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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 Govemment of the National Capital Territory of Delhi.

The audit observations on the Finance Accounts and Appropriation Accounts
of the Government of National Capital Territory of Delhi for the financial year
2003-04 and the matters arising from test audit of the financial transactions of '
Goverhment of National Capital Temtory of Delhi have been included in

Volume=-][ 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 Department of Urban
' Development of the Government of the NCT of Delhi and its implementing
agencies viz. the Delhi Jal Board and Delhi State Industrial Development
Corporatlon ’
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Report on Government of NCT of Delhi of 2003

| OVERVIEW |

The water of Yamuna 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 Delhi 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 Yamuna by the sewage generated in Delhi.

Out of the estimated 719 MGD of domestic sewage generated in the National
Capital Territory, 384 MGD was being discharged untreated into the river.
Besides, even 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 MGD 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-optimal levels.







! Expenditu‘re prior to 1994 not reckoned.
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' Thi'sj‘perfofmanceaudit is the third in the series of reviews carried out by audit -
‘on issues relating to sewage management and treatment aimed at controllmg
- 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
][ndna relating to the Government of NCT of Delhi presented to the Legislature

‘during 2000 and 2004 highlighted inter alia the slow progress of construction

of sewage treatment plants (STPs) and sewage pumping stations (SPSs),
rehabilitation 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
e Yamuna without treatment resulting in pollution of the river water during its
passage through the NCT of ]Delhl Highlights of each of the earher reviews
are at Ammex .-

~In vnew of the mgmficant envnonmental nsks associated with under-
: performance of sewage treatment projects, thlS performance audit was carried °

out wnth a view to assessing the cumulatlve status of the performance of STPs,
SPSs and the connectmg sewer lines as.well as the actual treatment of

‘domestic and industrial sewage, the quality of treatment and finally the impact

on control of pollution in the river Yamuna as at the end of March 2004.

" Highlights

-' ,:D@BHB@SEH@ mmd industrial sewalge germemﬁed wnﬁﬁnm the NCT of Delhi

- is the main source of p@ﬂﬂmuem of the river Yamuna during its
'paesage frﬂnmungﬂn fthe NCT. Despite over ﬁe}m years of efforts and
expenditure of Rs.872 crore since 1994' om establishment of

 sewage treatment infrastructure for treatment of domestic and

- industrial sewage before its release into the river, the quality of
water at the poimt where the river leaves Delhi has deteriorated
drastically with large amounts of untreated sewage still falling into
the river.
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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 512> 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.

? including 12 MGD capacity of one » plant that is non-functional since 1999.
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- Of ﬁ]h!eI[S CETPs required for treatmemt' of 42 MGD industrial

' sewage, omﬁy 10 are complete at an expemdumre of Rs. 123 crore of
" which only’ four were commissioned as of March 2004. The

-, utilisation @ﬁ' even the commnssnomd plants is questionable. The

comstmctaon and mamﬁeﬁname of the CETPs are pﬂagued by .

. various' comasﬁmmtts, Viz. umden%estnmatmn of the cost leading to

shom:age of funds, ‘cost cesca.ﬁatnouﬁ due to delay, delay im

, comstruc&mm of comveyance systems9 de}lay in formation of CETP

] societies,’ ete. Co}mseqanemﬂy, almost: the entire industrial sewage
.'was out faﬁﬁmg into the river without treatmem

| The untreated sewage from the umsewered areas contimues to fall

- imto the river through open drains and mallahs in the absence of

 trapping of the sewage from such areas for fcreaatmem This further
- 5 contnbuﬂtedl to the poﬂﬂuﬁnom Hoad m the mver, ‘

Wﬂnﬁﬁe the physical progress of construction. of sewage treatmemt
. and disposal works indicated under-performance, the Delhi Jal -

~ Board, which is entrusted with execution of such works, failed to

- utilise Rs. 159 crore out of Rs. 599 crore provided for the purpose

- by fthe Govemmemt during 399%2@@4

- i Loaantd

.ZLzzst of recommendatzzons :

t

’ 'f:Government of Delhi and the executzng agency may put in place a

. system of efficient project management and utilisation of funds with
- CPM/PERT chart of all measurable activities which can be foreseen. ‘
" The systems and procedures for formulatzon of plans and processing of -

tenders need to be streamlined so as to. ensure optimum utilisation of
| funds placed at the disposal of DJ'B

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

. to minimize delay and hzndrances in executzon of works.

Proposals 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/s‘upply of water.

: Government of Delhz and DJB should put in place a system to ensure

' simultaneous execution’ and completzon of all related znﬁastructure
' ‘ 3
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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/nallahs
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 kms 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 Yamuna 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 Yamuna 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
Bio Chemical Oxygen Demand | Not more than 3 mg per litre
(BOD)

Total Coli form (TC) Not more than 500 per 100 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

5



: Report on Government of NCT of Delhz of 2005 ‘

(CPCB) whrle each State Govemment was to constitute. s1m11ar State Pollutlon;
Control Boards to nnplement the _provisions of the Act In so far as Ul‘llOI‘{
Terntones are _concerned, the CPCB delegated its functlons to -the

: ’Governments of the Union Temtory In pursuance of the above provisions,
Government of Delhi constituted the Delhi Pollutron Control - ‘Commitiee
(DPCC) to momtor and control pollu’uon in Delh1 in terms of the p10v1s1ons ‘

and obJect1ves of the Act.-

\.

:'The Delhi Jal Board (DJB) is the executlng agency entrusted wrth the
i-constructron ‘and ‘maintenance of" sewage treatment plants; sewage pumping

. istations and trunk sewers and for treatment of domestic sewage in the NCT of
~ Delhi. The Board functions under the administrative contlol of the Department -

4 of Urbah Development of- the Government of Delhi. It also provrdes sewerage

: facrhtles in areas under the Junsdrctmn of the’ Mumc1pal Corporation of Delhi - -

‘Corporation (DSIDC) is. entrusted with - the task’ of constructing CETPs in:

identified industrial estates Momtonng of. pollut1on and- enforcement of o

: pollutlon standards is the responsrbrllty of the DPCC along w1th the CPCB

- The DJB has 30 STPS at l7 locatlons in: the NCT of Delhl along wrth SPSs 'v
‘The sewerage network ‘comprises of 5600 kms of sewerage . lines. including .

- trunk-sewers. and branch sewers (penpheral/mternal sewers) This includes 28

- main trunk sewers of a total length of 130 kms. For sewage management,
Delh1 is divided into five drainage zones. of Okhla, Keshopur Rithala-Rohini,

7 Coronatton and Shahdara ln add1t1on there are newly sewered areas of

e

TR

M

Do (MCD) The New Delhi Municipal’ Council (NDMC), the Delhi Cantonmentf- L
. Board (DCB) and the Delhi Development Authonty (DDA) are responsrble for .
| B construcuon of branch sewers and out fall into trunk sewers in the areas under-
their . respective jurisdictions. - ‘The - Delhi State - Industnal Development"
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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

Sewage rones Defhi lal Board
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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:

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

e the funds available for control of water pollution were being optimally
utilised;
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o . the projeCts and structures involved. in 'effectlve sewage disposal i.e. -
§ 5 trapplng, conveymg and treatment of waste water : “were properly;
' matched and co- ordlnated so as to achleve the 1ntended purpose

o 3 the facilities- created were effectrvely functromng in accordance w1th AT
i the strpulated performance standards ‘

el _ »there was. effectlve momtorlng of th@ water quallty Of the Tiver'so-asto -
A enable tlmely correctlve action;and. - "

e the measures undertaken had an nnpact in terms of 1mprov1ng the ‘,> o
SR quahty of the river water to “bathing”" standards as envisaged in ‘the =
Whrte p\aper 1ssued by the Umon Mrmstry of Envrronment & Forests

. The fundamental criteria. used for assessment “was- whethe1 the pollutron s
_control schemes and prOJects undertaken had resulted in reduct1on in"the
~ pollution levels and improvement in the quahty of the river water-and whether - -
the. 1nfrastructure created was. ﬁmctlon‘ g optlmally Thls was. sub deﬁned as
: follows R L .

e pro_]ecls should be based on'a proper assessment of the quantum of -~
- sewage generation taklng mto account area-w15e trends of ponulatlonf -
L growth ' ' \ - L
e R optrmal utrhsatlon of allocated funds for pollutlon control measures -
T ex1stence of systems and p"ocedures for, efficlent 1mplementatlon of .

AU pollut1on control pI‘O_]eCtS and for momtormg of- pollutlon levels

' @ _ coordlnated constructron and performance of pro;ects for sewage o
' treatment - : o :
@ - dperformance of the system to the des1gn"_d/st1pulated capamty and _ ' B
S specrﬁed quahty of output ' S e
R adverse srde effects in terms of a1r pollutlon 5011 pollutlon etc and
o " : 'the ultrmate objectlve of release of treated sewage in the Tiver so as to

. improve the quahty of river ‘water in -terms - of the parameters of
: dlssolved oXygen,. blo chemlcal oxygen demand and total coli form £l o
, content e S o e R - :ﬁ,*




. The performance audit with reference to the progressrve status of ﬂne measures -
~ taken to control pollution of Yamuna 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 along. ‘with' the

connected sewage. pumping ‘stations and to the CETPs. in the Waznpur andf

'Mayapnn industrial estates. The- methodology adopted was:

° forrnulanon and ﬁnahsanon of the audrt ob]ecnves takmg into account :
‘the views of the: Chief' Executive Officer of DJB and Managmg.- :

? ]Drrector of DS][]DC andthexr officers at a meeting he]ld in December 2003

o  scrutiny and check of records of DIJB, DSIDC. and ]DPCC alongvv'lth
 study of then' ﬁve year p]l.ans/annual plans;

o , :scrnnny and ‘test check of the plam records mamtamed at: the
- STPs/CETPs. land their physical inspection . in assocranon with- the
. concerned ¢ ofﬁcra]ls of DIB/DSIDC; and : ) -

o 5"study of assessment reports of outside agencres hke Indian Agrrcultural' :
’ “Research Institute and CPCB.to assess the overall impact of. the .

- .measures undertaken for treatment of domestrc -and- industrial
- sewage/effluent.’ : , R .

The ]Department of Urban ]Deve]lopmenlt Grovernrnenr of NCT of Delhi,

provrdes loans/grants - to the DJB for 11mp]le1nentatron of the scheme for
'eonn'olhng pollutlon in Yamuna. It was brought-out-in the report of the
. Comptroller and- Auditor General relatlng to the Government of Delhi for the

~ year ended March 1999 that Government had spent Rs. 284.98: crore during -
'1994-99 on creation of sewage treatment facilities. During April 1999 to =~ -
February 2004, the Government released Rs. 598.84 crore of which ]DJB "

utr]llsed only Rs. 439.60 crore as under: '
' E‘mgnr’&-d Year=wase bndge& aﬁﬂoeatuon and. aemaﬁ expendmnre .

Report on Goveriment of NCT of Delhi of 2005

*Provisional figures .

: _(Rupees in crore)
Yean' - | Release by Govemmmem Actual expendu{tuﬂre [by ~ Unspent amount/excess -
e _to DIB DIB . - ‘ (=/4) -
-1999-00 . 68.80 . 64.29- - (-)4.51.
2000-01 ' 115.12 L 7827 (-)36.85
- 2001-02 130.60 108.03. (-)22.57
2002-03 - 132.72 . 8705 - (-)45.67 .
2003-04 ~ 151.60* - 101.96* - (-) 49.64*
Total - 598.84 - 439.60 (-) 159.24




DJB failed to
utilise 27 per cent
of the fnnds
durnng ' ’
1999-2004. :

In [X Plan |
period, DJIBk
created ';
additional |
capacity of only
202 MGD .| .
against target of
321 MGD. |

RepOrt on Government of NCT of Delhi of 2005

While DJB did not utlhse 27 percent of aHotted funds durmg 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 erght percent to 43 percent as

depicted in Annex-IL

DIB 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 i in January 2001
and lack of technical expertise for rehabilitation of trunk sewers. Government
added in October 2004 that in addition to the above factors, under-utilisation
of resources was also attributable to the multrphclty 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 o ‘ '

The reasons advanced are not tenable’ as the requirement of permission from
other agencies, the t1rne ‘required for the tender processes and requisite
technical expertise are foreseeable factors common to all such works, which
should have been planned and catered for while change of standard was a one

time matter. Further; trunk sewers, under which Rs. 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 756 MGD by the end of the IX Plan. Of this,

. DIB planned to tackle 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 cumulatlve'
_ treatment capacrty to 482 MGD

For the X five year Plan (2002- 2007) DJ’B revrsed the estlmated total

~domestic sewage generation by March 2007 to 720 MGD and targeted
- creation of additional treatment. capacxty of 263 MGD by the end of the X Plan-
- period | 1ncreasmg ‘the total sewage “treatment capacity to- 745 MGD. In
' .\.'add1t10n to tackle sewage from the umsewered areas, DJB planned to trap the

3 Normative figure assessed on the baszs of llkely water. supply by the correspondmg perzod

_ assummg that 80 percent of water supply would convert into sewage.

10



- Until 2004,
. DJBhas
- created
treatment
: ‘capacity of -
. only 500 MGD..

DJB is yet to
trap sewage
generated from
ununsewered
areas.

_Against 143
planned for

. execution,
- only 34 were
actually
completed.
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- drains which were carrying sewage. of these areas and convey it to the STPs.
* Against these projections, DJB created additional sewage treatment capacity

of only 30 MGD during the first two years (2002-04) of the X Plan resulting in
total treatment capacity of only 512 MGD of which an STP of 12 MGD

capacity was non=functlona1 since 1999.

9.1 Amlaﬁysﬁs "of achﬁevemenﬁts

Ana]lys1s of the pI‘O_] ections made in the five year Plans and the achievements
revealed the fol]lowmg

‘e DJB had not created treatment capacrty to match the actual sewage

generatlon 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.

o The total ‘treatment capacity set up by the end of the IX Plan (March |
'-2002) was only 482 MGD which was 274 MG]D short of the estunated
sewage of 756 MGD.

o 'An STP of 12 MGD capacrty at Keshopur remained non-functional for
~+ about ﬁve years as of March 2004. -

o The»p]lannmg and actual constructron of STPs during the ﬁrst»thre"e '

* 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 MG]D capacrty .

9. 2 | .Umder performame in execution of speeﬁﬁe projects

There were also shortfalls in execution of specific prOJects ]Durmg 1999-2004,
DJB identified: 51, 26- and one work of constriiction of pumping stations,
constructlon of new rising mains and rehabilitation of an existing rising main
respectrve]ly for execution. However, DJB could execute only 29 of these 78
-works though there was unspent allotment during each of these years.
Slmllar]ly, DJB projected 65 works of constructlon/rehablhtatron/de sﬂtmg of
trunk sewers dunng 1999-2004 of whrch only five were completed

Audrt examination further drsclosed that there ‘was mo- evrdence to suggest -
whether any pmormsatron was done in planning. ‘and construction of the.
systems hnkmg ‘with the growth of the 01ty Moreover proposa]ls for.

' 1,1
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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 S’J[‘]Ps which were
executed under the Ganga Action Plan. : ‘

Government stated in October 2004 that DJB relied on the projections of

population and city development made by the Delhi Development Authonty in

the Master Plan and the availability of water for its planning and stratégy. Due
to migration of large population from other States, the actual population

growth in the city exceeded the projections made. It added that due to multiple

agencies 1nvo]lved in the clearance and the executlon of the prO]CCtS the

progress was slow. -

The reply relating to population projections gorng wrong is not relevant in the
context of under. performance with reference to ‘the projects p]lanned for
executlon

Recommendatwns

o Government of Delhi and the executtng agency may put in place

system of efficient project management and utilisation of funds with
CPM/PERT chart of all measurable activities ‘which can be Joreseen.
. The systems and procedures for Jormulation of plans and processing of
‘tenders need to be streamlined so as to ensure optimum utzlzsatzon of
Sfunds placed at the dzsposal of DJB

o Instztutzanal mechamsms need to be establzshea' for tzmely co-
' " ordination with other concerned civic and land owning agencies so as
to mznzmzze delay and hmdrances in executzon of works.

One of the consequences of inadequate' planning and prioritisation was -
mismatch between the treatment capacrty created and the actual sewage
generated in the relevant catchment areas resulttng in untreated sewage

- continuing to outfall into the Yamuna. ‘DJB spent. large amounts in creating.

treatment capacity in sparsely populated areas while it failed to create
necessary treatment facilities and conveyance systems in areas where sewage -

‘was present]ly being generated

12



Treatment
capacity created
in three zones
was only 277
MGD against
sewage
generation of 491
MGD.

10.1
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Sewage treatment capacity significantly below sewage generation

In the following cases, the treatment capacity created was significantly less

than the sewage actually generated:

Figure-5: Sewage treatment capacity and actual generation
|Figures are in MGD

Keshopur | Okhla | Shahdara | Total
Zone Zone Zone
Effective capacity 60* 140 65 265
Estimated sewage generation 145 220 126 491
Sewage actually treated 59 135 41 232
Sewage being bypassed 86 88 85 259

* one STP of 12 MGD capacity non-functional since 1999.

Thus, the total sewage treatment capacity created in the three zones was 277
MGD against the estimated sewage generation of 491 MGD. Sewage of 259
MGD 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 MGD generated in the catchment areas to the STPs.
However, since the STPs had a treatment capacity of only 140 MGD,
untreated sewage of 80 MGD 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
MGD. 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 MGD in 1998 and 1999
respectively. In pursuance of the recommendations of the High

13
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10.2

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.

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
IMGD]
Sewage actually Nil 0.5-0.7 0.5 12| 13.10
generated/treated
IMGD|
Unutilised treatment capacity 5 14.03 9.5 8| 3653
[MGD]
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 Ghitorni 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
Rohini STP commissioned in October 2002, a CPCB report of January
2004 indicated that the plant was actually not in operation.

14
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® 7 The ca]pacnty utnhsauon of the’ p]lant at Namﬁa commissioned in May

2001 was on]ly five per cem ,

e ‘Sewage to 1the p]lam at E"appmﬁ ]Kal}la}m commnssnoncd in Apn]l 2002
. was being conveyed by txrappmg of a neaarby naHah/dlram amd not
through the conveyance system o

Recommendation

e Pmposals for creation of treatment capaczty must be based and
prioritised with reference to the estimated sewage generatzon in the
relevant catchment areas whzch should be estimated ‘after taking all

- factors into  account mcludmg populatzon trends - and
availability/supply of water. S

‘
|
]
I

Pl

Dispbéa]l‘of sewage involves its collection through branch sewers and. trunk
sewers by gravity which is then pumped by the various pumping stations to
the m'eatmem plants for treatment as depnctted in Figure 8 below:
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Figure- 8: Flow of Sewage for Treatment

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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‘}l’l.;]l}( Farlure to rehahnlnta‘te sewage conveyanee systems to match sewage

treatment eapacrttes ’ \

There were. a total of 28 trunk sewers: of 130 kms length in the- NCT of Delhi:
DIB ldent1fied 18 trunk sewers of 91 kms length in January 2000 that needed-, }
L 1mmed1ate rehabilitation or de- s1lt1ng This work was to be completed by”

March 2002 Although DJB. reviséd the' target date of complet1on of the work

first to Decemtber 2003 ‘and again' to June 2004 it could complete
( rehab1l1tat1on/de sﬂtmg work of only 20 kms as of .luly 2004 Lo

:Twenty three trunk sewers of 106 kms length requlred‘ rehablhtatlon/de-sﬂtmg
as of March 2004. Analys1s of sewage treatment for, catchments of nine of ’
- these 23 these trunk sewers disclosed that 165 MGD domestlc _sewage out of

the estimated 258 MGD domestic sewage ‘was fallmg mto the r1ver untreated

—due mamly to the blocked and collapsed conveyance system ‘

L Audtt scrutmy further dtsclosed that

® six treatment plants of total capacrty of 85 MGD at Coronatton Pnllarf _

 and ‘Kondl were actually treating sewage of only 60" MGD"
representmg 71 percent capacity utilisation. Due to parttally operatmg :

- conveyance. system, two trunk sewers of plants at Coronat1on Pillar

:* and six trunk sewers of plants at Kondh ‘were not conveylng adequate

- quant1ty of sewage for periods ranging from onée and half year to seven.

_years. as - they had e1ther collapsed or srlted up and requlred o

rehabllltatlon/de s1lt1ng

e @T LT .o

existing STP of equal capacity. However though DJB was aware of
the status of the trunk sewers leadmg to under-utilisation of the plants,
it did not take action to rehabilitate the trunk sewers to ensure capacity

utrllsatlon of the second plant. Consequently, both the plants were

' _under=ut1llsed and untreated sewage of 39 MGD was be1ng dlscharged
,1nto the river. : ,

@ ~ four trunk sewers in Keshopur zome had settled or silted up and were
“not carrymg the entire sewage belng generated in the relevant

o catchment -areas. No actlon had been taken for rehabilitation of these

trunk sewers

’ e : four trunk sewers in. @khla zone, viz. at ng Road Pragat1 Vihar, V

. Indian lExpress and Sita Ram Bazar were not functlomng optlmally due

‘ sewage of only 46 65 MGD was bemg treated at thhala STP agamst a
. treatment capacity of 80 MGD. A new 40 MGD. plant. was constructed ™
- at Rithala in 2001 at a cost of. Rs 42.21 crore in addition to the’

to sﬂtatton and settlement. As agalnst an est1mated sewage generation
— 7 v
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of 138 MGD from the catchment area of these trunk sewers, only 50

MGD of sewage was actually bemg 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, congestlon in the areas
and heavy traffic conditions. :

11.2  Under-utilisation due to n@m%synehr@mﬁSatﬁom of works

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 synchromse
the works as under: -

anure=9: Details of unde%uzﬁﬁﬁsatﬁem of plamnts

| SL | Nameofthe | Capacity .| Year of ~ Actual Percent
- No. ‘Plant : ‘Commissioning | Treatment Capacity
’ _ o " utilisation
'1. | Yamuna V_ihar 10MGD | - 1999 ~7.00 MGD 35
| -1oMGD | - 2003 :

2. | Najafgarh | SMGD'| ‘2002 ©0.20 MGD 4
‘3. | Nilothi 40 MGD | 2002 . 4.94 MGD 12

4. " | Mehrauli SMGD.| 2003 | NI [ il

Total 70MGD | 12.14 MGD

A 10 MGD plant commissioned in Yamuna Vihar in 1999 ata cost of

‘Rs. 8.58 crore remained under 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
matching conveyance system, DIB constructed another plant of equal
capacity in 2003 at a cost of Rs. 11.44 crore to cater to the same
catchment areéa. The second STP required one main pumping station
with two intermediate pumping stations for its optimal functioning.
While the main SPS at Ghonda-II was commissioned in 2002 at a cost

~of Rs. 6.02 crore, one of the 1ntermed1ate 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
comm1ss10ned Consequently, sewage generated from the catchment
area of SPS Ghonda-l 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-10: A view of sludge treatment at a sewage treatment plant

ie g g TN SEE AN
ol | 11 - | S 0 1l
=L [ T

B A five MGD treatment plant and a 12.5 MGD pumping station were
commissioned in Najafgarh 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.

s A 40 MGD treatment plant was commissioned in 2002 at Nilothi 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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e . A ﬁve MGD STP along with a'-12.5 MGD pmnpmg “station was
. commissioned in May 2003 at Mehrauli 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
4 S’]['P ’ '

° Rampamm S]?S of three MGD. ca]pa(:lty was constructed in July 2002 at
-+ a cost of Rs.1.85 crore but the DIB" did not provide rising main
through which- sewage was required to be pumped to Bharat Nagar

- 'SPS for onward pumping to the R1thala STP. The work of rising main -

._ ’was yet to be’ approved by the* com]peten thdrrty as of May 2004.
. Thus;an” amount of Rs..1. 85 Crore spen Qn*the SPS was not only
uﬁfrmtful but untreated sewage from the caftchment area commuedl to

Thus, desplte an expendlture of Rs 118 06 croré on- creatlon of mﬁastructure

”':‘"’for treatment - of sewage;. the intenc -aobjectlve of ‘treatment of ‘sewage

*,remamed unachleved due to non—synchroméatlon in executlon and completnon

Reeommendattons o~

° | ‘ Government of Delhz and DJB should put in place a .system to ensure

- simultaneous executzon and completzon of all related infrastructure

" and establish - reporting and accountabzlzty system for - under
L pei formance

@ -~ They should also address completzon of all conveyance - and other
inter-dependent works on priority and monitor its execution on:
‘monthly basis and establish accountabzlzty for fatlure to complete them =
within the prescrtbed time. - Lo

The, process of treatment of sewage m a treatment p]lant is deplcted in the ﬂow:
7 chart in Figure-11 below S
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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

o 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 reliable 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. :

©13.1 Measurement of quantity of sewage

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-functional or non-existent at the plants test checked in

audit except in the STP at Rithala Phase-II. 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 actual]ly ran. Thus, the quantum of
sewage being deplcted as treated was a normative assessment rather than by
actua]l measurement wn:h erO]per calibration.

: 13.2 Quaﬁnﬁy @ﬁ' fmeatedl sewage

Most' of the treatment plants were - equlpped w1th 1n-house laboratones 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 (Preventnon and Control of Pollutlon) Act, 1974

Figure-13: Preseribed. sttamldlan"ds of ﬁn‘eattedi sewage .. '

" Sl Ne. | Parameters - | Prescribed limit
1. pH 5.5-9.00 .
2. Total suspended sohds (I8S) Not to exceed 50 mg/litre
3. Oil and grease : Not to exceed 10 mg/litre
4. BOD - : ' Not to exceed 30 mg/litre -
S. COD* - - .1 Not to exceed 250 mg/litre -
*Chemical Oxygen Demand e -

CPCB also conducts analysis of dissolved oxygen, total coli form and faecal
coli form while monitoring the water quality of river Yamuna and the treated -
sewage being discharged from the S’]F]Ps. ’

DPCC rev1sed the standards of BOD and TSS to 10 mg/l and 15 mg/l from 30
mg/l and ‘50" mg/l respectively in January 2000 and ‘asked DJB to address the
: fproblem of coli form pollution. DJB requested the Environment Pollution
o ’(Prevermon and Control) Authonty 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:

s 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-IIl.

s DJB had no arrangement to analyse the standard of total coli form and
faecal coli form at any of its plants 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 DIB 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.

Recommendation

. 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 2001, 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 on the river. In pursuance

of these directions, DPCC appointed the National Environmental Engineering
24
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Research lnstltute (NEER][) in March 1996 to prepare detalled project reports _

1ncludmg “design and spe01ﬁcat10n of the CETPs. Under the Delhi Common

Efﬂuent Treatment Plants Act 2000, CETP societies were to be formed which -
were to be entrutsted ‘with the mamtenance and operation of the plants after their-

constructlon DSllDC was to undertake construction of the CETPs as per technical

- know how provrded by NEERI. The project cost was to be apportioned between

the Govemment of India, the Government of Delhi and the CETP societies in
the ratlo of 25:25:50. NEER][ recommended construction of 15 CETPs in 21
mdustnal estates with a total treatment capacity of 191.4 Million Litres Per day

(MlLlD) ie. 42MGD ata total cost of Rs. 90 crore. The remaining seven industrial -

estates "had - either non-pollutmg industries or their own treatment

_ arrangements

constructron -of only 12 CETPs during October 1999 to’ July-2002. Only 10
CETPs were completed as of March 2004 at‘a total expendlture of Rs. 123.12

crore. The work of one CETP at Naraina industrial area was- in progress while .

the local residents had stopped the work of another CETP at Najafgarh Road.
Construction of the remaining three ClElPTs 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 V.

'_Agamst the total commrssmned capa01ty of 12 MGD in the four operational

CETPs the actual sewage being treated was only five MGD.

Audrt scrutmy of the records relating to the constructron of the CETPs by .
DSIDC revealed mrsmanagement which delayed their construction as well as -

subsequent operatron as summarized below:

o ’l‘he detalled project report failed to take mto account essent1al aspects g
~ like cost of land, development of site, constructron of boundary wall, -
revamping of conveyance system electric sub-stations/HT cables, etc. -

- Consequently, the total project cost was grossly under-estimated and it had
. to be enhanced from Rs. 90 crore in June 1996 to Rs.256.40 crore
: (excludlng cost escalation of Rs.20.14 cfore attributable to delay) in

 March 2004. This resulted in. shortage of ﬁmds which had not been

. initially planned - for. Government of India and the CETP societies

released only Rs. 22.5 crore and: Rs 28.77 crore respectively to the -

Govemment of Delhi agamst thel}‘ révised matching contribution of
" Rs.59.47 crore and Rs. 101.99 crore respectlvely Thrs hampered the
- progress of construction o/f the CETPs.
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! . e . 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. ' N

o 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 1nv01v1ng both delays
~as well as additional costs.

Delay in o Delay in implementation/completion of the project resulted in cost -

implementation of .. - - . .
the project o escalation of Rs.20.14 crore. The delay was attributable to delay in
resulted in cost handing over the land by the DDA (26 months), delay in obtaining
ff:.az??fﬁ“ﬁ,}e; _permission from the Rallways (s1x months) for laying rlslng mains and
E : paucity of funds.
e Poor - coordination between DIJB and- - DSIDC resulted in non-

- v commissioning of a sewage conveyance system in the industrial estates
o . . at Wazirpur and Philomel. Consequently, the CETPs constructed in
' ' ' ' these 1ndustr1a1 estates remalned under=ut1hsed

e . The CETP societies were to take over the operation and maintenance
of the plants after a trial run to ensure 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 declining to take over the
operation of the completed plants

sMpme chetks The Environment Pollution (Prevention and Control) Authority for the NCT
disclosed nor- of Delhi and the National Capital Region conducted a surprise visit of the
functional status of  CETPs including the four commissioned plants in December 2003. It found
most of the plants. " ¢hat most of the plants were non-functional. In'case of the CETP at Mayapuri,
s the waste received by the plants: was belng dnscharged into the drains without
any treatment while thé waste was simply bypassed d1rect1y into the drains in
- Mangolpuri and Wa21rpur CETPs. The Authority observed that not only was
, - there a complete and total waste of public funds but the purpose for whlch
' these plants had been ordered by the Supreme Court had also been negated.

- Recommendations

° The Government of Delhi-should resolve outstanding issues relatéd to
the payment of share by the Government of India and the CETP
soczetles
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. 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 ensure the proper operation and
maintenance of all the completed CETPs and the monitoring of the
quantity and quality of treated effluent.

|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 of untreated 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:

Figure-15: Yearwise trend of BOD inputin
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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/nallahs
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.

16.1 Quantity of domestic sewage treated

ﬁum:tg:f Against an estimated sewage generation of 719 MGD by March 2004,
&““;“&:ﬂ Government of Delhi provided sewage treatment capacity of only 512 MGD
e ted inte (including the 12 MGD STP which was non-functional) while actual sewage
river. 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

(Figures in MGD)
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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 Yamuna 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
lakh times above the stipulated norm at Okhla.

Figure-17 : BOD Trends Year wise at Palla and Okhla in
River Yamuna (Delhi Stretch)

(Figures in mgJ litre)
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Note: Higher BOD than norms is indication of higher level of pollution/ poorer water quality.
Figure-18: DO Trends Year wise at Palla and Okhla
in River Yamuna (Delhi Stretch)

(Figures in mg/ litre)
e

o N & O @

—4—At Palla— Standard —®— At Okhla

Note: Lower levels of DO suggest higher pollution/ poorer water quality.
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’J[‘he posmon of 1to1ta]l coli fon‘m also indicated a sharp increase as dlepncted in -
tab]le below: : '

anunre=]19 'ﬁ‘mmﬂ @ﬁ" ’H‘@taﬂ c@ﬁﬂ ﬁ"m’m at Paﬂﬁa amd @ngmﬂa Barmg@ '

Lo'céﬁpn Bathing | 1995 | - 1997 | 11999‘ 47 201

N 2@@3
Smmdams :

1 Palla - - | Not

50000 | 1,08,666.66-

| 5,72,500.00°| 32,9,312:00. | 2,57,667.00:| '92,33,333.00 | 693,33,333.00 |

"]Dnsso]lvcdiOxygen (IDO) whnch the most »'pomam parameter for
sustaining a. hea]lthy riverine eco-system was not. ‘present in the Delhi
stretch of the river during any part of the year;

o | free ammonia which is toxic to fish and nmcro=orgamsms was plresent
" far above the acce]ptab]le levels; in the range of 1.47 mg/]l to 6.73 mg/l -
-.as agamst the acceptable level of 0.02 mg/l;

; _ o there was concemratnon of heavy. metals hke ‘eopper, ]leadl mcke]l zine
L R . and mercury far in excess of the- Titits prescm]bed by the ]Envnronmem

B S ' Pollution -Act. Zinc particularly was- present  in very high
' concem]ranons in the river;

31




Report on Government of NCT of Delhi of 2005

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 1is, in fact,unfit
for any use.

e 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.”

e 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 Environmental
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.
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Arnlmerr I ' :
Hrghﬂnghﬁs of review on ennr}mE of pollution of river Yamnna m Deﬁhu
purhﬂrshed in the C&AG’s repdr’t far ﬂre year’ ended Mar‘ch E@% :

The water quality of river, Yamuna connnues to lbe pol]luted by the’ domesnc
sewage and industrial efﬂuem from Delhi while the water quahry at the point
where thexrrver enters Delhi is of acceptab]le quality. ]Pollutlon load ﬁrom
Delhi renders it severely polluted downstream. . - Sy

The management of sewage treatment by NCT Government of Delhi through'

‘the executing agency, i.e. Dethi Jal Board has been tardy. ‘During the seven .
- years 1992-99, the Government has been able to increase rhe sewage treatmenr

capaclty by only 112 MLD*. -

Of the total estrmated quantity of 2852 MLD sewage generated in ]De]lhr the _f ,
Government ‘is able to treat only 886 MLD. 1966 MLD untreated sewage is -
being dlscharged in river Yamuna causmg serious pollution to:the water.

Even the STPs constructed are not bemg utlhsed optnnaﬂy due to failure of

- the NCT Government to ensure completion of attendant sewerage lines and
- proper mterceptlon and diversion. In two cases, STP hasbeen constructed in. -
‘an area which does not have the sewage load rendering the capacrty for

sewage treatment of 1 14 MLD unused while in other areas. untreated sewage' 1s
polluting Yamuna due to absence of ST]PS :

The existing pnmplng stations and STPs were: functlonmg much be]low therr
capacnty Problems- in ﬁ.mctromng of aerators used in the ST]PS and. s]ludge »

: drgester and gas holders led to incomplete removal of the organic marters ﬁom\

the sewage and release of toxic gases in the atmosphere.

Industrial pollution also remains to be. tackled 348 out of 428 gross]lyg .

polluting industries had not put up effluent treatment plants. In addrtron
construction of none of the 15 common effluent treatment plants to tackle the !
pollution from other polluting industria]l units has been taken up'.

In one of the STPs sample checked, the sewage even after treatmenr was found ‘ »

'ro be grossly polluted.
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Hrghﬁngﬂrts or" review on Sewerage system im Dellhi purbﬂrshed Am t]lre
’ C&AGS report for tﬁne year ‘ended March 2003.

Out. of the ]loans and grants of Rs. 326 40 crore released durmg 1998-99 to

_ 2002 03 by the: Govemmerrt of NCT Delhl the Board could utilise on]ly
Rs. 185 94 crore. ,

Board farled to trap the sewage. generated from unsewered areas. Sewerage

‘ system of sewered areas was also not functlorrmg properly as 18 out of 28
main trunk sewers were either not functioning at all or were functioning only
partially during the last five to ten years due to collapsed/ silted sewers. Fifty

urban villages and 154 unauthorized regularized colonies out of 135 urban

vﬂ]lages and 567 unauthorized regularized colonies either had no sewerage

- system or the | sewerage system was not ﬁrnctronmg

The: Board farledl ‘to implement. the wor]ks dlue to deﬁcrent p]larrmng and
physrca]l achrevemerrts fell short by 57 per cent.

S Thrrty sewer lrnes whrch were taken up for construction/ completedl during the
~ period. 1998-99 to 2002-03 could not be made - functional due ‘to non-
comp]letron/nomﬁunctronmg of cormected systerrrs ‘

‘Ring. Road trtm]k sewer was not ftmctromng for more than five years desplte'

incurring ‘of an expendlrture of Rs. 13.12 crore. 'In three cases, the Board
incurred excess: expenditire 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.

Failure of the Board to finalize tenders within their validity period or even by
the extended dlates necessitated re-invitation of these tenders and resultant
addlrtrona]l expendlrture of Rs. 20.77 lakh.

]Deﬁcrent p]larmmg and failure to provrde clear srte to the contractor in time
: ,resu]ltedl in cost overrun of Rs. 4.13 crore besides time overrun of more than

nine years

Poor utilisation of departrental resources resulted in loss of Rs. 1.58 crore.

Against sewage generatlorr of 652 million gallons per day (MGD), the Board
had a sewage treatment capacrty of 512.60 MGD. Out of this, 296.24 MGD

sewage was ﬂowmg into the river Yamuna untreated

The water quahty of the rrver Yamuna in ]Delhr stretch was poor While the |
. water q[ua]lrty at its entry pomt in Delhi was fit for bathmg purposes it was not

fit for any purpose at the pomt it left Delhi.
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Annex-II
(Referred to in paragraph 8)
Year-wise and Scheme-wise Budget Allocation and Actual Expenditure during 1999-2000 to 2003-2004
(Rupees in crore)
SL Name of the 1999-2000 2000-01 2001-02 2002-03 2003-04 Total Savings (-)/
No. Scheme i Excess (+)
Budget Actual Budget Actual Budget Actual Budget Actual Budget Actual Budget Actual
Allocation Expe- Allocation Expend- Allocation Expend- | Alocation | Expend- | Allocation | Expend- | AHocation | Expend-
nditure iture by iture by iture by iture by iture by
by DJB DJB DJB DJB DJB DJB

L. Trunk Sewers 17.50 12.02 29.80 14.74 21.23 14.24 41.35 10.52 48.00 38.32 157.88 89.84 (-) 68.04
2: STP 30.00 35.58 31.60 31.88 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 6.43 493 5.00 1.54 25.36 18.81 (-)6.55

Existing Plants ) /
8. Sewerage & 9.70 9.40 10.00 9.53 9.94 9.74 6.43 572 8.00 6.07 44.07 4047 (-) 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
Ts 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
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Quallmty of 'H‘[reated] Effluent as pelr DJB lab n'epon'tts

_S. No. | Name of the Plants - BOD . : ’H‘SS -T.C.- ‘| Remarks
. | Okhla STPs — ' S
o 30 MG]D -35'to 48 mg/l 54 to 8]1 mg/l 17 per cent to 87.75 per cent
o ' As per CPCB Report of November-
, (ii) - 16 MGJD ‘ Meeting prescribed standard December 2003 not meetmg the BOD and
o . ' ‘TSS stalmdardls v :
2. Keshopunn‘ STP - SR ' ' ,
' (i) 20 MGD 38t092mg/l | -57to 138 mg/l - Not analysed
(i) 40 MGD - 33t040mg/l | 50 to 65 mg/l -do- - : A
3. Kondli STP - : As per CPCB Report of November-
@ 10 MGD (Ph.]) Meeting the prescribed standard - -do- December 2003 not meeting the standalrds of
, ‘ L | TSS.
4 As per DPCC Report July to Dec 2003 not
(i) 25 MGD (Ph. 1) -do- -do- meeting the standards in respect of BOD and
: . TSS.
. - : As per BPCC Report October—December
| (iii) 10 MGD (Ph..1I1) | -do- -do- 2003 not meeting the standards of BOD and
- : ‘ TSS
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Aﬁmex—EV

(Reﬁ'erred to in paragraph 14) ’ L
Status of CE’E‘PS in Delhi as of December 2003 '
(Rupees in crore).

Remarks

Sl Name of CETP Capacity Cost of | Actual Status of the
Ne. - - - : of plant (in | Plant - Expenditure | CETPs
. MLD) | - . | imcurred L o
1. Wazirpur . 24 19.85 - 1.20.85 Commissioned - “in | CETPis not functional since 9th July
. ' October 2001 2003 as it was closed due to flooding.
: - Further, -due to - .non-existence . of
- conveyance system, flow i is taken from
o 1 . open drain.- L

2. Mangolpuri 2.4 6.29 6.80 Commissioned in'| CETP is not ﬁmctlona]l since August o

S : - E ‘November 2001. . .|.2003 due to paucity. of funds. Rusmg R
| : S EE ‘ - : o - main yet to be laid.

3. . | Mayapuri - 12 ~12.18.: 7 |-13.88 - .| Commissioned  in | Only- ]prnmary treatment due to nonm |
- e o ' July 2002 availability of Chemicals because. of
I L - : o .| paucity of funds.

4. | Jhilmil 16.8 13.15 | 859 .| Commissioned  in | Railway [peu'mussn@ml pemdlmmg to ' lay

: ‘-June 2003 | lime. Conveyance system not '

e S S S - N R completed.

5. | Lawrencé Road ~ ' |12 1092 - 721 Completed in March Plant not working due to actnon pendmg

- ' ' R ‘ 2003 with DJB, MCD etc. '
Disposal line of treated eﬂﬂuent is yet to
i R 1 T L “ beﬂandumderk&ﬁ(@ad

6. - |Badli . 12 924 9.79. -_'Completedl mMarch, Commissioning held up because DJB j -

' x o B B | 2003 had not given connection to individual § .
' umts :
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sl

Capacity

Status of

| Anand Parbat

Name of CETP Cost - of | Actual . - the _Reman'lks
'No. e ’ of plant (in | Plant Expenditure | CETPs
, MLD) | imcurred. | ‘ ,
7. Okhla Industrial Area | 24 23.69 21.56 Completed -in Aprl]l Plant completed but rising main of REPs.
‘ ' ' 2003 yet to be laid, permnssnon from ]Ran]ways
I - | S e . | delayed the work. - S e
. 8. G.T.K. Road 6 8.29 8.12 Comp]leted -~ in | Commissioning dle]ayedl ‘due to - .non
' P Co ‘ . December 2002 | availability of power as there was
, - S . paucity of funds. :
{09. S.M.A. . Industrial | [2 1 13.54 12.92 Comp]leted in. May Commissioning held up as DJB had not |-
h Area T 0 ' 2003 o ‘laid the internal conveyance system and
T : paucity of funds -
10. Nangloi 12 14.56 13.38 Comp]leted in May | Commissioning held up because of
2003 power and MCD permission 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
o : s ‘ ' hindrance by local residents. -
12. Naraina 21.6 16.70 1.21 -do- Progress of work slow due to repeated
' ' ' o litigation for site lbesndes paucnty of
: : : : funds. .
13. " Mohan Co-op 11.8 4.64 | 046 Work ‘not taken up | ‘Work had not been taken up due to
‘ L 1 : so far uncertainty of funds.
14. Okhla Industrial 1.2 - 4.36 0.07 ~-do- Award of work not approved by ]Plalnt‘
- Estate ‘ ' . Level Committee (PLC)
15. 24 "16.87 - .. | 0.38 -do~

Due to’ demollmon of exnstmg structures
at site... :
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Annex-VY =

_ (Refem‘ed to in palr@gmph 15) _
Discharge of drains/nallahs out falling in the river Yamuna and BOD
input during March 2002 to June 2003 '

710.859

Sk Name of the Quantum of discharge (miﬁﬁ?;e)

No. drains/maliahs (Avg.) in MGD Min. Max.
1.. | Najafgarh 441.599 40 100
2. | Magazine Road ~0.801 400 450

- 3. | Sweeper Colony 1292 | 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 o - 2265 50 350
8. | Moat Nallah _ 0316 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.{ Nalla No.12A 2211 50 470 .
13.| NallaNo.14 12.843 50 280
14. | Barapulla 24.869 40 150
15.| Maharani Bagh 2.984 100 160
16. | Kalkaji 7417 50 - 230
17.| Tuglaquabad 0.762 - 20 130
18. | Shahdra 138.580 50 180

_ Total ’
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_ Annex-VI
(Reﬁ'erred to in paragmph 15)-
Detail of Heavy Metal Poﬂﬂuntnoun fim dmms/m]l]lahs

8L o Standard as .Acma]lﬂy Measured from
: Metal o ' : .
No. - . per EPA - Drains
@@ | Copper ’ 9 - 2810770
(D) | Lead | 25 40 to 454
i) | Nickel 52 2010153
@) |zinc - 120 138 to 12600
1 | Mercury . E 0.77 - | 17.4't0 462

" Besides, presence of free ammonia was ranged between L 64 to 6. 73 mg/l
agamst the prescribed standard of 0.02 mg/l and below

41




-]

teport on Government of NCT of Delhi of 2005

Bio-chemical Oxygen Demand (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 life, affects the useful aquatic life and promotes growth of pollutant
tolerant hannﬁrl organrsms

Chemreaﬁ Oxygen Demand (COD): Tt mdrcates 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.

CPM/PERT: '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

‘duration. In ‘Program Evaluation and Review Technique’, activities are

represented by arrowed lines between the nodes. or circles and multiple time
estimates are used for each act1v1ty allowing variation in actlvrty times.

Drssoﬂved @xygen (DO): - Refers to the amount: of oxygen dissolved in
water. This is the most 1rnportant parameter, determines the ecological health of
water.  Fish kills, noxious taste, odours and low biological diversity. are
indication of low DBO. '

Entemaﬁ sewer: Small dia sewer nipe line which collects sewage from
individual residential colonies and conveys the sewage to peripheral/trunk
SEWETS. ' o o '

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

Milliom H.,ntre per Day (MLD) Ml]l]lron Litres per Day (standard unit of
measurement of water/sewage ie. 10,00,000 htre per day) ‘

’ Pernpheraﬂ sewer: Medlum d1a sewer p1pe line ‘which col]lects 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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Rnsmg Main: It is a big dia pipe which is connected between SPS and STP for
conveyance of waste water from the level of SPS to that STP.

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

Sewage Treatment Plant (STP): It is a installation 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.

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

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