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Abstract
 Rainwater harvesting has been made compulsory for all new projects that 

are being implemented in and around urban centres, Pune is no exception 
to this rule. The government is offering incentives both to builders and the 
buyers to promote Rainwater harvesting. At the same time to accommodate 
the larger population in the same area and to make provisions for adequate 
place for parking of vehicles and other amenities, the DC rules are regularly 
updated Similar to the need to go for high rise buildings, there is a tendency 
to go deeper for basement.

The current paper highlights the lacunae in the formation of DC rules and 
their ill effects to the groundwater system, and puts a question mark where 
implementation of Rainwater harvesting in all new projects has been made 
compulsory and the long term Hydrogeological sustainability.
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Introduction

The cities in India are growing at a very fast rate. Pune, being an important upcoming metropolitan 
in the country is no exception to this. The city is growing at a very fast rate owing to its advantageous 
geographical location and its importance for rapidly developing India. Development implies greater 
exploitation of resources but doesn’t always imply their sustenance. This short sighted approach for 
development always has undesirable consequences for future.

Rainwater harvesting has become quite hype in urban areas and also has been made compulsory 
for all new upcoming projects. The government is offering incentives both to builders and the buyers 
to promote rainwater harvesting. 

Hydrogeology of Pune city

The Basalts, also know as the Deccan Volcanic Province (DVP) occupy more than 95% of the area 
within the state of Maharashtra. These Basaltic flows are not homogenous throughout their vertical 
thickness. They occur in layered sequences ranging in thickness from 7 to 45 m and represented by a 
massive and vesicular units. These flows may also often be separated a relatively thin bed of volcanic 
tuff. The Basaltic flows contain variable quantities of vesicles, amygdales, joints and weathered cap-
ping’s and are thus even hydro-geologically heterogeneous and anisotropic (Deolankar 1980).

Various studies on the groundwater systems in DVP have elaborated on existence and working of 
Shallow Groundwater Systems (SGS) existing up to a depth of 20 m from ground level (Lalwani 1993; 
Kulkarni & Deolankar 1995; Kulkarni et al. 1997). These shallow groundwater systems are the pri-
mary source of groundwater that is usually tapped to exploit groundwater.

DC rules & its implications

Development Control rules are construction related safety and environmental norms. These are 
devised by the local governing body (PMC & PCMC in this case). Due to current trend these norms 
are supposed to encourage policies of environmental sustenance in urban construction sector.

Construction sector continues to grow in the dual city of Pune and thus in order to make maximum 
use of the available space, construction of multi-storeyed basements is becoming a common phenom-
enon. As there is a constraint of commercial space, basements are being looked at for facilities such 
as parking, backup power supply etc.

Speaking strictly concerning parking space, it should be noted that both PMC and PCMC DC 
regulation 14 makes it obligatory to provide parking space according to the tenement, carpet area 
and unit area (100 m2). Moreover, in larger townships and commercial buildings it becomes obliga-
tory to have a larger parking space. It is not economical for owners/builders to have storeys above 
ground level devoted to parking thus they opt for underground parking.

By definition provided by “Draft Development Control Regulations for Development Plan Pune- 
2013” and PCMC a basement is “Storey of a building below or partly below ground level”. According 
to Draft Development Control Regulations for Development Plan Pune (2013) regulations 13.4.2(d) 
and 15.11, it is possible to build 3 tier basements going up to a maximum depth of 12 m. This legally 
permits the builders to excavate even further than 12 m for laying the foundation; approx. 15 m.

Excavation of 10-15 m cuts through the Shallow Groundwater systems this has several grave impli-
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cations. The primary damage occurs when water from the shallow aquifer leaks onto the construction 
site sometimes in the form of trickle or as a regular flow to accumulate in the excavated area (Photos 
1 & 2) only to be pumped out in to the storm water drains. It is a common practice to pump this water 
in to the storm drains for proceeding with the construction.

When the pumps are not in operation, the groundwater again tends to accumulated in the exca-
vation as a pool of water and is subject to contamination due to the anthropogenic activities, and a 
variety of contaminants enter in tot he groundwater system due to this, hydrocarbon due to oil spill 
and grease is no exception to this. 

It is quite common that even after the completion of building structure; the basements are subjected 
to regular pumping by pumps which are installed in sumps connected to a grid of drains to ensure that 
groundwater levels do not rise above the basement floor level.

Consequences

The most obvious result of this negligence towards uncontrolled withdrawal of groundwater, which 
is discharged in the storm water system throughout the year, is sharp decrease in the yield by Shallow 
Groundwater System.

The aquifer which is exposed due to excavation is subject to contamination due to construction 
activity and the later by refilling of contaminated material along with the rock aggregate and other 
excavated material and/or Brick bats. 

On an average one or more  5 hp pumps are  used to  dewater the excavation during construction 
phase that may extends to a period of  2-3 years, these pumps  operate for at least 10-12 hours a day. 
With an average discharge of a 5 hp pump being in the range of 50-60 cubic meter per hour, a 10 hour 
pumping implies a daily withdraw of nearly 500 cubic meter of water, depending on the rate of inflow 
from the aquifer that has been exposed.

The total amount of groundwater that is wasted during the construction phase alone is nearly (500 
x 365) 182500 cubic meters per year. Even after the construction is over the pump operated for a 
minimum of 2- 4 hours per day to maintain the water levels in the basement, which amounts to nearly 
100 to 200  cubic meter per day and in one year it is nearly (200 x 365) 365000 to 73000 cubic meter, 
as against this with the rains limited to only 50 days in a year and an average of 700 mm rainfall, if 
the total area were to be subjected to rainwater harvesting one would manage to harvest only 5600cu-
bic m of water per year with 80 % efficiency for a roof size of 10000 sq meters.  This leaves a deficit 
of nearly 35940 cubic meters & to replenish the groundwater that has been pumped out during the 
construction phase one would require about 32 years. Refer table (1) for above calculations.

These lacunae in the DC rules, which have been formulated without giving much thought to the 
existing natural system  is the prime cause of groundwater over exploitation and  water table decline 
that is observed in many areas in and around the urban growth centres. The quality deterioration is 
another aspect which really needs to be dealt separately.

Hence the new DC norms which now demand RWH systems to be implemented on all sites really 
are not the solution to the irreversible damage that occurs at the time of construction in the form of 
polluting and draining the shallow aquifer.
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Conclusion & Discussion

It is obvious that the formulation of DC norms falls in the preview of engineers, town planners, 
architects and bureaucrats, who have little or no knowledge or understanding of the prevalent natural 
groundwater systems. It is this lack of knowledge or a disregard to the natural resources environments 
that leads to non sustainable development which really goes un-noticed. 

Whatever benefits that were being envisaged by a compulsory implementation of Rainwater har-
vesting in reality will not happen, as more wasteful withdraw of groundwater is being resorted to in 
order to facilitate construction activity below standing groundwater levels.

Hence it is very important and the need of the hour to have a new perspective while formulating de-
velopment norms regarding urban activity that may affects the existing natural groundwater system.

It is of utmost importance to reflect upon the irreparable damage that has being done the Shal-
low Groundwater systems. The DC regulations regarding the permission to construct multi-storeyed 
underground basements should be reconsidered and need to be reframed in a ways that the natural 
shallow groundwater systems are not affected.
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Table (1): 

Rainwater Harvesting as opposed to the Construction and Post-construction phase withdraw of 
water (Note: figures for only 1 pump deployed)

Construction Phase Widthdraw

Dischargeof Pump  
(cubic mater) Hours of pumping Total Dailu discharge Total Uearly widhrawal

50 10 500 182500

Post-Construction Phase Widthdraw

Dischargeof Pump  
(cubic mater)

Minimum 
Hours of pumping Total Dailu discharge Total Uearly widhrawal

50 2 100 36500

Rainwater Harvesting Potential

Yearly rainfall
(cubic meter)

Area of plot
(sqm)

Maximum
Haversting

efficiency (%)

Yearly 
Harvesting
Potential

Yearly deficit of
Recharge

Years to recharge
construction

time withdraw

07

750

80

420 36080 434.5238095

2000 1120 35380 162.9464286

4000 2240 34260 81.47321429

(a) Heavy discharge of water at a construction 
near Bhosale Nagar

b) Two Pumps of 5HP installed at a heavily 
waterlogged construction site in Lulanagar
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