 Odour T. No OL

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit 8.4 8.40 8.4 8.4 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 320 320.00 320 320
9 T.  Solids mg/1 240 240 240 240
10 D.  Solids mg/1 216 216 216 216 500 1500 2100
11 S. Solids mg/1 24 24 24 24
12 Amm. Nitrogen mg/1 0.76 0.76 0.76 0.76
13 Nitrite  Nitrogen mg/1 0.18 0.18 0.18 0.18
14 Nitrate  Nitrogen mg/1 0.88 0.88 0.88 0.88 20 50
15 Phosphate (PO4) mg/1 BDL #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 26 26 26 26 250 600 600
17 Sulphate (SO4) mg/1 16.1 16.1 16.1 16.1 400 400 1000
18 T.  Alkalinity mg/1 130 130 130 130
19 T.  Hardness mg/1 100 100 100 100 300
20 CalciumHardness mg/1 78 78 78 78 200
21 Magnesium  H. mg/1 22 22 22 22 100
22 D.  Oxygen mg/1 6.8 6.8 6.8 6.8 6 5 4 4
23 B.O.D. mg/1 1.4 1.4 1.4 1.4 2 3 4
24 C.O.D. mg/1 10 10 10 10
25 Sodium mg/1 2.88 2.88 2.88 2.88
26 Potassium mg/1 1 1 1 1
27 T. Coliform MPN/100ml #DIV/0! #DIV/0! #DIV/0! 50 500 5000
28 F.  Coliform MPN/100ml

29 T.K.N. mg/1 - - -

A

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2015-2016

                                                        Natural  Water  Resource             : Tawa dam. (Distt.-          )

Cat.   
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Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 30.08.15 - - -

2 Appearance - - -

3 Temperature oC #DIV/0! #DIV/0! #DIV/0!
4 Turbidity NTU 28 28.00 28 28
5 Colour PCS CL - - - 10 300 300
6 Odour T. No OL

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit 8.35 8.35 8.35 8.35 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. 447 447.00 447 447
9 T.  Solids mg/1 336 336 336 336
10 D.  Solids mg/1 306 306 306 306 500 1500 2100
11 S. Solids mg/1 30 30 30 30
12 Amm. Nitrogen mg/1 0.78 0.78 0.78 0.78
13 Nitrite  Nitrogen mg/1 0.18 0.18 0.18 0.18
14 Nitrate  Nitrogen mg/1 0.94 0.94 0.94 0.94 20 50
15 Phosphate (PO4) mg/1 BDL #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 23 23 23 23 250 600 600
17 Sulphate (SO4) mg/1 18.1 18.1 18.1 18.1 400 400 1000
18 T.  Alkalinity mg/1 120 120 120 120
19 T.  Hardness mg/1 132 132 132 132 300
20 CalciumHardness mg/1 88 88 88 88 200
21 Magnesium  H. mg/1 44 44 44 44 100
22 D.  Oxygen mg/1 6.9 6.9 6.9 6.9 6 5 4 4
23 B.O.D. mg/1 1.8 1.8 1.8 1.8 2 3 4
24 C.O.D. mg/1 10 10 10 10
25 Sodium mg/1 2.98 2.98 2.98 2.98
26 Potassium mg/1 1.2 1.2 1.2 1.2
27 T. Coliform MPN/100ml #DIV/0! #DIV/0! #DIV/0! 50 500 5000
28 F.  Coliform MPN/100ml

29 T.K.N. mg/1 - - -

A A

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2015-2016

                                                        Natural  Water  Resource             :  Tawa dam.

                                                        Description of Sampling  Station   :    Tawa dam water after HEG Hydral power plant outlet Tawanagar.

Cat.   
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Lying in category A

Lying in B

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of 

Sampling

- 25.05.1

6
-

- 24.08.1

6

27.09.1

6

- 18.11.2

016

20.12.1

6

- 09.02.2

017

02.03.1

7

- - -

2 Appearance - - - - - - - Clear - - -

3 Temperature oC - - - - - - 26 - 26 26.00 26.0 26.0

4 Turbidity NTU - 6 - - 8 12 - 10 10 - 8 8 8.86 12.0 6.0

5 Colour PCS - Colourle

ss

- - Colourle

ss

Colourle

ss

- colourles

s

colourles

s

- colourles

s

colourles

s

- - -

10 300 300

6 Odour T. No - Odourles

s

- - Odourles

s

Odourles

s

- Odourles

s

Odourles

s

- Odourles

s

Odourles

s Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit - 7.85 - - 8.11 8.13 - 7.82 8.28 - 7.54 7.76 7.93 8.3 7.5 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. - 288 - - 252 313 - 368 296 - 358 384 322.71 384.0 252.0

9 T.  Solids mg/1 - 210 - - 194 246 - 178 238 - 252 374 241.71 374.0 178.0

10 D.  Solids mg/1 - 196 - - 184 232 - 168 228 - 246 364 231.14 364.0 168.0 500 1500 2100

11 S. Solids mg/1 - 14 - - 10 14 - 10 10 - 10 10 11.14 14.0 10.0

12 Amm. Nitrogen mg/1 - 0.025 - - - BDL - 0.012 0.02 0.0 0.0

13 Nitrite  Nitrogen mg/1 - 0.01 - - - 0.03 - BDL 0.02 0.0 0.0

14 Nitrate  Nitrogen mg/1 - 0.2 - - - 0.4 - 0.68 0.43 0.7 0.2 20 50

15 Phosphate 

(PO4)

mg/1 - - - - BDL - 0.016 0.02 0.0 0.0

16 Chloride mg/1 - 14.9 - - 28.57 30.85 - 26.6 27.59 - 29.77 29.89 26.88 30.9 14.9 250 600 600

17 Sulphate (SO4) mg/1 - 11 - - - 12.73 - 1.04 8.26 12.7 1.0 400 400 1000

18 T.  Alkalinity mg/1 - 132 - - 154 128 - 152 138 - 156 186 149.43 186.0 128.0

19 T.  Hardness mg/1 - 120 - - 142 138 - 146 108 - 152 152 136.86 152.0 108.0 300

20 CalciumHardne

ss

mg/1 - 78 - - 112 98 - 110 102 - 116 116 104.57 116.0 78.0

200

21 Magnesium  H. mg/1 - 42 - - 30 40 - 36 36 - 36 36 36.57 42.0 30.0 100

22 D.  Oxygen mg/1 - 8 - - 8.2 7.9 - 7.6 8 - 7.4 7.7 7.83 8.2 7.4 6 5 4 4

23 B.O.D. mg/1 - 1.4 - - 1.4 2.2 - 2.1 2.1 - 1.9 2.2 1.90 2.2 1.4 2 3 4

24 C.O.D. mg/1 - 9.6 - - 10 20 - 9.2 10 - 9.2 19.88 12.55 20.0 9.2

25 Sodium mg/1 - 3.95 - - 14.31 14.96 - 5.68 15.13 - 5.56 13.72 10.47 15.1 4.0

26 Potassium mg/1 - Nil - - 1.01 1.01 - 0.01 Nil - 0.02 1.02 0.61 1.0 0.0

27 T. Coliform MPN/100ml - 170 - - 110 - 90 130 - 90 110 116.67 170.0 90.0

50 500 5000

28 F.  Coliform MPN/100ml - <2 - - <2 - <2 <2 - <2 <2

29 T.K.N. mg/1 - - - - - - - - - - -

B A B BCat.   

Near chanal no.2,Tawanagar,Itarsi.Discription of Sampling Station   :-

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2016-2017

                                                        Natural  Water  Resource             : Tawa dam. (Distt.-    Hoshangabad)
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Lying in category A

Lying in B

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of 

Sampling

- - - - 24.08.1

6

- - 18.11.2

016

- - 09.02.2

017

- - - -

2 Appearance - - - - - - - - - Clear - - - -

3 Temperature oC - - - - - - - 27 - - 28 - 27.50 28.0 27.0

4 Turbidity NTU - - - - 8 - - 8 - - 10 - 8.67 10.0 8.0

5 Colour PCS - - - - Colourle

ss

- - Colourle

ss

- - Colourle

ss

- - - -

10 300 300

6 Odour T. No - - - - Odourles

s

- - Odourles

s

- - Odourles

s

-

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit - - - - 8.18 - - 7.68 - - 7.64 - 7.83 8.2 7.6 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. - - - - 268 - - 384 - - 366 - 339.33 384.0 268.0

9 T.  Solids mg/1 - - - - 204 - - 278 - - 268 - 250.00 278.0 204.0

10 D.  Solids mg/1 - - - - 194 - - 266 - - 256 - 238.67 266.0 194.0 500 1500 2100

11 S. Solids mg/1 - - - - 10 - - 12 - - 12 - 11.33 12.0 10.0

12 Amm. Nitrogen mg/1 - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 20 50

15 Phosphate 

(PO4)

mg/1 - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 - - - - 29.56 - - 25.02 - - 25.77 - 26.78 29.6 25.0 250 600 600

17 Sulphate (SO4) mg/1 - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 400 400 1000

18 T.  Alkalinity mg/1 - - - - 134 - - 146 - - 164 - 148.00 164.0 134.0

19 T.  Hardness mg/1 - - - - 132 - - 138 - - 156 - 142.00 156.0 132.0 300

20 CalciumHardne

ss

mg/1 - - - - 104 - - 106 - - 118 - 109.33 118.0 104.0

200

21 Magnesium  H. mg/1 - - - - 28 - - 32 - - 38 - 32.67 38.0 28.0 100

22 D.  Oxygen mg/1 - - - - 8.1 - - 7.8 - - 7.7 - 7.87 8.1 7.7 6 5 4 4

23 B.O.D. mg/1 - - - - 1.6 - - 2.2 - - 2.2 - 2.00 2.2 1.6 2 3 4

24 C.O.D. mg/1 - - - - 10 - - 9.2 - - 19.2 - 12.80 19.2 9.2

25 Sodium mg/1 - - - - 14.36 - - 6.25 - - 6.74 - 9.12 14.4 6.3

26 Potassium mg/1 - - - - 1.01 - - 0.02 - - 0.04 - 0.36 1.0 0.0

27 T. Coliform MPN/100ml - - - - - - 110 - - 130 - 120.00 130.0 110.0

50 500 5000

28 F.  Coliform MPN/100ml - - - - - - <2 - - <2 -

29 T.K.N. mg/1 - - - - - - - - - - - -

A A

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2016-2017

                                                        Natural  Water  Resource             :  Tawa dam.

                                                        Description of Sampling  Station   :    Tawa dam water after HEG Hydral power plant outlet Tawanagar.

Cat.   
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Lying in category A

Lying in B

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 26.08.1

7

31.11.1

7

22.2.18 - - -

2 Appearance - - - - - - - Clear - - - - - - -

3 Temperature oC - - - - - - - - - - 19 - 19.00 19.0 19.0

4 Turbidity NTU - - - - - - - *Instrument 

out o f order
- - - - #DIV/0! #DIV/0! #DIV/0!

5 Colour PCS - - - - Colorles

s
- - Colorles

s
- - Colorles

s
- - - - 10 300 300

6 Odour T. No - - -
-

Odourles

s
- - Odourles

s
- - Odourles

s
-

Unobjectionable
UNOBJECTI

ONABLE

7 pH pH  Unit - - - - 8.36 - - 7.58 - - 8.16 - 8.03 8.4 7.6 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. - - - - 266 - - 220 - - 276 - 254.00 276.0 220.0

9 T.  Solids mg/1 - - - - 234 - - 212 - - 184 - 210.00 234.0 184.0

10 D.  Solids mg/1 - - - - 218 - - 202 - - 162 - 194.00 218.0 162.0 500 1500 2100

11 S. Solids mg/1 - - - - 16 - - 10 - - 22 - 16.00 22.0 10.0

12 Amm. Nitrogen mg/1 - - - - BDL - - - - - BDL - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - - - - BDL - - BDL - - BDL - #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 - - - - 1.2 - - 1.65 - - 2.15 - 1.67 2.2 1.2 20 50

15 Phosphate (PO4) mg/1 - - - - 0.26 - - 1.88 - - 0.49 - 0.88 1.9 0.3

16 Chloride mg/1 - - - - 24.63 - - 21.68 - - 21.68 - 22.66 24.6 21.7 250 600 600

17 Sulphate (SO4) mg/1 - - - - 6.4 - - 6.75 - - 6.75 - 6.63 6.8 6.4 400 400 1000

18 T.  Alkalinity mg/1 - - - - 166 - - 120 - - 156 - 147.33 166.0 120.0

19 T.  Hardness mg/1 - - - - 154 - - 126 - - 152 - 144.00 154.0 126.0 300

20 CalciumHardness mg/1 - - - - 116 - - 68 - - 118 - 100.67 118.0 68.0 200

21 Magnesium  H. mg/1 - - - - 38 - - 58 - - 34 - 43.33 58.0 34.0 100

22 D.  Oxygen mg/1 - - - - 8.4 - - 7.2 - - 8.2 - 7.93 8.4 7.2 6 5 4 4

23 B.O.D. mg/1 - - - - 1.6 - - 2 - - 2.1 - 1.90 2.1 1.6 2 3 4

24 C.O.D. mg/1 - - - - 10 - - 20 - - 9.6 - 13.20 20.0 9.6

25 Sodium mg/1 - - - - - - - 15.74 - - 16.2 - 15.97 16.2 15.7

26 Potassium mg/1 - - - - 14.6 - - 1.14 - - 1.2 - 5.65 14.6 1.1

27 T. Coliform MPN/100ml - - - - - - - 70 - - - - 70.00 70.0 70.0 50 500 5000

28 F.  Coliform MPN/100ml - - - - - - - <2 - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - -

- - - - A - - - - B - A - -

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2017-2018

                                                        Natural  Water  Resource             :  Tawa dam.

                                                        Description of Sampling  Station   :    Tawa dam water after Hydral power plant outlet Tawanagar, Itarsi.

Cat.   
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Lying in category A

Lying in B

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 26.08.1

7

31.11.1

7

22.2.18 - - -

2 Appearance - - - - - - - - - - - - - - -

3 Temperature oC - - - - - - - - - - 18 - 18.00 18.0 18.0

4 Turbidity NTU - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

5 Colour PCS - - - - Colorless - - - - - Colorless - - - - 10 300 300

6 Odour T. No - - - - Odourless - - - - - Odourless - - - -
Unobjectionable

UNOBJECTI

ONABLE

7 pH pH  Unit - - - - 8.21 - - - - - 8.21 - 8.21 8.2 8.2 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. - - - - 252 - - - - - 252 - 252.00 252.0 252.0

9 T.  Solids mg/1 - - - - 246 - - - - - 166 - 206.00 246.0 166.0

10 D.  Solids mg/1 - - - - 232 - - - - - 142 - 187.00 232.0 142.0 500 1500 2100

11 S. Solids mg/1 - - - - 14 - - - - - 24 - 19.00 24.0 14.0

12 Amm. Nitrogen mg/1 - - - - BDL - - - - - BDL - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - - - - BDL - - - - - BDL - #DIV/0! #DIV/0! #DIV/0!

14 Nitrate  Nitrogen mg/1 - - - - 1.25 - - - - - 1.15 - 1.20 1.3 1.2 20 50

15 Phosphate (PO4) mg/1 - - - - 0.35 - - - - - 0.56 - 0.46 0.6 0.4

16 Chloride mg/1 - - - - 28.57 - - - - - 23.56 - 26.07 28.6 23.6 250 600 600

17 Sulphate (SO4) mg/1 - - - - 6.8 - - - - - 6.75 - 6.78 6.8 6.8 400 400 1000

18 T.  Alkalinity mg/1 - - - - 174 - - - - - 152 - 163.00 174.0 152.0

19 T.  Hardness mg/1 - - - - 148 - - - - - 146 - 147.00 148.0 146.0 300

20 CalciumHardness mg/1 - - - - 114 - - - - - 114 - 114.00 114.0 114.0 200

21 Magnesium  H. mg/1 - - - - 34 - - - - - 32 - 33.00 34.0 32.0 100

22 D.  Oxygen mg/1 - - - - 8.5 - - - - - 8.1 - 8.30 8.5 8.1 6 5 4 4

23 B.O.D. mg/1 - - - - - - - - - - 2.4 - 2.40 2.4 2.4 2 3 4

24 C.O.D. mg/1 - - - - 1.8 - - - - - 9.6 - 5.70 9.6 1.8

25 Sodium mg/1 - - - - 15.2 - - - - - 16.2 - 15.70 16.2 15.2

26 Potassium mg/1 - - - - 1 - - - - - 1.1 - 1.05 1.1 1.0

27 T. Coliform MPN/100ml - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 50 500 5000

28 F.  Coliform MPN/100ml - - - - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - -

- - - - A - - - - - B - B - -

                                                        Natural  Water  Resource             : Tawa dam. (Distt.-    Hoshangabad      )

Cat.   

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2017-2018

Discription of Sample Station :       Near chanal no.2,Tawanagar,Itarsi.
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Contonment Area Pachmarhi 
 

 
  

Lying in 

category A

Lying in B
S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling DRY DRY 24.08.16 24.01.17 - - - -

2 Appearance - - - - - - - - - -

3 Temperature oC - - - - - - - - - -

4 Turbidity NTU - - - - - - - - - -

5 Colour PCS - - - - - - - - - - 10 300 300
6 Odour T. No

- - - - - - - - - -
Unobjection

able

UNOBJECTI

ONABLE

7 pH pH  Unit - - - - - - 7.98 - - 7.76 - - 7.87 7.8 8.0 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5
8 Sp. Conductivity µMhos/cm. - - - - - - - - - -

9 T.  Solids mg/1 - - - - - - 546 - - 884 - - 715.00 546.0 884.0 500
10 D.  Solids mg/1 - - - - - - 506 - - 828 - - 667.00 506.0 828.0 1500 2100
11 S. Solids mg/1 - - - - - - 40 - - 56 - - 48.00 40.0 56.0

12 Amm. Nitrogen mg/1 - - - - - - - - - - -

13 Nitrite  Nitrogen mg/1 - - - - - - - - - - -

14 Nitrate  Nitrogen mg/1 - - - - - - - - - - - 20 50
15 Phosphate (PO4) mg/1 - - - - - - - - - - -

16 Chloride mg/1 - - - - - - 39.42 - - 44.34 - - 41.88 39.4 44.3 250 600 600
17 Sulphate (SO4) mg/1 - - - - - - - - - - - 400 400 1000

18 T.  Alkalinity mg/1 - - - - - - - - - - -

19 T.  Hardness mg/1 - - - - - - - - - - - 300
20 CalciumHardness mg/1 - - - - - - - - - - - 200
21 Magnesium  H. mg/1 - - - - - - - - - - - 100
22 D.  Oxygen mg/1 - - - - - - - - - - - 6 5 4 4
23 B.O.D. mg/1 - - - - - - 10 - - 12 - - 11.00 10.0 12.0 2 3 4
24 C.O.D. mg/1 - - - - - - 60 - - 69.16 - - 64.58 60.0 69.2

25 Sodium mg/1 - - - - - - - - - - -

26 Potassium mg/1 - - - - - - - - - - -

27 T. Coliform MPN/100ml - - - - - - - - - - - 50 500 5000
28 F.  Coliform MPN/100ml - - - - - -

29 T.K.N. mg/1 - - - - - - -

29 T.K.N. mg/1 - -

                                                        Description of Sampling  Station   : Contonment  Nallah at Pachmari .

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2016-2017

                                                                      Natural  Water  Resource           : Contonment Area  Nalla Pachmari.

                                                        Natural  Water  Resource             :  Contonment  Nalla.
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Lying in 

category A

Lying in B

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 19.1.17 -
-

- 28.08.1

7

- - -
-

29.1.18 - - - - -

2 Appearance - - - - - - - - - - - - - - -

3 Temperature oC - - - - 26ºC - - - - 25ºC - - - - -

4 Turbidity NTU - - - - - - - - - - - - - -

5 Colour PCS Colorles

s

-
-

- Colorles

s

- - -
-

- - - - - -
10 300 300

6 Odour T. No Odourle

ss

-
-

- Odourle

ss

- - -
-

- - - - - - Unobjection

able

UNOBJECTI

ONABLE

7 pH pH  Unit 8.26 - - - 7.92 - - - - 7.56 - - 7.74 7.9 7.6 6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. 216 - - - - - - - - - - - - -

9 T.  Solids mg/1 198 - - - 664 - - - - 846 - - 755.00 846.0 664.0 500

10 D.  Solids mg/1 186 - - - 612 - - - - 734 - - 673.00 734.0 612.0 1500 2100

11 S. Solids mg/1 12 - - - 52 - - - - 112 - - 82.00 112.0 52.0

12 Amm. Nitrogen mg/1 - - - - - - - - - - - - - - -

13 Nitrite  Nitrogen mg/1 - - - - - - - - - - - - - - -

14 Nitrate  Nitrogen mg/1 - - - - - - - - - - - - - - - 20 50

15 Phosphate (PO4) mg/1 - - - - - - - - - - - - - - -

16 Chloride mg/1 41.39 - - - 46.31 - - - - 48.8 - - 47.56 48.8 46.3 250 600 600

17 Sulphate (SO4) mg/1 6.2 - - - - - - - - - - - - - - 400 400 1000

18 T.  Alkalinity mg/1 154 - - - - - - - - - - - - - -

19 T.  Hardness mg/1 128 - - - - - - - - - - - - - - 300

20 CalciumHardness mg/1 72 - - - - - - - - - - - - - - 200

21 Magnesium  H. mg/1 56 - - - - - - - - - - - - - - 100

22 D.  Oxygen mg/1 - - - - - - - - - - - - - - - 6 5 4 4

23 B.O.D. mg/1 0.8 - - - 6 - - - - 6 - - 6.00 6.0 6.0 2 3 4

24 C.O.D. mg/1 9.8 - - - 30 - - - - 28.8 - - 29.40 30.0 28.8

25 Sodium mg/1 - - - - - - - - - - - - - - -

26 Potassium mg/1 - - - - - - - - - - - - - - -

27 T. Coliform MPN/100ml - - - - - - - - - - - - - - - 50 500 5000

28 F.  Coliform MPN/100ml - - - - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - -

                                           Water  Quality  during  Year - 2017-2018

                                                        Natural  Water  Resource         :  Contonment Area Nallah, Pachmarhi.

                                                        Description of Sampling  Station   :  Contonment Area Nallah Water, Pachmarhi

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             
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MSW Ground water 

 
 

                                                                                                        REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

Lying in category A

Lying in B

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of 

Sampling

- - 24.01.1

6

- - - -

2 Appearance Clear - - -

3 Temperature oC - - -

4 Turbidity NTU 6 6.00 6.0 6.0

5 Colour PCS CL - - - 10 300 300

6 Odour T. No OL - - - Unobjecti

onable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.56 7.56 7.6 7.6
6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. 536 536.00 536.0 536.0

9 T.  Solids mg/1 350 350.00 350.0 350.0

10 D.  Solids mg/1 342 342.00 342.0 342.0 500 1500 2100

11 S. Solids mg/1 8 8.00 8.0 8.0

12 Amm. Nitrogen mg/1 0.018 0.02 0.0 0.0

13 Nitrite  Nitrogen mg/1 BDL

14 Nitrate  Nitrogen mg/1 2.74 2.74 2.7 2.7 20 50

15 Phosphate 

(PO4)

mg/1 0.016 0.02 0.0 0.0

16 Chloride mg/1 71.44 71.44 71.4 71.4 250 600 600

17 Sulphate (SO4) mg/1 29.36 29.36 29.4 29.4 400 400 1000

18 T.  Alkalinity mg/1 184 184.00 184.0 184.0

19 T.  Hardness mg/1 190 190.00 190.0 190.0 300

20 CalciumHardne

ss

mg/1 112 112.00 112.0 112.0
200

21 Magnesium  H. mg/1 78 78.00 78.0 78.0 100

22 D.  Oxygen mg/1 6 5 4 4

23 B.O.D. mg/1 102 102.00 102.0 102.0 2 3 4

24 C.O.D. mg/1 10 10.00 10.0 10.0

25 Sodium mg/1 26.32 26.32 26.3 26.3

26 Potassium mg/1 1.2 1.20 1.2 1.2

27 T. Coliform MPN/100ml 110 110.00 110.0 110.0
50 500 5000

28 F.  Coliform MPN/100ml <2

29 T.K.N. mg/1 - - -

                                           Water  Quality  during  Year - 2016-2017

                                                       Natural  Water  Resource              : Ground water. Pachmarhi

                                                       Description of Sampling  Station   : Near MSW Site, Pachmarhi, (Hoshangabad)



  

DRAFT ZONAL MASTER PLAN REPORT 
Preparation of the Zonal Master Plan for Eco-Sensitive Zone - CLUSTER 4  Page | 35  
Satpura Tiger Reserve (Satpura National Park, Pachmarhi & Bori Wild Life Sanctuary) 

 
 
  

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling - 28.8.17 - - - - -

2 Appearance Clear - - -

3 Temperature oC 25ºC - - -

4 Turbidity NTU - #DIV/0! #DIV/0! #DIV/0!

5 Colour PCS Colorles

s

- - -
10 300 300

6 Odour T. No Odourles

s
- - - Unobjecti

onable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.86 7.86 7.9 7.9
6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. - #DIV/0! #DIV/0! #DIV/0!

9 T.  Solids mg/1 264 264.00 264.0 264.0 500

10 D.  Solids mg/1 250 250.00 250.0 250.0 1500 2100

11 S. Solids mg/1 14 14.00 14.0 14.0

12 Amm. Nitrogen mg/1 - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 -

14 Nitrate  Nitrogen mg/1 - #DIV/0! #DIV/0! #DIV/0! 20 50

15 Phosphate (PO4) mg/1 - #DIV/0! #DIV/0! #DIV/0!

16 Chloride mg/1 - #DIV/0! #DIV/0! #DIV/0! 250 600 600

17 Sulphate (SO4) mg/1 6.25 6.25 6.3 6.3 400 400 1000

18 T.  Alkalinity mg/1 194 194.00 194.0 194.0

19 T.  Hardness mg/1 162 162.00 162.0 162.0 300

20 CalciumHardness mg/1 32 32.00 32.0 32.0 200

21 Magnesium  H. mg/1 32 32.00 32.0 32.0 100

22 D.  Oxygen mg/1 - 6 5 4 4

23 B.O.D. mg/1 - #DIV/0! #DIV/0! #DIV/0! 2 3 4

24 C.O.D. mg/1 - #DIV/0! #DIV/0! #DIV/0!

25 Sodium mg/1 - #DIV/0! #DIV/0! #DIV/0!

26 Potassium mg/1 - #DIV/0! #DIV/0! #DIV/0!

27 T. Coliform MPN/100ml - #DIV/0! #DIV/0! #DIV/0! 50 500 5000

28 F.  Coliform MPN/100ml -

29 T.K.N. mg/1 - - -

                                           Water  Quality  during  Year - 2017-2018

                                                       Natural  Water  Resource              : Ground water. Pachmarhi

                                                       Description of Sampling  Station   : Near MSW Site, Pachmarhi, (Hoshangabad)
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                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

Lying in category A

Lying in B

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 18.04.18 - - - - - - - - - - - - - -

2 Appearance - - - - - - - - - - - - - - -

3 Temperature oC - - - - - - - - - - - - - - -

4 Turbidity NTU - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

5 Colour PCS Colorless - - - - - - - - - - - - - -
10 300 300

6 Odour T. No Odourles

s

- - - - - - - - - - - - - - Unobjecti

onable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.61 - - - - - - - - - - - 7.61 7.6 7.6
6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. 263 - - - - - - - - - - - 263.00 263.0 263.0

9 T.  Solids mg/1 - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 500

10 D.  Solids mg/1 173 - - - - - - - - - - - 173.00 173.0 173.0 1500 2100

11 S. Solids mg/1 - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

12 Amm. Nitrogen mg/1 - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0!

13 Nitrite  Nitrogen mg/1 - - - - - - - - - - - -

14 Nitrate  Nitrogen mg/1 - - - - - - - - - - - - #DIV/0! #DIV/0! #DIV/0! 20 50

15 Phosphate (PO4) mg/1 0.013 - - - - - - - - - - - 0.01 0.0 0.0

16 Chloride mg/1 38.2 - - - - - - - - - - - 38.20 38.2 38.2 250 600 600

17 Sulphate (SO4) mg/1 11.8 - - - - - - - - - - - 11.80 11.8 11.8 400 400 1000

18 T.  Alkalinity mg/1 42 - - - - - - - - - - - 42.00 42.0 42.0

19 T.  Hardness mg/1 90 - - - - - - - - - - - 90.00 90.0 90.0 300

20 CalciumHardness mg/1 72 - - - - - - - - - - - 72.00 72.0 72.0 200

21 Magnesium  H. mg/1 18 - - - - - - - - - - - 18.00 18.0 18.0 100

22 D.  Oxygen mg/1 - - - - - - - - - - - - 6 5 4 4

23 B.O.D. mg/1 1.5 - - - - - - - - - - - 1.50 1.5 1.5 2 3 4

24 C.O.D. mg/1 57.6 - - - - - - - - - - - 57.60 57.6 57.6

25 Sodium mg/1 5.29 - - - - - - - - - - - 5.29 5.3 5.3

26 Potassium mg/1 0.42 - - - - - - - - - - - 0.42 0.4 0.4

27 T. Coliform MPN/100ml 90 - - - - - - - - - - - 90.00 90.0 90.0 50 500 5000

28 F.  Coliform MPN/100ml - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - - -

                                                       Description of Sampling  Station   : Near MSW Site, Pachmarhi, (Hoshangabad)

                                           Water  Quality  during  Year - 2018-2019

                                                       Natural  Water  Resource              : Ground water. Pachmarhi
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Jatashankar Nalla 
 

 
 

Lying in category A

S.No. Characteristic Unit         April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb March Av. Maxi. Mini. A B C D E

1 Date of Sampling 19.1.17 28.08.1

7

29.1.18

2 Appearance - - - - 26ºC - - - - - - - - - -

3 Temperature oC - - - - - - - - 25ºC - - - - -

4 Turbidity NTU - - - - Colorles

s

- - - - - - - - - -

5 Colour PCS Colorless - - - Odourle

ss

- - - - - - - - - -
10 300 300

6 Odour T. No Odourles

s

- - - 7.46 - - - - - - - - - - Unobjecti

onable

UNOBJECTI

ONABLE

7 pH pH  Unit 7.64 - - - - - - - 6.84 - - 6.84 6.8 6.8
6.5 to 8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-8.5

8 Sp. Conductivity µMhos/cm. - - - - 824 - - - - - - - - - -

9 T.  Solids mg/1 926 - - - 460 - - - - 674 - - 567.00 674.0 460.0 500

10 D.  Solids mg/1 862 - - - 64 - - - - 606 - - 335.00 606.0 64.0 1500 2100

11 S. Solids mg/1 64 - - - - - - - - 68 - - 68.00 68.0 68.0

12 Amm. Nitrogen mg/1 - - - - - - - - - - - - - - -

13 Nitrite  Nitrogen mg/1 - - - - - - - - - - - - - - -

14 Nitrate  Nitrogen mg/1 - - - - - - - - - - - - - - - 20 50

15 Phosphate (PO4) mg/1 - - - - 51.24 - - - - - - -

16 Chloride mg/1 58.14 - - - - - - - - 42.37 - - 42.37 42.4 42.4 250 600 600

17 Sulphate (SO4) mg/1 - - - - - - - - - - - - - - - 400 400 1000

18 T.  Alkalinity mg/1 - - - - - - - - - - - - - - -

19 T.  Hardness mg/1 134 - - - - - - - - - - - - - - 300

20 CalciumHardness mg/1 102 - - - - - - - - - - - - - - 200

21 Magnesium  H. mg/1 32 - - - - - - - - - - - - - - 100

22 D.  Oxygen mg/1 8.2 - - - 8 - - - - - - - - - - 6 5 4 4

23 B.O.D. mg/1 4.9 - - - 40 - - - - 4 - - 22.00 40.0 4.0 2 3 4

24 C.O.D. mg/1 48.2 - - - - - - - - 19.2 - - 19.20 19.2 19.2

25 Sodium mg/1 - - - - - - - - - - - - - - -

26 Potassium mg/1 - - - - - - - - - - - - - - -

27 T. Coliform MPN/100ml - - - - - - - - - - - - - - - 50 500 5000

28 F.  Coliform MPN/100ml - - - - - - - - - - - - - - -

29 T.K.N. mg/1 - - - - - - - - - - - - - -

                                                                         REGIONAL OFFICE,MADHYA  PRADESH  POLLUTION  CONTROL  BOARD,  BHOPAL.                                             

                                           Water  Quality  during  Year - 2017-2018

                                                        Natural  Water  Resource         :  Jatashankar Nallah, Pachmarhi.

                                                        Description of Sampling  Station   :  Jatashankar Nallah Water, Pachmarhi
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Annexure 2.2 : Submitted letters for Data Collection 
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Annexure 2.3 : Attendance Sheet of visited departments & villagers 
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Primary consultation and discussion with the stakeholders and NGOs regarding Zonal Master Plan for 

Eco Sensitive Zone of Satpura Tiger Reserve during site visit 

Subject 

Minutes of the Meeting for stakeholder’s consultation of baseline assessment study 
for Preparing Zonal Master Plan and Sub-Zonal Tourism Master Plan for Eco-
Sensitive Zone listed in Cluster 4 (Satpura Tiger Reserve and Pench Tiger Reserve) 
of Madhya Pradesh 

Meeting Date 19th November 2019 

Place The Hotel Palash, Bhopal, Madhya Pradesh. 

Participants 
From Stakeholder From SAI Consulting Engineers Pvt. Ltd. 

Mr. Kamal Dhut and Mr. Sanjay Mr. Nisarg Thanki, Urban Planner 

 

S. No. Points Discussed/suggestions made 

1.  
Team of SAI Consulting Engineers Pvt ltd – A Systra group Company had brief discussion 
regarding Eco Sensitive Zone of Satpura National Park, Bori wildlife Sanctuary and Pachmarhi 
Wildlife Sanctuary of Madhya Pradesh. 

2.  •  It was discussed during meeting that Pagara, Bariam, Singanama, Ghana and Chakar 

villages were de-reserved by Honorable Supreme Court from Sanctuary and National Park.  

• At present, Pachmarhi has two administrative division of Cantonment and SADA. It was 

pointed out in discussion that G+3 construction is allowed in Cantonment area, while 

horizontal or vertical construction is not allowed in SADA area as per judgement of 

Honorable Supreme Court.  

• It was suggested by Mr. Kamal that horticulture can be promoted in areas of Matkuli and 

Madhai as a livelihood opportunity in ESZ area. But a solution for monkey nuisance must 

be found.  

3.  
A brief discussion regarding demands/need of Hotel/ resort owners are as below:  

• Permission for ground floor level construction for resorts in Pachmarhi  

• Allowable Ground coverage for Resorts/Hotels 5% to 7% of total area for large scale 

construction and 10% of total area for small scale construction 

• Minimum restrictions for usage of construction material, though green material can be 

promoted.  

• Permission for camping in forest areas of buffer  

• Permission for watersports/ adventure activities in and surrounding areas of Tawa 

reservoir  

• A certification/ rewards for Eco-resorts or green building construction  

     

4.  • The tourism potential for ESZ area was also discussed briefly on map during the meeting in 

which it was suggested that bird watching activities can be promoted in areas of Madhai 

and Pachmarhi by plantation of specific species trees that attracts various birds.  

• It was also suggested that eco-tourism activities like camping, tribal hut and village tourism 

can be promoted in surrounding areas of villages of Khapa - Badgaon. 



  

DRAFT ZONAL MASTER PLAN REPORT 
Preparation of the Zonal Master Plan for Eco-Sensitive Zone - CLUSTER 4  Page | 64  
Satpura Tiger Reserve (Satpura National Park, Pachmarhi & Bori Wild Life Sanctuary) 

• For wildlife tourism, Parsapani and Jamanidev can be potential spots for wild life safari as 

presence of wild animals can be frequently observed in area. It was also suggested that by 

providing grasslands in these villages can increase chances of sighting of wildlife. 

• It was also pointed out that the area of Pathai village to Sehra village has potential to be 

developed for tourism by proposing conservation measures like meadow management, 

water source management and tree plantation. This area has potential tourism for bird 

watching, wildlife animal sighting and water sports/ adventure activities in Tawa reservoir.  

• It was also suggested for conservation and maintenance of existing waterbodies as a 

potential source of water.  

• The Organic Farming can be developed on PPP based model and can be promoted for 

markets. It can be beneficiary for farmers at local level.      

5.  
On the same line of discussion threats to the eco-sensitive zone also discussed on below 
points. 

• Variation in water levels of Tawa reservoir can be hazardous for aquatic fauna in ESZ area 

and not suitable for water-based activities  

• Uncontrolled grazing and shortage of grassland causing increase in human-wildlife conflicts 

in surrounding areas of core zone  

• Organized criminal activities regarding poaching and forest produces can be harmful from 

southern part of Chhindwara, i.e. Alimod-Nandia route.  

The meetings ended with vote of thanks. 
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Annexure -3.1: Population Density in Notified Villages of ESZ of STR 

Sr No Village 

Total 
Geographical 

Area (in 
Hectares) 

Total Population 
Population Density 

(Per Ha) 

1  Aanhoani 526.32 289 0.55 

2  Alimod 3522.27 671 0.19 

3  Amadeh 346.95 139 0.4 

4  Bardha 636.89 1191 1.87 

5  Baruth 181.97 545 2.99 

6  Belkhedi 914.01 555 0.61 

7  Bhatodi 1185.68 622 0.52 

8  Bijori 1351.19 1275 0.94 

9  Bindakheda 186.2 445 2.39 

10  Bori 543.44 593 1.09 

11  Chatua 53.42 358 6.7 

12  Chhatiaam 184.03 400 2.17 

13  Chhirrai 456.47 371 0.81 

14  Chicha 131.12 884 6.74 

15  Chillod 212.43 200 0.94 

16  Choka 363.96 115 0.32 

17  Churni 1235 218 0.18 

18  Daudi 564.34 789 1.4 

19  Devi 309.64 137 0.44 

20  Dhasaii 243.8 612 2.51 

21  Dokrikheda 432.29 418 0.97 

22  Dundi 45.5 88 1.93 

23  Ghogri 870.27 437 0.5 

24  Ghogri matha 304.23 359 1.18 

25  Jhalai 218 372 1.71 

26  Jhiria 22.56 313 13.87 

27  Jhirpa 932.62 1131 1.21 

28  Jhunkar 564.34 1276 2.26 

29  Kamti 511.18 771 1.51 

30  Karer 545.74 314 0.58 

31  Kelipunji 314.93 530 1.68 

32  Khamda 332 302 0.91 

33  Khanchari 301.22 687 2.28 

34  Khari 499.07 160 0.32 

35  Kharpawad 1117.7 341 0.31 

36  Kotmi 433.23 454 1.05 

37  Madho 89.21 134 1.5 

38  Maharajgang 1268.67 416 0.33 

39  Malli 89.95 188 2.09 

40  Mallupura 194 252 1.3 

41  Mangaria 363.94 399 1.1 

42  Matkuli 611.21 2625 4.29 
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Sr No Village 

Total 
Geographical 

Area (in 
Hectares) 

Total Population 
Population Density 

(Per Ha) 

43  Mehandikheda 156.95 198 1.26 

44  Mohagaun 239.52 282 1.18 

45  Muharikala 554.51 547 0.99 

46  Muharikhurd 652.21 272 0.42 

47  Nandia 456.83 438 0.96 

48  Nayagaon 727.76 1631 2.24 

49  Nishan 700 797 1.14 

50  Pachmarhi 1001 12062 12.05 

51  Pathai 63 231 3.67 

52  Pisua 861.35 592 0.69 

53  Raitwadi 224.67 349 1.55 

54  Sakri 446.5 96 0.22 

55  Sangakheda 1113.17 1150 1.03 

56  Sanghii 545.71 452 0.83 

57  Sarangpur 314.62 516 1.64 

58  Supdongar 1335 521 0.39 

59  Suplai 278 582 2.09 

60  Tekapar  1156.77 630 0.54 

61 Tekapar Chourmahri 595.14 859 1.44 

62 Ranipur (Tawanagar) 1863 4561 2.45 

63 Urdaon 899.69 434 0.48 

Total 37396.39 49576 1.33 
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Annexure 3-2 : List of Villages with proposed expansion area 

Sr.No Village Name 
Population 

Buffer for Future Expansion 
of Village 

1 Alimod 671 200 

2 Amadeh 139 100 

3 Raitwadi 349 100 

4 Aaditoria 289 100 

5 Bardha 1191 300 

6 Devi 137 100 

7 Baruth 545 200 

8 Belkhedi 555 200 

9 Bijori 1275 300 

10 Bori 593 200 

11 Chauka 115 100 

12 Chhirrai 371 100 

13 Chillod 200 100 

14 Churni 218 100 

15 Dokrikheda 418 100 

16 Kamti 771 200 

17 Suplai 582 200 

18 Chatua 358 100 

19 Chicha 884 200 

20 Mallupura 252 100 

21 Ranipur (Tawanagar) 4561 300 

22 Ghoghari 437 100 

23 Nishan 797 200 

24 Karer 314 100 

25 Khanchari 687 200 

26 Jhirpa 1131 300 

27 Khari 160 100 

28 Kharpawad 341 100 

29 Maharajgang 416 100 

30 Kotmi 454 100 

31 Madho 134 100 

32 Magariya 399 100 

33 Mehdi Kheda 198 100 

34 Matkuli 2625 300 

35 Malli 188 100 

36 Mohgaon 282 100 

37 Muhari Kalan 547 200 

38 Nandiya 438 100 

39 Nayagaon 1631 300 

40 Pisua 592 200 

41 Sanghii 452 100 

42 Sanggakheda 1150 300 

43 Sarangpur 516 200 
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Sr.No Village Name 
Population 

Buffer for Future Expansion 
of Village 

44 Tekapar 630 200 

45 Tekapar Chourmarhi 859 200 

46 Urdaon 434 100 

47 Chhatiaam 400 100 

48 Binda Kheda 445 100 

49 Bhatodi 622 200 

50 Supdongar NA 100 

51 Sakri NA 100 

52 Aaditoria NA 100 

53 Gutkheda NA 100 

54 Kundaidhana NA 100 

55 Umardole NA 100 

56 Lukkadhana NA 100 

57 Anjandhana NA 100 

58 Bandhan NA 100 

59 Sehra NA 100 

60 Mohgaon NA 100 

61 Muharikhurd NA 100 

62 Khamda NA 100 

63 Fiferi NA 100 

64 Dhasaii 612 200 

65 Kelipunji 577 200 

66 Daudi 789 200 

67 Jhunkar 1276 300 

68 Jhiria 313 100 

69 Ghoghari Mattha 359 100 

70 Maruapura NA 100 

71 Ladema NA 100 

   
  

Village without Settlement (ON MAP) 

72 Chichadhana 
Uninhabited as per Census 

2011 
 

73 Jhalai 372 Relocated 

74 Pathai 231 Relocated 

75 Navatola NA  Relocated 

76 Neksa NA Relocated 

77 Manakachar NA Relocated 

78 Dundi 88 Relocated 

79 Kurrai NA Relocated 

80 Dundalum NA 100 
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Annexure 3.3 : Health Facility in ESZ Villages 

Villages 
Total 

Population 
Health facility Veterinary Clinic 

1 2 3 4 

Alimod 671 0 0 

Amadeh 139 0 0 

Raitwadi 349 0 0 

Aanhoani 289 0 0 

Bardha 1191 0 0 

Devi 137 0 0 

Baruth 545 0 0 

Belkhedi 555 0 0 

Bhatodi 622 0 0 

Bijori 1275 0 0 

Bindakheda 445 0 0 

Bori 593 0 0 

Chatua 358 0 0 

Choka 115 0 0 

Chhatiaam 400 0 0 

Chhirrai 371 0 0 

Chichadhana Uninhabited 

Chillod 200 0 0 

Churni 218 0 0 

Dhasaii 612 0 0 

Daudi 789 0 0 

Dokrikheda 418 1 1 

Dundi 88 0 0 

Ghogri 437 0 0 

Ghogri matha 359 0 0 

Jhalai 372 0 0 

Jhiria 313 0 0 

Jhirpa 1131 1 1 

Jhunkar 1276 1 0 

Kelipunji 530 0 0 

Kamti 771 0 0 

Karer 314 0 0 

Khamda 302 0 0 

Khanchari 687 0 0 
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Villages 
Total 

Population 
Health facility Veterinary Clinic 

Khari 160 0 0 

Kharpawad 341 0 0 

Maharajgang 416 0 0 

Kotmi 454 0 0 

Madho 134 0 0 

Mangaria 399 0 0 

Mallupura 252 0 0 

Matkuli 2625 2 1 

Mehandikheda 198 0 0 

Malli 188 0 0 

Mohagaun 282 0 0 

Muharikala 547 0 0 

Muharikhurd 272 0 0 

Nandia 438 0 0 

Chicha 884 0 0 

Nayagaon 1631 1 0 

Nishan 797 0 0 

Pathai 231 0 0 

Pisua 592 0 0 

Sanghii 452 0 0 

Sangakheda 1150 2 0 

Sakri 96 0 0 

Sarangpur 516 0 0 

Supdongar 521 0 0 

Suplai 582 0 0 

Tekapar 630 0 0 

Tekapar Chourmarhi 859 1 0 

Urdaon 434 0 0 

Source: Census 2011 & Primary Survey 
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Annexure 3.4 : Solid Waste Management in ESZ Villages 

Villages 
Total 

Population 

Community waste 
disposal system after 

house to house 
collection (Status 

A(1)/NA(2)) 

Community Bio-gas or 
recycle of waste for 

production use (Status 
A(1)/NA(2)) 

No System 
(Garbage on 

road/street) (Status 
A(1)/NA(2)) 

Alimod 671 2 2 1 

Amadeh 139 2 2 1 

Raitwadi 349 2 2 1 

Aanhoani 289 2 2 1 

Bardha 1191 2 2 1 

Devi 137 2 2 1 

Baruth 545 2 2 1 

Belkhedi 555 2 2 1 

Bhatodi 622 2 2 1 

Bijori 1275 2 2 1 

Bindakheda 445 2 2 1 

Bori 593 2 2 1 

Chatua 358 2 2 1 

Choka 115 2 2 1 

Chhatiaam 400 2 2 1 

Chhirrai 371 2 2 1 

Chichadhana uninhabited 

Chillod 200 2 2 1 

Churni 218 2 2 1 

Dhasaii 612 2 2 1 

Daudi 789 2 2 1 

Dokrikheda 418 2 2 1 

Dundi 88 2 2 1 

Ghogri 437 2 2 1 

Ghogri matha 359 2 2 1 

Jhalai 372 2 2 1 

Jhiria 313 2 2 1 

Jhirpa 1131 2 2 1 

Jhunkar 1276 2 2 1 

Kelipunji 530 2 2 1 

Kamti 771 2 2 1 

Karer 314 2 2 1 

Khamda 302 2 2 1 

Khanchari 687 2 2 1 

Khari 160 2 2 1 
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Villages 
Total 

Population 

Community waste 
disposal system after 

house to house 
collection (Status 

A(1)/NA(2)) 

Community Bio-gas or 
recycle of waste for 

production use (Status 
A(1)/NA(2)) 

No System 
(Garbage on 

road/street) (Status 
A(1)/NA(2)) 

Kharpawad 341 2 2 1 

Maharajgang 416 2 2 1 

Kotmi 454 2 2 1 

Madho 134 2 2 1 

Mangaria 399 2 2 1 

Mallupura 252 2 2 1 

Matkuli 2625 2 2 1 

Mehandikhed
a 

198 2 2 1 

Malli 188 2 2 1 

Mohagaun 282 2 2 1 

Muharikala 547 2 2 1 

Muharikhurd 272 2 2 1 

Nandia 438 2 2 1 

Chicha 884 2 2 1 

Nayagaon 1631 2 2 1 

Nishan 797 2 2 1 

Pathai 231 2 2 1 

Pisua 592 2 2 1 

Sanghii 452 2 2 1 

Sangakheda 1150 2 2 1 

Sakri 96 2 2 1 

Sarangpur 516 2 2 1 

Supdongar 521 2 2 1 

Suplai 582 2 2 1 

Tekapar 630 2 2 1 

Tekapar 
Chourmarhi 

859 2 2 1 

Urdaon 434 2 2 1 
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Annexure 5.1 : Tourism Places in proximity of Pachmarhi 

Sr No Categories Sub-Category Name of places 

1 

Pool and Kunds 

Dazzling Pool Sunder kund (Saunder pool) 

2 Dazzling Pool Tynam Pool (Rajyapal Sar) 

3 Dazzling Pool Ramyakund (Irene Pool) 

4 Dazzling Pool Apasara Vihar (Fairy Pool) 

5 Dazzling Pool Pansy Pool (Vanashri Vihar) 

6 Flashy Pool Prabhu pool 

7 Flashy Pool Big Dam (Jamuna Kund)  

8 Flashy Pool Fallen kund (Sangam) or watermeet  

9 

Water Fall and streams 

Glittering Fall Duchess fall 

10 Glittering Fall Bee fall 

11 Glittering Fall Apsara vihar 

12 Glittering Fall Rajshri prapat 

13 Glittering Fall Rajat Prapat 

12 Ravishing Fall Jayshri prapat 

13 Ravishing Fall Raj Prapat 

16 Ravishing Fall Pravas Prapat (Little Fall) 

17 Perpetual Stream Dorothy deep (bharant neer) 

18 Perpetual Stream Fraser Gully (jalgalee) 

19 Perpetual Stream Tridhara (Piccadily Circus) 

19 

Hills, Mountain and Highland 

Apical Highland View  Dhoopgarh Sunset point 

20 Apical Highland View Mayhew (eashar Shring) 

21 Apical Highland View  Kitty crog (Sudarishya) 

22 Apical Highland View Machli ka maur 

23 Apical Highland View Monte Rosa ( Astachal) 

24 Apical Highland View Island rock (Dwell Shail) 

25 Apical Highland View The Hoggs Back (Vallabh Prastha) 

26 Apical Highland View Handi kho 

27 Apical Highland View  Lanji hills 

28 Apical Highland View  Club hill (Rajgiri) 

29 Apical Highland View Titang Pahar  

30 Lanky Hill View Docrag (Durgam Giri) 

31 Lanky Hill View Mount Morris (Ekant giri) 

32 Lanky Hill View Rajendra giri(Panorama Hills) 

33 Lanky Hill View Bainsa Sur Hill 

41 

Viewing points and Other 
Important Location 

Eminent Viewing Point Malcolm Point (chauradarshan)  

42 Eminent Viewing Point Collector crag (sadoor darshan) 

43 Eminent Viewing Point Asanna khud 

44 Eminent Viewing Point Asanna (Drisdya) 

45 Eminent Viewing Point Blundell’s  Bluft (vatsalya) 
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Sr No Categories Sub-Category Name of places 

46 Eminent Viewing Point Lady robert somi view (Vatsalya) 

47 Eminent Viewing Point Priyadarshni 

48 Eminent Viewing Point Blundell's Bluft (Vatasalya) 

49 Eminent Viewing Point Maine rock 

50 Eminent Viewing Point Rorighat darshan 

51 Eminent Viewing Point Sangam Door 

52 Vantage Viewing Points  Keating point (Sangam Door) 

53 Vantage Viewing Points Crumpcrag (Sushma Sar) 

54 Vantage Viewing Points Best view (shilanjali) 

55 Vantage Viewing Points Clematis point (Poorva Darshan) 

56 Vantage Viewing Points   Helen Point (Denwa Darshan) 

57 Vantage Viewing Points Baisy Khud or Prati Dhwani  

58 Vantage Viewing Points Landdowne point (latshring) 

59 

Other 

Archaic Heritage Site Begam Palace 

60 Archaic Heritage Site Lat Sring 

61 Archaic Heritage Site Bison Lodge 

62 Ancient Rock Cave Rechgarh 
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Annexure 5.2: List of Resorts and Hotels in STR 

Sr.No. Hotel / Resort Name Rooms 

1 New Hotel 56 

2 Satpuda Retreat Hotel 10 

3 Glen View Hotel 25 

4 Highland Hotel 40 

5 Hilltop Bunglow 5 

6 Nandan van MPT 12 

7 Amaltas Hotel 15 

8 Rock & Manner, MPT 6 

9 Nilambar Hotel 6 

10 Greendale Hotel 23 

11 Chanmpak Bangla Hotel MPT 32 

12 Woodland Banglaw,MPT 10 

13 Karnikar Hotel  17 

14 Old Hotel 10 

15 R.K.Resort & Tori Kartej Hotel 20 

16 Ark Resort Hotel 25 

17 Golf View Hotel 32 

18 Hotel Rock View 10 

19 Indraprasth Pachmarhi 28 

20 Amarapali Hotel, Pachmarhi 25 

21 Natraj Hotel Pachmarhi 18 

22 Meghdoot Hotel, Pachmarhi 17 

23 Sapna Hotel, Pachmarhi 7 

24 Paradise Hotel, Pachmarhi 12 

25 Khalsa Hotel, Pachmarhi 6 

26 Park View Hotel Pachmarhi 16 

27 Bhagirath Hotel 4 

28 Manjushree Hotel 10 

29 Misty Meadows, Pachmarhi 23 

30 Pachmarhi Hotel 28 

31 Saket Hotel 32 

32 Parikalp Hotel, Pachmarhi 10 

33 Shrinath Hotel 6 

34 jaypalace Hotel 14 

35 Gurukrupa Hotel, Pachmarhi 8 

36 Payal Cottage, Pachmarhi 7 

37 
Pushpkdham Hotel, 
Pachmarhi 

18 

38 Shivalaya Hotel, Pachmarhi 8 

39 Paradise home stay Hotel 9 

40 Agrawal Hotel, Pachmarhi 12 

41 Satpuda safari Hotel 15 

42 Shrikrushna Hotel Pachmarhi 6 

Sr.No. Hotel / Resort Name Rooms 

43 Rajvihar hotel, Pachmarhi 7 

44 Himalaya Hotel, Pachmarhi 8 

45 Vinayak Hotel Pachmarhi 11 

46 Krushna Hotel Pachmarhi 4 

47 Anglel Hotel Pachmarhi 7 

48 Giriraj Hotel  6 

49 Nilkamal Hotel 5 

50 Shilpa Hotel 6 

51 Abhilasha Hotel Pachmarhi 10 

52 Balaji Hotel 5 

53 Vijayshree Hotel 5 

54 Pratik Hotel 7 

55 Royal Hotel 6 

56 Nilkanth Hotel 7 

57 Prayag Hotel 9 

58 Mrugnayani Hotel 5 

59 Jain Hotel 8 

60 Mountain Green 5 

61 Amar Place Hotel 8 

62 Rajlaxmi Hotel Pachmarhi 6 

63 D light Hotel 20 

64 Banjara Hotel Pachmarhi 10 

65 Taj Resort Pachmarhi 10 

66 Pandav Hill Pachmarhi 10 

67 Blue moon Hotel, Pachmarhi 10 

68 Pandav Hotel 20 

69 Kachnar Hotel 12 

70 City Place Hotel 9 

71 Arihant Hotel 14 

72 Five Earsis Hotel 9 

73 Bombay Resort Pachmarhi 10 

74 Hotel Shiddhi vinayank 8 

75 Pandav Retreat 13 

76 Abhimanyu Hotel 12 

77 Oberoye Hotel 8 

78 Gokuldham Hotel 6 

79 Madhur milan Hotel 8 

80 Umashree Hotel 19 

81 Pachmarhi residency 12 

82 Sanskar and Ambashree Hotel 21 

83 Shiva Palce Hotel 17 

84 Shree Krishna Hotel 12 

85 The midland Hotel 5 
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Sr.No. Hotel / Resort Name Rooms 

86 Summer house Hotel 30 

87 Pramukh Cottage 21 

88 Hotel Suryam 10 

90 Yadav Residency 8 

91 Krishna Residency 6 

92 Resort Panarpani 5 

93 Panchmathi Foothill cottage 11 

94 Singanama Farm Resort 8 

95 Ecotel Pachmarhi 24 

96 Denwa Winds 40 

97 The Madhai Resort 12 

98 Avas at Madhai 7 

99 Baison Lodge 12 

100 Sunshine 12 

101 Satpuda Valley 8 

Sr.No. Hotel / Resort Name Rooms 

102 Dreamview Heritage 10 

103 Madhai River Side Lodge 13 

104 Anmol Resort 10 

105 Satpuda Safari 10 

106 Satpuda Jangal Retreat 16 

107 Foresyth Loge 11 

108 Chittal Reosrt 12 

109 Gold Mark 9 

110 Denwa Back Water 14 

111 Raini Pani Jungle Lodge 16 

112 Panch Tal Denva 4 

113 Shree Krishna home stay 1 

114 Vikas home stay 1 

115 farm house 6 

116 Satpuda River View 2 
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Annexure 7.1 : Tables for Standards  

A. Pollution related Standards  

 

  

Table 1 : Air Quality standards for effluents as per CPCB guidelines 

S.No. Pollutant Time Weighted Average 
Ecologically Sensitive 

Area (notified by Central 
Government) 

 
1 2 3 5  

1 
Sulphur Dioxide (SO2), 
ug/m3 

Annual *   
24 hours** 

20 
80 

 

2 
Nitrogen Dioxide (NO2), 
ug/m3 

Annual *   
24 hours** 

30 
80 

 

3 
Particulate Matter (size 
less than 10um) or PM10 
ug/m3 

Annual *   
24 hours** 

60 
100 

 

4 
Particulate Matter (size 
less than 2.5um) or 
PM2.5 ug/m3 

Annual *   
24 hours** 

40 
60 

 

5 Ozone (O3) ug/m3 
8 hours**  
1 hours** 

100 
180 

 

6 Lead (Pb) ug/m3 
Annual *   

24 hours** 
0.50 
1.0 

 

7 
Carbon Monoxide(CO) 
mg/m3 

8 hours**   
1 hours** 

02 
04 

 

8 Ammonia (NH3) ug/m3 
Annual *   

24 hours** 
100 
400 

 

9 Benzene (C6H6) ug/m3 Annual *   5  

10 
Benzo(a) Pyrene (BaP) - 
particulate phase only, 
ng/m3 

Annual *   1  

11 Arsenic (As), ng/m3 Annual *   6  

12 Nickel (Ni), ng/m3 Annual *   20  
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Table 2 : General standards for effluents as per CPCB guidelines  

S.No. 
Parameter Standards 

Inland surface 
water 

Public 
sewers 

Land for 
Irrigation 

Marine/coastal 
areas 

1 
Colour and odour See 6 of Annexure-

I 
- See 6 of 

Annexure-I 
See 6 of Annexure-

I 

2 
Suspended solids 

mg/l, max 
100 600 200 (a) For process 

waste water (b) 
For cooling 
water effluent 
10 per cent 
above total 
suspended 
matter of 
influent. 

3 
Particle size of 

suspended 
solids 

shall pass 850 
micron IS Sieve 

- 
 

(a) Floatable solids, 
solids max. 3 
mm (b) 
Settleable 
solids, max 856 
microns 

4 
pH value 5.5 to 9.0 5.5. to 9.0 5.5 to 9.0 5.5 to 9.0 

5 
Temperature shall not exceed 5 

C above the 
receiving water 
temperature 

- - shall not exceed 5 
C above the 
receiving water 
temperature 

6 
Oil and grease, 

mg/l max, 
10 20 10 20 

7 
Total residual 

chlorine, mg/l 
max. 

1 - - 1 

8 
Ammonical 

nitrogen (as 
N), mg/l, max 

50 50 - 50 

9 
Total kjeldahl 

nitrogen (as 
N); mg/l, max 

100 - - 100 

10 
Free ammonia 

(as NH3), 
mg/l, max. 

5 - - 5 

11 
Biochemical 

oxygen 
demand (3 
days at 27 C), 
mg/l, max. 

30 350 100 100 
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12 
Chemical oxygen 

demand, 
mg/l, max. 

250 - - 250 

13 
Arsenic (as As). 0.2 0.2 0.2 0.2 

14 
Mecury (As Hg), 

mg/l, max. 
0.01 0.01 - 0.01 

15 
Lead (as Pb) 

mg/l, max 
0.1 1 - 2 

16 
Cadmium (as Cd) 

mg/l, max 
2 1 - 2 

17 
Hexavalent 

chromium (as 
Cr+6), mg/l, 
max. 

0.1 2 - 1 

18 
Total chromium 

(as Cr) mg/l, 
max. 

2 2 - 2 

19 
Copper (as Cu) 

mg/l, max. 
3 3 - 3 

20 
Zinc (as Zn) mg/l, 

max. 
5 15 - 15 

21 
Selenium (as Se) 0.05 0.05 - 0.05 

22 
Nickel (as Ni) 

mg/l, max. 
3 3 - 5 

23 
Cyanide (as CN) 

mg/l, max. 
0.2 2 0.2 0.2 

24 
Fluoride (as F) 

mg/l, max. 
2 15 - 15 

25 
Dissolved 

phosphates 
(as P), mg/l, 
max. 

5 - - - 

26 
Sulphide (as S) 

mg/l, max. 
2 - - 5 

27 
Phenolic 

compounds 
(as C6H5OH) 
mg/l, max. 

1 5 - 5 

28 
Radioactive 

materials: (a) 
Alpha 
emitters 
micro curie 
mg/l, max. 

(10)^-7 (10)^-7 (10)^-8 (10)^-7 

  
(b) Beta emitters 

micro curie 
mg/l 

(10)^-6 (10)^-6 (10)^-7 (10)^-6 
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29 
Bio-assay test 90 % suivival of 

fish after 96 
hours in 100% 

effluent 

90 % 
suivival 
of fish 

after 96 
hours in 

100% 
effluent 

90 % suivival of 
fish after 96 

hours in 
100% 

effluent 

90 % suivival of 
fish after 96 

hours in 100% 
effluent 

30 
Manganese 2mg/l 2 mg/l - 2 mg/l 

31 
Iron (as Fe) 3 mg/l 3 mg/l - 3 mg/l 

32 
Vanadium (as V) 0.2 mg/l 0.2 mg/l - 0.2 mg/l 

33 
Nitrate Nitrogen 10 mg/l - - 20 mg/l 

These standards shall be applicable for industries, operations or processes other than those industries, 
operations or process for which standards have been specified in Schedule of the Environment Protection 
Rules, 1989. The standards can be modified as per guidelines or suggestions of Pollution Control Board.  

Table 3 : Noise level standards as per CPCB guidelines  

Area code Category of Area 
Limit 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 is reckoned in between 6 a.m., and 9 p.m. 

Note-1 Night time is reckoned in between 9 p.m., and 6 a.m. 

Note-1 Silence zone is defined as aeras up to 100 metres around such premises as hospitals, 
educational institutions and courts. The silence zones are to be declared by the Competent Authority. 

Note-1 Mixed categories of areas should be declared as "one of the four above mentioned categories 
by the Competent Authority and the corresponding standard shall apply. 

B. Standards for Industries  

Table 4 : General standards for small-scale industries as per CPCB guidelines  

Sr. No. Parameter 
Concentration not to exceed, limits in mg/l (except 

pH, temperature and bio-assay test) 

1 Mercury (Hg) 0.01 

2 pH 5.5-9.0 

3 Suspended solids 250 

4 
Biochemical oxygen demand (3 days 
at 27°C) 

150 

5 Temperature 
Shall not exceed 5°C above the ambient 

temperature of the receiving body 

6 Free available chlorine 0.5 

7 Oil & grease 10 
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Sr. No. Parameter 
Concentration not to exceed, limits in mg/l (except 

pH, temperature and bio-assay test) 

8 Cu (total) 3 

9 Iron (total) 3 

10 Zinc 5 

11 Cr(total) 3 

12 Phosphate (as P) 5 

13 Bioassay test 
90% of test animals survival after 96 hrs with 1:8 

dilution 

14 Sulphide (as S) 2 

15 Phenolic compounds 5 

16 (as C6H5OH) 5 

16 Hexavalent chromium (as Cr) 0.1 

17 Nickel (as Ni) 3 

18 Cadmium (Cd) 2 

19 Chloride (as Cl) 1000 

20 Sulphate (as SO4) 1000 

21 Cyanide (asCN) 0.2 

22 Ammoniacal nitgrogen (as N) 50 

23 Lead (as Pb) 0.1 

24 Total Metal 10 

Table 5 : General standards for food industries as per CPCB guidelines  

Category 

Concentration not to exceed Quantum 

pH 
Suspended 

solids 
(mg/l) 

Oil & 
Grease 
(mg/l) 

BOD at 27°C 
for 3 days 

(mg/l) 

gm/tonne of 
product 

A. Soft drinks NA NA NA NA NA 

a) Fruit based / synthetic 
(more than 0.4 tonne/day 
Bottles and tetrapack 

6.5-8.5 100 10 30 0 

b) Synthetic (<0.4 
tonne/day) 

disposal Via septic tank 

B. Fruits & Vegetables NA NA NA NA NA 

a) Above 0.4 tonne/day 6.5-8.5 50 10 30 - 

b) 0.1-0.4 tonne/day 6.5-8.5 - - 300* - 

C. Bakery NA NA NA NA NA 

a) Bread and biscuit NA NA NA NA NA 

1. Continuous process 
(more than 20 tonne/day) 

6.5-8.5 - - 200* 25 
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Category 

Concentration not to exceed Quantum 

pH 
Suspended 

solids 
(mg/l) 

Oil & 
Grease 
(mg/l) 

BOD at 27°C 
for 3 days 

(mg/l) 

gm/tonne of 
product 

2. Noncontinuous Process 
(less than 20 tonne/day) 

disposal via septic tank 

b) Biscuit production NA NA NA NA NA 

1. 10 tonne / day & 
Above 

6.5-8.5 - - 300* 35 

2. Below 10 tonne/day disposal via septic tank 

D. Confectionaries NA NA NA NA NA 

a) 4 tonne/day & Above 6.5-8.5 50 10 30 - 

b) Below 4 tonne/day disposal via septic tank 

Table 6 : General standards for flour mills as per CPCB guidelines  

Parameter Concentration not be exceed 

pH 6.5-8.5 

BOD at 27°C for 3 days 100 mg/l 

Total suspended solids 100 mg/l 

Oil & grease 10 mg/l 

Wastewater discharge 2 cubic metre per tonne of wheat processed 
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Annexure 11-1 : Physical Infrastructure Requirement for Villages of ESZ of STR 

Physical Infrastructrture Requirement for Villages of ESZ of STR 
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1 Kharpawad NA 268 341 418 453 38505 30804 227 

1116 200880 160704 1116 

   38505 30804 227 

2 Urdon 245 344 434 566 714 60678 48543 357 50220 40176 279 110898 88719 636 

3 Mangaria 242 328 399 504 617 52444 41955 308 50220 40176 279 102664 82131 587 

4 Ghogri 254 337 437 569 722 61374 49099 361    61374 49099 361 

5 Kamti 707 744 771 807 841 71459 57167 420    71459 57167 420 

6 Sarangpur 350 415 516 635 772 65578 52463 386 50220 40176 279 115798 92639 665 

7 
Tekapar 
Chourmahri 

583 692 859 1056 1282 108995 87196 641    108995 87196 641 

8 Aanhoani 254 224 289 336 408 34701 27761 204 

56634 849510 679608 56634 

169902 135922 11327 204603 163683 11531 

9 Dokrikheda 322 446 418 445 437 37183 29746 219 679608 543686 45307 716791 573433 45526 

10 Choka 98 99 115 129 148 12550 10040 74    12550 10040 74 

11 Jhiria 51 135 313 683 1471 125029 100023 735    125029 100023 735 

12 Amadeh 69 97 139 195 263 22380 17904 132 

    

   22380 17904 132 

13 Raitwadi 238 312 349 414 475 40369 32295 237    40369 32295 237 

14 Bori 311 325 593 877 1268 107815 86252 634    107815 86252 634 
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Physical Infrastructrture Requirement for Villages of ESZ of STR 
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15 Madho 132 147 134 128 116 9853 7882 58    9853 7882 58 

16 Devi 116 109 137 159 191 16223 12978 95    16223 12978 95 

17 Chillod 149 174 200 233 268 22771 18217 134 

3770 678600 542880 3770 

56550 45240 314 79321 63457 448 

18 Khari 137 152 160 172 183 15582 12465 92 56550 45240 314 72132 57705 406 

19 Mohagaun 170 239 282 353 428 36340 29072 214 56550 45240 314 92890 74312 528 

20 Bindakheda NA 341 445 556 704 59840 47872 352    59840 47872 352 

21 Matkuli 2056 2423 2625 2943 3236 275084 220067 1618 56550 45240 314 331634 265307 1932 

22 
Mehandikhed
a 

NA 111 198 306 470 39950 31960 235 56550 45240 314 96500 77200 549 

23 Malli 105 140 188 250 324 27533 22027 162 56550 45240 314 84083 67267 476 

24 Bindakheda NA 341 445 556 619 52615 42092 310 56550 45240 314 109165 87332 624 

25 Jhirpa 849 1023 1131 1295 1453 123475 98780 726 56550 45240 314 180025 144020 1040 

26 Khanchari 506 591 687 806 935 79455 63564 467 56550 45240 314 136005 108804 782 

27 Karer 232 303 314 353 380 32283 25826 190 56550 45240 314 88833 71066 504 

28 Chhirrai 241 322 371 451 531 45135 36108 266 56550 45240 314 101685 81348 580 

29 Tekapar 488 531 630 734 856 72789 58232 428 56550 45240 314 129339 103472 742 

30 Pisua 406 467 592 731 895 76106 60885 448 231 41580 33264 231 41580 33264 231 117686 94149 679 
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Physical Infrastructrture Requirement for Villages of ESZ of STR 
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31 Belkhedi 422 387 555 697 897 76211 60969 448        76211 60969 448 

32 Bijori 565 1020 1275 1794 2408 204683 163746 1204 

33768 506520 405216 33768 

151956 121565 10130 356639 285311 11334 

33 Sangakheda 821 820 1150 1455 1860 158108 126486 930 253260 202608 16884 411368 329094 17814 

34 Nandia 305 346 438 538 658 55906 44725 329 101304 81043 6754 157210 125768 7082 

35 Sakri 53 71 96 128 167 14198 11358 84 

204 36720 29376 204 

   14198 11358 84 

36 Supdonagar 399 377 521 645 815 69254 55403 407 12240 9792 68 81494 65195 475 

37 Churni 134 115 218 316 457 38838 31070 228 12240 9792 68 51078 40862 296 

38 Nishan 617 588 797 976 1222 103886 83108 611 12240 9792 68 116126 92900 679 

39 Alimod 384 474 671 900 1184 100660 80528 592 
463 83340 66672 463 

83340 66672 463 184000 147200 1055 

40 Baruth 314 409 545 717 921 78292 62634 461    78292 62634 461 

41 Pachmarhi 12495 11370 12062 12281 12955 1748869 1399095 6477 3300 594000 475200 3300 594000 475200 3300 2342869 1874295 9777 

42 Bardha 282 945 1191 2230 4245 360855 288684 2123 

751 135180 108144 751 

67590 54072 376 428445 342756 2498 

43 Dhasaii 386 532 612 750 888 75498 60398 444 67590 54072 376 143088 114470 820 

44 Kelipunji 530 697 577 540 433 36786 29429 216    36786 29429 216 

45 
Tawanagar 
( Ranipur) 

5248 5041 4561 4108 3595 485286 388229 1797 20439 306585 245268 20439 306585 245268 20439 791871 633497 22236 

46 Daudi NA 589 789 1184 1578 134130 107304 789        134130 107304 789 
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Physical Infrastructrture Requirement for Villages of ESZ of STR 
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47 Jhunkar 754 994 1276 1649 2077 176585 141268 1039        176585 141268 1039 

48 Anjandhana NA 338 411 468 531 45135 36108 266        45135 36108 266 

49 Belkhedi 422 387 555 697 897 76211 60969 448        76211 60969 448 

50 Bhatodi 337 367 622 893 1257 106845 85476 629        106845 85476 629 

51 Chatua 214 272 358 465 590 50163 40130 295        50163 40130 295 

52 Chhatiaam 433 449 400 365 315 26751 21401 157        26751 21401 157 

53 Dundi 41 58 88 Relocated Village 

54 Ghogri matha 235 270 359 456 574 48817 39054 287        48817 39054 287 

55 Jhalai 225 260 372 Relocated Village 

56 Khamda 206 209 302 390 507 43116 34493 254        43116 34493 254 

57 Maharajgang 239 355 416 528 644 54762 43809 322        54762 43809 322 

58 Kotmi 501 584 454 378 248 21114 16891 124        21114 16891 124 

59 Kursidhana 683 413 808 1119 1621 137817 110254 811        137817 110254 811 

60 Mallupura 91 122 252 419 665 56492 45194 332        56492 45194 332 

61 Muharikala 575 507 547 559 598 50841 40673 299        50841 40673 299 

62 Muharikhurd 256 292 272 268 250 21279 17023 125        21279 17023 125 
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Physical Infrastructrture Requirement for Villages of ESZ of STR 
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63 Chicha NA 625 884 1170 1564 132940 106352 782        132940 106352 782 

64 Nayagaon 938 1220 1368 1620 1861 158153 126523 930        158153 126523 930 

65 Pathai 170 198 231 Relocated Village 

66 Sanghii 299 352 452 566 701 59571 47657 350        59571 47657 350 

67 Suplai 341 424 582 769 996 84688 67751 498        84688 67751 498 

                    

   Represents proposed accomodation facility in nearby area of village            
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Annexure 11-2 : Proposed Social Infrastructure Facility in the villages of ESZ of STR. 

= Proposed infrastructure facility in the village 

SrNo. Village Banking Mobile Health Education 

1 Aaditoria     

2 Aanhoani     

3 Alimod     

4 Amadeh     

5 Anjandhana     

6 Bandhan     

7 Bardha     

8 Baruth     

9 Belkhedi     

10 Bhatodi     

11 Bijori     

12 Bindakheda     

13 Bori     

14 Chatua     

15 Chhatiaam     

16 Chhirrai     

17 Chicha     

18 Chichadhana     

19 Chillod     

20 Choka     

21 Churni     

22 Daudi     

23 Devi     

24 Dhasaii     

25 Dokrikheda     

26 Dundalum     

27 Dundi     

28 Fiferi     

29 Ghogri     

30 Ghogri matha     

31 Gutkheda     

32 Jhalai     

33 Jhiria     

34 Jhirpa     

35 Jhunkar     

36 Kamti     

37 Karer     

38 Kelipunji     

39 Khamda     

40 Khanchari     

41 Khari     

42 Kharpawad     

43 Kotmi     
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SrNo. Village Banking Mobile Health Education 

44 Kundaidhana     

45 Kurrai     

46 Ladema     

47 Lukkhadhana     

48 Madho     

49 Maharajgang     

50 Malli     

51 Mallupura     

52 Manakachar     

53 Mangaria     

54 Maruapura     

55 Matkuli     

56 Mehandikheda     

57 Mohagaun     

58 Muharikala     

59 Muharikhurd     

60 Nandia     

61 Navatola     

62 Nayagaon     

63 Neksa     

64 Nishan     

65 Pachmarhi     

66 Pathai     

67 Pisua     

68 Raitwadi     

69 Ranipur (Tawanagar)     

70 Sakri     

71 Sangakheda     

72 Sanghii     

73 Sarangpur     

74 Sehra     

75 Supdongar     

76 Suplai     

77 Tekapar     

78 Tekapar Chourmarhi     

79 Umardole     

80 Urdaon     
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Annexure 11-3 : Ground water recharge methods and case studies  

Recharge Pits 
Recharge pits are small pits of any shape rectangular, square or circular, contracted with brick or stone 
masonry wall with weep hole at regular intervals. to of pit can be covered with perforated covers. Bottom 
of pit should be filled with filter media. 
The capacity of the pit can be designed on the basis of catchment area, rainfall intensity and recharge rate 
of soil. Usually the dimensions of the pit may be of 1 to 2 m width and 2 to 3 m deep depending on the 
depth of pervious strata. These pits are suitable for recharging of shallow aquifers, and small houses. 
Abandoned gravel quarry pits or brick kiln quarry pits in alluvial areas and abandoned quarries in basaltic 
areas can also be used as recharge pits wherever they are underlain by permeable horizons. Nalah trench 
is a special case of recharge pit dug across a streambed. Ideal sites for such trenches are influent stretches 
of streams. 

 
Recharge pits should be constructed adjacent to handpumps in the villages as well as rooftop harvesting 
should be compulsory in every government buildings in the region. 
 
Recharging of dug wells   
Dug well can be used as recharge structure. Rainwater from the rooftop is diverted to dug wells after 
passing it through filtration bed. Cleaning and desalting of dug well should be done regularly to enhance 
the recharge rate. The filtration method suggested for bore well recharging could be used. 

• Existing and abandoned dug wells may be utilized 
as recharge structure after cleaning and desilting 
the same.  

• The recharge water is guided through a pipe from 
desilting chamber to the bottom of well or below 
the water level to avoid scouring of bottom and 
entrapment of air bubbles in the aquifer.  

• Recharge water should be silt free and for 
removing the silt contents, the runoff water 
should pass either through a desilting chamber or 
filter chamber.  

• Periodic chlorination should be done for 
controlling the bacteriological contaminations. 

Percolation tanks 

 

Figure 1. Typical Recharge Pit 

 

Figure 2. Dugwell Recharge 
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Percolation tanks are artificially created surface 
water bodies, submerging a land area with 
adequate permeability to facilitate sufficient 
percolation to recharge the ground water. 
These can be built in big campuses where land 
is available, and topography is suitable. 
 
Surface run-off and roof top water can be 
diverted to this tank. Water accumulating in the 
tank percolates in the solid to augment the 
ground water. The stored water can be used 
directly for gardening and raw use. Percolation 
tanks should be built in gardens, open spaces and roadside green belts of urban area. 

Recharge Shaft in waterbodies nearby villages 

Recharge Shafts are similar to recharge pits but are constructed to augment recharge into phreatic 
aquifers where water levels are much deeper, and the aquifer zones are overlain by strata having low 
permeability. Further, they are much smaller in cross section when compared to recharge pits. 

This is the most efficient and cost-effective technique to recharge unconfined aquifer overlain by poorly 
permeable strata. Recharge shaft may be dug manually if the strata are of non-caving nature. The 
diameter of shaft is normally more than 2 m. The shaft should end in more permeable strata below the 
top impermeable strata. It may not touch water table. The unlined shaft should be backfilled, initially with 
boulders/cobbles followed by gravel and coarse sand. In case of lined shaft, the recharge water may be 
fed through a smaller conductor pipe reaching up to the filter pack. These recharge structures are very 
useful for village ponds where shallow clay layer impedes the infiltration of water to the aquifer. 

It is seen that in rainy season village tanks are fully filled up but water from these tanks does not percolate 
down due to siltation and tubewells and dugwells located nearby remain dried up. The water from village 
tanks get evaporated and is not available for the beneficial use. By constructing recharge shaft in tanks, 
surplus water can be recharged to ground water. Recharge shafts of 0.5 to 3 m diameter and 10 to 15 m 
deep are constructed depending upon availability of quantum of water. The top of shaft is kept above the 
tank bed level preferably at half of full supply level. These are back filled with boulders, gravels and coarse 
sand. In upper portion of 1 or 2 m depth, the brick masonry work is carried out for the stability of the 
structure. Through this technique all the accumulated water in village tank above 50% full supply level 

 

Figure 3. Percolation Tank 

  

Figure 4. Recharge Shaft in Percolation Tank/ Waterbodies 
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would be recharged to ground water. Sufficient water will continue to remain in tank for domestic use 
after recharge1. (Source: Article shared by Puja Monadal) 

Borewell Recharge 

Bore well recharging system also consists of primary and secondary filter. Runoff water from the 
cultivated area is diverted towards bore well recharge unit through field trenches. It allows to enter in 
primary filter unit wherein the major sediments were arrested and water flows to the secondary filter 
unit. Secondary filter unit consist of excavation of soil around the bore well casing pipe by 2.5 m depth 
and 1.5 dia. 

Gabion Structure 
This is a kind of check dam being commonly 
constructed across small stream to conserve 
stream flows with practically no submergence 
beyond stream course. The boulders locally 
available are stored in a steel wire. This is put up 
across the stream's mesh to make it as a small 
dam by anchoring it to the streamside. The height 
of such structures is around 0.5 m and is normally 
used in the streams with width of about 10 to 15 
m. The cost of such structures is around Rs.10 to 
15000/-. The excess water overflows this 
structure storing some water to serve as source 
of recharge. The silt content of stream water in 
due course is deposited in the interstices of the boulders to make it more impermeable. These structures 
are common in the State of Maharashtra, Madhya Pradesh, Andhra Pradesh etc. 

Among all the techniques for ground water management, detailed study of hydrology, geology and aquifer 
mapping should be done, and management plan should be prepared for the region. Based on the sub 
strata condition and aquifer mapping, suitable technique of ground water management should be 
prepared and implemented. 

Community Participation: 

Government policies can be implemented better when the entire community is involved. Rain water 
harvesting/ watershed development involves raising of ground water table. This is essentially catchment-
based activity. By doing RWH is isolated pockets appreciable result will not be achieved. Moreover, 
maintenance of RWH structures to ensure their sustenance is essentially to be done by individual 
members in the community only. If there is a resolution to implement say RWH & people are not 
convinced about its necessity/ utility, they may just construct a structure for compliance, but it may not 
serve the purpose or knowingly/ unknowingly somebody may contaminate water table. To avoid all this 
various section of the community, have to co-ordinate and work together that includes media, 
professional, Government Officials, NGOs, academicians and masses. Every section has equal important 
role to play for successful implementation of any government scheme. 

Role of Media: Media can create awareness. It is the fastest means of sharing information and best 
platform for every section to react. In Indore Nayi duniaya & Dainik Bhaskar carried crusade of 
popularizing RWH. They continuously published information about necessity & simplicity of the 
technology and the success stories. This created awareness. Gatherings were then arranged to bring 
people together. They even made a fund to finance some projects. This mobilized and motivated people. 
In south also many magazines and newspapers give wide publicity to the RWH schemes and success 
stories from remotest villages. 

 
1 http://www.yourarticlelibrary.com/water/rain-water-harvesting-in-india-need-methods-and-other-details/20917 

 

Figure 5. Recharge Shaft in Percolation Tank/ Waterbodies 
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Role of Professionals: They have to provide technical guidance to the society and that to by going to the 
society. RWH is a site-specific technology. A common solution will not generally apply to entire city or 
area. Professionals have to study the situation & suggest schemes to the people, get them implemented, 
apprise people about maintenance techniques, cares to be taken and last but not the least check post 
installation results, after certain interval of time and suggest rectifications wherever required. 

Role of G.O.s:  Governments have to make necessary resolutions, set up an example by implementing the 
projects in their own premises. Work out incentives like aids - subsidies and / or concessions in assessment 
etc. to those who take up the schemes and disincentives like additional charges to those who do not take 
up the schemes. 

Role of NGOs:  The entire locality has to take up such projects. Work of bringing community together can 
be done easily either when there is severe crisis or by dedicated leadership or with enthusiastic grass 
route level hard workers. This can be assured with involvement of NGOs. NGOs has been acting 
successfully with Government in various fields especially for the problems involving complex socio-
economic issues including RWH. NGOs can approach people in more informally. People would also react 
with them freely. They can apprise people about their rights & duties, benefits likely to arise to them from 
various Government's policies / scheme, avoid formation of power centers, encourage new ideas & pay 
individual attention to the people. Bringing community together is easier than keeping it together after 
the crisis is over. Unless awareness is created at all the levels the regular operation & Maintenance of the 
RWH works cannot be assured. 

Role of academicians:  They impart education to the society. Children and youth are the best enthusiastic 
medium to absorb and propagate technology. Activity has to start from school level. If children are 
convinced, they can influence their parents and secondly the tradition will be maintained. 

Role of masses:  They are the ones who will use, maintain and preserve the structures. If they don't care 
nothing will work. Mass education and public awareness for involvement of entire community especially 
the end users - the women folk is extremely important. They are the ones who suffer the most when there 
is water shortage. Generally, they will be the ones who will take care of these structures like many other 
house hold matters. They need to be taken in confidence and assigned with the responsibilities. 

Here are some case study of successfully implemented various techniques of ground water management 
in rural areas of India. 

Case study:1 Rainwater Harvesting and Artificial Recharge Gujra Sub-Watershed (Block: Patan, District: 
Durg) Chhattisgarh (Source: SELECTED CASE STUDIES RAIN WATER HARVESTING and ARTIFICIAL 
RECHARGE, CGWB, Ministry of Water Resource, 2011) 
Location: Gujra Sub-Watershed, Block, Patan. The watershed lies in Patan block of Durgdistrict within north latitudes 
21°04’30” and 21°14’30” and east longitudes 81°23’00” and 81°34’00”. 
Implementing Agency: Public Health Engineering Department (PHED) and funded by the centrally sponsored 
accelerated rural water supply programme of Ministry of Rural Development, Govt. of India. 
Year of Completion: 2003-05 
Cost of the Project: Rs 2.67 crore 

Average annual rainfall: 1200 mm. 

Table - 1 Types and numbers of structures constructed in Gujra sub-watershed 

Type of structure Number of structure 

Masonry stop dam 23 

Percolation Tank 12 

Boulder Check dam 25 

Silt trap/Nala bund 13 

Desilting of pond 28 
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Methodology:  
Masonry dams: Stone masonry dams were constructed on 2nd and 3rd order streams having Span 10 to 12m, Height 1 to 1.5 m, 
Foundation (cement concrete) depth 1 to 1.2. 
Boulder Check Dams: Constructed on 2nd order stream with Span 6 to 10m and Height 1 to 1.2m 
Silt trap: These are simple masonry Structures of Height 0.5 to 0.7 m 
Percolation Tank: With masonry west weir and earthen side bunds 
Desilting of Ponds: Existing village ponds were desilted 

Outcome: A set of 8 observation wells was established in the watershed to monitor the effect of the project. During 

the first three years (2001-2004), pre-monsoon water levels were in the rangeof 17 to 31m in all the observation 
wells. In the next three years (2005-2008), pre-monsoon water levels in these wells remained within 5 to 13m. 
Similarly, for the post monsoon period, water levels recorded in the initial two years were in the range of 14 to 23, 
which improved to 5 to 8m in the 3rd year. During the last 3 years, post monsoon water levels were recorded to be 
in the range of 2 to 6m. 
 

 

The significant improvement in water level conditions, in turn, resulted in improvement of soil moisture conditions 
and agricultural production. 
 

 
Figure 6. Check dam at Mehra Kala and Percolation tank at Tarri 

 
Figure 7. Monthly variations in water levels in different years in a representative observation well at Achanakour in 

Guira sub-watershed 
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Case study:2: RAINWATER HARVESTING UNDER JOINT FOREST MANAGEMENT PROGRAMME - 
(Implemented by Department of Forest) at ALEKHUNTA VILLAGE, Chhatisgarh (Source: SELECTED CASE 
STUDIES RAIN WATER HARVESTING and ARTIFICIAL RECHARGE, CGWB, Ministry of Water Resource, 2011) 
Location: Alekhunta village of Dhamtari district, 

Implementing agency: forest management committee. 
Methodology: a stop dam of 10m width was constructed along Futhamuda stream. The stored water was then 

distributed to different parts of the village with construction of 2 canals, one of 4 Km length and the other of 3 Km 
length. There was 350 acres of arable land and there was no irrigation facility. 

Outcome: Provided irrigation facilities to the entire 350 acres (during kharif only) of land and resulted in 80% 

increase in agricultural productivity in the village. 
 

Case study:3   WATER CONSERVATION MEASURES at KHONDRA VILLAGE, Block: Masturi, District: Bilaspur, 
Chhattisgarh (Source: SELECTED CASE STUDIES RAIN WATER HARVESTING and ARTIFICIAL RECHARGE, 
CGWB, Ministry of Water Resource, 2011) 
Implementing agency: ACTION FOR FOOD PRODUCTION 

Pre-project scenario:  

• There was severe soil erosion by streams in the agricultural lands in foothill areas, rendering marginal 
farmers landless. 

•  No source of irrigation except one water harvesting structure that provided critical irrigation to 
approximately 30 acres of kharif crop i.e. Paddy. 

• There were only two water harvesting structures (ponds) in the village that were utilized for washing, 
bathing, drinking water for cattle etc. 

Type of Structures Constructed: 
Gabion: One stream which is used to cause erosion to about 12 acres of land, one gabion has 
been constructed to reduce the runoff velocity of stream water, divert a part of it while letting 
the rest to spill over it. 
One diversion canal was constructed to let the runoff diverted by the gabion to a pond that was 
constructed with the objective of storing the diverted water. 
Cost of the Structure: Rs.15,000/- 
Reclamation of 12 acres of land that was rendered unfit for cultivation thus providing livelihood 
option for the seven farmers who had virtually become landless because of erosion. 
Creation of a water body (pond) that is used to provide critical irrigation for paddy in about 25 
acres of land.  
In addition, it is also used for pisciculture by women Self Help Groups (SHGs). Indirect benefit to about 50 acres of 
land in the form of protection from soil erosion the intensity of which has been reduced after the construction of 
the structure. About 15 families are benefited by it. 
 
Gravity Irrigation Scheme: There was an existing water harvesting structure across one of the streams which was 
used for washing clothes, bathing and to meet drinking requirement of animals. A sluice gate installed at one side of 
it provided water for kharif crop in about 30 acres 
of land. 
It was planned to increase the storage area of the structure and to install a gravity irrigation 
mechanism in it. Increase in the storage area would further reduce the intensity of soil erosion 
that the overflow from the structure was causing. 

• A trench was dug for laying the pipe about 4m below the ground level and the strata was rocky. 

• Every family contributed its own share of digging and time limit was fixed for it. 

•  It was interesting to note that the mechanism for controlling the flow of water through the pipe is an 
innovative approach where an iron rod has been fixed with concrete and a mechanism for lifting / bringing 
down has been built up.  

• It reduced its cost and time required for construction. 
Outcome: The scheme provided irrigation to 100 acres of paddy. When sowing was delayed in rest parts of the area, 
Khondra people could do it on time due to the scheme. The structure is expected to initiate second cropping in the 
village. About 75 farmers would get the benefit of the structure. 
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Case study: 4 Artificial Recharge Structures (Recharge Shafts) in Dewas district, M.P. (Source: SELECTED 
CASE STUDIES RAINWATER HARVESTING and ARTIFICIAL RECHARGE, CGWB, Ministry of Water Resource, 
2011)  
Location: 5 village tanks in Dewas and Tonkkhurd blocks,  
District: Dewas  
Structures: Recharge shafts Expenditure: Rs. 9.15 lakhs  
Implementing Agency: Water Resources Department, Govt. of M.P.  
Geology: Basalt  
At some places in Dewas district it was found that dug wells in the vicinity of the village tanks were either 
dry or had very deep-water levels due to heavy siltation. Alternatively, when the tanks were de-silted 
before the onset of monsoon, no surface storage could be created for longer period of time as these tanks 
served as good percolation tanks. Hence, it was decided that recharge shafts should be constructed in 
these tanks keeping the top of the recharge shaft at 50% R.L of the tank so that there should be recharge 
to ground water as well as storage water for ‘Nistar’ purposes.After the construction of theses recharge 
shafts, the water levels in the dug wells have shown a rise in water levels. 

 
Case study-7: Artificial Recharge Structures (Percolation Tank, Check dams, Cement plug & Gabion 
structures) in Tumar watershed, at Roopwali village, Mandsaur district (Source: SELECTED CASE STUDIES 
RAIN WATER HARVESTING and ARTIFICIAL RECHARGE, CGWB, Ministry of Water Resource, 2011) 
Location: Tumar Watershed, Mandsaur district, M.P 
Structures: Sikhedi Percolation tank, Roopawali check dam, Kheda check dam, Afzalpur Cement plug and Gabion 
structures (19 nos) 
Expenditure: Rs. 23.48 lakhs 
Implementing Agency: Water Resources Department, Govt. of M.P. 
Geology: Basalt 
Outcome: Water level trend analysis of observation wells located at village Roopawali reveals that there is a rise in 
water level in both pre & post –monsoon periods with rising rate 15cm/year and 22 cm/ year respectively. Water 
level at village Kheda shows a rising trend of 14cm/ year during post-monsoon 
 
Case study-8: Artificial Recharge to Ground Water in Barkatia Watershed, Athgarh Block, Cuttack District 

Approximate Project Area: 20.00 Sq. Km. (Source: SELECTED CASE STUDIES RAIN WATER HARVESTING and 
ARTIFICIAL RECHARGE, CGWB, Ministry of Water Resource, 2011) 
 
Numbers and names of the villages: 20(Jemadeipur, Kapusingh, Sarkoli,Villages covered Oranda, Gurudijhatia, 
Kotar,Pithakhia, Bali, Baula, Chotiambmba,Sitarampur, Khamarnuagaon,Kaduanuagaon, Chhagaon, Sauria,Gobara, 
Belda, Danduria,Kolalathapangi, Moharitaila) 
Project Execution by: HP Division, Bhubaneswar 
Total expenditure: Rs. 54.76 lakhs 
Total volume Recharge: 13 x 106 m3 

 
Figure 8. Recharge Shaft at Mendkichak District Dewas 
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Artificial Recharge Structures (ARS) constructed in the Barakatianalla 

SI. No Location (Village) 
Recharge 
Dug Well 

Recharge 
BW 

Recharge 
TW 

Recharge 
Pit 

Recharge 
Tank 

Renovation 
of Tank 

Check 
Dam 

1 Sitarampur 1 - 1 1 - - - 

2 Oranda 1 1 - 1 - 1 1 

3 Bali 1 - - 1 2 1 - 

4 Jemadeipur 1 - - - 1 - - 

5 Sarkoli 1 1 - 1 2 1 - 

6 Baula - - - - - 1 - 

7 Kapursingh - 1 - - - 1 - 

8 Kolathapangi - 1 - - 3 - - 

9 Souria - 1 - - 3 - - 

10 Pithakhia - - 1 - - - - 

11 Belda 1 - - 1 3 - - 

12 Khamarnuagaon 1 - - 1 - 1 - 

13 Chotiamba 1 - - 1 3 1 - 

14 Gurudijhatia 3 - - 3 - 1 - 

15 Kotar 1 - - 1 - 1 - 

16 Danduria 2 - - 2 - 1 - 

17 Kaduanuagaon 2 - - 2 - - - 

18 Moharitaila 1 - - 1 3 - - 

19 Gobara 2 - - 2 - - - 

20 Chhagaon 1   1  - - 

 Total 20 5 2 20 20 10 1 

Impact Assessment: After execution of the above-mentioned structures for artificial recharge, the impact 
of recharge through renovation of existing pond, recharge tanks, rooftop rainwater harvesting structures, 
check dam established in the command areas as well as the catchments in the project area were 
monitored regularly. From the monitoring it was observed that on an average there is a rise of 1 - 2.40 m 
of water level in the pre-monsoon and 0.6 - 1.07 m in the post-monsoon period (figure.57 A&B). depth 
to water level during pre & post monsoon is given in Table.33. The quantum of recharge being around 
55% of the total run off (13 X 106 m3). Artificial recharge structures constructed in the Barkatia block, 
Athgarh block, Cuttack district, Orissa is presented in figure 58 A-D. 

Impact Assessment - Depth to water level in meters below ground level (in Dug Wells) Barkatia Watershed, 
Athgarh Block, Cuttack District. 

SI No Location 
2003 2004 2005 2006 

Pre Post Pre Post Pre Post Pre Post 

1 Oranda 9.85 5.02 8.42 4.76 8.05 4.41 7.81 4.05 

2 Bali 8.24 5.01 7.11 4.95 6.99 4.28 6.72 4.1 

3 Gurudijhatia 8.42 6.32 7.80 5.77 6.03 5.25 5.9 5.06 

4 Khamarnuagaon 8.80 6.15 8.48 5.98 7.72 5.69 7.49 5.33 

5 Gobara 7.48 5.05 7.19 4.83 6.91 4.54 6.78 4.42 

6 Kaduanuagaon 8.23 6.01 8.10 5.89 7.97 5.51 7.85 5.47 

7 Belda 7.32 5.78 6.60 5.22 6.02 4.87 5.96 4.69 

8 Chhoti Amba 9.53 7.64 8.65 7.17 8.53 6.98 8.39 6.84 
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Case study-9: Demonstrative Artificial Recharge Project in Malur Taluk (Phase-II), Kolar Dist. Karnataka (Source: 
Water Shed Development Department, Govt. of Karnataka) 
Implementing s 
  

 

Figure 9. Subsurface Dykes at Barwa Kalan, Ajnar sub basin, Rajgarh district 
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Artificial Recharge Structures (ARS) constructed in the Barakatianalla 

SI. No Location (Village) 
Recharge 
Dug Well 

Recharge 
BW 

Recharge 
TW 

Recharge 
Pit 

Recharge 
Tank 

Renovation 
of Tank 

Check 
Dam 

1 Sitarampur 1 - 1 1 - - - 

2 Oranda 1 1 - 1 - 1 1 

3 Bali 1 - - 1 2 1 - 

4 Jemadeipur 1 - - - 1 - - 

5 Sarkoli 1 1 - 1 2 1 - 

6 Baula - - - - - 1 - 

7 Kapursingh - 1 - - - 1 - 

8 Kolathapangi - 1 - - 3 - - 

9 Souria - 1 - - 3 - - 

10 Pithakhia - - 1 - - - - 

11 Belda 1 - - 1 3 - - 

12 Khamarnuagaon 1 - - 1 - 1 - 

13 Chotiamba 1 - - 1 3 1 - 

14 Gurudijhatia 3 - - 3 - 1 - 

15 Kotar 1 - - 1 - 1 - 

16 Danduria 2 - - 2 - 1 - 

17 Kaduanuagaon 2 - - 2 - - - 

18 Moharitaila 1 - - 1 3 - - 

19 Gobara 2 - - 2 - - - 

20 Chhagaon 1   1  - - 

 Total 20 5 2 20 20 10 1 

Impact Assessment: After execution of the above-mentioned structures for artificial recharge, the impact 
of recharge through renovation of existing pond, recharge tanks, rooftop rainwater harvesting structures, 
check dam established in the command areas as well as the catchments in the project area were 
monitored regularly. From the monitoring it was observed that on an average there is a rise of 1 - 2.40 m 
of water level in the pre-monsoon and 0.6 - 1.07 m in the post-monsoon period (figure.57 A&B). depth 
to water level during pre & post monsoon is given in Table.33. The quantum of recharge being around 
55% of the total run off (13 X 106 m3). Artificial recharge structures constructed in the Barkatia block, 
Athgarh block, Cuttack district, Orissa is presented in figure 58 A-D. 

Impact Assessment - Depth to water level in meters below ground level (in Dug Wells) Barkatia Watershed, 
Athgarh Block, Cuttack District. 

SI No Location 
2003 2004 2005 2006 

Pre Post Pre Post Pre Post Pre Post 

1 Oranda 9.85 5.02 8.42 4.76 8.05 4.41 7.81 4.05 

2 Bali 8.24 5.01 7.11 4.95 6.99 4.28 6.72 4.1 

3 Gurudijhatia 8.42 6.32 7.80 5.77 6.03 5.25 5.9 5.06 

4 Khamarnuagaon 8.80 6.15 8.48 5.98 7.72 5.69 7.49 5.33 

5 Gobara 7.48 5.05 7.19 4.83 6.91 4.54 6.78 4.42 

6 Kaduanuagaon 8.23 6.01 8.10 5.89 7.97 5.51 7.85 5.47 

7 Belda 7.32 5.78 6.60 5.22 6.02 4.87 5.96 4.69 

8 Chhoti Amba 9.53 7.64 8.65 7.17 8.53 6.98 8.39 6.84 
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Case study: 10 : Demonstrative Artificial Recharge 
Project in Malur Taluk (Phase-II), Kolar Dist, 
Karnataka. 
Location : Malur 
District : Kolar Dist. 
Type & No. of Structures : 52 (Check dam-40, 
Percolation tank-2, Nala Bund-10) 
Implementing Agency : (Water Shed Development 
Department, Govt. of Karnataka) 
Category of block/mandal/taluk : Over Exploited 
 
Approved Cost (in lakh) : 109.158 
Impact of the scheme : Improvement in Water 
level Dug wells showed rise between 0.77 to 2 m 
Bore wells showed rise between 1.0 to 1.76 m 
Change in yield of bore wells. There was increase 
of sustainability of pumping from 50 minutes to 
one hour. Yield of wells has increased in the range 
of 0.25 to 2.5 lps. Change in irrigated area The 
command area of wells in the project area has 
increased in the range from 0.2 to 2 hectares. 
 

  

  

 
Map 1. Artificial Recharge Project in Malur Taluk (Phase-

II), Kolar Dist., Karnataka 

 

 

Figure 10. Check Dam Constructed at Malur Taluk 

 

 

 

 

 

 

 

Figure 11. Percolation Tank Constructed at Malur Taluk 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12. Nala Bund constructed in Malur Taluk 
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Annexure 12-1 : Use of Biofertilizer and Biopesticides 

Use of Biofertilizer 
Biofertilizer is a substance which contains living microorganism which, 
when applied to seed, plant surfaces, or soil, colonizes the inside of the 
plant and advances development by expanding the supply or accessibility 
of essential nutrient to the host plant. Biofertilizers are not manures. 
Biofertilizers add nutrients through the natural processes of fixing 
atmospheric nitrogen, solubilizing Phosphorus, and stimulating plant 
growth through the synthesis of growth promoting substances. 
Utilization of biofertilizers is one of the imperative segments of 
incorporated nutrient administration, as they are financially savvy and 
renewable source of plant nutrient to supplement the chemical fertilizer 
for economical farming. A few microorganisms and their relationship with 
crop plants are being exploited in the generation of biofertilizers. 
Advantages of Biofertilizers: 

1. Soil and plant Health: Most biofertilizers comprise of microorganisms that are engaged in the 
decomposition of organic matter and the breakdown of minerals into a solvent form that is helpful 
to plants. 

2. Environmental health: One of the fundamental favourable circumstances of utilizing biofertilizers 
is to reduce the need of other forms of fertilizer, a large number of which have negative impacts 
in nature. 

Biopesticides  

Biopesticides are sorts of pesticides got from such regular materials such as animals, plants, microbes, 
fungi, virus (Microbial origin) and certain minerals. For instance, canola oil and baking soda have pesticidal 
applications and are considered as biopesticides. Biopesticides are generally less poisonous than regular 
pesticides. Biopesticides are generally less poisonous than regular pesticides. Biopesticides are generally 
target pests and related organisms. On the other hand, traditional pesticides that may also affect 
creatures for instance insects, birds and mammals.  

Biopesticides come under three main categories: 

1. Biochemical pesticides:  They are normally occurring substances 
that control bugs and pests by non-toxic components. On the 
other hand, customary pesticides, that straightforwardly executes 
or kills the pests. Biochemical pesticides incorporate substances 
that meddle with mating, for example, insect’s sex pheromones, 
and in addition different scented plant extracts that attract pests 
to traps. 

2. Microbial pesticides:  It comprise of a microorganism (e.g., a 
bacterium, fungus, infection, or protozoan) as the active 
ingredient. Microbial pesticides can control a wide range of pests, 
although each different active ingredient is moderately specific for its target pest. For instance, 
there are parasites that control certain weeds and other growths that execute particular insects. 

3. Plant-Incorporated-Protectants: (PIPs) are pesticidal substances that plants deliver from 
hereditary material that has been added to the plant. For instance, researchers can take the gene 
for the BT pesticidal protein and bring the gene into the plant’s own particular hereditary material. 
At that point the plant, rather than the BT bacterium, makes the substance that kills the pests. 
The protein and its hereditary material, however not simply the plant, are managed by EPA 
(Environmental Protection agency). 

In conclusion it is clear that Biopesticide is becoming popular because of its favourable circumstances 
related with the environmental security, target-specificity, adequacy, biodegradability and 
appropriateness in the integrated pest management (IPM) programs. That’s why; biopesticide is one of 
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the promising contrasting options to manage environmental pollution. In spite of the fact that potential 
use of biopesticides in ecological wellbeing is outstanding, it has gaining popularity because of the growing 
demand of organic food. 
To promote the use of bio pesticides in agriculture, Central Insecticide Board & Registration Committee 
has formulated simplified guidelines for registration of bio pesticides as compared to chemical pesticides. 
During provisional registration granted under Section 9 (3B) of The Insecticides Act, 1968, the applicant is 
allowed to commercialize the bio-pesticides, unlike chemical pesticides. Government of India through 
organic farming schemes of Paramparagat Krishi Vikas Yojana (PKVY) & Capital Investment Subsidy 
Scheme (CISS) aims for sustainable agriculture production with eco-friendly process in tune with nature, 
promoting organic inputs and chemical free agriculture produce for improving the health condition of the 
people.(MOAFW) 
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Annexure 13.1 : Existing Tourism Facilities by MPTB 

 

*Area for Hill top bungalow is 32510.02 Sq.ft. as per comments received from MPSTDC vide Note sheet No. 274/MPTB/21 dated 10/12/2021. 
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*Dhasai Eco-centre with area of 406728.00 Sq.ft. is located at N 22°19’56.20”, E 77° 57’07.22”as per comments received from MPSTDC vide Note sheet No. 274/MPTB/21 
dated 10/12/2021.  
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Annexure 13.2 : Existing tourism buildings in Pachmarhi 

1 1 3 2927 [kqyk {kS= utwy ouLFkyh dkWVSZt lkMk }kjk fuyke lkMk }kjk yht fn;k x;k gSA 

1 1 4 25524 [kqyk {kS= utwy ouLFkyh dkWVSZt o lMd lkMk }kjk uhyke lkMk }kjk yht fn;k x;k gSA 

1 1 14 49995 fjDr Hkw&[k.M ouLFkyh dkVSZt ,eihVh lkMk }kjk yht fn;k x;k gSA 

2 2 5@1 180618 jSl ikdZ lMd jSldkSlZ lMd o ikSykS xkMZu   

4 4 2 221748 MkiMSu caxyk e?kqcu caxyk ihMCywMh   

5 5 1 631893 [kqyk {kS= uhykEcj gkSVy cuk gS ,e ih VwfjLV   

6 6 5 29199 [kqyk {kS= oqMyS.M ,.MoS.pj Dyc ,eihVh   

6 6 6 187614 [kqyk {kS= oqMyS.M ,.MoS.pj Dyc ,eihVh   

6 6 7 170225 [kqyk {kS= oqMyS.M ,.MoS.pj Dyc ,eihVh   

6 6 17 283446 y.M~l Mkmu gkml pEid pEid caxyk ,eih VwfjLV   

  6 24 8171 fjDr Hkw&[k.M oqMyS.M ,.MoS.pj Dyc ,eihVh yxHkx 4000 oxZQqV   

  9 11 41007 mPp foJke Hkou 3 df.Zkdkj gkSVy ,eihVh   

10 10 3 200546 foJke xg̀ bUliSDlu caxyk 
ih-Mcyw- Mh- vkfQl] Mh-vkbZ-ch-]fMfLVZDV bUliSD'ku 

caxyk 
  

10 10 6 271073 ipe<h gkSVy vkSYM gkSVy   

10 10 7 103731 mPp foJke Hkou 1 lat; xkW/kh laLFkku   

10 10 8 261734 ipe<h Dyc Dyc fcYMhax] VSful xzkm.M] loSZUV Dok.VlZ ,e-ih-Vh-   

10 10 9 207872 foJkfUr x̀g lfdZV u0 2 nSonk: gkSVy ,eihVh   

  10 13@4] 14@3 30267 
ekS0 tkfdj ekS0 vehj nkSukS firk vCnqy 

xQwj [kku eqlyeku 
pquewu gkSVy] ikaMo jhVªhV gkSVy 

yht vof/k fnukad 31-03-2014 dkS 

lekIrA 

  10 13@5] 14@4 8172 edku e; vgkrk 

bl Hkwfe ij ekSdS ij 'kQh [kku firk oghn [kku dk 

edku cuk gqvk gS rFkk blh Hkwfe ij fgy O;q xzhu 

gkSVy 4 dejS fLFkr gSA gkSVy orZeku eS lapkfyr gSA 

yht vof/k fnukad 15-07-1984 dkS 

lekIrA 
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10 10 13@2] 14@1 53688 fgy C;w caxyk 

ekSdS ij vkfnR; ukjk;.k firk ';kefd'kkSj vxzoky dk 

caxyk cuk gSA ,oa loSZ.V Hkh fLFkr gSA 'kS"k Hkwfe ij 

xkMZu cuk gqvk gSA orZeku eS Lo;a dk dCtk gSA 

yht vof/k fnukad 31-03-2014 dkS 

lekIrA 

11 11 25 378428 XySu O;w caxyk lqeuS ;Fkkor   

12 12 1 492432 jkWd,.M caxyk] 'kS[kj caxyk 
;Fkkor rglhy vkWfQl dS ihNS ihMCywMh 'kkldh; 

vkokl 
  

12 12 2 198538 xkSYQ dkSlZ ;Fkkor   

12 12 4 876441 xkSYQ dkSlZ 

iEi gkml vfrdze.kdrkZ %& 1- lqe=kmn; ifRu xuS'k 

mn; 2- ikjkSckbZ ifRuxuS'k mn; 3-iou mn;@xuS'k 

mn; 4-/khjt mn;@xuS'k mn; 5-ujS'k@jxu;k 

bankSjdj 6- larkS"k@laUnjyky eoklh 7-

jktS'k@f'koizlkn dq'kkokgk 8- ljouvkfnoklh 9- 

/kuiky@enHkku 10-iznhi@pqUuhyky pkSjfl;k 11-

gfj'kadjflag @ey[kku flag 12-'kkafrckbZ@'kadjyky 

mDr lHkh dS }kjk>kSiM+h cukdj dCtk fy;k x;k gSA 

  

12 12 15 120164 lS.V Cyw caxyk veyrkl caxyk1/4,eihVh VwfjLV1/2   

12 12 21 40497 rglhy dk;kZy; 

rglhy dk;kZy; ;Fkkor lkMkdk;kZy;] ou foHkkx 

DokVZl 1- jkgqyiokj@Hkwjkyky iokj 2- 

iou@euekSndgkj 3- t;flag 4- jeS'k 

/kqoSZ@uUgSyky/kqoSZ 5- gjoa'k@lk/kqflag dgkj 6- 

o"kkZukxoa'kh @jkeflag ukxoa'kh 7- n'kZu@[kqekuflag 

iwfoZ;k 8-catjxa@cyjkeLokeh ,oa daSUnzh; vk;kSx dk 

dk;kZy; 

  

12 12 22 171721 foylu ykWt ckbZlu ykWt   

12 12 24 62859 jSu ykWt] ckydzhMk lhy cky m?kku ;Fkkor   

  14 6 4628 [kqyk {kS= xkSYQ O;w caxyS dh ckm.MhokWy cuh gSA   
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  14 7 8746 [kqyk {kS= xkSYQ O;w caxyS dh ckm.MhokWy cuh gSA   

  14 8 166209 xzkQ O;w caxyk xzkQ O;w caxyk cuk gqvk gSA   

14 14 9 175333 jkW;y gkSVy jkW;y gkSVy ,oa dkWVStSl cuS gSA   

  14 15 77220 jSLV gkml jSyoS foHkkx ;Fkkor   

15 15 2 173491 jkW;y gkSVy 

e0iz0 'kklu utwyA mDr Hkwfe ,oa IykV ij fou; 

dqekj lkgw dS;j VSdj dS :Ik eS 2 o"kZ lS gkSVy 

lapkyu dk dk;Z dj jgk gSA 

bl Hkwfe lS lacaf/kr izdj.k 

gkbZdkSVZ eS fopkjk/khu gSA 

15 15 5 101860 ouLFkyh foJke xg̀ oufoHkkx foJke x̀g] ouLFkyh   

16 16 2 48427 
ih,Mh vkSj deZpkfj;kS dS foJke xg̀ 

d0̀fo0 
;Fkkor   

17 17 13 27225 
edku e; vgkrk uoHkkjr dqVhj] lej 

gkml 

lej gkml gkSVy cuh gSA lehj ekgS'ojh dk dCtk 

gSA bleS 30 dejS cuS gSA 

2024 rd dh jktLo vfHkyS[k eSa 

ntZ gSA 

18 18 5 309174 Dyc O;w caxyk 
vkehZ caxyk ] ikWoj gkml e0iz0 fo?kqr forj.k fo?kk 

eafnj] ihMCywMh @,eihVh 
  

18 18 6@1 p 8801 
ySdO;g caxyk QSz.Ml QkWjSu fe'ku 

caxyk gkS'kaxkckn 
[kkyh Hkwfe   

18 18 6@1?k 112480 
ySdO;g caxyk QSMl QkWjSu fe'ku caxyk 

gkS'kaxkckn 
[kkyh Hkwfe   

18 18 6@1c 41257 
ySdO;wg caxyk] Jhefr lqHkk"kuh nSoh 

ifRu yS0d0 ch0dS0 f}oSnh 

LVkSj :e ] Lo;a dk fuokl] 1 caxyk fLFkr gS rFkk 

'kS"k Hkwfe eS xkMZu fLFkr gSA 
  

18 18 6@2 18098 

ySdO;wg caxyk lko=h cSok ih0lh0 

nSoSlj ]e/kq cSok vjfoan nSoSlj] dq0 

vofradk ,oa dfudk oYn vjfoUn nSoSlj 

ikyd ekW e/kq cSok vjfoUn nSoSlj lk0 

ipe<h 

600 oxZQqV dS 5 :e] 1 dPpk xSfjt fLFkr gSA 'kS"k 

leLr Hkwfe fjDr gSA ekSdS ij lko=h cSok ih0lh0 

nSoSlj ]e/kq cSok vjfoan nSoSlj] dq0 vofradk ,oa 

dfudk oYn vjfoUn nSoSlj ikyd ekW e/kq cSok 

vjfoUn nSoSlj lk0 ipe<h 

  

  19 13@2 6891 caxyk eStj ,fjd Qzkflal ukxiqj 
[kkylk ySd O;w fjlkSVZ ipe<h gkSVy cuh gqbZ gS ftl 

ij nhiw [kkylk dk dCtk gSA 
cUnkScLr rd yhtA 

19 19 21 105837 
foxjSt caxyk lfpo fxjtk?kj deSVh ] 

yky caxyk 
ekSdS ij ,d caxyk] ,d gkWy fLFkr gSA   
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19 19 30 116795 
XySu O;q caxyk] jSOgjSUV QzSMl lqihfj;j 

dSFkkSfyd 

bl Hkwfe ij nkS dejS loSZ.V DokVj fLFkr gSA 'kS"k Hkwfe 

fjDr gSA dCtk Lo;a dk gSA 

U;k;ky; vfov fiifj;k dS 

jk0iz0dz 

0014@v&20&1@2018&19 dS 

vknS'kkuqlkj fjdkMZ nq:Lr fd;k 

x;kA yht vof/k fnukad 15-04-

2044 rdA 

20 20 14@1 197365 e0iz0 'kklu utwy 

LVSV dSFkkSfyd caxyk Jh MSful VkSjh & ih-VkSjh] jkSjh 

dkWVSt lk0 ipe<h ] ,vkj dS fjlkSVZ cuk gqvk gS rFkk 

dìkVkSjh dk ekSdS ij dCtk gSA 

yht vof/k iw.kZ gkSuS dS mijkar 

'kkldh; e/;iznS'k 'kklu utwy 

ntZ fd;k x;k gSA mDr Hkwfe dS 

lac/ak eSa izdj.k ekuuh; lokSZPp 

U;k;ky; eSa izpfyr gSA 

20 20 15 467930 
ekmUM yStSUM caxyk ihMCywMh] izLFky 

caxyk 

e0iz0 jkT; i;ZVu foHkkx dk dCtk gSA ftleS ,d 

caxyk] 13 loSZ.V DokVj cuS gSA rFkk ,d DokVj 

lQkbZ deZpkjh gSrq cuk gS ftleS fuokljr gSA 

fgYk O;w yht 

20 20 17@1 44853 
lulSV dkWVSt Jh Mh0ch0 ikej&yS0 Jh 

lkdZ ikej lulSV dkWVSt ipe<h q 
vkfnoklh Nk=kokl lapkfyr gSA iqfyl v/kh{kd caxyk 

21 21 7@2 8292 ekulSoh lfpo ipe<+h Dyc ipe<+h Dyc   

21 21 7@1 238292 xzkQfyad ekuflag lfpo ipe<h U;w gkSVy cuh gSA dCtk lkMk ipe<h dk gSA   

21 21 18 158041 

QSjuoSyh caxyk Jhefr dkSMwekMjh d"̀.kk 

fiz;k tkS0 Jh dS- 'kS"k fxjh jko lk-

lk;lnu jlyke lSB jkepaniqje bZLV 

xkSnkojh fMfLVd vk/kziznS'k orZeku irk 

';ke fogkj ipe<h 

ekSdS ij 12000 oxZQqV Hkwfe ij egf"kZ vkJe cuk gSA 

ftleS dqy 82 dejS ,oa 8 gkWy fLFkr gSA orZeku 

O;oLFkkid foukSn ijlkbZ@czEgkuan egf"kZ izca/kd dk 

dCtk gSA 

yht o"kZ 2008 eSa lekIr gkS pqdh 

gSA egf"kZ vkJe dh vkSj lS foukSn 

ijlkbZ dk dCtk gSA izdj.k 

U;k;ky; mPp U;k;ky; tcyiqj 

eS fopkjk/khu gSA 

25 25 2 431175 >hy utwy izca/kd fl0oh0 ;Fkkor lkMk uhyke djrk gSA   

32 32 3 351063 gokbZ iV~Vh utwy iSjkflfyax gkS jgh gSa   

  32 4 313241 [kqyh tehu utwy 
,MoSpj 1-00 ,0 eS cuk gqvk gSa ,oa 225 oxZQqV Hkwfe 

ij >kSiMh cuh gqbZ gSA 
  

36 36 3 191645 gokbZ iV~Vh utwy ;Fkkor   

36 36 4 106239 gokbZ iV~Vh utwy ;Fkkor   

(Data Source: Office of Tehsildar, Piapariya Block, Hoshangabad) 
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Annexure 13.3 : List of Tourism Facilities in STR 

No. Name 
Year of 

Manufacture 
AC 

Non 
AC 

Total 
Swimming 
Pool Yes 

or No 

Date of 
receipt of 

approval from 
Tiger Reserve 

meeting 
room 
Yes or 

No  

1 The Madhai Resort 2011-12 12 - 12 No - No 

2 Aawas at Madhai 2016 7 - 7 Yes - Yes 

3 Bison Lodge 2016 12 - 12 Yes - No 

4 Sunshine  2010 6 6 12 No - Yes 

5 
Hotel Satpura 
Valley 

2009 - 8 8 No - No 

6 
Dream View 
Heritage 

2020 10 - 10 Yes - No 

7 
Madhai Riverside 
Lodge 

2007 11 2 13 No - Yes 

8 Anmol Resort 2014 6 4 10 No - Yes 

9 
Satpura Safari 
Resort 

2011 - 10 10 No - Yes 

10 
Satpura Jungel 
Retreat 

2009 8 8 16 No - Yes 

11 Forsyth Lodge 2009 12 - 12 Yes - No 

12 
Cheetal Resort 
(Now Wilder Nest) 

2012 12 - 12 Yes - Yes 

13 Goldmark 2018 9 - 9 Yes - No 

14 
Denwa Backwater 
Escape 

2013 14 - 14 Yes - No 

15 
Reni Pani Jungle 
Lodge 

2010 16 - 16 Yes - No 

 Home Stay  

1  Panchtatva villa 2020 4  - 4 No - No 

2 
Shree Karishna 
Home Stay 

2018  - 1 1 No - No 

3 Vikas Home Stay 2020 - 1 1 No - No 

4 Farm House 2018 6   6 No - No 

5  Stapura River view 2010 - 2 2 No - No 

(Data Source: Office of Satpura Tiger Reserve) 
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No. 
Name & Address of 

Hotel/Resort 
Name of owner / Manager 

Room 
Number 

Date of receipt of 
approval from Tiger 

Reserve  

1 New Hotel Mr. Sthapak 56 - 

2 Satpura Retreat Hotel au Mine 10 - 

3 Glen View Hotel Mr. Pradeep Kher Manager 25 - 

4 Highland Hotel Naik ji 40 - 

5 hill top bangla 
Mr. Yogendra Choudhary 
Manager 

5 - 

6 Nandan One MPT 
Mr. Itihas Choudhary 
Manager 

12 - 

7 Amaldas Hotel 
Mr. Yogendra Choudhary 
Manager 

15 - 

8 Rock and Manor, M.P.T. 
Mr. Yogendra Choudhary 
Manager 

6 - 

9 Nilambar Hotel 
Mr. Yogendra Choudhary 
Manager 

6 - 

10 Greendale Hotel  
Mr. Anjali Singh 

23  - 
Irshad Mohd. No. 

11 Champak Bungalow Hotel MPT Shri A.K.Khan 32 - 

12 Woodland Bungalow, MPT Mr. Vinay Sahu 10 - 

13 Karnikar Hotel & Deodaru Mr. Digambar Sahu 17 - 

14 Old Hotel Mr. Nandkishore 10 - 

15 RK Resort Tory Carthage Hotel 
Shri Kripa Shankar Tory 20 

  
- 

NS. henna 

16 Arch Resort Hotel 
Shri Kripa Shankar Tory 25 

  
- 

 Munawwar Hassan 

17 Golf View Hotel Mr. Puneet Maheshwari 32 - 

18 Hotel Rock View 
ruksana parveen 10 - 

Mr. Ali Qureshi 28 - 

19 Indraprastha Panchmarhi Mr. Rajesh Jaiswal Owner 25 - 

20 Amrapali Hotel, Pachmarhi Mr. Rajesh Yadav Mohd. 18 - 

21 Natraj Hotel, Pachmarhi 
Mr. Ramesh Chaurasia 
Mohd. 

17 - 

22 Meghdoot Hotel, Pachmarhi 
Mr. Nandlal Lidwani 7 

  
- 

Mr. Sanjay Lidwani 

23 Sapna Hotel, Pachmarhi  
Shri Mukesh Panjwani Mo. 
No. 

12 - 

24 Paradise Hotel, Pachmarhi 
Mr. Rajkumar owner 6 

  
- 

Mr. Shobharam Manager 

25 Khalsa Hotel, Pachmarhi Mr. Amrit Pal Singh 16 - 

26 Park New Hotel, Pachmarhi 
NS. Aleem Qureshi owner 4 

  
- 

Mr. Raju Manager 
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No. 
Name & Address of 

Hotel/Resort 
Name of owner / Manager 

Room 
Number 

Date of receipt of 
approval from Tiger 

Reserve  

27 Bhagirath Hotel 
Mr. Gurcharan Singh Malik  10 - 
Mr. Simrandeep Manager 

28 Manjushree Hotel 

Mr. Premchandra Gupta 
Proprietor 

23 - 
Mr. Kamlesh Yadav, 
Manager 

29 Misti Meadows, Pachmarhi 

Mr. Chanakya Bakshi 
owner 

28 
  

- 

Mr Jagdish Jatav Manager 

30 Panchmarhi Hotel 

Mr. Rohit Maheshwari 
Owner 32 

  
- 

Mr. Rahul Maheshwari 
Manager 

31 Sanket Hotel 

Mr. Ramesh Chandra 
Shahu Owner 

10 
  

- 

Mr. Kamlesh Manager 

32 Pareeksha Hotel, Pachmarhi 
Mr. Govind Agarwal Owner 6 

  
- 

Mr. Vikram Singh Manager 

33 Shrinath Hotel 

Shree Geeta Maheshwari 
Owner  

6 - 

Mr. Saurav Thakur 
Manager 

  - 

34 Jaypales Hotel 

Mr. Hirendra Singh Thakur 
Proprietor 

14 
  

- 

Mr. Vijay Thakur Manager 

35 Gurukripa Hotel, Pachmarhi 
Mrs. Sapna Malik 

8 
  

- Mr. Binder Sardar 
Manager 

36 Payal Cortez, Pachmarhi Mr. Shashank Shahu Malik 7 - 

37 
Pushpakdham Hotel, 
Panchmarhi 

Mr. Brajmohan Shahu 
Malik 

18 
  

- 

Mr. Kanhaiya Manager 

38 Pagoda Hotel, Pachmarhi Mr. Vishal Shahu Malik 8 - 

39 Paradise Home Stray, Hotel 
Shri Laxman Das Yug 
Owner 

9 - 

40 Agarwal Hotel, Pachmarhi 

Mr. Ramesh Agarwal 
Proprietor 12 

  
- 

Mr. Barelal Raghuvanshi, 
Manager 

41 Satpura Satpura Safari Hotel 
Mr. Aditya Jain, Manager 15 

  
- 

Mr. Alkesh Jain Owner 

42 Shri Krishna Hotel Panchmarhi Mr. Sanjeev Jaiswal Owner 6 - 
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No. 
Name & Address of 

Hotel/Resort 
Name of owner / Manager 

Room 
Number 

Date of receipt of 
approval from Tiger 

Reserve  

43 Raj Bihar Hotel Panchmarhi 
NS. Dharmaraj Malik 7 

  
- 

Mr. Yogesh Raj Manager 

44 Himalaya Hotel Pachmarhi 
Mr. Abdul Ghani Malik 8 

  
- 

Shri Sitaram Manager 

45 Vinayak Hotel Panchmarhi Mr. Vinay Jaiswal 11 - 

46 Krishna Hotel Panchmarhi Mr. Deepak Jaiswal Owner 4 - 

47 Angel Hotel Pachmarhi 

Mr. Naseem Qureshi 
Owner 7 

  
- 

Mr. Rizwan Qureshi 
Manager 

48 Giriraj Hotel 
Mr. Ashish Maheshwari 
Owner 

6 - 

49 Nilkamal Hotel 
Mr. Jitendra Gupta 
Proprietor 

5 - 

50 Shilpa Hotel Mr. Kanhaiya Lal Malik 6 - 

51 Abhilasha Hotel, Pachmarhi 

Mr. Arvind Kasaudhan 
Owner 10 

  
- 

Mr. Gaurav Gupta 
Manager 

52 Balaji Hotel 

Mr. Vijay Kumar Shahu 
Owner 

5 
  

- 

Mr. Kautak Manager 

53 Vijayashree Hotel  
Mr. Jayaprakash 5 

  
- 

Mr. Ghanshyam 

54 Pratik Hotel 
Mr. Shyamsundar Rahi 7 

  
- 

Mr. Shishir Rahi 

55 Royal Hotel 
Mr. Qurban Hussaini 6 

  
- 

Mustag Hussaini 

56 Neelkanth Hotel 
Mr. Ankit Kumar Dubey 7 

  
- 

Mr. Devendra Manager 

57 Prayag Hotel 
Shri Omprakash Kannojia 0 

  
- 

Hemlata Kannojia 

58 Mrignayani Hotel 
Smt. Lata Jayeshwal 5 

  
- 

Shri Shivnarayan Jayeshwal 

59 Jain Hotel 
Mr. Motilal Jain 8 

  
- 

Mr. Ankit Jain 

60 mountain green 
Mr. Santos Jain 5 

  
- 

Mr. Sandeep Jain 

61 Amar Palace Hotel Mr. Sumit Sahu 8 - 

62 Rajalakshmi Hotel Pachmarhi 
Mr. Manish Jayeshwal 
Owner 

6 - 
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No. 
Name & Address of 

Hotel/Resort 
Name of owner / Manager 

Room 
Number 

Date of receipt of 
approval from Tiger 

Reserve  

63 D Lite Hotel 

Mr. Santosh Khanna 
Owner 20 - 

Mr. Vicky Khanna 

64 Banjara Hotel Pachmarhi 
Mr. Rakesh Jain  10 

  
- Mr. Manish Jayeshwal 

Manager  

65 Taj Resort Pachmarhi 

Mr. Pyarelal Jayeshwal 
Owner 

10 
  

- 

Mr. Rajendra Jayeshwal 

66 Pandav Hill Pachmarhi 
Mr. Sandeep owner 

15 
  

- Mr. Yashwant Singh 
Manager 

67 Balyu Moon Hotel, Pachmarhi 
Mr. Goiz Hussain Malik 15 

  
- 

Mr.  Manager 

68 Pandav Hotel 
Mr. Rajesh Kabra Owner 20 

  
- 

Mr. Anoop Shahu Manager 

69 Kachnar Hotel Mr. Kamal Dhoot Owner 12 - 

70 City Palace Hotel 
Mr. Sudanshu Shahu 
Manager 

9 - 

71 Arihant Hotel 
Mr. Kamlesh Jain Owner 

14 
  

- Mr. Rajkumar Khurana 
Manager 

72 Five Ears Hotel 
Mr. Aslamqureshi Malik 

9 
  

- Mr. Akrang Choudhary 
Manager 

73 Bombay Resort Pachmarhi 
Mr. Iqbal Qureshi Malik 10 

  
- 

Mr. Kaif Khan Manager 

74 Hotel Siddhi Vinayak 
Mr. Rajesh Kannaujiya 
Owner 

8 - 

75 Pandav Retreat Mr. Gopal Kabra owner 13 - 

76 Abhimanyu Hotel 
Mr. Hirachand Juneja 12 

  
- 

Mr. Kapil Juneja Manager 

77 Oberoi Hotel 
Mr. Ranjit Singh Malik 

0 
  

- Mr. Kamlesh Yadav 
Manager 

78 Gokuldham Hotel Mr. Neeraj Kabra Owner 0 - 

79 Madhurmilan Hotel 
Mrs. Harjeet Corps Owner 0 

  
- 

Mr. Jagjit Singh Manager 

80 Umashree Hotel Mr. Sunil Gupta Proprietor 19 - 

81 Panchmarhi Regency 

Shri Bhagwandas 
Maheshwari 12 

  
- 

Mr. Rakesh Maheshwari 
Manager 
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No. 
Name & Address of 

Hotel/Resort 
Name of owner / Manager 

Room 
Number 

Date of receipt of 
approval from Tiger 

Reserve  

82 Sanskar & Ambashree Hotel  
Mr. Jaiprakash Gupta 
Proprietor 

21 - 

83 
Shiva Pallace Hotel 

Sri Shailandra Patel 17 
  

- 
Himanshu Gupta 

84 Sir krishna Hotel 
Sri Krishna Choukhada  

12  

 
- 
  

Sri Ajay Mahashweri  

85 The Midland Hotel 
Sallauddin Siddhqui 

0  - 
Sri Ghanshyam Sahu 

86 Samar House Hotel 
Samir Malik 30 

  
- 

Sri Gopal 

87 Chunmun Cottage 
Atar Khan 

21 - 
Kamil Khan 

88 Hotel Suryam 
Dr. Om Prakash Agrawal 

10 - 
Shri Rishiraj 

89 Infinium Cottage Col. Balwant Rao  - 

90 Yadav Residency Shri Om Prakash Yadav 0 - 

91 Krishna Residency Shri Pavan Jaiswal 0 - 

92 
Resort Panarpani, Village 
Pagara 

Shri Kamal Dhoot S/o. 
Purshottam Dhoot 
  

5 - 

93 
Pachmarhi Foothill Cottage, 
Village Singanama Panchayad 
Singanama, Tahsil Pipariya 

Shri Nilesh Vyas 11 - 

94 
Singanama Farm Resort, 
Village Singanama, Tahsil 
Pipariya 

Shri Gurucharan Singh 8 - 

95 
Ecotel Pachmarhi, Village 
Chakar, Panchayat Singanama, 
Tahsil Pipariya 

Shri Chanakya Bakshi 
24 - 

Shri Durgesh Yadav 

96 Denva Winds, Chhirrai Shri Aman Oberai 40 - 

(Data Source: Office of Satpura Tiger Reserve) 
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Annexure 13.4 : Carrying capacity based on Road by Method of MOEFCC guidelines 

Alimod Baruth Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

i. Only vehicular movements on roads are permitted 

ii. The “standing area” is not relevant, but “closeness” between vehicles is important 

iii. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

iv. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

v. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

vi. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular Roads 
Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

1 To Alimod 17.88 0 0 1.25 0 0 0.000 1.714 

2 Alimod to Baruth 9.81 0 0 0 0 0 0.000 1.714 

3 
Baruth to 
Chhatiam 

12.21 0.25 0 7.5 0 0 0.000 1.714 

  Total 39.9 0.25 3 8.75 2 0 0.00 1.714 

Due to constant vehicles, use the out of the total road length of 13.06 km, about 0.25 km is prone to 

high erosion. 

 The average time spent at tourism location in a day is 7 hrs.  
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𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 39.9 km × 7 vehicles km⁄  × 1.71 

= 𝟒𝟕𝟖. 𝟖 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

i. Road erosion  

Total Road Length (Mt) = 39.9 km 

Medium erosion risk = 8.75 km (weightage factor 2) 

High erosion risk = 0.25 km (weightage factor 3) 

𝑴𝟏 = 8.75 × 2 + 0.25 × 3 

= 18.25 𝑘𝑚 

Thus,  
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𝑪𝒇𝒆 =   
18.25

39.9
 × 100 = 45.73%  

 
ii. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

iii. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 478.8 × 0.542 × 0.99 × 0.8 

= 205.7 𝑜𝑟 𝟐𝟎𝟔 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  
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ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 205.76 × 0.45 

=  𝟗𝟐. 𝟓𝟗 𝒐𝒓 𝟗𝟑 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 92.59*5 = 121.033 = 463 tourists / day  

Tourist in a year = 121*365 = 168982 tourists / year. 

 

Total Carrying Capacity for Alimod Baruth Cluster = 463 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Bandhan Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

vii. Only vehicular movements on roads are permitted 

viii. The “standing area” is not relevant, but “closeness” between vehicles is important 

ix. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 
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x. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

xi. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

xii. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular 
Roads 

Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

1 
Circuit to 
Bandhan 

5.74 0 0 1 0 0 0.000 1.714 

2 
Bandhan to 

Dahelia 
7.4 0 0 0 0 5.5 0.000 1.714 

  Total 13.18 0 3 2 2 5.5 0.00 1.714 

 

Due to constant vehicles, use the out of the total road length of 13.06 km, about 0.25 km is prone to 

high erosion. 

 The average time spent at tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 13.8 km × 7 vehicles km⁄  × 1.71 

= 𝟏𝟓𝟖. 𝟐 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 
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Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

iv. Road erosion  

Total Road Length (Mt) = 13.18 km 

Medium erosion risk = 2 km (weightage factor 2) 

High erosion risk = 0  km (weightage factor 3) 

𝑴𝟏 = 2 × 2 + 0 × 3 

= 4 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
4.0

13.18
 × 100 = 30.34 %  

 
v. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 
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As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

vi. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 158.16 × 0.696 × 0.99 × 0.8 

= 87.24 𝑜𝑟 𝟖𝟕 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 87.24 × 0.45 

=  𝟑𝟗. 𝟐𝟔 𝒐𝒓 𝟒𝟎 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   
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Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 39.26*5 = 121.033 = 196 tourists / day  

Tourist in a year = 196*365 = 71651 tourists / year. 

 

Total Carrying Capacity for Bandhan Cluster = 196 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Bargondi Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

xiii. Only vehicular movements on roads are permitted 

xiv. The “standing area” is not relevant, but “closeness” between vehicles is important 

xv. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

xvi. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

xvii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

xviii. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
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Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular Roads 
Lengt

h 
(km) 

Eroded Road (km) Time 
Travel(h

r) 
RF Hig

h 
Weightag

e 
Mediu

m 
Weightag

e 
Lo
w 

1 SH to Bori 4.4 0 0 0 0 4.4 0.073 
1.71

4 

2 Bori to Raitwari 2.07 0 0 0 0 
2.0
7 

0.035 
1.71

4 

3 
Raitwari to 

Amadeh 
1.97 0 0 0 0 

1.9
7 

0.033 
1.71

4 

4 
Amadeh to 
bargondi 

4.62 1.8 0 1 0 
1.2
7 

0.000 
1.71

4 

  Total 
13.06 

1.8 
3 

1 
2 

9.7
1 0.14 

1.71
4 

Due to constant vehicles, use the out of the total road length of 13.06 km, about 1.8 km is prone to high 

erosion. 

Sr No. Proposed Activity Time (hrs) 

1 Adventure Activity  10 

2 Camping 4 

  Total Time  14 

  Average Time 7 

 The average time is spent in area is at adventure zones and Museums. The average time spent at 

tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 13.06 km × 7 vehicles km⁄  × 1.71 

= 𝟏𝟓𝟔. 𝟕𝟐 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 
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𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

vii. Road erosion  

Total Road Length (Mt) = 56.55 km 

Medium erosion risk = 15.28 km (weightage factor 2) 

High erosion risk = 1.53 km (weightage factor 3) 

𝑴𝟏 = 1 × 2 + 1.8 × 3 

= 7.4 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
35.15

56.55
 × 100 = 56.66%  

 
viii. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 
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ix. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 156.72 × 0.43 × 0.99 × 0.8 

= 53.79 𝑜𝑟 𝟓𝟒 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 53.79 × 0.45 

=  𝟐𝟒. 𝟐𝟎𝟕 𝒐𝒓 𝟐𝟓 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 24.07*5 = 121.033 = 121 tourists / day  

Tourist in a year = 121*365 = 44177 tourists / year. 
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Carrying Capacity for Bargondi Cluster = 121 tourists / day 

Carrying Capacity for Bargondi Safari = 54 tourists / day 

Carrying Capacity for Night Safari = 120 tourists / day  

Total Carrying Capacity for Bargondi Cluster = 295 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

of Bhurabhagat Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

xix. Only vehicular movements on roads are permitted 

xx. The “standing area” is not relevant, but “closeness” between vehicles is important 

xxi. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

xxii. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

xxiii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

xxiv. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular Roads 
Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

1 
Circuit to 

Bhuraghat 
6.7 0 0 0 0 6.7 0.000 1.714 
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Road Details 

Sr 
No 

Vehicular Roads 
Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

2 
Bijori to 

Bhurabhagat 
3.23 0 0 1.5 0 1.7 0.000 1.714 

3 
Bhurabhagat to 

Sangakheda 
2.19 0 0 0 0 2.19 0.000 1.714 

4 
Bhurabhagat to 

Nandia 
4.29 0.198 0 0.99 0 3.1 0.000 1.714 

5 
Nandia to 
Gutkheda 

1.55 0 0 0 0 1.55 0.000 1.714 

6 
Bhurabhagat to 

Kundaidhana 
1.4 0 0 0 0 1.4 0.000 1.714 

  Total 19.36 0.198 3 2.49 2 16.64 0.00 1.714 

 

Due to constant vehicles, use the out of the total road length of 19.36 km, about 0.19 km is prone to 

high erosion. 

 The average time spent at tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 19.36 km × 7 vehicles km⁄  × 1.71 

= 𝟐𝟑𝟐. 𝟑𝟐 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 
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𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

x. Road erosion  

Total Road Length (Mt) = 19.16 km 

Medium erosion risk = 2.49 km (weightage factor 2) 

High erosion risk = 0.198  km (weightage factor 3) 

𝑴𝟏 = 2.49 × 2 + 0.198 × 3 

= 5.57 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
5.57

19.38
 × 100 = 30.34 %  

 
xi. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

xii. Temporary closure of Roads 
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For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 232.32 × 0.71 × 0.99 × 0.8 

= 131.02 𝑜𝑟 𝟏𝟑𝟏 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 131.02 × 0.45 

=  𝟓𝟖. 𝟗𝟔 𝒐𝒓 𝟓𝟗 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 58.96*5 =  295 tourists / day  

Tourist in a year = 196*365 = 107602 tourists / year. 

 

Total Carrying Capacity for Bhurabhagat Cluster = 295 tourists / day 
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“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Churni Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

xxv. Only vehicular movements on roads are permitted 

xxvi. The “standing area” is not relevant, but “closeness” between vehicles is important 

xxvii. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

xxviii. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

xxix. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

xxx. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular Roads 
Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

1 
Gutkheda to 
supdongar 

2.1 0 0 0 0 0 0.000 1.714 

2 
Supdongar to 
Sakri 

2.69 0 0 0 0 5.5 0.000 1.714 

3 Sakri to Churni 5.34 0 0 0 0 0 0.000 1.714 

4 Circuit to Nishan 3.16 0 0 1 0 3.5 0.000 1.714 

5 
Nishan to 
campsite 

2.77 0.51 0 1.5 0 0 0.000 1.714 
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Road Details 

Sr 
No 

Vehicular Roads 
Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

 Total 16.06 0.51 3 2.5 2 9 0.00 1.714 

Due to constant vehicles, use the out of the total road length of 13.06 km, about 0.25 km is prone to 

high erosion. 

 The average time spent at tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 16.06 km × 7 vehicles km⁄  × 1.71 

= 𝟏𝟗𝟐. 𝟕 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xiii. Road erosion  

Total Road Length (Mt) = 39.9 km 
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Medium erosion risk = 8.75 km (weightage factor 2) 

High erosion risk = 0.25 km (weightage factor 3) 

𝑴𝟏 = 2.5 × 2 + 0.51 × 3 

= 6.53 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
18.25

39.9
 × 100 = 40.66%  

 
xiv. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

xv. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
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= 192.72 × 0.593 × 0.99 × 0.8 

= 90.57 𝑜𝑟 𝟗𝟏 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 90.57 × 0.45 

=  𝟒𝟎. 𝟕𝟓 𝒐𝒓 𝟒𝟏 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 40.75*5 = 204 tourists / day  

Tourist in a year = 204*365 = 74383 tourists / year. 

 

Total Carrying Capacity for Churni Cluster = 204 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Dhasai Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 
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xxxi. Only vehicular movements on roads are permitted 

xxxii. The “standing area” is not relevant, but “closeness” between vehicles is important 

xxxiii. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

xxxiv. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

xxxv. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

xxxvi. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 

 
Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular 
Roads 

Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

1 
Roadto 

Kelipunji 
  0 0 0 0 23.22 0.000 1.714 

2 
Kelipunji to 
Kapladhar 

2.9 0 0 0 0 5.5 0.000 1.714 

3 
Kelipunji to 

Dhasai 
6.13 0 0 0 0 6.13 0.000 1.714 

4 
Dhasai to 

Bardha 
3.74 0 0 1 0 3.5 0.000 1.714 

5 
Dhasai to 

Churna Gate 
2.04 0 0 1.73 0 2.04 0.000 1.714 

  Total 14.81 0 3 2.73 2 40.39 0.00 1.714 

 

Due to constant vehicles, use the out of the total road length of 19.36 km, about 0 km is prone to high 

erosion. 

 The average time spent at tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
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=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 14.81 km × 7 vehicles km⁄  × 1.71 

= 𝟏𝟕𝟕. 𝟕𝟐 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xvi. Road erosion  

Total Road Length (Mt) = 14.81 km 

Medium erosion risk = 2.73 km (weightage factor 2) 

High erosion risk = 0  km (weightage factor 3) 

𝑴𝟏 = 2.73 × 2 + 0.× 3 

= 5.46 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
5.46

14.81
 × 100 = 30.34 %  

 
xvii. Disturbance to Wildlife 
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Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

xviii. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 177.72 × 0.63 × 0.99 × 0.8 

= 88.86 𝑜𝑟 𝟖𝟕 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 
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Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 88.86 × 0.45 

=  𝟑𝟗. 𝟗𝟖 𝒐𝒓 𝟒𝟎 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 39.98*5 =  200 tourists / day  

Tourist in a year = 196*365 = 72978 tourists / year. 

 

Total Carrying Capacity for Dhasai Cluster = 200 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Dokrikheda Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

xxxvii. Only vehicular movements on roads are permitted 

xxxviii. The “standing area” is not relevant, but “closeness” between vehicles is important 

xxxix. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

xl. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

xli. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 
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xlii. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular 
Roads 

Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

1 
SH to 

Dokrikheda 
2.18 0 0 0 0 2.18 0.000 1.714 

2 
Dokrikheda 
to Aanhoni 

4.38 0 0 0 0 5.5 0.000 1.714 

3 
Aanhoni to 

Temple 
0.99 0 0 0.99 0 0 0.000 1.714 

4 
Aanhoni to 

Muharikhurd 
1.9 0 0 1 0 3.5 0.000 1.714 

5 
Aanhoni to 

Choka 
2.77 0 0 0 0 0 0.000 1.714 

6 Dokrikheda 0.53 0 0 0 0 0 0.000 1.714 

7 
Dokrikheda 

to Jhiria 
2.42 0 0 0 0 2.42 0.000 1.714 

 Total 15.17 0 3 1.99 2 11.18 0.00 1.714 

Due to constant vehicles, use the out of the total road length of 19.36 km, about 0 km is prone to high 

erosion. 

 The average time spent at tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 15.17 km × 7 vehicles km⁄  × 1.71 

= 𝟏𝟖𝟐. 𝟎𝟒 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 
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𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xix. Road erosion  

Total Road Length (Mt) = 15.17 km 

Medium erosion risk = 1.99 km (weightage factor 2) 

High erosion risk = 0  km (weightage factor 3) 

𝑴𝟏 = 1.99 × 2 + 0.× 3 

= 3.98 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
3.98

15.17
 × 100 = 26.23 %  

 
xx. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 
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As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

xxi. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 182.04 × 0.73 × 0.99 × 0.8 

= 106.35 𝑜𝑟 𝟏𝟎𝟔 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 106.35 × 0.45 

=  𝟒𝟕. 𝟖𝟓 𝒐𝒓 𝟒𝟖 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   
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Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 47.85*5 =  239 tourists / day  

Tourist in a year = 239*365 = 87340 tourists / year. 

 

Total Carrying Capacity for Dokrikheda Cluster = 239 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Khamda Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

xliii. Only vehicular movements on roads are permitted 

xliv. The “standing area” is not relevant, but “closeness” between vehicles is important 

xlv. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

xlvi. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

xlvii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

xlviii. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Sr 

No 

Vehicular 

Roads 

Length 

(km) 

Eroded Road (km) 
Time 

Travel(hr) 
RF 

High 
Weigh-

tage 
Medium Weightage Low 

Weigh-

tage 
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1 Route 1 30 1 3 3 2 13 1 4 2.25 

 Total 30 1 3 3 2 13 1 4 2.25 

Due to constant vehicles, use the out of the total road length of 30 km, about 1 km is prone to high 

erosion. 

 

 The average time spent at tourism location in a day is 4 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
9

4
 ℎ𝑜𝑢𝑟𝑠 = 𝟐. 𝟐𝟓 

Thus, 

𝑷𝑪𝑪 = 30.0 km × 2 vehicles km⁄  × 2.25 

= 𝟏𝟑𝟓. 𝟎𝟎 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xxii. Road erosion  

Total Road Length (Mt) = 30.0 km 

Medium erosion risk = 3 km (weightage factor 2) 
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High erosion risk = 1 km (weightage factor 3) 

𝑴𝟏 = 3 × 2 + 1 × 3 

= 9.00 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
21.63

29.8
 × 100 = 30.00%  

 
xxiii. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

xxiv. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 135.00 × 0.70 × 0.99 × 0.8 
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= 74.84 𝑜𝑟 𝟕𝟓 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 74.84 × 0.45 

=  𝟑𝟑. 𝟔𝟖 𝒐𝒓 𝟑𝟒 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

otal Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 34.94*6 = 202 tourists / day  

Tourist in a year = 202*365 = 73758 tourists / year. 

 

Total Carrying Capacity for Khamda Cluster = 202 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Pisua Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

xlix. Only vehicular movements on roads are permitted 

l. The “standing area” is not relevant, but “closeness” between vehicles is important 
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li. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

lii. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

liii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

liv. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 

The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Road Details 

Sr 
No 

Vehicular 
Roads 

Length 
(km) 

Eroded Road (km) 
Time 

Travel(hr) 
RF 

High Weightage Medium Weightage Low 

1 
Matkuli to 

Mehndikheda 
2.16 0 0 0 0 2.16 0.000 1.714 

2 
Matkuli to 

Bindakheda 
3.5 0 0 0 0 5.5 0.000 1.714 

3 
Matkuli to 

Bindakheda 
2.4 0 0 0 0 2.4 0.000 1.714 

4 
Bindakheda to 

Pisua 
2.7 0 0 1 0 3.5 0.000 1.714 

  Total 
12.8 

0 
3 

1 
2 

15.6 0.00 1.714 

Due to constant vehicles, use the out of the total road length of 12.8 km, about 0 km is prone to high 

erosion. 

 The average time spent at tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 12.8 km × 7 vehicles km⁄  × 1.71 

= 𝟏𝟓𝟑. 𝟔 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 
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Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xxv. Road erosion  

Total Road Length (Mt) = 12.8 km 

Medium erosion risk = 1 km (weightage factor 2) 

High erosion risk = 0  km (weightage factor 3) 

𝑴𝟏 = 1 × 2 + 0.× 3 

= 2 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
2

12.8
 × 100 = 15.62 %  

 
xxvi. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 
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𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

xxvii. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 153.6 × 0.84 × 0.99 × 0.8 

= 102.64 𝑜𝑟 𝟏𝟎𝟑 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 102.64 × 0.45 
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=  𝟒𝟔. 𝟏𝟖 𝒐𝒓 𝟒𝟔 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 46.18*5 =  231 tourists / day  

Tourist in a year = 231*365 = 84296 tourists / year. 

 

Total Carrying Capacity for Pisua Cluster = 231 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   

Tawanagar Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lv. Only vehicular movements on roads are permitted 

lvi. The “standing area” is not relevant, but “closeness” between vehicles is important 

lvii. The design speed for vehicles are take as 60 kmph as per S.O. 1522 (E) dated 6th April, 2018 

(M2 & M3 in other road category) declared by Ministry of Road Transport & Highways. 

lviii. There is a required distance of at least 150 m between 2 vehicles to avoid accidents with 

animals as well as vehicles as reference taken from stopping distance research studies .  (7 

vehicles/ km.)  

lix. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lx. Linear road lengths within the tourist zone are more relevant than area, and the total lengths 

are 
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The total Road length open for Vehicles in different tourism areas of STR is given below: 
Description and length of tourism roads 

Road Details 
Sr 
No 

Vehicular Roads 
Length 
(km) 

Eroded Road (km) Time 
Travel(hr) 

RF 
High Weightage Medium Weightage Low 

1 SH to Tawanagar 22.61 0 0 0 0 22.61 0.000 1.714 

2 
Tawanagar to 

Stepwell 
3.9 0 0 0.5 0 5.5 0.000 1.714 

3 
Tawanagar to 
Cahurasibaba 

4.7 0.45 0 0 0 4.068 0.000 1.714 

  Total 31.21 0.45 3 0.5 2 32.178 0.00 1.714 

 

Due to constant vehicles, use the out of the total road length of 13.06 km, about 0.25 km is prone to 

high erosion. 

 The average time spent at tourism location in a day is 7 hrs.  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟕𝟏 

Thus, 

𝑷𝑪𝑪 = 31.21 km × 7 vehicles km⁄  × 1.71 

= 𝟑𝟕𝟒. 𝟓 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 



  

PART:3 - ANNEXURE 
Preparation of the Zonal Master Plan for Eco-Sensitive Zone - CLUSTER 4  Page | 151  
Satpura Tiger Reserve (Satpura National Park, Pachmarhi & Bori Wild Life Sanctuary) 

Mt = total magnitude of the variable 

xxviii. Road erosion  

Total Road Length (Mt) = 39.9 km 

Medium erosion risk = 8.75 km (weightage factor 2) 

High erosion risk = 0.25 km (weightage factor 3) 

𝑴𝟏 = 8.75 × 2 + 0.25 × 3 

= 18.25 𝑘𝑚 

Thus,  

𝑪𝒇𝒆 =   
18.25

39.9
 × 100 = 45.73%  

 
xxix. Disturbance to Wildlife 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur.  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄

𝑁𝑜. 𝑜𝑓 𝑜𝑝𝑒𝑛 𝑚𝑜𝑛𝑡ℎ𝑠 𝑦𝑒𝑎𝑟⁄
 × 100 

𝑻𝒐𝒕𝒂𝒍 𝑪𝒇𝒘 =  𝐶𝑓𝑤1 + 𝐶𝑓𝑤2 = 1%  

𝑨𝒔𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒔: 

𝑆𝑖𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑏𝑢𝑓𝑓𝑒𝑟 𝑧𝑜𝑛𝑒, 𝑡ℎ𝑒 𝑤𝑖𝑙𝑑𝑙𝑖𝑓𝑒 𝑑𝑖𝑠𝑡𝑢𝑟𝑏𝑎𝑛𝑐𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚. 

As the wildlife, occupies the core portion while undergoing the various metabolic process and that is 

kept closed in Mid-June to commencement of October. However, as per the expert consultation, it was 

pointed that the possibility of occurrence of event is 1 in 100 events therefore, one percent is taken. 

xxx. Temporary closure of Roads 

For maintenance or other managerial reasons, visitation to certain roads may be temporary restricted 

within the park. As per the expert consultation, it was pointed that the possibility of occurrence to be 

kept 20%. 
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Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 −  𝐶𝑓𝑤

100
 ×

100 − 𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  62.15

100
×

100 −  1

100
 ×

100 −  20

100
 

= 374.5 × 0.542 × 0.99 × 0.8 

= 274.28 𝑜𝑟 𝟐𝟕𝟒 𝒗𝒊𝒔𝒊𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 274.48 × 0.45 

=  𝟏𝟐𝟑. 𝟒𝟐 𝒐𝒓 𝟏𝟐𝟑 𝒗𝒊𝒔𝒊𝒕𝒔 𝒅𝒂𝒚⁄   

 

Total Number of Tourists in one Passenger Carrying Unit (PCU) is 5.  

Total Number of Passenger = 123.42*5 = 121.033 = 618 tourists / day  

Tourist in a year = 618*365 = 225257 tourists / year. 

 

Total Carrying Capacity for Tawanagar Cluster = 618 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists.”   
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Annexure 13.5 : Carrying capacity based on Polygon Area Method of MOEFCC guidelines 

Alimod-Baruth Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxi. Every visitor needs 1 sq.m. of the space at any given time. 

lxii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxiii. The activities in Alimod-baruth Buffer area opens for 12 hours in daytime. As the wildlife 

movement in area is observed, the time fixed as per the daytime duration. 

The total area of proposed tourism activities of alimod-baruth cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  
Proposed 
Area Open Periods (hrs)  

1 Recreational 47609.8 7 

2 Camping - Kurai 573718 8 

3 Campsite Baruth 80549.58 8 

4 Adventure zone 56978 7 

  Total  758855.38 30 

  Average hours 7.5 

 

The average time spent in a day in all activities are 7.3 hours in a day out of 12 hours of opening 

duration.  

If we consider that every visitor needs 2 m2 of the space at any given time. Then, v/a =0.16.  

 

So, Rotational factor for cluster is,  

 

 

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
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=
12

7.3
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟔𝟒 

Thus, 

𝑷𝑪𝑪 = 758855.38 sqmt × 0.16 × 0.5 

= 𝟐𝟎𝟕𝟗𝟎𝟓. 𝟓𝟖 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xxxi. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

 

Thus,  

𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  

 
xxxii. Natural Disturbance  

Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   
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𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 

                                            𝑪𝒇𝒏 =  8.21 %  

xxxiii. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 207905.58 × 0.67 × 0.95 × 0.95 

= 128318.63 𝑜𝑟 𝟏𝟐𝟖𝟑𝟏𝟗 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 128318.6 × 0.45 

=  𝟔𝟒𝟏𝟓𝟗. 𝟑𝟏 𝒐𝒓 𝟔𝟒𝟏𝟔𝟎 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   
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Total Carrying Capacity for Alimod-Baruth Cluster = 64160 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “ `  

Bandhan Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxiv. Every visitor needs 1 sq.m. of the space at any given time. 

lxv. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxvi. The activities in Bandhan Buffer area opens for 12 hours in daytime. As the wildlife movement 

in area is observed, the time fixed as per the daytime duration. 

The total area of proposed tourism activities of Bandhan cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  Proposed Area Open Periods (hrs)  

1 Camping 257234.41 24 

2 Camping 393114.45 24 

  Total  650348.86 48 

  Average hours 24 

 

The average time spent in a day in all activities are 24 hours in a day out of 24 hours of opening 

duration.  

If we consider that every visitor needs 1 m2 of the space at any given time. Then, v/a =1/ 12 = 0.08.  

 

So, Rotational factor for cluster is,  
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𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

24
 ℎ𝑜𝑢𝑟𝑠 = 𝟎. 𝟓 

Thus, 

𝑷𝑪𝑪 = 650348.86  sqmt × 0.08 × 0.5 

= 𝟐𝟕𝟎𝟗𝟕. 𝟖𝟔 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective)  
 derived from the particular characteristics of the site have been applied to the PCC.  These 
“reductive factors” (corrective) are based on biophysical, environmental, ecological, social and 
management variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xxxiv. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

 

Thus,  

𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  

 
xxxv. Natural Disturbance  
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Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 

                                            𝑪𝒇𝒏 =  8.21 %  

xxxvi. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 20797.86 × 0.67 × 0.95 × 0.95 

= 16274.71 𝑜𝑟 𝟏𝟔, 𝟐𝟕𝟓 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 
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= 16247.71 × 0.45 

=  𝟖𝟑𝟔𝟐. 𝟑𝟓 𝒐𝒓 𝟖𝟑𝟔𝟐 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   

 

 

Total Carrying Capacity for Bandhan Cluster = 8362 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “  

Bargondi Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxvii. Every visitor needs 1 sq.m. of the space at any given time. 

lxviii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxix. The activities in Buffer area opens for 12 hours in daytime. As the wildlife movement in area is 

observed, the time fixed as per the daytime duration. 

The total area of proposed tourism activities of Bargondi cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  Proposed Area Open Periods (hrs)  

1 Adventure Zone 160016 8 

2 Interpretetion Center 3140 8 

3 Camping 92335 10 

  Total  255491 26 

  Avergar hours 8.666666667 

 

The average time spent in a day in all activities are 24 hours in a day out of 24 hours of opening 

duration.  

If we consider that every visitor needs 1 m2 of the space at any given time. Then, v/a =0.08.  
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So, Rotational factor for cluster is,  

 

 

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

9
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟑𝟑 

Thus, 

𝑷𝑪𝑪 = 2484309.22 sqmt × 0.08 × 0.5 

= 𝟑𝟒𝟎𝟔𝟓𝟒. 𝟔𝟔 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xxxvii. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

 

Thus,  

𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  
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xxxviii. Natural Disturbance  

Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 

                                            𝑪𝒇𝒏 =  8.21 %  

xxxix. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 340654.66 × 0.67 × 0.95 × 0.95 

= 150822.3 𝑜𝑟 𝟏𝟓𝟎𝟖𝟐𝟐 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  
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𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 150822.3 × 0.45 

=  𝟔𝟓𝟖𝟗𝟑. 𝟖 𝒐𝒓 𝟔𝟓𝟖𝟗𝟒 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   

 

 

Total Carrying Capacity for Khamda Cluster = 65894 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “  

 

Bhurabhagat Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxx. Every visitor needs 1 sq.m. of the space at any given time. 

lxxi. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxxii. The activities in BhuraBhagat Buffer area opens for 12 hours in daytime. As the wildlife 

movement in area is observed, the time fixed as per the daytime duration. 

The total area of proposed tourism activities of Bhura Bhagat cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  Proposed Area Open Periods (hrs)  

1 Camping 234540.41 24 

2 Camping 859006.83 24 

3 Temple 700 12 

  Total  1094247.24 60 

  Avergar hours 20 

The average time spent in a day in all activities are 20 hours in a day out of 24 hours of opening 

duration.  

If we consider that every visitor needs 1 m2 of the space at any given time. Then, v/a =2/12=0.166.  
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So, Rotational factor for cluster is,  

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

20
 ℎ𝑜𝑢𝑟𝑠 = 𝟎. 𝟔 

Thus, 

𝑷𝑪𝑪 = 1094247.24 sqmt × 0.16 × 0.6 

= 𝟏𝟎𝟗𝟒𝟐𝟒. 𝟕𝟐 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xl. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

Thus,  

𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  

xli. Natural Disturbance  

Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 
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                                            𝑪𝒇𝒏 =  8.21 %  

xlii. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 109424.72 × 0.67 × 0.95 × 0.95 

= 67536.57 𝑜𝑟 𝟔𝟕𝟓𝟑𝟕 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 67536.57 × 0.45 

=  𝟑𝟑𝟕𝟔𝟖. 𝟐𝟖 𝒐𝒓 𝟑𝟑𝟕𝟔𝟖 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   

 



  

PART:3 - ANNEXURE 
Preparation of the Zonal Master Plan for Eco-Sensitive Zone - CLUSTER 4  Page | 165  
Satpura Tiger Reserve (Satpura National Park, Pachmarhi & Bori Wild Life Sanctuary) 

 

Total Carrying Capacity for Bhurabhagat Cluster = 33768 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “  

 

Churni Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxxiii. Every visitor needs 1 sq.m. of the space at any given time. 

lxxiv. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxxv. The activities in Churni Buffer area opens for 12 hours in daytime. As the wildlife movement in 

area is observed, the time fixed as per the daytime duration. 

The total area of proposed tourism activities of Churni cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  Proposed Area Open Periods (hrs)  

1 Camping 47232.48 24 

2 Cultural Theme Park 198555 9 

  Total  245787.48 33 

  Avergar hours 16.5 

The average time spent in a day in all activities are 16.5 hours in a day out of 24 hours of opening 

duration.  

If we consider that every visitor needs 1 m2 of the space at any given time. Then, v/a =1.  

 

So, Rotational factor for cluster is,  

 

 

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
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=
12

16.5
 ℎ𝑜𝑢𝑟𝑠 = 𝟎. 𝟕𝟐𝟕 

Thus, 

𝑷𝑪𝑪 = 245787.48 sqmt × 1 × 0.727 

= 𝟏𝟕𝟖𝟕𝟓𝟒. 𝟓𝟑 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xliii. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

 

Thus,  

𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  

 
xliv. Natural Disturbance  

Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   
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𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 

                                            𝑪𝒇𝒏 =  8.21 %  

xlv. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 178754.53 × 0.67 × 0.95 × 0.95 

= 110326.70 𝑜𝑟 𝟏𝟏𝟎𝟑𝟐𝟕 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

Managerial Capacity (MC) for STR = 45% 

  

Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 110326.70 × 0.45 

=  𝟓𝟓𝟏𝟔𝟑. 𝟑𝟓 𝒐𝒓 𝟓𝟓𝟏𝟔𝟑 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   
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Total Carrying Capacity for Churni Cluster = 55163 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “  

 

Dokrikheda Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxxvi. Every visitor needs 1 sq.m. of the space at any given time. 

lxxvii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxxviii. The activities in Dokrikheda Buffer area opens for 12 hours in daytime. As the wildlife 

movement in area is observed, the time fixed as per the daytime duration. 

The total area of proposed tourism activities of Dokrikheda cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  Proposed Area Open Periods (hrs)  

1 Mela & Open Ground  15769 6 

2 Food Street 2698 5 

3 Water adventure lounge 1510 6 

4 Museum  34772 9 

5 Parks  12034 9 

6 Flower Park 13373 9 

7 Sericulture 23355 9 

8 Camp site - Dokrikheda 10581 24 

9 Camp site - Choka 17254 9 

10 Cultural Park 13940 9 

  Total  145286 95 

  Average hours 9.5 

The average time spent in a day in all activities are 9.5 hours in a day out of 9 hours of opening duration.  

If we consider that every visitor needs 1 m2 of the space at any given time. Then, v/a =1.  
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So, Rotational factor for cluster is,  

 

 

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

9.5
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟐𝟔 

Thus, 

𝑷𝑪𝑪 = 231626 sqmt × 1 × 1.54 

= 𝟏𝟖𝟑𝟓𝟏𝟗. 𝟏𝟓 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

xlvi. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

 

Thus,  
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𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  

 
xlvii. Natural Disturbance  

Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 

                                            𝑪𝒇𝒏 =  8.21 %  

xlviii. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 183519.15 × 0.67 × 0.95 × 0.95 

= 113267.41 𝑜𝑟 𝟏𝟏𝟑𝟐𝟔𝟕 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 
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Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 113267.41 × 0.45 

=  𝟓𝟔𝟔𝟑𝟑. 𝟕𝟎 𝒐𝒓 𝟓𝟔𝟔𝟑𝟒 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   

 

 

Total Carrying Capacity for Dokrikheda Cluster = 56634 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “  

 

Khamda Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxxix. Every visitor needs 1 sq.m. of the space at any given time. 

lxxx. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxxxi. The activities in Khamda Buffer area opens for 12 hours in daytime. As the wildlife movement 

in area is observed, the time fixed as per the daytime duration. 
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The total area of proposed tourism activities of Khamda cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  Proposed Area Open Periods (hrs)  

1 Camping 198514.4 24 

2 Camping 2285794.82 24 

  Total  2484309.22 48 

  Average hours 24 

The average time spent in a day in all activities are 24 hours in a day out of 12 hours of opening 

duration.  

If we consider that every visitor needs 1 m2 of the space at any given time. Then, v/a =0.08.  

 

So, Rotational factor for cluster is,  

 

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

24
 ℎ𝑜𝑢𝑟𝑠 = 𝟎. 𝟓 

Thus, 

𝑷𝑪𝑪 = 2484309.22 sqmt × 0.08 × 0.5 

= 𝟏𝟎𝟑𝟓𝟏𝟐. 𝟖𝟖 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 

Where,  

M1 = limiting magnitude of the variable 
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Mt = total magnitude of the variable 

xlix. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

 

Thus,  

𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  

 
l. Natural Disturbance  

Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 

                                            𝑪𝒇𝒏 =  8.21 %  

li. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 103512.88 × 0.67 × 0.95 × 0.95 

= 63887.80 𝑜𝑟 𝟔𝟑𝟖𝟖𝟖 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 
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Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 63887.80  × 0.45 

=  𝟑𝟏𝟗𝟒𝟑. 𝟗𝟎 𝒐𝒓 𝟑𝟏𝟗𝟒𝟒 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   

 

 

Total Carrying Capacity for Dokrikheda Cluster = 31944 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “  

 

Tawanagar Cluster 

Physical Carrying Capacity (PCC) 

This is the “maximum number of visitors that can physically fit into a defined space, over a particular time”.  
It is expressed as: 

𝑷𝑪𝑪 = 𝑨 × 𝑽/𝒂 × 𝑹𝒇 

Where, A = available area for public use 

V/a = one visitor / m2 

Rf = rotation factor (number of visits per day) 

In order to measure the PCC relating to Buffer, the following criteria must be taken into account: 

lxxxii. Every visitor needs 1 sq.m. of the space at any given time. 

lxxxiii. The Buffer is proposed to be open for 12 months and the 24 hrs per day (i.e., there is no 

restriction in buffer zone). The PA is open to tourists for 8 months in a year and 9 hours per 

day 

lxxxiv. The activities in Tawanagar Buffer area opens for 12 hours in daytime. As the wildlife 

movement in area is observed, the time fixed as per the daytime duration. 
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The total area of proposed tourism activities of Tawanagar cluster is given below: 
Description and length of tourism roads 

Sr No Proposed activity  Proposed Area Open Periods (hrs)  

1 Flower park & Garden 13085 7 

2 Camping 5308 8 

4 Adventure zone 247746 7 
 Total 266139 22 

  Average hours 7.33 

 

The average time spent in a day in all activities are 7.3 hours in a day out of 12 hours of opening 

duration.  

If we consider that every visitor needs 2 m2 of the space at any given time. Then, v/a =0.16.  

 

So, Rotational factor for cluster is,  

 

 

𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑹𝒇) =
𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑇𝑖𝑚𝑒 𝑜𝑓𝑜𝑛𝑒 𝑣𝑖𝑠𝑖𝑡
 

=
12

7.3
 ℎ𝑜𝑢𝑟𝑠 = 𝟏. 𝟔𝟒 

Thus, 

𝑷𝑪𝑪 = 266139 sqmt × 0.16 × 0.5 

= 𝟕𝟐𝟗𝟏𝟒. 𝟕𝟗 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Real Carrying Capacity (RCC) 

RCC is the maximum permissible number of visits to a site, once the “reductive factors” (corrective) 
derived from the particular characteristics of the site have been applied to the PCC.  These “reductive 
factors” (corrective) are based on biophysical, environmental, ecological, social and management 
variables. 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 − 𝐶𝑓1 −  𝐶𝑓2 … . 𝐶𝑓𝑛 

Where, Cf is a corrective factor expressed as a percentage.  Thus, the formula for calculating RCC is: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓1

100
 ×  

100 − 𝐶𝑓2

100
… .×

100 − 𝐶𝑓𝑛

100
 

Corrective Factors are “site-specific”, and are expressed in percentage as below: 

𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 (𝐶𝑓) =  
𝑀1

𝑀𝑡
 × 100 
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Where,  

M1 = limiting magnitude of the variable 

Mt = total magnitude of the variable 

lii. Rainfall 

If we consider rainy days in STR = 135 days,  

Then, M1 = 135 days & Mt = 365 days  

 

Thus,  

𝑪𝒇𝒓 =   
135

365
 × 100 = 36.98%  

 
liii. Natural Disturbance  

Natural disturbance in terms of atmospheric crisis, human interference, disasters, closure of 

roads or any event disturbing thee tourism activity is considered as 30 days.   

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒏) =  
30

365
 × 100 

                                            𝑪𝒇𝒏 =  8.21 %  

liv. Wildlife Disturbance in area 

Species which are prone to disturbance owing to visitation are considered i.e Chital or Spotted 

Deer and Indian Gaur. The disturbance by wildlife is assumed for 30 days in a year. 

Therefore,  

𝑪𝒐𝒓𝒓𝒆𝒄𝒕𝒊𝒗𝒆 𝑭𝒂𝒄𝒕𝒐𝒓 (𝑪𝒇𝒘) =  
30

365
 × 100 

𝑪𝒇𝒘 =  8.21 % 

 

Therefore, the Real carrying capacity is as under: 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  𝐶𝑓𝑒

100
×

100 − 𝐶𝑓𝑤

100
 ×

100 −  𝐶𝑓𝑡

100
 

𝑹𝑪𝑪 = 𝑃𝐶𝐶 × 
100 −  36.98

100
×

100 −  8.21

100
 ×

100 − 8.21

100
 

= 72914.79 × 0.67 × 0.95 × 0.95 
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= 45002.76 𝑜𝑟 𝟔𝟑𝟖𝟖𝟖 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔/𝒅𝒂𝒚 

 

Effective Permissible Carrying Capacity (EPCC)  

ECC is the maximum number of visitors that a site can sustain, given the management capacity (MC) 
available. ECC is obtained by multiplying the real carrying capacity (RCC) with the management capacity 
(MC). MC is defined as the sum of conditions that protected area administration requires if it is to carry 
out its functions at the optimum level. Limitations in management like lack of staff and infrastructure limit 
the RCC. 

 

Managerial Capacity (MC) for STR = 45% 

 Therefore,  

𝑬𝒇𝒇𝒆𝒄𝒕𝒊𝒗𝒆 𝑷𝒆𝒓𝒎𝒊𝒔𝒔𝒊𝒃𝒍𝒆 𝑪𝒂𝒓𝒓𝒚𝒊𝒏𝒈 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚 = 𝑅𝐶𝐶 × 𝑀𝐶 

= 45002.8 × 0.45 

=  𝟐𝟎𝟒𝟑𝟗. 𝟏 𝒐𝒓 𝟐𝟎𝟒𝟑𝟗 𝒕𝒐𝒖𝒓𝒊𝒔𝒕𝒔 𝒅𝒂𝒚⁄   

 

 

Total Carrying Capacity for Tawanagar Cluster = 20439 tourists / day 

“This carrying capacity is applied when the potential of all the designated tourism zone is realized. 
However, the responsible authority can restrict or release the number of tourists. “  
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Annexure 16.1 : Cluster wise block cost estimate. 

Cluster-1 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 229.61 
Kilo 
Litre 

32,48,967 

2 Storage - ESR 12m 1 75.77 
Kilo 
Litre 

16,77,569 

3 
Distribution Network- PVC-O 
110 mm dia 

 23,413  rmt 33,71,472 

4 Pump House  1  num
ber 

85,000 

 Total 83,83,009 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 23,413.00  rmt 8,89,69,400 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 23.41  km 7,02,39,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 274.16  Kilo 
litre 

1,12,68,933 

 Total 8,15,07,933 

Roads 

1 
Widening and Strengthning of 
Roads 

 1,58,927.5  sq m 47,67,82,500 

 Total Estimated Cost 65,56,42,842 
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Cluster-2 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR      

2 Storage - ESR  1 221 
Kilo 
Litre 

31,26,859 

3 
Distribution Network- PVC-O 
110 mm dia 

12m 1 73 
Kilo 
Litre 

16,14,520 

4 Pump House  12,170  rmt 17,52,480 
 Total 65,78,858 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 12,170.0  rmt 4,62,46,000 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 12.2  km 3,65,10,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 263.9  Kilo 
litre 

1,08,45,403 

 Total 4,73,55,403 

Roads 

1 
Widening and Strengthning of 
Roads 

 55,890.0  sq m 16,76,70,000 

 Total Estimated Cost 26,78,50,261 
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Cluster-3 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 125 
Kilo 
Litre 

17,61,856 

2 Storage - ESR 12m 1 41 
Kilo 
Litre 

9,09,715 

3 
Distribution Network- PVC-O 
110 mm dia 

 28,882  rmt 41,59,008 

4 Pump House  1  
num
ber 

85,000 

 Total 69,15,580 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 28,882  rmt 10,97,51,600 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 29  km 8,66,46,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 149  
Kilo 
litre 

61,10,938 

 Total 9,27,56,938 

Roads 

1 
Widening and Strengthning of 
Roads 

 89,145  sq m 26,74,35,000 

 Total Estimated Cost 47,68,59,118 
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Cluster-4 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 171 
Kilo 
Litre 

24,25,823 

2 Storage - ESR 12m 1 57 
Kilo 
Litre 

12,52,548 

3 
Distribution Network- PVC-O 
110 mm dia 

 14,566  rmt 20,97,504 

4 Pump House  1  
num
ber 

85,000 

 Total 58,60,874 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 14,566  rmt 5,53,50,800 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 15  km 4,36,98,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 205  
Kilo 
litre 

84,13,885 

 Total 5,21,11,885 

Roads 

1 
Widening and Strengthning of 
Roads 

 1,16,658  sq m 34,99,74,000 

 Total Estimated Cost 46,32,97,559 
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Cluster-5 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 604 
Kilo 
Litre 

85,44,348 

2 Storage - ESR 12m 1 199 
Kilo 
Litre 

44,11,782 

3 
Distribution Network- PVC-O 
110 mm dia 

 35,730  rmt 51,45,120 

4 Pump House  1  
num
ber 

85,000 

 Total 1,81,86,250 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 35,730  rmt 13,57,74,000 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 36  km 10,71,90,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 721  
Kilo 
litre 

2,96,35,781 

 Total 13,68,25,781 

Roads 

1 
Widening and Strengthning of 
Roads 

 2,01,180  sq m 60,35,40,000 

 Total Estimated Cost 89,43,26,032 
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Cluster-6 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 319 
Kilo 
Litre 

45,19,117 

2 Storage - ESR 12m 1 105 
Kilo 
Litre 

23,33,398 

3 
Distribution Network- PVC-O 
110 mm dia 

 24,850  rmt 35,78,400 

4 Pump House  1  
num
ber 

85,000 

 Total 1,05,15,915 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 7,310  rmt 2,77,78,000 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 25  km 7,45,50,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 381  
Kilo 
litre 

1,56,74,405 

 Total 9,02,24,405 

Roads 

1 
Widening and Strengthning of 
Roads 

 63,120  sq m 18,93,60,000 

 Total Estimated Cost 31,78,78,320 
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Cluster-7 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 188 
Kilo 
Litre 

26,55,867 

2 Storage - ESR 12m 1 62 
Kilo 
Litre 

13,71,328 

3 
Distribution Network- PVC-O 
110 mm dia 

 9,770  rmt 14,06,880 

4 Pump House  1  
num
ber 

85,000 

 Total          55,19,076 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 9,770  rmt 3,71,26,000 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 10  km 2,93,10,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 224  
Kilo 
litre 

92,11,786 

 Total 3,85,21,786 

Roads 

1 
Widening and Strengthning of 
Roads 

 45,900  sq m 13,77,00,000 

 Total Estimated Cost 21,88,66,861 
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Cluster-8 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 315 
Kilo 
Litre 

44,51,521 

2 Storage - ESR 12m 1 104 
Kilo 
Litre 

22,98,495 

3 
Distribution Network- PVC-O 
110 mm dia 

 14,456  rmt 20,81,664 

4 Pump House  1  
num
ber 

85,000 

 Total 89,16,680 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 14,456  rmt 5,49,32,800 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 14  km 4,33,68,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 376  
Kilo 
litre 

1,54,39,951 

 Total 5,88,07,951 

Roads 

1 
Widening and Strengthning of 
Roads 

 75,804  sq m 22,74,12,000 

 Total Estimated Cost 35,00,69,431 
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Cluster-9 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 1,081 
Kilo 
Litre 

1,52,91,236 

2 Storage - ESR 12m 1 357 
Kilo 
Litre 

78,95,465 

3 
Distribution Network- PVC-O 
110 mm dia 

 3,160  rmt 4,55,040 

4 Pump House  1  
num
ber 

85,000 

 Total 2,37,26,741 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 46,910  rmt 17,82,58,000 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 3  km 94,80,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 1,850  
Kilo 
litre 

12,21,21,886 

 Total 13,16,01,886 

Roads 

1 
Widening and Strengthning of 
Roads 

 23,700  sq m 7,11,00,000 

 Total Estimated Cost 40,46,86,626 
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Cluster-10 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 374 
Kilo 
Litre 

52,91,292 

2 Storage - ESR 12m 1 123 
Kilo 
Litre 

27,32,102 

3 
Distribution Network- PVC-O 
110 mm dia 

 49,190  rmt 70,83,360 

4 Pump House  1  
num
ber 

85,000 

 Total 1,51,91,754 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 30,330  rmt 11,52,54,000 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 49  km 14,75,70,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 446  
Kilo 
litre 

2,94,68,934 

 Total 17,70,38,934 

Roads 

1 
Widening and Strengthning of 
Roads 

 2,35,785  sq m 70,73,55,000 

 Total Estimated Cost 1,01,48,39,688 
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Cluster-11 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 352 
Kilo 
Litre 

49,79,206 

2 Storage - ESR 12m 1 116 
Kilo 
Litre 

25,70,959 

3 
Distribution Network- PVC-O 
110 mm dia 

 35,410  rmt 50,99,040 

4 Pump House  1  
num
ber 

85,000 

 Total 1,27,34,205 

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 35,410  rmt 13,45,58,000 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 35  km 10,62,30,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 420  
Kilo 
litre 

1,72,70,207 

 Total 12,35,00,207 

Roads 

1 
Widening and Strengthning of 
Roads 

 9,500  sq m 2,85,00,000 

 Total Estimated Cost 29,92,92,413 
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Cluster-12 

Water Infrastructure for  MP CDP 

No Name of Work Height Quantity Capacity Unit Rate (Rs.) 

Water Supply 

1 Storage - GLSR  1 300 
Kilo 
Litre 

42,38,921 

2 Storage - ESR 12m 1 99 
Kilo 
Litre 

21,88,721 

3 
Distribution Network- PVC-O 
110 mm dia 

 4,689  rmt 6,75,216 

4 Pump House  1  
num
ber 

85,000 

 Total  

Storm Water Drain 

1 
0.45 * 0.45 Mt internal for road 
width up to 12 mt 

 4,689  rmt 1,78,18,200 

Sewerage Network 

1 
Sewer Collecting System (for 
RCC NP3, 0.7 Kg/Cm2) 

 5  km 1,40,67,000 

2 
Sewage Treatment (Phytorid 
Technology) 

 358  
Kilo 
litre 

1,47,02,554 

 Total 2,87,69,554 

Roads 

1 
Widening and Strengthning of 
Roads 

 23,370  sq m 7,01,10,000 

 Total Estimated Cost 12,38,85,613 
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Annexure 17.1 : Submission of Draft Zonal  Master Plan Report to Monitoring Committee. 
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Annexure 17.2 : Comments and Suggestions Received from Monitoring Committee Members on Draft 
Zonal Master Plan 
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Annexure 17.3 : Letters sent to various departments by MPTB 
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Annexure 17.4 : Comments received from various departments 
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Subject 

Minutes of the Meeting for Preparation of Zonal Master Plan and Sub- Zonal Tourism 
Master Plan for Eco-Sensitive Zone (ESZ) listed in Cluster 4 (Satpura Tiger Reserve (STR) and 
Pench Tiger Reserve (PTR)) of Madhya Pradesh with IP Section, Madhya Pradesh Tourism 
Board and other Stakeholders 

Meeting Date 6th July, 2021 

Place 

Office of Madhya Pradesh Tourism Board, Bhopal, Madhya Pradesh 

Office of Town and Country Planning, Bhopal, Madhya Pradesh 

Participants 

From Stakeholder/ Monitoring Committee 
From SAI Consulting 

Engineers Pvt. Ltd. 

Mr. Suresh Jhiria, Joint Director, IP Section, MPTB  

Mr. C.P. Nigam, Deputy Director, IP Section, MPTB  

Mr. Basant Singh, Manager, IP Section, MPTB 

Mr. Prashant Tiwari, Sub Engineer, MPTB 

Mr. Lalit Upadhyay, Advisor, MPTB 

Mr. Prashantsingh Baghel, Joint Director, MPTB 

Mrs. Tanvi Shrivastava, Tourism Planner, MPTB  

Mr. Amit Gajabhiye, Joint Director, TCPO 

Mr. Manoj Gehlot, Joint Director, TCPO  

Mr. L. Krishnamurthy, Field Director, Satpura Tiger Reserve 

Mr. Nisarg Thanki, Urban 

Planner 

Mr. Parikshit Vala, Sr. GIS 

Analyst 

S. No. Points Discussed/suggestions made 

6. 
The Meeting was organized for Draft zonal master plan of Eco Sensitive Zone of Satpura Tiger Reserve 
at the office of the Madhya Pradesh Tourism Board dated 6thJuly, 2021. Team of SAI Consulting 
Engineers Pvt. Ltd. – A Systra group Company presented the proposals prepared on land parcels 
pertaining to ownership of Madhya Pradesh Tourism Board included in Draft Zonal Master Plan for 
Eco Sensitive Zone of Satpura Tiger Reserve to the above mentioned members of IP section, MPTB 
during the meeting. 

7.  
A brief introduction about provisions of notification, the methodology adopted, and proposals of Zonal 
Master Plan were explained in the meeting. Proposals of zonal master plan on survey numbers for 
land ownership of Madhya Pradesh Tourism Board were discussed briefly. The list of plots is annexed 
with MoM. It was suggested to permit development of tourism activities in existing land parcels owned 
by Madhya Pradesh Tourism Board situated in proposed tourism zones of Master Plan as per the state 
tourism policy and bounded by the notification of eco-sensitive zone. Modification of activities were 
suggested in mentioned below survey numbers.  

1. Survey No. 9 of Chhirai Village for Camping. 

2. Survey No. 1 and 3 of Sarangpur village for Accommodation purpose. 

8.  
During the discussion, the team of consultant were asked to discuss the proposals in the MPTB owned 
land parcels situated in village of Chhirai and Chakar. it was pointed out that the MPTB owned land 
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parcel in Chhirai village is in core area of Satpura Tiger Reserve, which can be further developed within 
the purview of prevailing applicable acts.  

Furthermore, It was anticipated by the team of MPTB that Chakar village is also de-notified from 
Pachmarhi Sanctuary, but not in list of notified villages of ESZ. In response to that, team of consultant 
discussed the boundaries of ESZ on GIS platform and explained that Chakar village is forming the part 
of core area of STR. In further discussion, consultant was asked to finalize status (notified/ de-notified) 
of Chakar village from office of the Field Director, STR.  

Same has been discussed with the Field Director, STR and concluded that the land parcel situated in 
Chakar village is forming the part of Core forest zone and is not de-notified from the Pachmarhi 
sanctuary. (The gazette notification of de-notified villages of Pachmarhi Sanctuary and villages which 
are part of sanctuary is given in the annexure).  The scope for consultant is limited to prepare the 
master plan for defined boundary of Eco-Sensitive Zone given as per the notification S.O. 2538(E).  

Location of Land parcels situated in Dhapada Mal and Gurgunda villages were also shown in the 
meeting. These land parcels are not within Eco-sensitive zone boundaries as per the notification stated 
above. The same was agreed by the officials of MPTB.  

9.  
A brief discussion regarding a sample sheet of 1:4000 and Government lands was carried out with Mr. 
Prashantsingh Baghel, Joint Director and Ms. Tanvi Shrivastav, Tourism Planner. Consultant was asked 
to finalize grid, layout of maps and representation of government land in proposed land-use map with 
Mr. Amit Gajabhiye, Joint Director, TCPO.   

10.  
As per the suggestion stated in sr. no. 4, maps and other details were discussed with Mr. Amit 
Gajabhiye, Joint Director, TCPO and Mr. Manoj Gehlot, Joint Director, TCPO at office of Town and 
Country Planning Organization, Bhopal. Discussion points are stated below.   

• It was suggested that the legends in map layouts shall be in succeeding order of polygon, polyline 
and point.  

• The grid of geo-coordinates shall be displayed in layouts/ maps prepared in scale of 1:4000.  

• The color coding of Residential and Existing settlements shall be modified as per the state TCPO 
guidelines and proposed land-use maps prepared by TCPO.  

• Number of adjoining sheets are to be displayed in layout of each grid map.  

• It was suggested to mention ‘submitted to’ in map layout section followed with ‘summitted by’ 
categories in index of map.  

• The representation of government lands was briefly discussed during the meeting. It was agreed by 
the Joint Director that the ownership and proposed land-uses are the different categories of map. 
Hence, Government land can only be represented as indicative layer for reference. It was further 
added that the classification for use of government land according to its nearby proposals of land-
use should be mentioned in the chapter no. 10: Definition of land use of the draft master plan report 
prepared for ESZ. 

The meetings ended with vote of thanks. 
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Land Parcels owned by MPTB 

Village Sr.No 

Chhirrai 
9 

32 

Matkuli 

40 

207 

208 

210/2 

216 

217 

263 

Dokrikheda 

81 

82/2 

95/1 

Sarangpur / Tekapar 

1 

3 

56/10 

56/11 

56/13 

56/14 

56/15 

56/16 

56/17 

146 

198/1 

Mohgaon 

7 

8 

11/3 

1 5/6 
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Annexure 17.5 : Approvals from departments 
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