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IN THE MATTER OF:

Tribunal on its own motion Suo Motu based on the news item in

Tamil Newspaper Dinamalar Chennai Edition dt. 13.07.2020,
"Frothing of Chemical Foam in the River Thenpennai"

Versus

Principal Secretary to Government
Public Works Department, Chennai &Ors. ...Respondents

ACTION TAKEN REPORT ON BEHALF OF THE CHIEF

SECRETARY TO THE STATE OF KARNATAKA

MOST RESPECTFULLY SHOWETH:

1. That the instant Original Application pertains to pollution of

Dakshina Pinakini/Thennepannai River. ln this regard, the

action taken on behalf of the State of Karnataka is as follows:

Re: Flow Measurements: lt is submitted that KSPCB has

identified 15 new locations for rigourous monitoring of

qualitative analysis of water flowing in the Dakshina Pinakini

river and drains leading to the river. The details of new locations

including geo coordinates along with responsible organizations

for monitoring the flow is annexed as Annexure'|. lt is
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submitted that monitoring in the new locations is being carried

out once in a month.

3. Performance Study of STPs: lt is submitted that BWSSB has

entrusted the work of performance evaluation of STPs (BNR

removal studies) to lndian Institute of Science, (llSc) Bangalore.

The llSc after detailed evaluation of STPs has submitted its

report on 04-02-2022, with recommendatlons to BWSSB. True

Copy of the report regarding performance evaluation of STPs is

annexed herewith as Annexure -l!.

4. lt is submitted that BWSSB has submitted a copy of the report

along with action taken on the recommendations. The

catchment of Thenpennai has around 16 STPs. All these 16

STPs were functioning and compliant as per the existing norms,

however in view of the new stringent norms prescribed by NGT

in terms of 7 parameters, 4 STPs are compliant as per new

norms. 12 STPs are being upgraded and the upgradation will

be completed by December 2025. True copy of status report

along with timelines submitted by BWSSB is attached as

Annexure -lll.

Sewerage Network: lt is submitted that to cater to the needs of

he '110 villages & other un-sewered areas in the Dakshina

${."1-
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Pinakini river catchment area, BWSSB has taken up

constructions of 12 new STPs of total capacity 225 MLD and

will be completed by December 2025. List of STPs under

construction is enclosed as Annexure-lV.

6. Further the BWSSB has proposed to construct 10 new STPs

administrative approval for 04 STP's and tender is in progress.

For remaining 06 STP's, an estimate of Rs. 1200.00 crores is

prepared. List of proposed STPs is annexed herewith as

Annexure-V.

7. The status of progress on compliance of the direction of Hon'ble

NGT compared to 2020 is as follows:

qua lity of the water flowing in River Thenpennai, it is submitted

that KSPCB is monitoring the river water quality at Mugular

-f{*_

Activity As per
2020

As on
March
2025

Number of
STPs

16 26

Capacity of
sTP (MLD)

550 832 44

Sewer lines
in Kilometer

5435 6285

No. of
Households
connected
to UGD

13,71,925 16,13,372

with proposed capacity of 313 MLD; Government has accorded

8. Water Quality Monitoring and Analysis: With respect to water
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Bridge once in a month regularly. As per the analysis report of

the river water quality meets the Class "E" (lrrigation, industrial

cooling, controlled waste disposal) category as per the

classification set by the Central Pollution Control Board (CPCB).

A quick analysis of the samples in the Mugulur bridge for a

period 'll months, indicates an improving trend in BOD in

February 2025- 36 mg/las compared toApril 2024- 71 mg/|. lt

is also observed that there is an improving trend in total

Phosphate reduction. The total Phosphates in February 2025 -

0.67 mg/l as compared to April 2024 which 4.6 mg/|, which is

the main cause for frothing of the river. True Copy of analysis

report is annexed herewith as Annexure-V!.

9. Random Verification of lndustries/Establishments: lt is

submitted that random verification of lndustries is a continuous

process. As per the March 2025 report from the Regional

Offices of KSPCB, there are 531 industries/ organizations in the

catchment area of Dakshina Pinakini River. ln the year 2020,

the KSPCB identified 330 industries/organizations in the

catchment area of the Dakshina Pinakini River, out of which,

272 industries/ organizations have complied with norms of the

Board. Out of the remaining 58, 19 organizations are

discharging sewage to BWSSB existing UGD sewer with

permission from the BWSSB and remaining 27

industries/organizations have been closed (on their own); 11

ON

N *

were found to be non-compliant and Show Cause Notices have ., :.

Sl""L
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been issued by the Regional Offices, KSPCB and one industry

was found discharging effluent into the storm water drain, for

which the Board has issued closure directions under the

provisions of the Water (Prevention and Control of Pollution)

Acl, 1974, and the Air (Prevention and Control of Pollution) Act,

1981. Additionally, a criminalcomplaint has been lodged having

number CC 2112024 (1065/2013) in the XLI Addl Chief Judicial

Magistrate, Bengaluru City. Furthermore, after 2020, the Board

has identified 201 new industries/organizations in the

catchment area of the Dakshina Pinakini River, all of which are

compliant with the Karnataka State Pollution Control Board's

norms.

The Regional Offices of the KSPCB have conducted a total

of 559 inspections of industries/organizations in the Thenpennai

River Basin, from April 2024 to February 2025, for the non-

complrances observed, Show Cause Notices to 260

organisations have been issued by the Regional Offices of the

KSPCB.

11. Environmenta! Compensation for STPs: lt is submitted that

KSPCB has levied EC for 513 organisations under OA

o.12512017 falling in the catchment area of Bellandur Lake. As

February 2025, an amount of Rs.4.165 Cr has been collected

LL"L
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out of Rs.289.2 Cr Environmental Compensation levied. 18

organizations have approached Hon'ble Courts. The KSPCB is

in the process of recovering balance amount of EC. Final notice

is issued for recovering of balance EC and further action will be

initiated.

12. lnstallation of Gontinuous Online Water Quality Monitoring

Station: Based on this Hon'ble Tribunal order dated 28.06.2021

in the present OriginalApplication, the CPCB issued directions

for compliance under Section 18(1Xb) of the Water (Prevention

and Control of Pollution) Acl, 1974, instructing the KSPCB to

install a Continuous Online Water Quality Monitoring Station at

the interstate river boundary in Karnataka to ensure that

improved water quality reaches Tamil Nadu.

13. ln compliance with CPCB directions, the KSPCB has executed

an agreement with Mis. Greenvironment lnnovation and

Marketing lndia Pvt. Ltd. on 19.03.2022 to provide services for a

solar-powered loT-based River Monitoring System. The

equipment was operational from 07.04.2022 to 06.09.2022.

However, after 06.09.2022, the equipment was damaged due to

floods and ceased functioning. Consequently, the KSPCB

oated tenders for procuring the Real-Time Water Quality

N

,

t -lA"r,.

terminated the agreement in January 2024. The KSPCB has
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Monitoring System (RTWOMS) for installing at Mugalur Bridge

to ensure continuous monitoring. The process will be completed

in 2 months'time.

'14. Until the installation of the RTWQMS at Mugulur Bridge is

completed, the KSPCB has directed its Regional Office to

manually monitor the river water quality once in 15 days

15. Action Taken by BDA: lt is submitted that as of February 2025,

out of Rs.100.3 Crore allocated by BDA, the BDA has made

of the physical progress, 88% of the financial progress and 30%

of physical progress has been made on the wetland

construction achieved. Out of the total 12.26 km perimeter of

the lake, chain link fencing has been installed for 11.26 km. Due

to an ongoing Court case pertaining to Ambedkar Nagar area,

located to the north of the lake yard, wire fencing has been

installed in the entire periphery, except for a '1 .00 km stretch.

With respect to Varthur Lake, 97o/o of physical progress and

94.46% of financial progress,have bepn achieved out of

Rs.53.8 Crore financial allocation. To prevent encroachment on

the lake land, 8.06 km of chain link fencing has been

nstructed around the lake's perimeter. Additionally,

pproximately 17.22 lakh cubic meters of accumulated silt have'

JH,,.,

significant progress in rejuvenation of Bellandur Lake with 70%
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been removed from the lake. The dredging work has been

completed, and 98% of physical progress has been made on

annexed herewith as Annexure-Vll.

16. The CPCB, has identified the Dakshina Pinakini River along

mg/L). An action plan for the rejuvenation of the Dakshina

Commissioner (DC) of Bengaluru Urban and Bengaluru Rural

submitted in two months time. The Ministry of Jal Shakti,

Government of lndia, is reviewing the progress of rejuvenating

polluted river stretches under OA 673/20'18.

17. The above information is hence placed on record for this

Hon'ble Tribunal's consideration.

TO BffiONE XE

CHIEF SECRETARY
GOVERNMENT OF KARNATAKA

FILED BY

3u'

/ DARPAN KM
STANDING COUNSEL

STATE OF KARNATAKA
r 1 APR ?025

Date:0
")

!

the wetland construction. True copy of the BDA report is

Mugalur as a Polluted River Stretch with Priority I (BOD > 30

Pinakini River is under preparation by the Deputy

districts in consultation with concerned stake holders and will be

c.
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IN THE NATIONAL GREEN TRIBUNAL
SOUTHERN ZONE, CHENNAI

ORIGINAL APPLICATION NO. 11.I/2020

IN THE MATTER OF:

Tribunal on its own motion Suo JVlotu based on
the news item in Tamil Newspaper Dinamalar
Chennai Edition dt. 13.07.2020, ,,Frothing of
Chemical Foam in the River Thenpennai,,

Versus

Principal Secretary to Government
Public Works Department, Chennai & Ors. ...Respondents

AFFIDAVIT

l, Dr. shalini Rajneesh, wife of Dr Rajneesh Goer aged about 57 years,
l,rrorking as the chief secretary to the Government of Karnataka, having office
at Vidhana Soudha, Bengaluru, s60001, Karnataka do hereby affirm and
state on oath as under:

1. That I am working as chief Secretary to the Government of Karnataka and
in my official capacity and as verifiable from official records maintained
with Government of Karnataka, as also the information provided by various
departments of Government of Karnataka, I am familiar with the facts of
the case and hence I am swearing to this affidavit.

2. Thal I have gone through the accompanying Report, drafted on my
instructions. I say that the contents thereof are true and correct to the best
of my knowledge and belief. Annexures are true copies of their respective
originals.

J{"*L
DEPONENT

VERIFICATIO N:

the above named deponent do hereby verify that the contents of mvaffidavit are true and correct to the best of my knowledge and belief, no part
hich is false and nothing material has been concealed therefrom.

f{} Snm08tsffiril, 2025.

.,.rL\ A.
AOVOCATE & NOTARY PUBUC

OF INDIA3OVERNMENT
CITY CIVIL COURT

at Ben

IlrE^lr^: a r r lei I

DEPONENT

,(l.^.
C. ,\!y
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ANNI]XT RE-I
SL NrD. olth. Florv monitoritrg

lo..dor (D.lqhinr Pitrikiri Riv.r
Br.in)

River/ drrin $'!t.r Qu.lity
monitoritrg
depsrtm.rt

Floir moniloriog d.prrtD.nt
(BBMP/Irrigrtioa dcpt )

Co-ordinrtcs of th. locrtion

l tike KSPCB Zilla Panchayath t3 326583 N
't-t.725305 E

Budigere hkc lnke KSPCB Zilla Panchayalh 12 970657 N 77 781604 E

l Hoskote Laf,( l.ake KSP(-B Zilla Paochayath 11.065682 N
71 .710628 E

l Check Drm Near Samerhanshalli

Lrlc
Rrver KSI{B Minor Irngatrcn D€partnert l2 970657 N

71.1E36t)4 E
5 Inlet ofBWSSB S IP Koralum DrErn KSrcB I]BMP t29 48N

77.77675 E

6 R mpurafluvincne/
Maragon&nahal I Lale

KSPCB BBMP Depanm€nt 13" 02'54.38" N
71" 10' 41 74" F.

'| Yelemallappe Sheft ! llke Towards
North West

KSIIB lrrigation D€panmenr 13" 02'2E 79" N
7T 43', 09 i" E

Towards KSPCB lrrigetion Depa(m€nt 13.01' t5 06" N
77" 43', t473" E

s K R Puram hle KSrcB BBMP Depanment 13" 00'58 94" N
77" 41', 43 31" e

I Channasandra Bfldge Channasandra

Main Road

KSPCB lmgahon Department 12.59'05.7t', N
7T 46', 36 16" E

t0 Mugaluru Bridge. MuSslun!
Sarj3prrI8 Hobli, Anekal Taluk

B€ngsluru Urban District

Riv€r KSP('A lrrigarion Dept N- 12.E93rE

E- 11.t2773

ll NcarAgarE t ke Gnle No.oI KSI'CB I] I}I\,1P r2 9r6389 N.
?7.638313 E

t2 Y-Junction Srinivagilu
I(orsm8nigala

Dmin KSPCB I}BMP 12.929000N.

7764l t E

t3 Up-Strealn of Jakkur l-ake,Nehru

Nscat, BenrBluru-s60064.

RaJakaluve KSPCI] I]BMP kt: 13.09434t,
1an8.17.601528

l4 Up Str€am of R chenrhslk llke,
Near JNU Institute, srirampuE

Cross Road. Than LsandrE"

Bengaluru - 56()064.

Rajakalu!€ KSrcB BBMP Ilt: 13.067760,

lan9:1l.61X207

t5 Thsnkandra Main road Bricade,

Ncar El€rnett Mall, (Raj8sluve

Common Point- H & N valley,
Jaklrur & R,eh.ruh:tlli Vallcy
Flo\r), Nagavera, Bfigaloro-

560045

tlajaksluve KSI{'B RBMP t.gt: l3 045618,
L$$n.6272t6

venkatagi rikote I *e

Drain
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BANGALOREW

Office ofthe Executive Enginee

No. BWSSB lESHlSHzlLEl

Tor
ACEWWM -K ValleY) / EE ISTP V ValleY)

"6u66ge {sx6o&D
eenewater@bwssb gov tn

ATER SUPPLY AND SEWERAGE BOARD

r, STP - Hebbal Valley, Opp' Nagavara Lake' BDA Outer Ring Road,

Benga luru- 560024

toel lzo2t-22
Dare: oQl\2l2oZL -

ft.--r.+{ \+
-3tir
Valle

P $t,
-.1

4/
EE (STP-A v) / EE (STP-C ValleY)

t-'

Sub: Work of

Sewage Treatm

directed bY the

conrlucting studies towards the u

Hon'ble National Green Trib
ent Plants of BWSSB' to m

pgradatio

eet t}Ie e

unal - Regar

ffluent discharge standards as
n of the existing Twenw [20)

ding BNR Removal Studies -

Final Report Submission from IISC

Encl: Final Repo from M/s IISC

."-ifu*,:uucffim,wdi#;i*'r"1"*'1)!;i?i|"
Dt:02'08'2021

4. No' BWSSB/E sH lSHz I AE I 426 l2O2t-22 Dtt 16 lo9 I 2021

5. llSC L$ Dated 12'11'2021

i.'r.i ;. swss s I e si liiz t tE t t +t / zozt -22 Dt: 23 / rt I 202t

7. IISC Ltr Dated 04022022 
+*r+**+tr(

Withreferencetotheabove,incontinuationtotheletterissuedvideref(6),itistoinform
that M/s llSC have submitted the final report on BNR Removal Studies as peftheir scripe of work

towards Work of conducting studies towards the upgradation of the existing Trenty (20)

Sewage Trearment Plants of BWSSB, to meet the effiuent discharge standards as dined by the

Hon'ble National Green Tribunal as per the agreement and work order issued vide fdu & 2).

Hence, the final report is herewith attached for perusal and hereby requested tD r3port
any observations from your end within 7 days for further necessary action. The same fiml ttqort
will be submitted to Com petent Authority for approval if no observations are submitted

r:t
I

EE -HV

Bv/'

copy submined to cE [wwM)/AC e@-zfor kind information

Copy to AEE STP/HV-2 for information and necessary action
6

rli'
,fb

En

&eddtr So6;sarj DS&

I

6, ilt.zt
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b

Dr. Lakshminarayena Rao
Assbtant Pmfessor
Prcf. H l{ Chanakya
Fomor Chief Research Scienlist
Centre tr Sustainde Tecinologios
lndbn lnsliEte of Science
Bang6lore 560 012, lndia.
Phone : 91{0 2293 20518C46
Enufl : nravana@iiscac.in

chana kva@isc.ac.in

BNR Re

To
The Chief
BWSSB
Eangalore

Dear Sir

mdE tim ?i:.tr-{

e

Prof. ltl S Mohan Kumat
Professor
06partmeflt ot Civil
Engineering

Indian lnstitute o, Science
Bangalore 560 0't2, lndia.
Phone: 9'l-80 2293 2814
Email : msmk@isc.ac.in

04s of February O22

bmission

Studies

Prof.MSMohanKumar
(ForrerPrcf.) CE, ttsc

Ref :

ln continuation

Please do let me

Sincerely

)
1

T

I

t-.-- d.
tL.
csr.

HN
csT, 

't&

1) N-o. BVYSSB/CE(WMIyACE(wwil) [A/187 nolo.zl dared lotlztzolg
2). 0U Agre€mont N o. Z5lZlZEtt Dated 07_1 2.2020
3l No 6st sxtension letter dated Augusl 11',, 2021

rn Rr
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Frnal l(ep,

Exccutivc Summary

To meet the new emucnt discharge standards given by the Honorable National Green Tribunal (Ncr), an

effon is undenaken by the Bangalore water supply and Sewerage Board (BWSSB) to upgrade l7 old

sewage trcatsnent plants of Bengaluru. llsc team was engaged to insp€ct and recommend suitable

modifications.to the current treatsnent process to meet thc rEquired standards. The rcsponsibitities included

technical visits to all Sewage treatment plant (STP) sites to undersand the process, detailed water quality

analysis ofsamples taken ftom the STPs, giving recommendations based on the water quality analysis, and

modeling to ersure eftluent meets NGT slandards. As part ofthis effort, technical site visits were carried

out to all the 17 STPs, and samples were collected at all sites. A process simulation model was developed

for cach STP and the model was validated with "as-is" condition. Using the simulated model, process

modifications were suggested to achieve BNR stan&rds in the short term. The trSc team also has suggested

certain recommendalions to meet the BNR sandards in the long run.

Out of 17, STPS studid t STPs namely l) K & C valley (60 MLD),2) Bellandur Amani kere (90 MLD),

3) Horamavu Agara (20 MLD),4) Nagasandra phase -2 (20 MLD), 5) Chikkabanavara (5 MLD), 6)

Doddabele (20 MLD), 7) Rajacanal PJ and 8) Rajacanal PJI are meeting rhe NGT-BNR standards.

Rajacanal Pl and P-II, prcviously did not mcct the NGT-BNR standard.s. After implememring the

suggestions givcn by IISc team oo one stream out of two in each of the plantsi the eftluent water quality

improved and meets the NGT standards. Further,6 STPs namely l) Mailasandra phase -l (75 MLD), 2)

Kempabudhi (IMLD),3) Kadugodi ( 6 MLD),4) Halasuru ( 2MLD), 5) yelenullappa Chenikere (15

MLD) and 6) Matlathahalli (5 MLD) wcre marginally under performing. Three of the STps namely l)
Kadubee.sanahalli (50 MLD), 2) Nagasandra phase -1 (20 MLD) and 3) K R Puram phase -l (20 MLD)

were poorly perfomhg in terms of NGT standards. Process modi6catioDs for both the marginally

performing and poorly performing STPs based on simultaneous nitrification and denitification priuciple

have been rccommended by the lISc team as a short-term mcasure. Atso, the IISc team bas rccommeoded

long-terrn measures to ensure compliance of dischargc effluents from all these STPs. Maintenance of
chlorine contact tanks is an issuc across all STPs, and it is decreasing thc quality of effluent. Effective

chlorination and dichlorioation cycles for each of these ST?s should be implemented. Co inuous

monitoring for the l7 STPs is necessary to ensure long-term compliance with NGT standads.

2
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1.0 BACKGROUND

To meet the new emuent discharge standards given by National Green Tribunal (NGT), ar effort is

undertaken by the Bangalorc water Supply and Sewerage Board @wSSB) to upgrade old sewage

treatsnent plants. IISc team was engaged to inspect and recommend suitable modifications to the cunent

treatnent process to mcet the required staadards. The responsibilities included lgchnigal visits to all

Sewage treatment plont (STP) sites to undersand the process, detailed water quality analysis of samples

aken from the STPs, giving recommendations based on the water quality analysis, and modeling to ensure

ifluent meets NGT stsndards. As part of this effort, technical sitc visits were carried out to all the STps,

atrd samples were collected at all sites.

List of STPs:

l. K& C valley (60 MLD) I 0. Yelemallappa Chettikere ( I 5 MLD)

2. Bellandur Amani kere (90 MLD) I l. Nagasandra phase -l (20 MLD)

3. Kadubeesanhalli phase -l (50 MLD) 12. Nagasandra phase -2 (20 MLD)

4. Kadugodi (6 MLD) 13. Mallathahalli (5 MLD)

5. Halasuru (2 MLD) 14. Chikkabanavara (5 MLD)

6. Rajacanal phase -l (40 MLD) 15. Mailasandra phase -l (75 MLD)

7. Rajacanal phase -2 ( OMLD) 16. Kempabudhi (IMLD)

8. Horamvu Agara (20 MLD) 17. Doddabele (20 MLD)

6
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9. KRPuramphase-l (20 MLD)
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Final Report

The team was informed that Madiwala STP was under maintenance and hence was not operational;

similarly, V Valley STP is under up-gndation and hence not operating. Further, the team was informed

that the Kengeri STP was included in the list udntentionally. Therefore these three STP locations were

not visited.

2.0 METHODOLOGY:

l. All STP sites were visited. Information about the plant capaoity, treatment proc€ss, new

oonstructiony' rehabilitation, 8nd possible issues wa obtained at each location. The treatment

facility at each location was visually inspected to assess its functioning.

2. Water samples wer€ collected at each site and analyzed. Based on the analyzed ellluent, the STPs

were classified into three categories: l) STPs me*ing NGT-BNR standards, 2) Marginally

underperforming STPS, and 3) Poorly performing STPs.

3. For STPs requidng intervention, 'as is' models were created using Biowin. The 'as is'models

were validated using collected water quality data. The validated models were optimized at full

flow.

3.0 PROCEEDINGS OF THE PROJECT

Trip reports for all site visits were submitted-

A r€port with d€tails of 6 STPs meeting NGT-BNR standards was submined.

A report with details of I I STPs requiring inlervention was submitted.

A presentation was giveo in the presence of the Chairman of BWSSB and dl BWSSB executives

and assistant engineers.

7
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. Some clarificatioDs were sought by the BWSSB team after the final presentation. A final repon

with the clarifications and an of the above-mentioned rcports attached as appendices was

submitted.

In response to the request from the BWSSB team, this docume is genersted with data consolidarcd from

the previously submitted reports for beuer clarity. The BWSSB team implementcd some changes based

on the recommendations given by flsc at a few STP locations. The results of these changes are also

included in this report.

The analysis of collected samPles showed that six out of the seventeen STps studied arc were operatioa

optimally and conforming to NGT standards and the otber eleven were not conforming to NGT-BNR

standards. Three out of the eleven srps were performing extreuiely poorly, and the othcr eight were

borderline. Thc poorly performing plants ircluded Kadubeesanhalli, K R puram, and Nagasandra phase -

l. Ar two borderline STPs (Rajacanal phase I and It), measures suggest€d in Final report _B were

implemented and as a result, they are currently operating optimally. Therefore they are described in a

s€parate category.

4.0 flNAL RECOMMENDATIONS ['OR STPS MEETING NGT-BNR STANDARDS:

41: Nagasandra phase 2: 20 MLD

1.1.1: Sundard Op*athg Procedure rccorsmcnded by ItSc:

. The curreirt operatioaal procedures are adequate for achieving BNR removal as per NGT

standards.

o Continue the surrent operational cycle, which includes 2 hrs offilling and aeration, lbr ofsettling,

and I hr of decantation. Continuous monitoring should be done to assure the NGT st8ndards are

met in the loog tetm.

8
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At the culrent operating conditions, tle plant can achieve adequate nutrient removal for a daily

average flow of up to 20MLD, which is the plant's design capacity.

A recommendation would be to keep an eye on the sludge settling and increase the settling time

accordingly.

The chlorine contact tank should bc cleaned properly. It should be rcpainted with anti-algae paint,

preferably blue.

Toxicity Characteristic tJaching Procedure (TCLP) t€st should be done for the sludge before

disposal. A year's worth ofTCLP test r€ports should be kept in the records for the plant.

A detailed inventory ofthe recycled 8nd wasted sludge should be kept on the rocord.

All equipment should be inspocted to check whether they are functioning properly and efficiently.

Any equipment needing maintenance or replacement should be tended to as soon as possible.

1.2: Chi**abuavaru: 5 MLI)

42.1: Staada Oprating Pmdurc ruonncnded by IISc:

. The c{nEnt opentional procedues are adequate for achieving BNR reoroval as pcr NGT

stendffds-

. Continue with the cunent operational cycle, which includes 1.56, 6l filling and aeration, 0.5 hrs

of settliqg, and I hr of dccaoting. Continuous monitoring should be done to a$ure the NGT

standards are rn€t with long term

. Curre,ndy, two out of thr€e SBR bssim are being operared on 3k cycles. The plant caa achieve

.dequale nwient removal at the curqrt opemting cotrditiotrs for a daily average flow ofup to

5.5MLD.

9
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Ifthe incoming flow goes beyond this value, the third basin will have to be use4 and opcrations

will have to be altered to 3 basir/3br conditions.

A recommendation would be to reduce aeration time and increase settling time.

The chloriae contact tank should be cleaned properly. lt should be repainted with anti-algae paint,

preferably blue.

Toxicity Characteristic Leaching procedure (TCLP) test should be done for the sludge before

disposal. A year's worth ofTCLp test reports shourd be kept in the records for the plant.

A detailed inventory of the recycled aod wasted sludge should be kept on the record.

All equipment should be inspected to check whether they are functioning properly and efficiently.

Any equipment needing maintenance or r'plac€ment should be tended to as soon as possible.

4.3: Eommavu: 20 MLD

4,3.1: Staadard Opctaring Proccdure recomnendcd by IISc:

' The curent operational procedures are adequate for achieving BNR rernovar as per NGT

standards-

o Continue the current opelational cycle, which includes 2 hls of frlling and aeratioq I hr of settling,

and I hr of decantation Continuous monitoring should be done to assure the NGT standards are

met wirh in the long term.

. The plant is currently operating almost at its design capacity and cannot take on more load.

o The chlorine contact tank should be cleaned properly. It should be repainted with anti-algae paint,

preferably blue.

l0
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o Toxicrty Characteristic traching Procedure (TCLP) test should be done for the sludge before

disposal. A year's worth of TCLP test r€ports should t e kept in the records for the plant.

. A detailed inventory of the recycled and wasted sludge should be kept on the record.

. All equipment should be inspecrcd to check whether tley are functioning properly and efficiently.

Any equipment needing maintenance or replacement should be tended to as sooa as possible.

4.3.2: Amcndment u rte stundard olnruting procedure:

. A project r€port with detailed cost estimates of electromechanical replacernents, civil structure

saengtheaing, and other permanent measures required should be pr€pared.

1.4: Doddabdz:20 MLD

L1.1: Sundard Opuathg Proccdure rccommeadctl by IISc:

. The current operational procedures are adequate for achieving BNR removal as per NGT

stardards.

o Continue the current operational rycle, which include.s 0.5 hrs of filling and mixing, 0.75hrs of

filling and acration, 1.75 hrs of aeration, 0.5 hrs of mixing, 0.5 hrs of setding' and 2hrs of

decauting. Continuous monitoring should be done to assure the NGT standards are met with in the

lotrg t€rm.

. The plant is currenfly operating almost at its design capacity and camot take on more load.

e The chlorine contact tank should be cleaned properly. It should be repainted with anti-algae paint,

preferably blue.

o Toxicity Characteristic Leachiqg Procedure ([CLP) test should bc done for the sludge before

disposal. A year's worth ofTCLP test reports should be k€pt in the rBcords for the plant.

ll
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o A detailcd inventory ofthe recycled and wasted srudge should be kept on the record.

' All equipment should be inspected to check whether they are functioning properly and efficiently.

Any equipment needing maintenance or replacement should be tended to as soon as possible.

4.1.2: Aaendment to the stat dfutd opctoting proccdare:

' The plant is cunently operating at full capacity. The STP is likely to receive more sewage shortly.

Therefore, it is recommended that provisions for increasing the plant's capacity be made to receive

and treat the additional sewage.

1.4.3: Fcasibiliry rqoafor up-grodatioa olthe plsnt capacity fmn, 20 to l0 MLD:

Introduction:

Doddabele is a 20 MLD serrage treatment plant under thejurisdiction ofthe Bangalore Water Supply and

Sewage Board. The operation atrd maintenance ofthe plaflt began in June-2o I 8 and uses Sequential Batch

Reactor (SBR) rechnology to treat incomirg sewage.

t2
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Design flow parameters for the 20 MLD SBR Doddabele STP:

Sr. No. Dmign Parameters Capacity
I Average Flow 20_00 MLD
2 Peak Factor 2.25

3 Peak Flow 45 MLD

Design raw sewage and trcated effluent quality parameters:

Table l: Design influent and eflluent water quality parameten for Doddabele 20 MLD STP

Parameters Raw Sewage Trerted Sewage Unit

pH 6.5 - 7.5 6.5 - 8.0

BOD5 350.00 <15 mg/L

coD 800.00 <250 mgtL

TSS 450.00 <30 mg/L

Ammonical Nitrogen

(NH.-1.0
45 <l

mg/L

Total Nitrogen mgiL

Total Phosphorous 7 <l mg[

Fecal Coliform <200 MPN/l00mr

ProJcct Obtectfue:

As per the revisednebst NGT standsrds the effluent water quality standards have become stricter.

Although the plant is currcntly lchieving the revised treated efiluent standards set by NGT most of the

time, but there will be slight variation in these parameters occasionally since the plant is not designed to

l3
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achieve revised pammeters. Hence it is necessary to re-design the platrt to €osure that the treated eftluent

quality always meets the NGT norms.

The plant is currently op€rating at firll capacity. However, it is likely to receive morc sewage then its

design capacity as the volume ofthe total sewage generated in the v.Valley catchment arca is expected to

increase shorfly (as per the data provided by EE(wwM) division). Hcnce, the capacity of the existing

STP also needs to be increased from 20 MLD to 40 MLD to &eat the additional sewage generated in the

V Valley catchrnent area shortly.

Given the abovc facs, rehabilitation ofthe existing prant is recommended- Hence, the up-gtadation ofrhe

Doddabele STP is proposed for the following design pafirmeters.

Design flow parameters for the proposed plant:

Sr. No. Design Parameters Capacity
I Average Flow 40.00 MLD
2 Peak Factor 2.25
3 Peak Flow 90 MLD

Desip treat€d watcr pam-meters:

Table 2: Design effluent water quality pa.meters for proposed Doddabele 40 MLD STp

Parameters Value Unit

pH 6.5 - 8.s

BOD 5 at <10.00 mglL

COD <50.00 mgL

TSS <10.00 mgU-

Total Nitrogen <5 mg/L

t4
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Total Phosphorous <l mglL

Ammonical Nitrogen (NH4-N) <5 me/L

Fecal Coliform < 100 MPN/l00mr

Erilthg rcttmcnt Unitr in thc 20 MLD plut:

Thc technologr used for s€cold8ry treatnent in the plaot is the Sequeotial Batch Reacor proc€ss followed

by chlorination for disinfection.

o Sewage Pumping Station (SPS):

o Receiving Chamber

o Mechinic6l Crarse Scteen

o Raw Sewage Sump

o Raw Sewagc Transfer PumP

S$vage Tr€atmeot Plant

. Primary tleatment: STP Inlet Chamber

r Mechanical Fine Scrcens

. Grit Basin

r Parshdl Flume

o Sccondary trcauncnt:

. Sequeotial Batch Reactor (SBR)

. Coagulant Dosing SYstem

o Disinfcction

. Chlorim Contact Tank

t5
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o Sludge Treaturent

r Gravity Thickener

I Sludge slorage tqnk

. Centifuge

. Polyelcctolytc Dosing Tank

Proposed modificstion to the existing ptrnt:

Uoes'adation of sewer line from maphole to oupping station: Currently sewage is coming to

purnping station via an 800 dia. RCC pipe which is sufficient for 20 MLD but needs to be replaced

with a 12fi) dia. pipeline to receive a flow of 40 MLD.

Ulrgradation of coarse screen chamber: At Present, there ar€ 2 coarse screens ofsize 60mm (lw +

I s mechaoical) to handle 20 MLD flow. To handle an additional 20 MLD one morc screen module

having 2 coarse screer* with necessary electro-mechanical equipment and a complete piping

system needs to b€ constructed adjacent to the existing screetr chamb€r.

UoiErdation of Sewage Transfer Pumps; The currently installed sewage traosfer pumps can

handle 20 MLD flow. The capacity needs to be upgraded to handle 40 MLD. Furthermore, an

additionsl wet well to handle a flow of 40 MLD with a peak factor of 2.25 also needs to be

constructed along with the necessary civil, electomechanical, and instrum€ntstion equipment.

Uprradation of Risins Main from pumoine station to STp lolet chamber: cunently a 700 mm

dia- rising main sufficient for 20 MLD is prcsent and one more rising main is required for the

additional 20 MLD flow-

UpEl-adation of primarv treahent Unis:

l6
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o Presendy 3 (2 working + I standby) mechanical medium Scrcens are installcd These are

zufficient to treat 40 MLD flow at a velocity of 1.2 m/s at poak flow without any further

modification.

o 2 worting mechalical detinrs type grit chambers are installed which are not suffcient to

cater to 40 MLD flow even at the maximum surfacc loading rate specified in the CPHEEO

manual. At peak flow, it will reach around 16ffi m3/n2lday which is very high. Due to

this, an additional grit chamber shall be provided to cater the 40 MLD flow with all 3 grit

chambers in worfting condition each for l/3rd ofpeak flow.

Change in aeration camciw of SBRs: Presently 4 working blowers are installed which are not

sufficieirt for aeration of 40 MLD flow. Additional 4 air blowers of the sarne capacity are requircd

along with piping network, civil, elecuomechanical & instrumentation equipmeot.

Chame in cyclc timing of SBR for Nitification and Denirification: To increase the removal of

BOD, COD, aad Nitrogen in SBR, it is proposed to revisey'change in the rycle time so that pr@er

nitrification and deniaification shalt be cflried out in SBR.

Uoqradation of decartcrs of SBR Basim; Currcntly there arc 4 decanrcrs for 20 MLD flow. The

decanting systcm nceds to be upgaded" The new decantcrs shell be installed to cater to 40 MLD

flow.

Uogradation of Chloriirator: Cunently therc arc 2 chlorinators of 15 kg capacity which are

sufficient for 40 MLD flow with a dosing rate of5 ppm. Thereforc, thcrc is no nced to upgrade the

c-hlorinator.

Sludrc Handlinl wstern: Currently there are 2 sludge thickeners of 13.9 m dia and 2 sludge

storage tanks of 4{X) m3 capacity cach, which ale prese,nt at the STP. In addition to this, I more

t7
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sludge thickener of'lo0cum capacity needs to be constructed including piping, erectro mechanicar,

and instrumentation equipment.

Sludee D€watering Machines: currentry there are 2 sludge dewatering machines ofa capacity of

27 m3/hr are available and these can be used for lg hours per day to handle incoming sludge.

Additional Elestrical Load: Additional power requirement may be met through the existing power

infiastructure.

The above tcchtrical requiremcnts are rccommended based on the sirc conditions and available data. But

a detailed design analysis has to be carried out by considering the complete feasibility ofthe up-gradation

ofthe plant.

1.5: K&C Valley: 60 MLD

1.5.1: Sunfutd Opaaing Ptoccdure rccoamendcd by IISc:

' The currert operationar procedures are adequste for achieving BNR removal as per NGT

sandards.

' The plant is operating at its capacity and cannot take any more load, Continuous monitoring should

be done to assule tle NGT standards arc met with in the long term.

' The chlodne contact tank should be cleaned properly. It should be repainted with anti-algae paint,

preferably blue.

' Toxicity Characteristic l-caching Procedure (TCLP) test should be done for the sludge before

disposal. A year's worth ofrclp test reports should be kept in the records for the plant.

o A delailed inventory of the recycled and wasted sludge should be kept on the rccord-

' All equipnrent should be iaspectcd to chcck whether they are firnctioning propcrly and efficiently.

Any cquipment needilg maintensnco or replacernent should be tended to as soon as possible.

l8
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L6: Bellandur: 90 MLD

4,6, 1 : Stz,rrda Opcnlirrg Proccdure recommendcd by IISc:

o The current operational procedures are adequate for achievhg BNR removal as pcr NGT

standards.

o The plant is oflerating at its capacity and cannot take any more load. Continuous monitoring should

be done to assure the NGT sandards are met with in the long tcrm.

o The chlorine contect tank should be cleaned properly. It should be repainted with anti-algae paint,

preferably blue.

o Toxicity Characteristic I*aching Proce&re (TCLP) lest should be done for the sludge before

disposal. A year's worth ofTCLP test reports should be kept in the records for the plauL

. A &t iled ioventory ofthe recycled and wasted sludge should be kept on the record-

o All equipment shoutd bc inspected to check whether they are firnctioning properly and efEciently.

Any equipment necding rnaifienanc€ or Eplacement should be tended to as sooo as possible.

1.62: Ancndncnt to thc saadard operating pmcedurc:

. Sludge smrege yard should be constnrcted sincc there is no provision for sludge (Centrifuge)

storage at the site.

. Chlorine contact taoks should be thoroughly cleane4 tiled, and painted with alga+resistart paint

or coating, prcferably in blue colour.

19
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5.0 SUMMARY oF RECOMMENDATTONS FoR MODIFIED BORDERLINE STps
WHICH ARE NOW MEETING THE NGT-BNR STANDARDS:

5.1 Rajacanal phase I: 40 MLD

5. I . I Past slatu s of rte pbnt:

Current

flow
Year

Operation

technology
Claimed
MLSS

RAS WAS
Claimed
DO levels

Chlorination

35 MLD 2004 EAP 2100 mglL 8s%
400

m3lday
l.82mglL Yes

20

l. The Dissolved oxygen level maintained in the aeration basin is at par with the claimed DO levels.

The plant uses surface aeratorc.

2. The currerxt MLSS in the aeration tank are most likely lower ther the craimed. value

3. The water quality analysis shows that the plant meets the BOD and phosphorus standards but docs

Dot meet the total Nitrogen and COD standards.

4. Unclean Chlorine contact r-rks with settled sludge and algal growth are increasing the COD of

effluent.

5.1.2 Modiftattoas sugdtcd to ,ncc, NGT-BNR stcndails

l. Tum the aeraton on and off in such a way as to split thc aeration tanl into threc separate zones

2. 7-one I is a€rated at 3 mg/L. Zone 2 is unaerated, and zone 3 is aerated at 2 mglL.

3. This modification will result in the rernoval of Nitrogen. Further increasing the MLSS in 6e tank

will improve nitrogen removal.

4. The MLSS in the acration tank should be increased by at leas 1000 mg/L.

5. Chlorine contact tanks should be thorougbly clcaned tild and painted with algae.resistant pqint

or costing, pr€ferably in blue color.
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Figure l: kyout of Rajacanal phase - I indicating which aerators to tum on and off- Blue: Aerators ON,

Orange: Aerators OFF

5.1.3 Snadail Opcmttag Procdurc recoancndcd by IISc:

. Split the aeratiotr basin to create thrce zones: aerated-unletrtd-{rerated.

e Turn on the first two rows (4 aerators) of surface aerators to achieve a dissolved oxygcn

conceotratiotr of3 mg/L. The hydraulic retention time of the a€ration zone ar the inflow of40

MLD should bc 4 hrs.

o Tum offthe next two rows (4 aerators) ofsurface aerators to creatc an anoxic mne with a retention

tinre of 4 hn ar 40 MLD inflow.

. Tunr on the lagt row of(2 acrators) ofsurface aerators to achieve a dissolved oxyg€D concentration

of 2 mglL. Thc hydraulic retcntion time of th€ eration zone should bc 2hrs at 40 MLD inflow.

o The MLSS in the tank should be increased to fall between 35004000 mg/L by controlling RAS

mdWAS.

2t
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. The chlorine coabsl t"nk 5hould be cle€ned properly. It should be repainted with anti-algae painl,

preferably blue.

o Toxiciry Chsracteristic Leaching Procedure (TCLP) test should be done for the sludge before

disposal. A year's worth ofTCLP test repons should be kept in the records for the plant.

o A detailed inventory ofthe recycled and wasted sludge should be kept on the record-

o All equipment should be irspected to check whether they are functioning properly ard efficiently.

Atry equipment needing maintenance or replacement should b€ tellded to a8 soon as possible.

5.1-i Raults of appltcd aodlfuations:

The plant has two aeration basins- The suggested standard op€rating praredure was implemented in one

out of the two aeration basins at the sewage treatment plant lcading to overall better effluent quality. The

plant emucnt is now meeting tte NGT-BNR standards. The graph below shows a comparison between

the outlet parameters before and after the modification.
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Figure 2: Comparison ofoutlet waler quality parameters before and after implementing the modification
at Rajacanal phase I
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S.LS Amcndmcat to the standord op.rotinE proccdure:

o Above recommendations should not be implemented in the event the eftluent from the plant is

being for irrigation puposes.

. A project r€port with detailed cost €stimates of elcctromechanical replacements, civil skucturc

sbcngthening and other permanent measures required should be prepared-

o A separate grit Chambcr should be provided before the screen chamber

o Mechanical Fine Ssreen and its allied wor*s 0o be upgraded

. Mechanical raked coarse screens, bclt conveyors along with all is accessories and allied civil

wo*s should bc replaced.

o Deteriorated raw sewage punps should be replaced.

o Colurnns and platform area ofthe aeration tank are severely damaged. Therefore, the aeration tank

should be refiubished after stlengthening the RCC struchre.

o Diffised Aeration system sbould be provided in the Aeration tmk through BlowerVBlower rcom.

. Anaerobic zone should be inooduced after the Anoxic zone in the Aeration tank

o A SCADA system should be installed for continuous monitoring and managunent of all electro-

mechanical equipment including all Elcctrical related works.

o Nevv TSPS with necessary eleclro-mecbanical equipment & Civil cum Elecrical work should be

constucted along with th consauction oflSPS for the new proposed Horamavu STP, inside the

Rqiacanal STP prcmises.

o To avoid the nece*sity of a sludge drying bed and manual sludge loading, Sludge Thickener,

Centrifuge system should be installed with all its accessories.

,t5
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. Following Electro-Mechanical Equipmcnt appear to have reached the end of their service and

should be replaced after detailed inspections.

o Motorized Valve - 4 nos

o Grit Chamber Detritor - 2 nos

o Submersible Mixers - 2 nos

o Grit Classifier - 2nos

o Surface Aerator - 4 nos

o Sluice Gates - 4 nos

o 2MT EOT crane - 2nos

o DO Analyser for the Aeration Tank - 2nos

o Classifier Assembly with its accessories - 4 nos

o RAS Pumps - 3 nos

o Thickener Sludge Transfer pump - 2 nos

o Supematant pumps - 2 nos

o Chlorination System to be upgraded - I no

o Scrubber to be provided for neutralization system

o Service Water Pumps - 2 nos

o Streetlights - all to be replaced with LED along with Cables

5.2 Rajacand phase -2: 40 MLD

5.2. I Post status of thc phnt:

Current
flow

Operation

technolog5r

Claimed
MLSS

RAS WAS
Claimed
DO levels

Chlorination

45 MLD 2018 EAP 3500 mg/L 80% -2000
n3/day

3ne/L

Year

24
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l. The dissolved oxygen level maintained in thc aeration basin is at par with the claimed DO levels.

The plant uses diffirse aerators

2. The water quality analysis shows thal the plsnt meets the BOD and phosphorus standards but does

not m€ct the total Nitrogen and COD standards.

3. Unclcan Chlorine contact tanks with settl€d sludge and algal growth are increasing the COD of

efluent.

5.22 Modifrcttioas sawfited to mca NGT-BNR sundards

l. Tum the aerators on and off in zuch a way as o split the 
"cr"1i6a 

+qnk iato two s€parate zones

2. Zolre I is aerated at 3.5 mglL, ard Zone2 is unaerated.

3. This modification will result in the removal of Niuogen, Further increasing ttre MLSS in the tank

will impmve nitrogen removal.

4. Chlorinc contact tqnks should be thoroughly cleaned tile4 and painted with algae-resistant paint

or cotiog prcferzbly in blue color.

ro
{

lt
Figure 3: kyout of flajacanal phase - 2 indicating which acrators to tum on and off Bluc: Aer*ors ON,
Orange: Aerators OFF
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lReport

5.2.3 Standard Openting Proccdure reanmeaded by IISc:

o Split the aeration basin to create an aeration zone followed by aa anoxic zone.

' Tum on the first 16 rows of diffirsers to achieve a dissolved oxygen concentration of 3-5 mg/L.

The hydraulic rercntion time of the aeration zone at an inflow of 4s.5 MLD should be 4. t hn.

o Tum ofl'the next l6 rows of dimrsers to cr€at€ an anoxic zone with a rctention time of 3.8 hrs ar

45.5 MLD inflow.

Tum on the las row of diffisen to polish the water. The retention time would be 0.3 hn.

The chlorine contasl tonk 5hould be cleaned properly. It should be repainted with anti-algae pain(

preferably blue.

Toxicity characteristic Leaching Procedure (rclp) test shoutd be done for the sludge before

disposal. A year's worth ofTCLP test reports should be kept in tie records for the plant.

A detailcd inventory ofthc rccycted and wasted sludge should b€ kept on the record.

All oquipment should be inspccted to check whaher they are functioning properly and efficieotly.

Aly equipm€ot needing maintenance or r€plac€ment should bc tended to as soon as possible.

:

Figure 4: Layout ofRajacanal phase - 2 indicating which aerato.s to tum on and off. Blue: Aerators oN,
Orange: Aerators OFF
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5.2.4 Results of applied aodifrcotions:

The plant has two aeration basins. The suggested stardard operating procedure was implemented in one

out ofthe two aeration basins at the sewage treanaent plant leading to overall better emuent quality. The

plant effluent is now meeting the NGT-BNR statrdards. The graph below shows a comparison between

the oudet paramercrs before and aftcr the modilication,
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Figure 5: Comparkon of ouflet watcr quality parrmeters befoE and after implementing lhe modification
for Rajacanal phase tr

S-LS Anendnent ro rtc slall,furl o@rg procdwe:

o Abovc r@mn€odatioos should not be implernentcd ia the wcnt the efluent tom thc plant h

beiag for inigation ptlrposcs.

. A F,rqec't r€port wilh detsiled cost estimltes of electomechaoical rtplaccmens, civil structue

stcngthcaing md othcr permanent measurcs rcqufucd should bc prEesrd.

o Grit/Silt rcmoving Chambcr should be irstalled before Coarsc Sqeen
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consideration of IFAS process inside the Aeration Basia to reduc€ Total Nitrogen and coD

parameters.

Recirculation Pump Capacity should be increased as per the requirem€,nt

chlorine contact tanks should be thoroughly cleaned, tiled, and painted with algae-resistant paint

or coating, preferably in blue color.

6.0 FINAL RECOMMENDATIONS FOR BORDERLINE STPS:

6.1 Mailasandra phase -l: 75 MLD

6.1.1 Cunent status olthe plant:

Cufrent
flow

Year
Operation

technolog5r

Claimed
MLSS WAS

Claimed
DO levels

Chlorination

70 MLD 20t5 EAP 3500 mg/L 73o/o -550
ml/day Yes

l. The Dissolved oxygen level maintained in the aeration basin is 2-3 mglL. The plant uses surface

aerators

2. The MLSS in the aeration tank is not adequate.

3. The water quality analysis shows that the plant meets the BOD and phosphorus standards but does

not meet the total Nitogen and COD standards.

4. Unclean Chlorine contact rqnks with settled sludge and algal growth are increasing the COD of

efluent.

6.1.2 Modifrcations rcquired to meet NGT-BNR standsds

I . Turn the aeratoN on and off in such a way as to split the aeration tank into three sqrarate zones

2. Taae I is aerated at 3.5 mg/L. zone 2 is unaerate4 and zone 3 is aerated at 3.5 mg/L

28

RAS

40



I

3. This modification will result i.n the rernoval of Nitrogen. Further increasing the MLSS inthe tank

will improve nitrogen removal. MLSS should be increased by at least 1000 mg/L.

4. Chlorinc contact tanls should be thoroughly cleand tiled, aud painted with algae-resistant paint

or coating, preferably in blue color.

a

Figure 6: Layout of Mailasandra phase - 1 indicating which aerators to tum otr and off' Blue: Aerators

ON, Oratrg€: Aerators OFF

61.3 Standaill Opqaing Proce&trc rcannended by IISe:

. Split the aeration basin to create three zones: a€rated-unaerated-aerated.

. Tum on the first tbrce rows of surface aerato$ to achieve a dissolved oxygen concentration of 3

mgll-. The hydraulic retentioo time of the rration zone at an inflow of 75 MLD should be 5.4

hours.

o Turn offthe next four rows of surface aerators to create an anoxic zone with a rctention time of

5.4 hours at 75 LD inllow.
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r Tum on the last row of surface aerators to achieve a dissolved oxygcn concentration of2 mgtL.

The retention time ofthe aeration zone should be 1.5 hrs.

o The MLSS in the aeration basin is clsimed to be 3500 mg/L but is most likely less than 2000 mg/L.

Therefore incrcase the MLSS level in the aeration basin to a concentration bctween 3500-4000

mg/L by alrering RAS and WAS.

o The chlorine contact trnk should be cleaned properly. It should be repainted with antialgae paint,

preferably blue.

o Toxicity Characteristic l*aching Procedure (TCLP) test should be done for the sludge beforc

disposal. A year's worth ofrclp test reports should be kept in the records for the plant-

o A detailed inventory ofthe recycled and wasted sludge should be kept on the record.

o All equipment should be inspected to check whether they are firnctioning properly and efficiently,

Any equipment necding maintEnance or rcplacement shorld be tended to as soon as possible.

6.7.1: Amendaen ,o the stqttda operariag ptoccdure:

o Upgrade the cunent STP to meet NGT standards. In addition, incrcasc the capacity ofthe existing

trcahent plsnt from 75 MLD to 100 MLD.

61.5: Fcesibility rqortfor up-Srcddion of rtc ilant capciy furn 75 to 100 IILD:

Introduction:

BWSSB has installed a 75MLD STP at Mailasandra village adjacent to Mysore road, near Kengeri,

Bengaluru-560059 in the year 2002 - 2005. This plant is treating the sewage generated &om Kanakapura

road, ISRO layout, Kethamaranahalli, and Arkavathi valley areas. It is located on 32 Acres and 36 guntas

laads and has a built-up ar€a ofabout 23 acres.

@
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The plant is operating at a firll designed capacity of 75MLD. The Treatment proccss adopted in

this plant is an Ext€nded Aeration system with an anoxic mlte. The treatmetrt process includes coarse bar

screqL inlet wet well chamber, fine bar screen" grit chambcr, anoxic mne, a€rstion basin, secondary

ctarifier, treatcd watcr storage tank, sludge thickener, sludge feed pumping station, centrifuge units,

chlorination unit, and sludge drying beds.

Thc plant was desiped for the following influent quality parameters:

Table 3: Design inlluent waer quality parameters for Mailasandra 75 MLD STP

Sr.no Parameters Unit Limit

I pl{ 6.8-8.r
2 Total Solids mC/l 636 - 1356

3 Total Suspended solids mC/l 300 - 600 mg/l

4 BOD5, ml 259 -343mg/.

5 COD mEl 505 - 770

6 Chlorides (as Cl) mCll 82 - 140

7 Sulphates (as SO4) mill 2l-42

The plant was designed for the following effluent quality paramercrs:

Table 4: Design eflluent water quatity paramet€rs for Mailasandra 75 MLD STP

Sr,no Prrrmeters Unit Limit

I pH s.5-9

2 Total Solids mg/l <10

3 Total Suspended solids rngl 30

4 BODs, mg/ zo

5 COD mC/l s 250

6 Chlorides (as Cl) mg/l Not more than 1000

7 Sulphates (as SO4) mdl Not morc than 1000

8 Colour & Odour Not obj ectionable

I Total residual chlorine mg\ Not more than I

l0 Ammonical Nitogen mgA Not more than 50

3l
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Total Kjeldahal Nitrogen mgA Not more than 100
t) Frce ammonia rngl Not more than 5
l3 Total Phosphate mc/l
t4 Dissolved Oxygen mgl Not less than 2
l5 Bio-Assy test 90Vo of fishes should

Trertment scheme at existing 75MLD STP rt Mrilsandra:

This ptant is designed for the following flow rates:

Constant flow 75 MLD
Peak flow I55 MLD
Minimum flow 45 MLD

The overall t€atmeat process is divided into Pre-treatmeot, Biological Trrattrent, Disinfection, and

Sludgc Tr€atment syst€ms.

. Prctrertment ryrtem rtlch Includec thc followlng:

o D+.griting Unit

. Biologlcal tre.tDetrt ry em whlch lnctudcs the followlng:

o Anoic Tanks

o Aeration TaDk

o Secondary Clarifier

. Dldrfcctiotr lyrtcm wf,Ich lncludcr thc followlng

o Mixing Tank

o Chlorinc Contact Taok

o CtrlorinationBuilding

o Treated Sewage Dischargc Channel

32
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o Sludge treetment system which includes tle following

o Gravity Thickeners

o Dewatering of Sludge - Sludge Drying Beds

Need for eDh.ncement of M.tb.ndr. STP crprctty fmm 75MLD ao lfllMLD:

The qnantity of scwage geoerated in the V.Vallcy's catchmsrt area is about 574 MLD. The present

capacity ofexisting and under construction STP's coming under the V.Valley division are as follows:

The ceprclty of erisfing STP's:

o 180 MLD STP: V.Valley Nayandanahalli

o 75 MLD STP: lvlailasandra Kengeri.

. I MLD STP: Kernarnbudhi

o 60 MLD STP: Kengeri

o 20 & 40 MLD STP: Doddabele

The total c4acity of the existing STP ar pr€s€nt is 376 MLD.

The caprcity of STPS under conrtrucdotr:

Sr. no. Location and Cepaclty Status

I 150 MLD STP at V.Vall€y,

Nayandanahalli

Commissioning under progress

The otal capacity of existing and undel construction STP's coming uoder the Walley division is 526

MLD. Thercfore, the available treatrnent capacity will be 45 MLD less than the total sewage generated

sewage in the Vrishbhavathi valley catchm€nt. To be able to treat all of the sewage generated in tbe

Vrishbhavathi Valley catchment zone, the capacity ofMailsandra STP needs to be increased from 75MLD

to IoOMLD.

33
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Need for up-gradation of Mellsandre STP:

The existing Mailsandra STP is constructed based on an extend€d aeration process and is meeting design

parameteE given in the contract condition. However, these parametrrs are not desigDed to meel the new

NGT standards. Though KSPCB has issued coneent for operation (CFO) for the STP which is valid up to

3G06-2025, they are insisting that BWSSB treat the sewage !o meet all paramercrs as pcr NGT standards.

To meet new effluent discharge standards giveir by Hon. National 6rcsn frigrrnel (NGT), BwssB

had entrusted the IISc team to inspect and recommend suitable modifications to the current treatnent

process at Mailsandra STP. The IISc tearn gave SOP in the final rcport for operating the STP to meet NGT

standards. Further, the IISc team directed BWSSB to give their opinion regarding individual plants in

terms of upgradation / enhancement capacity considering NGT requirements.

The plant is currently running at full desigr capacity and to treat the sewage generated in Vrishbhavathi

vallcy in the futurc (as per data provided by WWM Division), the plant capacity needs to be increased

from the existing 75 MLD to I00MLD.

The details for up-gradation ard increasing capacity ftrom ?5MLD to l(X) MLD STp are as follows:

o Civil work:

Tabte 5: Description ofcivil work for upgradation of Mailsandra STp

Sr.
No

I
TSPS: Minor repair works at Inl€t & Screen chamb€r, arresting leakages, and flooring
repair works

2
Construction of new Screen & Degri tting Chamber with pre&eated effluent channel
including demolishing the existing system

3
Construction of new Primary clarifier with primary treated effluent channel up !o
Distribution chambcr of Aeration Tank

4 Construction ofnew primary sludge surnp & pump house
The modification works at Aeration Tank !o enhance capacity & Biological nutrients
removal (A2O Process)

34
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Sr,
No

Description of works

6 Construction ofNew Process Air Blower Building with Panel Room

7 Construction of New Chemical Building
8 Secondary Clarifiers Distribution Chamber - Civil Repair works

9 Sccondary Clarifiers 6 nos - Civil Repair works

l0 Return Activated Sludge Sump & Pump House - Civil repair works

1t Chlorine Building - Civil repair works
t? Chlorine Contact Tank - Civil repair wor*s

l3 Dernolishing existing Sludge Drying beds

t4 Construction ofnew Thickener Feed sump & Pump

l5 Gravity Sludge Thickeners - Civil Repair works and construction of one number GST

l6 Thickened Sludge Sump & Pump House - Civil Repair works

l7 The modification works at Centrifuge Building to enhance the capacity

IE Corstuction of Plant Drain Sump & Pump

l9
Construaion of SCADA Room at existing Adrninistration Building and repair work if
any

20 Civil rcpair works for remaining structures (Except stated above)

ZI Road works (Which will damage due to Constuction)
22 Drainworks (Which will damage due to Construction)

l.) Landscaping works (which will Damage due to Construction)

24 Painting

25 RCC retaining wall / Boundary wall

Sr.
No

Description of works

I

TSPS:

4 numbers brand new Raw sewage Pumps (Cemtrifugal Type), brand new Belt

Conveyor Diive system of capacity and Replacement of existing piping system,

Existing valves (KGVNRV) with brand new, existing gatcs with brand new,

dewatering pumps with brand new and Host

2

New Screen & Degri0ing Unit:
(a) Removing & re-fxing 2 numbers mechanical Fine screens, (b) Replaced with a
brand new mechanical fine scrcen with 6mm opening sizr - 2 numbers, (c) brand new

Belt Conveyor Drive systern, (d) Providing, supplying, and installing brand new

35

o Mechanical work

Table 6: Description oimechmical work for up-gradation of Mailsandra STP
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Sr.
No

Description ofworks

degritting / Vortex units 2 numbers with all accessories (e) Piping Systems, Valves
and Gates, Etc

3

New Primary Clarifier & Distribution Structure:
(a) Inlet & Outlet gates, (b) Central Drive, Bridge, Scrappers, Scum removal and
accessories, (c) Treated water outlet hardware - Tubes / plates, (d) De-sludging valves
and piping system & (e) Hoists / Jib crane, etc.

4

New Primary Sludge Sump & Pump llouse with primary scum pit;
(a) Submersible Pumps, (b) Submersible mixer, (c) Valves, and piping system (d)
Hois! (e) Dewatering pumps, etc.

5

Aeration Tank

6
New Process Air Blower Building:
(a) Process Air blowers with Suction & Discharge Silencers, Filters, Acoustic Hood,
ctc. with all accessories (b) SS piping System (c) Valves, (d) EOT crane, etc.

7

Chemical Building:
Alurn Preparation and Dosing system (preparation tank, agitator, Dosing pumps,
Valves, piping)

8
Secondary Clarifi ers Distribution Chamber:
Replacement of Valves / Cates with brand new

9

Secondary Clarifiers:
(a) Repairing existing scraper mechanism, (b) Replacement of Valves / Gates with
brand new, etc.

l0

Retum Activated Sludge Sump & Pump House:
(a) RWlaced with brand new Return Sludge Pumps (Centrifugal Type) 2 numbers, (b)
Replacement of existing piping systern, (c) Replacement of Existing valves
(KGVNRV) with brand new, (d) Replacement of existing garcs with brand neq (e)
Replacement ofdewatering prrrnFs with brand new, (f) Replacement of existing crane
with brand new, etc.

ll
Chlorine Building:
(a) Chlorine Storage Equipment with accessories, ft) Chlorinators, Dosing systern,
Leak detection, Diffirsers, Chlorine scrubbers, ventilation, and all ac0essories, (c)
Safety F4uipments, (d) Cranes and accessories, etc.

l2 Chlorine Contact Tank:
(a) lnlet & Outlet gates, etc.

36

(a) Inlet & Outlet gat€s, @) Submersible Mixen with complete accessories, (c) Fine
bubble diffirser system complete with pipe grid and accessories including all piping,
(d) Mixed liquor Internal recycle pumps, (e) valves and piping accessories, (f) Hoist,
(g) Lifting system, etc.
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Sr.
No

Description of works

l3
New Thickener Feed Sump & Pump:
(a) Submersible Punps, @) Submersible Mixers, (c) Valves, (d) Pipitrg system, (e)

Hoists, etc.

t4

Gravity Sludge Thickeners:
(a) Repairing existing 2 nos scrapper mechanism and one number new mechanism (b)

Replacement of existing Valves / Gates with brand new and providing valves and

pipiog for one number ne\v mechanism, etc.

l5
Thickened Sludge Sump & Pump:
(a) Valves and Piping system, etc.

t6

Centrifuge Building:
(a) Replaced with brand new Centrifuge Feed Pumps (b) Replaced with brand new

dewatering centrifuge 3 numbers (c) Polyelectrolyte dosing systems, Storage tanks,

and piping works @olymer Dostng anl<s, Agitator, Dosing pumps, Yalves).(d) Belt
Conveyor (e) Crane / Hoist, etc.

l7
New Plant drain sump & Pump:
(a) Submersible pumps (b) Submersible Mixers (c) Valves (d) Piping system (e)

Hoists, etc.

l8 Replacement of Pumps if any (utility service water / Borewell)

l9
Replacement of intercorDecting pipes with brand new (which wilt Damage during
Construction)

20 Replacernent of Valves with brand new (which will Damage during Consauction)

2l Ventilation system

o Electrical and instrumentation work

Table 7: Description of elecaical and instrumentation work for upgradation of Mailsandra STP

sl.
No

Description of works

I I I kV U/G cable & Terminations

2 Low Voltage Switchgear

3 L.T Cabling with Cable Carrier System

4 Battery & Battery Chargen

5 Lighting System

6 Eanhing system

7 Lighhing Protection System

37
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Description of works

The above requirements are rccommeoded based on the site conditions and available data. But the detailed

design analysis has to be canied out by considering the complete feasibility ofnew STp construction.

6.2 Kempabudhi: l MLI)

6,2,1 Cunett staus olthe flo*

l. The grit cbambcr is cloggcd-

2. The Dissolved oxygca lcvel maiataincd in the acration basin is Eosr litcly < l mg/L. The prant

uses surface acratos.

3. The MLSS in the ssratiel tank h most likely lecs than the claimed value. The sludgp itr the aeration

t",'k is lean d flam€ntous. The RAS ratio is low.

sl.
No

8 Satbty procedures

9 Flow measuring sysems
l0 Level measuring system

il Prcssure indicating transmitters

t2 Pressure gauges

l3

t4
Junction box, Earthing, Panel mounted digit indicator, Temperature scanncr indicator,
Surge protection devices, Alarm armunc iators, Weight indicator transmitter

Ternpemture measuring system

l5 DO, Residual Chlorine, pH, Hardness,Anal ORPyzers etc
t6 Instumentation cables / Cable trays

(P System )lomation SCADAu LC basedsystem

l8 LIPS system

l9 complete monitoring ildingwith ized adminforCCTV STP alca central at the bu

Current
flow

Year
Operation

technology
Claimed
MLSS

RAS wAs Claimed
D0 levels

Chlorination

I MLD 2002 EAP
3500-3600

rnglL
2l m3tLr

for 22 hn
2l m3/lrr
for 2 brs

2-2.4

EiEtL
No

38

MLSS.

t7

50

Easha Chandhok



4. The water quality analysis shows thu the plant meets the COD and phosphonrs standards however

do not meet the total Nirrogen and BOD standards.

62.2 Modifuations requbed a aca NGT-BNR suadards

L Turn the aerators on and off in such a way as to split the a€ration tank into two sepante mnes

2. Znr€, I is aerared at 1.75 mgfL. Zorc 2 is unaerated.

3. This modifrcation will result in the removal of Nitogen.

4. Increase the RAS ratio to increase the MLSS in the tank this will improve the nitrogen removal

as wetl as BOD and COD removal and increase the settling quality ofthe sludge. The MLSS should

bc incrcased by at least 1(X)0 mg&.

5. The grit ad screen charnber should be cleaned properly to increase the efriciency of ib use

6. It is recommed€d that the plant be operated al a lower inflow rate and the rest of the sewage be

div€rled to other STPS.

Figure 7: Layout ofKempabudhi indicating which aeratorB to tum on and off. Blue: Aerators ON, Orange:

Aerators OFF

39
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62.3 Standard Operating Procedure recommended by IISc:

o Split the aerafion basin into two zones: acrated followed by uDaerated.

. Tum on the fiIst row of surface aerators to achieve a dissolved oxygen level of 2 mg/L. The

hydraulic retention time in the aeration zone should be 9.22 hrs at an inflow of l MLD.

o Tum oII the second row of surhce aeratoG to q€ate an anoxic zone with a retention time of 9.72

hrs

The MLSS in the aeration tank, though claimed ro be betweeo 3500-3600 mg/L, is most likely less

thar 2000 mg/L. The MLSS in the aeration basin should be brought up to the claimed

concentration.

o The chlorine contact tank should be cleaned properly. It should be repainted with anti-algae paint,

preferably blue.

' Toxicity Chracteristic Leaching Procedure (TCLP) test should be done for the sludge beforc

disposal. A year's worth ofrclP test reporrs should be kept in the records for the plant.

o A detailed invsntory ofthe recycled and wasted sludge should be kept on rhe record.

. All equipment should bc inspccted to check whether they are firnctioning properly and efficienrly.

Any equiPment needing maintenance or replacement should be tended to as soon as possible.

621: Ancndnent o rte swdad opctoting procedare:

. Increase the cap.city of the existing treatnent pla[t fiom I MLD io 5 MLD,

62.5: Fcasibility rcportfor up-gradation of rte phat copacig fun I to j MLD:

Itrtroducdotrl

In the year 20O2 BWSSB installed I MLD Sewage Trcatuient Plant at Kempambudhi ro treat inmming

sewage. The tseated sewage is being pumped to Kempambudhi Lake for rejuvenating the lake. The plant

40
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is located on 1.50 Acres of land. The treetnent process adopted is an extended aeration system without

nutrient removal facilities. The plant is operating at full designed capacity. The unils of the plant are the

inlet chamber, bar and grit chamber, aeration basin, secondary clarifier, and teated water sorage tank. It

was desiped for the following design parameters:

Table E:Design eflluent water qualiry paranrcters for Kempambudhi I MLD plant

Sr.no Prrameters Unit Tolerance limit

I pH 5.50 - 9.0

2 BOD mgll Not more than 20

l m9ll Not more than 250

4 TSS m9ll Not more than 30

5 Oil & Grease mgl Not more than l0

Presently the plant is not designed to trat the efluent as per NGT standards. KSPCB has issued consent

for operation (CFO) which is valid up to 30-06-2022 and they are insisting that BWSSB should reat the

sewage to meet all the parameters as per NGT standard.

Purpose of increeslng the plrtrt qprcity:

To meet new emucnt dischargc standards given by Hon. National Green Tribunal (NGT), BWSSB

had entnrsted the IISc teem to iospect and recommetrd suitsble modilications to the curcnt tEatrnent

process at Kempambudhi STP. Durhg detailed discussion issues regarding I MLD STP Kempambudhi,

the IISo team has suggested reducing the treament capacity in the STP to less than I MLD to moet NGT

standards. Further, they directed plant engin€€rs to give their opinion regarding individual plants in terms

of rp-gradation / enhancement capacity consideriry NGT rcquir€ments.

The inl€t pipeline to the Kempambudhi STP is 450mm in dia and is cunently carrying a load of

about 4 - 5 MLD. He,nce it is proposed a new 5 MLD STP based on SBR technology be constructed instead

ofupgnding the existing I MLD capacity STP. Presently the plant has an LT power supply operating 35

4l

COD
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KW sanctioned load to operate the I MLD STP. HT power supply can bc obtained in place of the existing

LT power supply after a detailed inspection.

The above requirements are rccommended based on the site coaditions and available data But the

detailed design analysis has to be carried out by considering tte complete feasibility of new STp

construction.

6.3: Kadugodi: 6 MLD

d.3.1 Cuncat staus olthc plaau

Curent
flow

Year
Operation

technology

Claimed

MLSS
RAS WAS

Claimed
DO levels

Chlorination

4.6 MLD 20t8 StsR
3000-3500

mglL

30 m34r
for 1.5

hr/cycle

* 207

mrlday
14 mg[- Yes

l - There are three SBR uniB, out of which one unit is on standby. Diffirse aerators arc used during

the aeration cycle.

2. Adequate aeration is maintained during the aeration phase.

3. Surfactants are preseirt in the influent but ar€ r€moved during the treatment process.

4. Tbe effluent did not meet COD, BOD, and total nihogen standards.

5. The chlorine contacr tank had algal growth, insect larva growth, and mould growth, leading to

higher COB and BOD in the effiuent water.

d"3.2 Modifications rcquircd to net cll NGT-BNR standalds

l. The cuncnt rycle includes an unaerated filling stage. The aeration should begin with filling so that

the total aeration time is 1.5 bn. fteep the filling stage ,nnerated only ifniaates in the influent are

high and ar€ not r€Droved during the primary process). Dissolved oxygen during a€ration time

should be maintained at 3.5 mgfl

42

54

Easha Chandhok



2. The curent cycle includes a settling time of45 mins which should be increased to 102 mins.

3. In the case of diluted sewage, additional carbon may have to be added to the sewage to assure

pmper nutrient removal.

63.3 Sundord Opcroliag Prucclutc tzconnended by IISc:

. The current cycle includes 45 mins filling,45 mins aeration,45 mins setling, and 45 mins

decanting.

o This operational cycle should be altered to include 1.5 hn of filling and aeration, 4O mins of

unaersted mixiag, 60 mirs of s€ttling, and 45 mins of decanting. The dissolved oxygen

conc€ntation dudng the aeratiou stage should be maintained al 3.5 mglL.

o In case carbon limililg 66adi6sns occrtr, extra carbon should be added before the unaerated mixing

stage.

o The chlorine contact ank should be cleaned properly. It should be repainled with anfi-alge paint,

preferably blue.

o Toxicity Characteristic Lcaching Procedure GCLP) test should be done for the sludge before

disposal. A par's worth ofTCLP test reports should bc kept in the records for the plant.

. A detailed inv€ntory ofthe recycled and wasted sludge should be kept on the record.

. All equipmelt should bc inspected to check whether they are functioning properly and efrciently.

Any equipment nceding maintenmce or rcplacement should be tended to as soon as possible-

63.1: Ancadnqt, lo thc stdrda opcrating pruedurc:

. A project rcpon with delailed cost €stimates of electromechanical replacemcntg civil structurc

streogtheaing, aad other permane,lrt measures required should be prepared.
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. Chlorine contact tanks should be thoroughly cleaned, tiled, and painted with algae-resistant paint

or coating, preferably in blue colour.

. Bypass channel with gate valve provision should be made for periodicat cleaning ofthe Chlorine

cootact ranks.

o Diesel Generator capacity should be raised to full electricity requircment capacity of the plant to

run the plant during times of power failure without any intemrption.

6.1: Ealasunr: 2 MLD

&1.1 Cuncat $aas oltle plant:

l. Tbere are two SBR units; both are operational. Diffise aerators are used during tte aeration cycle.

2. The inlluent included a high quantity of oil and grease, which was observed in the SBR chamben

. in the form oftothing.

3. The effluent did not meet COD, BOD, and total nihogen srandards.

4. The sludge settling was poor, which led to high BOD and COD values in the effluenr.

61.2 Mofifndons rc$drcd to mec, NGT-BNR stand$ds:

l. The MLSS in the SBR tank should be increased by at least l0o0 ng/L by contoling the R.,{S

ratio. Currently, the RAS is at 33-36% and should be increased- Dissolved orygen during aeration

time should be maintained at 3.5 mgll

2. The currcnt cycle includes a settling time of I ht, which should be increased to 2 hrs.

Current

flow
Year

Operation

technology
Claimed
MLSS

RAS WAS
Ctaimed

DO levels
Chlorination

2 MLD SBR 3500 mg/L
30 mlbr
for 2

hr/cycle
As nceded

2.5-3
mglL

Yes20r8
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3. Oil and grease traps should be installed in the primary treatment to rcmove excess oil and grease

in the influent.

4. In the case of diluted sewage, additional carbon may have to be added to the sewage to assure

proper nuaient removal.

5, A lot of oil and grease were observed in the incoming sewage and SBR basins- It is recommended

that the nearby restaurants bc given a waming about not letting water with a high concentration of

oil and grease get ino the mainline. They should be given a directive to install oil and grease raps.

Furthcrmore, an oil and greasc trap should be installed at the STP as part of primary treaunent.

6..4.3 Stdndard OFwiry Prucdsrc rccotsneadcd by IISc:

. The current cycle includes 2hn of filling 6d aeratiorl I hr ofsettling, aad I hr ofdecanting.

o This operational cycle should be altered to include 2 hrs of filliag and aeration, I hr of uaerated

mixing I hr of settling and I hr of decanting. The dissolved oxygen concentration during the

aeration stage sbould b€ mairtained at 3.5 mglL.

o In case carbon limiting conditions occur, extra carbon should be added before the unaerated mixing

st8ge.

o The chlorine contact tank should be cleaned properly. It should be rcpahted with anti-algae paint,

prcferably blue.

o Toxicity Charrcteristic Lcaching Procedurc (TCLP) test should be done for the sludgc bcfore

disposal. A year's wortt of TCLP tcst reporb should be kept in the records for the planl

o A &tailed inventory ofthe recycled and wasted sludge should be kept on the record

. AII equrpment should be inspocted to check whether rhey are frrnctiming properly and efficienitly.

Any cquipment needing mahtcmnce or r€,placemcnt should be tended o as soon as possiblc-
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6.4,1: Anendment o rte suadad operuing procedure:

o A projecr r€port with detailed cost estimates of electromechaoical replacements, civil stnrcnrre

strengthening, and other permanelt measures required should be prepared.

o Grit Chamber with grit trap unit should be provided to remove grit waste seamlessly.

o Oil and grease rap unit should bc provided in primary treatment.

o Recirculation Pump Capacity should be increased as per the requirement.

. For better disinfection of the tsEated emuent Chlorine contaa ank capacity should be ircl€ased

to have proper reteDtion time for Chlorination.

r Chlorine contact tanb should be thoroughly cleaned tiled, and painted wi6 algEc-resistant paint

or coating, preferably in blue colour.

. Bypass channel with gate valve provision should be made for periodical cleaning ofthe Chlorine

contact tanks.

o Diesel Generator for full electricity rcquirernent cryacity of the plant to run the plant during a

power failure without aoy intemrption.

6. 5 : Ye llam allapp a C hedikzre :

6.5.1 Cuncnt st,,t.s of the plant:

L There arc four SBR units. Diffirse aerators are used during the aeration cycle.

2. The efiluent did not meet the BOD and total nitrogan standards.

Current
flow

Year
Operation

technology

Claimed
MLSS

RAS WAS
Claimed
DO levels

Chlorination

14.6 MLD 20r8 SBR
3r0
m3 lday

Yes
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6,5.2 Modifications required u mca NGT-BNR standails

l. The MLSS in the SBR ook should be increased by conholling WAS. Dissolved oxygor during

aeration time should be maintained at 3.5 mgn

2. The cunent cycle includes a settling time of l'5 hr, which should be increased to 3 hn.

3. In the case of dilutcd sewagg additional carbon may have to b€ added to the s€wage to assure

proper nutrient removal.

65.2 Sundad Opqeting Pruccdtrc reconnerdcd by IISc:

. The currcnt cycle includes 1.5 hrs of filling, 1.5 hrs of aerarion, 1.5 hrs settling, and 1.5 hrs

decanting.

. This operational cycle should be altercd to include 1.5 hn of filling, 1.5 hn aeration, 1.5 hrs of

unaerated mixing, 1.5 hrs ofsettling, aud 1.5 hrs ofdecanting. The dissolved oxygen conc€ntration

during the aeration stage should be maintained at 3,5 mg/L.

o ln case carbon limitiog conditions occur, extra carbon should be added before the unaerated mixing

stage.

o The MISS in the SBR should be maintained at a conc€ntration bctween 3500-4(M) me/L

o The chlorine contact +qnk should be cleaned pmperly. It should be repainrcd with anti-algac paint,

prcferably blue.

o Toxicig Characteristic L,eaching Proaedure (TCLP) t€st should bc done for the sludge before

disposal. A ycar's worth ofTCLP tcst reports should bc kcpt in the records for the plant.

r A detailed inventory oftte recycled and wastcd sludge should be kept on the record.

o All equipment should be inspected to check whefter they are functioning properly and efficiently.

Any equipm€ot tre€ditrg mainteoance or replaceoed should be tendcd to as soon as possible.
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6.6: Malathahalli:

6.6.1 Currenl slntus of the plant:

Ycar

l. There are two SBR units; both are operational. Diffirse aerators are used dudng the aeration cycle.

2. The efiluent did not meet the BOD and total nitrogen standards.

3. The effluent ofSBR passes through a cloth filter and chlorinc contact tank. Both tanks are unclean

and lead to the addition of BOD and COD to the emuEnt.

6.6.2 Modifrcaions rcquired to meet NGT-BNR standatds

l. The aeration should begin with fitling so that the total aeration time becomes 2.24 hrs. (However,

if the inllucnt has a high nitrate-N concenration, which is not removed during primary ts€atment,

the fill time should be unaerated). Dissolved oxygen during aeration time should be maintained at

3.5 ml

2. The currurt cycle includes a settling time of 69 mins which should be increased to 3.2 hrs.

3. Oil and grease traps should be installed in the primary treatment to remove excess oil and grease

in the inlluent.

4. One Inlet screen needs repair, one blower nceds to be r€place4 and one centriirge that is not

worting should be rcplaced.

5. In the case of diluted sewage, additional carton may have to be added to the sewage to a$ure

pmpcr nutrient removal.

Current

flow
Operation

technology
Claimed

MLSS
RAS WAS

Claimed
DO levels

Chlorination

4.7 MLD 2018 SBR
3500-3600

mg/L
391

mr/day
<2mglL No
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66j Sundard Operatiag Procedurc reconmendcd by IISC:

. The current cycle includes 64 mins of filling,80 mins of aeration" 15 mim rection time,69 mrns

ofsettling, and 60 mins ofdecanting.

. This operation cycle should be alter€d to include lll4 mins offilling and aeration, 2 hrs ofunaerated

mixing, 1.2 hrs of seuling, and 60 mins of decanting.

o The chlorine contact tank should be cleaned properly. It should be repainted with anti-algae paint,

preferably blue.

o Toxicrty Characteristic Leaching Procedure ([CLP) test should be done for the slu.lge before

disposal. A year's worth ofTCLP test reports should be kept in the rccords for the plant.

o A detailed iuventory ofthe recycled and wasted sl,rlge should be kept on the record.

. All equipment should be inspected to check whether they are firnctioning properly and efficiently.

Any equipment needing maihtenrncc or replacement should bc tended to as soon as possible.

661: Anadnql to lhc suadod qcratiag proaedurc:

o A separatc grit chamber should be inuoduced before the screen chamber.

o Oil skimmer should be replaced.

. Out of 4 air blowers, one is wom out and should be replaced. The remaining 3 air blowers have

also their efficiency due to aging (more rhen l0 years) and repeated r€pairs. It is recommended

Itat ttese also should bc rcplaced.

o Guide mechanisms for sludge puops and diffirsers should be replaced for both SBR tqnks.

o Cloth disc filter media is completely wom out and should be replaced

r Chlorination system is not workitrg. Hence chlorine dosing syst€m should be providcd

r Chlorine contact Tant should be tiled and painted.
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One ofthe centrifuges is not working and should be replaced.

Two Ulla[ pumps of capacity 75 Hp each should be replaced.

Flowmetcrs at inlet & outlet points (3 Nos) should be replaced-

Existing laboratory should be assessed for the necessity ofadditional lab equipmenr

One additional stand-by Transformer of630 KVA should be provided.

All the electical paaels inside the panel room should be assessed thoroughly for refulbishment.

Following electro-mechanical equipmcat appear to have reached the eiad of their service age and

should be replaced after adetailed inspection.

l. Transfonner-l No

2. Air blower-4 Nos

3. Chlorine dosing syst€m

4. Cloth media filter-l No

5. Centrifr€e2 Nos

6. Flow mcters -3 Nos

7. Screw Conveyor-2 Nos

8. Ultal pumping main

9. Ullal purp 75 Hp2 Nos

10. Oil slommer-1 16

As the STP is more than l0 years old, a detailed conditional asses.sment ofall eloctro-mechanical

componerts, electrical systems, instrumeDtation equipment should be done. Required

r?airVr€placem€ob should be done to achieve the prcscribed standards ofefrueot.
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7.0 FINAL RECOMMENDATIONS FOR POORLY PERFORMTNG STps:

7.1 Kadubeesanahalli phase - I:

7.1.1 Currenl stalus of the plant:

l. The trSc team suspected that the plant operation had been suspended for some time and had only

resumed a few hours beforc lhe visit. The high concerfratioD of ammoniacal Nitrogen in the

efluent supported this assessment.

2. The MLSS in the aeration tank is not adequate,

3. The efluent quality was nor satisfactory and included suspended matter. The water quality aaalysis

shows that the plant met none of the Hon'ble NGT standards. Howevcr, ifoperated propcrly, the

emuent quality will improve.

7.1.2 Modifuations rqatd a nca NGT-BNR sranda s:

l. Tum the acraton on and offin such a way as to split the aeration ank into three separate zones

2. Znrc I is acratcd at 2 mg/L. 26ng 2 i5 r'ncerat€d, and zonc 3 is aerated at | fiE/L.

3. This modification will rcsult in thc removal of Nitrogcn. Howwer, a further increase in MLSS is

required to improve nitrogen utd carton rernoval capacity.

4. lnoease the RAS ratio to increasc the MLSS in the tank; this will improve the nitrogen removal

as well as BOD and COD reinoval and increasc thc setling quality of the sludge. The MLSS value

should be betwoen 2500-3500 mgil.

Currcnt

flow
Year

Opcration

technology

Claimed

MLSS
RAS wAs Claimed

DO levels
Chlorination

43 MLD 2005 EAP 60% 40% No
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Figure 8: Layout ofKadrbeesanahalli - I indicating which aerators to tum on and off. Blue: Aerators ON,
Orange: Aerators OFF

7.1.3 Suildad Operoting Procdarc r*oatneadcd by IISc:

o The acration basin should be split into three zones: aerated-unagrated-aerated

r Turn on the first two rows ofacrators to achieve a dissolved olygen concentr.ation of2 mg/L. The

hydraulic reteirtion time in the aeration zone should be 3.5 hrs at an inflow of50 MLD.

. Tum off lhe next four mws of surface aerators to create 8D anoxic zone of retention time of 6.9

hrs.

o T\rm on the last row ofthe surhce aerators to achieve a dissolved oxygen conccntration of I mg/L,

The hydraulic rctortion time in the aeration zone should be 1.7 hn at 50 MLD inflow.

o The MLSS in the aeration basin should be meintained between 3fiX)-3500 mgll.

o The chlorine contact tank should be cleaned properly. It should be repainted with anti-algae paint,

preferably blue.

o Toxicity Characteristic Leaching Procedure (TCLP) test should be done for the sludge before

disposal. A year's worth ofTCLP rcst reports should be k€pt itr the records for the plant

o A detailed inventory ofthe recycled and wasted sludge should be kept on the rccord.
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. All equipment should be inspected to check whether they arc furctioning properly and efficiently.

Any equipment needing mainteoance or replacement should bc tended to as soon as possible-

7.1.4 Amcndmeat ro lhc srattda qc?arittg pn ocdutc:

. A project report with &tailed cost estimat€s of electromechanical replacernents, civil structure

stDelrgthening, and other permaneat measured requfu€d should be prQarcd.

o Deteriorated raw sewage pumps should be replaced.

o A separate grit chamber should be provided before the screen chamber.

o New Manual Screens should be installed along with gatc valves.

o Mechanical raked coarse screens, belt conveyor along with all its accessories and allied civil works

should bc rcplaced-

r Mechanical Fine Scrcen and its allied works should be upgraded.

. A primary clarifrer should be introduced before the biological treahent.

. Anaerobic zone should b€ introducd after the anoxic zone ioside the aeration ank along with

MLRPump.

. Diffired aeration systcrn should be provided inside the .er16o1 t"nk through BlowerVBlower

room.

Columns, walls, and platform arca of6e aerdion tank are severely damaged. ,1r" *ru66a rqnk

should be rcfiubishcd afrcr streoglhening the RCC stnrcture.

Chlorine contact tgnks should be thoroughly cleanoq tile4 and painted with algae-r€sistant paint

or coatin& geferably in blue color.

Bypass chaonel with gate valve pmvision should bc made for periodical cleaning ofthe Chlorine

contact tanks.
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To avoid the necessity of a sludge drying bed and maaual sludge loading, Studge Thickeaer,

Centrifuge systern should be installed with all its accessories.

Laboratory Equipmeot should be provided to carD/ out the necessaqr t€sts to ensure compliance

with the latesl NGT srandards-

A scADA system should be installed for continuous monitoring and matragement of all electo-

mechanical equipment including all Electrical related works.

Diesel Gen€rator capacity should be raised to full electricity requir€ment capacity of the plant to

run the plant during times of power failure without any intenuptiorl

Following elccto.mechanical equipment appear to have reacbed ore eod of their service life and

should be rcplaced after a detailed inspection.

t) Motorized Valve - 6 nos

2) Grit Ctamber Detsiror - 2 nos

3) Submersible Mixers - 4 nos

4) Grit Classifier - 2nos

5) Surface A€rator - 15 nos

Q Sluice Gatcs - l0 nos

7) 2MT EOT crane - 2nos

E) DO Analyscr br the Aeration Tant - 2nos

9) Clarifier Asscmbly with ils accessories - 4 nos

l0) RAS Puapa - 3 nos

I l) Thickeoer Sludge Transfer purp - 2 nos

12) Supcrnatrnt pumps - 2 nos

l3) Chloriration System to be upgraded - I no
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Currcnt
flow

Year
Operation

technology

Claimed

MLSS
RAS WAS

Claimed

DO levels
Chlorination

II MLD 2005 EAP

14) Service Watcr Pumps - 2 nos

. 15) Streettights - all to bG r€pLc€d with LED along with Cables

7.2 Nqasandm phase - l:

7.2.1 Curnal [,cd/ts of fhc plant:

1. Oil and grease, and algae were observed in the grit chamber

2. Tbe plant uses surface aerators. Aeration is not being done properly. AeEtors arE not run 24 hrs

and are h[ned off during nigbttim€. The high anmoniacal nitrogen concentration in the effluent

fortifies this assessment.

3. The MLSS in the aeration tank is not adequate. Sludge setrling is not adequate.

4. The cfiluent quality was not satisfactory. The water quality analysis shows that the plant met none

of the Hon'ble NGT-BNR stadalds.

7.22 L{odifrcatbas rcqaircd to aet NGT-BNP srarrdatds

I . Tum thc acrators on and ofr in such I rvay as to split the a€r&tion taok into two separate zon€s

2. Z;ciae I is aerated at 2 mgil. Zone 2 is unaerated.

3. This modification will nesult in the removal of Nitsogen. However, a further increase in MLSS is

required to improve nicogea and carton runoval capacity. MLSS levels should be between 3000-

3500 mg/L.

4. Increase the RAS ratio to increase the MLSS in tlrc tank; this will improve the nitrogen removal

as well as BOD and COD reoroval and iocrease the settling quality ofthe sludge.
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5. The scraper mechanism should be inspected for rust, flow directional gates are broken, and should

be replaced- Other equipment should be checked and rcplaced.

6. Anoxic mixers are not working and should be rcplaced.

7. Surface aeraton are nmning with noise and vibrations. There is a reduction in rpm due to

rewinding. Geartoxes have outlived their service life. If possiblc, shift to diffirsc aeaors.

8. The stength of material for clarifiers shonld be analyze4 and the system should be assessed and

replaced accordingly.

9. Major flow meters arc not working and should be replsced.

Figure 9: l,ayout of Nagasandra phase - I indicating which aerators to tum on and off. Blue: Aerators
ON, Orange: Aerators OFF

7.2.3 Slandard Operating Procedure recommcnded by IISc:

o Split the aeration basin into two zoses, aerated followed by unaerated
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. Tura on the {int row of aerators to achieve a dissolved oxygen ooncentration of 2 mg/L. The

hydraulic r€tention time in the aeration zone should be 4hn at 20 MLD inflow.

o Turn offthc next two rcws of aerstola to qeate 8n anoxic zone of raention time E hrs 8t 20 MLD

inflow-

r The MLSS in thc aeration besin should be maintaincd at a concentation of 3500 mg/L.

. Tho chlorine contact unk should be cleaned properly. It should be npainted with anti-alpe paint,

preferably blue.

o Toxiciry Characteristic kaching kocedure ([CLP) test should be done for tLe shdge before

disposal. A ycr's worth of TCLP teet rcpore should bc Lept in the records for lte plant

o A dctailcd invcntory offte rccycled and wast€d sludge should be kept on the neoord.

o All oquipmcot should bc inspcctd to check whether thcy arc functioning propoly and efrciently.

eny equipomt rccding Eaintcarncc or r€plsc.mmt should be teodcd to as soon as possblc.

7.24: Ancrdrut o thc wMqalbg @wc:
o A projet lrport witt dctailed cost estimatEs of electomechanical rtplaccmene, civil strucNe

saergth€oing, ad othcr permaocnt meanues requfued rhould be gt1larcd.

. A Grit ChaEbG( Sould be inuo&rcod bofqe the Scrceo chanber.

o Irrkchanical raked fme screon& manual screen, bclt conveyor along with is acoeseories amd sllied

civil worts ehould bc rcplacrd

o In thc Detrilor rmi! scrappcr mechanism, flow direc'tioDal gates, organic r€trrn pump, and Grit

collector drive should be replaced due to aging.

r Anoxic mixcrs along with the elecrrical systcm atle not wo(ting and should bc replaccd.
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Surfrce Aerators have reached the end of their service life (as per manufacturers). Gears are wom

out and aerators are nrnning with noise and vibrations and shot d be replaced. (providrng Diffirsed

Aeration through blowers/blower room is recommended).

Existing SCADA system is not working and should be replaced with a new system.

Columns, walls, and platform area ofthe aeration tank are seve{ely damaged. The aeration tank

shonld bs refu6ished after strengthening the RCC strucare.

Elecho-mechanical components ofthe secondary clarifiers need to be replaced due to aging. The

civil structurc also should be stengthened"

Chlorination system is not working. A chlorine dosing systein should be provided along with a

scrubber unit.

Chlorine contact Tank should be tiled and painted.

To avoid the necessity of a sludge drying bed and manual sludge loading Sludge Thickener,

Centrifuge system should be installed with all its accessories.

Othet utilities nccding attention:

l. Borc wells ehould be replaced/repaired as necded.

2. Major llowmeters such as inflow, outflow, RAS flow arc not working and should be replaced.

Additional flowmeters should be provided as needed.

3. Existing laboratory should be assessed for the nccessity ofadditional lab equipmant.

4. The electrical panels of the 500KVA diesel generator should be replaced.

5. All the electrical panelJswirch gearVbreakers in MCC-I and MCC-II should be refurbished.

6. All valves/gates inside the STP should bc assesscd thoroughly and non-operational

valves/gates should be replaced.

7. All STP lighting systcms shonld be replaced.
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8. Bypass line for the NK Halli pumping main should be coostructcd for diverting the sewage

Aom NK halli, by upping tte line near the drying beds of Phase I and connectiag it to the inlet

ofPhase [ (about 220 mm tor 450 mm dia DI pip€).

Following elec,tro-mechaoical equipnent appear to have rrached the end oftheir service fife and

should be rcplaced after a detailcd inspection.

l) Fine bar screcn- 2 Nos

2) Mechanical fine scrccn- 2Nos

3) Mmual fine scrceo- lNo

4) Belt conveyor- I No

5) Grit classifier and Gdt collector drive- 2 Nos

6) Oryilic r€tum pump. 2Nos

7) Raw sewage feed purnp 2 Nos

E) Slow mixer for Anoxic Mixer- 8 Nos

9) Fixed srfroe Aerators- l2Nos

l0) Seoondary clarificrs- 4 Noo

I l) Rehrn sludgc pumpe- 2 Nos

l2)Sludge Thickcncr- 2 Noc

13) Surplus Anoxic mixer- I No

14) Chlorination Boocbr pumpa- 2 Nos

I 5) Scrvice warcr prmps- 4 Nos

l6) Autoraopler- I No

17) AII Instrumentation systcus inside the STp.

I 8) All clectrical systems irside MCC I room MCC tr room, rod othcrs.
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l9) Diesel Generator- I No

20) Chlorination Systern and allied systern

2 I ) Pressure gauge- I 6 Nos of different capacity

22) SCADA and PI.C System

23) Borewells - 2Nos

24) All major flowmeters

25)All STP lighting system

To urdertake the total refitrbishment ofall equipment and utilities derailed abovc, the opcration of

neg<andra phase I STP needs to be halted. At prcs€nt both phases I and II plants are rumirg at

-50olo capacity. Cuneotly the average flow o the phase I plant trom N.K.Halli IspS is about 9

MLD. Whercas the adjacent phase II, the plant receives an avcrage inflow of about 12.06 MLD

from Bagalagunte ISPS, Karibhuvanahalli ISPS, and Nagasandre ISPS. To halt tre operation of

phase I till refurbishment work is done, the sewage inflow trom N.K Halli ISpS should be diverted

to Phas€ II by providing a diversion pipeline of- 215 m.

The clectro-mechanical equipn€Dt rdaccment needed at 3 ISPS constnrcted during phasc I

l. 25MLD ISPS at N.K-Halli :

r 3 64kW capaci$ pumps along with respective electrical systems should be r€plac€d

. One out of the two tmsformers is in good condition and the other should be rcfurbished

r The DI pumping meia fts5 ffi Hslli ISPS to 20 MLD STP phase I is wom out due !o

aging & should be replaced

o Borcwells should be provitlcd.

o All gateslvalves inside the ISPS which are beyond repair should be replaced.

e All ISPS lighting syst€rns to bc r€placed.
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o This ISPS has 3 Pumps (2W + lS). The designed capacity of each pump is 550m3/hr.

With two pumps working per hour, the otal pumping capacity of the ISPS is about

I MUhr. In the peak hours of the day, the inflow to the ISPS is more than l ML/hr. Hence,

in peak hours the design capacity is inadequate. Therefore, to pump all the sewage

received through sub mains, either existing ISPS should be upgraded to have a higher

capacity or one more ISPS should be constructed.

2. 30MLD ISPS at Bagalgunte:

o Electrical system for pumps should be r€pl8c€d.

. The DI pumping ntah fiom B,g,legrmte ISPS !o 20 MLD STP Phase I is wom out due

1a aging & shonld be replaced.

r Borewells should be provided

. All gateJvalves insi& the ISPS which are beyond rcpair should be replaced.

o All ISPS lighting systerls to be r€placed

o This ISPS has 3 Pumps (2W + lS). The designed capacity of each pump is 695 m3/hr.

With two pumps working per hour, tlre total pumping capacity of dre ISPS is about 1.3

Ml"/hr. In Oe pcak hourJduring monsoor, the inflow to thc ISPS is morc than l.3Ml./hr.

Heace, in peak hours tlre desiin capacity is imdequat€. Thesefore, to pump alt the sewage

received through the sub-.maim, either an exirtiag ISPS should be upgraded to have a

higher capacity or one morc ISPS should be constructed

3. ISMLD ISPS at Medarahalli:

o 3 110 kW capacity pumps along with respoctive elecaical systems should be replsced.
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Current

flow
Year

Operation

technology

Claimed
MLSS

RAS WAS
Claimed
DO levels

Chlorination
methodology

II MLD 2005
UASB
EAP

+
3500 mg/L t00% 0.8 MLT) 2mdL No

chlorination

The DI pumping main from Medarahalli JSPS to B,galgunte ISPS is worn out due ro

aging & should be replaced

Borewells should be provided

All gates/valves inside the ISPS which are beyond repair should be replaced.

AII ISPS lighting systems to b€ replaced.

This ISPS has 3 Pumps (2W + lS). The designed capacity of each pump is 3zl0m3/br.

With two pumps working per hour pumping is about 0.65ML/hr. In the peak hours of the

day, the inflow to the ISPS is more than 0.65ML/hr. Hence, iu peak hours the design

capacity is inadequate. Further, in rece-nt yea$ additional sub-main are linked to the

existing ISPS. Therefore, to pump all the sewage received through sub-meins, either an

sldsring ISPS should be upgraded to have a higher capacity or orte more ISPS should be

constructed.

7.3: K R Puram:

7.3.1 Cunent staus of rte phat:

l. The UA$B is blocke4 and some of the sewage is blryassing the UASB and directly enteriDg the

ASP sysrcm leading to higher nitrogen levels in the effluent.

2. The DO level in the aeration tank is significantly lower than the claimed levels, The sludge

collected from the aeration tank shows the same.

3. The ammoniacal nitogen content in the effluent is very high, indicating that sufficient aention is

not takhg place and raw sewage is bypassing the UASB
62

1
a

74

Easha Chandhok



.t

4. The effluent did not meet the COD and toal ninogen st&ndards.

5. The plant is desigaed for effluent Nitsogen ofno more than 50 mgA

7.3.2 Modifuaioas reqaircd to mca NGT-BNR suadenls

l. The UASB should be made operational so that no influent is blaassing it and proper nuaient

removal occrrrs.

2. MLSS in the acration tank should. be increased to optimal levels, ensuring proper removal of

nutricnts.

3. The modification to the plalrt operation is suggested in the layout bclow; it includes spliting ore

of6e UASB rerk into two aod dt€ring the flow in tte cxtended aeration process.
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Figure 10: Modified tayout for K R Puram STP

73.2 Suadod @ag Pmcduc recoaacadd by IISc:

o The primary treatoeat unit should be fired. Any equipment broten or needing mainteaance should

bc sttctrd€d to immediatcly.

o The UASB downflow inta pipe.s should bc unclogge(
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Inspect and fix any other blockages causing sewage to bypass the UASB.

The feed levels to the UASB should never be less than one-third ofthe rated capacity ofthe UASB

(here, it is 20 MLD). If the feed levels are low for morc than a wech prop€r start-up procedures

should be taken up. Shock loads of more than I 0% to the UASB should be prevented-

The quality ofsludge in the UASB and acration basin should be monitorcd continuously.

Once the UASB tanks are made properly operational, one of the UASB rqnks should be divided

into two zones, as shown in the imagc below. The smallcr zone will have 250lo of the volume of

the full tanlq whercas the larger zone will have a volume that is 75% that of the full tank. Feed to

difibrent UASB ranks should be kept proportional to the numbers given in the diagam below.

There are two aeration basins on the plant- One should be converted into an anoxic mixing basirq

and the other should be kept as an aetation basin.

The smaller zone and the other full UASB tank should be loaded at a normal rate to achieve an

efluent BOD of about 80 mg/L. The eflluent from these tanks should be dfu€cted towards the

aeration basin, where a retcntion time of 80-90 mins should be ensured-

The larger zone of the UASB should be loaded at a higher rate to achieve eflueot BOD of about

125 mgll.

The effluent ftom the larger UASB zone aod effluent ofthe aeration basin should be mixed in the

anoxic mixing basin, allowing for a rctention time of 45{0 mim.

The effluent from the anoxic mixiog 
. nk should be taken to the clarifiers. Necessarily activatcd

sludge should be returned from the clarifiers to the aeration basin.

The chlorine cmtact tank should be cleaned properly. It should be repaintcd with anti-algae paint,

prcferably blue.
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o Toxicity Characteristic Leaching Procedure (TCLP) test shorld be done for the sludge beforc

disposal. A year's worft ofTCLP test reports should be kept in the rccords for the plant.

r A detailed inventory ofthe rocycled and wasted sludge should be l(ept on the record"

. All equipm€.[t should be inspected to check whether they are functioning properly and efficiently.

Any equipmeirt needing maint€nenc€ s1l€placemcnt should be tended to as soon as possible.

7.3.1: Ancndnent to thc standord operoting pmcedure:

. TSPS motors should be replaoed along with elcctromechanical equipment and screens.

o J.Icw wet well should be constructed with a depth of 6 to 8 mctcrs.

o A se,parate grit Charrber should be provided before the screen cbamber.

o Primary unit should be upgra.dod to includ€ vertex t€chtrology aod oil and grease traps.

o Mcchanical Raked Coarsc Sclecrs, Belt Convcyor along with its acccssories and allied civil worts

should be replaced

. UASB fccdcr channel lcvcl must bc incrcase4 and the complete Gas Ftare systern should be

replacod complcte ly.

o Anoxic zonc should bc upgraded to have a higher number ofmixers with higher capacity.

o Diffined Aeration/Aspiration aeration system should be provided irside the aeration tank through

new blower equipnrcnt with all allied accessories and civil stnrctures.

. SCADA s)6t€m should be installed for continuous monitoring and ooe-point acc€ss for all electro-

mcchaaical cquipment including all Electrical allied works

o Senmre should be installed droughout the plant.

r Ctlorination syct€m should be upgraded completely to include a dechtorination system as well
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. To avoid sludge drying bed and manual sludge loading, a new sludge thickener, centriftge/belt

filter press system should be included with all its accessories and civil structures.

o New DG should be installed to run the plant completely without any interruption during power

outages.

o Following Electo-Mechanical Equipment havc reachcd 6e end of the service live ( I 5 years) and

hence should be replaced.

a. Motorized Valve - 3

b. Grit ChEmber Detroiter - 2

c. Submersible Mixers - 4

d. Grit. C lassifier - 2

e. Surface Aeraror - 8

f Sluice Gates - 4

g. 2 MT EOT crane - 2

h. DO Analyzer for the Aeration Tank - 2

i. Classifier Assembly with ie acccssorics - 4

j. RASPurys-4

k Thickener Sludge Transfer pump - 2

l. Srpematant pumps - 2

m- Chlorinatioo System to be upgraded - t

n. Scrvice Water Pimps - 2

o. Strcct Ligtts - all to be replacod wifi LED along with Cables

66

78

Easha Chandhok



8.0 FINAL RECOMMENDATIONS FOR OTHER STPs:

8.1 : V Valley STP: 180 MLD

8. I. I : Recommendation:

The eatire biological treafirent units @io-filters) are below the highest flood levet (HFL). As such,

even after minor rainfall events, all treatlcnt units get flooded *om backwater ftom the draia.

This completely disturbs the ueatrnent process and kills the microbial population in the biological

teaurrent units. Regeneration of microbial population takes weeks, during which time th€ quality

of efluent is affected-

Hence the comruction of a new 150 MLD treatrnent plant is recommended instead of

r€habilitation ofthe old plant.

8,1.2: Feasibility report for the construaion of new 150 MLD ptant at V l/alley location:

Introduction:

The existing 180 MLD s€wage tr€aErent plant is located adjacent to Vrishabhavathi Valley,

Nayandanahalli. ConsEuction activity for the above plant began in l97l and the STP was completed and

commissioncd ir the yar 1974. During Stage -1, ooly pretiminary, primary, and sludge treatment units

consisting of screening, grit removal, primary settling, sludge digestioq and sludge drying beds were

corBtnrcted rhe design capacity of the stag€ -l platrt was 123 MLD. In the year 19E6, the plant was

upgsded to secondary stoldards under CWSS Stage - II and the tream€Dt capacity of the existiag plant

was also increased to 180 MLD by providing additional unis. The wort was taken up under the stage - 2

scheme included the installation of additional scrcen, grit chambeq primary setrling tanks, digester, and

sludge drying beds, and constnrction ofnew secondary trickling filters and s€condary settling tants- The

plant was dcsigned for an influent BOD5 concentration of 300 ml and a TSS concentration of 46O mg/1.
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Sr.no

I

Designed parameters Unir Limit's
pH 5.5-9

3
Total Suspended solids

Gss)
mgfl 30

4 BOD5, mg/l 20

5 COD mdl < 250

The design pararneters for the plant effluent are as follows:

Table 9: Design emuent parameters for 180 MLD V Valley STP

Details of existing Tr€ahnent units at 180 MLD V- Valley STP:

Table l0: Existing treatueDt units at 180 MLD V Valley STP

Sr. No. Unlt Description Size of Unit
No.

Units

of

I Primary settling tanks
47.26mdia-,3.80mSWD

58.00 m dia, 3.99 m SWD

2

3

2

3

Prinary biofilters

(trickling filtcrs)
61.80 m dia, 1.67 m depth 4

Secondary biofilrcrs

(trickling filtErs)
61.E0 m dia, l.l7 m depth 4

4 Secondary settling tanks 59.00 m dia, 2.08 m SWD 4

In addition to the above units, the existing plant has inlet chambers, distribution chambers, sludge oudet

chamb€rs, re-circulation pumping station, primary sludge pumping shtion, 8nd secondary pumping

station.
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Performance of the eristing 180 MLD STP:

Prcsently the existing 180 MLD STP is receiving a total of abour 120-130 MLD of sewage is from the

newly constructed TSPS. But the Plant is not designed for the requircd parameten prescribed by he NGT.

Flooding of Existing STP:

The inven level at the outlet of I80 MLD STP is tle same as the level of flow in tle valley during &e dry

seoon' HFL nesr V.Valley STP is E03.30 m. lt is observed that many of the structur€s in the existing STp

are below HFL. Structures below HFL are 4 Secondary clarifier and Bio-filter, 4 primary Bio-filter, Re-

circulalion pump hous€, secondary sludge pump house, aod Inlet pump house for TTp. Further with the

increase of sewage in the valley, flows tom the valley enter the existing STp, directly affecting the

treafircnt process.

Duc to the lowcr lwel 6f fts,nits, huge quantities of plastic waste, silt. and floating materials

directly enter 6e secondary clarifier launders and in tum into secondary ctarifiers. Recirculation pump

house tar*s for primary and sccondary recirculation pipe lin€s get choked up due to the incoming solid

wasrc and secondary sludge pump house gets submerged. Furthermore, the approach roads for the above-

mentioD€d utrits also get submcrged during flooding. Dewatering ofall secondary clarifiers and removal

of silt and floatiog materisls which has been accumulated at the bottom of clarifiers and clearing of the

sludge withdrawal line requires weeks ofwork. Dewalcring and rernoval of plastic and floating material

that has en&r€d the primary and secondary tanks of the rccirculation pump house and recirculation

pipeline are rcquired to avoid drmage to recirculation pumps.
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Rehebilitedon of eristhg 180 MLD plant and new under construction 150 MLD plant ot V Valley:

The gauged sewage inflow into V Valley near Rajarajeshwarinagar Bridge is about 300 MLD and there

are design inadequacies in the existing STP, BWSSB contemplated constructing a 300 MLD STP by

demolishing the existing 180 MLD STP. In this regand, BWSSB had awarded consultancy seryices to

TATA Consulting Engineers Limited (TCE) for prcparation of Detailed Project Report and Tender

Document for the construction of new 300 MLD Sewage Treatrrent Plant with Biological Nutriant

Removal (BNR) and Power Geaeration facility.

Further, during inspection of V.Valley plant by the compet€nt authority in the year 2014, it was

instucted to initially only construct a new 150 MLD (phase - l) caFcity STP at V-Valley with TSPS &

sludge handling system and also carry out the rehabilitation work of existing old IEO MLD Nayandanahalli

STP. The space provision was made for the construction ofthe additional 150 MLD STP (phase-2) in the

fuore to provide an overall treatment facility of up to 300 MLD capacity.

At presenl. the wort of Design and Conshuction of 150 MLD Sewage Treatnent Plant (STP)

(phase - I ) based on Activated Sludge Process with Biologicsl Nutrient rcmoval system (ASP with BNR)

and Power Generation at V Valley, lrngalore including Opa'ation & Maintenance of Constuctcd

Facilities for Ten (10) Years (Tnrnkey Basis) has been awarded to lvl/s Suez lndia PVT. ltd. viderefNo.

BWSSB/CE (WWMyACE (WWM)-l/lA-A8rcl2Ol7-18, dated:31.07.2017 with project duratim of 36

months. This work fucludes 150 MLD capacity STP at V-Valley with TSPS & sludge hendling system of

300 MLD capacity along with rehabiliation of existing 180 MLD STP.

Aveilebility of secosdar] trestcd wrter for Minor lrrig.don I)eprrtment:

During the meeting held with the competent authority of BWSSB along with the minor inigation

depaftnent on 10.01.2020, it has bcctr confirmed that 243 (135 +108) MLD can be supplied after up-
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gradation of STP to minor irrigation department in 2023 from 180 MLD STP @ v.valley and tlre same

has been informed vide ref No.BWSSB /CIVCE(WWM) /ACE(WWM)-l&2t3O97tZ0t9-20, dt:

22.01.2020.

Proposd of edditionel 150 MLD @hase -II) STP et V.valley:

To meet trew emuent discharge standards given by National Green Tribunal (NGT), the competent

authority has entnrsted the wort to the IISo team to inspect and recornmended suitable modifications to

the curr€nt tleatsnent pmcess to meet the required standards by NGT.

In this rcgarr( the IISc team has visitcd the site and submired the report and recommendations as

listed below;

The entire biological treannent unie @iofilten) are below the HFL. As suc[ even after minor

rainfall ev€ots, all Eeatment units get floodcd from backwater from the drain (Nala). This completely

disturbs the t€atmetrt process and kills the microbial population in the biological treatment units.

Regeneration of microbial population takes weeks, during which time the quality of eftluenr is affected.

Hetrcc thc conrtrcdon of e new lsO MLD (phrs€-2) srp is recommended itrstesd of up-

gredrdon / rehtbllltrtion of the old phnt

Frrther, atr int€raction meetitrg was conducted with the trsc team in cE(wwM) chamber on 26th

Nov 2021. As per the final recommendation of the existing 180 MLD srp at v.valley, a pmposal for

construction of n€w 150 MLD ST? (Phasc tr) is here with prcparpd as below;

Prcsently thc cxisting I E0 MLD srp is being operated & tre&ted tbs sewage abour I l0 - 120 MLD

ofsc*,age. However, the paramcten arc not meeting the standards prescribcd by the NGT.
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Now as per the recommendation ofIISc, it is proposed to construct new 150 MLD STP (Phase II)

in place of the existing 180 MLD STP. The existing 180 MLD STP is located on 40 Acres of land. Out of

that, about l0 acres of land will be used to set up new 150 MLD STP (Phase II). Tbis will eoable the

running of the existing 180 MLD STP (partially) during and after the constuction of the proposed new

150 MLD STP (phase-2).

The newly constructed (ongoing) 150 MLD STP (phas€-t) has a common TSPS, Headworks,

sludge handling systern & power generation for 300 MLD capacity. Only water line-related structures and

associated/allied works need to be taken up in proposed (pipiag electomechanical equipment'

lnstrumentations, ac.,) additional 150 MLD STP (Phase II).

. The newly constructed 150 MLD STP (phase-l) is constmcted with ASP ad BNR process, the

same techtrology can be adopted for additional 150 MLD STP (Phase tr).

However, a detailed project report @PR) shall be prepared by calling a tender for arriving cost for

design and corstuction of the new 150 MLD STP Chase fD.

The details for the new 150 MLD STP (Phase II) construction are as follows:

Table I l: kails for new 150 MLD plant at V Valley location

Item Description
Civll and Building Works

I Primary Clariliers

2 Primary Sludge Sump & Pumping Station

Aeration Basin3

4 Process Air Blower Building

5 Elcctrical Panel Room

6 Transformer yard
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1 Chemical building/Alum Building (Ground Floor)

8 Chemical building/Alum Building (First Floor)

9 Secondary Clariliers

l0 Return Activated Sludge Sump & Pumping Station

1t Chlorine Contact Tank

I2 Chlorine Building

l3 Chlorine Scrubber Areal Foundation

Substation for STP

l5 Swirchgear room

t6 Transformer yard

t7 Miscellaneous

l8 Roads

l9 Drains

20 Landscaping with Sprinkler System

2l Shifting of existitrg utilities of TP (pipes, electromechanicalI8O MLD S
equipment)

2l Sitc Clearing, Excavation, Leveling, Grading, and Backfilling Activities

Process, Mechaaical' Electricar works atrd Instrumentation & control works

Alum Preparation and Dosing system for proposed STp

2
Detroitsr with complete scraping mechanism, Rake Classifier, Organic retum
pump, and accessories for proposed STP

3 Primary Clarifier and Distribution Structue

Inlet & Outla sluice gates and hardware

Central Drive, Bridge, Scrappers, and ancillaries

Tube setller mechanism

r

rI
ilil
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I , ,l lii lri,r t

7 Treated Sewage outlet hardware

Desludging valves and pipework8

Primary sludge sump and Pumps, valves and Piping, a:rd accessories9

IO

ll

l2

l3

Submersible Mixer and complete accessories

Anoxic and Aeration Zone

Hoists & Jib Cranes

Anaerobic Zone

14 Inlet & Outlet sluice gates and hardware

t5 Submersible Mixer for Anoxic Zone and complete accessories

Retrievable Fine Bubble Diffirser Aeration system complete with Pipe Gird and

accessones
l6

t7
Process Air Blowers with zuction & Discharge Silenc.ers, Acoustic Hood, Piping

with Valves and accessories

l8 Mixed Liquor lnternal Recycle Pumps, Valves, and Piping complete

l9 EOT Cranes and Hoists, Jib Cranes

zo
Mixcdentilation Liquor Intemalfor lowerB &Housc Recyclesystem

Station

2t Aeration Basins Eflluent Channel and Secondary Clarificrs

Inlet & Outlet sluice gates and hardware22

23 Central Drive, Bridge, Scrappers, Scupt Remover and ancillaries

24 Secondary Treated Watet outlet hardware

25

26 Retum sludge sump Sluic€ Gate and Hardware

27 Raum sludge Pumps, Valves, Piping, and accessories

Crane & Hoists, Jib Cranes28

29 Ventilation sysrcm for Return sludge Pump House
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30 Chlorination System

3l Chlorine storage equipment

32
Chlorinators, chlorine pipework, dosing system, leak detection, diftrsers,
ventilation, and accessories

JJ Safety Equipment

34 EOT Cranes, Lifting Beam, and Accessories

35 Motive water Pumps and Piping

36 Service Water System

Electrical Systems

I
Installation, testing, and commissioning of l lkV underground Cables, termination
Kits, and straight joints ar the following locations as per scope, specification, and
drawings.

Installatioq testing, and commi*sioning ofelectrical equipme,t ar STp Subsration
building & Process Air Blower Building at Sewage treament plant with following
m4jor equipment as per scope, speci{ication, and drawings.

3
boards, etc at various locations in the Sewage Treatnent plant and Terminal
Sewage Pumping station with the fotlowing majql squipment, items as per scope,
specifi cation, and drawings.

Installation testing, and commi55isning of Motor Control Cents€s, Distribution

4
Installation, testing, and Commissioning of LED Lighting SystEm at Sewage
Treatu€ot plant and Jgrminat pumprng serion with the following major
equipment, it€ms as per scope, specification, and drawings.

5

Installation, testing, aod Commissioning of L,T Cabling System, HT/LT Cable
Carrier System at Sewage Treatsnent Plant, and Terminal Sewage pumping Station
with following major components a8 per scope, specification, and drawings.

6

InstallatiorL testing, and Commissioning of Earthing & Lightning protection

System at the Sewage Treatrnent Plant and Temrinal Sewage purnping Station with
the following major componenB as per scope, specification, and drawings.

7

Installation, Esting, and Commissioning of safety procedures for Electrical
Equipments at Sewage Treatment Plant and Terminal Sewage pumping station as
per scope, specification, and dmwings.
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8

Installation, testing, and 6ora6i55l6ning of safety pmcedur€s for Electrical

Equipmetrts at Sewage Treatrrent Plant and Terminal Sewage Pumping station as

per scope, specification, and drawings.

The above technical requirements are recommended based on the site conditions and available data. But

the detailed design analysis has to be carried out by considering the complete feasibility ofthe pmject.
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9.0 GENERAL RECOMMENDATIONS FOR ALL PLANTS:

l. Chlorine dose should be given to the emuent at all locations to r€duce the concentration of

pathogenic micro-organisms.

2. Unclean chlorine contact tanks with settled sludge and algal growth are incre€sing the coD of

efilucnt.

3. chlorine contact trnks should be lhoroughly cleaned, tiled, and painted with algaer€sistant paint

or coating prrferably in blue color.

4. Rcsidual chlorine is measured at various stages of chlorination, however, it is recommended tbar

appropriatc rcsidual chlorine content is measured after adequate chlorine addition, retention tirDc

and needs to bc measured beforc discharge point. Unclean Chlorine contact tanks with setled

sludge and algal growtb are increasing the COD of eftluenl

5' AII plant equipmeDt such as scrcens, grit scrappers, flow metcrs, and aerators should be inspected

thoroughly and broke,n/non-operational equipmert should be replaced.
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IO.O CONCLTJSIONS:

AII STPs on the list were visited and inspected

Water quality analysis was done for samples collected from STPs

Process modifications were suggested for STPs not meeting NGT standard

Out of 17, STPs studie4 6 STPs are meeting NGT-BNR standards. Out of these 6 ST?s' 4 are

working at maximum capacity and cannot be expected to take on more load. 2 STPs' namely

Chikkabanavara and Nagasandra phase 2 can take on more load. Chikkabanavara is currently only

using two ofthe three SBR basins available on site; with the used use of the third basin' it can take

up more load. Nagasandra phase 2 is currantly operating at halfits capacity and therefore can take

up an addirional load till it meets its design capacity. Details for these six plants are given in

AFpendix - I And ApPendix - 3.

Two STPs namely Rajacanal Phase I and Rajacanal Phase II implemented some of the process

modiEcations suggesrcd by IIsc and post these modifications, the efluent from these two STPs

are meeting the BNR standards.

out of the 17, STPs studied, 6 were marginally underperforming in terms of nutrient rcmoval. out

of these 6, 2 were Exte,aded aeration plants, and 4 were sBRs. simultaoeous nitrification and

denitrification by creating aerated and unaergted zones in the aeration basin were suggested as

modifications for the Extended aeration plants, The addition ofan una€rated mixing stage after the

aeration stage was suggested as a modification for the SBR planl Details of modifications for

individual plaots are given in Appendix - 4. The standald operating procedure based on the

modifications is given in Appendix - 1.
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Out of the 17 STPs studie4 3 were performing very poorly. 2 of these plants were Extended

aeration plants, and the remaining one was a UASB plurt. The main issue with Exrended aeration

plants were inlermittent operations and insufficient aeration- Inspection and repair of all required

equipment were recommended for these plants. Additionally, simultaneous nitrification-

denifification by crcating acrated and unacrated zones in the aeration basin were suggested as

modifications for proper nutri€nt removal when the plants are operating continuously. The UASB

plant maint€nance modifications were suggested for thc proper functioning of the technology.

Further system modification was givea to ensure prop€r nutrient rernoval. The details of the

modifications suggested for individual plsnts are given in Appendix - 4. The standard operating

procedure based on the modi{ication suggested for individual plants is given in Appendix - l.
Maintenaoce of chloritre contact rqnks is an issue across all STps, and it is decreasing the quality

of efluent. Hence it is recommended that periodic maintcnance of chlorine contact tanks be done

to keep &em clean. It is also recommended that they be repainted, preferably blue and with anti-

algac painr

continuous monitoring for 6 STps meeting the NGT stand8rdE is necessary to cnsure rong-term

compliancc with NGT staodards. Similarly, continuous mouitoring will be required for all other

planB after given modifications are appliod to ensure long-term compliatrce.
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Appendix-l

Table: Vdat ut d hr ri,,,,Il,,ian Nnosct

STP

lnlet Parameters

fH
coD

(@gL)
80t) TKN

Hieate
NitrryeD PhosphorLe(o8/L) (mrL)

'71 310 I 62

6.9 307 4t) a2 4

6.7 50 4s 1.5 8-5

Oudea Pamlnetcrs

ptl TSS
(m8/t)

coD
(mBlL)

BOD
(ln8/1,)

Total
l{itrogen
{mc^l

Toa.l
Phoehorus

,nE^l
Nata6ardra

phase 2
7.3 9 49-9 4.7 s1 o.65

Chlkkabanavrra 7.5 49_9 7.5 9.7 0.12
7.4 a 44.8 4-4 9.8 0.49

Doddabele 7 413 203 50 7 4.S 7.6 7 s4.1 9.4 0.70
(&C Valley 85 444 193 40 6 1t3 7 9 2? 3.4 5 o.7

Belandur 8 450 200 45 'I 7.6 t3 47 7 67 0.8

ftdacarld phase
2 ?.5 743 310 50 3.2 5.4 7A 6 5'6 8.1 17.7 o.5

R.Fcanal phas€
I 7.2 660 2AO 40 4.6 3 7.3 6 54 a2 0.09

lldbandra 75 552 221 37 &l 4.5 11 u 8.3 13.8 0.8

l(emganrb{ldhi 7 450 230 35 5.8 3 7.5 7 48.8 10.56 15.8 o.2

Nadutodi 7.4 375 190 50 6.9 6.9 75 9 72.7 25.33 17.2 0.3

Hilasurs 7 331 r25 35 6 7-4 56 11.4 14-7 0.4

Y.I{trlllappa
dletsllcre

?.4 365 \25 35 6 3.3 7.5 8 40.4 146 17s o.3

7.2 511 224 48 10.6 4.5 75 11 {a.8 t6,2 77.3 o.2

Ea'rfi"ardlrtx 7.2 650 139 13.5 7.6 100 92 t0 35 10.3

nagalandra
oal33. I 580 I 5.6 5.6 ?2 l6 58 2A,25 47.7 0.5

KR PuFfi 437 306 55 7 7-4 183 56 8.2 50.9 t).7

Please note that the outlet parameters included in this appendix for Rajacanal phases I and 2 ar€ beforc

the modifications were applied.

Tat € , son ol out Et data beiore and atta. I lsc te.m in one of the two aerafion ba.ins rt th€

STP

PI

Comparison of outlet psnmeters for Rajacanal phase I and II, before and after implementation of
modifications suggested by IISc. The results are for the final ellluent when modifications were applied to

one of the two aeration basins at tle planE.

OutlEt paremet€rs afl6 implenE tationOuti.{ p.ran*t€6 befd€
coD goo TN IP80D TN IP 9H TSSTS5 coD

m8/LrE/t mdtpH
m&n-

48 /1.8 9.8 0.2555 8.1 1,7.7 0.5 7.5 81.a 5
0.357.2 7 40 3.3 7.654 8.2 15 0.097.3 5
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Appendix-2

BWSSB

SCOPE OF WORK:
The scope of $Ek included:

NCT St ndards:

-a/t 10

I
50

I
<100 rhalrabk, <230
OK

I

modrfyiDg dle operation
of STPS to me€t the new

. On cib lispection of all
20 SIR lnduded ln tle
Ii6t

. Collectiofl and aoalesis
ofwErsanDles'

8l

STP COMPLIANCE WITH NGI'.BNR STANDARDS
DR. L Ii RAO. PRO}.. MOI,AH KUMAR ANI] PROI, II N LIIANA}iYA

..:-r 
t {i.

$Z{.*r....#

t,nit Sl.todJrd
pH

BioloSical Oxyg€tr
Demand

CborDicd O{ffa
D,etcand

Total Suspended Solids

Total N!:I Br
Total PlEsphorus

Total Coliforms

wL
me/L

m&/L

I!,dt,

MPN/l00 ml

5.5-9
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Details of the STPs studied:
The ltst tnduded 20 STP' Out of dre 20 STPS, V V.Ilry STP is undef upgradatkm and heoce not completely

operati,onal, simila& Madhral. STP is rlso under construction and helce non-opeFatiorEl. Furth€r tlre team

was inftrrrDed that Kcogeri SIP was put on the lkt uldnteDtioDally. Thereforc, these werc notvisid.

Lin orgTPs $udiGd:

" Suttested modmcau,on were applied a

me€t the requlred NGT'BIIR standatds.

th6e plants. A! . neaulq thee non

Methodolory used :

2. 1t€ cr6t€d inodd was valldatcd for Stg lntat sao0ler co cctcd and alalfzed

3, Using dtc r.lidst€d md&l at fuU flow coDdttionc, tbc msdel ras rul fcr difiGrent sclDados aDd the o9ti(trrrgl

edft3 br €aah St?3 baE b€cn d€termined.

S.trdrf (ffi
4

.kft S .En
Drr.v dri.

!h+

ti.

ifi!.d.-

82

i.r.rl ! :'

-o. Marlrslriil! phrsr 1 (;5 llLllj
l0-Kempabudhr {lMI,n)

ll.xadugoCi { 6 MLD)

12. Uallsuru ( 2ULD]

13. ydenraliappa Cheltikere {15 MLD)

14. Mallnthihalli [5 Mt,D]

1. Au'leb BfoWd SiitrLdoa Eod.l 6r.sd ol dp SfPs E seatld
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EAP 27OO

rDe/t
,t{r0 1a!2l)

mt/dey nc/L Y€s

SU&CESTID l|OlllFlG/rr()l$t
l. 'ttdti tt€ aer.lort or ardof,h rld r rrlyaa to

.plltta..r.don trntjato thfl€ a.pa6ab roa..
Z 26.1Ba.r-.t.d.t 3 oa//L Zmc 2 i6 h

uEEe4 Ed ei.3 ts 6abd.t 2 a$.tl"

3. Tli XES in &. ..!di6 r&lt' dosld be

trdqed lo35m Eg/t-

1 $rb *rzorr -d 6{'"r l*dpffi lbd
be r+cd ar{ rEtacrd datr n casary.

SUGGE DflODmCAflOt{Sr

L ltrtt 6c acrato.s on etrd otr h 5uch . ray -
b lFlt !E ..r.tro4 rd m nro rcp.r.ts
lorEt

2. Zote 1 ir .ordrd e 35 n!/I. m.! z,.n 2 f
un.t(|tsd Taaftm the h* $t of .cr.tbt!.

3. Th. Ll,gl h thc rcre(bn rrr* rhorid b.
iccr..cC to aO00 b. fr&r idr(qr!6ldr

{, Coor$.r.Eodhg err 5 fAIf b Ft&e I

AN a- E-
a .--a t.r

Es
ou'r-" Ot-

C6FnodrE.*, O* ttrn*x i.i* ditdli iid*dril' rtsnori,talr rn*da !b. r

E* r-k E
E

I
I h a

grd.a Er-x
c..tdc d+. t- c.ro !E.E! t aGd&Inrl@t.r4 ftd{ddr aarF d farrt,

-

, I

!

I
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SUGGGSTED iIODTFICATTOHS:

1. Turn the aeratoE on and ofr irr such a way

a! to split the aerado! tank ilrto tlree

s€paratB zones

a Zooe 1 Is aerated at 3 rE/L, Zooe 2 is left

un erated, and zone 3 b a€rated at 2 E&/L,

3. ThE lflss lo t!€ aerador taok should be

increased to 4000 tn8/L,

-550
ni ldet

Expected OuQut Par-am€ters ftolD

i

uffi

suGG?trED uoDtncl[I'loMir

1. Tum tie aer,rtoE on .rd o& h iE{r a rEy aJ to

iplit thr lfalod taril inb tE scla{ite ,oG
2. L@ 7 b .er:Ed at 2 drs/4- Zoe 2 k ldt

ua6rEd
3. lie HtSi thould bc lDdt'red E,llroo Rg/L

t lt L t!.aiaend.d O.t lb. ELnt it otErrd at e

lotc. ltrlov rate (0.6 ULD) .rd tll. ftrt of 6!
relr*t be diverEd b dovrlsa!:m SfPs Parameters frorr Mode

D

86

Ptrl3l Rei]ort

Mai lasandr ase -: 75

2016 EAP
3S(x,

d€/L
73%

' I l-lrlnr.rl
''*no"* I ,"r..,

(Limr.d I (hl6tt'lln
Drr teph l

R.ns I IVAS

2002 &tP 36(xl
rr.tglL

21nr!/k 21 rDt/hr
for 22 trrs for 2 hrs

2-2,1
.,elt No

I
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'li 2018 S8R
t000-3500

l,,a/L
30 rdlt, fo( - *,
1.5 hr/cFle rntldey

SI,G'EESTET, llODIfIGAfIO sI

1. The current cydc includes aD utraerad fllllng stage. The

.efatio[ shor d begt8 wit[ fflllnB so that the tohl aeredotr dme 16

1.5 blr, Dissoli,Bd o:qB!l! during aerado! 6me shoultt be

ltlar$talDod at 35 mg,4

2, Tbe cltfrerl( cyde locludcs scutllg dmo of ,{S mtns whHt should

t e hnreasod to 100 Ei!!.
3. h the case of dtluEd sqrr€e, addtlonal ca$oo Dey lEve to be

ad&d to drc ss4ate to assur€ pfnIor outrlett rcBotal. Expe@d Output Pa.ameters fro4 Modelling

i
E

st ccf,srID oDFtCAfioItg

l. Th€ tllss b tt€ SBR anr &ould be lnceas€d to (n0 n&/L
hry contlolIqg thc R {S ndo. Dbsotrrcd ('rl8m durtrE

rcr$os ttne rDgru be &dtrdmd at 3.S trgill

Z TtF olrltd qrcb indodes s€rdhg tfitr€ of f hr., wUldr sf,odd
be hc..!d 6 2 !rs. tlll pmplr ssdtog qr.ttg of studge b
Eceidfrt

3. Ct rrd 8re rrap6 sbool.t b€ brtdl€d lD tt€ pftttrery

t!a&!€lrt to,naotE.rr.6r od md gruateh thr i!frlent ErDerEd Oueut ParameteE ftlm t od€ll,ng

a

i

t,r r.]a) Rr.po!"t

Ka I

la-\s{'rrrrcnr llim Ycd,
h

tl tqll-

r l\ I rvlr( nr rcnl lk,rr YI.,I

-i liil, z0r8 30 Dtlhr for
2 hr/cycle

As rccdcd 25-3 ng/L YesSAR 3500 m8ll
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l'ir:tl Ret)0rt

2018 sBR

SUGGBTED MODIFEATIO 9

1. The ulss ir th€ SBR E'rk should b€ increasd by cotrtrollitlg wAs.

Dlssolved orylen d,rriog a€ratfu tkDe sltould be rElnt lned tt 35

r{y'
2. Th. curr.nt ry.h irdudes s€tdht titE! of 1.5 b& rvbicb sfroultl be

ieasrd to 3 hrs

3, h the cite d dilule s€$/28. b€iDg Eceive4 addtiottal ca.bo! 4f
lare to b. add€d b lhe sor.,a!a b Gldl prrycr nqtrlent r€oov"L

4. Urte fitovisioEs br dtverdng raElrr*otalld lncreas€ BOD lcvGls

Yca

Exp€ct€d Output Parameters togl Modelli g

SUGGEST?Ir UODIPICJIflO ST

1. The aeration shodd begin wirt SIirE so 6at the total aeratioo

time becomes 22{ hrs. (Howtl,cE tf tie tnfluert Mr a hi8h

tlilr.tG-N colrcfttffiioo, wtich b trot reoov€d dtahS prfmary

tEaEneD! the nU tilne should be maeraed). Dlsro&ed oxlr8eD

durlnE aentior ffne should b. mal6taitEd at 3.5 nr&/l

2. Ttr cllrEnt rycle lldrdes sctqh6 doe d 69 dDs wt c[ shodd

be lttseasrd to 3.2 hrs. dU prop€r sludg€ quarlty E acble$ed,

- 391nr/dey < 2 n\gtl

Exp€cted Qutput PfiaEeters from ltodelllng

t

88

lr leE tinalla etlikere: D

3lonv&y

(l.tirn(d
rlLls

l.l.rimed IrO

t.l ,, itI l,

tl.irrx.d lX)
r,,,, 'lr.\, \ 1,

On.rrlr..n

2015 SBR
3500.3@0

rn1lL
No
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I

1

FIrRrBm tloDtFlclstoIs REQMnSItr

L Oil aad grea$e A-ap6 stouH be io'irUsd ir! rhc prinary t*at bers to rElrroqi. glrc.ss ofl a,d gace in the

irfiue t

Z OE td€t strrc! oced! trpalE 6le tloer ofi& to be tq&c4 rnd o[c cenrrl&ge that k mt $orHrE

shodd be rtfhocd.

t h thr casc of dlued eer,rr4e, .ddtbo.d caftos Dry hen to b€ added b ti€ scege !o asure pre.r
outriatrt ttrsd.

Poorly performing STPs: Inlet parameters

5

ffi TW
it-
t,o ffir%

I
LFaa{r r*E 

-.r-rr.i

ffi I m....rt -,r rE* r-r..r*.

i:
E5

ffi r%
i
J

%rffi

'%.

ffi.tsrtr-r rb r-a--.t-

89

20t B stt 3500.3600
,ielL 39, .n?drr <2rlcllt. No

t
I

:

:

:

"i.t
1:it.t.;I
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Poorly performing STPs: Outlet parameters

%

W!

?
!

t
ffi
ffipx
Dtt
{{

ffiI

I
a'

I
I

8,,t..

n.

:

lat

,4

/

7A

H

I

ffi

ffi

I
a'

I
e'

I

I

I

I

-i
ffi

I'i.
t"

SUGGF.STBD U ODIFICATIONS:

1. Tuir dle aerators o! atrd offin EucL a r{ay

!s to sglit th e asa&! t8* llrto thrre

s€pafirt8 zoEer

Z Zone 1 Is aerated at 2 ryrt-7^re? b

srE€rarrd ard ?onc 3 ii alrstad at 1 q,1L

3. The XLSS valu? shoul.l be b€twlcD 2500-

3500 mg,/L
Eip€ded OItPut Parameters froHl

i

90

I

I

200. EiP 50!6 {0*: \lii
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T'GGESTf,D lllIXXTICAfl OiTS:

1. Tufl the aerators on aad df ln

suct a way as to spllt tie terruoo
taEk loto two sep.rBte zoBes

2. Zore I tsaei"tsdetz lo{,lLTaoez

h u.racrrted.

3. MI.SS le\ds sLould b€ bctrec

300$3500 &&/L Expected Ou$ut PararDcters from

amflfitlrmtrf,no s:

f. TLB 3ffi?et ltrEdrerlls[r shouts b€ isspscEl for rust, oor' dirccdood flEs .rE broken EDd sbosld be
rephced. Olicr:eqrdpErtst stould be dcdr€d an.t replaccd

2, A.Gic tIUqlE a.E Eolrorldsg rod ldotrld be ltglred.
a $r6rrarql('riae ruEElrgr{fn Mse8td dbfauootr ThetE b a redu.d6ln rpl! Ate to EuldCe

Ierlrdbgr. Gcritocs haw ordtwd ttelrsnrb [6e.lfpoeslble shtfrto dlfin€ .cratori
a, nG filtltl of a&t{at fordarfres cnouE be aMVr64 aDd Oe s},seE shouH be arslsed tld Bplaced

Gor&gb.
5. l.lFr nor, GeElr a'g rot rorIq.ad shoukf be repfacrd

l

9l

Ct$rrt O.irnrd
l.Lr! tia5

Clrimrd I

oo l 
chl"rttt^

rI.]llLD

:-
f

I
E

ri
E

?005 F]4P No

FIP l{o

(ldjnx.{trot..i l,r r.llt rl,'$ lrir
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1: ,.

Ll,lm.J Dl

I VIO 2OO5 tAS, * 8A'P 3s00 (A/f. 100$ 0.9 rftD 2 q,fi. tlo.Uorlddo

IXITIAI. SIJGGEIITEI' T{OI'IFICATIOIS!

. Prlmary treatst€nt eeeds to be fred Aqy units/equi@eflt th4ara not wor*lD8 should be insp€cd and

rcpakld
. t tSB dow n 6ow inlet pipcs Elt blo*ed/cloE€d Thca€ thould be usdog8rd and made sul€ tllat dtey ar€

rrort<iag property

. The UASB should be ttlad€ oper.tiooat So tbat no innuEnt btype3dng.it aBd Ptooer rutrient remoral

ocq,rr. Tlre shrd8c qurlity afit p€rflrtlE-rce n€ed to b€ Eonitottd &Dm h e to time.

. Thr surac€ aerrtoB $ould be iolF(led a'Dd 6red ro Ealre $tr! dley are affetiDg pmpedy

.l{IsStatlteaerdoaan*shouldbelnsatascdtooPtudlsvd!,€nsuriagpm}errctsotalolDuElcots-

(

FURTTTER MOTTIFICATION :

-:f ct
:{r rr$ / . radllal$at n

a-$ - lEr*r -,5ii!r0 
I s :,

Cl .*i
?.r" lS t&EnilirJ.-",,, j i ts/rls.'

"-:s'

I

I
CLST

.:-
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1i,,..' .,rl

General Recommendations:
1. UElea! Chhne coEtact Ertf,s wto setd€d dudge ad dgal growrh aI€ increesing the COD of emueft
2' Chlorrne cotrt d tads sbould be thorcu€hry croa&4 dted ard painEd wrrh atgae-r.dstant patnt or coadng

pr€fe.ably lD blue color

General Recommendations I

3. A[ pLd cqrtpaot lu€b as tclcaGr Srt screpalr, 60 EoErr, .rd acfrers rbouH be io$pcctsd ard
rtpLcd {rha{tr€r'!o.-aafa

'+ The d"!t of tr'r-gltdcd portioa of dunu! trrordd be ooEitDfrd ad Bpofted dany.s Frt of rq.one svr and
SSI tlst Thir sin alnr dEEly tr.,lafiqd$c ptq.i$ ILflru3h gCAOf.

s odorrr. dce shodd h glED to d,u rfl..eot rt dr rocrdo* to rr&cc th€ co@ntation of patlogGok mic,o-
orgaobms.

5' {hbrho dsrund drordd be moniteo{ 
''d ''gqud r@6n* b ettsrr! rdacbry dt infectioo ti bciDt

dooo

7' lt is r*to'dad tifi agtlprbrd rrd[al ciiodre @r'ot i5 lrcrsrrod aft." st basr 30 etrs aftaf chlorioe
add&ioarid ncc& to bc ncaqrrd be&rc ttc dJchate pohL
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lakudha T P

S.otrnpt R M

Sdrel Xaytta
Vetn:
Sot& tt&v
Shtv.lti Xdk

THANK
YOU!
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C

On thc Original Application filed the Hon'ble National Tribunal has directed the Board to

take up the rehabilitation / upgradation of existing old wastervater treatment plants to treat the

rvasle\\'aler to the following revised effluent treatment st8ndards as prescribed by KSPCB:

Revised standards
prescribed by Hon'ble

NGT in its original
Application No.t069/2019

Dated 30.04.2019.

pH pH Units 6.5 - 9.0

IO

TSS MG/L

Funher as per the orders of the Hon'ble National Grcen Tribunal in O.A. No.1069/2018, it
is required for the Board to take up similar upgradation works of exisring 33 wastewater teatment
plants of the City. The work of preparation of the feasibility r€port has been entrusted to IWs-

lndian lnstitute of Science (IWs. IISc). After conducdng site visits, detailed investigstion, IWs.
IISc have submined the final feasibility report to the Board with recommendation to upgrade 20
nos STPs out of33 existing STPs.

Funher, based on the recommendations of lWs. IISc the 12 STP's upgradation works have
been taken up under Dakshina Pinakini River basin and status of which are as follows:

Paramcter Measurcd unit

40 MLD
Rajacanal
II)

STP al
(Phase

Standards
prescribed by

KSPCB

6.5 - 9.0

MGiL 20

30

COD

Total Nitrogen MG/L
Total Phosphorus

250 50

l0 l0
I

Tolal coliform MPN / IOO ML r00 Preseribed < 230

required < 100

SI

no
Name of STP

IISc
recommendation

BWSSB Action
Taken Ststus Remarks

BNR Removal, and
CCT Tile lalng
and painting

The upgradation
work awarded to the
firm for installation
of disc filter in order
to achieve prescribed
NGT paramelers
and CCT
rehabilitation works

The work is under
progress and shall be
completed by end of
202s

BNR Removal, and
CCT Tile laying
and painting

The upgradation
work awarded to lhe
firm for installation
of disc filter in order
to achieve prescribed
NGT paraneters

The work is under
progre.ss and shall be
completed by end of
2026

2

Additioual infornration pcrtaininq lo National Green Tribunal Orisinal Aoolication
No:lll/2020(SZ)

BOD-5

l0

20 MLD STP at
Horamavu and
construction ofnew
6OMLD STP

I

MG/L

MG/L 5
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and CCI'
i rchabilitation works I

and Construction of
new 60 MLD

acrt S]'P.

I

60 MLD STP a

Hebbal

40 MLD STP ar
Rajacanal (Phase l)

l0 MLD STP at
Yelahanka

50 MLD STP ar
Kadubeesinahalli

Construction of
new 60 MLD
capacity STP in
Iieu of existing 60
MLD STP

The work
progress and
completed by
2026

is undcr
shall be
end of

.l

5

The work is under
progress and shall be
completed by end of
2026

The work is under
progress and shall be
completed by end of
2026

6

Construction of new
60 MLD capacity
STP.

Electro-Mechanical
equipments
replacements, civil
structures
slrenglhening and
other pennanent
measures

The upgradation
work awarded to the
firm for replacement
of Elecno-
Mechanical
equipments in order
to achieve prescribed
NGT eters

Electro-Mechanical
equipments
replacements, civil
structures
strengthening and
other permanent
measures

Electro-Mechanical
equipments
replacements, civil
strucfures
strengthening and
other permanent
measures

The upgradation
work awarded to the
firm for rqrlacement
of Electro-
Mechanical
equipments in order
to achieve prescribed
NGT

The work is under
progress and shall be
completed by end of
2026

Electro-Mechanical
equipmenls
replacements, civil
slrucfirres
strengthening and
other permanent
measures

The upgradation
work awarded to the
firm for replacemant
of Electro-
Mechanical
equipments in order
to achieve prescribed

lllGT parameters

The work is under
progress and shall be
completed by end of
2026

BNR Removal, and
CCT Tile laying
and painting

The upgradadon
work awarded to the
firm for installation
of disc filter in order
to achieve prescribed
NGT parameters
and CCT
rehabilitation works

The work is under
progress and shall be
completed by end of
2025

9 60 MLD STP ar K
and C Valley

BNR Removal, and
CCT Tile laying
and painting

The work is under
progress and shall be
completed by end of

7 20 MLD STP at K
R PURAM

90 MLD STP at
Bellandur &
Amanikere

8

n

The upgradation
work awarded to lhe
firm for replacement
of Electro-
Mechanical
equipmenls in order
to achieve prescribed
NGT parameters

The upgradation
work awarded to the
hrm for installation
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I of disc fiher in order
lo achieve prescribed

NGT parameters

and CCT
rehabilitation work

1025

The work is under
progress and shall be

completed by end of
2025

0 15 MLD STP at

Yellammallpachen

v

2 MLD STP al
Ulsoor

-E)

BwssBru_

The work is under

progress and shall be

completed bY end of
2025

1

During 2020 BWSSB was l
ofSTPs under ,{mrut and 2nos of STPs under Megacity Funds project, presently -

around 776.89 MLD ts CI Pinakin catchment.

Afler 2020 BWSSB has laid the Laterals, Submains and Trunk Sewers under ll0
villages/CMC area which comes under Dakshina Pinakin catchment around

CE
BVI'SSB B

The upgradation
work awarded lo the

firm for installation
of disc filter in order
to achieve prescribed

NCT parameters

and CCT
rehabilitation work
The upgradation
rvork au,arded to the

firm for installation
of disc filter in order
to achieve prescribed

NGT parameters

and CCT
rehabilitation works

BNR Removal. and

CCT Tile laying
and painting

BNR Removal. and

CCT Tile laying
and painting

The work is under
progress and shall be

completed by end of
2025

The upgradation
work awarded to the
Iirm for installation
of disc filter in order
to achieve prescribed
NGT parameters

and CCT
rehabilitation works

BNR Rernoval, and

CCT Tile lalng
and painting

6 MLD STP at

Kadugodi

ll
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A_
ft'r"eruzL--U-

l.ist of l ndor (-onslructiorr S'l'l's (ll\\'SSII)

st.
\-o. S'l'l'lorltion Status of lhc projccl

Proposcrl

cn pacit r
(Il l,l))

,\nrortnl in
crore

'I'rchnolog

t'ttsctl

I'ropored rlntc
of complclion

rrf rrork

Kaggodlslpurr
_1 L 12.202516. -1S SBR

1 Vanhur t5 95.25 EA

J Bilishitale t7 61.6t Under constructionSBR

Doddabena hally 7 36.30 SBR 31.t2.2025 Undcr construction

Jakkur 31.277 SBR 30.08.2025 Under construction

6 Yelahanka 6 38.29 SBR 31. 12.2025 Under construction

29.337 Jakkur-down stream SBR 23.9.202,s Under construction

D l3 49.68 SBRBlrahikanne 26.9.202s

28.20 SBR9 Anjanapura 5 23.9.2025 Under construction

32.85r0 Rachenahalli l0 SBR 3 l .l 2.2025 Under constructir'rn

ll H oramar.r.r 60 149.55 IFAS 23.9.202s Under construction

t2 Ilebbal 60 139.40 IFAS 23.9.2025 Under construction

2 25.00 7t8.t ITotal

--4
\

BWSSB

WWM-Wcst)

BWSSB i}\\,SSB

CE: Scanned with OKEN Scanne

I 5 [Jndcr construction

Afler clqarancc of
coun case pending in

I lon'ble Supreme

Court and lligh
Court. the

conslruction lvork
will be taken uP

3 I . 12.2025

4

l0

Under consmrction

We,A@
CE(wwM-Entij-\
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A
proposcd S t'Ps (lt\\ SSll)

st.
No. STI' locarhn

Proport,d
capacitl
(\ .1))

,lrnourlt ilr
cr(,rr

Proporad drt( of
aonrtlcll.rn of Slatll\ of th(. proj(ct

\tadirr a la
7-S J06.13 Sequcntial Brtch

Ilcactor lSllRl
Aftcr ar.r'ard of

36 months
Kadabecsanahalli

50 2.\{.16 Sequcntinl Ratch
Reacror (SBR)

Afler award of
3fr months

Kadugodi
20 I 1.1.5 t

lnlegrnted fixcd -Film
Aclivalcd sludgc(tFAS)

After award of
24 months

.l Koramancala
20 r !r.t2 lntcgraled fired Fihn

Acti\aled sludee(lt AS )

After award of
24 months

Bamr-antpura t0 75.6{
Rcactor (SllR

Scquential tlatch Aftcr award of
24 monrhs

Bcllandur 60 l:{.75 Convcntional ASP
Aftcr award of

36 months

DPR submincd to GoK for
administrati\'e approi"l

and secking for financial
assistancc

1 Kogilu l.s lq.q7 Aftcr arvard of
24 months

s Channasandra 20 43. lli After award of
24 months

() Sol'lkere 1a After arvard of
24 months

l0 Chiklabegur l5 19.9? Aftcr award of
24 months

PMC appointed and Tendcr
r.ill be invited shonly

Total

E
E

4nn<xU>a- V

CE(W\\tM-Eas0
BWSSBIJ \\'SSII

CE: scanned with OKEN scanne

l,ist ot

'Icchnologl rrsrd

J9.01

I
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\trs1,-sis Retlorr of Drkhina Pirrlini Rirer sl llusrlDru Bridge from April - 2orl lo tehrorr\ - 202s

t nits .\pr_2{ lul 11 AUB-21 Sep-2{ ().r-2.1 \or-:l LN ll Jan-25 Fch-25

l8 tl li t8 ll ll
rlla25'( 7) 6tt 1 1i 76 11 77 7i
( onductililr a 25rr( I1.19 1]06 []i ll{i lit{ [ql ll:.r

m-. L IJI)I BI)L I]I) llt)l- I]DI BDI. l{ I BI)I- BI)L

Itot) mrL 7l t5 l ll ll l7 :r6

( ot) mgL t3l l8l) 100 lil tl6 I0 lnLr lt7 100 l6i l{.1

mg l- ttDI- 1l )1 l.t {?l
tmmonical \ilrogen NII+\ mgL

l0 tl l0{ l0 IE llt ll 76 tl
Iotxl Xjekhhl \ilroscn mgt- 1U ll t6i t6 .l lll tl t5 !t nl i8i 601

I urbadilr mgL l5l 807 ll r1 1.1.1 8l l13 l9 t'7 E

l olrl HrrdnB fi ( a( ().] mrL 176 tel It0 ]l i3l 196 .100 I6 l-10

( rlcium !s (,( O.) .cL t.l.l lil t96 156 II2 lll 171 t6E 101 116

m-l. L iE 6l 78 6i .li 9l 6\) 8l 6l

\lisneiium.r (e( OJ mcL t3l l-t0 181 H{ t00 lt8 161

mgt l{ li ia tl i5 l9 -il .18 l9 .lo

m-s I tq6 tl0 l7l [0 :01 lt0 trl tq2

m.u I 161 I10 It6 81 Il8 Il6 Dl ll7 l:7
lq lit 7 tl l.l l9 l6 ll

mgL il lri )7 l7 1r, 1t l6 .16 i7

Sulphalc ar S(){ m!L tl ] 3l j.t ]l
P',\lltrlint! rs ( a( O-} m!: L RI)I I]DI tst)L I]I]I BI)I BDI BI)I. BDt_ IIDI- BDI

T-llt{lin$ ,s ( a( OJ ms'I- ltE l.l0 196 t9l tl0 tEl t.l8 .16{ l ll
Sodium Absorption Rltio
(srR)

l 77 ll

,ngL Bt)t. ItDt BI)L )l_ BDI- lrDl tsl)t_ II)l RDI, Bt)l

I I)S -cL 9.llt 951 It]6 61tl 9tl 816

TorrlSuspendcll solids nrg l. lLl I06 1: I.l ll0 l6 l6 lt8

Ioral Phorhrte rs P msl l6 17 I ll l{ I 1.1 0 l.l 061 il 5l
ngl 1.1 l6 71 557 l6 1:.1 065 161

,ngL 0l 0tl 0lE 016 ,ts 016 0tl 0lE ot7 0lq

Boron a\ B rng I BI)1. I]D], BI)I I]DI BI)L BI)I BDt tsI)L IJI)I I}DI BDt-

Bicarbonrrc(H( Ol) rng I BI)L le6 _i9l tt0 -ll6 tE.t l.lll t.t0 161 ltl
( ffborrr€(( OJ) ngl Bt)t Blll. BDL tsI)L ItDI AI)L BI)I- llDt. uDl

Totrl ('oliform !,tI,N l00m lNlr{ ll0 180(l

!IP\ lLrom t.t0 78t) 6It000 160 170000 91000ll lrr r t70 I100

nrg l- I]DI.

( itrst- BI)L

Dr-q I a1)L 8DI,

rlgl- I]DI

rq l. BI)I llDI

trrgl BI)I-
nrgl 6 7.t.1 2 195

0 I+.1 0lE
nr,s I

mg1. ll51 I986 ll5
n)g I- 072 BI)L 0l

loial Dissoh€d Phoilhalc frg I

Oil& (;ressc

I\fuRt_\( t Clas{1,' CIass'E" Class'E' Classl:'' Class E' CIass"E" Cla\s i:'

Clrss "8" - Oul doo. brthing (orgrnizad).

Chls "C" - Drirkirg wrter $rce $ith conve{tio.rltrettmcnl follo*cd by dilinfectior

Clrrs "D - PmpoSrniotrof$ild lirr.1i.heri6.
Clr$ "8" - I rrisitioD. Induslrirl coolirg. cotrtrolled wilte dispo3rl.

Clrss "Bclow E" - Iot m€.tiog A,B.( .D & li ( rilcrir.

vo

\I{r-21 lu'lr

tlll

l{irl

l6-ll

{ s{3

lr8

lt8

t1{
I0.l

illt

t.l
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rflg I

BDt

l)l
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l3{1000
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ttDl-
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t

BANGALORE DEVELOPM ENT AUTHORITY

No.BDA/EE(E)/1142/2024-25 Dated:26.03.2025

To:

The Member Secretary,
Karnataka State Pollution Control Board,
Parisara Bhavan, Church Street,
Bengaluru.

Sir,

Sub: Submission of report to the Petition No.l25/20t7
filed before the Hon'ble National Green Tribunal -
reg.

******

With reference to the subject above, the latest

progress report of the works undertaken in Bellandur Lake and

Varthur Lake of Varthur Hobli, Bengaluru East Taluk as per the

directions of the Hon'ble National Green Tribunal in Petition No.:

t25/20t7 is enclosed with this letter as per Annexures - 1 and 2

and forwarded for further action.

Thanking you,

Yours faithfully,

sdl_
Executive Engineer,

East Division,
BDA, Bengaluru.

 7    
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ANNEXURE - A

REJUVENATION WORK OF BELLANDUR LAKE

,- As per the order of Hon'ble National Green Tribunal,

rejuvenation work of Bellandur lake is being undertaken by

the Bangalore Development Authority.

> The area of Bellandur lake is 916 acres and 17 guntas and it
has a capacity of 0,42 TMC.

. After the completion of the comprehensive rejuvenation

work, the capacity can be expanded from the existing 0.42 to

0.54 TMC and with an additional capacity of 0.12 TMC, the

flooding that was happening in the catchment areas of the
lake during monsoons can be prevented.

- A contract for Rs.100.30 Crores has been entered into with

the contractor, M/s. RMN Infrastructures Ltd. on 23.11.2020,
to carry out revival and development work of Bellandur lake

and the work is scheduled to be completed within 18 months.

z During the removal of silt accumulated in the lake, due to
high humidity and during the rainy season, obstruction of
vehicular traffic in the yard of the lake, due to untimely rains,

there is a delay in the work due to the protest of the local

people at the specified places for removing the water stored

in the lake and disposal of the silt, and due to non-

cooperation of the traffic police to transport the silt in the
morning (Day Tlme).
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At present, 70 percent physical progress and 88 percent

economic progress has been achieved in the work.

A permanent solution is being devised for the problems

caused to the surrounding public due to foul smell and foam

problem from the lake water.

- A diverted canal has been constructed to separate the

polluted water coming from different sources into the lake.

> Sluice gates have been installed in the Kodi (Sluice) area of

the lake to avoid the problems which were being caused by

the flood situation due to the intensity of water during the

rainy season.

z Disasters that may be caused by rain water in the

surrounding area can be reduced by maintaining the Sluice

Gates in a planned manner during floods.

- Chain link fencing has already been installed by the authority

along the length of 11.26 km out of a total of 12.26 km. As

there is a case in the court, excluding 1.00 km in Ambedkar

Nagar limits on the northern direction of the lake yard,

barbed wire fence has been installed in the remaining parts.

Residents of Ambedkar Nagar have been rehabilitated by the

Revenue Department and the Slum Clearance and during the

clearance of the unauthorized buildings the slum dwellers

have approached the court and brought an order of

injunction. After the Court Case W.P.No.50953l2Ol9 is
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vacated and the unauthorized buildings are vacated, steps

shall be taken to install chain link fencing.

- About 22.5 lakh cubic meters of silt accumulated in the lake

has been removed. 7Oo/o of the work is complete. 309o

physical progress has been achieved in wetland the works.

> At present rain water has been accumulated in 200 acres of

the lake yard and as there is lack of grant, a proposal has

been submitted to the Government for the grant and after

the approval is obtained, it has been planned to take up and

complete the work.

; Water coming from Koramangala - Agara Valleys is planned

to be filled into the lake after treatment by Bengaluru Water

Boa rd.
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ANNEXURE - B

As per the order of Hon'ble National Green Tribunal,

rejuvenation work of Varthur lake is being undertaken by the

Bangalore Development Authority.

The area of Bellandur lake is 439 acres and 34 guntas and it

has a capacity of 0.14 TMC.

,. A contract for Rs.53.81 Crores has been entered into with the

contractor, M/s. Star Infratech on 23.11.2020, to carry out

revival and development work of Varthur lake and the work is

scheduled to be completed within 18 months.

.- During the removal of silt accumulated in the lake, due to

high humidity and during the rainy season, obstruction of

vehicular traffic in the yard of the lake, due to untimely rains,

there is a delay in the work due to the protest of the local

people at the specified places for removing the water stored

in the lake and disposal of the silt, and due to non-

cooperation of the traffic police to transport the silt in the

morning (Day Time).

i A permanent solution is being devised for the problems

caused to the surrounding public due to foul smell and foam

problem from the lake water.

- A diverted canal has been constructed to separate the

polluted water coming from different sources into the lake.

REJUVENATION WORK OF VARTHUR LAKE
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> At present, 97 percent physical progress and 94.46 percent

economic progress has been achieved in the work.

- Sluice gates have been installed in the Kodi (Sluice) area of

the lake to avoid the problems which were being caused by

the flood situation due to the intensity of water during the

rainy season.

> Disasters that may be caused by rain water in the

surrounding area can be reduced by maintaining the Sluice

Gates in a planned manner during floods.

> 8.06 km Chain link fencing has been installed around the

perimeter of the lake to prevent encroachment of land area of

the lake. About 17.22 lakh cubic meters of silt accumulated

in the lake has been removed and the slit removal work has

been completed and 98o/o physical progress has been

achieved in the construction of wetland, remaining work is in

progress and it has been planned to complete the same by

30.03.202s.
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