Actiflo® Carb in Drinking Water Deep Treatment

—Ozone+GAC vs Actiflo® Carb
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Environment Background 557 5t

~ » NOM (Natural organic matter) affects potable water quality by contributing to
disinfection by-products (DBPs), biological re-growth in the distribution system,

colour, taste, and odour problems.
TERCK M ZE RGEH, NOMCRARE I & R E T 12 T B El =
Y1(DBPs) A X AV FAEK N K KRR B, SR
% R ]

» Total organic carbon (TOC) or dissolved organic carbon (DOC) provide an

indication of the total organic matter concentration.

B AR A AT PUE B A Lk (TOC) Bl g A HlAk (DOC)
2 R R
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Background Of Case Study — DBPs Limiteds
Water EHIEE—XH /K KEZREIY)

rlnklng

IndexF5 4k Limited datefR{E

Chlorodi bromomethane & YR B 4% 0.1

Bromodi chloromethane YR 5 F 4% 0.06

Dichloroacetic acid 5 L& 0.05

1,2-dichloroethane 1,2- & L4 0.03

Dichloromethane .5 B ¢ 0.02
THMS =X H e 1

TCA =LK 0.1

Bromoform =R FHLE 0.1
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Actiflo® Carb : Background i 4 ik

» Riskof Treatment Drinking water market

R AR AT R

> First goal : Treat the Organic Matter in raw water

BEHR: B KT HFEYR
> Only two countries have an official TOC regulation :
REWITEKXEAEELTTOCKREHIE:
— USA: D/DBP Rule which requires the following % Removal of TOC
HE HER YA ZER N PR TOCERR

Matrix of required TOC Removal Percentage

FHFE I TOC 22 B A

Raw Water Alkalinity J5i7K %22 (mg/L as CaCO3)
Raw Water J5i7K TOC (mg/L) 0to 60 > 60 to 120 > 120
20<TOC =4.0 35.0% 25.0% 15.0%
40<TOC = 8.0 45.0% 35.0% 25.0%
TOC = 8.0 50.0% 40.0% 30.0%

— France : TOC in DW is limited to 2 mg/l based on a 2001 French law
RPE2001F% H — AR K P TOCHKE RME (=2mg/|
> (Canada usually follows US EPA regulations
NS D H A 36 M AR R E I
v WHO suggests to reach 2 mg/l of TOC in treated water
th Jt T A4 Ut 26 b FR ) /K Fh TOC A B 2mg/ i i
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Actiflo® Carb : Background B3t

o Rlsk of Treatment Drinking water market
KA 7K AL 3 T 3 AR

> NOM problems in surface water, even with TOC regulation :

HI{EETOCTRAR LR, FEHIR K L AFENOMIT] [ 1 :
* Problem : Organic matter reacts with chlorine to produce carcinogenic by-products
A BSR4 BUE YR )
« THM limits to be respected : &FETHMFBEI T :
« ltaly & A#/: THM = 30 pg/l (world record)
« Germany 7Z/# : THM = 50 pg/l
« USA Z£/#- THM = 80 pg/l (also for HAAS)
« France /Z4/% : THM = 100 pg/l
« Australia A A/i¥ : THM = 250 ug/l
HAAs limits will also be applied in Europe soon, as it is already the case in the USA.
ERE LRSI X OBREIIRE, BRI PRt R .
« DOC removal to avoid / minimize biological development in the DW network (sanitary

purpose) 7EEK 7K EC 7K W 24 v 75 22 22 Br DO C LAEE S/l /D A= W) A2 < (T AE B #%)
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Actiflo® Carb : Developing Background &

> Pesticides and emerging micropollutants in raw water :

JR K FR A 25 R X G
* Hundreds of different pesticide compounds found in surface water
JFK IR EE AR AR 2540 54

« « The Top 8 »
- AMPA & FEBERR(, (France 75 [H)
« Gliphosate . i , (France 2:[H)
- Diuron#( #. %, (France 2 [5)
« Isoproturon 5t A%, (FranceiZ [H)
o Atrazinefi[hiE:, Simazine b5, (All Europe4=EXiH)

 Desethylatrazine —. ] ZEf4F 7% | (France, Germany, Czech RepubliciZ: &
. PEEASE)

- Hexazinon ¥ #%ii (Czech Republic £ 77)

* New micropollutants are continuously discovered !
BT s REAEANT A A T !
@ veoua

WATER

Solutlons & Technologies



Some Matured Technology of Deep Treatrl |V|ark
r'n iﬁﬂ:ﬁiﬁ‘hﬁ'ﬁtﬁﬁ A EH R pa |

g

» Ozone+GAC/ REA+iE MR g

- Actiflo Carb/ ERUIN R UTIEHE

« MIEX of ORICA Watercare (Australia)
YRR S YR L B D % i 7K AR B &R 45 (22 7 20

 Nanofiltration membranes/ 40k i J& i

- UF /#BJE
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Design Basis for a Case of Technology Ol T

R AL SR P EAE R

» This case study is based on
Beijing Dingjiawa DWTP.
XA GBI EE T AL R AIK
JOBZYIIN

» The treatment capacity
Ab P E:340,000m3/d.

» The raw water quality

JRIK &= ‘
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Il - Deep Treatment Method One: Ozone+GAC

R

J15:

UTA

b_‘.

R

+HiE

IR eI

@ veoua
WATER

Solutions & Technologhes



Deep Treatment Method One: Ozone+GAC
R AL B e R G AR IR i

PH adjustment

RO T PACL PAM PACL

BRI S BT

PACL PAM

Refim RBA PAM
Vo RN B
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Process Description

TZHiR

Pre-ozonation TR Inter-ozonation /8] R4

Flow ratedii & 14875 m?3/h 14875 m3/h

Number of process lines 2 2

mELHHE

Description of contact One contacting tank Three contacting tank

chamber — AN it = ANt

el = Hi38

O, dosing Average dosing rate (mg/l): 0.5 | Average dosing rate (mg/l): 1.5

REFME Max dosing rate(mg/l):1 Max dosing rate(mg/l):2.2
SEEBINZE: 0.5 mg/l SEHBMZE: 1.5 mgl/l
BARHEIZE: 1 mg/l BAHINZE: 2.2 mg/l

Contacting time 2 min 44 6min 4%

P Ak I} 1)
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GAC Filtration — Process Description

RS =T &M

Item Tt H Deep treatment lineyR B Ab B 2%
(340,000m?3/d)
Dirt Flow ratei & 14 875 m3/h
Filter numberygtt £ 10
Filter surfacey& b iR 111.98m2ffilter
Retention$F 4L i 8] 11min
Filtration media GAC depth € EVRE:2.4m
T UEA R Effective sizefg Rki42: 1.0mm
Water height above filter bed during
air water filtration
- vis ik g BA ) E PR _EKR: 1.3m
_ Filtration rateid J& £ & N: 13.5m/h
A N L‘._J:
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lll - Deep Treatment Method Two: Actifo Carb Settler
RBEACER TR R IR 0K i DT e
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Deep Treatment Method Two: Actilf

VR EE AR TV — : BURPIE IR B AN BT : i

—-"'_.- s
--"'_'_.

PAC is used in drinking water processes to remove:
M ARTE IR AT IKAK T ZH kR

> Pesticides k%

> Algae microtoxins R MHFE

> Other micropollutants HABG75 44
(such as endocrine disrupting compounds and

pharmaceuticals
(ECAIAEE N 93 ) TSR A 25 W) AR
» Natural Organic Matters (NOM)
RIRA VA @ veoua
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VR A B e = T
/

PAC PACL PAM

BAE s B A A
PHadjustment . DGy EANL BB PACL
R T RERILH 3 ;
| )ﬁﬁﬂfﬂi’ ! BESAEE

v

>
PACL PAM
RE|AME RA
W
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Actiflo Carb — Operating Principle

W N
TRME A S AU R DT e i —Is 4T R B N
~~ Sludge + PAC p—
Used PAC o A e 3
' éfteraction TG e BRI Recirculation sand + PAC
E R RIR TR+ A R P R B
TR E Service water
TP AK
Polymer
| Coagulant [ | Ra?) Treated
A Water

IR ?|r |

o EiS e

PAC return

//////

“fresh”
PAC

addition .
B RS Coagulation Maturation /

P IR N TR ballasted floc

RLRE R 3R R /A

)%a\kv e Pre-contact PAC settler ) veouia
- VL o

o AR 1 o TR ik



Actiflo Carb — Operating Principle M _
AR —IB 4 T h

TR = 2% 5

|_

/X

-

Settling Tank outlet
YTVEH H 7K
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OperatiOn ié//fﬁ: J .

2 Wgé regular Actiflo, a contact PAC tank is addéa ﬁﬁstre H\
. the coagulation tank.

5B R IR DCE AR B, B80T — AR R TR PR Rl A 1 VR RET
1)1 o

» When the quality of the water to be treated requires PAC injection, fresh
PAC is added continuously to the raw water to be treated. PAC is
recirculated from the settler to the contact tank through a MA
hydrocyclone.
L T AT MR, KR AT 53 S I/ B e i
IKH o K AR P e NPT Tt 1 T MAZK 3 TR 28 T 5B - 1 Al A

» In the hydrocyclone, PAC goes in the overflow with the sludge, while
sand is washed and returned through underflow to the maturation tank.

FEK et de B, By AT PR R 55 0e — R o i I F i, Tl 4 on 185 Ik
Ve N HLB R IR A
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Actiflo Twin Carb (Actilfo_ + Actilfo carbon
XL T A AR IR e 2+ T R R

Vo ARG TR

AR B A P

Recirculation

Recirculation sand + PAC

Service

water =5 E g
TR Ffl Polymer =5
Coagulant = A =7 Y bk

Treated wate

LR iFR | e |

“fresh”
PAC . 3
addition _

Coagulation ~ Maturation / J Coaqulation Maturation /
Tt ballasted floc R " ;:cullastei{l floc
LR/ Settler AL RIS ooty
JEAER Y DRI -

Figure.2 : Diagram of Actiflo™ Twin Carb
Actiflo Twin Carb XUF R UTiE iz &
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Actiflo Twin Carb X" & 2 ik i /&

B

» It is a combination of a regular Actiflo followed by an Actilfo
carbon. It is used instead of an Acitflo carbon when the water
Inlet turbidity is >5NTU or SS>5mgq/I.

U W A A U TE R A A A A v B N R e Tt i
M S . A EE BRI = R0 R TTEE it =3 A K M BE
>5NTUEL FE 44 & FY>5mag/l .

» In the 1st Actiflo, turbidity and SS are removed, while NOM and
micro-pollutants are removed in 2nd stage.
TESE— PR PR TE B, 2 B2 Db S AR B VR It 25 %
AL —m o B, BB RN ARG S 5
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Actiflo Carbon Process Description

RS B RO 2R PTvE s T 2 ik

PAC contact tank ¥y KRG R Ml (3 units 3R 51)

Number of units®2.c% H

Design ¥t

One contact tank for one ACTIFLO settlersSAMSRbIE IR T M 1% — kb
PAC Retention Time =5min ¥ K 7& 1 55 85 B 1] =54 &t

PAC A 3G =

Dosage:15 mg/L average ;25 mg/L as maximum
BnE: 15mg/LF¥; 25mg/LE K

For 45 — 50% efficiency removal %} F-45-50% 2= R %
PAC concentration inside the actiflo is around 2 g/L.

TR PR UTIE I PR AR TS P IRIR K Z929/L

Coagulation tankijB#tit (3 units 3% 71)

Design ¥t

One coagulation tank forone ACTIFLO settlersBAMERMEIRTTIE ML % — AR B
Coagulation Retention Time = 2.21 min JREEF)E B i (8] =2.2147-#

Coagulant JB&ER

Coagulant : PACL (10% Al,O,, density=1.20) JB5: RATIE (10% =5 —4H,
FE=1.20)
Dosage : 20 mg/L Hhn&: 20mg/L

BR

(28]

Maturation tankZULi#E (3 units 3 &%1)

Designix it One maturation tank for one ACTIFLO settlers—/NBVk RES AR IR T TE R
Retention Time = 6.41min {5 & K [8]=6.414 %%

PAM dosing 0.8mg/L

B IEE R In & Dosing type:2g/L (solution) #InERL: 2g/L (BFHE)

Settling tankytiEdt (3 units 3MNF51)

Design ¥t

Settler DiameterJiiEit E&= 14 m
Upflow Velocity EFH-#E : 35 m/h
Hydraulic retention timesK J745 & i} &)= 15.92min
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Actiflo Carb — Various types of PAC tested
DA A v 250N e U Tt — B Rk A P 2 1) 22

Selection of the right PAC is thus paramount

& 2 ARV PR IR SR e

31:

i3
FEEN

EWE

Pica XP 17 Pica MP 23 Norit W 35
Originki& Coconut Shell Wood Wood
BB 52 ARk 7SS
Activationyg Thermal# Jj Thermal# Jj Thermal# Jj
Apparent density 0.52 0.41 0.43

Porosity &

Microporousf#FL

Meso/microporous

Microporousf#FL

A-FLIAFL
lodine Index 920 980 850
BiFe % mg/g
Average size um 24 23 15
TR Microporesfi#lfL. <1 nm

1 < Mesopores/fL< 25
nm
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PAC |njection*ﬁ3l<‘iﬁ'féz%fza‘§t73n

> |tis important to have a separate dosmq Dump

N

lection line for each Actiflo Carb.

Q—/N}"ﬁ /

&P = RO R T e 18 92

RE

[T

» PAC dosing is controlled by: £

jl|ﬁ\j§s‘ﬁllﬁ

H A BN 25 26 2% 2

i)

A

=

RN E

» Organic Matters measured by UV absorbance.

SRHMEOE I AT HLAIR

» Water flow at the inlet of the Actiflo Carb.
DA A = I R YT vE iR AL B K &
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PAC Recirculation i {47 [B]]

—
g— -_,-'—'-"'_'_._'_
‘__'_'___,_-'—"'-'
ga—
G

i

» The pump recirculing the PAC, sand and sludge mixture from
the settler is a special centrifuge pump with rubber coating.

> [ MTTVEBTTTE R R B RTENER . AP AT5 TR SV R
—ANRFIR IR AE RS P Ao R 58 A 2 PR 2500 2R
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PAC Extraction ¥ RiFHKR T ]

» \When fresh PAC is injected, “old” PAC should be éX:fF.act-

- keep a constant PAC average concentration.
PN A AT AE I A5 I AR AT A I I A2 A 0 125 HY
DAOR$F— I E I R~ 2 080 ARG TR M AL

———

1: PAC+Sludge from the hydrocyclone overflow
K KT GE I 75 vt D I 9 AR 7 P+ 77 e

2: PAC+Sludge to the contact tank

A R HI 7 AT P 5+ 77 O VEOLIA
3: PAC extraction #7747 M2 772 i



SV filtration 5% J&

Ozone+GAC Actiflo carbon
REA+IE MR TP = BN R UTVE Tk
Filter number 16 20
Fllier Suteee 112.9mz2ffilter 112.9mz2ffilter
&t 2R TH A ' '
. : : sand depth sand depth
Filtration media . .
N U B R U2 B B
Aleien e N: 8m/h N: 6.3m/h
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Sludge treatment V5 AbE

gy==!

£
! '?ul" - !

N ; & .".
e ':-?s’f

e |
-]

Actiflo carbon

Construction Ozone+GAC
gE) A +ATE RIS ORI QRN
Sludge Sludge Sludge Sludge Sludge Sludge
Concentration | Production | flow rate | Concentration | Production flow rate
ACTIFLO settler
, . s s 1.2 g/l 10,280 kg/d | 357 m3/h 1.2 g/l 10,280 kg/d 357 m3/h
MR IEFR TR J J J J
. . 450m3/ 450 m3/
SS\Q;'%%E 54 mg/| 390kg/d back 23mgl 207kg/d back
o wash wash
ACTIFLO
carbon
N , — 0 0 0 1qg/l 4708kg/d 370 m3/h
R IR R . <
. . 810m3/
GAC Filtration
oy ins 25mgl/l 202kg/d back 0 0 0
T HE e
Total sludge
production 10,872kg/d 15,195kg/d
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IV - Comparison

ZR:3%
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The footprint G HuEAR 0zone+GAC Actilfo carbon Areal Area2
SRR | BEEEREANRRE | D) | ()
=g Al i Hb2
water line | Post coagulation tank J&5VE#EMH L*W*i=45*8.9*8 NA 401 NA
KA £ ISl
Actiflo carbon(include post NA LkWkH =48. 4%43. 2%9 NA 2091
coagulation)
SPR TR BTN BIUIETE (BBITE [ |y =73, 5450 7473 | Leil ~97%54. 747, 3 4020 | 5306
Backwash pump staionx{H¥EZR uh L*W*H=22*12*8.3 L*W*H=22*12*8.3 264 264
Inter-pump station™[E]FEFFZR Y LxWkH=17. 15%12. 6%5.6 | NA 216 NA
Inter—03H [A] B4R, LsWkH=17. 15%43. 5%7.3 [ NA 746 NA
GAC filter URLiE R g LkWkH=67. 3%47%7. 8 NA 3163 NA
Backwash pump staion L*WxkH=19%12%8. 5 NA 228 NA
[A]3t 2%
Ozone generation roomBR4E & L*W*H=14.4*15*5.8 NA 216 NA
Ozone container ZREfELF L*W*H=10*10*4.3 NA 100 NA
PAC preparationfy 7K & MR & BT LxkWkH=13%11%11 NA NA 143
5878 9354 7804
@ veoua
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Ozone+GAC | Actiflo carbon
REHEMERIE | ORI R RO SRR Hh
unit cost /unit RMB unit cost /unit RMB
/day (RMB) AR /day (RMB) ART
Waterline( A £ 2245) Waterline( K L2246
powder activated NA powder activated 500
carbon(PAC)# AR i ok carbon(PAC)#} A i ¢ ' 17,850
coagulant(PACL, 10%)i# coagulant(PACL, 10%)#
e S L 1,7 2. o7 e AU 2. 7,
BERICR A A 85 | 200 SOT0 e e A ) 00 >00
flocculant(PAM ~) £ 55 flocculant(PAM ~) £ 55
o T NA o T 286 20.00 5,720
(RN MBI ) (R A %)
Microsandf# 7> NA Microsandf# 7> 510 1.60 816
O,/ A, 5,355 0.65 3,481 O A NA
Granule activated carbon Granule activated carbon
(lifecycle=5 years){ikii% | 589 4.50 2,651 (lifecycle=5 years){ikiih | NA
PR (4= A JE 3=54) PR (4= iy JE 3=54)
Power, KWhFEEJH 23,242 0.60 13,945 Power, KWhEEJH 6,556 0.60 3,934
Sludgeline/zJE4¢ Sludge line/7JE4¢
coagulant(PACL, 10%)i# coagulant(PACL, 10%)i#
e S L 2,64 2. 2 e AU 2, 2. ,81
BERICR A A 040 | 2.00 2280 e (e A ) 209 | 200 I
flocculant(PAM )234t7] | 24 20.00 480 flocculant(PAM )234E7] | 26 20.00 520
flocculant(PAM )£kt | 33 40.00 1,305 | flocculant(PAM )&k | 46 40.00 1,840
Power, KWhFEEJH 3,088 0.60 1,853 Power, KWhFEEJH 3,088 0.60 1,853
Sub-total (RMB/day) /) z/ 32,564 | Sub-total (RMB/day) /77 P




» CAPEX
Actilfo carbon<Ozone+GAC

> jjxi-m‘{ﬁ_} /, .y N VLN = N N \
- TG A 12 RN 2R DT e b < B4+ 1 M 2 e it
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O3+GAC (solution 1)

Actiflo Carb (solution 2)

R FURLIE R (R PR T 5R1) UM RIS m ROIn R T vE it (R 7 %22)
CAPEX (M&E) — Exclude Imported VATEEEE 3 WU/ B %) —k ORMERIRSN i
Mechanical/EquipmentiLif/ 1% %% RMB equiv | Mechanical/EquipmenttLig/ i 2% - RMB equiv
water line k4 PE4E water line A4fBE4E
Inter Coagulation tank [N V& & 235,898
SV filter(16x112.9m?)SV it 16,674,534 | Actiflo carb Jii i 15,734,848
Inter pumping station P 42 ik 6,948,328 SV filter(16x112.9m?)SV &t 12,681,852
Inter-Os R4 [H] 46 AL 28,821,186 0
GAC Filter (10x111.98m?)
RIURL Y P 2 0 23,116,082 0
Chemical dosing system Chemical dosing system
&R s 356,068 LRl B 1,535,456
sludge line/7JE4¢ 0 sludge line/7JE%¢ 0
Sludge retention tankys Jef5 5 it 993,854 Sludge retention tankys Jgf5 54 ith 1,116,232
Sludge thickenerys JJg i 4t 2,111,208 Sludge thickenerys Jf¢ i 4iith, 2,111,208
Thickened sludge storage tank Thickened sludge storage tank
WA 15 e i A7 87,522 Wi e fiti At 87,522
Sludge dewateringys JJ¢ i 7K [] 8,454,896 Sludge dewateringy5 ¢ i 7K [H] 10,003,696
Chemical system{t. 228N 24t 636,410 Chemical system{t. 22N £ 4t 687,698
Piping & %% 0 Piping B8 # 4 0
water line7K b i 2k 4,871,436 water line7K b P 2k 2,458,718
sludge liney5 e 4k 318,718 sludge lineys e 2k 318,718
sub-total (exclude spares) )z 93,626,142 | sub-total (exclude spares)/pzf 46,735,948




CAPEX %t 5t

O3+GAC (solution 1) Actiflo Carb (solution 2)
REEHHEMER (R TTEL) PRSI = BN 2R T v L (A 4R 7 58 2)
EICA EICA
Electrical H< 6,274,188 Electrical 5= 4,163,760
Automation H 31t 1,538,462 Automation [ 51k, 1,487,180
Instrumentation 1% 1,677,780 Instrumentation 1% % 1,582,310
Engineering T £ 400,000 Engineering % 400,000
Spare parts # /F#57) - Spare parts #4254 ;
su b-tojtli;(e%c}%g;}%pares) 9.890.430 sub-tof/illi;(eg};%ej)pares) 7 633,250
M&.E Sub-total (with | M&E Sub-total (with | 46.735.948
exemption of Custom Duties)| 93,626,142 | exemption of Custom Duties) o
PIH& 22 85 et (LK) L& 2285 i (ALK )
Custom duties F# 3,338,743 Custom duties F# 1,230,368

O?E_PLIA

B Tochackehs
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O3+GAC (solution 1)
R+ BURLIE R (R TT 2 1)

Actiflo Carb (solution 2)

Installation 223

DU A v 8 B IR AR LU 1 (R 9T 52.2)

E&ICA installation, including cablingH,

E&ICA installation, including cabling

Lo, B, TRk, ama | Y0000 D wak mae. TRk, agig | 270000
T‘I;?éi;p*%[%?;irgchanicaI installation (15%) 7.021.961 T‘Izéqéi;p*%[%?;irgchanicaI installation (15%) 3.505,196
Installation subtotal Z%#&/) 7 10,221,961 | Installation subtotal Z#&/) 7 6,205,196
Civil Works +# T8 Civil Works +# T8

water line AL 222¢ water line AL 222¢

SV Filter 3t 16,500,000 | Actiflo Carb JiE it 8,000,000
Os Contact tank 54 it 2200000 | SV Filter itit: 13,000,000
GAC Filter Fivk i 4 x g it 16,000,000

sludge line/7 646 sludge line/z B4

Sludge retentation y75 g {2 ¥4 [A] 1,100,000 Sludge retentation 75 7e{5 B4 [A) 1,100,000
Actidyn Ekik it 1,200,000 | Actidyn kit 1,200,000
Dewatering house Jlii7K [i] 1,500,000 Dewatering house Jlii7K [i] 1,500,000
Ozone generator room .48 il 4 500,000 Ozone generator room .48 % 500,000
Chemical room 44 InZE 5] 750,000 Chemical room 44 InZE1H] 1,000,000
Civil works subtotal & 7.7/ it 39,750,000 | Civil works subtotal =& 7.7/ ¢f 26,300,000
TOTAL CAPEX (include CD) # &% # | ..~ 5. -0~ | TOTAL CAPEX (include CD)&&ZZ# | v >ne 115



PR 7 S5 B i 45

Content 03+GAC ﬁx}g;)ﬁ‘c%?n "
=~ +“ ‘ y “IU‘}H_jt = \ :Iﬁ:'} :
N REAHHEERIE T
Capex B % = {3
OPEX 21T % H 1% =
P % /b
BT REN 85 (g
BHEBITEMMEE BMEIR (g3
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Project Reference T2 5245
Actiflo Carb &Aetiflo Carb Twin fEMEFT

- | “ 3 jﬁ‘:,,'
%4!59‘%01 A
» Actiflo Carb B

« Bouil de Chambon (Commissioning 4=} [a]: 2009): 13,200 m3/day
« Kermorvan (Commissioning /4= [a]: 2009): 8,400 m3/day
 Montry (Commissioning - 7= [a]: 2010): 12,700 m3/day

» Actiflo Twin Carb XU &R0t

e Lucien Grand (Commissioning 7= [i]: 2009): 66,000 m3/day

» Landivisiau (Commissioning 4=} [r): 2009): 12,000 m3/day

* Perros Guirec (Commissioning 4=/ [r]: 2010): 9,600 m3/day

« Miré Moranne (Commissioning 4= [a]: 2009): 5,300 m3/day

» Aire sur la Lys (Commissioning H- 4=} a]: 2010): 100,000 m3/day
« Parker (Commissioning /4= [r]: 2011): 38,000 m3/day
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Actiflo Carb Trials — Gatineaux, Summer 20
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Actiflo Carb Trials — Gatineaux, Summer 20
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Actiflo Pre-Treatment Actiflo Carb Treatment =

DA PN e T Ak 24 TR A 15 2 55 0 2R e it AL 2
With FeCl,, pH =5.0 = 5.5 PAC Dosefy ARif e inE= 3 mgl/l
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PAC character — Result of Gatineaux
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The PAC choice depends on the pollutlon to be treated. Jar-tests have to be
run to determine which grade of PAC is best for this specific application and the convenient dosage.
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Actiflo Twin Carb at Parker, CO, USA (200f

» Parker, CO-10 MGD (38,000 m3/d)
> High DOC content water

R AT LB 25

» Treatment Options Considered
2% 58 I AL 7 VR R
> Ceramic Membranes[i & fi

> MIEX (Magnetic lon Exchange resin) +
Ceramic Membranes

MIEX (1 25 A8 F B 5 )+ Fie) 28 i
> Actiflo Carb with PAC use + Ceramic
Membranes

DA I 1 G+ B B

Paramete Value
ZH e

boc 7-15
VAR DL
IV 204 0.15-0.2 cm-i
IR
g;; '*d'ty 10 - 30 NTU
bl—zléglness 111 - 190 mg/L
Alkalinity 114 - 156 mgi/L
e
lron £k 0.11- 16 mg/L
Manganes £ | 0.005-0.2 mg/L
pH BRHHE 8,5

* During Rain events up to 300 NTU
TR E T2 300NTU




Parker, CO, USA

» Ceramic Membranes [ ik

> Flux i & - 90 gfd (153 Im?2h)

> Backwash interval [EI5 K2 = 60 min DOC Removal

> Coagulant / Dose J#&E57)/#% 1= > FeCl;:100 mg/L WA DK B R Z

. 50%

» MIEX + Ceramic Membranes

> Flux Vit > 90 gfd (153 Im?h) ‘

> Backwash interval [2]37 6] B > 60-90 min R LR 2 R

> Coagulant / Dose i&#E57)/#% = > FeCl;: 100-120mg/L 50% - 60%
» Actiflo Carb + Ceramic Membranes

TR ATE A 1oy O e LT T + P 78 fi DOC Removal
> Flux Ji = - 90 gfd (153 Im2h) %%ﬁ*ﬂ%‘l\tl}%g

> Backwash interval [F] 7 7] B > 60 min
> Coagulant / Dose jR#&t51/# & > FeCly: 100 mg/L 60% - 70%
> PAC Type / Dose ¥ K iE VERFA/HL I > PICA MP 23/10-60mg/lL. () VEOLIA
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Parker, CO, USA
- Full Scale DeS|gn éﬁuﬁ

> Raw Water DOC i /K % fi# 45 L% = 15 mg/|
> Actiflo with Enhanced Coagulation at pH 5.5
1 Bl 2 5. S IR AT 34 9 VR Bt ] ) Actiflo Bl A 24 v 50 g i
> Actiflo Carb with 20-30 mg/L PAC dose
PN 20-30mg /LA AT 11 2 RO AT B4 v 3 B IR e T
<_¢ > Ceramic Membranesi ik

Actiflo Pretreatment Actiflo Carb Ceramic Memb.
AR UTIE B TIALEE: 70% TR PR = 2 BE AR UTIEHE: 50% B 10%
> DOCHEF MK = 4.5 mg/l -> DOCHHEHFHLER = 2.25 mg/l > DOCHEEHLEK
=2 mgll
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Selected Actiflo Carb Plants under Construction
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Lucien Grand TR IE IR YTIE M ; TANK ACTIFLO _J (e UFiByE
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(2009) ik TANK 30 mih
O34
: ACTIFLO
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