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Talukwise Decadal Groundwater Level Fluctuation (2014 to 2023 - 2024) in mbgl

La:&?

H v |

_ mcm District Taluk 2004 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 c,._sm_”_mww.m 20141 3024 [Fluctuation
| |Bagalkot Badami 1407 | 1857 | 23.82 | 24.42 | 3444 | 33.14 | 2463 | 2452 | 20.93 | 2042 23.90 37.75 13.86
2 [Bagalkot Bagalkote 12.06 | 15.18 | 2212 | 2620 | 20.72 | 2732 | 27.46 | 21.06 | 22.12 | 2931 3345 25.30 2.85
3 |Bagalket Banzhatti {Rabakavi) | 537 | 749 | 11.04 | 27.82 | 881 | 7.88 | 435 | 434 | 332 | 17.3] 9.78 17.09 731
4 |Bagalkot Bilg: 10.79 | 13.12 | 18.08 | 19.41 | 13.98 | 12.99 | 1036 | 10.70 | 9.02 | 11.40 12.99 11.39 1.60
5 [Bagalkot Guledagudda 1051 | 1131 | 11.29 [ 13.07 | 1437 | 1343 | 625 | 197 | 208 | 2.70 8.67 25.02 -16.35
6_|Bagalkot Hunagund 459 | 624 | 843 | 643 | 851 | 804 | 731 | 675 1 600 | 7.01 6.93 715 022
7 [{Bagalkor Tlakal 547 | 730 | 1084 [ 1339 | 1539 | 1100 | 895 | 5.3 | 568 | 663 8.08 8.13 0.85
8 |Bagalkot Jamakhand 1267 | 2029 1 31.19 | 2329 | 34.55 | 35.44 | 20.50 | 22.83 | 20.85 | 18.84 2405 17.39 6.66
9 |Bagalkot Mudho! 1115 [ 1104 ] 909 | 1147 | 5969 | 5.14 | 3.16 | 438 | 6.03 | 1656 8.40 19.35 -10.95
10 |Bangalore Rural | Devanahalli 31.81 | 3182 | 30.82 | 32.02 | 32.72 | 3522 | 3687 | 33.55 | 2552 | 19.03 30.93 72.80 41.86
11 |Bangalore Rural |Doddaballapura 36.49 | 34.04 | 2873 1 2781 | 2495 | 29.84 | 29.10 | 31.64 | 2292 | 20.28 28.58 27.46 112
12 |Bangalore Rural |Hosakote 5727 | 57.03 | 56.63 | 67.31 | 72.13 | 73.05 | 57.88 | 48.48 | 3542 | 22.95 54.81 70.56 -15.74
13 |Bangalore Rural _|Nelamangala 3100 | 26.66 | 2306 | 28.60 | 24.03 | 2950 | 31.70 | 349t | 36.39 | 26.85 2927 271 _13.44
14 [Bangalore Urban |Anekal 2725 | 2761 [ 27.21( 3554 | 3197 | 3353 | 2885 | 26.61 | 25.17 | 2534 28.96 35.16 6.20
15 |Bangalore Urban _[Bangalore east 24.04 | 2342 | 2054 [ 29.26 | 3007 | 36.37 | 42.00 | 37.64 | 31.73 | 30.08 30.52 37.67 7.15
16 [Bangalore Urban __|Bangalore north 36.78 | 33.27 | 2401 [ 2028 | 1998 | 2825 | 24.58 | 2047 | 1621 | 1827 24.22 24.01 0.21
17 |Bangalore Urban _ |Bangalore south 3564 | 3259 | 22.05 | 2069 | 1927 | 21.24 | 19.27 16.68 | 13.35 18.70 21.95 26.81 -4.87
18 [Bangalore Urban | Yelahanka 4394 | 4279 | 37.83 | 4077 | 2424 | 22.83 | 21.26 | 2467 | 2098 | 21.43 30.07 26,91 3.17
19_|Belagavi Athani 583 | 656 | 862 | 929 | 1015 | 11.08 | 6.14 | 645 | 674 | 965 8.05 23.79 15.74
20 |Belagavi Bailhongal 592 [T 900 [ 1242 [vas1 | 1218 [ 7.51 | 446 | 463 | 433 | 651 8.15 7.41 0.74
21 |Belagavi Belagavi 690 | 722 | 765 | 787 | 754 | 633 | 541 | S33 | 577 | 7.06 6.71 5.92 0.79
22 [Belagavi Chikkodi 874 | 990 | 871 | 918 | 811 | 812 | 633 | 694 | 752 | 968 8.33 14.20 .5.87
23 |Belagavi Gokak 933 [ 10,00 | 16.2) | 1255 | 1024 | 8.73 | 698 | 7.09 | 696 | 882 9.69 552 417
24 |Belagavi Hukkeri 898 | 11.10 | 11.98 [ 12.80 | 1229 | 10.57 | 13.00 | 14.26 | 1121 | 9.76 11.60 10.88 0.71
25 |Belagavi Kagwad 793 | 777 | 904 | 1041 | 978 | 900 | 665 | 657 | 670 | 838 8.22 7.26 0.96
26 |Belagavi Khanapur 857 | 937 [ 1ta2 [ 1250 | 1133 | 991 | 979 | 799 | 826 | 9.76 9.86 8.62 1.24
27 |Belagavi Kittur 1673 | 1675 | 21778 | 2342 | 2089 | 14.73 | 11.88 | 1192 | 1098 | 17.19 16.63 19.76 3.13
28 |Belagavi Mudalagi 551 | 633 | 12810 [ 8.44 | 605 | 5.84 | 485 | 449 | 414 | 698 6.54 945 291
29 |Belagavi Nippani 10.08 | 22.94 | 27.69 | 27.06 | 23.15 | 23.90 | 23.96 | 22.29 | 27.81 | 30.96 23.98 25.52 -1.54
30 |Belagavi Raibag 564 | 645 | 845 [ 690 | 7.10 | 649 | 634 | 582 | 652 | 6.66 6.94 12.65 571
31 |Belagavi Ramdurg 1804 | 1440 | 1591 | 1682 | 1651 | 1567 | 1852 | 19.58 | 1531 | 15.61 16.64 72.29 .5.65
32 |Belagavi Savadatti 19.83 | 2036 | 24.15 | 17.66 | 2486 | 24.10 | 1859 | 1468 | 13.19 | 13.18 19.16 19.87 0.71
33 [Belagavi Yaragatti 1841 | 15.11 [ 2204 [ 2267 | 1738 | 1899 | 1022 | 620 | 538 | 9.72 14.61 10.29 432
34 |Bellary Ballari 713 | 748 7874 | 851 | 733 | 739 | 578 | 608 | 406 | 557 6.85 589 0.96
35 |Bellary Kampli 382 | 425 [ 324 | 534 | 405 | 344 | 359 | 423 | 297 | 464 396 5.53 -1.58
36 |Bellary Kurugodu 13.80 | 2.36 359 456 | 509 | 6.25 5.94 6.25 031

| 37 |Bellary Sandur 723 | 728 | 730 | 867 | 956 | 873 | 9.5 | 630 | 629 | 752 7.80 8.45 -0.65

LPyﬂg_mQ Sirguppa 755 | 736 | 858 | 722 | 567 | 3.69 | 3.61 | 382 | 329 | 3.70 545 474 0.71
39 |sidar Aurad 1172 [ 1513 [ 2005 °| 17.81 | 2373 | 348 | 2331 | 1080 | 7.22 | 9.47 14.38 9.50 488
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t__(Davanagere Harihara 4.67 3.1l 4.59 7.02 5.17 5.60 5.52 4.27 3.27 5,23 4.84 5.93 -1.08
83 |Davanagere Honnali 4.13 2.31 3.98 5.52 3.74 3.18 3.7 2.30 2.43 3.77 3.51 3.76 -0.25
84 |Davanagere Jagaluru 2246 | 21.77 | 25.05 | 2790 | 2199 | 25.22 18.96 19.14 12.90 14.99 21.04 20.45 0.5%
85 |Davanagere Nyamathi i2.67 | 1488 | 17.18 | 1422 | 13.03 14.68 12.07 9.54 5.30 10.28 12.38 10.61 1.78
86 |Dharwad Alnavar 4.83 4.53 7.07 8.24 7.77 7.30 4.60 4.03 354 4.34 5.62 4.50 1.13
87 |Dharwad Annigeri 8.43 7.76 8.61 9.60 10.18 | 10.74 7.15 6.53 5.86 5.56 8.04 12.30 -4.25
88 |Dharwad Dharwad 1832 | 16.24 | 1927 | 2149 | 2167 | 18.84 13.91 12.32 10.65 14.94 16.77 15.86 0.90
89 [Dharwad Hubballi 12.36 | 11.33 1365 | 147 | 1267 | 1120 6.80 6.72 6.25 8.26 10.34 8.23 2.11
90 |Dharwad Hubbalti Nagara 20.03 1591 | 2220 | 1897 | 1546 | 13.59 8.79 9.28 8.36 10.34 14.34 1247 1.87
91 |Dharwad Kalaghatgi 1364 1 11.05 | 2022 | 28.18 | 2644 | 21.27 8.55 8.53 6.46 12,77 15.71 11.67 4.04
92 |Dharwad Kundagol 14.69 | 14,73 16.54 | 1801 | 21.86 | 2572 | 21.31 11.93 522 6.09 15.61 6.02 9.59
93 |Dharwad Navalagund 9.25 9.17 9.85 2.84 10.47 9.49 7.33 9.25 9.20 10.36 9.42 7.46 1.96
94 |Gadag Gadag 1602 | 1443 | 1559 | 15.85 8.79 9.18 4.28 3.58 4.00 4.78 9.65 8.86 0.79
95_|Gadag Gajendragad 2210 § 2128 | 2310 | 2555 | 2692 | 2893 19.46 | 20.85 | 204 16.52 22.51 20.56 1.95
96 |Gadag Lakshmeshwar 13.08 | 1193 | 14.74 | 17.87 | 1607 | 14.16 8.41 12.72 9.50 12,77 13.13 18.26 -5.14
97 |Gadag Mundaragi 14.34 | 15.74 _m.mﬁ 1595 [ 12.43 H1.18 7.46 5.78 3.23 7.30 11.40 8.08 3.32
98 [Gadag Naragunda 1190 | 1116 § 11.73 § 1432 | 11.43 | 10.06 5.14 6.28 5.92 7.13 9.51 10.57 -1.06
99 |Gadag Ron 21.83 | 20.01 1947 | 2066 { 20.99 | 19.72 18.56 16.18 12.96 12.04 18.24 12.76 548
106 |Gadap Shirahatti 8.19 7.41 B850 ] 11,15 { 11.59 9.69 4.90 5.49 4.38 597 7.69 7.37 (.32
101 |Hassan Alur 7.54 7.76 B.58 9.68 7.81 7.17 7.58 8.28 7.01 8.85 8.02 9.95 -1.93
102 [Hassan Arasikere 29.00 | 32.70 | 30.29 | 3327 | 3525 | 3584 | 23.49 16.70 7.22 8.45 25.22 12.14 13.08
103 {Hassan Belur 7.56 8.43 11.66 | 12.13 | 1097 | 10.19 10.42 9.20 6.38 .48 9.54 8.28 1.26
104 [Hassan Channarayapatna 2022 | 21.69 | 2338 | 25.81 | 2562 | 2599 16.89 15.85 7.35 11.99 19.48 15.01 4.47
105 |Hassan Hassan 1284 | 13.74 | 1624 | 1673 | 12.67 | 11.22 11.21 10.86 7.18 10,81 12.35 6.65 5.70
106 {Hassan Hassan 10.96 | 11.09 | 1323 | 1357 | (342 | 1224 9.20 9,92 7.25 7.54 10.84 6.65 4,19
107 [Hassan Holenarasipura 8.58 8.48 5.04 7.64 1589 1 14.36 12.53 11.63 7.10 10.06 10.13 11.24 -1.11
108 |Hassan Sakaleshapura 7.47 7.74 8.51 8.61 8.38 8.22 9.12 9.72 8.20 8.83 8.48 8.19 0.29
109 |Haveri Byadagi 13.76 | 14.81 | 20.58 | 29.08 | 23.19 | 20.27 10.48 8.71 6.97 10.52 15.84 13.23 2.60
110 |Haveri Hangal 9.62 1268 | 1575 | 19.36 | 1596 | 15.29 11.85 11.10 9.20 13.18 13.40 14.62 -1.22
111 |Haveri Haveri 19.26 | 22.75 | 2399 | 3099 | 26.20 | 2431 14.12 11.73 10.44 16.77 20.06 20.52 -0.46
112 |Haveri Hirekerur (1370 | 17.31 | 2079 | 30.20 [ 2553 | 21.01 13.04 9.74 8.16 15.34 17.48 24.51 -7.03
113 [Haveri Ranebennur 13.70 | 1484 [ 1783 | 2259 | 1763 | 14.58 9.12 7.78 6.10 9.23 13.34 11.59 1.75
114 |Haveri Rattihalli 11.00 | 1026 | 12.99 | 16.09 | 1432 | 16.71 14.14 9.27 7.72 15.44 12.79 16.05 -3.25
115 (Haveri Savanur 23.08 | 23.59 | 2561 | 2721 | 22.84 | 21.12 16.00 13.03 9.48 10.86 19.28 14.91 4.37
§L6 |Haveri Shiggaon 8.34 1067 | 1372 | 1943 | 10.90 7.93 4.69 3.96 4.00 6.48 9.01 6.39 2.62
117 [Kalaburgi Afzalpur 9.72 9.12 11.17:1 9.78 7.95 10.21 13.61 6.09 11.22 18.42 10.73 20.90 -10.17
118 |Kataburgi Aland 1598 | 1026 | 10.74 9.60 8.06 10.71 12.69 9.00 11.07 15.27 11.34 29.48 -18.15
119 {Kalaburgi Chincholi 7.72 7.10 7.73 1] 7.69 9.87 10.09 6.87 8.48 £5.53 17.23 9.83 16.36 -6.53
120 |Kalaburgi Chittapur 5.25 5.56 11.20 | 6.19 6.98 7.57 7.74 6.39 4.29 4.23 6.54 5.39 1.15
121 |Kalaburgi Jevargi 3.96 5.61 8.28 | 6.32 5.21 8.47 6.36 4.35 4.23 4.69 3,75 5.05 0.70
122 wimvc_.mm Kalaburagi 7.41 8.08 9.28 | 6.14 6.97 9.07 6.82 4.64 3,27 512 6.88 5.24 1.64
123 1.alaburei Kalagi 5.35 6.14 6.94 5.74 5.60 7.65 4.19 2.85 2,91 4.02 5.14 3.62 1.52
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[ TRaichur Sindhanur = 3.72 4.12 4.59 5.03 4.95 4.32 3.37 3.05 3.21 5.00 4.14 4.05 0.09
167 |Raichur Sirivara 7.77 8.00 9.37 9.89 7.79 7.97 549 5.98 5.27 5.16 7.27 5.20 2.07
168 |Ramanagara Channapattana 2144 | 1757 { 1436 | 11.77 | 7.63 9.38 9.48 17.33 5.28 6.71 12.09 11.49 0.6]
169 [Ramanagara Harohalli 2721 ] 2923 | 3488 | 25.14 | 5.2 3.61 341 2.71 4.45 5.90 14.68 24.31 9.64
170 JRamanagara Kanakapura 28.38 | 2461 | 26.68 | 22.02 | 1551 | 25.19 | 17.94 [ 2291 12.84 17.64 21.41 27.42 -6.01
171 |Ramanagara Magadi 5878 | 5303 | 43.55 | 33.57 | 32,59 | 41.82 | 46.59 | 4147 | 2233 | 23.04 19.68 34.85 4.83
172 |Ramanagara Ramanagara 46.78 | 3420 | 42.14 | 33563 | 18.83 | 21.54 | 2070 | 25.91 14.54 16.83 27.51 33.70 -6.19
173 |Shimoga Bhadravathi 6.79 5.19 7.86 7.35 4.99 5.89 4.16 4.96 4.72 7.43 5.93 8.08 -2.14
174 |Shimoga Hosanagara 7.82 7.46 8.85 8.89 8.33 9.46 8.92 8.81 8.08 12.20 5.88 8.70 0.18
175 [Shimoga Sagara 7.11 7.27 9.34 10.12 | 10.03 | 10.43 8.96 11.03 9.78 12.58 9.66 11.19 -1.53
176 {Shimoga Shikaripura 5.10 5.43 9,24 1360 | 10.12 | 8.49 7.99 6.62 5.21 8.22 3.00 9.34 -1.34
177 | Shimoga Shivamogga 5.14 4.94 6.95 7.51 6.84 7.19 6.17 6.05 6.36 10.80 6.80 9.74 -2.94
178 |Shimoga Soraba 8.70 7.57 11.00 | 1274 | 1317 | 1254 1 1018 9.47 7.83 12.51 10.57 10.99 -0.42
179 1Shimoga Thirthahalli 7.16 6.52 8.11 8.28 8.55 9.69 3.48 8.62 8.62 12.50 8.65 8.71 -0.06
180 | Tumkur Chikkanayakanahalli | 3329 | 34.19 [ 3635 | 23.79 | 43.50 | 37.33 | 29.88 | 2926 7.63 8.28 28.35 18.10 10.25
181 | Tumkur Gubbi 38.17 | 3400 | 29.02 | 31.23 | 3834 | 4569 | 43.13 | 34.31 11.74 15.10 32.07 22.93 9.14
182 | Tumkur Koratagere 2728 | 2170 | 24.50 | 3429 | 3292 | 3283 | 3047 | 3607 | 1597 16.17 nn 29.44 -2.22
183 |Tumkur Kunigal 3797 | 3324 | 31.10 ; 2929 | 25.35 | 36.87 | 3855 | 33.37 | 1547 17.49 29.87 20.87 9.00
184 |Tumkur Madhugiri 2368 | 18.05 | 16.20 | 1524 [ 1334 | 2970 | 27.00 | 21.21 6.86 5.98 17.73 24.12 -6.39
185 | Tumkur Pavagada 142y | 1756 | 19.13 | 2239 | 21.99 | 29.12 | 23.71 | 15.23 7.04 6.49 17.69 11.56 6.12
186 | Tumkur Sira 19.39 | 20.12 | 1870 | 2064 | 18.95 | 21.50 | 18.87 | 17.39 8.80 9.64 17.40 20.96 -3.56
187 | Tumkur Tiptur 39.62 | 35.61 | 3428 | 43.16 | 40.64 } 3996 [ 3327 | 23.70 | 10.28 10.13 31.07 13.09 17.98
188 |Tumkur Tumakuru 15.57 | 3344 | 30.51 | 32.01 | 3063 [ 33.11 | 2991 | 24.79 | 13.46 10.75 25.42 20.44 4.97
189 | Tumkur Turuvekere 18.12 | 1575 | 16.27 | 25.04 | 20.25 | 2145 | 1444 | 9.06 4.38 5.92 15.07 9.87 5.19
190 1Udupi Brahmavara 6.84 3.08 6.85 7.20 6.96 747 6.52 6.20 6.81 7.91 6.78 7.44 -0.65
191 |Udupi Byndooru 6.79 6.43 543 | 6.03 6.32 6.26 6.03 5.66 6.41 6.90 6.22 6.59 -0.37
192 |Udupi Hebri 6.39 5.82 6.02 6.01 5.92 5.82 5.22 5.02 5.48 6.63 5.83 6.80 -0.97
193 [Udupi Kapu 6.43 5.35 5.67 8.23 9.07 9.24 749 6.91 6.23 8.68 7.33 8.02 -0.69
194 [Udupi Karkala 6.76 6.07 6.33 6.49 5.92 6.09 5.80 5.49 6.27 7.47 6.27 10,32 -4.05
195 |Udupi Kundapura 6.12 6.35 5.26 5.48 5.17 5.30 5.02 5.00 5.22 3.55 5.45 3.25 0.20
196 |Udupi Udupi 6.56 5.08 6.59 7.61 7.36 7.47 6.80 6.76 7.17 7.93 6.93 7.53 -0.60
197 [Uttar Kannada Ankola 6.13 6.26 6.57 6.21 6.17 6.11 3.15 6.04 5.75 6.79 6.12 6.42 -0.30
198 |Uttar Kannada Bhatkal 4.8t 4.82 5.22 5.33 4.38 4.64 421 3.68 4.16 4,96 4.62 4.40 0.22
199 |Uttar Kannada Dandeli 6.62 748 8.07 8.50 8.1% 6.83 3.99 4.36 3.55 4.92 6.25 4.15 2.10
200 |Untar Kannada Haliyal 9.28 1103 | 12,61 | 17.07 | 1285 | 9.24 8.21 8.17 8.28 15.22 11.20 13.74 -2.55
201 |Uttar Kannada Honnavar 7.48 7.39 9.50 740 7.50 7.48 6.80 7.24 7.11 7.99 7.59 7.49 0.09
202 [Uttar Kannada loida 5.29 5.22 5.35 7.17 5.95 5.22 3.97 4,65 4.33 5.20 5.23 4.59 0.64
203 |Uttar Kannada Karwar 3.09 3.51 341 3.25 3.36 3.7 2.46 3.22 2.87 3.40 3.17 313 0.05
204 |Uttar Kannada Kumta 4.88 4,76 4.95 5.88 4.97 5.12 4.40 4.93 4.60 5.20 4.97 4.75 0.22
| 205 | Untar Kannada Mundgod 5.28 6.29 6.62 7.75 6.01 4.48 4.01 4.46 4.30 6.28 5.55 5.58 -0.03
20t Ftar Kannada Siddapur 8.80 9.35 9.53 9.28 9.08 9.17 8.36 9.03 8.69 9.34 9.06 3.74 0.32
207 |uttar Kannada Sirsi 6.29 6.56 7.30 7.35 6.69 6.51 5.89 6.16 6.19 7.18 6.61 6.76 -0.15
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guiding/warning floor material is meant to give the directional effect or warn a person at
critical places. It shall be provided in the following areas:
(a) The access path to the building and to the parking area.
(b) The landing lobby towards the information board, reception, lifts, staircases and toilets
{c) Immediately at the beginning/end of walkway where there is a vehicular traffic.
(d} At the location abruptly changing in level or beginning/end of a ramp.
{e) Immediately in front of an entrance/exit and the landing.
9.9 Drinking Water:
Suitable provision of drinking water shall be made for the differently abled near the special
toilet provided for them.
9.10 Refuge

An alternative to immediate evacuation of a building via staircases and/ or lifts is the

movement of disabled persons to areas of safety within a building. If possible, they could

remain there until the fire is controlled and extinguished or until rescued by the fire fighters.

(a) It is useful to have the provisions of a refuge area, usually at the fire protected stair
landing on each floor that can safely hold one or two wheelchairs.

(b} Hand Doorways with clear opening width of 900 mm and regular compliance

{c) Have an alarm switch installed between 900 mm and 1200 mm from floor level.

9.11 Proper signage

{1} Appropriate identification of specific facilities within a building for the differently abled
persons shall be done with proper signals.

{2) Visually impaired - persons-make use of -other senses-such as-hearing -and touch to
compensate for the lack of vision, whereas visual signals benefit those with hearing
disabilities. Signs shall be designed and located so that they are easily legible by using
suitable letter size {not less than 20mm high)

(3) For visually impaired persons, information board in brail shall be installed on the wall at
a suitable height and it shall be possible to approach them closely.

(4} To ensure safe walking, there shall not be any protruding sign which creates obstruction
in walking.

{5) Public Address System may also be provided in busy public areas.

(6) The symbols/information shall be in contrasting colour and properly illuminated because
people with limited vision may be able to differentiate amongst primary colours.

(7) International Symbol Mark for wheel chair be installed in a lift, toilet, staircase, parking
areas, etc., that have been provided for the differently abled.
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9.12 Public Building regulations
In case of design regulations in Public buildings (excluding domestic buildings), provisions for
differently abled shall be adopted as per Appendix-XIV of the byelaws and according to the
Annex ‘D’ of Part 3, NBC 2016,

CHAPTER 10
10. RAIN WATER HARVESTING
10.1 Rainwater harvesting principle
The harvesting of rainwater simply involves the collection of water from surfaces on which
rain falls, and subsequently storing this water for use. The rainwater collected can be stored
for direct use or can be recharged into the underground aquifers. In scientific terms water
harvesting (broadly} refers to collection and storage of rainwater from the rooftops. This also
restricts evaporation and seepage into building foundations. All buildings having a plot size
of 1008q.m or more, while submitting the building plans for sanction, shall mandatorily
include the complete proposal of rainwater harvesting.
A rainwater harvesting system consists of:
ij  Roof catchment
{ii) Gutters
(iiif Down pipes
{iv)  Rain water/ Storm water drains
(v)  Filter chamber
{vij  Storage Tanks/ Pits/ Sumps
(vii}  Ground Water recharge structures like pit, trench, tube well or combination of above
structure,
Rainwater Harvesting is a way to capture the rain runoff, store that water above ground or
charge the underground aquifers and use it later. This happens naturally in open rural
areas. But in congested, over-paved metropolitan cities, there is a need to devise methods to



10.2

10.3

56
-
capture the rain water. The rainwater that is incident on the surface/ roof top is guided
bore wells or pits or new/old/ abandoned wells through Small diameter pipes to recharge the
underground water which can be used later whenever required.

Rainwater can be harvested to the extent of 55,000 litres per 100Sq.m area per year from

rooftops.

Rainwater harvesting technigues:

There are two main techniques of rain water harvestings.

(a) Storage of rainwater on surface for future use.

(b) Recharge to ground water.

Harvesting provisions in various Building categories:

All buildings in a city contribute to the rainwater runoff during the monsoon and hence such

runoff can be harvested for water reuse/recharge.

Rainwater harvesting in a building site includes storage or recharging into ground of

rainwater falling on the terrace or on any paved or unpaved surface within the building site.

The following systems may be adopted for harvesting the rainwater drawn from terrace and

the paved surface.

(a) Open well of a minimum of 1.00m dia. and 6.00m in depth into which rainwater may be
channeiled and allowed after filtration for removing silt and floating materiel. The well
shall be provided with ventilating covers. The water from the open well may be used for
non-potable domestic purposes such as washing, flushing and for watering the garden,
etc.

{b} Rainwater harvesting for recharge of ground water may be done through a bore well
around which a pit of one metre width may be excavated up to a.depth of at least 3.00m
and refilled with stone aggregate and sand. The filter drain water may be channelied to
the refilled pit for recharging the bore well.

{c) An impervious storage tank of required capacity may be constructed in the setback or
any other space and the rainwater may be channelled to the storage tank. The storage
tank may be raised to a convenient height above the surface and shall always be provided
with ventilating the surface and shall always be provided with ventilating covers and shall
have draw off taps suitably place so that the rain water may be drawn off for domestic,
washing, gardening and such other purposes. The storage tanks shall be provided with
an overflow.

{(d) The surplus rainwater after storage may be recharged into ground through percolation
pits, trenches, or combination of pits and trenches. Depending on the geomorphologic
and topographical condition, the pits may be of the size of1.20m width x 1.20m length x
2.00m to 2.50m depth. The trenches can be or0.60 m width x 2.00m to 6.00m length x
1.50m to 2.00m depth. Terrace water shall be channelled to pits or trenches. Such pits or
trenches shall be back filled with filter media comprising the following materials. -

(i 40mm stone aggregate as bottom layer up to 50% of the depth;
(i) 20mm stone aggregate as lower middle layer up to 20% of the depth;
(i) Course sand as upper middle layer up to 20% of the depth;
(iv) A thin layer of fine sand as top layer;
{v) Top 10% of the pits / trenches will be empty and a splash is to be provided in this
portion in such a way that roof top water falls on the splash pad; h

(v} Brick masonry wall is to be constructed on the exposed surface of pits /trenches
and the cement mortar plastered; :

(viij The depth of wall below ground shall be such that the wall prevents lose soil
entering into pits / trenches. The projection of the wall above ground shall at least
be 15 cm; _

(viii) Perforated concrete slabs shall be provided on the pits / trenches. _

If the open space surrounding the building is not paved, the top layer up to a sufficient
depth shall be removed land refilled with course sand to allow percolation of rainwater
into ground. '

The terrace shall be connected to the open well / bore well / storage tank /recharge pit

/trench by means of HD.P.E. / P.V.C. pipes through filter media. A valve system shall be

provided to enable the first washings from roof or terrace catchments, as they would contain

undesirable dirt. The mouths of all pipes and opening shall be covered with mosquito {insect)
proof wire net _ _

For the efficient discharge of rainwater, there shall be at least two rain water pipes of 100mm

dia. for a roof area of 100Sq.m Rainwater harvesting structures shall be sited as not to

endanger the stability of building or earthwork. The structures shail be designed such that
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no dampness is caused in any part of the walls or foundation of the building or those of an
adjacent building.

Rain Water Harvesting Provisions for Open spaces in cities ‘

The open spaces/recreational land use generally constitute regional parks, district parks,
playground and stadium, sports complex, monument zones, public parking, Plaza and other
public open space. This may be as high as 30% to 50% of the city’s geographic area. All such
public open spaces above the size of S00Sq.m shail have arrangements for complete
utilization and capture of storm water with scientific rain water harvesting arrangements.
Following ideas may also be included:

{i) Well cam Channel cum Percolation pits.
(if} Use of abandoned bore wells for recharging of ground water

(i) Artificial or natural Storage of storm water runoff from larger sites.

10.5

10.6

11.

11.1

Ground Water Recharge

Recharging of ground water shall be made mandatory not only for residential buildings but

for all types of buildings, including Group Housing Societies having a plot area more than

500 Sq.m and above. The Ground Water Recharge shall also be mandatory for open spaces

like parks, parking, plazas and playgrounds. The harvesting and recharge structures could

be constructed by the Authority with the involvement of community based organizations like

Resident Welfare Associations.

Enforcement and Monitoring

1. The Authority shall constitute a Rain water Harvesting Cell which will be responsible for
enforcement and monitoring of the provisions.of Rain water Harvesting. The cell shall
employ qualified persons who are well versed with the interpretation of Building Bye Laws
and responsible for enforcement as well as monitoring the functioning of the Rainwater
Harvesting System.

2. The Authority shall include inspection of Rain water Harvesting Structures before issuing
Completion Certificates or NOCs for service connections to the property.

3. Set an example in the city by ensuring that Rain water is harvested in the properties
assets owned by them including public buildings, markets, centres, parking spaces,
roads and parks etc.

4. The Authority shall also establish a mechanism to monitor 100% of RWH provisions in ali
the buildings above 1000Sq.m with annual physical verification, while buildings less than
10008q.m can be monitored on the basis of 10% random survey by competent authority.

5. With regard to open public spaces viz., Parks, playgrounds etc, the implementation of
provision rainwater harvesting may be done with the help of Residents Welfare
Associations, Community Building Organization and Non- Governmental Organizations.

6. The Authority shall ensure ecarmarking budgetary provision for the creation and
maintenance of rain water harvesting structures in public spaces owned and maintained
by them, like parking spaces, parks, plazas etc.

7. The practice of incentives and penalties to promote rain water harvesting shall be shall be
as notified by the government, considering the water level and scarcity.

CHAPTER 11

GREEN BUILDINGS AND SUSTAINABILITY PROVISIONS

Modern buildings consume about 25 to 30% of total energy, and up to 30% of fresh potable
water, and gencrate approximately 40% of total waste. Sustainable buildings have
demonstrated reduction in energy and water consumption to less than half of the present
consumption in conventional buildings, and complete elimination of the construction and
operational waste through recycling.

Thus, all buildings on various plot sizes shall comply with the green norms and conform to
the requirements mandatory for sanction as mentioned in this chapter,

These provisions are not specific to any rating system and are not intended to provide single
metric indication of overall building performance. These provisions allow the practitioners to
easily exercise their engineering judgment in holistically and objectively applying the
underlying principles of sustainability to a development or building facility, considering its
functionality and required comfort level.

Provision for Applicability _
The green building provisions are categorised as Mandatory provisions and Optional
provisions.

g‘l;le mandatory provisions shall be applicable to new buildings and existing buildings as
oliows;
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