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Lahore is the second biggest city of Pakistan where groundwater is the only source of
drinking water supply for the city. On the other hand, the quality of groundwater is being
degraded due to various human activities especially due to waste disposal practices. Untreated
domestic and industrial wastes are discharged into open channels, drains, etc. which leads to
surface water and groundwater pollution. This study was undertaken to assess the changes in
groundwater environment due to such activities.

Water samples were collected on periodical basis from existing handpumps, tube wells and
drains and analyzed for isotopic (H, H, C, 0') and major dissolved ions. Samples having
high nitrate were analyzed for 5N. Selected samples were also analyzed for Coliform
bacteria. Results of only selected parameters are discussed here.

The data showed that quality of shallow groundwater has deteriorated at most of the locations
and concentrations of several chemical parameters are higher than WHO permissible levels
for drinking water. Comparison with a previous study carried out in 1991 [1], indicated a clear
increasing trend of total dissolved salts in groundwater.

An outstanding feature of the data is the increasing trend of nitrate concentrations both in
shallow and deep groundwater. Results of nitrate analysis indicate that concentrations vary
from 1 0 to 188 mg/I in shallow groundwater and 9 to 41 mg/1 in deep groundwater. Frequency
histogram of nitrate concentrations is shown in Fig. 1. Nitrates which were generally a few
ppm have increased at almost all the surveyed locations and have even crossed the WHO limit
of 45 mg/I at several shallow locations. High nitrate waters exist as isolated pockets. Results
of tritium analysis indicated that shallow groundwater has generally high tritium values.
Presence of more nitrate at shallow depths, occurrence of high nitrate waters as isolated
pockets and high tritium in contaminated waters suggest that nitrates are derived from as
presently active surface source.

In order to confirm the source of nitrate, samples having nitrate more than 45 mg/I were
analyzed for 815N(NO 3 ). Values were found ranging from ± 10.3 to ±25.1 %o . These enriched
values show that nitrates are derived from untreated domestic wastes [2] thrown into sewerage
drains, open channels, etc. Bacterial contamination of groundwater also proves the penetration
from sewerage drains. Penetration of urban recharge was also studied on the basis of 3 13C
data. It was noticed that these values are negatively skewed towards 13C index of sewerage
water (Fig, 2) confirming the pollution of shallow aquifer by sewerage drains.
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