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BEFORI THE I{ON'BLE NATIONAL GREEN TRII}UNAL

PRINCIPAL BENCH, NEW DELHI

oA NO. 429 0F 2019

IN THE MATTER OF:

RWA Society Applicant

Versus

Govt. of NCT of Delhi Respondent

STATUS/COMPLAINCE AFFIDAVIT IN TEIWS OF ORDEI{

DATITD 23-02-2021 ON BEHALF OF DELHI JAL BOAIID

AFFIDAVIT

I. Satish Chander Vashishth S/o Late Shri S.N.Sharma aged 58 yrs,

presently working as Chief Engineer (SDW)S/E with the Delhi Jal

Board having its office CE(SDW) at Keshopur Sewage Treatment

Plant do hereby solemnly aflirm as hereunder::

1 . That I am presently working as Chief Engineer (SDW)S/E with the

Respondent, DJB, and as such I am fully conversant with the facts

and circumstances of the present writ petition and hence

competent to srvear the present affidavit

L



2/c2. That the present Status/ action taken/ cornpliance affidavit is being

filed by the respondent in terms oforder dated23-02-2021 passed

by this Hon'ble Tribunal in above captioned matter.

3. That the above captioned OA was instituted wherein the applicant

being aggrieved by the bad odour emitting out ofSTP Kondli and

spreading in the surrounding residential area.

4. That this Hon'ble Tribunal was pleased to direct DJB to take

remedial steps to ensure that the bad odour is controlled at the

STP situated at Kondli which as per averments ol the applicant is

situated near the residential area.

5.lt is pertinent to mention here that in compliance of the orders

passed by the Hon'ble Tribunal, DJB appointed a consultant, who

surveyed and inspected 45 MGD STP Kondli site round the clock

to assess the actual odour problem and accordingly submitted

Detailed Project Report (DPR), wherein, it rvas recommended to

install Two Stage Biological Odour Control Unit at 45 MGD STP

Kondli.

6. That it is relevant to submit here that the recommendations of the

consultant involved an expenditure of approx Rs. 17 Crores, for

installation of equipment as recommended.

7. That It is further relevant to submit here that rvhenever such kind

of recommendations are made by the consultant, such



) L
recommendations are placed befbre the Board of Respondent so as

to enable the respondent to take a considered decision as to

implement the recommendations or to conduct further studies or

find other viable resources to meet the problem lbr which a

particular consultant is hired.

8. That it is relevant to submit that whenever such recommendation

IS place before the Board then while considering such

recommendations the Board not only considers the technical

viability but also considers the llnancial implications which might

burden the govemment exchequer

9. That it is not out of the place to bring to Your Lordship's notice

that whenever anl,thing comes to the notice of respondent with

regard to effective measures to be undertaken by the respondent in

discharge of its statutory duty then the respondent has to lrave

approval liom the Board to undertake any such project as

recommended by a consultant for efl'ective discharge of it function

as mandated in Delhi Water Board Act- 1998.

10.That it is pertinent to mention here that the proposal according to

the DPR rvas prepared, and placed before the Board; however.

during the meetings it was deliberated upon and proposed by the

Board to tlnd out a better viable technology and even find out

technology used by govemment departments globally, which not



(c
only efl-ectively controls bad odour emitting from STP Kondli, but

also is financially viable.

1 I . That plrsuant to this thc DTQC of the responclent rvhich

comprises the experts in the field, conducted various studies

about, " Chemical dosinp as recontme d l)rocess for removal of

various contaminants from waste vt)ater e. odour caused bv

sulphides, suspended solids, suspended BOD, phosphate etc. "

l2.That the sources of the study conducted are mentioned as under:-

a). Chapter l2 of "CPHEEO" (Central Public health &

Environmental Engineering Organisation. Ministry' of housing and

Urban development, Govemment of lndia) manual (page no 220-

221)

12.6 of CPHEEO manual suggest about chemical sedimentation.

Coagulation of sewage/waste waters. 1?.6.1 refers about

chemicals to be used as coagulants for chemical dosing of waste

waters.

b). Chapter 6 of "Waste Water Engineering (Treatment and

reuse)" by Metcalf & Eddy, page no 476- 477 explain about

role of chemical unit processes and its applications and page no

493-500 suggest Chemical precipitation for improved plant

perlonlance.



e//,
c). Below researches papers established that Ferric Chloride

removes odour caused by sulphide and also BOD, TSS and

phosphates:-

i)."IWA Publishing 2021", Water Practice & Technology Vol 16

No l. doi: 10.2 166 /*,pt. 2020.111.. l{esellch paper on Ferric

chloride for odour control: studies from wastewater treatment

plants in India

ii)."Combating Wastewater Treatment Plant Issues", Article

published in Water World magazine on Iron and Peroxide

Chemistrv

iii)."lWA Publishing 2021", Water Practice & Technology

2010;61(10):2635-44. doi: 10.21661 wst.2010.211., Research

paper on Treatment of unpleasant odours in municipal wastewater

treatment plants.

13.That in view of above referred study/research, it was found that

Dosing of Ferric Chloride may be an elltctive mcasure which can

tlkc carc ol'blcl oclorrr cnrittin{.1 li'onr thu ra\\ se\\astc thal conrcs

lirr trcatmcnt at S'l'P Kondli.

l-1.'['hat basccl on the research. stucll' ancl getting conlirnie'd

theoretically, respondent DJB's Scientific-staff initiated study

and research on the effect and possibilities of coagulation in the

removal ol odour and suspended impurities in May to Septentber



Lru
2020 at DJB S'IPs at Okhla Sewage Laboratory under the

guitlancc ol Chicl'Watcr Analyst (W&S)-lll. Fol this purpr)se.

various coagulants like feruic chloride, PAC, Alum were used

separately and in combination in various concentrations and it r.r,as

established in laboratory through Jar tester method that Fcric

Chloride is highly effcctive ior rerroval of sulphides that is mu.ior

catrse o1' odour in \\,aste watcrs. lt also rcmor es suspended B()D.

TSS and ammonia. At the dose of 40 mg/ltr it removes 92.3olo

Sulphidcs.57.4% BOD.380/,, ISS. 15.67; I)hosphates and 2iol,

anlnlonra.

15. I'hat the mlin highlights of the stud1, conducted are as under:-

Foul odours at WWTPs are due mainly to hydrogen sulphidea

a

a

enllss toll.

This study explores thc application ol the commonly-used

cousLrlant lcrric r:hloricle to rcrlt()\ c sulphiclcs Iionr

waste'water.

Dosa-ue of 40 mg/L t'erric chloride was el'fective in removing

sulphides. phosphates, 1'SS and BOD.

Feric chloride can provide cost-elfective treatment in

WW lPs to rcduce tbul odt,ur cmissions.

a



1/rA true Copy ol' the studv cotrductcd by D'I'QC is annexed

hercii ith and marked as ANNEXURE l.

16. That it is pertinerrt to mention here that it is the presence of hydro

sulphide in the raw sewage r.vhich is principally responsible for

bad odour/foul smell. The fenic chloride acts as a coagulant.

Hence, being coagulant, it also helps in improving the chemical

properties and thereby arresting the Sulphide contents present in

the raw sewage, which is principally responsible fbr foul smell. A

true copy of the scientific studl' as available is annexed herewith

and rrarketl as ANNEXURE 2.

17. That after completion of testing and its encouragin-e results. in-

principle approval ,'vas obtaincd lbl the rvork ol' .-SLrppll'.

Provisioning, Installation, Commissioning and O&M tbr I Year .

ol' Autourutic Chcmical l)osins Srstcm irt -li M(il) Ser.r agc

Treatment Plant" by the respondent antl thc NIT lor the same was

t'loated. A true copy of the NIT is annexed herervith and marked

as ANNEXUIIE 3.

18. I'hat it is pertinent to nlention herc that 'l'hrec (03) valid bids

were received for the r.vork. The work has been awarded to M/s

Ideatec vide LOI No. DJB/C\I'A(W&S)-LII 12020 -21 127 1 dated



I
16.03.2021 issued by CWA (W&S)-lll/Okhla. A true copy of the

work order is annexed herewith and marked as ANNEXURE 4.

19. That it is pertinent to mention here that IWs ldeatec, the company

which has been awarded the work ordcr, has already commenced

the Manual Ferric chloricle dosing on I 7.05.2 LHowever, The

automalic dosing system is delayed, because of Covid-19

situation, there is lockdown and rvhole Country is in Horrible

condition. causing delay in procuring automatic aid instruments,

panels, IOT devices etc. Since these items have to be transported

t'rom Pune (Maharashtra) and Coimbatore ( 'lan.ril Nadu ), DJB

already issued request letters to concern district administration to

consider these items as essential and allow transportation of these

items on urgent basis, the pro.ject is likcll to be completed by 30'r'

June 2021.

20. That the dosing of t'eric chloride has rcduced emission ol'

l-lydrogcn Sulphide fiom 3.8mg/l at inlet to 0.8-1.5mg/l at outlct

thereby reducing the bad odour considerably. A report of the lab

shorving rcdr"rction in hydrogen sulphide after f-erric chloride

dosing is annexed herewith and nrarked as ANNEXURE 5.

2l.That it is pertinent to mention here that in addition to the dosing of

Ferric Chloride; the respondent DJB has covered lbllowing units



Il,L
at S'l l' Kondli. namely: Prinrirry 'l'hickcncr-A. I)riman''l'hicliener-

B ancl Sludge llalancing 'lank ncar resiilential rrea .ls an

additional rreirsurc to curb sprcird o1- Ui drogcn Sulphiclc in thc

Air whereby spreading of bad odor has been further minimize in

thc arca. I lrc photographs ol'thc units ctr crcd in S'l l' are ant.tcxctl

heren ith and marked as ANN EXURE 6.

22.1t is nrost hunrbll submitted that the responclent I).lll has takcn

efl'ective scientitlc steps lbr controlling bad odour by carrving or"rt

the above stated two activities. and the order Dated 23-02-2021 ol'

this Hon'ble ltibunal has been complied with.

23.It \rill rrot be out of place to sLrbrrit tlrat process ol'dosing as

adoptcd rncl inrplcmented br the responrlcnt hls not onl\

ettcctivclr mininriscd bad otlour but this pr()cess is ntuch molc

economical and tirrancially viable.

2-l.lt is lirrthcr rclcr'ant to subntit hr-rc that thc closinq process rvhich

is bcing carricrl or.rt bl thc contnrclol is be'inp. continuor-rslr

monitored by respondent DJB.

25.That it is further pertinent to mention here that, in addition to the

aforementioned activities being canied out at STP Kondli, the

respondent has planted more than 1000 trees around the boundary



)t'l L
wall ofSTP, adjacent to residential area to create a natural barrier

and also to offer nafural filtration to further minimize bad odor

and also to improve environment in and around STP Kondli.

26.That it is most humbly submitted that after implementation of the

aforestated dosing process and coverage done at the plant,

respondent has not received any complaint from anyone including

the applicant regarding the bad odour.

27.That last but not the least the Respondent has always remained

vigilant with regard to carrying out its statutory functions and will

remain vigilant in future as well.

28.That in view of the above submissions, it is prayed that this

Hon'bleTribunal may please dispose off the present OA No.

42912019. h

DEPONENT

FICATION:-

s. c. vASl{E}m{
Chtei Ensineer (SDw) N/w

DELHI ]AL BOARD

WWTP Kesh:! r,

t.iew Lriilri. , -,i018

Verified at New Delhi on this _th day of May 2021 that the

of the above affidavit are true and correct to be best of my7 contents

knowledge and belief are based on the available information in the

department and that nothing contained therein are false and nothing

.-U.{\

DEPONENT

h

s. c. Y lllslm{
chief EmfiEr (Sil) l'VVl

DEL}II JAL BOARD

WWTP KeshoPur,
New Delhi- 110018

material has been concealed thereliom.
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OFFICE OF THE CHIEF WATER ANATYST
(Water & S€wage) lll

DELHI ]AL BOARD

OKHLA SEWAGE TREATMENT PLANT

MATHURA ROAD, NEW OELHI.11OO20

Cwaws3.djb@gmail.com,011-26933433

t7/o

Phosphate

Ferric Chloride Experimcnt On Datcd 22,09.2070

Vcry \4ild

24X I otr

ACWA
\\r,,--

f hcrnist

Executive
Delhi Jal Boar

cwA(w S) III sl

n(
CT of Delhi
r.rt PIant

11on61i 5s1';i"1-'lr ;'
Kondii, l-rclhi ' 110 096

qRit

l0 NIin.

Fecl3 .\lunr I'n c Fecl3+ AlumParticulars R.S

Dose l5 ml 15 nrl l5nrl lOml * 5 nrl

pH

Ammonia

6.7 6.98 6.5 5 6.7 5 6.8

32 30 28

0.8 0.8

6+

0.3 0.q 0.8

't .s.s t72 l0 l5 3'7

590

i6

1'.D.S 60t 590

B.O.D 3.r 35

C.O.D 290 100 80 80 90

H:S 2.1 N . 1,2 t.2 0.8

Clarity Blackish Yellorvish clcar cleur

Nl ild

llazl

v.MitdSmell Se\Yagc

'l'otal colilorm 24X l0
cou MPN/IOO ML

Nr ild

*lio't- 24X l016 24 X l0 r'-

(-r'

604 L i82

-L

148 38



\rS"-"--
cwA (w&s) ln

(sDw)-lv
NCT of Delhi
cnt Plant

\'stl i hctrist

OFFICE OT THE CHIEF WATER ANALYST
(water & sewage) lll

DELHI IAL BOARD

OKHLA SEWAGE TREATMENT PLANT

MATHURA ROAD, NEW DELHI-11OO2O

Cwaws3.d b@ mail.com 11-26933433

Ferric Chkrride f,xpcrimcnl or Datcd 21.09.2020

l0 Min.

Pat

lU ul

ACWA ('lrcrnist

Executive
Delhi Jal Boa

Kondli Se

Kond

qnf,EE

Particulars

Dose
pll

It. s l'ec13 Alum
FcclJ+
Aluut

l0 ml I0 rll I0 nrl l0 ml 10 nrl l0 nl
6.66.87 6.81 (i.86 6.71 6.89 6.8 6.S4

Amnronia 45 35 30 i2 30 35 3l 30

Phosphate 2.3 0.9 0.6 0.3 0.9 0.4
T.S,S 20't 63 2t 2t 64 25 23 20

T.D.S 806 636 613 6t8 638 6iJ 643 635 6-i 6
.10

l5(l
B.O.t)
c.o. t)

ll8 6lJ 40 ,II 62 35 JJ
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llrS 4.0 0.8 0.E t.6 t.6 0.8 0.8 t.2 1.6
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OFFICE OF THE CHIEF WATER ANATYST

(Water & Sewage) lll
DELHI JAL BOARD

GOVr. Ot Xcl OF ott,lr

OKHLA SEWAGE TREATMENT PLANT

MATHURA ROAD, NEW DEtHFllOO2O

Cwaws3.djb@gmail.co,n,011' 26933433

Erpcriment Conducted on 16.09.2020 With IrcCl:.& r\lum. Wilh I L sample

Lllea

\{v-1 v.

Sanrpli: -

Fc('1. -,\l .m

(l0rl0ml)

( l5 nrin

6.61

i7
0.8

l.l)

621

959

11

10

\ I:i,l

ACWA Chenrist

, ,L,'

Asstt. Chcnrist

Executiv
Delhi Jal Board'

Kondli Sewi
Kondli,

R.SParticulars Sanlple +

FcC13 +Alurn

1l 0 ml+5ml)

Sample +

f'cCIr +Alum
( l0+5 ml)

Sample +

FeCl; +Alum
(10+l0ml)

(10 rninutes) (15 minutes)( I0 minutes)Contact 'Iime

6.7 56.93 6.6s 6.58ptl
401't .10 16NH;

2.8 l.l 0.6 1.5PO.r

318 3l 32 3.+I'SS

H:S 5.2. 3.6 3.6 3.6

650 619TDS 622

Conductivitl, 997 966

625

962 956

BOD@3days 130 2t) t7 ttt

COD@t2hrs 400 100 120 70

Snrell Foul 1\lild MiId lv,li1d

Claritl, Clcar L-lcal

cwA (w&s) ilr

Clcar

vttr'-'

B laliislr
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OFFICE OF THE CHIEF WATER ANALYST

(Water & Sewage) lll
DELHIJAL BOARD

GOW. O' NclOf oE$r

OKHLA SEWAGE TREATMENT PLANT

MATHURA ROAD, NEW DELHI-11OO2O

Cwaws3.djb@gmail.com,011-26933433

qr.!{ *si * rt
EIU qrad

Experiment Conducted on 12.09.2020 With FeCl3, Alum & PAC With I L sample

Szunp L'-

tl

PAC +AIurn

(6 f l0 nl)

(10

6.71

)
0.{

9-5

l\,1ild

('lear'

\H--
cwA (w&s) rrr ACWA

bv
Chcmist Asstt. Chenrist

Executive
Delhi Jal Board, (

Kondli Sewaqr
Kondli, Dr

Particulars R.S Sarnplc 1.

Alum(20 ml)
Sample +

PAC (l5ml)

Sample +

FeClr (20ml)

Contact Time ( l() minutes)

III 7.19

(10 minutes)

6.58

NH: 3{i 32 35

6.77

l8
7.0

(10 minutcs)

Po.r 1.5 0.1 0.8 1.0

1'SS 200 l3 3: 1t
II:S 3.6 t..l 1.0

615 (r48 627 609

994 99"1 96i 937

TDS

Conductivity

Smcll Foul Mitd

Clarity Blakish C lcar

Mitd

llazy

NIiId

'llrbid

622

I

1_

Utr'



OFTICE OT THE CHIEF WATER ANALYST

(Water & SewaBe) lll
DELHI JAL BOARD

GOVT Of Nrlr Of oElHr

OKHLA STWAGE TREATMENT PLANT

MATHURA ROAD, NEW DTLHI.11OO2O

cwaws3.djb@gmail.com,01L-2 6933433

{6 E{r EEilI d r}r

IITfi

%Time 2Hrs. (@ 40 ppmRarv Sewage
il0ml/500m1

I"or l0 min
10ml/500m1

Iror 5min
9095Turtriditv
/.J+pH
2'12.938NH3
2.0?.8P()4 2.2

58 52t31BOD
65 609,i70163TSS
0.,1 83-'ri0.82.1H2s

CreyGreyBIackColor
I\t ildFoul servage smell Mild

Ferric chloridc Experinrcnt on tlt {'08.2020

^1. f ^1 t
.\s:it. ('hcnlisiACWA Chemist
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Delhi Jal Boa: i
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nclineer (SDW)-lV

Odor

cwA (w&s) IIr
\lr-,--
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OFFICE OF THE CHIEF WATER ANAL YST

(Water & Sewage) lll

DELHI .IAL BOARD

Ileduotion

*G

OKHTA SEWAGE TREATMENT PLANT

MATHURA ROAD, NEW DELHI.11OO20

Cwaws3.dib@gmail.com,011-26933433

Ferric Chloridc Experimcnt ou l)atcd 28'05'2020

tlarv seu'agc STI' KONI)LI

FtrRlllC CIlLOllll)l'l'10 Pl)rtr
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5
min

l0
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DUrl

l5 ntl

5

urin
t0

min
l5

min
5

min

Turbidity 231 ltil t80 180 ls2 t80 l Ttt

Amrnonia t5 l0 30 l0 l8 28 27 :5 l5

Phosphate 3.5 2.8 2.5 2.6 2.6 2.6 2.6 2.6

I].O,D 170 72 68

I l.s 6.4 6.0 {.0 2.0 1.8 2.8 1.6 1.6 1.6
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600/o

cwA (w&s) III ACWA Chemist

20urI

I

l0
mitt

l5
nrin

I
+
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OFFICE OF THE CHIEF WATER ANALYST

(Water & Sewage) lll
DELHI .|AL BOARD

OKHLA SEWAGE TREATMENT PLANT

MATHURA ROAD, NEW DELHI.11OO2O

Cwaws3.djb@gmail.com,011-26933433

qf a(c Fcr d $.

Efa qEit

Ferric chloride Experimcnt on dt 27.05,2020

Itarv Seuagc okhla Time 2 hrs @ 40 ppm 9b Reduction

5m1/500rnl l0ml/500m1
'l'urbidity 266 9tt.5 95.6

PII 7.0 7.84 7.59

)_NHJ 40 i5
PO4 2.6 2-4 11

BOI) 65 62 66r,;,

1'SS 316 91

:.0
8l

llls 5.2 1.2

TI)S 7t9 699 688

Color Black Grel Grev

Odor' Foul se,rvage

smell

Not so lbul \ii1(l

4..
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4.1.6 Application of Ferric Chloride in Wastewater Treatment

The primary reason for removing phosphate from wastewater is because phosphate is a nutrient

and if released into surface waters, it can result in nutrient enrichment of the water body
(especially when released into a river flowing into a dam (reservoir). This in turn can lead to
excessive growth of algae and aquatic plants, eventually causing oxygen depletion in the water,

fish kills and poor water quality. This condition is known as 'eutrophication'. Excessive growth of
algae is of course a major aesthetic and environmental problem in many of the dams in South
Africa and in some sensitive catchment areas specific regulations exist regarding the discharge
of phosphates with the intention of controlling algae growth. Of course if we could eliminate
phosphates from our water courses it would be effeclive in controlling the growth of algae.
Unfortunately however, phosphorus has a wide range of unique uses such as in laundry
detergents and fertilisers. There have been regulations in some countries to limit or prevent the
use of phosphates in laundry detergents but unfortunately the alternative products are
expensive and not as effective. Furthermore, phosphates are essential to fertilisers and

therefore agricultural run-off would still account for phosphate loadings. Natural sources of
phosphate also occur in domestic wastewaters, so limiting phosphates in detergents and
fertilisers would not necessarily solve the problem.

Fortunately for water treatment chemists, the phosphate salts of ferric 1Fe3-; iron are quite

insoluble and this is the key to the most common chemical means of phosphate removal. The
reaction is one of precipitation of insoluble ferric phosphate according to the reaction (Metcalf
and Eddy, 1999):

Fe3' * HnpOi-N *- FepOo + nH* 17)

We can ignore the parts of the reactron we are not lnterested in and note that 56 g (or kg or
tons) of iron will react exactly with (31 + 16 + 16 + 16 + 16) = 75 g (or kg or tons) of phosphate.

So 56 g of iron will, in theory remove 75 g of phosphate. lt can now be seen that if you know
how many g (or kg) of phosphate are flowing into a plant over a period of time, the quantity of
iron required to remove the phosphate can be calculated, and therefore the quantity of ferric
chloride required can be determined.

However it is not as simple as that. Although in theory the above is correct, these reactions do
not account for all the competing reactions that also occur as well as the effects of alkalinity, pH,

trace elements, etc. that are found in wastewater. The result is that in practice the theoretical
calculated amount provides nothing more than a rough estimation, but hopefully this provides

some understanding of how chemical reactions occur and how calculations can be used to at
least provide an approximation of dosage rates, etc.

Theory would suggest that we need 75 = 56 = 1.34 times as much iron as there is phosphate.

This is the stoichiometric amount. ln practice though, because of the competing reactions, it is
usually found that 1.5-2.5 times the stoichiometric amount of Fe:P i quired
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Finally, before leaving the subject of ferric chloride we should mention its use as part of a
process called 'Chemically Enhanced Primary Treatment' or 'CEPT'. As its name implies this
process involves adding ferric chloride (or other metal salts) to the first, or primary settling tanks
in a wastewater works. Primary settling tanks rely on gravity and natural flocculation to remove
some of the suspended solids from the raw sewage before the settled sewage overflows into
the secondary stage. By adding an iron salt to the primary settling tanks, the flocculation
process becomes much more efficient and a significant proportion of the phosphate can be
removed in the sludge. This reduces the solids that normally flow into the second stage allowing
the plant to cope with a higher flow rate. Of course the result is that the amount of solids
produced in the primary stage is much greater and this is only acceptable on plants that have

enough solids handling capacity, (e.9. digester capacity) to cope with this extra load. Under
these circumstances however, CEPT can provide a cost effective means of increasing the
effective capacity of a treatment works without having lo spend capital expenditure on plant

extensions.

4.2 Feric Sulphate

Ferric sulphate is also extensively used for water trealment, particularly in the Cape area of
South Africa. lt has been used in wastewater treatment in this country where it has been
prepared from waste chemicals. lt is also corrosive and has a low pH although it is more
comparable in this regard to aluminium sulphate solutions. Although it can be obtained in solid
form (e.9. crystals, as a source of iron in animal feeds) it is usually supplied as a solution. The
strength of solution supplied is not fixed by convention as much as for the other chemicals.

4.2.1 General description

Ferric sulphate is sold commercially for water treatment in solution form. lt is also sold as
crystals for example, as a source of iron in animal feeds. The cost is generally based on its iron
content as Fe. Depending on solution strength the iron content may range from about 8% up to
144/o.

The solution is very similar in appearance to ferric chloride, having a characteristic red-brown
colour and like ferric chloride the solution is acidic and corrosive, but not specifically corrosive to
stainless steel as it does not contain chloride. lt is regarded as hazardous in terms of handling
and transport.

4.2.2 Manufacture

There are two processes that are used commercially in South Africa for the manufacture of
ferric sulphate. The first of these involves the reaction of iron oxide with concentrated sulphuric
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There are many different designs of wastewater plant and as a result the best place to add the
ferric bhloride also varies, ln some plants it is added near the beginning of the works, right

before the primary settling tanks, while in others, it is added to the activated sludge plant. A third
option is add it near the end of the process into the secondary setting tanks.
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Ferric chloride for odour control: studies from wastewater treatment
plants in lndia

T. C. Prathnaa,' and Ankit Srivastavab

Abstract

This study was about the feasibility of using ferric chloride as an agent for odour control jn wastewater treatment
plants (wwTPs) due to hydrogen sulphide emission. Total inlet sulphide concentrations at 11 wwTPs in Delhi

were measured and ranged between 1.1 and 14.8 mg/1. Wastewater samples from Najafgarh drain were used

in jar tests to estimate the ferric chloride concentration required to obtain acceptable treatrnent. Ferric chloride

was effectave in removin8 sulphide, phosphate and total suspended solids fiSS), and gave significant biological

oxygen demand (BoD) reduction. lt was ineffective, however, in removanS ammoniacal-nitrogen. A dose of
40 myL removed 76% of total sulphide, which corresponds to a significant reduction in hydrogen sulphide

emission. The study demonstrated that ferrac chloride can be used as a cost-effective pre-treatment step in

wwTPs to reduce sulphur-related odours signiflcantly, as well as TSs, BoD and phosphate from wastewater.

Key words: ferric chloride, hydrogen sulphide, pre-treatment, wastewater

Highlights

. Foul odours at WWTPS are due mainly to hydro8en sulphide emission

. This study explores the application of the commonly-used coa8ulant ferric chloride to remove sulphides from

wastewater.
. Dosage of 40 mg/L ferric chloride was effective in removing sulphides, phosphates, TSS and BOD.

. Ferric chloride can provide cost-effective treatment in WwTPs to reduce foul odour emissions.

INTRODUCTION

Wastcwatcr trcatment plants (\[VTPs) arc intcgral in \\'astewater n]anagement and maintaining
urban sanitation. A major issue encountered in WWTPs is foul oclour emissions (Al-Slranrrriri
20()+). Anaerobic nricrobial reactions in \\l,VTPs and odorous volatilc orSanic compounds (VOCs)

producc hydrogen sulphide (Carru a et 41. 201.1), the target ol this study. Hydrogen sulphide has a dis-

tinct, rottcn cgg smell and concentrations as low as 0.00047 mg/L can be detected (Critrs &
'lchol.lanoglous 1998) and it is produced by sulphate'rcducing bacteria.

Hydrogcn sulphide emissions at WWTPs can; (i) cnlanatc foul odour; (ii) corrode exposcd metal
surlaces; (iii) lead to health issues anrong worl<ers (lisswein t tll. 2Ltl6), and (iv) cause fircs if the
gas conres into contact with strong oxidising agcnts (Nrclsr r cl rrr l9!l:l). Strategies must be devised,
therefore, to mitigatc hydrogen sulphide emissions at WWTPS ior both public health and satcty.
Odour neutralizers or masking agents are often used to neutralize od rs, and industrial grade
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covers are used, in some cascs, to prevent odour diffusion into the atnosphere (And<.r I980). These

methods only mask the problcm and do not treat the odour's source. Other technologies are available

but are not economically fcasible lor use in developing countries. In addition to higher maintenance

costs, biological odour control methods such as biofilters and bio{rickling filters havc a large footprint
and high water consumption, respectively (Est|adl c/ aI. 201 l).

Previous studies have analysed the efficacy ol chemical oxidants such as hydrogen pcroxide,

sodium hypochlorite and potassium permanganate in wastewater satnplcs from WWTPs. Studies

with hydrogen peroxide shorved that 20-50 minutes of rcaction time was required for H2S control
at 500/o (v/v) concentration. flowever. there are safcty issues with handling hydrogen peroxide at
the concentration used ('l honras 2007). 'l'he concentration of H2S in WWTP influents is directly
related to the sulphide concentration in the \4.astewater (Al Shirnrniri 100.1), so the use of strategies

to reduce the influent sulphide concentration at WWTPS is expectcd to lower hydrogen sulphide emis-

sions proportionally.
Iron salts are conrmonly used both lor phosphorus renroval and as coagulants for removing sus-

pended solids (Mctcail & Bddy 2005). The potential of sludge containing ferric and alum salts for
hydrogen sulphide removal has been explored by Wang & Pci (2012). 1'he sludgc that they used con-

tained twice as much iron as aluminium (w/w) and demonstrated significant H2S removal at neutral
pH. Previous studies have shown the use of ferric salts in sewer systems for sulphide and phosphate

removal from wastewater (CLrticrrcz el al.2Ol0). Howevcr, this modcl might not be feasible in all
developing countdes sincc not all areas have a centralizcd sewer system. For example, raw sewage

in most unsewered areas in Dclhi is currently trapped from open drains, via the Interccptor Sewer

Project, and diverted to thc ncarest WWTP.
The effectivencss of ferric chloridc dosing on sewagc sludgc in controlling malodourous sulphur gas

emissions was also reportcd by l)evai & llclarrnc (200-2). As far as is known, howcver, there are no
current studies on the application of lerric chloride as a pre-trcatment step in WWTPS for potential
odour control in relation to sulphurous gases.

The major objcctive of this study was to explore the potential of ferric chloridc dosing in WWTP
inlets to reduce sulphide concentrations substantially in thc prcsence of TSS and phosphorus. Signifi'
cant sulphide and TSS rcmoval at WWTP inlets can potcntially mitigate odour nuisancc due to
hydrogen sulphide emission and rcduce oxygen demand during furthe[ treatmcnt in the plant.

MATERIALS AND METHODS

1,000 mg of ACS reagent grade lron (lll) chloride hexahydrate (Sigma-Aldrich, Assay 970/0, CAS No.
10025-77-1), molecular weight 270.50, was dissolved in 1,000 ml of deionized water (MilliQ) to make
the stock ierric chloride solution. Different concentrations of ferric chloride were prepared by further
dilution of atiquots. Deionized water from Milli-Q was used throughout.

Methods

Sulphide concentration measurcment at Ww.l'P inlets

Samples ol inlluent wastewater at WWTPs in Delhi were withdrawn and the sulphide concentrations
determined by the iodometric method (APHA 1999). Influent wastewater samples were collected
from the WWTPs at Kondli (phases II and IV), Chilla, Coronation Pillar (phases I, II and III),
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Iar tests

Experiments werc carricd out in a jar test apparatus (Model 1924, Electronics India Pvt Ltd) wilh a

speed rangc of 25-200 rpnr. Raw sewage from Najafgarh drain was used - see 'l rl.lc 2 for its physico'

chemical characteristics. l'he law sewage samples were doscd with between 5 and 50 mg/L of ferric

chloridc, and stirred for 30 minutes at roonl temperature. The concentrations of sulphide, ammonia,
phosphate, TSS (total suspended solids), BOD (biological oxygen dcmand) and COD (chemical

oxygen demand) were measured followirrg thc APHA protocol ( \l'FIA ligtl) Thc pcrcentage remova)

of pollutants was calculatcd r.rsing Equation (1):

L

otoremoaal: 
q-Q, 

,oo (l)

where Ci and C.r are the initial and frnal concentration of the pollutant respectively. All experiments
were performed in triplicate to check reproducibility, and average values are used in the tables.

ceneration and emission of hydrogen sulphide in WWtPs

The generation and emission of hydrogen sulphide in WWTPs depend on the wastewater's physical,

chemical and biological constituents (Parli 11 al. 201+). In addition to the problem of corrosion,
hydrogen sulphide is a scrious healtir and environmental hazard with high concentrations being
Iatal (Hvitvcd Jacobscn cr .?1. 2002; Niclscn d al. 2008)r. H2S emission is rclated to the wastewater's
free sulphide concentration (Al Shanrrriri 2{)01). Typically, total sulphide concentrations in waste-
water are belween 0.1 and 10mg,zl (llcrrzc & Conreau 2()0$), while sulphate ranges between 20
and 50 mg/L (Nlutcall & tiddy 2{){)3). Anaerobic regions in WWTPs, etc, lacilitatc the generation
and emission of HzS with the help of sulphate-reducing bacteria (SRBs). Ivlaintaining the pH above
the neutral range (the optimum pH for SRB growth is between 6 and 8) (Lopes 2007; Ayangbe[r'o
el al. 2Al8) and dissolved oxygen levels above 1mgll, can inhibit SRB growrh and reduce loul
odours at WWTPS.

Odour emission from WWTPS in Delhi

A study undertaken at I I WWTPS in Delhi, all of which used the activated sludge process, showed
that most had odour nuisance problems due to HzS emission, A iew plants also rcported equipment
corrosion thought to be due to high sulphide levels. Influcnt sulphide levels werc measured (June

2020) in the WWTP inlcts, therefore, and the results are shown in Tahlc l. The sulphidc Icvels
varied betwcen 1.1 and 14.8 mg/L. Total sulphide concentrations can vary through the year depend-
ing on both the influent wastewater's characteristics and external factors Iil<c tcmperaturc. Studies at
the Ardiyah WWTP, I(uwait, which reported odour emissions, with measured annual median total
sulplride levels in the raw influent o[ about l0 mg/L (Al-Slranrrniri 20U-l), consistcnt with the results
obtained lbr this study

E
Executiv

Kondli Sewage tre''

Kondli, Dclhi' 1
ooml@d€d ftom n[pr,4wapo.line,cdr,wpuanid€rdr15/1/356356241rp6160035 pdt

Yamuna Vihar (phases I, II and III), Okhla (phases I, II and tll), Keshopur (phases I and II), Najaf-

garh, Nilothi (phases I and II), Pappankalan (phases I and II), Rithala (phase I and lI) and Rohini.

RESULTS AND DISCUSSION
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Table I I tnfluent sulphide ]n setected Delhi WWTPS

q
surphlde.onc.nrrarron (m8/L)

Kondli Phase ll
Kondli Phase IV

Chila

Corcnation Pillar Phase I

Comnation Pillar Phase II

Coronation Pillar Phase III
Yamuna vihar Phase I

Yamuna vihar Phase ll
Yamuna Vihar Phase lll
Okhla Phase I

Okhla Phase ll
OkNa Phase lll
Keshopur Phase I

Keshopur Phase Il
Najafgarh

Nilothi Phase I

NilothiPhase II

Pappankalan Phase I

Pappankalan Phase II

Rithala Phase I

Rithala Phasc ll
Rohini

5.81 t 0.37

5.19 ! 0.09

4.81 t 0.21

1r.45 :t 0.23

14.8:0.33

9.4 1 0.09

1.99 ! 0.22

1.99:t 0.t4

5.25 10.41

1.6 t 0.23

l.ll i 0.13

1.]] t 0.15

4.2 
= 

0.18

4.8 ! 0.23

4.4 t 0.11

2.9 t o.t8

5.2 t 0.19

6.0 + 0.11

7.2 x 0.26

l.l a 0.21

1.1 t 0.08

1.5 10.03

Use of lron (lll) chloride for odour control

If the influent wastewater sulphide can be precipitated at thc WWTP inlct by prc{reatment, lurther
wastcwater treatment will be eased, H2S emission during treatmcnt reduced, and, potentially, treat-
ment costs reduced iI the installation of odour control equipment is not needed. Previous studies
have shown the ability of soluble sulphides to react with Fc salts and precipitate as insoluble iron sul'
phide ((irrdr. rr,r/. l9qq). and the use of Fe salts to mininrize sulphidc gcncration in gravity servers

rvas studied by (lu cr (/ (2019). Thc lattcr used Fe salt conccntrations in the range 30-60mg/L,
with differcnt dosing frequencies, in their study and found that thc microbial diversity and SRB func-
tion in the sewer were altered.

Jar tests on wastewater

Jar tests were carried out using raw wastewater from thc Najafgarh drain, one of the major drains dis-

charying into thc River Yamuna. The sulphide concentration of the wastewatcr was 3.61 mglL, and its
TSS and BOD concentrations were 105 and 74 mgll- respcctively (Table 2). Initial studies were car-
ried out with 5, 10 and 15 mg/L FCCI3 doses. While 250/0 of the phosphate - from 2 mgll - was

removed at all dosing concentrations, however, there was no significant rcmoval of TSS, sulphide
or BOD. Bccause ol this, the dosing concentration was increased and 20, 30. 40 and 50 mg/L concen-
trations wcrc uscd and dctennined

Tablc 2 shows that increasing thc lerric chlcrride concentration produces an increase in the pro-
portional removal of sulphide - e.g. from 64 to 7 6010 as thc dosing concertration was raised from
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Tabls 2 I Effect ol Fecl3 concentration on sulphide removal

water Practice & Technoloty vol 16 No 1

doi 10.21 66 /wpt.2020.1'11

concenrEtloo ot F.rac chro.ide (mt^)

20

pH

AmmodacalnitroSen

Phosphate

Sulphide

TSS

BOD

mg-NH3/L

mg PO/L
mg-s/L

m8/ L

mg/1,

7.65 1 0.05

30

3.25 ! 0.62

3.61 t 0.87

105 :r 11.7

74 I ll.5

0

52.22

76

62

52

7.J010.15

0

40

64

l3

7.t7 ! 0.12

0

4t.l I
74

55

46

7.10 t 0.1I 7ll
25

50

76

70

52

20 to 50 mg/L respectivcly. The elimination of hydrogen sulphide from scwcr systems using iron salts

depends on the precipitation oithe sulphidc present, thus lou,ering the soluble sulphide concentration
(l)arii ct al. 201'l). The presence of FeCl3 has also been shcwn to jnhibit SRB activity significantly in
anaerobic zones (Zhang (t al.20}gl and so reducc hydrogen sulphide r:missions.

FeCl3 dosing had almost no effect on removing ammonitcal nitrogcn rentoval until 40 mg'Feclr/L
was achieved. A lurther increase to 50 mg-Feclr/L rcnlovcd 250/t of the ra\\, wastewater's ammonia.

lncreascs in the ferric chloride dose led to incrcased'ISS rcmo\.al, nearly 700/o TSS rcmoval being
observed at 50 mg-Fecll/L and nalural pll. Other studies hayc shown that lerric chloride is most

etfective as a coagulant betwcen pH 4 and 12, with maxirnum'l'SS removal at pH 4.9 (ltclnold: &
liichirrds I996; Arrrok|ane et dl. lq9 t-', Scl.uli 20()5; :\t.it. tl crl .1007). Sar parasLzadch (/ 4/ (2(l(17)

showed a 480,'o reduction in TSS levels when raw wastc\\'ater sas treated with an optimum lerric
chforide dose of 70 mg/L. COD concentrations were clctcrmincd and -35,10 removal was observed

at 40 mg-FcCl3/L dosing. Precipitation of soluble organic s1:ccies rvith lerric chloride can be attributed
as a tactor in COD removal (l'cbbutl l99s).

Increases in ferric chloridc dosing also lcd to increascd 1;hosphorus removal from the wastewater.

Proportional removal increased from 40 to 520/0 as dosing increased from 20 to 40 mg-FeC)3/L. I'arli
d ol. \2011) repofted precipitated phosphorus using irorr salts. Iroll salt addition to wastewater causcs

sulphide to precipitate as iron sulphide ard the larger irggrqgatqr settle in the primary settling tanl(.
(;uticrrcT rt c/. (2010) indicatc the nced for ferric chlorirlc dosing at locations close to \,VWTP5 to
maximize phosphate precipitation in the aeration tanl(s. Sin'rilar trends were observed in BOD
rcmoval and are consistent with reports by \lostall & I)( lcrs (20 1 o) indicating a gmdual improvcment
in BOD removal with increased ferric chloride dosing. l'hc lowcring of BOD concentrations may be

due to tlre corresponding precipitation ol phosphorus tofelhcr \\'ith thc coagulation-flocculation of
suspended particles. The dosi[g concentration and frcqucncy required depend on the wastcwatcr's
characteristics as the proteinaceous components of thc orglnic nliltter aiiect iron species precipitation
from wastewater (l(iilcrich ef al. 2017).

Cost-benef it considerations

The jar test results indicate that a dosinS coIlcentration ol 40 nrg FeCl3/L can remove 760/o of su)phide
in addition to significant reductions in BOD and TSS lcvuls. Thc main objcctive of this study was to
rcmove sulphide ftom wastewater to reducc WWTP odour cmission arising tiom hydrogen sulphidc.
Lowering of IIOD in TSS concentrations would potentially simplily downstream aeration require-
ments during trcatment as well as being coslelfectivc lor odour co|trol. Us€ of 30 mg'FeCl3/L
removes around 740/o of influcnt sulphidc and a 25oo incrcast in dosing rate from 30 to 40 mg/L
yields a 250/o opemting cost (chemical purchases) increasc but onl -30lo sulphidc removal
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improvement. Assurning that.10 mB-FcCli/L werc usqd at a l0 !lLD \\1 /TP. 0.4 tonne/day ol lerric

chloride would be requircd at a cost of 10.000 INR/day (about USD 140/day). Dosing aL 30 mE/L
rvould lead to a saving, against 40 mg/L, oI around 2,500 INR/day and_ can be tal(cn into consider-

ation as it can rcduce the number of haulagc journcys, materials handling required and so on. Thc

long-tenn environmcntal impact must also be included u,hen considering cost and benefits. Fcfic
chloride addition as a prc'treatment step is highly efficicnt in rcducing odour and has low environ'
mental impact. It can also improve the health of rvorl<crs and local rcsidcnts significantly.

SUMMARY AND CONCLUSIONS

L Foul odours from WWTPS arise main)y lrom hydrogcn sulphide emissions. Many W\VTPs use

odour masking agents or covers to deal with the issue.

2. Since hydrogcn sulphicle emissions relate dircctly to the prescnce of sulphidc in wastewater, the
feasibility o[ using ferric ch]oride to lorver the wastqwater sulphide concentration was studied.

3. Influent sulphidc conccntrations at 11 WWTPs in Dclhi werc measured and jar test studies per-

formed on raw wastcwaters. The results indicated that dosing 40 mg-FeClr/L led to significant
proportional rcmoval of su)phide, in addition to rcnroval of TSS, BOD, phosphate and COD.

4. Ferric chloride dosing as a pre-treatment step at WWTI'inicts can lower sulphidc and other con'
taminant concentrations substantially, reducing dorvnstrcam aeration requiremcnts in treatfient
while providing cost-cflcctive odour control.
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All relevant data are included in the paper or its Supplementary [nlormation.
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WASTEWATER IREATIV1ENT

lron and Peroxide Chemistry
A straightforward treatment method based on iron and peroxide chemistry can potentiatly help

wastewater treatment ptant personnel better control phosphorus discharge, reduce hydrogen

sulfide odors, and mitigate the potential for struvite deposition.

Author- lnken Mello, lanlie Belden, Brad Buecker

Nov 18th, 2019

A common weapon for combating several
wastewater treatment plant issues
By Brad Buecl<er, Jamie Be[den and lnken Me[to

Publit;ly o\\,nrr(l treirtrnent u,orl<s (PO l\\') pelsolurcl nrust deal n iLh a rntLltitrrde of t onrplex

factors at tlieir plalits. \'ar ieble irrlluent tlrralitV rrirLl (lualltit\. l)ro('ess upsets. anrl lrlant
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' discharge issues are ofconstant concern, couplecl with the ever-present need to operate

economically

This article outlines a straightfbrward treatment metlrod based on iron and peloxirle

chemistry that can potentiall],' help plant personnel better control phosphorus discharge,

reduce hydrogc.n sulfidc odors, and mitigate the potcntixl fbr strr.rvite dcposition, a

comnon problem in wastewater plants that can clog pipes ancl otllel equipment.

Phosphorus: A Gori[[a in the Room

Phosphorus is an essential element for life and as such, ull forms of murricipal wastt:

contain it (rypically as phosphate [PO4] compounds). I)lrosphate, ]rorvever, can be

problematic in wastewater treatment and industrial plants tbr several reasons.

In POTWs, phosphate will react with magnesium ancl arrnronium ions to fbnn thc deposit

struvite (NH4MgPO4.6H2O). Struvite deposition (see [i91. 1) may be particularly
problematic in plants with anaerobic digesters, as will bc discussed later.

On a much broader scale, phosphorus discharge fiorn PO'lWs and other industrial facilities

is increasingly being regulated and restricted due to serious problems from the tbrmation

of toxic algae blooms in receir,ing bodies of rvater.

Although algae blooms are commonly perceived to be nrost prominent in temperate
climates such as Florida and the Culf of Mexico, they can occur in colder environments as

well (see Fig. 2). Thus, point sourcc dischargc restrictior)s tbr phosphorus arc appcaring in

many areas of the country.

ln yet another developnrent, :llternatives to fresh \,vtrLL'r ilre increasingly being selected for
makeup to industrial plants. A leading alternative is st:condary-treated effluent from
POTWs. Unless removecl upstream, phosphate, nitrogerr compouncls (ammonia and

nitrite/nitrate), an<l organrcs provide substantial nutr ir.r)ts ancl fbod for rnicrobiological

growth within plant cooling and service water systerns. flie microor-ganisms can induce

extreme tbuling of heat exchangers, cooling torver fill. anrl other equipment (see Fig. 3).

It is critical to addrcss thcse issues carly in thc dcsign phase ol any projcct and to institutc
measures to remove impu|ities ul)strearn of the iltdustl il) taciJity. (As a side note, h,ith

regarcl to cleaning lbulerl cooiing tower fill, peroxidr- (rh()nristry sinrilar to that highlighted

in this article can be quite eftlctive, provided the fill is rrot irreversibly fbuled.l)

Phosphate Removal
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' 
Techniques to remove phosphate prior to discharge ol POTW etfluent are of increasing

. necessity. A standard method is precipitation of phosptrate r,vith a metal salt, tyl)ically

ferric chloride or ferric strlfate . The ferric compounds ar'<-'also good at oxidizing and

removing sulfide (H2S), thus contributing significantlv t() odor control. It is within these

processes that supplemental usc of hydrogen peroxicle' (l-.l2O2) assists with iron recovery

and reuse (an econouric benefit), additional odor corrLrol, and permanent sequestration of
phosphate, which in turn |educes the potential for str u|ite formation (see l,'ig.4).

Fu[t-Scate Apptications

At the Water Reclairn Facility (WRF) in Wichita, Kans.. several primary treatment methods,

including aerobic processes, are utilized to initially condition the incoming rvaslewater

(see Fig. 5). Clear water discharge f}om the final clarifiels receives ultraviolet (UV)

disinfection and reaeration prior to discharge,

Figure 2. An aeriaI view ofa toxic algae bloom in Lake Erie,201'1. Cour] ::,,r: NASA

With respect to solids q-rroduction, sluclge fiom thc plinrrr:y antl final ciai'ifiel is iirst
treated by dissolved air flotation (DAF). 'i'he thichencti sirtlge ti orn se unr ts is Lhen

treated in anaerobic cligesters fbllorvecl bv belt filter- J,rr'.rses (ltl'P)
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A key cofiiponent of the or,erall process is tee<l of ferric :ron at various points in the --? V n

. system, where usage ottcn avcrages around 1,000 lbs/dur,. [crric salts, typicallv chloride 
<-->"t 6

sulfate, may serve several lunctions at a POTW:

. Coagulating agent fbr the clarifiers

. Odor control by binding sulf icle from H2S

. Phosphate precipitation rn<l t|ansfer ofplrosphate Iiorrr liqLritl to solicl phasc

It is in respect to the lattet't\.vo items that the PRI-T'ECLI@ methodology has proven to be a

valuable modiJication. 'l'he beneficial microorganisms in the anaerobic digesters induce the

re-release of phosphorus, prirnarily as orthophosphate (P04).'t'hus, digester effluent
contains rnagnesiurn, ammonium, and phosphate ioris, u'hich c:an lead to the lbrmation of
struvite deposits in post-digester pumps, piping, tanks, rnd filter press dervatet ing piping.

Wichita WRF personnel conducted successful trials ol flrric chloride injection to the

digester efflucrlt/filter prcss influent to reduce the disstrlvcd phosphate concelltration.
The tests indicated a redtrction in dissolved phosphate concentration of the BFP filtrate

from an average of 85 mg/1. to less than 20 ttg/l., tsut it is here n'here peroxidc irrjection

sho'vvs an added advantilge. The 1,000 lbs/day on average of ferri< iron fed to the system

equates to around a 150 to 2O0 mg/L residual of spt,nt rl.(rn in lhe digester solirls. lnjection

of peroxi<1e reactivates the sl)ent iron in the digester sludge b1'oxiciiztrg the sulfide tiom
the ferrous sulfide (FeS) complex, which correspondiugly lorvers the more expensive Ierric
chloride (FeCl3) teed needt,d at this location.

Initial data indicates that 100 ng/L HZOZ and 100 nrg/I. ferric chloride conccntrations arc

a summertime requirement. [t nlay be possible to reilcti\'rte even more iron n,it]r increased

peroxide up to a 275 mg/I. concentration. The tleatinenr offers u 30 to 50 pet'ccnt

redur:tion in l'erric chloridr: chemical feed costs.

Other advantages were also noted after start-up of this tc-chnologv. 'lhe H2S vapor

concentration was reducerl from 16 ppm to essentiallv rron-detectable in the biosolids feed

pump room, and final cake solids increased in concentration bv up to 6 percent, These

solids are stored on-site, and tlien are appliecl to tarnrlan(l as conditions perniit. [.ong-

term studies are undert'ay to determine the effects on ( l op growth from the increase in
bound phosphate due to the peroxide process enhancerrrent.

A similar program has becn cstablished et another 1'rlrnt in the Sorrthw'est. Primrt'\ -treated

wastewater is first conditioned lirr suspenderl solirls r eir roval i11 a set ()l upstrearn clarifiers
with ferric sulfate [Fe2(SO.1)3] as the coagulant. Besicles ;en ing as a coagulant, the lerric
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digesters. These two digesters handle approximately 60 percen

I
Figure 3: Microbiologicat fouling ir a heat exchanger (teft) and cooling t,)wer f[ (ri1]hr).

salt also reacts with phosphate to transler r substantial Dortion ol Lhe phosphate to ttre

clarifier blorvdolvn sludge. fhe clarifier effluent ls route(l to aeratiorr basins tirr firrther
aerobic treatnrent while the sluclge is routerl through gr avitv lhiclit'trers and thr.n is

transferred to three anaerobic tligesters.

rf the waste flou

https://www.waterworld.com/prinUconlenUl 4072'l 96 5/8

7

L

i

The thickener inlet stleanr is treated u,ith both {crric suli,rte and irt:roxide. This stage is an

initial odor control step rn the proccss. As \vith the pre\,ious exarnpk:, f'erric Chloride is ted

to the digeste| etfluent/l>elt lilter irrllucnt to l)rL-cil)itirt(' Plrosphatc arrd reclucr' oclors.

However. a Plti.l'liCH€r svstern llas bee'n installed to tlert tlre efflrrenL fronr tr'vo of lhe
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The initial results ofthe pt'roxiclt' feed indicate a 50 pert ent reduction in ferric chloride
ieed, with 60 percent reduction anticipated as the svsterD is fine tuneii.'t'he projected

annual chemical cost sar ings due to thr: initial peroxi(le l'oe(l

than 5100,000. frurthennore, based on the very posirive rcsul
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to convert the thirci digester effluent stream to this prot:ess. After fine tuning, anntral

, chemical cost savings are projected to excee(l $200,0()0.

Collection System WWTP

L

I
\--J

l,lil (

Odor & Corrosion Control Odor & Corrosion Control
Enhanced Settlingl TSS Removal

P-Removal, Dewatering

The chemistry recovers iron for reuse irr phosphate precipitation and odor controt.

Conctusion

The real-\vorlcl examples above are another illustratrorr ol the evolution of improved

technologies fbr water tleetment applications. I'hev also represent examples ol "glr'en"

chemistry, as hydrogen peroxide leaves no residual c'lenlents or compounds to harrclle.

unlike chlorine or other halogen-based oxidizing chcmicals.'t'he breakdown prodrrcts of
H2O2 are oxygen and rnater, which is as benign as it gets. Note, however, that all systems

are difl'erent ancl have their orvn peculiarities. Eaclr rU)plication recluires carel'ul evaluation

of process conditions and consultatiou rvith Ii:ed syst(rm cxpc|ts to ensure correct

installation and operation. WW
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Treatment of unpleasant odors in municipal
wastewater treatment plants

Petros Karageorgos 1. Manolis Latos, Chdstina Kotsifaki, Mihalis l-azaridis, Nicolng Kalogerakis
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Abstract

The purpose of this paper to present a case st!dy on how to address the odor proble,n from

secondary soiJ.ces within a municipal wastewaler treatment plant (WWTP) by first iderxirying the

locations of the problem and iecond by evaluating alternative treatment technologie! The WWTP of
Chania is a typical 100,000 equivalent inhabrtants'facillty if a warm semi-nr d envlronnrent which is

located close to residential areas. The installation of a chemrcal rcrubber lo conlrol mJjr,r odor

rources within the plant did not succeed in eliminating complaints by nearby residenls, dnd additioflal

measures were required. ln this case study we identify all major seaondary so!rces of odor wrthin the
plant and evakrate the effectiveness of the different teahnologies that vlere enployed to address this
problem {cover lnstallation, gas and liqurd phase oxidation, activated (adron/pear)anqanate

absorption. FeCl(3) addition). ln parti<ular, we found that installation of <overs and reduction of
turbulence at two key lo(ations within the WWTP was the best strategy to (ombat Lrnpleasanl .,dors.

Furthefinore, when the central (hemical 5c.ubber was near capacity the inst.rllalion of .r,, auxrlinry

system of actavated carbon abso.ption coupled to permanganate oxidalion was deemcli to be r sate

approach However. despire rhe very high removal efficien(y (>99 5%) of rhe unit, rhe addition of
fecl(3) in the liquid pha5e was required rn order to achieve complete (leodorization (below the human

odor threshold level)
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Chief Water Analyst (W&5)-lll

Delhi Jal Board, Okhla Sewage Laboratory,

Okhla Sewage Treatment Plant, Mathura Road, Delhi

PRESS NIT NO. 04
NOTICE INVITING TENDER lN TWO BID SYSTEM,NIT No.4/2020

tryL

On behalf of DJB, Chief Water Analyst (W&5)-lll invites online ltem rate, tenders from the firms having

experience in installation of automatic systems/ LIMS softwa re/a uto nr atic system integrators of water/waste water

treatment plants.

Prebid meeting:

Last date & time for tender download

Last date & time for online submission of tender

Date/Time opening of Technical Bid

Date/Time opening of Financial Bid

Detail of the works: -

Delhi Jal Board, G'
Kondli Sewage

Kondli, Dcll

: Ot. 7L/OLIZO2L at 13.00 Hrs

: Dt. L8/O1/ZO2L at 13:30 Hrs

I Dt. l8/o7/2!2f at 14:00 Hrs

: Dt. 18/01/2021 at 15:00Hrs

: on evaluation of the technical bid

of Delhi
'lant

T

1, The firm shall submit the one set of hard copy of the uploaded tender documents (documents required in

technical bid) after ofthe closing ofthe bid (within 24 hrs).

2. The tender documents along with bill of quantity and all terms and conditions are available on the website

http://sovtprocurement.delhi.eov.in/, and may be downloaded from there

3. 'Tender Processing Fee'will be NON-Refundable.

4. The tender should be valid at least for a period of 120 days from the date of opening of price bid.

5. According the Delhi Govt. Minimum waged rule all participant/ bidders upload an affidavit along with
tender documents that the salary of engaged employees shall have deposited in their respective bank A/c

only up to 7th day of every months positively and also mandatory to deposited the ESI/ EPF of engaged

employees every months (if applicable). None avallability of this affidavit with tender document, tender

shall not be considered.

5. The successful bidder will submit a certificate regarding depositi of salary of every contractual staff

engage in their contract up to 10th day of every month.

Executive PaBe 1of 36

S Name of work

No

Estimated

Cost

E/ Money

(EMD) in

INR

Tender

Fees in

INR

Completion

Period

1 lnvitation of Bids for Supply, Provisioning, installation,
commissioning and O n M for 1 year of Automatic
Chemical dosing system at 45 MGD Kondli Sewage
Treatment Plant

Job Rate 80,000/- looo/- As per

clause-ll,

'G' of Part I



c
Additional lnformation of NIT:

The intending bidders shall submit the online bid written in English language only, under two bid system i.e.

Part-A (Technical Bid) &Part-B (Financial Bid).

A. Bid Part-A should contain the self attested scanned copies of the following documents in support of
Eligibility criteria:-

L The tenders for this contract will be considered only from those bidders (proprietorship firms,
partnerships firms, companies, corporations, consortia or joint ventures) who meet requisite
eliBibility,

ll. VAT/ GsT Registration Certificate and the latest applicable VAT/ G5T Returns filed.
lll. Perma nent Account No.
lV. The bidder shall submit scanned copy of an undertaking orr e'non-judicial stamp paper on a

prescribed format that the applicant has not been Debarred /blacklisted as on date in any of the
department. The date of said non judicial stan.rp paper and undertaking must be valid for at-leaSt

one month after the issue of NIT and it should be attested from the Notary Public.

V. An Undertaking, given in current date, by authorized signatory of the firm stating that;
a. The firm has not left any work abandoned during past 3 years.

b. The documents enclosed with the bid are true and correct and in case any document found
fake/false, the department shall be at liberty to take action against the firm along with rejection of
b id.

The undertaking should clearly carry the name and status/rank, of the signatory in the organization.

Other documents as per PART-I of the tender documents. ln absence to any of the document required in the
tender the bid may be rejected. Oecision of purchase committee will be final in this respect.

ln case any of the docu ment(s) uploaded with Tech n ica I Bid is signed on behalf of firm (s) by a ny individual, as

an Authorized signatory, he/she should clearly mention his/her, name and ponfolio and should also put a seal with

signature. A copy of Memorandum of Authorization/ Minutes of Meeting of Board of Directors of the Company,

should invariable be enclosed with the document(s). Else the docunrent{s) in question will not be considered, as

va lid.

1". The DJB reserves the right to reject any or all tenders without assigninB any reason.
2. lfanyoftheabovedatehappenstobeholiday,thenextworkingdaywill be considered for all purposes.

3. The bidders shall quote the rates, separately for the individual items.
4. The firm shall have to fill a mandate form for E.F.T systenr in case the work is awarded.
5. Thefirmshall execute the Contract Agreement on non-judicial stamppaperofRs.SOl-,on prescribed format

and will also sign the GCC.

6. lncomplete and conditionaltenders shall be liable for rejection without any notice/ information.
7. The bidders must submit the credentials along with the tender. lf the bidders deliberately give lvrong

information of credentials / documents in his/their tender and there by creates circumstances for
acceptance of his/their tender. The department reserves the right to reject such tender at any stage besides

Executive
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B. Bid Part-B tender shall consistof tenderform & the bill of quantity from Annexure B, and schedule of price.

Terms & Conditions:-



L
8. The General conditions of contract (subject to change or modification from time to time.) are available on

the DJB website which will be applicable for all the work/ supply & may be downloaded (for the information
of the bidders) and the same need not to be attached with tender. However these shall form a part of
contract documents and shall be attached at the time of entering into contract with the successful bidders.
(wherever applicable)

9. The conditional discounts offered by the bidders for coverage within a shorter period, early inspection /
payments/ early placement of order, etc. shall not be considered and such tenders shall be rejected.

10. ln addition to above, conditions mention in the NlT, Contactor are advised to see the Terms & conditions
mentioned in the B.Q of Respective work before participation in tender bid, as the same will also be a part of
contract docu ments.

1.1.. At no stage, the firm has the right to withdraw the offer after submission.
12. Department has the right of exa m ination/ve rification of the documents submitted by the firms.
13. The firm has to submit the procurement vouchers of items / equipments supplied along with all other

relevant docum€nts of the material used for execution of work.
1.4. The firm, who did not complete any of the previous awarded work timely in this division, will not be

considered.
15. "ln terms of notification No. 25/2012-service tax dated 20 June 2012, issued by the Department of Revenue,

Ministry of finance, Government of lndia, the services provided by a Contractor/ Operator to DJB in context
of carrying out any activity in relation to any function ordinarily entrusted to DJB is exempt from the Service
Tax, This is, however, subject to any further documents/ clarifications issued by the Government of lndia or
nay decision/ ruling of the Court, in this regard. The contractor/ Operator may accordingly obtain an
independent legal opinion on the applicability and quantum of service tax on the activities under this
contract. Service tax, if applicable, shall be reinrbursed by the DJB to the contractor/ Operator against a

statement from the contractor's/ Operator's chartered Accountant as to the amount of service tax paid
against the awarded work. DJB, however, reserves the right to get an independent legal opinion the
applicability and valuation of service tax, at its own cost, so as to ascertain the correctness of the
contractor's/ Operator's claim for service tax reimbursement. ln the event where DJB is of the considered
opinion that service tax is not applicable or paid in excess, DJB nray reject the claim to that extent. Further, in
case where DiB has already reimbursed service tax erroneously, DJB reserves the right to claim back the
amount of service tax reimbursed beyond admissible limits.
This NIT is divided in to four Parts as follows: -

a. Part - l. Contains General lnformation and lnstructions for the Bidders about the NIT such as Critical

dates, Delivery location, EMD/ Call Deposit, time, place of submission and Ope n ing of Tenders,

Validity of offer, Period of supply of stores etc.

b. EaIL!L Contains Technical Specifications for Supply, Provisioning, lnstallation Commissioning and

O&M of the dosinB system.

c. !g!L:_llL Contains General Conditions to include Pre-Dispatch lnspection of stores, warranty,

Payment details, Performance Bank Guarantee, Risk and Cost, Non-Disclosure clause, Penalty Clause,

Repeat Su pply Order etc.

d. Part - lV. Contains Evaluation Criteria and Format of Price Bids,

The address and contact numbers for seeking clarifications regarding this tender are given below:-

Queries to be addressed to : Chief Water Analyst {W&S)-ltl
Postal address : Chief Water Analyst (W&S)-lll

Delhi Jal Board

Okh la Sew

Executive
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.ffc
Mathu ra Road, Delhi-L10052

Designation of the contact personnel: Chief Water Analyst (W&S)-lll

Telephone numbers: 971a76t234/7703844)64
E-mail lds of contact personnel :cwa ws3. d ib@sma il.com

Note:The pre-bid meeting will be held in the office o{ SE(SDW)-1,

Kondli STP, Kondli,

Dallupura, New Delhi as per schedule.

Copv to:

1. P.5. to Vice Chairman, DJB

2. P.5. to CEO (DJB)

3. EO to Member (Dr.)

4. CE (SDW) sE

5. Director of Vigilance (DOV)

6. DTQC

7. SE (SDW) rv
8. Sr. A.O (DTQC)

9. AAO (cWA) Okhla
10. Tender Notice Board.
13. Allahabad Bank, Copernics Marg, New Delhi Branch.

Sd/- x-x-x-x-x

(Saniay Sharma)

Chief Water Analyst (W&S)-lll

ineer (SD$J)-lV
r:,vl. oi NCT of Delhi
Trealmcnt Plant

thi- 1I0 096

Chief Water Analyst (W&S)-lll
Okhla Sewage Laboratory

Execu tv ng
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Page 4 of 35



1t )(J

PART I . GENERAL INFORMATION

1. critical Dates. The

December 2020.

critical dates with respect to the Tender ref NIT No.4 dt 26

Even t

2. GeneralSupplv location: Chief Water Analyst (W&S)-lll,

Okhla Sewage Laboratory,

Mathura Road, Delhi

3. lnstallation, Commissioning and O&M: 45 MGD Kondli STP

4. @.Thebidwill be submitted only on line on

https://govtprocu rem ent.delh i.gov. inwill be submitted in the following manner:-

l. Technical Bid: will be submitted online
A. Earnest Money Deposit (EMD). Rs. 80,000 (Rupees Eithty thousands only) shall be submitted as per

following: -

i. The bidders shall deposit EMD (Refundable) and tender processing fee (Nonrefundable)

electronically on or before the last date & time of bid submission in DJB EMD A/c No-50448339804 at

Allahabad Bank, Copernicus Marg, New oelhi. (IFSSC/RTGS code No- A11A0210619) through bidders'

banker. The RTGS timings are 10.00 Hrs to 16.00 Hrs on all working days except Saturday, timing on

Saturday are 10.00 Hrs to L3.00 Hrs. The bidder must mention NIT No., Name of Division, Closing date

& time and bidder Name & Address, Mobile No. in the application details column in the RTGS as

shown below.

Details of Applicant

(A) Account No

(B) Name <NlT No./item No.>,<Name of the Division>,<closing

Date>&<Time of tendeD,<Bidder Name>.

(C) Address <Bidder Address & Mobile No.>

ii. Bidder must deposit the Tender Fee and EMD thro Sub-paisa Gateway by URL

Executive En ineer (SDW)-U
Delhi Jal BoaLd, urjvt. oi l.iaT of Delhi

Kondli Sewaq: Tr !' ,,rrt
Kondli, Driir, - i rU il96

5r No Time

a Tender Publish date 26 0ecem ber 2020 0009 Hrs

b Bid Submission start date 26 December 2020 0009 Hrs

C Pre bid meeting 11 .January 2021 13:30 Hrs

d Bid Su bmission End date 18 January 202L 1400 Hrs

e Bid Open ing date 18 Jan ua ry 2021 1500 Hrs

Page 5 of 36
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http://delh iialboard.nic.in/content/tender-0

iii. The process for deposit EMD and Tender Fee is as under

lnstruction for making payment and E-Receipt:

After reaching payment page please choose mode of payment carefully.

Don't Cancel/ Refresh payment page while processing.

Aft€r making successful payment, page will redirect to E-Receipt.

An E-Receipt is an electronic document with a unique confirmation number given to remitter in place of a
paper receipt.

Payers are advised to carry transaction e-receipt for future reference.

The bidder must upload the scanned copy of RTGS customer payment confirmation along with the bid in

Part'A'. The dept. ls not liable to entertain for the submission of earnest money/other documents in the

office throu8h courier/postal service, manually and such tenders shall not be entertained and re.iected.

Eligible Applica nts;

The tenders for this contract will be considered only from those bidders (proprietorship firms, partnerships firms,

companies, corporations, consortia or joint ventures) who meet requisite eligibility criteria prescribed as under:

JV (Joint venture) conditions and conflict of interest

1) ln the case of a JV or Consortium, all members of the group shall be jointly and severally liable for the

performa nce of whole contract.

2) A technically qualified non-lndian firm is permitted to bid only in a consortium arrangement or ioint Venture,

with its wholly owned lndian subsidiary or any other lndian firm, registered in lndia under The Companies Act,

1956. However, in both the cases, lndian Firm/ lndian subsidiary shall be the lead membe12 and shall solely meet

the financial eligibility criteria

3) Bidders shall not have a conflict of interest that affects the BiddinB Process. Any Bidder found to have a conflict
of interest will be disqualified from the bid process. Bidders shall be considered to have conflict of interest that
affects the Bidding Process, if:

a) Such Bidder (or any constituent thereof) and any other Bidder (or any constituent thereof) have common

controlling shareholders. Control is defined by The lnstitute of Chartered Accountants of lndia Accounting

under Standard (AS)213, Consolidated Financial Statements as:

i) The ownership, directly or indirectly through subsidiary(ies), of more than one-half of the voting power

of an enterprise; or
ii) Control of the composition of the board of directors in the case of a company or of the composition of

the corresponding governing body in case of any other enterprise so as to obtain economic benefits from
its activities.

b) Bidder shall be liable for disqualification if any legal, financial or technical adviser, including but not limited
to a consultant, of the Employer (DJB) in relation to the Project is engaged by the Bidder in any manner for
matters related to or incidental to the Project and which w ill affect the bidding process thereof; Employer

shall itself publish the list of its legal, financial or technical a ser engaged by it for the said projects; or

Executive
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c) such Bidder has worked as a consultant in the preparation of design or technical specifications or any other

tender related activity for the works; or

d) such Bidder applies for bid both as an individualfirm and as a part ofJV or consortium; or

e) a constituent of one consortium is also a constituent of another consortium; or

f) such Bidder submits more than one application in this biddinB process

4) ln a tender, either the lndian agent on behalf of the Principal/ OEM or Principal/ oEM itself can bid but both

cannot bid simulta neously.

5) tf an tndian agent submits bid on behalf of Principal/ OEM, the same agent shall not submit a bid on behalf of

another Principal/ OEM in the same tender.

6) A firm, who has purchased the tender document, if applicable, in its name, can submit the bid either as

individualfirm or in joint venture/ consortium. However in joint venture/ consortium:

a) The members shalljointly fulfill the general and particular experience criteria as mentioned above. However,

part qualification of any individual technical criteria related to project capacity shall not be permitted

(example: lf the criteria is EPC experience of 10 MGD of water treatment plant, two members having EPC

experience of 5MGD of water treatment plant each shall not be qualified). Further, each member shall at

least qualify one eligibility criteria (financial, general and particular.

b) The lead member shall fulfill the financialeligibility criteria solely.

c) Members having less than 26 % participation shall be termed as non substantial members and shall not be

considered for evaluation which means their financial capability and work experience will not be considered

for evaluation ofJV/ consortium.

d) Copy of the Joint Venture Agreement (JVA) entered into by the menrbers shall be submitted along with the

bid as per the format attached. The JVA shall include among other things, the joint venture's objectives,

percentage participation of each member, the role of each member in the joint venture operation, the

commitment of the members to joint and several liability for due performance, recourse/ sanctions with the
joint venture in the event of default or withdrawal of any member(s).

e) in any case, number ofJV/ consortium members shall not exceed 3 (three)

f) For DBO/ PPP proiects: ln case of lV/ consortium, change in constitution of percentage participation is

allowed 2 years after commissioning/ commercial operation date. However, such a change shall be subject

to written approval of Employer. Such approval shall be denied if (i) members withdraw from the joint

venture and the remaining members do not meet the qualifying requirements; (ii) the new members to the
joint venture are not qualified individually or as .joint venture nrembers. Change in constitution will be

discouraged if it affects the continuity of Works.

g) For non-DBo/non-PPP projects: ln case of JV/ consortiurn, no change in constitution of percentage

participation is allowed.

7) Bidder (individual or any merrber in case of JV/ consortium) shall not have suffered bankruptcy/ insolvency

during the last 3 financial years from the date of submission of bid.

8) Any bidder which has been barred by the Central or State government, or any entity controlled by them

(controlling stake) from partic pating in any project and the bar commence/ subsists as on the date of issue of
NIT and/ or submission of bid and/ or any date before the o{ issue of work order, the bidder shall not be eligible

to submlt the bid, either individually or as a member of consortium and if the bids are already submitted the

Executi
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9) lf the firm claiming Technical Eligibility Criteria for the works has completed any of the works in joint venture

with any other company then, along with the experience certificates, the firm shall submit the joint venture

agreement for that particular work, Experience certificates not accompanied by joint venture agreement shall

not be considered for evaluation. The credit for the firm which has completed a work in joint venture is allocated

as follows:

a) lf the firm has completed the work as a Lead member in the project then the firm can claim credit for the

entire scope of work

b) lf the firm has completed the work as a member in the project then the firm can claim credit for the entire

scope of the work in proportion to the stake {e.g. if the capacity of the WWTP executed is 30 MGD and if the

firm has executed the prolect as member with a 40% stal(e then the firm can claim credit for (40%x30MGD)

12 MGD works. A statutory auditor certificate specilying the payments received for the project should be

submitted. ln the event of percentage participation in the project calculated through the statutory auditor

certificate differs from the percentage in the JVA, the percentage participation calculated through payments

received shall be considered for evaluation purposes.

1 Wholly owned subsidiary defined as a company whose common stock is 100% owned by another company (parent company)
2 

Lead member is a member of consortium nominated by the other members to lead the project in terms of responsibilities as

well as to act as primary interface between the Employer and the consortium. lt shall be noted that being a lead member does
not signify a participation interest in the project of more than 50% and any member with a participation interest in the project
of more than 26% can be a lead member.

'AS 21can be accessed at hltotl/229.221.!A1-8U255tc!eu!ting standarcls as2lnew.pdf
a For ltem rate, Percentage rate and lump sum (EPC/DBO) type of contracts, ECV shall only include the estimated capital cost

However, for exclusive O&M contracts, the EMD shall be deposited at total cost of O&NI works for entire period.

Observations:

1) Bidders are required to furnish memorandum of understanding (MOU) with any supplier prior / technology

vendor who had similar work experience to award of the contract., the sarre has to be submitted along with bid,

in which case, no withdrawal of the MoU shall be permitted later on and the vendor withdrawing the MoU will

be blacklisted by Employer for a period of 2 years.

2) Bidders are also required to submit along with the bids a list of all works in accordance with Annexures, executed

or under execution, during last 10 years whether in lndividual capacity or in JV/ Consortium with another

contractor or as a sub-contractor, as per the annexure format attacl)ed.

3) Bidders should also submit an affidavit on non-judicial stamp paper of Rs. 100/- in original confirming that the
details of all such works executed/under executlon either being executed in their name or being executed as

joint venture within lndia or abroad (bidder's share) have been provided in the Annexure B and is correct. ln case

of any concealment of information, the bidder's bid will be rejected. Please note that the affidavit as mentioned

above should be duly notarized and submitted along with the bid. No relaxation in this criteria is permitted.

4) lf any bidder fails to furnish prescribed performance guarantee with ln prescribed period will be liable for
forfeiture of the EMD pa id.

Scanned copy ofthe following documents will be uploaded on-line:'

Page 8 of 35
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I.
llt.

iv.

v .

The firm shall submit the scanned copy of confirmation by the vendor that the vendor has seen all the

conditions of the NIT and agrees with the conditions of DJB. The bidder shall certify for acceptance of all the

tender conditions of the online NIT and furnish a certificate as per Appx'A'. The certificate duly signed shall

be scanned and uploaded. ln case of any deviations, the bid shall be rejected. lf the certificate is signed by

legally authorized signatory, a copy ofthe authorization letter be enclosed/ uploaded.

The firm shall submit the scanned copy of registration certificate for GST and PAN.

The firm shall submit the scanned copy of the latest return file for GST.

The firm shall submit scanned copy of affidavit on non-judicial stamp paper confirming that firm has not been

debarred from any organization for doing such works and firm is not in the habit ofgoing in to arbitration and

number of arbitration cases if any.

The firm shall submit copy of l5O 9001:2015 QMS for software and lT industry or any other credentials.

The firm shall submit its profile on its letter head along with number and bio-data of technical expert

(Engineers, Scientific/laboratory personnel) working with them as per PART-lV.

The firm shall submit work orders/ projects completed in past relevant to dosing/automation works/ software

for LIMS etc, if any.

Note:

lf bidder does not submit the documents as above as applicable the technlcal bid will be re.iected,

Before opening of the price bid the biding firm shall be asked to give presentation of the dosing

system they proposed before the Purchase committee to access its technical ability and understanding

towards DJB requirements. (it will be part of technical qualification and the decision of purchase

committee to accept or reject any firm will be final)

Commercial bid BOQ (Bill of Quantities) will be submitted on line

e.@.Apro5pectiVebiClderWl]oreqUire5clarificationre8ardingthe
contents of the bidding documents or any issues shall sullnrit in writing on or before pre-bid meeting. The

quarries raised by prospective bidder will be uploaded ascorrigendurn

forallprospectavebidderswhohavereceivedthebiddingdocuments.

B. Modification and Withdrawal ofBids. No bid may be withdrawn or modified after submission and if it is

withdrawn in the interval between the deadline for submission of bids and expiry of the period of the specified

bid validity. Withdrawal of a bid during this period will result in forfeiture of Bidder's Bidsecurity/EM D.

C. Clarification reeardins contents of the Bids. The detailed instructions for bidders are as Appx 'C'. ouring
evaluation and comparison of bids, the Buyer may, at its discretion, ask the bidder for clarification of his bid. The

request for clarification will be given in writing and no change irr prices or substance of the bid will be sought

offered or perm itted.

D. Reiection of Bids, Canvassin g by the Bidder in any form, unsolicited letter and post-tender correction may invoke

summary rejection with forfeiture of EMD. Conditional Bids will not beaccepted

E. Unwillinsness to Quote. Bidders unwilling to quote should ensure that intimation to this effect reaches before

a)

b)
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the due date and time of opening of the Bid,

defaultingBiddermaybedelistedforthegivenrangeofitemsasmentionedinthisNlT.

failing which the

F. ValiditvofBids.The Bids will remain valid 120 Days from the date of opening Bids

G. Supplv of Stores. Complete stores shall be supplied, installed within 75 days after placing of work order. The

system must be commissioned in another 45 days. There will be 60 days for trial run of the system after

commissioning.

H. l-iquidated Damages. The timel y supply of stores, installation and commissioning as per the work order by the

vendor is of paramount importance for Operational reasons.

"lf the contractor fails to maintain the required progress to complete the work and clear the site on or before the
contract or extended date of completion, he shall, without prejudice, to any other right or remedy available under
the law to the Government on account of such breach, pay as agreed compensation the amount calculated at the
rates stipulated below as the Superintending Engineer (whose decision ln writing shall be final and binding) may
decide on the amount of tendered valve of the work for every completed day/month (as applicable)

This will also apply to items or group of items for which a separate period of completion has been specified.

Compensation for delay of work @ 1.5% per month delay to be computed on per day basis

Provided always that the total amount of compensation for delay to be paid under this condition shall not exceed
10% of the Tendered Value of work or to the Tendered Value of the item or group of items of work for which a

separate period of completion is originally Biven.

The amount of compensation may be ad.iusted or set-off against any sum payable to the Contractor under this or any
other contract with the Government. In case, the contractor does not achieve a particular milestone mentioned in
schedule-F, or the rescheduled milestone(s) in terms of Clause 5.4, the amount shown against that milestone shall be
withheld, to be ad.iusted against the compensation levied at the final Brant of extension of time. Withholding of this
amount on failure to achieve milestones shall be automatic without any notice to the contractor. However, iflthe
contractor catches up with the progress of work on the subsequent milestone(s), the withheld amount shall be
released. ln case the contractor fails to make up for the delay in subsequent milestone(s), amount mentioned against
each milestone missed subsequently also shall be withheld. However, no interest, whatsoever, shall be payable on
such withheld amount.

l. Litisation/ Arbitration: All li tigation or arbitration are subject to.iurisdiction of Delhi

Sd/- x-x-x-x-x

(Sanjay Sharma)

Chief Water Analyst (W&S)-lll
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142812020 eTendering Syslem Government ol NCT of Deihi

Date : 28-Dec-2020 11:07 Alvl

d= prlnt

Cover Details, No, Of Covers - 2
Cover No Cover Document Type Description

1 Fee/ PreQual/Technical pdf
scanned copy
of Tender fee
and El4D.

pdf

scanned copy
oF other
related
documents as
per NIT
condition.

2 .xls Financial B d

S.No lnstrument TvDe

1 R.T-G'S

2 N EFT

Tender Fee Details,_[Total Fee in t * - 1,QQQ]

Tender Fee in { 1,000

Fee Payable To 50,148339804
at Allahabad
Bank,
Copernicus
Fiarg, Ne

Fee Payable At New
Delhi

Tender Fee
Exemption Allowed

No

SE(SDW)-I, Kondli Pre Bid Meeting Date
STP, Kondli,

Shoutd Allow NDA No Allow Preferential

EMD Fee Details
EMD Amount irr t 80,000 EMO through 8G/ST

or EMD Exemption
Allowed

No

EMD Fee Type flxeLl EMD Percentage NA

EMD Payable To 50448339804
at Allahabad
Bank,
Copernicus
Marq, Ne

EMD Payable At New
Delhi

PRESS NTT NO. 04

lnvitation of Bids For Supply, Provrsioning, installation, comm ssioning and O n M for I year of Automatic Chemical
dosrng system at 45 tlGD Kondli Sewage Treatrnent Plant

Please refer Tender documents,

uA

Tender Bid Validity(Days)

Chref water Analyst Pincode
(W n S)-III

r

. 110 096

Delhio
servrce

Kondli Sewagc lL

Kolil'' I i'

Delhilal BoardllDelhi lal BoardlICWA(W and S)- UI

Basic Details
Organisation Chain

Tender Reference
Number

PRESS NtT NO. 04

Tender IO 2020_DlB_197912_l

ltem RateForm of contractTender Type Open Tender

2No. of CoversTender Category Goods

Itemwise Technical Evaluation
Allowed

Noceneral Technical
Evaluation Allowed

NO

Is Multi Currency Altowed For
BOQ

NoPayment Mode Offline

No Allow Two Stage aidding I'ioIs Multi Currency
Allowed For Fee

Pa ylrcrt lr Etr-u-re-Dls
tne

work /Item(9)
Title
work Description

Pre Qualification Details

Independent Externat
Monitor/Remarks

NA

l5
5E(SDWll Kondli
STP

Product Category

110025

Tender value in t

Pre Bid Meeting Address

Contract Type

Location

120

Sub category

Bid Opening Place

Period Of Work(Days)
Pre Bid Meeting Place

11-]an-2021
01:00 Pl4

Miscellaneous
Goods

Chief Water
Analyst (WnSfIII

https://govtprocuremenl.delhi. gov.in/nicgep/app?componenl=%240i
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12t28t2020 eTendering System Goverlmenl of NCT ol Delhi

lTender B idder

NA

26-Dec-2020 09:00 Af'l Bid Submission End Date

Tender Documents
NIT
Document

S. No Document Type Document Nanle Description Document Size
(in KB)

1B0.xls 313
Documents 2766.1

Work Item
Documents

Executive
Delhi Jal Boa

Kondli Se

Dw)-lv
T of Delhi

El- eer S

td, Govt. ot

wage Tre.

Kondli, Delhi- l iL' '-Lr

t/-

Bid Opening Date

Critical Dates
18-Jan-2021 03:00 Pt4Publish Oate 26-Dec-2020 09:00 AM

Document Download / Sale End Date 18-Jan-2021 02:00 PMDocument Download / Sale Start
Date

26-Dec-2020 09:00 AM

Clarification End Date NAClarification Start Date

l8-lan-2021 02:00 PM8id submission Start Date
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Address
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Chief Water Analyst (W n S)-lll
Chief Water Analyst (W n SIIII
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OFFICE OF THE CIlIEF WATER ANAI.YST

{Wator & Sewa8e} lll
DIL11I ]AI I]OARD

OXIILA ST \.,,AG F IREAIMENT PTANT

MATI IURA ITOAI). N€W DELHI.1lOO2O
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Date: 16/03/2020

I-e ttc r of I n tent

'l\ I,l'.1i,'.ir \ r r ( o r i r : L i r , . r r lrI lr'

itl S Ideatcch ,.\utornali!rn i'r t. l.tcl. is rcqucstcd to acccpt tlrc rrork .rrrrl alst, kr subnlit
prrlirrrrtarrcc {uarirnlc. at lo,,',J r)l t}rc hiJiicrl cost arrd signcd tllr contr.r.t rgrcdntcnt r,n tl)c stlrnp

frl)Lr !,1'lis 100/-tviih DJB rr ith in ilrrcc .lar s.

'l lrc lclrn;;rrrd contlition c'f llrc corrtrlr"t r|ill r 
^,\- 

n.s per thc lcnd!.r.

I

slt.
c\\'A (w.ts) llt

C'o pr to:

l. I'.S. tr, \'ice Chairnran. [)JI]
l. I'.S. to CEO (l)JU)
i. [0 to Ilcnrbcr (Dr.)
1. CE (St)\\/) SE
5. l)iructor of Vigihncc {l)OV I

6. SI: (SD\\11
7. Sr. ,\.() ( DTQ(' )

(),,t/\\../ \L r y,/\,, Llr.ll.l
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OFFICE OF THE CHIEF WATER ANALYST (W&S) III

DELHI JAL BOARD

OKHIS SEWAGE TREATMENT PLANT

MATHURA ROAD, NEW DELHI-11OO2O

4

No. cwA{w&s)rrrl2oxo-2o lF-rloosinElK-o I -7 
O I Dated:- 25.05.2021

To whomsoever it maY concem

This is to request you to allow the movement of an urgent shipment meant for Delhi Jal Eoard (Essential

Sef,,;.e Prc.Jids.) 3i:':id :he .Lrrr?ii corcn3virus lockdgwn frcm cur vendor ldeatec Automation Plt Ltd

otflce at Tripur, Tamll Nadu to Delhi. The shipment contains the Sewage Treatment Plant Dozing Control

Panel (3 No.l and Chemica I Dozing Pump (2 No.) meant for ISASMAC system at Xondli sTP, OelhlJal

8oard. The said system need! to be commissioned as per the Hon'ble National Green Tribunal {NGT)

orders at the earliest.

With this letter, I request the concerned authoritie5 to allow the movement of the sald shipment.

Thank you.

Sharma

Chlet water Analyst lW&Sl.lll,
Okhla Sewage Treatment Plant,

Oelhl.lal Board, New Delhi

Dw).
. oi NCT of Delni

c
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OfTICE OF THE ASSISTANT CHIEF WATER ANALYST

DELHI .,AT BOARD

GOVT. OF N.C.T. OF DEU{|
qUAtIW CONTROT TABORATORY

sTP l(oNDU, DELHT-110096

*
Analysis report of sulphide(H25) after dosing of rerric chloride at 45 MGD sTP \s

ql
No ..+..1.t1

oerc 11f1/zr

l<oi.ll

Date:27.05.2021FeCl3 Dose : 40 mB/
FeCl3 dose rate: 6.8k9/hr @ sewage flow 8458 m3/hr

..

\0^Y2'9s'
AcwA(K)

@''*''
cheml3tlK) {',,m

ineef sDw)-u
of Delhi-lovt. oi NCTot

v.rgc Treatnirttl Plant
1(l u96

S.No Sample Collected From Unit
Time of sample collection

10:00 AM 2:00 PM

1 m8/l 4.0 3.6

lnlet at 45 MGD m8l 1.6 1.2

3 tnlet PsT mell 2.0 1.6

me/l 1.2 1.2

5 Final Effluent mell 0.8 1.0

i, Delhi-

(nannprl hrr /-arn (nqnrrar

){L

3

lRaw Sewage(Before Dosing)

loutlet esr
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