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This Report for the financial year ended March 2004 has been prepared for 
submission to the Lieutenant Governor under Article 151 (2) of the 
Constitution of India. It covers matters arising from audit of the accounts of 
the Government of the National Capital Territory of Delhi. 

The. audit observations on the Finance Accounts and Appropriation Accounts 
of the Government ofNational Capital Territory ofDellri for the financial year 
2003-04 and the matters arising from test audit ofthe financial transactions of 
Gmrernm.ent of National Capital Territory of Delhi have been included in 
Volume-I of the Report. 

The present Report contains results of a performance appraisal on measures to 
control water pollution in River Yamuna :in Delhi. The appraisal was 
conducted through test check of the records of the Depa.r¥nent of Urban 
Deyelopment of the Government of the NCT of Delhi and its implementing 
agencies viz. the Delhi J al Board and Delhi State Industrial Development 
CorJ>oration. · 
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Report on Government of NCT of Delhi of 2005 

[ OVERVIEW ] 

The water of Yam una continues to be relentlessly polluted by the domestic 
and industrial sewage generated in the National Capital Territory of Delhi. 

While the water quality of the river at the point of its entry into Delhi at Palla 
is adequate to sustain aquatic life and conforms to water quality of "bathing" 
standards in terms of Dissolved Oxygen (DO) and Bio-chemical Oxygen 
Demand (BOD), the water quality is rendered unfit for any purpose by the 
time it exits Delhi at Okhla, with a drastic decline in the parameters of both 
DO and BOD as well as in total coli form count. 

Performance audit of the sewage treatment programme undertaken by the 
Delhi Government through its implementing agencies viz. the Deihl Jal Board 
and the Delhi State Industrial Development Corporation disclosed glaring 
mismatch between the sewage generated and the treatment capacity created, 
as also between the treatment capacity created and the conveyance systems, 
resulting in discharge of untreated sewage into the river. 

Thus. very little value for Rs. 872 crore spent on treatment of domestic 
sewage over the last decade has been realized in terms of impact on 
preventing the pollution of Yam una by the sewage generated in Delhi. 

Out of the estimated 719 MOD of domestic sewage generated in the National 
Capital Territory, 384 MOD was being discharged untreated into the river. 
Besides, t!ven the treated effluent from seven treatment plants did not meet the 
pollution control standards, while harmful gases were being discharged into 
the atmosphere due to non-functional sludge digesters and gasholders at five 
treatment plants. 

Most of the industrial sewage of 42 MOD continued to be discharged 
untreated into the river despite an expenditure of Rs. 123 crore on the 
construction of 10 Common Effluent Treatment Plants. Most of them were 
either non-functional or were operating at sub-optimal1evels. 
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Report on Government ·of NCT of Delhi of 2005 

This: performance audit is the third in the series of reviews carried out by audit 
on issues relating to sewage management and treatment ai~ed at controlling 
water pollution in the National Capital Territory (NCT) of Delhi. The earlier 
two reviews printed in the reports of the Comptroller and Auditor General of 
mdi~ relating to the Government cifNCT of Ddhi presented to the Legislature 
during· 2000 and 2004 highHghted inter alia the· slow progress of construction 
of sewage treatment. plants (STPs) artd sewage pumping stations (SPSs), 
rehabiHtation of sewer lines; tardy progress of construction and utilisation of 
common effluent treatment plants (CETPs) to treat industrial effluents and 
continuing flow of large. quantities of domestic and industrial sewage into the 

· Y ru:nuna without treatment resulting in pollution of the river water during . its 
passage through the NCT of Delhi. Highlights of each of the earlier reviews 
are at Annex I. 

][n view of the significant environmental. risks . associated with under-
. perfonnance of sewage treatment projects, this performance audit was carried , 

out ~th a view to assessing the· cumulative status.· of the performance ofSTPs, 
SPS~ and the connecting sewer lines ~s . weH as the actual treatment of 
domestic and industrial sewage, the quality of treatment and finaHythe impact 
on control of pollution in the river Yamuna as at the end ofMarch 2004 . 

Hnghlliigllnts 

.IDlmnmesttic aum«ll imHxllusltJria! §ewa~ge gel!lleJratted wfttb.il!ll ttlhe NC'JI' ({])f DeUllnn 
. . iis· the l!l!llaii.n §({])URrce llllf poYR1llltnllllliii. illlf the JrB.veJr Y aml!llna dmril!llg itt§ 

pa!ll!!lan:ge ttllnirmngll:n the NCT. Desplte l!llVe!l' ten yea!l's illlf effl!lln1s alllld 
expellllditture illlf R!!l. ~72 ~Ir({])Ji:"e silll\ce ll99J4ll l!llHll esttalblUsl!ul!llel!llt illlf 
sewage tirealtmmellll\t nllllfJraSltll"llllCfu.JI"e foll' tl!'ea\tmemrt llllf dll!llllllD.estiic 2lllld 
fumdustri.aU sewage befoJ!'e ntt§ renease limittl!ll the ri.vell"9 the QUJUitlllity _({])f 
W1i!llte!l' at the poiilmt whel!"e ttllne riveJr lleaves IDellllnu has detell"imrated 
d!Jra!llticafiny wi\tlln iarge aHlllll!llllllllll\t§ of untreate«ll sewage stm falllil!llg illllto 
the ll"iiveJr. 

1 Expenditure prior to I 994 not reckoned. 
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Report on Government of NCT of Delhi of 2005 

The water quality of the river at the point of its entry into Delhi at 
Palla is adequate to sustain aquatic life and conforms to water 
quality of "bathing'' standards in terms of Dissolved Oxygen (DO) 
and Bio-chemical Oxygen Demand (BOD). However, at the point 
of its exit from Delhi at Okhla, the water quality of the river is 
unfit for any purpose with the BOD being 40 mg per litre against 
the norm of not more than 3 mg per litre while the DO 
deteriorates to almost nil against the norm of not less than 5 mg 
per litre. The coli form pollution which is already sub-standard at 
217 times the norm when the river enters Delhi also deteriorates 
further to 1.39 lakh times the norm at the time of its exit from the 
NCT. 

Against the estimated domestic sewage generation of 719 Million 
Gallons per Day (MGD) in Delhi, the Government has created 
capacity for treatment of only 5122 MGD until March 2004. Even 
the created capacities of the STPs are not utilised optimally on 
account of construction of STPs in areas without adequate sewage 
load and non-synchronisation of construction of trunk sewer lines 
and sewage pumping stations. The progress of rehabilitation of the 
28 trunk sewers of total length of 130 kms which is crucial for 
conveyance of the sewage has been tardy. 

Only 335 MGD out of the estimated domestic sewage of 719 MGD 
is being treated before discharge into the river. The balance 384 
MGD outfalls into the river untreated. Even the figures for actual 
treatment of sewage are arrived at through normative calculation 
on the basis of rated capacity of the STPs rather than through a 
robust system of measurement of the inflows and outflows. 

The quality of treated effluent did not meet the stipulated 
specifications implying that even the treated effluent is 
contributing to the deterioration in water quality. 

1 including 12 MGD capacity o[one plant that is non-functional since 1999. 
2 
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Of tlbie Jl§ CJE'fJiDs reqlll!ftredl for treatmmel!llt .M 42 MGD ftndlusttrial 
sewage, ollllfiy JU!D all"e rcomJllllete at al!D. exp«mdliltiD~re of Rs. ll23 crl!l>re of 
wlhliidn l!l>llll~Y four wel!"e . commmftssimned a§ .l{])f Mal!"rclhl ~004. The 
Ulltinisattnmm l!l>f even the c~mmissimnedl pKants is quesltJiaJ)nalMe. 'fllne 
construdi\imm. and . mailntellllance . of ttlhe <CETPs al!"e pRaguedJ. by 
varilmns corrnstll"aiilmts; viz. 111ll!llderi"-esinm.attimn .l!l>f ttllne cl!l>st Headillllg to 
siluollrtage of fwnmdls, cm~t escallatiil!l>Im due to dlenay, dleRay bn 
cmnsltrllllctiorrn of ICI!l>llll.Vey~!UlllCe systems, dleRay in fol!"lll!llatilmn l!l>f CJETP 
Sl!l>tl!ieties, .etc. Conseqilientny, al!most the entire ftnd\lllsttrnai sewage 

. was omit faiUng iJmltl!l> ttllne 1riveir wnttllnmilt tll"eatmnHent~ 

Tllne 1lllllll.treated sewage ifr(])JiJrn tllne unseweredl areas col!lltnllllue§ to faRli 
nnto ttllne river ttllllrmngh ®penn d!Jraiilllls . and nanHahs in· the absence· q))jf 

ttrappillllg of tlhl.e sewage:fll"om S11llclln. all"lealS fl!l>!f tll"eatllllllent~ Thns fulliHner 
c@nt~riibU!lted ,t([l) the pl!l>nnutiiollll Rmll.d nri ttllD.e rivieir. 

WJMle the . p.JhlysftcaR progress · ([l)f ti!([l)nstnD.dnmn. Of sewage treatment 
and! dlftS]pl([I)Sal W([J)ll"Jks ilindncated undler-]pleril!l>ll"llllll21J!D.Ce, tllne DeUni Jail . 

: Board, wl!niich fts entll"usted w:itlln execuntiionm ([l)f such W«Dll"lks, fanned to 
· UllttRl!iise ~. Jl:59 CJr([I)Jre .oimt olf lRs. §99 cr([l)r~ pll"ovndedl :lfm· the p1llllrJPlOSe 
by ttllne G~vell"nmellllt dhmll"illllg 1999-l®04l. 

·Government .of Delhi and the executing agency may put in place a 
system of efficient project management and utilisation of funds with 
CP MIP ERT chart of all measurable activities which can be foreseen. 
The systems and procedures for formulation of plans and processing of 
tenders. need to be streamlined so as to. en$ure optimum utilisation of 
funds placed at the disposal of DJB. 

:.Institutional. mechanisms need to ,.be. established for timely co­
.ordination with. other concerned civic and land owning agencies so as 

' to minimize delay and hindrances in execution of works. 
. . . . 

: Proppsals for creation of treatment capacity must be based and; 
, prioritized with reference to the estimated sewage generation in the 
. relevant catchment areas which should be estimated after taking all 
· factors · into . account including population trends ·and 

availability/supply of water. 

Govermnent of Delhi andDJB should put inplaceasystem to ensure 
simultaneous execution and. completion of all. related infrastructure 
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and establish reporting and accountability systems for under­
performance. They should also monitor completion of all conveyance 
and other inter-dependent work and establish accountability for 
failure to complete them within the prescribed time. 

• DJB should ensure the optimum functioning of every component of a 
STP so as to obviate the possibility of release of harmful gases into the 
atmosphere. It should also explore the possibility of utilizing the gases 
generated by the STPs for generating electricity to meet their own 
requirement of power which would significantly offset operating costs. 

• Systems and procedures need to be strengthened to ensure accurate 
measurement of both the quantity of treated sewage being discharged 
as well as its quality with reference to the prescribed parameters. 

• The Government of Delhi should resolve outstanding issues related to 
the payment of share by the Government of India and the CETP 
societies. 

• Government and DSIDC should ensure completion of the remaining 
CETPs in a time bound manner ensuring compliance with the 
stipulated environmental standards. 

• Government of Delhi should pay prompt attention to trapping and 
treatment of all sewage presently flowing through these drains/nal/ahs 
in line with its assurances given to the Supreme Court in December 
1993 and prepare a comprehensive plan to complete the works in a 
time bound manner. 

[ 1. Introduction 

Yamuna is one of the major rivers of India and has social, economic and 
religious significance for vast sections of the population. The total length of 
the Yamuna from its origin in the Yamunotri Glacier in the Himalayan ranges 
of Uttaranchal to its confluence with the river Ganga at Allahabad in Uttar 
Pradesh is 1376 kms of which 22 krns pass through the National Capital 
Territory (NCT) of Delhi. It enters Delhi at Palla near Wazirabad Barrage and 
leaves Delhi at the Okhla Barrage. 

Water quality of a river is assessed and categorised with reference to its use, 
viz: (a) raw water fit for drinking purposes, (b) raw water fit for bathing 
purposes, and (c) raw water fit for agricultural use. The categorisation of water 
for its different uses is based primarily on parameters of Dissolved Oxygen 
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(DO), Bio-Chemical Oxygen Demand (BOD) and Total Coli form (TC).The 
water quality of river Yam una at the point of its entry into Delhi is adequate to 
sustain aquatic life and conforms to water quality of bathing standards. 

Figure-1: River Yamuna at Wazirabad Barrage (up stream) 

The main source of pollution of water in Yam una in Delhi is domestic sewage 
which constitutes 94 percent of the total sewage generated in the NCT of 
Delhi while the balance is contributed by industrial sewage. The Union 
Ministry of Environment and Forests released a white paper in December 
1997 along with a broad action plan on "Pollution in Delhi" which aimed inter 
alia at achieving water quality of "bathing standards" in Yamuna. The 
parameters prescribed to achieve this standard were as follows: 

Figure-2: Parameter of water quality for bathing standard 

Parameter Prescribed standard 
Dissolved Oxygen (DO) Not less than 5 mg per litre 
BioChemical Oxygen Demand Not more than 3 mg per litre 
(BOD) 
Total Coli form {TC} Not more than 500 per I 00 ml 

The action plan envisaged a strategy for conservation of water, full utilisation 
of sewage treatment plants and regular maintenance of sewers and pumps by 
the Delhi Government and its executing agencies. 

( 2. The legal mandate 

The Water (Prevention and Control of Pollution) Act, 1974, provides for the 
prevention and control of water pollution and the maintenance or restoration 
of the wholesomeness of water. For this purpose, the Act provides for the 
establishment of Boards and conferring them with suitable powers for 
prevention and control of water pollution. Under the provisions of this Act, 
the Central Government constituted the Central Pollution Control Board 
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~C~~~). while each:State Government w .. a~ to constitu~e similar Sti~J1e Pollut~~~ 
Control Boards.to nnplement the.prov1s1ons of the Act. In so· far as Umo:rf 
Territories are·.· concerned, the CPCB delegated ·. its functions to the 
. Governments of the·, Union: Territory. In pursuance of.the above. provisions, 
Govem:Inent :. of Delhi constituted the Delhi Polh.ition Control Committee 
(DPCC) to mo~itor. and control pollution in Delhi in terms of tlie provisions 
and objective~ of the Act. 

· The, Delhi Jal Board (DJB) is the executing agency entrusted with the 
· constru~tion and maintenance of sewage treatment plants, sew~ge pumping 
:stations aild trunk sewers and for treatment of domestic sewage in the NCT of 

· Delhi. The Board functions.ooderthe administrative co!ltrol of the Department 
bftJrbahDevelopinent ofthe.Government ofDelhL:ftalso provides sewerage 
facilities in areas under the jurisdiction oftlie MunicipaiCorporatiori of Delhi 

-.(MCD). The New· Delhi Municipal~Coundl (NDMC), the Delhi Cantonment· 
Board (DCB) and the Delhi Development Authmity(DDA)are responsible for 
construction ofbranch sewers.andoutfall into trunk sewers in the areas under 
their , respective . jurisdictions. The Delhi . State Industrial Development· 
Corporation· (DSIDC) isentrusted with the task· of constructing CETPs .in 
identified industrial estates: Monitoring of pollution and enforcement of 

. pollutio11 standards is theresponsibility~ofthe DPCCalong with the.CPCB. 

. . 

. The DJB has ~0 STPs at 17 locaticms in the NCT of Delhi along with SPSs. 
The sewerage network comprises ~f 5600 kms of ~ewerage Jines including 
trunk sewers and branch sewers (peripheral/internal sewers). This includes 28 
main trunk sewers of a total length ()fl30 kms. For sewage management, 
Deihl is divided into five drainage zones ofOkhla, Keshopur, Rithala-Rohini, 
Coronation and Shahdara; In additioh,. there are newly sewered areas of 
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Report on Government of NCT of Delhi of 2005 

Pappan Kalan (Dwarka), Vasant Kunj, Sarita Vihar and Narela. The location 
of STPs and the five drainage zones is depicted in Figure-3. 

Figure-3 : Locations of STPs and five Drainage Zones of Delhi 

N 

l 
.A. -
• ·-­·­-· ··-...,.. """';' _,._ ·-

·­. ._ .. . ................... ,. 

-·· ./ • * --­~ ............ ...._. 
. ... 
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( 5. Audit objectives 

-· 

The performance audit of measures to control water pollution in Yamuna was 
conducted with a view to assessing whether: 

• the programmes and schemes for control of pollution were being 
holistically conceived and systematically planned so as to effectively 
control water pollution; 

• the funds available for control of water pollution were being optimally 
utilised; 
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0 the projects and structures involved in effective sewage disposal i.e. 
trapping, conveying and treatme11t of waste water were properly 
matched and co-ordinated so as to achieve the intendedpurpose; · · 

the facilities created were effectively functioning in accordance with 
the stipulated performance standards; 

·® there was effective monitoring ofthe waterquality cifthe river so as to 
enable timely corrective action; and . · - - . 

the measures undertaken had an impact· jnterins- of improving the 
quality of the river_ water to "bathing''_- standards as envisaged in the_ 
White J\aperissuedbythe Union Ministry of Environment & Forests: 

The fundamental criteria used for assessmentwas whether the pollutibn 
control schemes and proje?ts . UhdertaJ<:en had resulted. in reduction in' the 
pollution levels andimprovement in the quality oftheriver water and whether 
the. infrastructure created was .functioning optimct1ly. This was sub-defined as _ 
follows: 

projects should be based on a proper ~ssessment of the quantum of · 
sewage generation takillg into_.a~c()rint. area-~se trends of population· 

··growth; 

optimal utilisation of allocated funds for pollution ~ontrol measures; · 

existence -of· systems and p:ocedrires, for. efficient implementation· of 
pollution control projects and for monitoring ofpollution levels; 

coordinated c~nstruction and :performari~~ of~ projects for sew~ge 
treatment; 

. - . 

performance of the system t() the desigi1ed!stipulated capacity and 
specified quality of output; · 

. . ~ . . . . -~ .· . . ; ~ . - . -;_: . 

adverse side effects intermsof air pollution; soil pollution, etc.; arii 

- the-ultimate objective of relea~e. of treated sewage in the river so &s to 
improve the -quality pf _river

1 

water in-- terms of the .parameters of • 
. dissolved· oxygen, bio"::cliemical oxygen demand arido total coli forll1 

content. 
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The performance audit with reference to the progressive status ofthemeasures 
taken to control poHution of Yam una as at the ·end of March 2004 was . 
conducted by test check of records of the DJB, DSIDC and DPCC. The audit 
team made field visits to 16 STPs located at. five sites allong With , the 
connected sewage pumping . stations and to the CETPs. in the Wazirpur and · 
Mayapuri industrial estates; The methodology adopted was: 

o · f~rmulation and finalisation of the audit objectives taking int~ account . 
•. the views of the Chief Executive . Officer of DJB,. and Managing · 
Director of DS][J)C and their officers at a meeting heid-in December 2003. 

o . . scrutiny and check of records of DJB, DSIDC and DPCC. alongwith 
: study of their five year plans/annual plans; 

. ; . . . . . 

o scrutiny and : test check . of the plant irecords . maintained at · the 
• STPs/CETPs .!and their physicall inspection'.in association with the 
• concemed~ffi.cials ofDJBiDSIDC; arid . · · . 
~ ' . . . . . . . . : 

0 . study ofass~SSlii.ent ~eportl) of outside agencies like m<;Hari Agrlcuitural 
· · Research Institute and CPCB . to assess the overall impact of" the 

: measures undertaken for treatment of domestic . and· industrial 
• sewage/effluent. 

The Department of Urban Development, Goveriunent of NCT of Delhi, 
provides loans/gran.ts to the DJB for hnplementation of the scheme for 
cmitroHing pollution · in Yam una. n was .··brought . out .. in the report of the 

·. ComptroUerand-Auditor Gene:n:al relating to the Government of Delhi for the 
year elt].ded March 1999 that Government had spent Rs. 284.98 crore during 
1994-99 on creation of :sewage treatment facilities. Dlping April 1999 to 
february 2004; the Government rel~ased Rs. 598.84 crore of which DJB . · 
utilised: only Rs;439~60 crore as tinder: 

Wng1lllre=~k Y eair=wise lln11dget aRnracatnomt anrll adlUiall. expelllldliture 
. (.IRUlllJllillillS lllffi CJrOJrill 

Year Rellease lbly Goverrrnll1lllerrn¢ . Acttunan expenndlftltunre lbly lUrrnS]lllilllmlt all1llloun'rrn1lleuesso 
tl:oDJ.Iill l!J)J!JB (-/+) 

-].999-l!lll!ll 68.80 64.29· (-)4.51 
2i!JII!JII[]).I!JI]_ 115.12 78.27 (-) 36;85 ·, 

2i!JII!JI]_~I!JI2 130.60 10$.03 (-) 22.57 
21!l102-03· 132.72 . 87l05 (-) 45.67 i 
2i!lll!ll3-l!ll4 151.60* 101.96* (-}49.64* 

1l'o1tall 598.84 439.16il!ll H ll59.241 

*Provisional figures 
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While DJB did not utilise 27 percent of allotted fund~ during the five years 
under review, there were also unspent balances ·in each of the five years 
ranging from 6;56 to 34.41 percent.· There were also unspent' balances under 
each of the separate schemes ·ranging from eight percent to 43 percent as 
depicted in Annex-It · 

DJB attributed the under-utilisation in July 2004 to delays due to non­
finalisation of tenders for construction of pumping stations and treatment 
plants, change in effluent standards prescribed by the DPCC in January 2001 
and lack of technical expertise for rehabilitation of trunk sewe~s. Government 
added in October 2004 that in addition to the above factors, under-utilisation 
of resources was also attributable to the multiplicity of agencies from which 
permissions were required for execution of works, unforeseen hindrances due 
to the service plans of other underground utilities and introduction of new 
technologies. · 

The reasons advanced are not tenable as the requirement ofpermission from 
other agencies, the time required for the tender processes and requisite 
technical expertise are foreseeable factors coinmon to ali such works, which 
should have been planned and catered for while change of standard was a one 
time matter. Further, trunk sewers, under which]R,s. 68 crore remained unspent 
out of the total provision of Rs. 157.88 crore, had been lying silted for periods 
ranging from one to 15 years and the reasons advanced for non-utilisation of 
the funds are not applicable to rehabilitation of trunk sewers. 

At the beginning of the IX five year Plan (1997-2002), the DJB had existing 
total sewage treatment capacity of 280 Million Gallons per day. DJB assessed 
the total sewage generation as 7563 MGD by the end of the IX Plan. Of this, 
DJB planned to taclde 601 MGD of sewage generated from the sewered areas. 
Against these projections, DJB could create additional sewage treatment: 
.capacity of.only 202 MGD _during-the IX Plan period taking the cillnulative 
treatment capacity to 482 MOD. 

For the X five year Plan (2002-2007), DJB revised the estimated ·total 
domestic sewage generation by March 2007 to 720 MOD and targeted 
creation of additional treatment.capacitY of263.MOD.by the. end ofthe X Plan­
period increasing the total sewage treatment capacity to 745 MGD. In 
addition, to tackle sewage. from the unsewered areas, DJB planned to trap the 

3 Normative figure. assessed on the basis oflikely water s~pply by the corresponding period 
. assuming that 80 percent of water supply would convert into sewage. 
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dra~ns which were carrying sewage of these areas and convey it to the STPs. 
Against these projections, DJB created additional sewage treatment capacity 
of dru.y 30 MGD during the first two years (2002-04) of the X Plan resulting in 
total. treatment capacity of only 512 MGD of which ari STP of 12 MGD 
capacity was non~ functional since 1999. 

9.1 Allllalysis of aclbd.evements 

Analysis of the projections made in the five year Plans and the achievements 
revealed the foHowing: 

.® DJB had not created treatment capacity to match the actual sewage 
generation in the NCT of Delhi The IX five year Plan did not 

· incorporate any provision to trap the sewage from the· unsewered areas 
covering about 40 percent of the population. Even during the first two 
years of the X Plan, no action had been initiated in this regard. 

. . 

The total treatment capacity set up by the end of the IX Plan (March 
·2002) was only 482 MGD which was 274 MGD short ofthe estimated 
sewage of756 MGD. . 

. An STP of 12 MGD capacity at Keshopur remained non-functional for 
about five years as ofMarch 2004. 

o The planning and actual construction of STPs during the first three 
· years of the X Plan. fails to inspire confidence about achievement of 
the target at the end of the plan period. While during the first two years 
additional capacity of only 30 MGD was added, the work in hand is of 
70 MGD capacity. 

Th¢re were also shortfalls in execution of specific projects. During 1999-2004, 
DJB identified·. 51,. 26 · and one work of ·construction of pumping stations, 
co~struction of new· rising mains arid rehabilitation of an existing rising main 
respectively for execution. However, DJB could execute only 29 of these 78 
works though there was unspent allotment during each of these years. 
Similarly,· DJB projected 65 works of construction/rehabiHtation/de-sHting of 
tnulk sewers during i999~2004 ofwhlch onlyfive were completed. 

' Audit examination further disclosed that there was no evidence to suggest 
whether. any prioritisation was done in planning ··and construction of the. 
systems linking with the growth of the city. Moreover, proposals for. 
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construction of a particular STP did not include details/status of the supporting · 
pumping stations and trunk sewers etc. Consequently, the works were not 
synchronised and the intended objective could not be achieved as brought out 

· in·. subsequent paragraphs. Further, DJB did not prepare detailed project 
reports or pre.:.feasibility study reports except for the two STPs which were 
executed under the Ganga AGtion Plan. . 

Government stated in October 2004 that DJB relied on· the projec~ions of 
population and city development made by the Delhi Development Authority in 
the Master Plan and the availability of water for its planning and strat¢gy. Due . 
to migration of large population from other States, the actual pdpulation 
growth in the city exceeded the projections made. I{ added that due to multiple 
agencies involved in the clearance and the execution of the projects, the 
progress was slow. 

The reply relating to population projections going wrong is not relevant in the 
context of under. performance with reference to the· projects planned. for 
execution. 

Recommendations . 

(j) Government of Delhi and the executing agency may put in place a 
system of efficient project management and utilisation of funds with 
CP MIPERT chart of all measurable activities which can be foreseen. 
The systems and procedures for formulation of plans and processing of 
tenders need to be streamlined so as to ensure optimum utilisation of 
funds placed at the disposal of DJB, · 

Institutional .mechanisms need to be established for timely co­
ordination with other concerned civic and )and owning agencies so as 
to minimizedelay and hindrances in execution of works . . 

One of the consequences of inad~quate planning ·and prioritisation was 
mismatch 'between the treatment capacity created and the actual sewage 
gen~rated in ·the relevant catchment areas resulting in untreated sewage 
continuing to outfall into the Yamuna. DJB spentlarge amounts ill. creating 
treatment capacity in sparsdy populated areas while it failed to create 
necessary treatment facilities and conveyance systems in areas where sewage 
was presently being generated. . · 
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10.1 Sewage treatment capacity significantly below sewage generation 

In the following cases, the treatment capacity created was significantly less 
than the sewage actually generated: 

Figure-S: Sewage treatment capacity and actual generation 
lFigures are in MGD 

Kesbopur Okhla Shabdara Total 
Zone Zone Zone 

Effective capacity 60* 140 65 265 
Estimated sewage generation 145 220 126 491 
Sewage actuall)' treated 59 132 41 232 
Sewage being bypassed 86 88 85 259 

* one STP of 12 MG D capacity non-functional since I 999. 

Thus, the total sewage treatment capacity created in the three zones was 277 
MOD against the estimated sewage generation of 491 MOD. Sewage of 259 
MOD was out falling untreated into the river. Scrutiny revealed the following: 

• Rehabilitation work of the trunk sewers in Okhla zone was in progress 
at a cost of Rs. 88.76 crore and was expected to be completed by June 
2005. Rs.33.46 crore had been spent as of March 2004. Once 
completed, these trunk sewers were expected to convey the entire 
sewage of 220 MOD generated in the catchment areas to the STPs. 
However, since the STPs had a treatment capacity of only 140 MOD, 
untreated sewage of 80 MOD would continue to outfall into the river. 

Figure-6: A view of Okhla STP 

• In Shahdara zone, DJB had created sewage treatment capacity of 65 
MOD. However, a High Powered Committee constituted by the 
Supreme Court and the CPCB assessed the sewage generation in the 
relevant catchment areas as 110 and 126 MOD in 1998 and 1999 
respectively. In pursuance of the recommendations of the High 
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Powered Committee, DJB prepared an action plan to enhance the total 
treatment capacity to 110 MGD by March 2000. In September 2003, 
DJB further revised its action plan for treatment of 135 MGD sewage 
by March 2005. However, DJB stated in January 2004 that total 
treatment capacity of 65 MGD was adequate for the targeted catchment 
area. The difference in the estimated quantity of sewage between the 
DJB and CPCB has not yet been resolved. 

10.2 Construction of treatment plants in low sewage load areas 

DJB incurred an expenditure of Rs. 51.34 crore on creation of sewage 
treatment facilities in areas where sewage generation was low as under: 

Figure-7: STPs in low sewage load areas 
Ghitorni Rohini Narela Pappankalan Total 

Treatment capacity created 5 15 10 20 50 
(MGDJ 

Sewage actually Ni l 0.5 -0.7 0.5 12 13. 10 
generated/treated 
(MGD( 

Unutilised treatment capacity 5 14.03 9.5 8 36.53 
(MGDI 

Capital cost of STPs 6.28 14. 15 13.67 17.24 51 .34 
(Rupees in crore) 

The treatment capacity of 36.53 MGD remained unutilised while the Board 
continued to incur a recurring expenditure on maintenance, operation and 
watch and ward of the treatment plants at places where hardly any sewage was 
generated. Examination of documents further disclosed the following: 

• The plant at Ghitomi was lying idle for over seven years from the 
time of its completion in 1997 till July 2004. In addition to the 
expenditure on operation and maintenance, DJB spent Rs. 38.54 lakh 
towards watch and ward up to March 2001 and upkeep of equipment. 
In addition, DJB was liable to pay an amount of Rs. 6.48 lakh as of 
March 2004 to the contractor for watch and ward @ Rs. 18,000 per 
month from April 2001 to March 2004 as well as the actual 
expenditure which would be incurred for making electrical and 
mechanical equipment operational at the time of commissioning of the 
plant. 

• Though DJB reported sewage treatment of 0.5 to 0.7 MGD at the 
Robini STP commissioned in October 2002, a CPCB report of January 
2004 indicated that the plant was actually not in operation. 
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The capacity utiH~~tion of the'pliant at N~r~n~ commissioned in May 
2001 was ·only five per cent. . · 

I 

Sewage ·to the pliant at 1Papp~~·.k~H2im coffiignissiorl~d. ~n April 2002 
was being conveyed by trapp~n.g' ·of a nearby naUah/dlniin and not 
. through the conveyance system. · · · ·· · · · · · 

. . 

® Proposals for creation of treatment capacity must be based and 
prioritised with reference to the estimated se.wage generation in the 
relevant catchment areas which slwuld be estimated after taking all 
factors into account {ru::ludilig ·population - · trends - and 

. " . . .· .· \ 

availability/supply of water. . 

Disposal: of sewage involves its coUection ilirough branch sew~rs and trunk 
sewers by gravity which is then pumped by the various pumping stations to 
the treatment plants for treatment as 4epicted in Figure 8 below: 

15 
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Figure- 8: Flow of Sewage for Treatment 

1 
1 
1 

r-------~----~ 

Sewage 
Pumping 
Stations 

The objective of treatment of sewage generated is not achieved if any of the 
above components or links is missing or not functioning to its intended 
capacity. DJB did not ensure synchronisation and co-ordination in execution 
of the various works which resulted in under-utilisation of the created 
treatment capacity. Out of total treatment capacity of 512 MGD for domestic 
sewage, only 335 MGD of domestic sewage was actually being treated. 
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:HJ .• ]. , FaUure t()J\"IelhunbftHtate sewage conveyanc~, systems to mat~~:h sew a~ 
, . . .. . I 

· treatment capacities 
. ·. . . . . . \ 

There were ~total of 28 trunk sewers of 130 kms l~ngth in the N¢T of Delhi .. · 
DJB identified 18 ·trunk sewers of 91 kms length in I January 2000',that neecled· .. 

· i1Illl1ediate rehabilitation or de-silting. Thi~ work was to be cmnpleted by · 
March2002. Although DJB revised the targ!!tdate ofcbmpletid~ bfthe work 
first to December 2003 and ·. agaih ·. to June 2004; it coti1d~ comple~e 

. rehabilitation/de-silting work of only 2()' k.ms as ofJuly 2004.. . . 
' . ' . . . ~ 

Twenty three trunk sewers of 106 kms length required\ rehabilitation/de-silting 
as of March 2004. Analysis of sewage tr~atment·.for\ catchments of nine of·• 

·. .. ' . "·l • ' ' 

these 23 these trunk sewers disclosed that 165 MGD '4omesticsewage out of:_ 
the estimated 258 1\t;lGD domestic sewage was falling ~nto the river untreated \ 
due mainly to the. blocked and collapsed conveyance systel11. 

' . . . . . . I 

Audit scrutiny further disclosed that: 

@ six treatment plants of total capacity df 85 MGD kt- Cor®~a~ion PiiRl~r 
' \ . ,·'. 'I . •, . • .. ' . 

and KondU were actually treating sewage of· oruy' ._ 60·· 1 MGD · 
representing 71 percent capacity utilisation.' Due to partially operating 
conveyance system, two trunk sewers of plants at Coronation Pillar 
and six trunk sewers of plants at Kondli were not conveying adequate 

. quantity ofsewage for periods ranging from one and half year to seven 

. years.. as they had either collapsed or silted up and required . 
rehabilitation/de-silting. 

¥ sewage of only 46.65 MGD was being treated at llitllnaTia STP against a. 
treatment capacity of 80 MGD. A new 40 MGD plant was constructeei \._. 
at . Rithala in 2001 at a cost of Rs. 42.21 crore in addition to the · 
existing STP of equal capacity. However, though DJB was aware of 
the status of the trunk sewers leading to under~utilisation_ of the plants, 
it did not take action to rehabilitate the trunk sewers to ensure capacity 
utilisation of the second plant. Consequently, both the plants were 
under-utilised and untreated sewage of 39 MGP, was being discharged 
into the river. 

~ four trunk sewers in Kesllnojpmur zone had settle,d or silted up and were 
--not carrying the entire sewage_ being .generated in the· relevant 
· catchment'areas. No action had been taken for rehabilitation of these 

trunk sewers. 

e . four trunk sewers in OkllnYa -z~ne~ viz. at Ring Road, Pragati Vihar, 
_ Indian Exp~ess and Sita Ram Bazar were not functioning optimally due 
to siltation and settlement. As aga:inst art estimated sewage generation 
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of 138 MGD from the catclunent area of these trunk sewers, only 50 
MGD of sewage was actually being conveyed to the STPs. 

Government stated in October 2004 that the delay in re;. furbishing of the entire 
trunk system was due to lack of expertise and experience amongst the 
contractors who could be entrusted with such work, congestion ·in the areas 
and. heavy traffic conditions. 

The quantum of actual sewage treated at five STPs was only 12 MGD against 
the total treatment capacity of 70 MGD due to failure of DJB to synchronise 
the works as under: 

Figllllll'C=9: Details of undelt'=lllltilllsatioim of pllallilts 

sn. NameoH!he Capacftty Year of A dun all lPercerrnt 
No. l?hmt Commnssftorrnftrrng Tireatmerrnt Capacity 

. unmnsatnorrn 

1. Yainuna Vihar 10MGD ].999 7.00MGD 35 

10MGD 2003 

' 2. Najafgarh 5MGD 2002 0.20MGD 4 

3. Nilothi 40MGD 2002 ·4.94MGD 12 

4. Mehrauli SMGD 2003 Nil Nil 

l'otall 70 MGD ll2.ll41 MGD 

® A 10 MGD plant commissioned in Yalllll\una Vil!nalt' in 1999 at a cost of 
· Rs. 8.58 crore remained Urider utilised from the very beginning with 
only 2.45 MGD sewage being treated. However, without ensuring 
optimum utilisation of the plant by ·providing an effective and 
matchin:g conveyance system, DJB constructed another plant of equal 
capacity in 2003 at a cost of Rs. 11.44 crore to cater to the same 
catchment area. The second STP required one main pumping station 
with two intermediate pumping stations· for its optimal functioning. 
While the main SPS at Ghonda-H was.commissioned in 2002 at a cost 
of Rs. 6.02 crore, one of the intermediate SPS at Ghonda-I was not 
completed even as of March 2004 despite an expenditure of Rs. 4.76 
crore. Due to non-commissioning of the SPS; its trunk sewer which 
was laid at a cost of Rs. 65.64 lakh in June 1999 could not also be 
commissioned. Consequently, sewage generated from the .catchment 
area of SPS Ghcmda-I was. still out falling in the' river without 
treatment. DJB also failed.to provide internal sewers in many of the 
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unauthorised-regularised colonies in the catchment area of the STP. 
Thus, in spite of expenditure of Rs. 31.46 crore in creating 
infrastructure (STP/SPS/ trunk sewers), the intended objective of 
treatment of sewage generated in the area remained substantially 
unachieved. 

Figure-tO: A view of sludge treatment at a sewage treatment plant 

• A five MGD treatment plant and a 12.5 MGD pumping station were 
commissioned in Najafgarb in June 2001 and July 2002 respectively 
at a total cost of Rs. 11.51 crore. The work of its connected trunk 
sewers was subsequently completed in April 2003 at a cost of Rs. 4.40 
crore. However as of December 2003, the actual sewage treatment was 
of only 0.2 MGD as the conveyance system had not been 
commissioned. The Executive Engineer stated in May 2004 that 
notification regarding connections to individual dwellers was under 
process. Thus, failure to synchronise the commissioning of the 
conveyance system with the construction of the STP resulted in 
untreated sewage from the catchment area being discharged into 
Yamuna. 

• A 40 MGD treatment plant was commissioned in 2002 at Nilotbi at a 
cost of Rs. 58.65 crore. However, sewage of only 5 MGD being 
trapped at Kirari drain by temporary installation of a pump house was 
actually being treated at the plant. The under-utilisation was 
attributable to the failure of the Board to implement/execute the allied 
works of rising main and connected SPS. 
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@ . A five MGD STP along with a -12.5 MGD pumping station was 
. commissioned m May 2003 at Meb.rauli at a total cost of Rs. 10.19 
crore. To make it functional, 1.5 MGD sewage was shown as treated 
by trapping a nallah. However, no sewage was being treated at the 
plant as of December. 2003 as: sewage could not be 'conveyed to the 
STP. 

o Rampura SPS of three MGD capacity was constructed in July 2002 at 
a cost of Rs. 1.85 crore but the DJB · did not provide rising main 
through whlch ··sewage was .. required. to .be·_pumped to Bharat Nagar 
Sjf)S for onward pumping !o th~ 1~.1.~a1a ST]>. The work of rising main . 
WaS yet to be'~approv~d by' ilie'·competent; ~uthopty as of May 2004. 

:.:·;· · Th~s, an amou!lt .. of.·RS~ :·1.85: croi:e spent;<i11 the· SPS was not onlly 
· · ,·lliifruitfu1:buflii)freate4 sewag(fx:onl.th:e .catchment area continued to 

; outfall irito the y amillui. . . . . . . . . . . 
. . ~- . _.. .. ··. 

. ·. ~ .. :·. 

· ...• ThUs, de~pite an expehditure ()fRs. 118.06 cror~ ol1 creation of infrastructure 
. fof'treatment_··.of sewage~·-th~::~mteild~d. objeCtive . oftreatnlent of sewage 

. -:'re~~ed urtachieVed due ·td ~bn'"sygchroillsatioh ·itrexecution and completion 
. . ~ . ofvanous:works~ . ' . ; . . 

Recommeuulations 

e Government of Delhi and DJB should put in place a system to ensure 
simultaneous execution and completion of all related infrastructure 
and establish reporting ·and. accountability· system for under 
pe1formance. 

· 0 · . They should also· address C()mpletion of all conveyance and other 
inter-dependent works on priority and monitor its execution on 
monthly basis and establish accountability for failure to complete them · . 
withinthe prescribed time. · · . ·· 

. . . -
. . . 

The, process of treatment of sewage in. a treatment plant. is depicted in the 'flow 
ch~ in Figure-11 below: 
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Figure-11: Treatment of sewage 
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The main function of a sludge digester is to digest the sludge in the absence of 
oxygen. During this process, poisonous gases like methane, hydrogen sulphide 
and carbon dioxide are produced which are collected in the dome of the sludge 
digester and thereafter transferred to gas holders for onward disposal. 
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About 15,572 cubic meters of harmful gases produced at Kondli and Keshopur 
STPs were escaping into the atmosphere every day due to malfunctioning of 
sludge digesters and gas holders. 

At Kondli, the functions of seven sludge digesters, a gas holder, two gas 
burners and two filter pumps in two of the three STPs were impaired due to 
leakage in its dome. Resultantly, gases produced during the process of sewage 
treatment escaped into the atmosphere and the gas holders and gas burners 
could not be put to use. In addition, 40 drying beds for sludge had not been 
commissioned till now. 

At Keshopur, none of the 14 sludge digesters were functioning properly since 
1989. Further, one gas holder out of the two was dismantled in 1987-88. Thus, 
the sludge digesters instead of curing the sludge were merely working as 
tanks/store. As the gas holders, burners etc. were not put to use, the gases were 
escaping into the atmosphere. 

In addition to release of harmful gases into the atmosphere, improper digestion 
of the sludge produced poor quality of manure which might affect the porosity 
of soil. 

Figure-12: A view of the gas chamber and sewage settling plant 

Recommendation 

• DJB should ensure the optimum functioning of each of its components 
so as to stop the release of harmful gases into the atmosphere and 
establish a system of ensuring designed utilisation of all facilities set 
up for sewage treatment. It should also explore the possibility of 
utilizing the gases generated by the STPs for generating electricity to 
meet their own requirement of power which would significantly offset 
operating costs. 
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The STPs lacked not only a reHablie mechanism to measure the quantity of the 
effluents being discharged into the river but they also failed to ensure 
adherence to the stipulated quality parameters. 

. .. 

Just as the sewage generated was estimated on the basis of population in the 
catchment area rather than on the basis of water supplied or.used or any other 
reliable method, the sewage shown as treated was not verifiable as the flow 
meters meant to measure· the incoming raw sewage and outgoing treated. 
effluent were-either non-functionaiornon=existent at the plants test checked in 
audit except in the STP at Rithalia Phase-It The quantum of sewage being 
depicted as treated at the STPs was based on the design capacity of the pumps 
with. reference to the number of hours it actuaUy ran. Thus, the quantum of 
sewage being depicted as treated was a normative assessment rather than by 
actual measurement with proper caHbration. 

Most of the treatment plants were ·equipped with in-house laboratories· to 
analyse the samples of effluent collected· from different units of the STP to 
ensure their conformity with the standards prescribed by the DPCC under the 
provisions of the Water (Prevent1.on and Control oLPollution) Act, 1974: . 

JFftgUI!ll'e":" 13~ Pll"escl!'nbed sttal!lldl:aurds ~lf tll'teated! sewage 
· §ll,No, Parameten lP'rescrnbeldl llfimnt 
1. pH 5.5-9.00 
2. Total suspended solids (TSS) Not to exceed 50 mg/litre 
3. Oil and grease Not to exceed 10 mg/litre 
4. BOD Not to exceed 30 mg/litre 
5. ·COD* Not to exceed 250 mg/litre 

*Chemlcal Oxygen Demand 

CPCB also conducts ~alysis of dissolved oxygen, total coli form and faecal 
coH. form while rhonitoring,the water quality of river Yamuna and the treated · 
sewage being discharged from the STPs. 

DPCC revi~~d the standards ofBOD and TSS to lOmg/1 and 15 mg/1 from 30 
mg/1 and 'SO;<fu.g/1 respectively in January 20QO and asked DJB to address the 

· prob~eni of -coli form pollution. · DJB requested the Environment Pollution 
'(Prd~ention and Control) Authority in August 2003 to retain the earlier 
standards because .of difficulty in obtaining.the technology required to meet 
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the revised standards as well as its prohibitive cost. DJB assured that its 
treatment plants would be fully utilised to ensure adherence to the stipulated 
standards and that no untreated sewage would find its way into the river 
through open drains/nallahs. However, DJB failed to live up to its assurances. 
Test check of the records for the period from April 2003 to December 2003 
revealed as under: 

• As per the tests conducted by DJB, treated effluent from three STPs of 
total capacity 90 MGD did not meet even the earlier prescribed 
standards. Further, as per the report of DPCC and CPCB during July to 
December 2003, another four STPs with total treatment capacity of 61 
MGD were also not meeting the prescribed standards. The details of 
the STPs and quality of treated effluent are depicted in Annex-ITI. 

• DJB had no arrangement to analyse the standard of total coli form and 
faecal coli form at any of its plahts except at the Okhla STP where it 
was started in May 2003. DJB attributed this to lack of bacteriologists 
who are required to conduct the analysis. 

• While the STPs were functional round the clock, tests conducted by 
DJB were limited to only eight hours. Moreover, the extant 
instructions stipulate that test samples should be taken at regular 
intervals during the course of a day and the average test results then 
arrived at so as to depict a true picture of the quality of the treated 
sewage. However, DJB was basing its results on only one sample 
collected once every day. Hence, the tests conducted by DJB do not 
provide a credible assurance of the quality of the treated sewage 
throughout the day. DJB stated in January 2004 that regular tests could 
not be conducted due to inadequate manpower. 

R ecommendation 

• Systems and procedures need to be strengthened to ensure accurate 
measurement of both the quantity of treated sewage being discharged 
as well as its quality with reference to the prescribed parameters. 

[ 14. Industrial sewage 

As per the Delhi Master Plan 200 l, there are 28 approved industrial estates in 
Delhi. The Supreme Court directed the Government of Delhi in February 1996 
to construct CETPs in these industrial estates to treat industrial sewage and 
reuse the noxious effluents to reduce the toxic effect 0n the river. In pursuance 
of these directions, DPCC appointed the National Environmental Engineering 
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ReseGI.fch Institute (NEERI) inMarch 1996 to prepare detailed project reports 
including-design and specification of the CETPs. Under the Delhi Common 
Effluent Treatment Plants Act 2000, CETP societies were to be formed which · 
were to be entrusted with the maintenance and operation of the plants after their 
construction. DSIDC was to undertake construction of the CETPs as per technical 
know. how provided by NEERI. The project cost was to be. apportioned between 
the Government of India, the Government of Delhi and the CETP societies in 
the ratio of 25:25:50. NEERl recommended construction of 15 CETPs in 21 . . 

industrial estates with a total treatment capacity of 191.4 Million Litres Per day 
(MLD) i.e. 42 MGD at a total cost ofRs. 90 crore. The remaining seven industrial 
estates ·had either non-polluting industries or their own treatment 
arrangem~hts. 

All the 15 CETPs were to be completed by 1998. DSIDC could take up 
construction of only 12 CETPs during October 1999 to July 2002. Only 10 
CETPs were completed as ofMarch 2004 at a totalexpenditure ofRs. 123.12 
crore. The work of one CETP at Naraina indu~trial area was in progress while . 
the local residents had stopped the work of another CETP atNajafgarh Road. 
Construction of the remaining three CEPTs was yet to be taken up due to 
paucity of funds, non-approval by the Plant Level Committee, etc. Even out of 
the 10 CETPs which were completed, only four were commissioned. The ' 
remaining six .CETPs were yet to be commissioned though they had been 
completed 11 to 15 months ago as reflected in Annex - IV. 

Against the totaL commissioned capacity of 12 MGD in the four operational 
CETPs, the actual sewage being treated was only five MGD. 

Audit scrutiny of the records relating to. the construction of the CETPs by . 
DSIDC revealed mismanagement which del51yed their construction as weH as · 
subsequent .operation as summarized below: 

The detailed project report failed to take into account esse11tial. aspects 
like cost of land, development of site, construction of boundary wan, 
revamping of conveyance system; electric sub-stations/HIT cables, etc. 
Consequendy, the total project cost was grossly under-estimated and it had 
to be enhanced from Rs. 90 crore in Jurle 1996 to Rs. 256.40 crore 
(excluding cost escal&tion of Rs. 20.14 cfor~. attributable to delay)' in 
March 2004. This resulted in s,hortagv· pf funds which had not been 
initially .. Planned . for. Governrilent o,f mdia and tile CE1)P societies 
released only Rs. 22.5 crore and R,s. 28.77 crore respectively to the 
Governrilent of Delhi against thef r:evised matching contribution of 
Rs. 59.47 crore and Rs.101.99 cioM respectively. This hampered the 

·· . progress of construction ¢"the CETPs. / 
. . 
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G> Incorrect assessment of actual quantum of sewage generation resulted 
in creation of excess treatment capacity by two and half times in 
Mayapuri . industrial estate. Against . actual sewage generation of one 
MGD, a CETP of three MGD capacity was constructed at a cost of 
Rs. 13.88 crore. 

Deficiencies in the design parameters relating primarily to the use of 
chemicals required ·for treatment of toxic sewage· required installation 
of additional units and improvement of designs involving both delays 
as well as additional costs. 

Delay in implementation/completion of the project resulted in cost 
escalation of Rs.20.14 crore. The delay was attributable to delay in 
handing over the land by the DDA (26 months), delay in obtaining 
permission from the Railways (six months) for laying rising mains and 
paucity of funds. 

Poor coordination between DJB and .· DSIDC resulted in non­
commissioning of a sewage conveyance system in the industrial estates 
at Wazirpur and Philomel. Consequently, the CETPs constructed iri 
these· industrial estates remained·under-utilised. 

The CETP societies were to take over the operation and maintenance 
of the plants after a trial run to enstire that the discharge met the 
standards prescribed by law duly certified by the DPCC. Lack of 
certification of standards of the discharge coupled with increase in the 
costs resulted in the CETP societies dedining to take over· the 
operation of the completed plants. 

The Environment Pollution (Prevention and C:ontrol} Authority for the NCT 
of Delhi and the National Capital Region conducted· a surprise visit of the 
CETPs including the four commissioned plants in December 2003. It found 
that most of the plants were non.::.functiomit In case of the CETP at Mayapuri, 
the waste received by the plants·was being discharged into the drains without 
any treatment while the waste was simply bypassed directly :i.nto•the drains.in 
Mangolpuri and WazirjJur CETPs. The Authority observed that not only was 
there a complete arid total waste of public funds but the purpose for which 

· these plants had been ordered by.the Supreme Court had also been negated. 

· Recommendations 

@ The Governme_nt of-Delht-should resolve outstanding issues related to 
the· payment of share by the Government of India and the CETP 
societies. 
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• Government and DSIDC should ensure completion of the remaining 
CETPs in a time bound manner ensuring compliance with the 
stipulated en•1ironmental standards. 

• Government of Delhi should ensure the proper operation and 
maintenance of all the completed CETPs and the monitoring of the 
quantity and quality of treated ejjluent. 

( 15. Sewage in drains/nallahs 

Due to ineffective conveyance system coupled with inadequate sewage 
treatment capacity, untreated sewage from sewered areas was flowing into the 
18 drains/nallahs along with sewage from the unsewered areas. These 
drains/nallahs were meant to carry only storm water and outfall directly into 
Yamuna. A study conducted by RITES had highlighted in January 2004 that 
711 MGD of sewage on an average was out falling in the river through these 
drains as detailed in Annex - V. In terms of quantum of sewage, Najafgarh 
drain was carrying the maximum discharge followed by Shahadara drain and 
Barapulla nallah. 

Figure-14: Flow ofu~treated sewage in Najafgarh drain 

Free ammonia and heavy metals like lead, copper, nickel, zinc, etc: were 
present in the sewage flowing through the open drains much above the 
standards prescribed in the Environment Protection Act as detailed in Annex­
VI. The trend in pollution load contribution of the sewage flowing through the 
open drains/nallahs from 1982 to 2003 in terms of BOD load is presented in 
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Figure-15 below: 
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The BOD load contributed to the river by the sewage from open drains/nallahs 
out falling into the river increased from 117.3 tonnes/day in 1982 to 207.98 
tonnes/day in 2003. No steps had been initiated to effectively trap and treat the 
pollutants being discharged through the drains. 

Recommendation 

• Government of Delhi should pay prompt attention to trapping and 
treatment of all sewage presently flowing through these drains/na//ahs 
in line with its assurances given to the Supreme Court in December 
1993 and prepare a comprehensive plan to complete the works in a 
time bound manner. 

16. Impact of pollution control measures through sewage treatment 

16.1 Quantity of domestic sewage treated 

Against an estimated sewage generation of 719 MGD by March 2004, 
Government of Delhi provided sewage treatment capacity of only 512 MGD 
(including the 12 MGD STP which was non-functional) while actual sewage 
being treated was only 335 MGD which represented only 47 per cent of the 
total estimated sewage generation. The treatment capacity created and growth 
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in waste water generation during the last four decades is presented in 
Figure-16. 

Figure-16: Increased discharge of untreated sewage 
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(Figures of actual sewage treatment not available prior to 1999) 

16.2 Water quality in Yamuna: the impact 

The water quality of Yam una instead of improving deteriorated over the 
period 1999-04 despite expenditure of Rs. 871.67 crore since 1994 
(Rs. 284.98 crore until 1998-99 and Rs. 586.69 crore during 1999-2004 
Rs. 439.60 by DJB and Rs. 147.09 crore by DSIDC). The BOD and DO 
parameters indicated a sharp deterioration in the position at the point of the 
river leaving Delhi as is depicted in Figures 17 and 18. While BOD at Palla 
when the river enters Delhi was within the norms, the load of untreated 
sewage of Delhi polluted the river to the extent that bio-chemical oxygen 
demand reached 13 times in excess of the norm at Okhla. The presence of 
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dissolved oxygen deteriorated from an acceptable one and a half times above 
the stipulated minimum norm at Palla to almost nil at Okhla. Coli form count 
also deteriorated exponentially from about 217 times at Palla to about 1.39 
la.kh times above the stipulated norm at Okhla. 

Figure-17 : BOD Trends Year wise at Palla and Okhla in 
River Yamuna (Delhi Stretch) 
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Not~: Higher BOD than norms is indication of high~r /1!11~/ of pollution/ poorer water quality. 

Figure-18: DO Trends Year wise at Palla and Okhla 
in River Yamuna (Delhi Stretch) 
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Note: Lower kv~b of DO sugg~st higher pollution/ poorer wour quality. 
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The-position oftotall co~i follnll allso indicated a sharp increase asdlepictedl-in. 
mbl¢ below: . 

. . . 

. : IFilgmure4~.h Trend (J)f Total! ~@U~()rJI!!ll2t Palla andOklln!a Bmlfrmge 

· LocantllmB Battllnnling 

lP'aUa 

· Stta!ffii!llairri!lls 

·· ... 950.00 1;soo.oo, 1,os,666.66 

693,33,333.00 

'. ' . ~ . 

. RITES itl·its repo1-fof'an~ 2004badteported:fuai,::··; ·. .:: 
' -~ '. ¥ -.- • • • ' • • • •• - - -- • : - • • - • • • ' ' •• t. :-~ • -. • 

. ~-:·- -~ ': . _:. . . . . . - -~· - . . .. •".: .. . . . . . - --·. ~.: -.:-·.-. .·. . . 

. . . '·Diss~ived··· ox)rgen- (no)· -~hH~h,;i~':tfie·.c ino§t:ciilmprirtimt parameter for 
sustaining_ a. healthy . riverine_ eco"'system was .not.· present· in the. Deihl 
stretch of the river during any part ofthe year; 

e free ammonia which.is toxic .to fish and micro~orgarui.sms. was present 
far above the acceptable levels; in the range of L47 mg/rto6.73 mg/L 
as against the acceptable level of 0.02 mg/1; 

0 . . i iliere was concentration of heavy XJ(lletals like copper, lead, nickel, zinc 
and mercury far in excess of the Jiinits prescribed by ilie Environment 
PoUution Act. Zinc particuliady was present in very high 

· concentrations in the river; 
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Figure-20: Water quality of Yamuna at Wazirabad Barrage 
(down stream) 

The adverse impacts of untreated sewage were as under: 

• While the water at Palla conforms to the bathing standards in terms of 
DO and BOD, by the time Yammuna leaves Delhi at Okhla, the water 
deteriorates to far below the ' bathing standards' and is, in fact,unfit 
for any use. 

• The capacity of the soil to retain oxygen required for biological 
decomposition of partially decomposed or un-decomposed organic 
matter contained in sewage is reduced hindering decomposition of 
organic matter resulting in "sickness of soil." 

• Sewage is a potential carrier of various pathogenic fungi, bacteria and 
parasites which pose serious community health hazards like cholera, 
typhoid, jaundice, etc. The health hazards from water contaminated 
with sewage arise from both consumption of sewage grown plant 
products without cooking or processing as well as from direct contact 
with sewage. According to a study conducted by the EnvironmentaJ 
Sciences Division of the Indian Agriculture and Research Institute 
New Delhi in 2002, vegetables grown in areas like Yamuna Pushta, 
Okhla, Najafgarh, Alipur and Ballabgarh were found to have a 
significantly higher level of contamination of zinc, lead and 
cadmium. 

32 



Report on Government of NCT of Delhi of 2005 

. [ 17. Acknowledgement 

The audit findings as well as the recommendations were discussed with the 
Principal Secretary (Urban Development) and the Chief Executive Officer of 
the DJB on 15 September 2004. Their views as expressed at the meeting as 
well as formally communicated subsequently in October 2004 have been 
taken into account and reflected in the review. 

New Delhi 

fl.. f( f/.,,J "-' 
JJ, /' 

Dated: t , ~~ ?_005 
(R. K. GHOSE) 

Accountant General (Audit), Delhi 

New Delhi 
Dated: 

Countersigned 

(VUA YENDRA N. KAUL) 
Comptroller and Auditor General of India 

33 



Report on Government of NCT of D(dhi of 2005 

Ao.nex.;,J 
HighiD.ghts of review on 'contll"ol of pollution ofdvell" Yam. una in Delhi 

pulMished bn the C&AG'!il report:foll" the year ended March 1999. 
, !I : 

. . . . . . . 

The water quality of river Yamuna continues to be poHuted\ by the domestic 
sewage arip industrial effluent from Delhi whHe the water quw.lity at the point 
where the\ river enters Delhi is of acceptable quallity. PoUhtion load from 

· \ r • r 

Delhi rend~rs it severely polluted downstream. .. · · ' , · . : 

The -management of sewage treatment by NCT Government of Dellii tru.!ough 
the executing agency, i.e. Delhi Jal Board has been tardy. :During the seven. 
years 1992-99, the Government has been able to increase the sewage treatment 
capacity by only 112 MLD4

• · 

j . ' ' ... 

Of the total estimated quantity of 2852 MLD sewage generated in Delhi, the . 
Government :is able to treat only 886 MLD~ 196.6 MLD untre_ated sewage is 
being discharged in river Yamuna causing serious poHution to:the water. 

Even the STPs constructed are not being· utilised optimaHy due to failure of 
the NCT Government to ensure completion ;of attendant se~rage lines and 
proper interception and. diversion. In two cases, STP has··1Jeen constructed. in ~ 
an area whic~ does not have the sewage load' rendering the capacity (or 
sewage treatment of 114 MLD unused while hi other areas untreated sewage ·~s 
poUuting Y amliua due to absence' of STPs. ' 

The existing pumping stations and STPs were'': functioning much below theit ·. 
capacity. Problems in functioning of aerators used in the STJPs and sludge' 
digesterand gas holders lied to incomplete removal of the organic matters from\ 
the sewage and release of toxic gases in the atmosphere. ' 

Industrial pollution also remains to be. tackled. 348 out of 428 grossly 
poHuting industries had not put up effluent treatment plants. ][n addition, 
construction of none of the 15 common effluent treatment plants to taclde the 
pollution from other poHuting industria][ units has been taken up. 

In one of the STPs sample checked, the sewage eve11 after treatment was found. 
to be grossly polluted. 

'4. Million litre per day 
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Hi~l!nnii~Ms ([})f revlhew oim Sewel!'age system iin DieR!hli pM!I:llHishedl !1m tlb!e 
C~AG§ rep(Q)Jrt fm." tlfue yeaR" eJIDdledl M:all"~llll 2«Jl{!P3" 

Out.of the loans and grants of Rs. 326.40 crore released during: 1998:..99 to 
2002:.03 by the Government of NCT Delhi, the Board could utilise only 
Rs. 185.94 crore. 

JBoard· failed. to trap the sewage generated from unsewered areas. Sewerage 
system of sewered areas was also not. functioning properly as 18 out of 28 
main trunk sewers were either not functioning at all· or were functioning onlly 
partially during the last five to ten years due to coHapsed/ silted sewers. Fifty 
urban viUages and 154 unauthorized regullarized colonies out of .135 urban 
vinages. and 567 unauthorized regularized colonies either had no sewerage 
system or the sewerage system was not functioning. 

The . Board failed to implement the works due to deficient planning and 
physical achievements fellshort by 57 per cent. 

Thirty sewer Hnes.whlch were taken up for construction/ completed during the 
period 1998-99 to 2002-03 could not be made· functionaL-due t5 non­
completion/non-functioning of connected systems~ 

. Ring. Roa:d trunk. sewer was not functioning for more than five years despite · 
incurring ·of ruq expenditure of Rs. 13.12 crore. fu three cases, the Board 
incurred. excess expenditiJJ.re of Rs; 7.90 . crore due to execution of works at 
higher rates. In another case, an amount of Rs. 1.19 crore was paid to the 
contractor in excess of actual execution of work. 
Fail tire of the Board to finaHze tenders within their vaHdity period or even by 
the extended dates necessitated re-invitation of these tenders and resultant 
additional expenditure ofRs. 20.771akh. 

Deficie:nt planning and faHufe to .provide· dear site .. to the contractor in time 
resulted :in costovemin of Rs. 4.13 crore besides thne overrun of more than 
nine 'years. 

Poor utilisation of departmental resources resulted in loss ofRs. 1.58 crore. 

Against sewage generation bf 652 milHon gallmis per day (MGD), the Board 
had a sewage treatment capacity of512.60 MGD.· Out ofthls; 296.24 MGD 
sewage was flowing into the river Yam una untreated. 

The water qualityof the river Yamuna in Delhl stretch was poor. While the 
water qualliity at iits 'entry point in Delhi was fit for bathing pmposes, it was not 
fit for any purpose at the poin.t it left Dellhi. 
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Annex-11 
(Referred to in paraxraph 8) 

Year-wise and Scheme-wise Budget Allocation and Actual Expeadlt•re during 1999-2000 to 2003-2004 
__ _..., . ___ --- -----

Sl. Name of the 1999-2000 2000-01 2001-02 2002-03 2003-04 Total Savings(-)/ 
No. Scheme ' 

Excess(+) 
Budget Actual Budgtt Actual Budget Aclual Blldlget Actual 811dget Actual Budgtl Actual 

Allocation Expe- Allocation Exptnd- Allocation Expend- Alloeation [llfi(Rd- Allocation Exptnd- Allocation Exptnd-
nditure iture by iture by iture by iture by iture by 
by_DJB DJB DJB DJB DJB DJB 

I. Trunk Sewers 17.50 12.02 29.80 14.74 2 1.23 14.24 41.35 10.52 48.00 38.32 157.88 89.84 (-)68.04 
2. STP 30.00 35.58 3 1.60 3 1.88 41 .60 34.97 55. 13 33.14 37.00 33.70 195.33 169.27 (-) 26.06 
3. Branch Sewers 5.50 2.52 33.50 14.19 48.15 39.97 22.02 32.12 49.60 19.52 158.77 108.32 (-) 50.45 
4. Renovation of 1.75 2.08 4.50 3.40 7.68 6.86 6.43 4.93 5.00 1.54 25.36 18.81 (-) 6.55 

Existing Plants I 

5. Sewerage & 9.70 9.40 10.00 9.53 9.94 9.74 6.43 1.72 8.00 6.07 44.07 40.47 (-) 3.60 
Drainage in 
Trans Yamuna 

6. Prevention of 0.35 0.02 0.72 0.23 0.45 0.52 0.00 0. 14 0.00 0.00 1.52 0.91 (-) 0.61 
Pollution of 
River Yamuna 

7. Anti Flood 4.00 2.67 5.00 4.30 1.55 1.73 1.36 0.48 4.00 2.81 15.91 11.99 (-) 3.92 
works 

Total 68.80 64.29 115.12 78.27 130.60 108.03 132.72 87.05 151.60 101.96 598.84 439.60 (-) 159.24 
------- ----·· - ··- - - ··- - --- ·- ·- -

JO 



§.No. Name of tllne Pllmnnts 
I. Olkllnlla §TIP's -

(I) 30MGD 

' 
(il) 16MGD 

2. KesllnoiJllunr §TIP' -
(i) 20MGD 
(ii) 40MGD 

3. Kmnldllln §TIP' -
(i) W MGD(IPhJ) 

(ii) 25 MGD (Ph. H) 

. (iii) 10 MGD (Ph. HI) 

Amunex-iiJI 
{Rell"e~r~reldl to .ft!rn Jlllaragll"~lJiJilln ll3.2) 

"''::IUI<Ullll[y IIJill lllllt'ilii~II:IUI ll!.llDllllllii:Ull[ :ii!S IJ)teir I!JIJI!tli llmi!JII!"teJPIOir[S 
BOIDl T§§ .. T.C.··· 

. 

35to48 mg/1 54 to 8ll mg/l ] 7 per cent to 87.7 5 per cent 

Meeting prescribed standard 

38 to 92 mg/1 ·57 to 138 mg/1 · Not analysed 
33 to 40 mg/1 50 to 65 mg/1 -do-

Meeting the prescribed standard -do~ 
... 

-do- -do-

-
-do- -do-
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!Remmrlks -

As per ClPCB Report of November-
December 2003 not meeting the BOD and 
TSS stannldlarldls, 

As per CPCB Report of November-
December 2003 not meeting the standards of 
TSS. 
As per DlPCC Report Jlllly to Dec. 2003 not 
meeting the standards in respect of BOD and 
TSS. 
As per DlPCC Report October-December 
2003 not meetinng the standards of BOD and 
TSS. 
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Annex...:.Iv 
. . 
(Referred to in paragraph 141) 

Status ofCIETJPs inDelftnn as oftDeceimnbelt 2oo3 
--- --- --- -----

sn. NarmneofCIE'l!'IP' Capacity Cost of A: dill! all Sta~lllls of ftllne Remarrlks 
No. of pBinnt (fin Pnaint E:xperrullfitMil"e .CETPs 

MLD) fincllllrred 

1. IWazirpur 24 19.85 20.85 Commissioned in CE'l!'IP is not functional since 9th July 
October 200 l 2003 as it was .dosed due to flooding. 

fmi:her, due to non~existerice of 

/ 
I 

/ conveyance system, flow is taken· from 
open drain. 

2. Mangolpuri 2.4 6.29 6.80 C.ommissioned in CE'l!'f is not functional since August • 
- November 2001 .. 2003 due to paucity .. of fundls. Rlisnllllg 

main yet to !be Hanl!ll. 
. 3~ Mayapuri 12 ·12.18. 13.88 ·. Commissioned in · Only ... primary . treatment ··due to non 

July 2002 avaHabillity of Chemicalls because .. of. 
paucity of funds. 

4. Jhilmil 16.8 13.15 8~59 Corirun.issioned in Ranllwany [plell"mfissiollll pelllli!llillllg to llay 
June 2003 HiiiRe. Conveyance system not 

.. . . completed! . .. 
5. Lawrence Road 12 10.92 7.21 Completed in March Plant not working due to action pending. 

2003 with D.TB, MCD etc. 
Disposall line of treated effluent is yeft to 
be bnfii!llunmlldler Rfillllil! Road. 

6. Badli 12 9.24 9;79 Completed in. March. · Commissioning held up because D.TB 
2003 hallll not given conn.ection to individual 

units. 
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~·· §ll. Naumne oft' <ClE1!'1P' Caqplacfity <Cost of Adunall S~atuns oft' tllne lllema!l"iks 
No. oft' Jllllla1111~ (n1111 IP'lla!l1lt lExJPiemllftftunJre <CE'Jl'Ps 

I MIL!Dl) llll1lit!Ullll"'l"tedi I 

7. Okhla Industrial Area 24 23.69 21.56 Completed in April Plant comjpleted but rising main of REPs 
2003 yet to be laid, permission from Railways 

delayed the work · .. · .. 
8. G.T.K. Road 6 8.29 8.12 Completed in Commissioning delayed due to non 

December 2002 availability of power as there was 
paucity of funds. 

. 9. S;M.A . Industrial 12 I3.54 12.92 Completed in May Commissioning held unp as DJB ·llnadl not 
Area. 2003 'laid the internal conveyance system and 

paucity_ of funds 

10. Nangloi 12 14.56 13.38 Completed in May Commissioning held unp because of 
2003 power and MCD pellT!ission for road 

cutting for laying of rising main. 

11. Najafgarh Road 9.6 10.98 1.81 Work in progress Delay in allotment of land and thereafter 
hindrance by local residents. 

12. Naraina 21.6 16.70 1.2l -do- Progress of work slow due to rejpeated 
litigation for site besides paucity of 
funds. 

13. Mohan Co-op 1.8 4.64 OA6 Work not taken up Work ltnadl mot been taken up due to 
so far uncertainty of funds. 

I 

14. Okhla Industrial 1.2 4.36 0.07 -do- Award of work not approved by Plant 
Estate Level Committee (JPLC) 

15. Anand Parbat · 24 16.87 0.38 -do- Due to demolition of existing structures 
at site~. 

\ :'···· 
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·Annex~V 
(Referll"edl to in par~graJPih 15) 

TI>iiscllnarge of dlnnftns/miallllaltas mllt famng ftn tllne rftve!l" Yamuma and BOD 
ftn][llunt dm'iHng Muclln 2{P02 to Junne 2003 

BOD 
Sl. Name oftllle Quna!llltwum o:t!' discllllall'ge ( mglllitll'e) 
No. drailllls/llllaU.alns (Avg.) illll MGD Mlillll. Max. 

I. Najafgarh 441.599 40 100 
2. Magazine Road 0.801 400 450 
3. Sweeper Colony 1.292 90 450 
4. Khyber pass 2.135 60 280 
5. Matcalf 3.194 50 130 
6. Qudasia Bagh/Mori Gate 12.523 30 530 
7. Tonga stand 2.265 50 350 
8. MoatNallah 0.316 40 130 
9. Civil Mill 11.243 40 230 
10. Delhi Gate '24.559 30 · .. 150 

11. Dr.Sen Nursing Home 21.266 60 90 
12. NaUaNo.12A 2.211 50 470' 
13. NaHaNo.14 12.843 50 280 
14. Barapulla 24.869 40 150 
15~ Maharani Bagh 2.984 100 160 
16. Kalkaji 7.417 50 230 
17. Tugiaquabad 0.762 20 130 
18. Shahdra 138.580 . 50 180 

To tan 710.859 
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A:nliU!X= VI 
(Relferre«ll to in p:mragraplln 15) 

DetanR olf Heavy MetallJPoilluntnmn finn dlrafinns/munllllaills 

sn. Stamllardl as Adunallny Measuniredllfrom 
MetaB 

No. per ElP'A Ill Ira inns 

(i) Copper 9 28 to 770 
. 

(ii) Lead 2.5 40 to 454 

(iii) Nickel 52 · 20to 153 

(iv) Zinc 120 138 to 12600 

(v) Mercury 0.77 17.4 to 462 

Besides, presence offree ammonia was rangedbetween 1.64 to 6.73 mg/l 
against the prescribed standard of0.02 mg/1 and below 
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Bi«H~hem.icaR Oxygen .Demalllld (BOD): is used to assess the water quality 
by determining how much oxygen is being used by aerobic microorganisms in 

·the water to decompose organic matter. Elevated levels of BOD is a risk to 
diversity of l~fe, affects the useful aquatic life and promotes growth of pollutant 
tolerant hannful organisms. 

Clln.emical Oxygen Demanmd (COD):It indicates the measure of the oxygen 
required for chemical oxidation. In situations where the presence of toxic 
materials is likely to interfere with the BOD, this test is very usefuL 

CPMIPE.IRT: 'Critical Path Method' is a tool to analyze project and determine 
duration, based on identification of "critical path" through an activity network. 
Knowledge of the critical path can permit management of the project to change 
dur~tion. ill· 'Program. Evaluation and Review Technique', activities are 
represented by arro~ed lines between the nodes or circles and multiple time 
estimates are used for each activity allowing variation in activity times. 

Diss@lved Oxygen (DO): Refers to the amount of oxygen dissolved in 
water. This is the most important parameter, determines the ecological health of 
water. Fish kills, noxious taste, odours and low biological diversity are 
indication of low DO. 

ll:!!JJ.temal sewer: Small dia sewer pipe line which collects sewage from 
individual residential colonies and conveys the sewage to peripheral/trunk 
sewers. 

Million Gallon per Day (MGD): Million Gallons per Day (standard unit of 
measurement of water/sewage i.e. 10,00,000 x 4.53 litre per day. 

Million Litre per Day (MLD): Minion Litres per Day (standard unit of 
measurement of water/sewage i.e. 10,00,000 litre per day). 

Peripheral! sewer: Medium dia sewer pipe line . which coUects sewer water 
from different internal sewers and conveys to trunk sewers. 

pH: It. is measure of hydrogen ion concentration and is an indicator of 
relative acidity or alkalinity of water. Water values of 9.5 and above indicate 
high alkalinity while water value of 3 and below indicates acidity. 
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Rising Main: It is a big dia pipe which is connected between SPS and STP for 
conveyance ofwaste water fromthe level ofSPS to that STP. 

Sewa~e Pumping System (SPS): It is a installation of electrical and 
mechanical equipment to pump sewage water to STP through rising main. 

Sewage Treatment Pilant (STP): It is a instaHation of electrical and 
mechanical equipments meant to treat the domestic sewage. 

Sewer: Means any conduit pipe or channel, open or closed, carrying sewage or 
trade effluents. 

. . . . 

Total coliform and Faecal coliform: The presence of faecal coli form bacteria 
indicates contamination with faecal material of humans or other animals. 
Contaminated water contains pathogens, which are responsible for the spread of 
many contagious diseases. 

Totalll Suspended Solids (TSS): are the third most significant conventional!. 
pollutant because it aggravates a dissolved oxygen deficiency by sedimentation 
and forming an oxygen-demanding sludge deposit These cause turbidity in the 
receiving water and may alter the habitat of aquatic biota; and, perhaps most 
importantly, they can harbor pathogens (disease-causing microorganisms). 

Trunk sewer: Big dia sewer pipe lines which collects sewage from 
peripheral/internal sewer lines and convey it to SPS/STP. 
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