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Abstract – Defective sewers must be considered as potential potshots for groundwater tainting in urban 
regions. The medium-sized city of India in SW-Germany with 50,000 occupants was subject of a 
progression of examinations on sewer leakage which are condensed and talked about in this paper. 
Among others factors, the level of contamination relies upon the synthetic piece of the wastewater and 
the measure of ex filtration. The groundwater underneath the city territory demonstrated anthropocentric 
impact bringing about raised fixations particularly of boron, potassium and sodium just as a by and large 
expanded electrical conductivity. Groundwater in the nearby region of broken sewers demonstrated run 
of the mill sewage markers, for example, dated X-beam differentiate media and microbiological 
parameters. Tainting with pharmaceutical deposits and gadolinium couldn't be found in groundwater, in 
spite of critical centralization of pharmaceuticals in wastewater. In harvest time, the substance of boron 
and microbiological contamination were higher than in spring, showing a higher proportion of 
wastewater in groundwater during times of less characteristic revive. Groundwater observing wells close 
to noticeable holes demonstrated brief time variances of EC and groundwater levels which could be 
corresponded to changes of the wastewater organization and the stream system in the funnel. 
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INTRODUCTION 

A flawed or deficient sewer framework is a reality for 
some urban areas worldwide that may at last cause 
a progression of natural and monetary issues. Much 
of the time the purpose behind sewer 
disappointments can be ascribed to expanding age. 
As per the German Association for Water, 
Wastewater and Waste for instance, practically 30% 
of German sewers are over 50 years of age (ATV - 
DVWK, 2001). Then again, leakage might be 
identified with poor materials and carelessness 
during development. For instance countless house 
associations are known to be just inappropriately 
associated with the metropolitan funnels. Regarding 
water quality, an assortment of substances, risky or 
not, are entering the groundwater through 
exhilarating sewage with potential to affect drinking 
water supplies. The volume of sewage entering 
groundwater can represent an expanded urban 
groundwater energize and locally lead to raised 
groundwater levels.  

Water is a significant asset for the endurance of any 
living article. Accessibility of the water itself and 
nature of water is getting increasingly more 
significance. Water is accessible in two structures as 
surface water and groundwater. Groundwater is 
available in porous land development is known as 

spring. Groundwater is a basic and imperative part 
of our life emotionally supportive network. The 
groundwater assets are being used for drinking, 
water system and mechanical purposes. There is 
developing worry on disintegration of groundwater 
quality because of various regular and manmade 
exercises. Groundwater is dirtied in city essentially 
because of sewage, mechanical waste and in the 
rustic territories groundwater is defiled because of 
sewage, modern waste and use of substance 
manures in the agrarian fields. The nature of 
groundwater has experienced a change to a 
degree that the groundwater isn't fit for drinking 
reason. Increment in general saltiness of the 
groundwater and nearness of high convergences of 
fluoride, nitrate, iron, arsenic, absolute hardness 
and barely any lethal metal particles have been 
seen in huge territories in a few 2 conditions of 
India. Groundwater contains wide assortments of 
broke up inorganic compound constituents in 
different fixations because of substance and 
biochemical associations among water and the 
topographical materials through which it streams 
and to a lesser degree in view of commitment from 
the air and surface water bodies.  

Imperfection sewer pipelines are dependent upon 
wastewater ex filtration, yet, on the off chance that 
lying underneath the groundwater table, may 
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likewise work as seepage frameworks releasing high 
volumes of clear groundwater to the waste water 
treatment plant (WWTP) and keeping groundwater 
heights discouraged. From the financial perspective, 
this is expanding the expenses of the wastewater 
treatment plants because of the high measures of 
extra water and can even bring about the limit over-
burden of the wastewater treatment frameworks. As 
far as groundwater assurance and cost effectiveness 
of wastewater treatment, a great state of the sewer 
organize including upkeep and restoration ought to 
be positioned a high need. Then again the recovery 
of the funnel system can bring about an ascent of the 
groundwater level, frequently prompting 
overwhelmed basements and profound development 
works.  

For a plausible and supportable urban water the 
executives, the impacts of sewage ex filtration must 
be deliberately weighted and potential dangers must 
be evaluated. This paper audits the outcomes from 
considers as of late attempted in India on natural 
effects of sewer leakage just as tending to questions 
concerning developing novel contaminations that 
might be identified with such leakages.  

SURVEYING THE RISK OF SEWER 
LEAKAGE 

A condition appraisal of sewer pipes is commonly 
practiced with the assistance of CCTV assessments. 
Nonetheless, these CCTV records and coming about 
sewer deformity databases don't uncover the 
potential for ex filtration as outwardly prominent 
imperfections don't really represent high ex filtration 
rates. Moreover, other than the outright volume of ex 
filtrating sewage, the wastewater arrangement is vital 
concerning a hazard evaluation for the groundwater. 
Though modern wastewater regularly contains an 
extraordinary number of substances risky to 
groundwater, for example, overwhelming metals, 
hydrogenated hydrocarbons, oils, and so on., 
household wastewater might be less basic from its 
unadulterated piece, however may assume a 
significant job on account of its enormous amounts 
contrasted with mechanical sewage. The biggest part 
of the systems is commonly household containing a 
high number of imperfections and in this way 
bringing about high ex filtration volumes. At long last, 
private house associations are ordinarily of poor 
condition. Basic impacts of blending of groundwater 
with local sewage are natural contamination, 
increment of organic oxygen request and the 
passage of microbial contaminants, supplements, for 
example, nitrate and phosphorous and novel 
poisons.  

GENERAL SCENARIO OF GROUNDWATER 
MANAGEMENT IN INDIA 

Groundwater is a piece of the Earth's normal hydro 
sensible cycle. The cycle is driven by the vitality of 
the sun and takes water from the enormous supply of 

the seas and moves it through the environment back 
to the seas through different courses. Precipitation 
falling on the land surface speaks to the wellspring of 
crisp water. Around one-fourth of the amount of 
precipitation penetrates the dirt and revives nearby 
springs and the dregs, is known as groundwater. As 
per Central Ground Water Board gauges, it 
represents about 80 percent of the country local 
water needs, and 50 percent of the urban water 
needs in India, relies upon groundwater. 
Groundwater is utilized for various need, for 
example, household reason, mechanical and rural 
reason.  

Because of the negative effect of human exercises, 
groundwater gets contaminated from different 
sources, for example, household sewage, modern 
effluents, radioactive waste materials, rural overflow 
water containing concoction pesticides and compost 
buildups, unsafe and biomedical waste transfer, 
lactates permeating from landfills, oil slicks and 
inadvertent leakage of water.  

REVIEW OF LITERATURE 

DeSilva et al. (2005) examined the techniques for 
evaluating invigoration and invasion at pipe level. 
The degree of sewage ex filtration and along these 
lines the hazard for groundwater contamination is 
administered by a few parameters. The primary 
variable is the region and position of the break. The 
ex filtration rate at that point relies upon the 
profundity of wastewater in the funnel. Other than 
higher weight on the release, a high water level in 
the funnel can influence abandons that are not 
secured by water during low levels.  

Mr. Patil S. (2000) had examined groundwater 
parts of India as a piece obviously for the honor of 
ME (Civil-Env.). The point of study was to know the 
groundwater quality in India partnership region. 
The technique embraced was snatch inspecting 
strategy for assortment of water test. The water 
tests were gathered from bore well, burrowed well 
and open well from India organization region. 

Dr. Reddy B. M. (2003) contemplated the 
groundwater quality in India. Consumable water 
quality assessment of India was the goal of study. 
The nature of groundwater was evaluated with the 
assistance of investigation of physical and 
substance parameters of groundwater test. 

Potential of Sewage  

An immense number of compound contaminations 
in groundwater are controlled by different universal 
or government laws. In any case, these speak to 
just a little part of synthetic concoctions that 
happen in the common or human conditions that 
can enter the groundwater through urban 
exercises. An assortment of these contaminants 
can be found in sewage, mechanical instead of 
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local, and defective sewers accordingly must be 
viewed as a potential reason for chance for human-
centric contamination in urban territories.  

New Pollutants  

McNaughton and Ternes (1999) From the gathering 
of alleged "new" toxins, on the whole named 
pharmaceuticals and dynamic fixings in close to 
home consideration items as PPCP, including 
physician endorsed drugs and biologic, yet in 
addition analytic operators, scents, sun-screen 
specialists and others. Broken sewers must be 
considered as one significant potential wellspring of 
new contamination discharge. The substances enter 
wastewater essentially through customer end utilize, 
for example, receipts and discharge of medication or 
individual cleanliness (showering, washing) just as 
transfer of undesirable or terminated materials into 
the sewer framework.  

METHODOLOGY 

Urban Water Infrastructure  

The all out length of the channel organize in India is 
442 km, of which stormwater pipelines represent 254 
km (Figure 1). Of the 188 km of sewer pipes, isolated 
sewers contain 47 km, with the staying 141 km of the 
system being joined sewers. Utilizing CCTV, a 
condition evaluation of 90 % of the city's sewer 
organize uncovered 31,006 deformities, the best 
extent of imperfections (44 %) being harmed or 
inappropriately introduced house associations, 24 % 
joint removals, 13 % splits, 5 % deterrents, root 
interruptions and consumption issues individually 
and few others (Eiswirth et al., 2003). This number 
may sound exceptionally high, yet the funnel system 
of India is very much kept up and in rather great 
condition contrasted and different urban communities 
in Germany.  

As groundwater levels are somewhat high, portions 
of the channel organize are lying in the groundwater 
variance zone or underneath the groundwater table. 
Where the channels are underneath the groundwater 
table, the high number of imperfections prompts 
groundwater entrance into the funnels. In every 
single other zone, wastewater is subject of 
exfiltration with the section through the unsaturated 
zone regularly being less than 1 or 2 m.  

Groundwater Monitoring  

A thick system of groundwater perception wells 
covers the urban zone of India and its country 
environment. Around 50 wells are utilized for 
inspecting on urban scale two times every year to 
report the state of the urban groundwater and the 
level of anthropogenic effects. For point by point 
checking eight purported center perception wells 
have been explicitly worked in the nearby region of 

significant sewer abandons related to the assistance 
of CCTV investigations. Groundwater checking wells 
demonstrating stamped quality decay are examined 
every month and investigated on explicit sewer 
marker substances. Moreover a portion of the center 
perception wells are furnished with multi-parameter 
tests for on-line checking. Examinations on ground, 
surface water and wastewater complete the 
investigations in India. 

 

Figure 1 Spatial distribution of major sewer 
defects in the case study city (after Wolf et al., 

2004) 

General groundwater condition underneath the 
urban area 

The groundwater underneath the urban zone for 
the situation study city includes a general impact of 
human exercises appearing for instance in raised 
electrical conductivities (>900 µS/cm). Eiswirth 
(2002) discovered raised groupings of sodium 
(most extreme 74 mg/l), potassium (greatest 28 
mg/l), chloride (most extreme 156 mg/l) and sulfate 
(greatest 511 mg/l).  

During region wide testing efforts in 2003, most 
noteworthy groupings of sodium, potassium, 
phosphorous and alkali were checked in the center 
perception wells near sewer abandons while 
oxygen substance were least contrasted with other 
groundwater observing wells somewhere else in 
the urban territory or outside the city (Table 1; Wolf 
et al., 2004).  

The hotspots for these substances can be different, 
going from drainage water from dumping grounds, 
street salting, over the top utilization of composts, 
tainted terrains to sewer leakage. To evaluate the 
effect of sewer leakage boron, iodated x-beam 
differentiate media, pharmaceutical buildups, 
uncommon earth components and microbiological 
parameters (E. coli, enterococci, coliform microbes) 
were broke down as pointers which could be 



 

 

Vijay* 

w
w

w
.i
g

n
it

e
d

.i
n

 

1278 

 

 Impact of Sewer Leakage on Urban Groundwater in India 

identified with wastewater inception with high 
believability. 

DATA ANALYSIS 

To think about the groundwater quality in India 
techniques determined by CPCB were received 
(CPCB, 2007). Wastewater investigation is a premise 
to know the effect of sewage transfer on groundwater 
quality in India city. The groundwater and wastewater 
tests gathered from different sources were examined 
for major physical and concoction water quality 
parameters viz. pH, Conductivity, TDS, Alkalinity, 
Hardness, Chloride, Fluoride, Sodium, BOD, COD, 
Dissolved oxygen and NO3–N. according to the 
strategy depicted in "Standard strategies for the 
assessment of water and wastewater", American 
Public Health Association (APHA,1998). 

The information acquired for various zones of India 
different parameters are appeared in reference 
section I to VIII. The noteworthy outcomes are 
graphically displayed and talked about in prior 
sections. 

 

Figure 2 Electrical conductivity (EC) data for 
various zones in India 

The TDS information acquired is exhibited in Fig. 
4.2.and Iso-fixation lines of TDS for different zones in 
India are appeared in Fig 4.3. TDS estimations of 
water tests found in the scope of 1400 to 1600 mg/L. 
These qualities are over as far as possible given by 
WHO. TDS is aggregate of the cations and anions 
fixation. 

 

Figure 3 TDS values for various zones of India 

The TDS information got was additionally used to 
plan Iso-fixation map appearing fixation lines of TDS 

as watched for different zones in India during 
September 2008 to February 2009. The guide is 
schematically introduced in the Fig 3. As referenced 
in the material and techniques for this report A, B, C 
and so on represents examining site and their 
addition 1 and 2 demonstrates the area of site in the 
skewered and unanswered territory. 

CONCLUSIONS 

Groundwater examinations have been acted in a 
common medium-sized city in Germany to research 
the effects of wastewater exfiltration from cracked 
sewers on urban groundwater. The finding of 
substances only beginning from sewage 
demonstrated wastewater impacts in groundwater in 
the urban zone, particularly in vicinity to sewers 
known to have significant imperfections. Among 
those substances was iodated x-beam differentiate 
media and microbiological markers. Raised boron 
focuses and defilements with CHC are probably 
going to result from sewer leakage yet different 
sources can't be precluded to date. Gadolinium 
was not found in obvious fixations. Pharmaceutical 
buildups couldn't be identified in groundwater so far 
in spite of stamped convergences of a few 
substances in wastewater tests and a few location 
in soil water. Be that as it may, examinations of the 
most influenced groundwater checking wells near 
significant sewer spills on pharmaceutical buildups 
are as yet remarkable.  

Boron fixations and the quantity of fecal 
microscopic organisms were higher in early harvest 
time than in spring which could be because of the 
reality, that the proportion of wastewater in 
groundwater in early fall is more prominent than in 
spring in view of low or missing common energize. 
Center groundwater perception wells penetrated 
near realized sewer deserts demonstrated raised 
convergences of alkali, boron, potassium, iodated 
differentiate media just as raised electrical 
conductivity. Close to a for the most part expanded 
SEC a few spots demonstrated conspicuous 
diurnal varieties. Responses of SEC and 
groundwater level could be corresponded to 
upgraded sewage spell in the funnel during storm 
occasions which brought about an exfiltration 
increment. Because of the high part of tempest 
water the improved exfiltration prompted a 
weakening of groundwater.  

The urban spring underneath the contextual 
analysis city is indicating broad anthropogenic 
impact. Wastewater related quality crumbling can 
predominantly be seen in groundwater checking 
wells in the nearby region to abandon sewers. The 
finding of pharmaceutical buildups in wastewater 
for the situation study city in high fixation prompts 
the supposition, that there is a lasting section of 
these substances into the groundwater-to little to 
be distinguished at this point (albeit no 
examinations has been embraced in the center 
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perception wells), groundwater stream speeds 
appear to be sufficiently high to appropriate and 
weaken these contaminants underneath any 
identification limits. By the by as there is as yet very 
little significant information about the impacts of a 
large number of the new contaminations and with 
respect to their persistency, further perceptions 
particularly in the center perception wells appear to 
be judicious. 
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