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Figure 1: Location map of Maharashtra State in India 
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Basalt flows in Western Ghats 

 

 
Plateau region of eastern Purandhar 

 
 

 

 
 Figure 2: Roads of Maharashtra 

 
 

 
 
 

Figure 3: Railroads of Maharashtra 
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Figure 4: Rainfall distribution in Maharashtra (GSD A, personal communication) 

Pune District 
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Figure 5: Rainfall and physiographic distribution of Western and Central Maharashtra 
( ACWADAM, 2005)1 

 
 

 
Figure 6: Talukas in Pune district ( ACWADAM, 2005)1 
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Figure 7: Population growth of the Pune urban area 1901 – 2001 according to the Census of India  

(In Lakhs; 1 Lakh = 100,000 or 0.1 million) 
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������� ���� ������ ������5������ �����	�	� ���������� �� ����� ������� ��� ���� ���)����������� 	�����	� ��� ���� �� �������
���	�������	�	�������������B89�������)������������� �	����������������	�������	�	����	����679���������� ������;89�
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���� ��(�� ���	����� ��� ���������� ������ ���� ��
�� ���	� ������ ���
������ ��� ���� ����� *������� -������ ;.�� ,��� ��	����� �	�
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����� ����� 	�(� ������	�����
�� ��
�	���	� �	� ���� �	 � ������ ��	�����	� ���� ����������� ����� ��
������ 	�
�� ��� ��	�����	�� � ����
 ������
�	�����������	����������������� ������	���� ���������	�����	����"�������"��������"����������0�� ��������������������
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���������������������<B����������4���	��������	���� ���������������� ������	�������������������	�����	� ������� ����'�
�	����
�����������
��67����������4���	�-������=.�� ������=� ��	����������	����������������86������������>66�	�� ��� ���	���� ����
��
�	����� ���� ���	� ��������� ��
�� �� �������� 	������� ��������� ��� �������� A�8� /������� ������ �����	�� ��� �� ���� ������ >�=�
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�������� ��� ���� ��
�	����� � ���
���� ���� ������ �������������� ��� ���	� ��� ���� ��	� ����� �	� ����� ��� ��
��������������������������������������������������� ���������������	��������������������	�������������� �����	����	��
���	�
�	� 	������ ���� ����� ����� ������ ��	�����	� ������� ,��� ��	����� ���� ��	�� ����� ������ 	����	� ��� ����������� �� ��� ���� %�����
*����		���� ����	����� &��� �(������� ����� ������ >89� �� � ���� !����� /����� 
������ ������ �	� �
�������� ����  ��� � ��	�������

                                                      
i Large dams are defined as those with a height of >30m, medium dams have a height of 15m-30m and small dams are less than 
15m in height. 
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 11 Figure 8: Bhima river basin and major dam sites. (Kulkarni et al. see endnote 1) 
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Figure 9: Pune Division Surface Water Usage 2003-2004 

 
 

 
A small masonry check dam in western Maharashtra 
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No. Name District Usable water quantity  Total Year ago this date  Useable quantity 
 of dam   Rainfall  this day past yrs. 
    Rainfall Ytd since  5 yr. av.     
   Planned Actual this day Actual last wk today Jun.1,2005 Rainfall Usbl qtty.  usbl.qtty.     
   (106 cu.m) (106 cu.m) % (106 cu.m) (MM) (MM) (MM) (10 6 cu.m) % (10E6 cu.m) 2000 2001 2002 2003 

1 Pimpalgaojoge Pune 110 36 33 37 0 1311 0 25 23 5 0 0  0 
2 Manikdoha Pune 288 150 52 156 0 911 0 94 33 87 67 111 111 51 
3 Vadaj Pune 54 15 28 15 0 704 0 25 46 21 16 22 21 19 
4 Yedgao Pune 79 24 30 31 0 757 0 47 59 35 45 33 36 14 
5 Dimbhe Pune 350 261 75 268 0 1009 0 241 69 179 139 184 192 140 
6 Temghar Pune 64 59 92 60 0 3059 0 12 19 21   52 41 
7 Panshet Pune 294 184 63 195 0 2234 0 220 75 161 155 176 135 117 
8 Varasgao Pune 362 238 66 248 0 2344 0 265 73 188 159 224 133 160 
9 Khadakvasla Pune 56 12 21 11 0 1059 0 11 20 13 19 10 17 8 

10 Pavana Pune 241 167 69 171 0 2828 0 165 68 150 143 166 150 126 
11 Chasakmaan Pune 215 121 56 128 0 1207 0 146 68 48    93 
12 Ghod Pune 155 100 65 105 0 534 0 109 70 23    7 
13 Bhama Aaskhed Pune 69 48 70 48 0 1123 0 0 0 2 4 3 1 1 
14 Gunjavni Pune 22 16 73 16 0 2030 0 12 55 13  20 16 15 
15 Neera Deoghar Pune 162 86 53 97 0 3321 0 72 44 22    37 
16 Bhatghar Pune 666 406 61 441 0 1904 0 372 56 327 268 478 307 211 

Subtotal Pune  3187 1923 60 2027    1816 57 1295 1015 1427 1171 1040 
17 Veer Satara 265 123 46 123 0 669 0 123 46 80 60 75 70 71 
18 Dhom Satara 330 266 81 274 0 1063 0 241 73 178 184 187 170 108 
19 Kanher Satara 271 190 70 199 0 1062 0 201 74 161 130 184 174 116 
20 Urmodi Satara 11 10 91 10 0 1628 0 9 82 4    11 
21 Dhom Balkavdi Satara 55 8 15 10 0 3394 0 37 67 13 0 4  22 
22 Bhima (Ujni) Solapur 1517 1060 70 1097 0 466 0 956 63 240 83 128 33 0 
23 Varna Sangli 800 496 62 516 0 2625 0 539 67 535 539 542 507 549 
24 Dudhganga Kolhapur 679 526 77 526 0 2828 0 449 66 398 406 307 376 450 
25 Radhanagari Kolhapur 220 133 60 133 0 4385 0 140 64 140 159 124 131 145 
26 Tulshi Kolhapur 92 76 83 76 0 2180 0 67 73 66 65 68 67 61 

Subtotal 1-26  7427 4811 65 4991    4578 62 3110 2641 3046 2699 2573 
27 Koyana Satara 2677 1583 59 1658 0 3874 0 1724 64 1624 1689 1670 1572 1465 

Total  10104 6394 63 6649    6302 62 4734 4330 4716 4271 4038 
             Blanks assumed zeros 
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Table 2: Dams owned by Tata company in Pune District        

Data of 18 Nov. 2005             
            YTD Last year this day   Prev. yrs. This day 
  Useable water (Mill.cu.mtr.)   Rainfall   Usable   5 yr.ave       
Name of         Rainfall since YTD Qntty.   this day         
dam Planned Actual    Actual today June1,05 Rainfall (Mill.   (Mill.cu.         

    
this 
day % 

last 
wk. (MM) (mm) (MM) cu.mtr. % Mtr.) 2000 2001 2002 2003 

                              
Mulshi 523 440 84 451 0 8290 5495 378 72 323 311 310 286 328 
Andhra 339 288 85 304 0 2869 2105 233 69 188 167 181 176 185 
Valvan 66 55 83 59 0 5742 3591 10 15 19 26 10 20 28 
Shirvate 191 170 89 171 0 4089 2602 130 68 106 99 113 100 91 
Lonavala 12 0 0 0 0 6761 4633 0 0 2 2 2 4 1 
Total 1131 953 84 985    751 66 638 605 616 586 633 

 
 

Table 3: Surface water projects in the Pune division, Maharashtra. (28 Nov. 2005) 
(Pune Division includes the following districts: Pune, Satara, Kolhapur, Solapur and Sangli) 

 
Status this day past years 

2004 2003 

 No. of 
projects 

Planned 
Capacity 
(Mill.cu.mtr.) 

Actual 
Qtty. Of 
water today 
(Mill.cu.mtr.) 

 
 
 
% 

Qtty. 
Last 
week 

Qtty. 
(Mill.cu.mt
r.) 

% Qtty. 
(Mill.cu.mtr.) 

% 

Large projects 26 7479 6923 93 7091 6359 85 4755 64 
Medium projects 51 1103 720 65 755 650 59 460 42 
Small projects 411 887 444 50 466 424 48 167 19 
Division Total 488 9469 8087 87 8392 7433 78 5382 57 
State Total 2111 31512 26093 83 26717 19736 63 

 
18545 
 

59 
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Figure 10: Deccan Volcanic Province of India 
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A well in Deccan basalt 

 
Table 4: Groundwater in Maharashtra (Central Groundwater Board, Govt. of India) 

Dynamic Resources  

Total Replenishable Groundwater 
Resource 

37.82 BCM/Yr 

Provision for Domestic, Industrial 
& Other uses 

12.40 BCM/Yr 

Available Groundwater Resources 
for irrigation 

25.47 BCM/Yr  

Net Draft 9.44 BCM/Yr 

In storage fresh water resources 38 BCM 

Developmental Monitoring  

Dark watersheds 72 

Overexploited watersheds 154 

Exploratory Tube wells 
Constructed (as on 31.03.2005) 

891(Departmental)  
80 (Contractual) 

Exploratory Tube wells handed 
over 
(as on 31.03.2005) 

751 

No. of groundwater observation 
wells 

1468 

Parts of Districts showing 
groundwater levels declining 
trends (more than 20 cm per 
year) Pre-Monsoon (1995-2004) 

Ahmadnagar, Akola, Amravati, Aurangabad, Beed, Bhandara, 
Buldana, Chandrapur, Dhule, Gadchiroli, Gondia, Hingoli, 
Jalgaon, Jalna, Kolhapur, Latur, Mumbai, Nagpur, Nanded, 
Nandurbar, Nashik, Osmanabad, Parbhani, Pune, Raigad, 
Ratnagiri, Sangli, Satara, Sindhudurg, Solapur, Thane, Wardha, 
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Washim, Yavatmal 

Groundwater User Maps 34 districts  

Artificial Recharge (AR) 

�Area identified for AR: 65267 sq km 
�Quantity of Surface Water to be Recharged: 2318 MCM 
�Feasible AR structures: 8108 Percolation tanks, 16598 Cement 
plugs, 2300 Recharge shafts, RTRWH for 8.78 lakh houses, 3500 
run off harvesting. 

 
AR schemes completed during VIII Plan :2 
AR schemes completed during IX Plan: 3 
 

Groundwater Quality Problems  

Contaminants Districts affected in parts 

Salinity Amaravati, Akola 

Fluoride Bhandara, Chandrapur, Nanded, Aurangabad 
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Figure 11:  Hydrograph of Loni 2 well in Ambegaon Taluka, Pune District 
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Figure 12:  Hydrograph of Baramati Rural well in Baramati Taluka, Pune District 

 
 

 
Figure 13:  Hydrograph of Bhor 3 well in Bhor Taluka, Pune District 

 
 

 
Figure 14:  Hydrograph of well Gar village in Daund Taluka, Pune District 



 19 

 
 

 
Figure 15:  Hydrograph of Arvi well in Haveli Taluk a, Pune District 

 
 

 

 
Figure 16:  Hydrograph of Kalamb 1 well in Indapur Taluka, Pune District 

 
 

 

 
Figure 17:  Hydrograph of Pimpalwadi well in Junnar Taluka, Pune District 
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Figure 18:  Hydrograph of Varude well in Khed Taluka, Pune District 
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Figure 19: Groundwater overexploitation and water intensive crops in Maharashtra 
(Courtesy: R & D cell, GSDA, GoM) 
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Figure 20: Groundwater quality indicator- dissolved substances in mg/liter (mgl) 

(Courtesy: GSDA, GoM) 
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Figure 21: Problems related to groundwater in Maharashtra (Courtesy: GSDA, GoM) 
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Figure 22: Groundwater exploitation status in Pune district (2004-2005).12 
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Table 5: Water rates for flowing water canals by season effective July 1, 2003. 
(Maharashtra Department of Irrigation) 

Category Crop Water Rate 
(Rs./Hectare) 

1. Rabi Wheat 476.00 
2. Rabi Peanut, Rabi summer Rice 724.00 
3. Summer Peanut, Summer Cotton 1,438.00 
4. Sugarcane, Bananas 6,297.00 
 Drip/Sprinkle irrigation  

5. Sugarcane, Bananas 4,205.00 
 Lift irrigation  

6. Sugarcane, Bananas (flow from canal) 1,810.00 
7. Sugarcane, Bananas (drip irrigation) 1,250.00 
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Table 6: Seasonal water rates for volumetric supply from canals 
Kharif 47.60 (Rs./1,000 cubic meters) 
Rabi 71.40 (Rs./1,000 cubic meters) 

Summer 144.80 (Rs./1,000 cubic meters) 
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Table 7: Rates for water used as raw material to make drinks and for household use 
(Valid from July 1, 2003 - Rs. /10,000 liters) 

Category 
No. 

Type of use Water used as 
raw material 
for drinks 

Water used 
for industrial 
purposes 

Water used 
in 
households 

1. From dams on 
rivers 

145.00 29.00 1.30 

2. From canals by lift 
irrigation 

   

 a) If storage tank 
present 

290.00 60.00 3.25 

 b) If no storage tank 
present 

360.00 71.50 5.00 

3. Downstream from 
dam 

   

 a) If storage tank 
present 

220.00 47.00 2.50 

 b)If no storage tank 
present 

360.00 71.50 5.00 

4. If user has 
investments in dam 
construction 

50.00 10.00 1.15 
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Table 8: Recovery and arrears of water bills for irrigation and non-irrigation uses (Billion Rs.) 
Year Arrears Charges Recovery Year-end un-recovered  
 Irrigation     Non-Irrig.       Total Irrigation            Non-Irrig.              Total Irrigation             Non-Irrig.        Total Irrigation          Non-Irrig.   Total 
1997-98 1.3413 1.9807 3.3220 0.4107 0.7622 1.1729 0.24065 0.5696 0.8161 1.50055 2.1733 3.6788 
1998-99 1.5055 2.1733 3.6788 0.4166 1.5338 1.9504 0.3251 0.8097 1.1348 1.5970 2.8974 4.4944 
1999-00 1.5970 2.8974 4.4944 0.6762 2.0860 2.7622 0.3718 1.3565 1.7283 1.9014 3.6269 5.5283 
2000-01 1.9014 3.6269 5.5283 0.7448 3.6260 4.3708 0.4123 1.5399 1.9522 2.2339 5.7130 7.9469 
2001-02 2.2339 5.7130 7.9469 0.8472 3.6883 4.5355 0.4357 2.0812 2.5169 2.6454 7.3201 9.9655 
2002-03 2.6264 7.2681 9.8945 0.8317 3.6068 4.4385 0.4202 3.3550 3.7752 3.0379 7.5299 10.5578 
2003-04 3.2359 3.3173 6.5532 0.9303 3.6026 4.5329 0.4289 3.3474 3.7763 3.7373 3.5725 7.3098 
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Table 9: Division audit of water bills and recovery for year 2003-2004 (Million Rs.) 
 

Division Irrigation 
 Unrecovered as of March 2004 (Million Rs.) 
 From arrears From current charges Total 
Konkan 41.082 8.866 49.948 
Nashik 137.367 47.829 185.196 
Pune 1,015.634 356.365 1,371.999 
Aurangabad 1,510.506 186.886 1,697.392 
Amaravati 27.585 12.737 40.322 
Nagpur 312.298 80.203 392.501 
Maharashtra  3,044.472 692.886 3,737.358 
 
Division Non-Irrigation 
 Unrecovered as of March 2004 (Million Rs.) 
 From arrears From current charges Total 
Konkan 612.049 171.192 783.241 
Nashik 582.006 312.995 895.001 
Pune 771.045 292.458 1,063.503 
Aurangabad 492.790 230.535 723.325 
Amaravati 11.472 3.096 14.568 
Nagpur 67.365 25.485 92.850 
Maharashtra  2,536.727 1,035.761 3,572.488 
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Table 10: Repair and maintenance expenses, billing and recovery, Irrigation Department, 
Maharashtra State 1998-99 to 2003-04 (Billion Rs.) 

Year Repair & 
Maintenance 
Expense 
(R&M) 

Billing 
for 
irrigation 
& non-
irrigation 
water 

Recovery 
of bills 

Percent 
recovery 
of billed 
charges 

Recovered 
amount as 
percent of 
R&M 
expenses 

1998-
99 

3.79 1.95 1.14 58.0 30.0 

1999-
00 

4.33 2.76 1.73 63.0 40.0 

2000-
01 

4.90 4.37 1.95 45.0 40.0 

2001-
02 

4.50 4.54 2.52 56.0 56.0 

2002-
03 

3.70 4.44 3.77 85.0 1.02.0 

2003-
04 

3.33 4.53 3.78 83.0 114.0 

 

 
Figure 23: Cost of O&M and the water charges recovery in Maharashtra (Reference #3). 
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ii Two national level energy policy decisions in the last two years need to be mentioned here. First, the decision to sign a natural 
gas pipeline agreement with Iran and Pakistan, two Islamic fundamentalist states with a long standing animosity towards secular but 
Hindu majority India. The Realpolitik of the situation would fundamentally question the wisdom of India giving a critical weapon in 
the hands of two hostile neighbors. Already, Iran has undermined the agreement by signing a unilateral agreement with Pakistan 
which gives most of the gas to Pakistan. The other agreement is the nuclear agreement between the United States and India by 
which India commits to separate the military and civilian nuclear facilities and accepts international supervision of the civilian 
facilities in exchange for American nuclear fuel and other civilian power technology. The U.S. Congress has added the condition 
that India must abstain from further strategic nuclear tests, thus asking India to accept the conditions of the international Non 
Proliferation Treaty (NPT) even though India is not a signatory to NPT. Doubts have also been raised about how modern the U.S. 
technology promised to India could be in view of the fact that no nuclear power plant has been built in the U.S. in almost three 
decades. And finally, no part of the agreement can actually deliver significant quantities of nuclear electricity in India in the 
foreseeable future. The strategic and political price India stands to pay for these two energy decisions have been questioned by 
knowledgeable people.  
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Table 11: Sewage generation by municipal corporations and councils in Pune district 
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Table 12: Sewage treatment plants, Pune Municipal Corporation (Source MPCB) 
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Table 13: Sewage treatment plants, Pimpri-Chinchwad Municipal Corporation (Source: MPCB) 
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Figure 24: Profile of dissolved oxygen and free CO2 in Mutha River near Pune city, India. 

Table 14: Water Quality Standards for Best Designated Usages 

Category of Fresh 
Water 

A - I A-II A-III A-IV 

Best Usage  Unfiltered 
Public water 
supply after 
approved 
disinfection 

Public water 
supply with 
approved 
treatment 
equal to 
coagulation, 
sedimentation 
& 
disinfection. 

Not fit for 
human  
consumption, 
Fish & 
Wildlife 
Propagation. 

Fit for 
Agriculture,  
Industrial 
cooling & 
process 
water. 

Chemical Qualities : Maximum allowable concentration 

1. Toxic Substances 

Arsenic (As) 0.3 mg/l 0.3 mg/l 1.0 mg/l 0.1 mg/l 

Cadmium (Cd) 0.01 mg/l 0.01 mg/l - - 

Chromium ( Cr ) 0.05 mg/l 0.05 mg/l 0.05 mg/l 0.2 mg/l 

Cyanide (CN) 0.05 mg/l 0.1 mg/l 0.05 mg/l 0.2 mg/l 

Lead (Pb) 0.1 mg/l 0.1 mg/l - 0.1 mg/l 

Boron (B)  - - - 0.2 mg/l 

Mercury (Hg) 0.001 mg/l 0.001 mg/l 0.001 mg/l 2.0 mg/l 

Gross alpha activity 3 PCI/l 10-9 uc/ml 3 PCI/l 3 PCI/l 

Gross Beta activity 30 PCI/l 10-8 uc/m 30 PCI/l 30 PCI/l 

2. Substances affecting health 

Fluoride (F) 1.5 mg/l 1.5 mg/l - 1.0 mg/l 
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Nitrates (NO3) 45 mg/l 45 mg/l - - 

3. Substances affecting the potability of water 

pH 6.5 to 8.5 6.0 to 8.5 6.5 to 9.0 6.5 to 9.0 

T.D.S. - T.D.S. T.D.S. -. 

Total Solids 1500 mg/l. 1500 mg/l. -. - 

Total Suspended 
Solids 

25 mg/l - - - 

Total Hardness 
(CaCO3) 

50 mg/l - - - 

Total Residual 
Chlorine 

- - - - 

Electrical conduct at 
25. C - - 1000 x 10-6 

mhos 
3000 x 10-6 
mhos 

Free Carbon Di- 
Oxide - - 12 mg/l - 

Free Ammoniacal 
Nitrogen - - 1.2 mg/l - 

Oil & Grease - - 0.1 mg/l - 

Pesticides - - 0.02 mg/l - 

Biotic Index - - 6.0 mg/l - 
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iii Mr. B.K. Dhonde, Mr. Vilasrao Salunkhe, Mr. Popatrao Pawar and Mr. Anna Hazare as individuals and Gomukh, AFARM, 
SOPPECOM, Pani Panchayat, ACWADAM as organizations deserve credit.  
iv Dr. Madhav Chitale, Dr. Vidyanand Ranade and others were in government service and continue to make monumental 
contributions. 
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Figure 24: Physical and economic interconnections between water and other infrastructural facilities. 
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Three specific case studies are presented below, as annexes to the main report. These are given in the following 
section. 
 
Case study 1: Water and Sanitation Situation in Pune City 
 
Pune is located at the confluence of the Mula and Mutha rivers.  From its original extent around the immediate 
proximity of the confluence the city has spread in all directions, distinguishing itself from the primarily NS spread of 
Mumbai. Pune’s spread in all directions poses infrastructural challenges different from Mumbai. The map below 
provides an overview of this rapidly expanding city. 

 
 
The area and population of the city of Pune are both changing rapidly. The city occupies roughly 450 sq. kms. and 
has a population of about 4 million. Including the adjacent urban areas of Pimpri and Chinchwad the area is about 
700 sq. kms and the population about 5 million. The growth rate in population from 1991 to 2001 has been 5.3% per 
year. Accordingly, the challenges in the water supply and sanitation areas have become more formidable. 
 
Cities in general have been better served with respect to water than the rural people. Pune, in fact, is one of the best 
provided cities in the entire country. Even so, it faces problems already and is looking to the future with greater 
anxiety because water appears to be becoming a “zero sum game” between Pune City and the rural areas. An 
increasing share of the total available water supply is being used to meet the needs of Pune City. In the face of 
limited surface and groundwater resources this situation may soon lead to urban-rural disputes. 
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The current water supply in the city of Pune is about 800 million liters per day. The water is purchased from the 
Maharashtra State Department of Irrigation from the Khadakvasla dam on the Mutha River and brought to Pune 
through a 3 m. diameter pipeline. As shown in the table below, there are five water treatment facilities in Pune. The 
larger Warje facility was inaugurated in the last week of May 2006 and the Wadgaon facility will be commissioned 
shortly. The total capacity of these facilities adds up to just over a billion liters per day: 
 

 
About 85% of the treated water is stored in open 
reservoirs, thereby exposing it to contamination because of 
human habitation in their vicinity. Only 15% of the treated 
water remains isolated from contamination.  However, all 
the distribution in the city takes place in closed pipelines. 
 
Table 7 in the body of this report indicates that the highest 
rate for household usage of water from the irrigation 
department is Rs.5 per 10,000 liters. The highest rate for 
bottled drinks manufacturers is Rs. 360 per 10,000 liters. 
 

According to city water officialsv, Pune city spends about Rs.750 million annually to operate the treatment plants 
and the distribution system and collects Rs. 1.1 billion in water charges. A similar claim of profitability is also made 
on behalf of Mumbai water system, but it cannot be verified here. Other sources and this author’s own findings from 
city’s published data indicate that revenues fall considerably short of costs. The city’s published tax demand data 
show that water tax demand for the year 2005-2006 is about Rs. 506 million. At the current consumption level of 
800 million liters per day – 292 Billion liters per year - the non-capital expenses on water amount to Rs. 25.70 per 
10,000 liters. The water taxes, if recovered as demanded, would cover about Rs.17.00 per 10,000 liters or 66% of 
the cost of operating the treatment plants and distributing the water. Other independent studies put this number at 
about 60- 75% of costs but none stipulates full recovery of cost even without the capital expenditure31,32. As 
observed previously in this report, the statistics of the Maharashtra State Irrigation Department show that it is unable 
to recover water bills fully from the agricultural as well as non-agricultural customers. If major municipal customers 
are making profits on water sales to citizens it remains a puzzle why the state, which sells water to the cities, reports 
losses. If capital costs were added to the expenses, the demanded water taxes would cover an even smaller portion of 
the total cost. 
 
Consumers often augment their supply of water through tanker purchase.  A 10,000 liter tanker, on an average, costs 
Rs.400. A significant proportion of Pune’s families must purchase tanker water each year.  Although citizens thus 
pay for water, often untreated, there is reluctance to allow the public water supply system to charge enough for water 
to cover costs. Political reasons prevent elected officials from dealing squarely with the issue of water metering and 
pricing. The billing for water takes place as part of the property tax. The basis of water charges for homes is the 
assessed value of the dwellings and varies greatly; older dwellings are charged lower than newer ones. There is no 
relationship between water tax level and actual consumption of water as there are no meters and the numbers of 
residents in dwellings are not taken in to account. 
 
The water supply system faces some challenges stemming from a combination of avoidable and unavoidable factors: 

·  With about 200 liters per day per capita water availability Pune is one of the best supplied cities in India; 
yet inadequate electricity supply often prohibits pumping. Most parts of the city get water on the tap only 
for a few hours a day. This results in excessive water storage by some and hardships for those who cannot 
store water. Round-the-clock availability of water on the tap could, in fact, result in reducing water 
consumption through the reduction in the anxiety about water. 

·  The number of local tanks and pumping stations cannot keep pace with the rate of expansion of the city’s 
area, with the result that water pressure in farther out areas is too low to provide desired amount of water in 
limited pumping hours. At the same time, areas nearer to the pumping stations get inordinately high 
pressured water supply, often for many more hours than at remote areas. Additional substations throughout 
the city are essential to equalize pressure as well as provide equitable quantities of water to all. 

                                                      
v Mr. V. Kharwadkar, Additional City Engineer, Water Supply & Sewerage, Pune Municipal Corporation, statement at 
“Community based urban water, sanitation and waste water systems” A workshop organized by the Maratha Chamber of 
Commerce, Industry and Agriculture, Pune Municipal Corporation, SOPPECOM and CEE, and supported by the United 
States Education Foundation in India in Pune on June 5, 2006. 

Name of treatment plant Capacity(Million Ltr/d)  
Parvati 510 
Cantonment 270 
Wagholi 10 
Holkar Bridge 25 
Warje 15 
Total existing capacity 830 
To be commissioned  
Wadgaon 125 
Warje 100 
Total capacity 1,055 
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·  A significant proportion of Pune’s water supply is procured by citizens through private tanker purchases. 
Some of this water comes from the city’s own treated stock but much comes from private wells. Citizens 
also resort to bore wells on their own premises. In either case there is no quality control or treatment. (See 
next section for an example of a housing cooperative).  

·  The supply network of pipelines in the older parts of the city is inadequately mapped. Maintenance and 
repair work in these areas is, therefore, time consuming and expensive. It also results in unnecessary 
digging of roads, causing traffic problems and damage to roads, electric supply lines, telecommunications 
lines and sewer lines. Likewise, television and  internet cables are often randomly imbedded inches below 
the road surface. They can be damaged when repair work is conducted on water and other lines deeper 
underground. 

·  In some parts of the city, there is a lack of physical separation of clean water supply lines and sewer lines 
or open gutters, resulting in health hazards. Cases of gastroenteritis are in the news frequently as a result of 
drinking water pollution. 

·  Improved coordination with the city’s sewerage collection network and treatment plants is essential to 
protect not only the water supply through pipelines but also to protect the city’s groundwater from 
contamination. 

·  The lack of confidence in the quality of city’s water supply has given rise to a booming market for mini 
water treatment equipment, referred to mostly by the name of a prominent manufacturer “Aqua guard”. 
These mini plants use active charcoal and ultra violet light to kill biological agents and remove some of the 
other impurities. The boom in bore well drilling business is also the result of the unreliable and inadequate 
municipal water supply. 

  
The city has taken some steps to address the uncontrolled use of groundwater, resulting from the citizens’ inability 
to depend on reliable water supply from the municipal system. The Groundwater Surveys and Development Agency 
(GSDA) of the Government of Maharashtra has been contracted to survey the quality of the groundwater being used 
in the city. By all indications, this is a formidable task because adequate records of all the bore wells in the city are 
the first requirement. It is doubtful if such records exist. 
 
It is also planned to enforce rooftop rainwater harvesting, at least in the new developments. Several important 
questions need to be asked before rainwater harvesting can be a reality of some benefit. For instance, how much 
water can be stored on site? Pune rainfall averages about 800 mm annually. A 100 m2 rooftop would receive about 
80 m3 of water annually, most of it on 10 to 15 days within the monsoon season.  At an average need of 150 liters 
per person per day, 80 m3 would be adequate to meet roughly one third of the annual requirements of a family of 
four, provided there is space to store this much water. Most people live in apartment housing and the available 
rooftop area per family is significantly smaller. However, precise economic estimates may justify rainwater storage 
even if it would supply a smaller fraction of the needs. Another perspective on rainwater harvesting in the city 
would be in connection with groundwater recharging. Harvested rainwater could be stored in the already existing 
bore wells to enhance groundwater availability in the dry months. However, taking any such decisions would, as a 
prerequisite, need a sound hydrogeological understanding of the aquifers underlying Pune city. 
  
The treatment of sewage is an equally important issue in Pune city as well as the adjoining Pimpri-Chinchwad 
municipalities. Table 12 in the body of this report shows that in Pune city the capacity of the five commissioned 
sewage treatment plants totals 305 million liters per day or 67% of what is needed today. As mentioned there, the 
largest of these plants is estimated to be functioning at 50% capacity level.  This accounts for about 10% of the 
sewage generated in Pune city area. Other treatment plants are estimated to account for another 10%, with the result 
that 80% of the domestic sewage from Pune Municipal Corporation goes untreated into the Mula and Mutha rivers. 
The water quality in the rivers near Pune has been severely affected as a result of this action. 
 
The race between city expansion and water security in Pune requires attention to factors seemingly not directly 
related to water, such as sewage treatment, electricity supply, infrastructure and land use planning. A massive influx 
of capital is required for the water and sewer system to catch up with the current needs, and an even greater amount 
of funds to build ahead to meet the growing needs. The lack of money may be critical; the implementation of 
planned projects for system maintenance and new construction is equally important. Currently, neither the municipal 
corporation nor the water authority in Pune has a record of performance that would justify confidence.  
 
An important way to raise the required money is to bring the water tax revenue on par with actual costs.  This 
requires an equitable pricing and billings system based on measurement of water consumption.  While seemingly 
straight forward in normal housing facilities and industries, metering can be difficult in low class housing areas 
where many families share a single water tap. Other issues plague the metering concept as well. Primarily, the 
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administration’s will to implement metering seems to be lacking. Secondarily, the mechanical reliability of metering 
equipment and their protection from tampering need to be guaranteed. The concept of Water Users Associations 
(WUA) contemplated at the state level in Maharashtra could be used in low class housing areas to ensure that 
citizens pay adequately for the water supply.  Cooperative housing societies, which currently are not involved in 
water billing, could also be required to form WUAs so that a single water meter per Society would count municipal 
supply, leaving internal accounting to the Society. 
 
A fundamental rule in city planning is to ensure that the infrastructure – access road, water, electricity, 
telecommunication etc. – is in place before building permits are granted. No such rule exists in Pune or in any of the 
communities in India. Knowledge of the sound principles of planning and implementation is not lacking but the will 
and ability to implement them is missing all around. 
  
Beyond the procurement of adequate funds and implementation of metering of consumption the city would benefit 
from strict and timely action and plan implementation. Delays in implementation not only cost money, e.g. interest 
on borrowed funds, but also opportunity costs for the entire economy of the city, which ultimately affects the tax 
revenues of the municipality and perpetuates the problems.  
�
�
Case study 2: Springfields Co-operative Housing Society, Kothrud, Pune  
 
City dwellers in Pune district, as in most of India, resort to self help with regard to their water needs and problems. 
In this section, an example has been provided of a cooperative housing society.   
 
Cooperative housing societies are similar to the condominiums in the United States. The owners come together after 
they purchase the condos and agree to cooperatively manage the common facilities for the benefit of all.  The 
Springfields Co-operative Housing Society can be considered as a housing facility for the upper middle class. It is a 
gated community with its own swimming pool and a club house. In this sense, it is not typical of the housing most 
people live in. However, it is quite similar to most people’s situation because it faces the same problems with respect 
to utilities such as water, electricity, sewer lines and other public services. Despite the club house and the swimming 
pool the prices of the apartments in Springfields are not much different from other middle class housing facilities; 
the difference would be in the monthly maintenance charges that owners pay for the swimming pool, the club house 
and the security personnel. Increasingly, this type of housing is becoming common in Pune and other cities. 
 
Springfields consists of four, eight storey, apartment houses with a common municipal water supply, electric power 
access and sewer line. As the sketch below shows, municipal water is first accumulated in underground tanks and 
subsequently pumped into roof-top storage tanks, from where water is supplied to individual residences under 
gravity. This arrangement is necessary because municipal water supply does not come with enough pressure to reach 
higher levels in buildings. It is also necessary because of the limited hours of supply of municipal water.  As a result, 
individual residences have no direct municipal water lines. The lack of pressure and the limited amount of municipal 
water are as much the result of the water inadequacy as of the lack of availability of electricity for pumping water. 
Societies such as the Springfields install their own generators for make-up electricity. 
 
The 7 tanks on the ground have a capacity of 40,000 liters each. Three of these tanks store drinking water and four 
store water for other uses. Electric pumps transfer the water to rooftop tanks. Every building has 4 roof-top tanks of 
30,000 liter capacity each, 2 for drinking water, 2 for water for other uses. 
 
 
 

Estimated water requirement for a family of 4 
Drinking and cooking 15 liters/person 60 liters 
Showers/Bathing 50 liters/person  200 liters 
Toilet flushing, 10 liters/flush, 4 flushes/person 160 liters 
Cleaning of floors etc. 40 liters 
Watering plants 20 liters 
Washing clothes 60 liters/ load, 2 loads/day 120 liters 
  
Total daily water requirements 600 liters (150 liters/person) 
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The Society employs a staff of about 16 people to maintain and clean buildings, operate the generator, supervise the 
swimming pool, tend the gardens and watch the gates 24 hours daily. All provisions must be made for a maximum 
of about 800 persons. 
 
At 150 liters/person/day, the Springfields Co-op Housing Society needs 120,000 liters of water daily or 43.8 million 
liters annually. The data in the table below indicate that about 9.0 million liters of water is abstracted from the two 
bore wells and 3.65 million liters are purchased in tankers mostly in the five drier months of spring and summer. 
Thus, the public water supply to the Society falls short by about 29%. Groundwater provides for about 20.5% and 
tanker purchases make for 8.5% of the total water supply. The society also spends about Rs. 1,000 per day to operate 
the generator in order to compensate for the shortage of electricity received from the public supply system. 
Incidentally, this is in line with calculations made by Dr. Himanshu Kulkarni of ACWADAM for his residential 
housing society, Tarangan Park, comprising some 130 apartments or flats. His estimates indicate that some 230 liters 
of water can be distributed per capita per day for his housing society. And although the municipal water supply is 
probably far better than in Springfield, some 20-30 litres per capita per day comes from groundwater. No tanker 
water is used in Tarangan Park. 
 
Is rainwater harvesting an option for Springfields? Although it is not known whether the two bore wells suffer water 
level decline at current levels of abstraction and whether the abstraction quantities could be increased without harm 
to water levels, it seems physically possible to avoid tanker purchases altogether if rainwater harvesting were 
implemented.  Based on the assumption that Pune receives about 80 cm of rainfall each year, it would require a 
rainwater collection area of about 460 square meters to collect 365 tankers equivalent of water. 
 
The total roof-top area of the 4 buildings probably exceeds the requirement for rainwater collection. The Society 
spends about Rs. 150,000 every year for tanker purchases (at Rs.400 per tanker) or at least Rs. 750 per apartment in 
the society. Investments in rainwater harvesting would save these annual expenses. The logical and nearly costless 
storage for the collected rainwater should be the two bore wells on the premises. 
 
The Springfields Co-operative Housing Society is a microcosm of the conditions prevailing in Pune, as well as large 
parts of the state of Maharashtra with regard to water and electricity supply. Typically, the phenomenon can be 
described in the following general terms: 
 

·  The public water and electricity supply systems are inadequate and inefficient. 
·  Citizens try to help themselves by drilling bore wells to extract groundwater and by installing diesel 

electric generators. 
·  Millions of bore wells probably exist in Pune district, depleting groundwater levels at rates far exceeding 

the natural replenishment through seepage of rainwater.  A vital resource is thus being permanently 
damaged. It will thwart economic growth in the near future. 

·  Hundreds of thousands of generators produce emissions and heat that adversely affect the city’s weather 
and the climate in general. 

·  Citizens become reluctant to pay for public utilities and services because they are not getting adequate and 
good quality services, thereby affecting public revenues and further eroding the government’s ability to 
provide these services.  

·  The ultimate result is that the downward spiral continues to deteriorate the quality of life on all fronts. 
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Salient statistics of Springfield Co-operative Housing Society, Kothrud, Pune. 
Year Society was established 1999 
Number of buildings 4 
Number of apartments (2 and 3 BR) 197 
Number of residents when all apartments are occupied 800 
Approx. initial selling price Rs./Sq.ft  1,100 to 1,200 
Current market price Rs./Sq.ft 2,200 to 2,400 
  
Municipal water supply  
Size of main water pipe (cms) 10 
Size of pipe connections to tanks(cms) 4 
Daily hours of supply in summer 3 to 6  
Daily hours of supply in monsoon/winter up to 12 
Daily quantity received in summer (Liters)vi 30,000 to 50,000 
Daily quantity received in monsoon/winter (Liters)vii 120,000 
  
Own water supply  
Number of bore wells 2 
Depth of bore well(s) (Ft) 200 and 250 
Total Daily capacity of wells (Liters/day) 4-5 months/yr.viii  60,000 
  
Purchased water  
Average number of tankers per day. Tankers bought mainly in 5 months of 
spring and summer but averaged over the year. 

1 

Average size of tanker (Liters) 10,000 
Price per tanker (Rs) 400 
  
Number of installed pumps 7 
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 Case study 3: Purandar Taluka 
 
As an example of the water situation in rural Pune district, this section highlights the case of Purandar Taluka and 
the work of a voluntary organization to remedy some of the problems faced by the farmers there. 
 
Purandar Taluka in Pune district, located to the south- southeast of Pune city (see fig 5), lies in the rain shadow area 
with an average annual rainfall of 300 mm to 500mm. The groundwater in large portions of Purandar Taluka, 
especially the area stretching from the NW to the SE in the center of the Taluka, has been designated as 
overexploited (see fig.21). The area NE of the overexploited belt is considered critical with respect to groundwater. 
Portions in the west are semi-critical, whereas only the southern portion of Purandar Taluka is considered 
unaffected. 
 
There are about 109 towns and villages in the Taluka, with Saswad as its administrative center. Access to Purandar 
Taluka from Pune is either through the Katraj or the Diwe pass. The historic fort of Purandar is located in the 
Purandar hills in the western part of the Taluka at an elevation of 1,390 meters above sea level.  Apart from the 900+ 
meter high hills in the west and north of the Taluka the rest of the area in the Taluka averages 600m to 900 m in 
elevation above sea level. Much of the Purandar Taluka is drained by the Karha river and its subsidiary streams. The 
southern portion of the Taluka is drained by subsidiaries of the Neera River. However, Purandar is a traditionally 
drought prone Taluka. The historic connections of Purandar to Pune city and the famous Khandoba Temple at Jejuri 
provide the Taluka with a strategic location. The state of Maharashtra has developed an industrial park at Jejuri in 
recent years. All these factors have created a potential for the Taluka for growth. However, the basic livelihood of 
the residents of Purandar Taluka remains rooted in agriculture and, therefore, water centric. 
 
The 2001 census shows the population of Purandar Taluka to be about 225,000, of which 175,000 live in rural areas. 
The literacy rate in the Taluka is 66.6 percent. The encouraging statistic of Purandar Taluka is that the average 
household size in rural areas (5.0 persons) is only slightly different from the urban areas (4.7persons). 
 
The water concerns of the Purandar Taluka were the focus of the late Mr. Vilasrao Salunkhe, affectionately known 
as Pani Baba (Water Mystic), as part of the Gram Gourav Pratishthan or GGP, a trust for the protection of village 
dignity. An engineer by training who was genuinely concerned about the long term future of the Taluka residents, 
Mr. Salunkhe started taking active interest in Purandar Taluka in 1972 during the drought that plagued large portions 
of the state of Maharashtra. He began his work single handedly and founded the Pani Panchayat (Water Council) or 
PP, a movement based on collaboration of only a handful of farmers in developing water resources on a self-help 
foundation and a commitment to share the water thus made available. His approach to water management included 
not only the development of micro watersheds but also demand management. The initial focus was on the NE 
section of Purandar Taluka. 
 

Pump power (kW or HP) 10 Hp each 
  
Rooftop storage capacity per buildingix  

Drinking water (Liters) 60,000 
Water for other uses (Liters) 60,000 
  
Electricity supply (Hrs/day) 20 
   
Own diesel electric generation (Hours/day) 4 
Diesel consumption per day (Barrels) 1 
Daily Diesel expenses at current prices (Rs) 1,000 
  
Swimming pool dimensions (ft) 25x50 
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Two studies have been conducted by ACWADAM on behalf of the GGP33,34. 
The studies outline not only the recharge and discharge zones in the four 
micro watersheds in north-eastern Purandar Taluka but also present 
conceptual models of how different the aquifers are in different watersheds. 
The two studies clearly show how important micro watershed studies are. For 
example, whereas three of the four watersheds are drained in NS direction, 
the easternmost micro watershed - Pondhe watershed – is eastward sloping. 
The more gently sloping Pondhe watershed is characterized by shallower 
aquifers although the basic hydrogeology is similar to the other three micro 
watersheds. The studies provide an insight into the fundamentals of water 
management in this part of the Taluka where state sponsored water projects – 
mostly surface water projects - do not provide benefits, leaving tens of 
thousands of people in water scarcity. 
 
The soil and water conservation experiment of Mr. Salunkhe began at 
Naigaon village on a leased piece of land. The watershed extended over 200 
acres and the catchment area about 40 acres within it. A model farm was 
developed on the 40 acres. About 30% of the farm area is sloping and forest 
covered. Contour cultivation was developed on half of the farm area and the 
rest is irrigated with dug wells. A percolation tank was built and a well dug 
down streams from the tank. The rainfall in the area amounts to 350 to 400 
mm annually. It was decided that water will be reserved for drinking only if 

the rainfall is less than 150 mm. From 150 mm to 250 mm rainfall the irrigation was limited to “protective” 
irrigation to ensure that rain-fed crops survive the season. Rabi crops (post monsoon) were given water only when 
rainfall was 250mm to 300mm. Irrigation of 1 to 2 acres of additional land was permitted only when precipitation 
exceeded 300mm. The construction of a tank to store rain water, the digging of a well on the down side and 
pumping of its water uphill to the land were the basic steps that provided the much needed water. Steps were taken 
to stop soil erosion and encourage the seepage of rain water in to the ground by digging trenches and planting trees. 
Decisions about cropping patterns were collectively taken by participating farmers after assessing the water 
availability. Seven families from the village, chosen by the villagers themselves, receive irrigation in return for a 
payment of 2 quintals (200 kg) of grain towards maintenance costs. A total of 15 acres are cultivated on protective 
irrigation, 10 acres also grow Rabi crops (post monsoon) and 5 acres grow summer crops as well. Within years, the 
once nearly barren land began producing bumper crops of grain, fruits and vegetables as well as provided fodder for 
milk animals. Grain yield per acre rose from 2-3 quintals to 20 quintals. The demonstration was enough to convince 
some farmers to duplicate the effort. 
 
The GGP operates on the following basic rules and principles (Quoted from35): 
 

1. Water distribution is based on members in each family.  
a.  Notwithstanding the total land available with a PP family, a unit of half an acre (as land unit) per 

capita is apportioned to be irrigated under the PP scheme. 
b. An upper limit of 1000 m3 per capita is specified (although the actual limit is decided upon the 

availability of water for a particular year). 
2. Water is used only to irrigate seasonal crops 

a. Water-intensive crops like sugarcane are not permitted. 
b. Irrigation is allowed for a maximum of 8 months, depending upon water availability. 

3. Landless also have rights over water resources mobilized through watershed development. Water rights are 
apportioned to the landless of the village too, based on the principle of half an acre per capita as the unit of 
water need. 

4. De-linking of water and land rights.  
a. Water rights rest with the entire community.  
b. No transfer of water rights with land sale is permitted. The schemes are usually funded on the 

principle of ‘5:3:2’ with 50% from the government, 30% through GGP and 20% cost by the 
community. 
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Table showing comparison of Pani Panchayat schemes in Purandar taluka (after Sharma et al, ref # 35) 

 Scheme 
Name 

Source Year 
initiated 

Rainfall   

(mm) 
Acreage/ 

Beneficiary 
Crops 

Shindewadi Surface water 1981 >1000 25/35 
Pilanwadi Groundwater 

(one well) 
1981 >1000 25/35 

Mahur Surface water 1981-82 800 55/35 

 
Western 

part 

Navalewadi Groundwater 
(one well) 

1982 600 82/69 

Jowar, Bajra, 
Marigold, 

Onion, 
Tomato, 

Groundnut, 
Fodder 

Fodjai Groundwater 
(one well) 

1982 350-400 25/15  
Eastern 

part Naigaon 
model farm 

Groundwater 
(one well) 

1973-74 350-400 15/7 

Jowar, Bajra, 
Onion, 

Tomato, 
Groundnut 

 
The GGP/PP has set the precedent to involve the hydro geologists in its efforts as the local knowledge of geology is 
absolutely essential in most areas dominated by the Deccan Basalt. The emphasis on improving groundwater 
recharge through the study of geology, the management of surface water, and through demand management forms 
the foundation of sustainability. This is perhaps the greatest contribution of GGP/PP to the future of water 
management. The GGP recognizes that Water is only one aspect of development. With GGP’s success and input 
from other organizations new initiatives have sprung up. It has been recognized, for example, that real progress 
cannot take place unless the status of women is on par with that of men. The Mahila Sarvangeen Utkarsha Mandal 
(MASUM) (Women’s All-round Development Group), an NGO, started a house-to-house campaign in Parinche 
village in Purandar Taluka to convince villagers to register their homes jointly in their wife’s and their own names. 
In the mean time nearly 80 percent of home owners in Purandar Taluka have followed suit, giving women the 
security and the motivation they lacked historically. The example of Purandar Taluka may be much more significant 
than it appears because it is known that even in cities of India women are often left out in property matters even as 
state laws require women to be treated equally with men. 
 
The activities of the GGP/PP have been expanded by many more micro watersheds. Reference no. 3 provides details 
on 6 of these projects, four in the western part of Purandar Taluka, where the rainfall averages 800 mm to 1,000 mm, 
and two in the eastern part, where the rainfall average is about 300 mm. Two projects (in western Purandar Taluka) 
are surface water based, the remaining projects are all groundwater based. The table below compares the Pani 
Panchayat schemes in Purandar Taluka. The map at the end of this section shows the locations of the projects 
within the Purandar Taluka. 
 
The hydrogeology in eastern and western sections of Purandar Taluka is similar, with an alternating sequence of 
vesicular amygdaloidal basalt and compact basalt layers. Due to the difference in the overall slopes of landscapes in 
the two regions the steeper sloping western regions tap into the aquifers in the upper layers of the vesicular 
amygdaloidal basalt, whereas in the eastern region the deeper aquifers serve as source of water as they appear near 
the surface. The schemes based on surface water typically involve a dam or a tank with pumping facilities, whereas 
those based on groundwater have a percolation tank and one or more wells. 
 
Pani Panchayat has implemented about 55 schemes in Purandar Taluka which provide protective irrigation in order 
to ensure the success of one crop of basic food grains. The primary goal was to prevent population drain from 
villages to cities in search of basic livelihood. Although not all the schemes continue to function at full capacity due 
to various socio-economic reasons, the impact is recognizable in terms of the awareness that the self-help concept of 
GGP/PP works for the betterment of life.  
�
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Dug well in Naigaon 

�
Among the primary socio-economic benefits is a change from self centered thinking to group thinking and a decline 
in “anti-social” activities such as drinking. Some of the nomadic groups have settled down as long term work 
became available. Perhaps the most significant benefit observed is the time saved by women for the collection of 
drinking water on a daily basis. Participating farmers adhered to the rules of water sharing, payment of maintenance 
costs and prevention of over abstraction of water. Other rules, such as the protection of trees planted to reduce soil 
erosion are also observed carefully. The absence of official registration of the schemes, despite government money 
input, keeps outside interference from affecting the schemes’ functioning.  
 
Preliminary estimates indicate that farmers are earning handsome returns on their investments in water management. 
The estimated returns on investment are about 32%. Land values in the region have increased significantly, although 
not all the increase is attributable to the schemes’ success. Some of the increase in land value may be due to the 
proximity of the Purandar Taluka to the booming economy of Pune City and the establishment of the industrial park 
at Jejuri. 
 
The tables below provide a before-after comparison of cropping economics in the western and eastern parts of 
Purandar Taluka schemes. 
 
Summary of cropping economics in western part schemes 

Crop production Yield After project 
(Rs/acre/year) 

Before project 
(Rs/acre/year) 

Jowar 10-12 quintals 10,000 

Bajra 10-14 quintals 11,000 
Marigold 6-8    quintals 8,000 

Onion 120-150 quintals 64,000 
Tomato 50-60 quintals 40,000 

Groundnut 7-8 quintals 16,000 

Less than Rs 500 for all crops 

Cropping intensity  200-240% < 100% 

 
Summary of cropping economics in eastern part schemes  
Crop production Yield After project (Rs/acre) Before project 

(Rs/acre/year) 

Jowar 10-11 quintal 10,000 

Bajra 10-12 quintal 10,000 
Onion 120-140quintals 56,000 

Tomato 60 - 70 quintals 42,000 
Groundnut 6-7 quintal 15,000 

Less than Rs 500  

Cropping intensity  100-200% < 100% 
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Problems and Issues around Pani Panchayat Schemes 
 
The total rainfall in eastern Purandar Taluka has apparently diminished over the past three decades, from an average 
of 500 mm to 400 mm. The decline may be part of the estimated 5 to 8 percent decline in average rainfall in India 
according to some recent studies. However, more disrupting is the changed pattern of rainfall, with longer dry spells 
between heavier but fewer rainfalls.  When the Naigaon model farm project was undertaken in the early 1970s, it 
was determined that about 1,000 cubic meters of rainwater runoff could be harvested per head and about 5,000 cubic 
meters should be made available per family in order to provide protective irrigation for 1 hectare of land. The runoff 
has diminished to about 800 cubic meters per head today, in part due to the changed rainfall pattern but also due to 
increased population. It is estimated that 25 acres of land serves as the rain catchment area to serve 1 acre of 
cultivation. As a result, Pani Panchayat schemes in eastern Purandar Taluka are facing difficulties, even though the 
state government has begun to follow the pattern of development pioneered by Pani Panchayat and provide farmers 
with financial aid. 
 
A major difficulty in making the Pani Panchayat approach universally useful is the lack of geographic contiguity of 
its application. Ironically, the success of the schemes prompted those outside the scheme areas to indiscriminately 
dig or drill water wells without accepting Pani Panchayat’s basic tenet that the water resource is a community wealth 
and negatively affect the schemes22. Comprehensive planning and implementation of the Pani Panchayat approach 
over the entire Taluka, including the development of surrounding forest areas, is needed for it to be sustainable and 
effective. 
 
The schemes that were intended to serve as models, demonstrating useful ways to make the best use of available 
water endowment, were mostly in remote areas where electricity was often not available. The Maharashtra State 
Electricity Board (MSEB) found it impossible to provide connections for water pumps in such areas for lack of 
enough numbers of customers. The originators of the Pani Panchayat idea - Mr. and Mrs. Salunkhe – and others had 
to resort to non-violent “Satyagraha” demonstrations and even suffered jail time in order to persuade the MSEB to 
supply electricity in some places. 
 
Government funded surface water projects suffer from a lack of “people orientation”.  For example, these projects 
typically favor land owners on the down streams side of the dams over those in the up-streams areas. Until recently, 
up-streams land owners were allowed the use of only 6% of the water in the reservoir, the very water that was the 
result of the run off from their lands. After considerable agitation the share has been increased to 12%. Ironically, 
this amount of water is often not enough for sustenance, whereas down streams farmers grow water intensive cash 
crops such as Sugarcane. As early as in the government planning stages for dams, land speculation begins in the 
down streams areas. Politically influential individuals buy lands with an eye on the water from the dam and the 
riches it promises. In this process, over 80 percent of the population is deprived of any benefits of tax payer financed 
water projects, while a few get rich. Recognizing the politics of water, the Rashtriya Pani Panchayat Party was 
founded in 1983 and its candidates contested elections as well, but without success. The movement then reverted to 
its original grass roots approach and has stayed with it till today. 
 
The long term survival of Pani Panchayat will depend upon how successful it is in developing a feeling of 
“ownership” of the concept among participating farmers.  The experience thus far indicates that such “ownership” 
develops among some individuals. However, these individuals often develop close contacts with political parties and 
are offered “alternative” sources of income that reduces their commitment to the cause. The feeling among Pani 
Panchayat workers is that political parties have a vested interest in the failure of self help schemes like the Pani 
Panchayat. Even as political parties and government agencies provide financial help to such schemes they ensure 
that the schemes remain isolated.  
 
In recent years, rural initiatives in India, including in Purandar Taluka, have been touched by the globalization 
policies of the Governments of India as well as those of the States. State government ministers are advising farmers 
in drought prone areas that they should shift their focus to cash crops. In theory, globalization is supposed to 
facilitate “efficiency” in the sense that the most cost effective producers of any commodity in the world would be 
successful in selling their products world wide.  In areas such as the Purandar Taluka, this would promote cash crops 
such as figs and pomegranate. However, there is no provision to allow Purandar farmers to buy staple grains at a 
price lower than the cost at which they could produce them at home. Globalization requires a completely open 
market, which includes a full and unhindered access to information and total mobility of capital as well as labor. 
Unfortunately, there is no support for such freedom even in the countries such as the USA where these concepts 
originated. For the most part Indian farmers lack the information about how much land is likely to be under a certain 
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crop. This lack of information results, for example, in the kind of price fluctuations seen in the onion market 
recently. The information technology (IT) industry could help set up such an information network. 
 
The lack of understanding among politicians about the true conditions required for a successful globalization, 
combined with a lack of honesty to serve the nation, results in a level of corruption and dishonesty that is 
detrimental to economic progress. Pani Panchayat’s experience in respect to water is observable in all sectors of 
infrastructure in India, and it is proving to be the single major obstacle in the way of progress in the country. The 
roots of the neglect of infrastructure – including the skilled manpower– go back to the policies of the early 1950s. 
Many of the same policies continue today. The emphasis on big dams, big steel mills, a handful of world class 
universities such as the IITs etc. resulted in the neglect of primary and secondary education, basic technical 
education, adequate and clean water supply, electricity and telecommunication facilities, all of which are the real 
foundation for meaningful progress. 
 
The rapid urbanization in Maharashtra in general, and around Pune district in particular, has been promoted by the 
policies of rural neglect. The deterioration of the agriculture has forced farmers to migrate to cities. Farming is a 
skilled profession even though farmers rarely go to agricultural schools. When farmers migrate to cities, they 
become “unskilled” laborers, thereby depriving the nation of a skilled class and adding to the unskilled population. 
Political parties that give lip service to Gandhi’s philosophies have been ignoring Gandhi’s fundamental observation 
that “India lives in its villages”.  In reality, all the government policies have deprived the villages of the most basic 
infrastructural amenities.  Pani Panchayat is one of the many private efforts to stop this downward slide. Its success 
is crucial but by no means guaranteed. The efforts of the Pani Panchayat are aimed at stabilization of land 
productivity, without which all incentives to stay on the land are eroded. The efforts to grow cash crops could be 
harmonized with the farmer’s interests if adequate infrastructure for the processing of produce is made available to 
accommodate fluctuations in production due to weather changes. Timely information to farmers on planting 
intentions of other farmers would help arrest price fluctuations, and crop insurance schemes would provide income 
security if carefully instituted. 
 
Pani Panchayat acknowledges the gaps that need to be filled for a successful revival of rural agricultural 
communities and help the “Green Revolution” survive. What is not discernible is the political will to crack down on 
corruption and the readiness to implement government policies in the best interest of the citizens! 
 

 

 
Rainwater harvesting as a part of water 

management at GGP’s experimental plot in 
Khalad 

 

 
Agricultural experiments at GGP’s plot at Khalad 
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