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Abstract
This paper attemp ts to stud y the impact of bui lt environment on the immed iate surroundi ngs and
nearby places in a me tropoli tan city of Nor th India. The relation ship of built environment w ith
travel beh aviour is studied on the basis of empirical stud ies. Impact of treat ment plants, e missions
from domestic and industrial sources, vehicles and sewerage, etc., has been studied in the study
area. The conseque nces and ill -effects in nearby places have also been stud ied, based on secondary
da ta. Various development and planning issues are discussed . There is an immedi ate need to
adop t the co nce pt o f ecologica l city and to take appropria te re medial measures to achieve
sus tainability.
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Introduction
Built env iro nmen t encompasses all of the
physical parts whe re people live and work
like homes, buildings, streets, open spaces,
infrastructure, etc.The builtenvironment has
a d irect impact on a person's level of
ph ysical activity and overall health. A good
built env ir onm en t results in be tt er
prod uctivity of people economically, socially
and physically.

The concep t of land -usc planning,
zoning and master plans started to ensurea
hea lthy city. World Hea lth Orga niza tion
(WHO) defines "health as a sta te of comp lete
physical, men tal, and social well-being and
not just the absence ofd iseases or infirmity".
Urban centers are cons idered to be engines
of economic development and a ttract a lot of
people for employment from nearby and far
off p laces . Th is often re su lts in a n
acce lerated pressu re on the various
infrastructure demands, includ ing water
supply, housing, sewerage and wa ste
ma nagemen t. The increase in pop ulation
result s in a mix of planned and unplanned

developmen t of cities with a resu ltant built
environment which is often not conducive
10 gene ra l well -bei ng o f peopi e and
environment. Indian cities are increasingly
facing thi s problem of ill-effects of built
en viro nmen t o n p ublic health and
environment. This paper attemp ts to look at
the impact of built env ironmen t such as
t rea tmen t plants , inefficient drainage,
sew erage and w aste management,
transportation, land use and industries on
the well-being of peop le in a big metropolitan
city of Uttar Pradesh State of India.

Study area: Kanpur City
The district of Kanpu r is situated in the lower
section of the Ganga and Yam una rloab,
between the parallels of 25° 26' and 26"58'
North la titude and 79"31' and 80"34' Eas t
merid ians of long itud e in an irregu lar
quadrila teral shape . Th e crea tion of the
dist rict Kanpur Nagar has taken place after
1981 Census and was ea rl ie r a part of
Kanpurdistrict.
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On its Sou th-eas t is the d istrict of Fatehpur,
to the North-east lie the district s of Hardoi
and Unnao and surrounded by the district
of Kanpur-rural (Kanpur -Deha t) in the west.
The Ga nga river forms the north-eastern
boundary. Th e area is a very fertile well­
cultiv ated area and lies a t an altitude of 126
III above sea leve l.

Th e s tudy area of Kanpur Urba n
Agglomeration lies towards the North­
eas tern part of District Kanpur Naga r. It has
a total area of 298.98 sq km. It is the most
populated metropolitan city of Uttar Pradesh
Sta te and the Sta te's chief ind us trial city. It
is locat ed on the right bank of the river
Ga nga . It enjoys a cen tra l position in Utt ar
Pradesh and is at a distance of 63 km from
Luck now and 425 km from the na tiona l
cap ita l Delhi. The loca tion of the cit y is
presented in Fig. 1 and 2.

Bu ilt env ironmen t and travel
behaviour
Built enviro nmen t is a multi-dimensional
concept. Some of the dimensions of the built
environment are given as under:

1. Densit y a nd In tensit y: This gives the
amoun tof activity in a given area.

2. Land use mix: Thi s is defined by the
pro ximity of different land uses.

3. Street connectivity:This is indicated by
the directness and av ail ab ility of
alterna tive ro u tes th rough the network
and ca n be measured b y number of
in tersections per squa re kilometer of
area.

4. Aesthet ic qualities : This is given by
attractiveness and appeal of a place.

5. Regional st ructure: Dist ribution of
activities and transp ortati on faci lities
across the region

6. Travelbehaviour: this is indicated by the
d is ta nce tra vel ed to w orkplace,
sho pping, etc., kind of tra nsport used
(p u b lic/ p r iva te), ownersh ip o f
personalized vehicles, etc.
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7. Qua lity of life: this is given by vari ous
parameters like economic we ll-being,
assess to qualit y health care, life s tyle,
ed uc a tio n a l a n d emplo yment
opportuni ties, e tc.

The re is a strong association observed
between built envi ro n men t and travel
behav iour (Ha ndy, S.L. et al, 2002), and has
a direc t bea ring on human behaviour.
Currently, d irect assessme nt of im pacts of
bu ilt environment on health, eco logy and
environmen t is not d one by the ur ban
planners. The Mas ter plans prepar ed in
Indi a are limited to assigning land use,
zoning and road network plan.

The travel behaviour reflects a lot
abo u t the built-environment a nd has
im p lica tions on public health a n d
environmen t. The investigat ors conducted
a sma ll sample survey of 300 househ olds
taken from six different income-groups, to
study the travel behaviour of the people of
Kanpurcity,Table 1 presents the use of mode
of transportation for trips.
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Fig. 2 Existing ward-wise map of Kanpur city
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Table 1: Mode of transportation in Kanpur (dis aggregate dataltlncome/annum in Indian rupees)

S. Income- Per Per Own Per On Per Combi Per
No. group Bus cent Tempo cent vehicle cent foot cent nation cent Total

1 <50,000 0 0 11 37 23 9 1 33 0 0 35

2 50-1,00,000 1 100 16 53 121 46 0 0 1 25 139

3 1,00-1,50,000 0 ° ° 0 80 31 2 67 2 50 84

4 1,50-2,00,000 0 ° 2 7 24 9 0 0 1 25 27

5 2,00-2,50,000 0 ° 0 0 8 3 0 0 0 ° 8

6 >2,50,000 ° 0 1 3 6 2 0 0 0 0 7

Total 1 100 30 100 262 100 3 100 4 100 300

Per cent 0.3 10.0 87.3 1.0 1.3 100.0

Source: Based on field sur vey by investigators in 2004
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The table shows that only 10.3 p er cent
people use public tran sp ortat ion for trav el
to pl ace of work, shopp ing, and o th er
purposes. This percentage is abysmally low
compared to the metropolitan sta tus of the
city. Whereas, 87.3 per cent of the surveyed
households use their own personal vehicles
for travel. The exis ting public tran sport
sys tem for travel within the city comprises
of Bus, tem po (popularly known as Vikra ms
a n d are h igh ly po lluting) a nd Au to
rickshaw . The human-driven rickshaw is
also popular for in term ediate distances.The
city bus servic e is very poor characterized

by hi gh conges tion and poor freque ncy .
Vikrams ply on majorroads and are the most
p opula r a mong th e m otori zed public
transport system. They are, however, highly
poll uting and, in place of 6 persons, carry
10-12 pe rsons.

Place of work and the distance
travelled from pl ace of residence to work is
guide d by factors like land-us e mix, type of
public transport facility, etc. Table 2 presents
the dis tribu tion of distance of place of work
among different income-groups in Kanpur
city.

Table 2: Pla ce of work (d istance in krn) (In come/annum in Indian Rupees)

S.No. Incom e-group <2 2-4 4-6 6-8 8·10 >10 Totat !-l !-ls

1 <50,0 00 15 5 9 3 2 1 35

2 50-1,00,000 35 47 18 12 13 14 139

3 1,00-1,50,000 25 17 5 13 14 10 84

4 1,50-2,00,000 10 7 1 3 4 2 27

5 2,00-2,50,000 3 ° ° 3 ° 2 8

6 >2,50,000 1 4 1 ° 1 ° 7

Total 89 80 34 34 34 29 300

Percentage 29.7 26.7 11.3 11.3 11.3 9.7 100.0

Source: Based on field survey by investigators in 2004

The table clea rly shows that the place of
work of 56.4 per cent of the total surveyed
household s were upto 4 km, whereas 9.7 per
cent wo rking people had to go more than 10
km away for wo rk. Th is reflects that mixed­
land use is followed in most pa rts of the city
an d / or p eople prefer to li v e in close
proxim ity to their p laces of work. Th is
.however, came intuitively to the people and
is not a resu lt of planned interventions (in
the form of Master Plans).

Ownership of ve h icles in a p lace
reflects the s tatus an d qualit y of p ublic
transport ava ilab le and also a ttitude of
people to some ex tent. In the absence of a

go od p ub lic tran sport sys tem, the city is
undergoing a tremendous vehicle grow th
like most of the other metropoli tan cities in
the country . The city has more than 5 lakh
vehicles plying on its roa ds, and almost
50,000 new vehicles are added every year.
The po llution load due to these vehicles is
3350 kg/hl'. Table 3 presents the break-up
de tails of dis tribution of vehicular po llution
load while Tab le 4 and 5 presen t the veh icle
ownership (cars and two-wheelers) among
the surveyed househo lds.
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Table 3: Vehicular pollution load in Kanpur

S. No. Parameter Load in kg/hour

I.

2.

3.

4.

5.

so,
PM

NO,
CO
HC

33.7

42.2

408

2307

757

SOllrce: Enotronment Mm fngemf?llt Planfor Kanpur city, CPCB,2001

Table 4: Number of Households ha vin g Car (Incom e/annum in Indian Ru pees)

5.No. Income-group One Two >2 Tolal

1 <50,000

2 50-1,00,000 4 2 6

3 1,00-1,50,000 28 2 30

4 1,50-2,00,000 5 2 2 9

5 2,00-2,50,000 4 1 5

6 >2,50,000 4 0 2 6

Total 45 7 4 56

SOl/l'ee: Rast'd 011 field slinley by inuestigutors ill 2004

Tab le 5: Number of households having two-wheelers (Incom e/annum in Indian Rupees)

S.No. Income-group One Two >2 Tolal

1 <50,000 14 14

2 50-1,00,000 102 4 106

3 1,00-1,50,000 51 26 I 78

4 1,50-2,00,000 18 5 23

5 2,00-2,50,000 5 3 8

6 >2,50,000 1 6 7

Tolal 191 41 4 236

SOl/ree: Bmvd Oll fieldsurvey by inuestigctore in 2004

It is obse rved tha t onl y 18.6 per cent of the
surveyed households had one or more cars.
More than 85 per cen t of the surveyed
househo ld s depend on personali zed
vehicles (two-wheelers) for daily transport.
It is also observed tha t 63.6 per cen t were
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found 10 have one two-wheeler while 13.6
per cent had two two-wheelers.

There is no effort seen wh atsoever on
the part of citize ns or the local govern ment
10 improve mobility and the quality of life
for the elderly and disabled (differently able)
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Table 6: Ambient ai r quali ty in Kanpur

Ambien t Air Q uality in Kan pur

S.No. Area in th e city limits SPM in ug/m 3 Factors effecting air qualit y

Cen tra l Business District area
comprising co m me rcial area s
like of Depu ty kaPadao,Genera l
Ga nj,Parad e, Gwaltoli etc. Pan ki
Indust ial area, Power house and
the immed iate adjoining a reas
includi ng ash pond.

501 10 800
(occas ionally
exceeding 800)

• The co m m e rci a l a re as are
cha racte rised by unclean road s and
tra ffic conges tions.

• In in d us tri al areas low leve l
em iss ion fr om DC se ts . Sma ll
boiler emissions, small foundries

• Fly ash from ash pon d an d
operation of small bo ilers in Panki
Power p lant also affects air quali ty
of adjoining areas

2 Mixed us e areas in th e 350·500
sou th.sou th wes t and east side of
CED area covering Dada nagar
,G ov in d Nagar,Indus trial s ta te
e tc.
Areas adjoining to power h ouse

•

•

Impact of adjacen t industria l
emissions'
Im pact of power house fly ash

3 Areas in the sou th -east,south 250-350
and so u th -w es t s id e to C ED
area lik e Naubasta .,Ra ta n la l
N agar, Barra , Lalbangla etc.

• Commercial an d residential areas
being effected by ind ust rial areas
d uring lea-ward w ind flow .
Mos t o f the areas are und er
developing s tage with uncovered
open a reas, lead in g to d us t
proble m .

• Vehic u la r em issions

4 [ajmau Indus tria l area 350-500 • Em issions fro m s mall bo ile rs
be ing libera ted th rou gh stacks of
heigh t 15 10 30m .height

5

6

7

Area to the left of CBD consisting 250-300
Rawa tp u r v ill a ge, a ro u n d th e
a ll en fo rest, Sw a roop Nagar
,Vikas Nagar and Shard a Nagar
etc.

Areas wit h more vege tat ion and 200-300
lo w popu la tion d ens ity li ke
Can ton m en t, lIT, v ill ages and
agricu ltural la n d along th e
wes tern peripher y of the city

Agricu l tu ra l la n d along the <200
eastern bo undary of the city

• Natural so urc es of dust.dus t due
to ve hicu lar moveme nt , use of
coal/cow dung in adj oining slum
areas if an y

• Natural source of dus t
• In d ustri a l in flu en ce during lea

ward wi nd direc tion an d other
favourab le me teorol og ica l
conditions .

• Na tura l source
• Distant traces of emission s from

main city.

So urce: Enviro nme n t Man agement Pl an f or Kaupur city, CPCB
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citizens. Urban design components which
mainly concentrates on how the bui lt
environment looks and design of public
spaces is mostly absent in the study area .

Air Pollution
Kanpur is one of the major polluted cities in
India. The estimated air pollution loads in
Kanpur is 5500 kg/d from domesticsources,
2550 kg/h (142 t/d) from vehicular sources
and 12,000 kg /hI' from industrial sources
(CPCB, 2001). The major problem in case of
air pollutants in the city is due to high levels
of SPM, wh ich is exceeding the prescribed
norms in most places in the city. Respirable
dust concentrations are alarmingly high in
many locations in the city due to loose surface
soil and lack of vegetation in most parts of
the city . The SPM levels in different parts of
the city and the generators of such pollutants
are presented in Table 6.

The table illustrates that the Central
Business District area and Panki industrial
area has the highest SPM level of 501 to 800
I'm' followed by Dadanagar and
Govindnagar industrial area wh ere SPM
level of350 to500I'm' were recorded. [ajmau
area also has high SPM levels due to stack
emissions form the numerous tanneries.

Vehicular pollution loads
In the absence 01 a good public transport
system, the city is undergoing a tremendous
vehicle growth like most of the other
metropolitan cities .The city has more than 5
lakh vehicles plying on its roads, and almost
50,000 new vehicles are added every year.
The pollution load due to these vehicles is
3350 kg /hr. Table 7 presents the break-up
details of distribution of vehicular pollution
load.
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Ta b le 7: Vehicular pollution load in
Kanpur

S.No. Parameter Load in kg/hour

I. SO, 33.7
2. PM 42.2
3. NO, 408
4. CO 2307
5. HC 757

Sourc£,: Enoironnscnt Mmwge11J £'llt Planfor Knnpur
city, CPCB,2 001

Impact of Air po llution in Kanp ur
city
There are numerous ill-effects 01air pollution
on the flora, fauna and the human beings.
Kanpur, also known as "Capit al of
Tuberculosis ", is also turning out to be a
high-risk city lor asthma. The city had the
highest count. 01 respirable suspend ed
particulate matter (RSPM) in the country as
per CPCB survey, January to April 2002.The
RSPM levels varied fro m 119 to 257
micrograms per cubic metre as against the
National Ambient Air Quality Standard
(NAAQS) 0160 micrograms per cubic metre .
The pollutant triggers a lot of respiratory
ailments like,asthma.Currently, the number
01asthma patients exceeds 10 per cent of the
total population against the norm of two to
live per cent for a normal city . According to
a World Bank Study in 1995, the annual
environmental health cost for ever y citizen
in Kanpurowing to ambient air polluti on is
US$ 50 . Thus the total annual
env iro nmental health cost du e to air
pollution lor Kanpur is approximately Rs
600 crore (http ://www.ganga-icdp.org /
reports.php). An estimated annual health
incidence due to ambient air pollution in
major cities 01India is presented in Table 8.
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Ta ble 8: Es ti mates of an nual h ealth inci dences in Ind ia citi es d u e to amb ien t a ir
pollution levels

S. No . Cities Premature death Hosp ita l
admissionsand
sickness requiring
med ical treatment

Incidence of
minor sickness

1. Ahmedabad 2979
2. Banga lorc 254

3. Calcu tta 5726

4. Delhi 7491

5. Hyd ernbad 768
6. Jaipur 1145

7. Kanpur 1894

8. Madras 863

9. Mumbai 4477

10. Patna 725

1,183,033

135,887
2,022,786
2,990,012

420,947
520,947

812,381
416,966

2,57,210
319,242

72,177,644

8,326,282
179,479,908
241,958,219

31,708,958
31,708,958
49,247,224

27,859,485

156,452,916
19,561,109

Source; Gadllak, T.K., I~;sks ;11 Dl'11,;; Enuironmenta! cauca ns, HSMI, HllDCO, New Delhi

T he ta bl e clea rly ill us tra tes that th e
incidence of premature de at h due to ambient
air pollution levels is very high in Kanpur
ci ty as co mpared to o the r cities of similar
and bigger size like Banga lore, Mad ras ,
Hyd erabad, etc. The number of hospital
admi ssions and sick ness requiring medical
trea tment is ve ry high at 8.1 lakh cases in a
year,while 492 1akh. cases of minor sickness
are rep orted annually.This figure is growing
drastica lly due to increasing air pollu tion
and lack of proper remed ial measures to
check the root cause o f thi s problem.

Water pollution
Kanpur ge ts 64 per cen t of its water su pp ly
from Ganga river and the rest 34 per cen t
from tube wells . Both s urface water and
g rou nd water is severe ly poll u ted and not
fi t for co ns u m p tio n w i tho u t th o ro ug h
treatment. Eschecrich ia Colifonn and faecal
colifo rm were found in wa ter samples

collected in the city and its suburbs. The
water samples fro m Bhairon gha t pumping
sta tion (the p rima ry so urce of drinking
w a te r) and Motij heel raw inta ke po int
were fo und to be highly con ta m ina ted
(www.eco friends.orgl.

Sample s co llec te d b y the S ta te
Pollution Co n trol Board a t Bi tho o r,
Ranighat a nd ja jma u p um p ing s ta tio n
w ith their observed p h va lu e and coli form
cou n t arc p resen ted in Table 9.
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Table 9: Characteristics of Water samples in Kanpur

Sampling Sampling Total pH Faecal BOD Use Based
Points Date Coli form Coliform Class

1 BlTHOOR 04/01/2005 7500 8 3900 2.2 B

2 RANIGHAT 09/11 /2005 4300 8 900 1.6 B

3 jAjMAU
PUMPING
STATION 04/01 /2005 93000 8.1 28000 8.6 B

4 jAjMAU
PUMPING
STATION 06/05 /2005 43000 8.6 15000 6.9 B

5 jAjMAU
PUMPING
STATION 09/11 /2005 46000 8.2 23000 4.3 B

SOllree:Prepared by lnuestigntors basedall results by StatePollution Control Board

The defined use is B typ e use based class as
observed in the Table . For B type, the criterion
is that total coliform count should be less
than 500. In all the above cases however, it
is far exceeding. Even for C type usage
(drinking water source after conventional
treatment and disinfection), the defined total
coli forms coun t is less than 5000 (Ministry
of Environment and Forests) . It has been
observed that in many places in the city,
electroplating and bleaching waste
contaminates the ground water, rendering
it unfit for drinking and cooking. Improper
di sposal of munic ip al soli d waste,
biomedical and industrial waste is also
contaminating the grOlUldand surface water
in the city.
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Stntlls of Domestic Sewnge
Domestic sewage with or without treatm ent
is usually disposed off in th e available
surface water in Kanpur city, which has a
direct impact on the pollution load of the
surface water. The status of drains carrying
domestic sewage in Kanpur is presented in
Table 10 and Fig 3.
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Fig,3 Location of various Nalas and sewage treatment plants in Kanpur City
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Table 10: Stat us Report of Drain s (nalas) carry ing d om estic se wage

Name of Ihe drain
(name given accord ing
to the p lace of
discharge)

Bhaironghat- Raw water
source for kanpur

Sisamau nal

Parmath Ghat nala

J<l il nalas

Police Lines nala

Bhagwat Das Ghat nala

OEF nala

Cola Gha t nala

Massac re gha t nala

Dabka nala

Nalas in Ja!'mau
~vtany sma 1 nala s from
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Actual s tatus as on Ju ne, 2003

Bhaironghat raw wa ter inta ke point, wh ich is the pr imary so urce of d rink ing
wa ter for at least 60% of the populat ion of Kanpur, is no suffering from severe
contamina tion from. at leas t 15-20 dr ain s in the up s tream of water intake
point. Azadnagar , Dandiwada, Pehalwaan punva, KDA colony Malin Hast i
and a TAhospital drain, instead ofbcing dive rted to Nawabganj IPS, arc being
allowed to flow in Binda Shiwala (new bastl) nala which finally reaches Intake
point. Similarly Mainawatl Marg,Shivedcc u pur wa, Rani ghat, Machuwa Nagar
drains also reach raw wate r intake point.

Besides, open defecati on, washing of clot hes, bathing, use of det ergents
etc. at raw water Intake po in t go 01\ un ab at ed.

It's like a tribut ary meeting Ganga . It discharges more than 100 MLD of raw
sewage directly into river Ganga.

Parmat gha t nala is situa ted just along the Parmar temple. It receives some
sewage from Sisamau Nala , sewage from Jail, Parrna t colony, Khalasi line and
Gwal TQIiarea. It s till discharges sewage d irectly into Ga nga . The capacity of
the Parrna t IPS is 18 MLD and it receives around 20 MLD of sewage from
Sisa ruau nala, around 8·10 MLD from Jail, Parmat colony, Khalasl Line and
Gwal Tali arca.Parma t ghat area is high I)' polluted and comple tely filled with
dirt and filth along Ganga side . No measures have been taken to collect the
waste produced from the temple and also to s top the d rain carry ing raw
sewage directly into Ganga.

Small dra ins carrying sewage from the Jail pr emises find its way to Ganga.
These drains are along Sarsaiya ghat area. Beside these drains, also the sewer
lines of this locality remain choked most of the time, as a result of wh ich <I ll the
sewage ove rflows and byp asses into Ganga .

Police personnel who arc living in barracks have cons truc ted toilets on these
dr ain s which are carry ing all the sewage to Ga nga .
Also their backyard has become a dumping ground for their ga rbage and a
huge volume of garbage can be seen littered in the backyard.

Bhagwat Oas Gha t nata receives maximum sewage from the Guptar gha t IPS.
The capacity of thi s IPS is 3 MLD bu t the was te wh ich reache s here is
approximately double Thus around 3-4 MLD of raw sewage is being bypassed
di rectly into Ganga .

There arc two drai ns from OEF, whi ch are discharging their waste into Ganga .
One carr ies indu strial effluent and the e ther one sewage from their colonies.
The industria l effluent is treated and then bypa ssed in to the river, say OEF
official s.

This is in the Cantonment area . The dra in discharges its load of raw sew age
in to the Ganga. Peop le have made house connections directly in to this nnla.
There is a big dh abi (washing) gha t fun ctioning here.

No sew age flows th rough this dr ain.

There are two dra ins, one carr ies domestic waste and the other one industrial
effluent. These nalas d ischarge their load of raw sewage and effluent into the
Ganga.

the se ttlements on thecdge of the river d ischarge raw sewage into the Ganga.
These settlements also dump their solid waste into Ganga.

Source: UllOW j'fQ,frit'lIds.ors
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Stntlls Of Tnllllery Sewnge
Reports by an NGO Ecofrie nds' s ta te that
some tanneries situated at some heightalong
Gan ga have co ns tructed underground
drains from their factory to the Ga nga.They
ar c fearl essly discharg ing thei r ha zardou s
waste directly into Ganga and as a result ,
the colour of the wa ter in that stre tch looks
dark brown.

Stntlls of lllterll/edinte VIIII/ pillg Stntioll.
Tnllllery e(fl ltell ts
There is power breakdown on an average
for 7 ho urs ev ery day. The supply of d iesel
remains irregular, erratic, and insufficient
which hampers the efficient functioning of
the pumping s ta tion. Th is ult imately lead s
to bypassing of the raw sewage and tannery
effluent to the river. During monsoon the IPS
become dysfunctional and the entire sewage
and tanner y effluent is allowed to flow
directly into the river Ganga.

Besides Ganga, Pandu river is also
severely contaminated with domestic and
industrial efflue nts. Some of the drains such
as COD, Ganda Na la, Halwa Kha nda .etc.,
falling into the river Pandu carry effluent
from industries in the Panki and Dadanagar
industrial areas and pollute the river Pand u.

One of the biggest woes of the city is
its underg ro un d aqu ife rs arc ge tti ng
extremely pollu ted d ue to the po llu tion of
river Ganga and leacha te penetra tio n
from numerous legal and illegal dump
sites. A four-member team of scientists from
the National Env ironmen tal Enginee ring
Research In st itu te (N EERI) has found
th e q ua li ty o f un d e rg round wa te r in
many of th e localit ies of the ci ty and
su burbs to ta lly u n fi t for domestic usc
(\V \ V \ \'. Hi nd ti S ta nT imes oco m ) .Wa ter
samples we re collected fro m two classes of
re sponden ts (h igher an d lower in come
grou ps) from d ifferent pa r ts of the ci ty,
analyzed and found that the water sa mples
collected from the higher income groups in
th e city and s u b urb a reas fo r th e p re
monsoon and w in ter seasons contained
faecal co li fo r m . The w ate r sa mp les of

tubewells co ll ec ted from th e p eo p le
belongi ng to the lower inco me group had
faecal co liform and Escheerichia Coliform
contamination.The water samples collected
from the Bhairon Gha t pumping station and
the Motijheel raw wa ter in take po in t were
found grossly contamina ted . Similarly , all
water samples collected in w inter mon ths
from the highes t income group indicated
high rate of contamina tion. The report
sugges ted that raw wate r resources need ed
thoroug h treatment befo re being cons umed.
The ground wa ter of Pan ki indu strial area
has been found to be co ntaminated w ith
a larming le vel s of a m m on ia due to
contamination from Duncans Fertli ser
factory. The underground wa ter in areas
such as Baburia, Rak himand i, Naur iyya
Khe ra, Paza lgan], juhi and [ajm au is highly
contaminated. The chromium level in the
groundwater of these places was between
0.132 and 10 mili gram per litre, w hich is far
beyond the pe rmissible level of 0.05 miligram
per litre.

Solid Waste Management
Kanpur generates approximat el y 1500
tonnes / day of solid waste from do mestic and
commercial sources, apart from 250 to 350
tonne s / d a y of in d u s trial was te . The
responsibility of solid waste management is
entrus ted to Kanpur Na gar Mahapal ika
(Mu n ici p a l Corpora t ion). Collection
efficiency va ries fro m very poor to poor all
ove r the city. Areas ow ned by otheragencies
like Cantonment, HAL colony, Arma pur, lIT,
e tc ., have e fficient w as te co llect ion .
Peripheral areas, newly developed coloni es
and slums have very poor waste collection.
The ci ty, however, lacks an integrated
approach to rnanage was te. There is no
treatmen t of municipa l wa st e and the
collected was te co nt inue to be d umped
unscientifically at legal and illega l sites,
leadi ng to water pollution, air poll uti on ,
land degradation, spread of diseases, etc.
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Impact of urban activit ies on fri ng e
villages and suburbs
The buill enviro nme nt has its sp rea d effec t.
InKanpur, the ill-effects of various activities
like indu stries, treatmen t plants, ail' and
water pollution are not limited to the city
Iimils . The impacts have sta rted 10 appear
in th e suburbs a nd villages nearby . In
Motipur vi llage, the use of irrigation water
(which gets a residue from the eETP) has
caused abortions, skin diseases in humans
and cattle. Th e agricultural yield has gone
down drastically .

In Wajidpur and She ikhpur villages,
the tes ts cond ucted on gro und w at er (the
only source of w a ter) by th e Paci li ty for
Ecologica l and Ana lyt ical Testing, Ind ian
Inst itute of Technology, Kanpur in 2002 on
request by an NCO 'Ecofriends', showed the
following results (Table 11):

Formation of heat islands
The city lacks green spaces, especially in the
central co re area . Even in the areas
surround ing th e c i ty, th e green sp aces
ava ilable near Unnao are highly polluted
due to the con tam ina ted di sch arges from
leather tanneries. This leads to creation of
heat islands as natural vegetation is sparse
in the city. Studies of es timation about the
increase in tempera ture due to heat islands
in Ka n p ur, is not ava ila ble . This
phenom enon is however, believed to raise
air temperature in a city by 2-8°F (Gors evski
et a l, 2001).

Issu es
Urban develop men t in India is usually
guided by the Mast er Pla n. It is obse rved
however, that the currentpracticesof Master
Plan prepa ra tio n are guided prima rily by
spa tial planning and land use allocation,
followed by a roa d network plan. Universal
design conce p t with an understanding of
i m pl ica tions of va rio us land -use and
development decisions on public health is
no t visible.The first Master Plan for Kanpur
w as do ne in 1962 with an env isa ged
development plan up 10 the year 1991. The
grow th patterns achieved were however,

contrary 10 the expected a nd forecas ted
res ults of the plan . The Mast er Plan was
revised in 2001 and a ne w d raft Master Plan
for 2021 was proposed. Th e following are
observed in the new plan:

o The revi sed plan s t ill adopts
conventional techniques for forecasting.
Infact, as pec ts li ke Soli d Was te
Management have been altoge ther left out
in spile of the fact tha t the city is one of
the dirtiest cities in North India and has
an alarming rate of broncho-respiratory
problems.The re is no land iden tification
for landfills and/or solid w as te treatment
facilities.

o The dynamics of the city has not been
dealt with in a scien tific way .

o Regiona l perspective is lacking in the
current plan.

o The Mas ter Plan does not d iscu ss about
sus tainability.

o All stakeholders have not been invo lved .
o Sewage problem has not been dealt with

at its route. Kanpur is a witness to sewers
b lockage, which re sult in to sewage
backflo ws . The s itua tion worsen s in
monsoons and the cit y is often flooded
eve n w ith litt le downpours. The harmfu l
pathogens ge l ba ck in the humans
through food and wa ter resulling in poo r
health, spread of diseases and econornic
losses .

• No efforts,whatsoever, has been taken to
assimilate the was te generated in a cyclic
flow

• Kanpur city with rivers on north and
southern part is paradoxically a water
s tarved city . No effor l to s top wa stage of
wa ter, prevent exc essive pollution of
surface and undcrground wat er is seen.
Overa ll, there is a com p le te dearth of
an integra le d ap proach to wa te r
management.

o The city is an energy starved city bearing
full impacts of the poor power crisis of
Uttar Pradesh state. On an average, the
city faces power cu ts of 8 hours which
increases during peak summers. There
are no steps taken at city level to manage
the energy scenario in a better way and
to focus on s te ps like d emand-side
management and conservation.
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Table 11: Test res ul ts of Ground Water meant for Drin king a t Wajidpur, She ik h pu r villages at
Jajmau

51 Param eters Waji d p\lr Sbeikh pur WHO' No of umcs No of limcs Selective
No. (Hea vy Metals !?~g/ L) (mg/ !.) Stand a rd s grc" ter/ less gr l',l ter / less P{l l ~'n l i ,l l

/ Pestic ide s) (mg/L) then WHO lhanWHO il1llMCt
Standa rd s Sta nd ards from
for Ior Ingestion
wajtdpur Shc ikh pur healthof

wa ter

1. Arse nic Absen t 0.64 0.01 NA' · (w Times Skin
d amage
or
prob lems
w ith
ci rcula -
IOf )'
systcm s
and
inc reased
risk nf
cancer

2. Cadmiu m 1.56 Absent 0.003 520 Times NA Kid ney
danlclgc~~

3. Mercury 0.11 0.12 0.001 110 Tim es 120 Timcs Ncu rc -
log ica l
toxtc.nu

,. Nickel l.4 5 0.01 .05 72.5 Times Below WHO Increa sed
Limi ts risk of

cance r

5. Cbronu uruv l 39.5 2 37.57 .05 790 Times 751 Times Inc reased
risk o f
can cer

6. Alpha, Bel,1, 0.013 1.69Micro 2 Micro Below Below Live r o r
Gam ma BHC Mi cro g r,l ms/ g rilms / WHO WHO Kidney

g r,1 ms / Litre Litre Lim its Lim its p roblems
Litre (Alph.l,
(Bet,' Beta,
BHe Gamrna
only) BHq

End osel ph ane Absent 0.22 Micro Banned NA NA Liver or
g rams / Kid m') '
Litre p roblem s

Dield rin Absen t 0.78 Micro 0.03 Micro NA 26 Ttm cs Liver ur
g ram s/ g r,'111s / Kidney
Litr e Litre problem s

7. Sulpha te 1327 1573.6 400... •• 3.3 Times 3.9 Times Liver or
Kidney
problem s

8. Ni tra te 1200 MOD 50 (Acu te) 24 Times 128 Ti mes Inc reased
inf.' l1 t
mort" lily
(bIll<.'
baby
syn d rome)

9. Chlo ride 1285.4 595 .56 1000 ' " 1.28 Time s Oclo w WHO Live r o r
limits Kidne y

problems

ItW H O : World H e alth Organi s ation; U N A : No t Applicable
>tIt 1t m g /L: Mlf lt g ram Per Lit re; >tItU Indian Stand a rd s

SOllrce: www.(·cofril! llds.org
S im ila rl y in Noraia k hc d a , th e con cen t ra tions o f C h rom iu m , Iron . Fluorides and Pes ticides w ere 125 times ,
m o re than 1000 lim es , 4 -5 times a nd more th an hundre d limes respectively th a n the d esi ra b le lim it s fo r
dr ink in g w ater (C PC B, 1997).
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For the sake of sustainable development in
the cit)' and to promote a health)' buil t
environment, the follow ing issues come up:

i. A strategy for -operation and maintenance
o f sewerage and p u m p s ta tio ns, th e
curren t state of whic h presents a picture
of neglect and disrepa ir for the flows
al ong with was te co llec tio n and
segregation at so urce at the ward level.

ii. Treating wastewater requires provision
ofcos tly infrastructure and its continuing
operation and maintenance, but if the
"problem" is moved downstream of the
cit)' then the po llu ters make the non­
pollu ters suffer as also the case wit h solid
waste the people liv ing in the vicin ity of
d umpsiles have to breathe and access
contaminated air and water.

iii. Th e re appears to be d e ma nd for
improving sanitation services but policy
m a ke rs a re b e ing m isled b )'
unsus tai nable solu tions. So if
communities are the final owner of the
sanita tion as the)' should be the)' must
have a collective stake in detenn ining the
shape of the p roject and a commitment to
and unde rs tandi n g of th e ir future
responsibili ties.

iv. The primal')' s takeholders' perspective a t
th e househol d level has to be taken
cognizance of and theirparticipation can
bring in real cha nge.

v. Thereis an immediate need to change our
approach from inefficient and resource
co nsuming se w eragc system 10 the
sus tainable ccosan approach. It is a
sustainable, closed -loop sys tem, w hich
closes the gap between sanitation and
ag ricu lture. The underlying aim is to
close (loca l) nutrient and water cycles
with as less expend iture on material and
energy as possib le to contribu te to a
sus tainable development.

vi. The existing built-environment of the cit)'
is not promoting a healthy environmcnt.
The incr ea s in g rate o f b r o ncho­
respira tor)' di seases and stress related
problems is a tes timo ny to this.
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vii .There is a dearth of gree n spaces with a
resultant increase in heat-islands. Traffic
is in comp le te disarray at most parts
of the city, sho w ing an absence of a
technica lly sound transport plan.

Di scussion
• 11,e Master Plan or the Development Plan

mu st be integrated in approach, and mus t
be econom ica lly fea sib le, tec hnically
v ia b le , soc ia II)' accep tab le a nd
pract ica lly implementable. It sho uld be
based on the co ncep ts of sustainable
development.

• Key planning too ls and techniques such
as, In fo rmat io n sys tem , s tatis ti.cs,
operations research, system dynamics,
di scount ed cash-flow techniques, etc.,
sho uld be em p loyed while p reparing
in tegrated Developmen t Plan , in add ition
to em p loying the req uired p lanni ng
theories. However, it has been obse rved
that the present Master Plans never
consider all these as pects, and the plans
arc prepared in the air without scientific
backing.

• Due weig h tage sho ul d be g iven to
infra structure d ev el opment, energ)' ­
managem en t (at buil t environme nt level)
and a transport ne two rk plan w ith
a p propria te m oda l mix s ho u ld b e
developed in accorda nce WIth
requirements.

• The existing practice of water and energ),
consuming sewerage sys tem is proving
to be hi ghly unhea lthy and resource
consu ming in our Indian context.

• The existing practice of waste collection
and land disposal is least envi ronment
an d hu man frien d ly.There is hard ly an)'
trea tme n t faci li ty ex ce p t fo r in few
metropolitan cities and that too is not
conducive to our waste characteristics.

• Under unco ntrolled urba n iza tio n of
cities, the possibility of availabili ty of
su itable land fo r was te di sposa l wi ll
eve ntually become very scarce in f~l t Ul·e .

• There is a need to evolve a sus tainable
and socio-economical ly viable so lution
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for municipal and hazardous (industrial
and bio-med ical) waste man agem en t,
Appropria te technol ogy sho u ld be
employed in the sys tem. There is an
urgen t need to lo o k for op tima l
alt ernative so lutio ns to reduce the
amoun t of was tes finall y going for
d isp osal. There is a need to check the
current practice of ad hoc selection of site
foropendumps and instead pave the way
for sanitary landfills,

• Stricter implementation of the rules and
regu lations and to ca tch hold of the law ­
breakers especially the rich industrialist;
adoption of 'pollu ter pay' which wi ll
eventually give the right signal.

• Nee d to adop t Ecosa n approach for
san ita tion beca use clea n and hea lthy
cities are the basic req uireme n ts for a
sustainable community and a healthy
builtenviornment.

Future cities based on ecological
approach
A cit)'should be a replica ofa natural sys tem.
It should recycle all the resources and there
sho uld be zero waste prod uct ion. It should
be a people frie nd ly city with the en tire
infrastructure includ ing transportation as
people friend ly and not vehicles friend ly.
People need to vo luntary adopt simpler
lifest yl es , use more energy-e ff icien t
technologies. Pow er p rod uction should be
based on non-conventional and renewable
resources. A decentra lized concep t sho uld
be adop ted for developmen tal activities,
including sanitation and waste
managem ent. It sho uld be a top -down and
bottom-up approach, as we need to change
the mindset of the users and consumers as
well as the policy makers and planners .
There is an urgen t need to change the
existing planning process followed in Indi an
urban centers . Peopl e participation sh ould
besought in realsense. Edu cation and media
can play a very strong pos itive role in
sensitizing peop le. Once there is a change
in the attit ude and mindse t of a ll the
stakeholders, implem entation of various

eco-frie nd ly sche mes and d evelopmen t
plans wo uld no t be a problem as there will
be a good public support.

Index card
The re is a need to prepare an Index card
based on principal susta inability indicators
on an annual basis in order to check the
progress/decline a city has made. These
indicators should encOlnpass the socio ­
economic and environmental issues. Some
of the indicators are discussed as under:

Birth weight: Birth weight is a s trong
indicator of the ove rall socio-economic
sta tus of the reprod ucing population
within an area
Rate of d isea ses like d iabe tes , hear t­
diseases, hyperten sion, s trokes, skin
ailments, bron cho-resp ira tory diseases,
etc.
Quality of air: An increase in hospi tal
admissions due to broncho-resp iratory
diseases are st rong ind icators of the
degrading quality of air in a place
Transportation related indicators:
Number of personalized vehicles
Availability and level of service of pu blic
transport
Accident rate
Area underGreen cover
Extent of planned p ublic spaces
Shelter occupancy rates and presence of
slums
Housing conditions
Voter turnout
Employment rate
Education level
Cons u mption of energy in all major
secto rs like do me stic, commercial,
industrial, transport, etc(qualitative and
quant itat ive data).
Status ofSolid Waste Management
Status of water supply, sewerage and
drainage
Q ua lity of surface an d underground
water
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The above list is not comprehensive and can
be further ext ended depending on the city
specific requirements.

Conclusion
With fast depleting resources an d increasing
man-made pressure on the natural systems,
the re is an ur gen t need to bring a holistic
change in the way one th inks, ac ts and
co nsumes. The existing s tatus of built
env ironme nt in urban cente rs, as observed
in the study area of Kanp u r, crea tes
numerous environmen tal prob lems and
pose health threats to resident population,
Th is ill-effect of built environment is not
limited to the concerned city but its effects
trickle down to adjacent areas. Water and
sanita tion are on e of the biggest challenges
of the urban systems. There is need to adopt
a closed loop cycle for bo th solid wastes and
liquid wastes tr ea tm ent and disposal.
However, one needs to make the system
affo rdable, a ccep tab le, aes the tica lly
inoffensive and consis tent with cultural and
social values, and as co m fo rtable as
conventional systems . An eco logica l city
rightly serves our objectives to achieve
sus tainability in all aspects. At this juncture,
it is an inevitab le requirement to bring
remedial measures in all Indian cities to make
a successful march towards sustainability.
To achieve susta inability, required reforms
m ust be adopted and imple mented;
otherwise the cities are bound to perish,
definitely.
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