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Thermal Hydrolysis Advanced Digestion crewc"ngenew

Fundamental change in sludge properties
(non-reversible reduction in viscosity)

= Sterilization with

Minimize or eliminate IC\ITlass i Biosolids
Higher loading digester upgrades O pathogen
tes to digesters regrowth
= g = Stable digestion
New digestion performance
significantly smaller = More biogas
production

* Minimized foaming

* Minimum odor

* Homogenous cake
easy to spread

Improving = Reduced carbon

dewaterability Less energy needs for footprint
downstream

Less Biosolids out

v' CambiTHP® - Proven technology
v Exceeds reqgulatory standards
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Cambi — A World Leader in Thermal

Hydrolysis Advanced Digestion

Blue PIais WWTP, Washington DC, USA

Psyttalia WWTP. Athens, Greece
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Cambi Supplies for 60+ M for Sludge Treatment
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OTHER CITIES
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Cambi Thermal Hydrolysis — Repeat Clients
EHBOKRES (B8 &)
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Cam bl 1'2'3'4'5 -recycling energy
$5381-2-3-4-5

0 One (1) Core Technology— %0 £2K: Thermal Hydrolysis#

N
0 Two (2) main application areaspy ™ 3= W 4tk
0 Sludgeisike

01 Biowaste g 13 3%

0 Three (3) Process Solutions =2k 1. 2 5 £k
0 CambiTHP-Full JRZEFT B ¥kl Bk fE
0 CambiTHP-WAS 28424015 Je oK il
0 Cambi SolidStream 5% 38 # K g 5 T B #lii K
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Cambl 1 2 3 4 5 -recycling energy
R2EH1-2-3-4-5

0 Four (4) capacity scalesPU/™ kb 2 $i %
0 Xtra Large scalef@X#AE: >200 tDS/d (>1 million m3/d ww)
0 Large scale XFEE: 60-200 tDS/d (0.3-1 million m3/d ww)
00 Medium scale® i 20-60 tDS/d (0.1-0.3 million m3/d ww)
0 Small scale/MJAE: 5-20 tDS/d (<0.1 million m3/d)

0 Five (5) Business Units F. ™MV 45 X 15,
0 AmericaZE
0 APACITER
0 Europe Rk K Fii
0 UK & Ireland 948 = 5
0 Emerging Markets#T 2 117



Sewage sludge production in China

0 2010-2015: 30-40 million wet tons/y (6-8 million tDS/y)

0 2016-2020: 60-90 million wet tons/y (12-18 million tDS/y)

O

O o0oo0o0oaad

Increase in wastewater capacity

Increase in effluent requirement

Increase in treatment percentage

Black and dirty water bodies elimination
Sponge city construction

Dramatic upgrading of environmental facilities

O Urgent and high demand with need to speed up at high level

O Low VS in sludge from Southern China, calls for advanced and co-
digestion

O High sand content requires optimisation

C.:M:1

-recycling energy



C.:M:1

—i’L—'.'C':,"C“I"Ig energy

Five objectives for treatment

SRR A B R

0O Stabilizationf@sE4k: degrade organic mattersfEEE LY
0 Reductionf®EA4L: remove water contenti®>7k 4 (READEHIMNPIED
O HygenisationZZ44k: kill pathogens X KRR E (E¥=d)

0 Energy recyclingge¥i4k: biogas /thermal energy production¥@< g%
#EE

0 Resources utilisation%JE4: Organics & Phosphorous and micro-

nutrient recycling to land AR BEREEEFREIHAH
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Principle of Cambi Thermal Hydrolysis ™"

RS PRIK i R I

L -

O Batch heat sterilization #tx 04 7H B

0 Meets all known safety standards worldwide, USEPA alternate 1 time/temp Class
A batch — no reactivationyi 2 T A [E b CURH ) 22 4brife, 5 N B 2 R E rIAZL,
fiLRACER, TE ORIERD 4

0 Destruction of Extra Cellular Polymer — ECP#: & 75 &)

0 Sludge becomes compressible for dewatering (10% DS% gain) and less viscous
10% hydrolysed =~ 5% conventional)i5 Ve 7 T- Wi /K, #&E10%0) & B, A%
R, S it (BUKMER10%4HH 5 T1E 50 H]5%)

0 Hydrolysis of insoluble CODIE fi#14: COD I /K fift

0 30-50% solubilisation enables very rapid digestion, 10 days HRT, 60% VSR.
30%350% 1) 9% i FE A P AL, IABI10 K15 BT E],  60%[ B

O Steam disintegration of particulate matter ik 47 i 18 id 2% 15 R0k 44

O Irrlcreases digestion rate and reduces viscosity furtherik— 5 2 & 8 4k A1 B AR KL
3
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Cambi Thermal Hydrolysis Process

Configuration: Pulper + Reactors + Flashtank

Continuous feeding to Pulper, BUT batch feeding to reactors
Steam injection and pressure cooking 20-30 mins at 150-170 °C
Flashing under pressure for cell disintegration

Waste heat from flashtank back to pulper for pre-heating
Process waste gas to condensation and further to digestion
Cyclic operation mode

>
>
>
>
>
>
>



Thermal Hydrolysis Advanced Sludge Digestion Flow Sheet

I\\\7}<ﬁg;—%/)ﬁ_‘l%_z&}%%

Filtrate / centrate
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HICHAR T 2R

,  Filtrate / centrate

Primary
sedimentation

Inlet
Primary sludge

Secondary
sedimentation

Biological treatment plant

Qutlet

[ l.Il‘llllll‘lll:

l‘uu:llu‘ll

T K fi&ie
Pre-DW Silo

a4
.
Blended raw sludge, Waste
) - activated
I sludge
| 4

Returned bio sludge

| Process gas

s
=4 >
Reused steam
THP i ﬁ
! R g
rF 3

Post-dewatering

: 5'»& ‘%%o e ik

Pathogen-free

LAk e [

Therm Hydrolysis )t AD,, .Pcsst W

Electricity

AT . s R

Biogas use, CHP Final cake to land

Steam Boiler
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Cambi Value for Municipal Sludge and =~ ™<=
Biowaste Treatment

RE X B RAM AN R E T HRNE

0 Recover nutrients and produce Class
A Biosolids & Fertilizer.[s] i & 3547,
AP B A AR R (RR <)

L -

ol

0 Generate clean,
renewable energy from
waste. W\ A P15 7
ARV (4

O Reduce or eliminate
residual waste disposal.
/D B B e R R Y
B GEHE)

O Save millions in
annual costs for the
cities. i £ iz 1T A

(P4)

O Cut greenhouse gas
emissions
dramatically. K i & Hil
PR = AR (4




Conventional vs Cambi Digestion for sludge

3-6%
20-25
Big
Low
33-37
6.5-71.5

30-45%

Low

High
20%-25%-30%
- Class B (partial)

~" " More

Digester Feeding DS%
Digester HRT (d)

Digester volume

Digester Loading rate
Digester Temp (°C)
Digester pH

Organic VSR%

Biogas production
(m3/tDS)

Biogas H,S
Dewatered Cake DS%
Biosolids hygienization

Viscosity

C:M:j

9-12%
15-18
Small

High
38-42
71.5-8.0

50-65%
High

Low
30%-35%-40%
Class A (pathogen Kill)

Less

~t
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Smaller Digester volume: oycling energy
DCWATER- from 174000 m* to 58000 m?

Greenhouse gas reduction: 28% - 39% or 47,000 to 73,000 metric
tons of CO? e (equivalent) per year, compared to

=\3

—

= |

==\\ _ .
Planned traditional design: + 8 egg-shaped digesters CAMBI Design Chosen: Cambi THP (600 m3) + 4 digesters, each
(174,000 m3) CANCELLED of 3.8 MG* = 58,100 m? (1/3 of traditional volume)
%, 8N EMEL17400050 75K, BB BUH 35% overall CAPEX savings compared to traditional design

OPEX savings = 20 mill. $/year from today’s solution
RERTE, ROk, AN, RERLB3HE, REFILA3B%, B
ITRUEREFERRBE 2T AETES

HAL (1otE) FPEEMA KfaE (20iH4L) BIEFKHEL (211H4)



ERE: Kapuciskal\& 2z

Cake volume reduction : CM-:1
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Kapuciska from 20000 tpy to 10000 tpy

s e R Before CAMBIJEH:
i M B e €PE 20,000 tpy, 20-22% DS,
T | | Smelly, high level of pathogens

After’ X RE)F :
10,000 tpy Cambi cake
30-33% DS

Low odour

Free of pathogens

= 20000 R 5 2] 10000
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DC Water: Fecal Coliform Results ( Biosolids)
BRI S R L BRK SR T A 44T

2,000 BFP Fecal Coliform
7 day geomean

1.BDD -

M20154FE2H 11 H I3 H 10 H KB shiE .

400
M
P
M 200
!
. Class A
r
L O e
¥
£  goo
L
i |
™ &00
200

Chinese Hygienic requirement

200 - o g Y R oR  BAR R
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Biosolids Quality: cé‘l"!‘é

from sticky and smelly to particulates and soily

EAERRR: AT SR TR AN £

1 BRIk, % flgranules, porous

2 IaH, EA, WG ¥ discrete, airy, micro-aeration
3 HARHE L Hinatural composting

4 4[4 K JR i kill pathogens
5 AZ W)l ik Class A Biosolids




SAFE RECYCLING OF BIOSOLIDS TO FARMLAND

SEIR g
s /)ﬁ# é
THE

SAFE SLUDGE

IVIATRIX

Conventionally treated sludges :
99% pathogen removal

TG Ab 7 iR 1R 4% 2K 99%

Enhanced treated sludges :
99,9999% pathogen removal

s AL AL B JE R % K 99,9999%

(UK)

[y  THE SAFE SLUDGE \JATRIX

o] 3R st AY 52 [E B E

C:M:j
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CM:3

CROP GROUP UNTREATED CONVENTIONALLY ENHANCED
SLUDGES TREATED TREATED
SLUDGES SLUDGES
FRUIT X X v
SALADS X X v
{30 month haneast 10 month
interval applies) h.a;ruesll
MLErva
VEGETABLES X X applies
{12 month harvest
interval applies)
HORTICULTURE X X v
COMBINABLE & ¥ J J
ANIMAL FEED CROPS
- GRAZED X o | Dwmeek
GRASS razing
y Porvest
FORAGE .
- HARVESTED X A [

NOTE: « AN applications must comply with the Sludge (Use in Agricuffure) Requiations and DETR
Code of Praciice for Agriculiural Use of 5ewage Sludge (io be revised during 2007).
X Applications not allowed (except where stated conditions apply)
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DC WATER TURN SLUDGE INTO A PRODUCT
TeRe/K 53T e AR L an

O VISION: Transform DC Water’s biosolids from $7 million/year liability
into a $3 million/year asset

0 F R AR T T T B A N3 T 2 TE R s

GoOD SOIL, :
‘| BETTER EARTH: sissmeciicom

Bloom soil from USA HOST Minorga from Norway
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Carbon Footprint
i B 12

10000

CO2

ArE, L, B, 2R, NI, BEIR, &7, A8, b, e
Production, fabrication, transport, chemicals, manpower, energy,
operation, disposal, land use, plant
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Thermal Hydrolysis Advanced Digestion —™="%52
lowest carbon footprint

ok SRR BB A ERIERS

Table 2: Carbon footprints of 15 technical routes for sludge treatment and utilization ~~.@

(Source: AECOM Asia Co Ltd (2011)).

Ref Technical route Carbon footprint CO¢
[t CO4e per year]

1 Thermal hydrolysis, anaerobic digestion, biogas utilization,
heat drying (10% moisture content), coal substitution

(e.g. in a power plant or cement kiln) -500
2 Anaerobic digestion, biogas utilization, landfill with landfill gas utilization 0
3 Thermal hydrolysis, anaerobic digestion, biogas utilization, land application 200
4 Anaerobic digestion, biogas utilization, compost, land application 450
5 Anaerobic digestion, biogas utilization, land application 950
6 Heat drying (10% moisture content), coal substitution 1300
7 Composting, land application 2400
8 Heat drying, gasification, energy recovery 4750
9 Lime stabilization, land application 4900
10 Heat drying, incineration, heat recovery 5900
11 Lime stabilization, land application 6200

oK - w0 I AL -8 SR IR A VA I
THP-AAD-Biogas-Biosolids to land
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Cambi Practice for Carbon Reduction and C.Mj

Green Recycle Goals
RE IR HESR BRI B FRRVSE R

0 2017: 21 countries, 62 projects, 1.700.000 tDS/y total treatment capacity
#2017, 214 E K62 I H F AL — B 7 [ A

il

}

0 3660 GWh/year (610 mill. m3) of renewable biogas capacity in all Cambi
biogas plants, when used for electricity, replaces 1,500,000 tons/year of
CO2 emissions compared to using fossil fuels. & 7N Z3L 7S, M= T

=tMeERRE, A — A ot AR =
0 Total CO2 saving for replacing 5,663,083 Mg coal. & X Fi. i -+ 7 i i

O Low odor during treatment and final Class A Biosolids product for for green
production processi e Ak F it FE A B 2 A0 o A= P AR 7 it SR B R R, 3k
Plexta b T2

O Biogas to replace fossil fuel, biosolids for land application to replace
chemical fertilizer and micro nutrients, dramtically reduce landfill and
incineration, realise recycle economyyA < H B0 A RER, AV 84+
A A E AR B R TT s, RIEEE e D IR AE e, SEIUEIA 2 5F A H bR



Cambi Advanced Digestion in Mega-cities: C:M:]'
centralized treatment for multiple disposal o

REB LT AL TR

)

0 Londonf& 3

0 Thames WaterZshE +-7K 4% Renewables, Reduction, incineration,
biosolids quality, land bank and safety

0 Manchester = 1] #7145

0 Unitied UtilitiesEx &/~ H: Renewables, reduction, incineration, biosolids
guality, land bank and safety

0 Washington DCHE i [X

1 DCWASAK: X 7K 4% Renewables, reduction, Class A biosolids, land
bank

0 Beijingdt 5t
0 Beijing Drainage Groupdt 5 HE/K£E [4]: Reduction, renewables, biosolids
guality, land bank and safety
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Thames Water Sludge Management Strategy
RIETIKFH)T R E IR RS

0 To increasingly adopt treatment processes that will maximise the
generation of renewable energy and minimise the volume of sludge

E)J{(%Euced. AW RASMERARE L2, LU BARERRN, BESER

O To ensure safe and sustainable recycling, to give confidence to farmers
and food producers, but also to reduce our reliance on farm land b usi%?
other forms of treatment and energy generation. B fr &4 FIn] TR K1

AIH, WA 50, RIS AR 2K A A R YR
A % R%%%%gﬁm FrRERRE L HAtE K RERVBL

0 We are on track with the £250 million programme which started in 2010 to
increase our sludge processing capacity by installing ‘thermal hydrolysis’
plants (THP) at our Beckton (Newham), Crossness (Bexley), Riverside
(Barking and Dagenham), Basingstoke, Oxford, Crawley and Chertsey

Sewage Treatment Works (STWs). M20104E3k, #ise#A2. 54455, i@

w8 M HUKEITE (Beckton, Crossness, Riverside, Basingstoke,
Oxford, Crawley Chertsey) #&E=Ei5TEAHAE ST .
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Sludge treatment in Thames Water in recycling energy
[.ondon

R BERIE LT IKSHT R IE

0 Serving Greater London and surrounding areas for 15 million P.E. with
around 350 plants and stations, producing ca 1000 tDS/d. RS RKEEX 1EF0E
MHX, AO—FHEBAA, 350&Ki5K 14, i5REE1000tDS/d.

Q There are around 20 incineration plants in UK including Beckton and
Crossness. There will be 7 THP facilities in 2016 treating 520 tDS/d and
producing 318 GWh. B20&K B EIZE (&EBecktonFACrossness2EREER) |, Z)
2015 F HTERMRIKETHPIZ &, 4520 tDS/d, XH318 GWh

1. Chertsey 40 tDS/d  (1998)
2. Riverside 110 tDS/d (2014)
3. Crawley 31 tDS/d  (2015)
4. Beckton 100 tDS/d (2015)
5. Crossness 100 tDS/d (2015)
6. Long Reach 81 tDS/d  (2015)
7. Basingstoke 54 tDS/d  (2017)
8. Oxford 67 tDS/d (2014 Bio-Thelys)

Q 20205, BHZ400tDS/dAKE 88, BEALIEMABISE. Until 2020, there
will be 400 tDS/d to expand with THP to treat all sludge.
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Sludge treatment in Thames Water in
[.ondon

RBERIE LK SHT R IE

O THP is installed for advanced digestion for better dewatering

performance 7ER AAKBESLEHLBIIRT, HUTRERERES
B 7K

0 Implementing membrane filter press to achieve high DS

VBRESETIZRE, RAESHTE.
0 Chamber filter press + Bucher press #R4E/E € + BucherfiiiK.

O THP cakes are suggested to incinerated with partial PS in
SPG unit. THP e 2 W FEB D ViS5 S fe R & 15Kk .
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DCWASA: Nutrient and Carbon Recycling and ™"
Green Energy Biorenewables

TEBRTNFF XK ZEFIFIRIBIN K LR B BEiR B £ T

L JE PLAINS ADVA
MNUTRIENTS and c TE ATER TPE T EHTF NT: GREEN ENERGY
CARBON RECYCLING water is life A HESGUHL‘E RECOVERY FACILITY BIORENEWABLES

dewater.com/blosolids
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Blue Plains: One of the Largest Water and Sewer Ultilities on the ﬁ;é- -1

cycling energy
Coast

%R XEFRBERARISKLERS

0 Wastewater treatment for over
2.2 million population \ [ 24 &

O District of Columbia + portions
of Maryland and VirginiagF& Lt
PR X AT E B 22 K g+ R I —

oy

00 CSO flowsa] 7 &1 75 7K

O Excellent history of treatment
performance 11t 75 & B A1k 5%
(8 yrs of NACWA gold award)

Troatmerd Prani

I = I} valar Ti =
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Blue Plains: 1.5 BLD - largest AWTP In the =oroees
world

W [FAHEERE 1T R150 7 LTk H: KSR i5K

T

AL FRI5 H
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BLUE PLAINS WWTP WASHINGTON DC C-Meg
He BRI T X 7K B iR [R IR

CambiTHP#H K fift 524
AbFEEE 17400tDS/d

Reserve space for i 4
400 tDS/d b

.
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Beijing: Population and Wastewater Treatment ™ 7"
1970s-2010s

B From 4.4 million p.e. to 20 million p.e.

B From primary treatment to tertiary treatment for water reclamation

hitps:/ e statista.com/statistics 466949/ china-population-ol-beijing/
| Society » Demographics » Population of Beijing in China 1970-2030
China: population of Beijing from 1970 to 2030 (in millions) - |
35
Wastewater treatment
% » Before 1900s: mostly primary

27,71 treatment

> 1993-1999: Gaobeidian as the first
biological treatment

¥ 2000-2010: Capacity to 2.5 million
m3/d (Gaobeidian,
Xiaohongmen, Qinghe, etc), two

rrillliens

nhatitants

large plants with digestion

¥ Before 2013: sludge
management: digestion, drying,
composting, liming, landfill

¥ 2013-2017: three year action
plan--capacity evaluationto 4.2
millionm3/d and advanced
treatment for water reuse and
biosolids application

1970 197% TGRD 1985 19%0 199% 2000 2005 2000 2005 BO2Qc 2025% 20007

i Statista 2017

show further Information Camplete Source Detalls

Data visualized by 'i:* +ableaw
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Beljing: Wastewater treatment and Sludge

Treatment

Before 2013—
2.5 million m3/d; sludge

digestion, drying, composting,
co-firing in cement, landfill

1 million m3/d, digestion

» Xiaohongmen (2008) 0.6
million m3/d, digestion

* Qinghe (2008) 0.4 million
m3/d, drying for cement

» Composting 350 t/d

* Cement drying

* Liming 400 t/d

* Rest to landfill

» Gaobeidian (1993 and 1999)

2013-present—

4.2 million m3/d; five sludge

THP digestion plants (6128 t/d),
composting, land application

» Gaobeidian 1358 t/d
» Xiaohongmen 900 t/d
* Huaifang 1220 t/d

* Qinghe I1 814 t/d

* Gaoantun 1836 t/d

» Composting remains

\_

—FEC"I,"C“F'IE] energy
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Beljing: Three Year Action Plan for Biosolids ===
Management

m Wastewater: From 2.5 million m3/d (9 plants before 2013) to 4.2 million m3/d
(13 plants in 2017)

m Sludge: From ca 2800 t/d (2013) to 6128 t/d (2017)

m “1-5-1"strategy: 1 process solution THP-AD-FilterPress-ReNoCar, 5 plants, 1
disposal way to land application

2000
1800 -
1600 -

_— =k
o N B
o O O
o O O

[os]
o
o

[wet t/d at 20%DS]

)]
o O
o O

Dewatered sludge production

N
o
o

o
|




Beljing: Three Year Action Plan for Biosolids
Management

m Locations of 5 Advanced Digestion plants

Three Year Action Plar} P Qinghe No2

e "---__\ f
! | )
AT - - Tl

e O

A [F;h ~t
.f"'-.j — ! = e
i f -

: 1

¥ R
y
X
L
[1 N
R P— 1
| 1
i Gacbeidian TEEE
() Existing o - - ™
WWTPs
° o

WWTPs ' -
e
. 3 sludge facilities= Huaifang 7= Xiaohongmen \
in plants -

E 2 sludge centers = \

C:M:1

—FE'.‘C':,’C'I-F'IQ energy
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Five Plants: Capacity, Process, Sludge recyciing energy

origins

Capacity Sludge source
u u
(@80% water content) -

Gaobeidian 1358 t/d From this plant

Xiaohongmen 900 t/d From this plant

O THP

1220 t/d Q AD From this plant +
Wujiacun + Lugougiao
O Filter Press*

814 t/d > Cake toland From this plant
> Reject water to
ReNoCar process

From Qinghe, Beixiaohe,
1836 t/d Jiuxiangiao,
Dingfuzhuang

6128 t/d * To meet 40%DS by government
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Beijing: Overall Wastewater and Biosolids C‘ngy

Strategy

I

1 billion
m3

e T T,
g v o A
o & -

~ il
N

i?
1
:
I "

550000 t

600 million
m3

Heat

T

10 million
m? housing

1
1
1
"-\‘;‘ 5 Electricity
U

600 million
kWh

Converting wastewater treatment to resources plants
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Xiaohongmen (XHM) water reclamation recycling energy

plant

m Built up from 2005, fully operation since 2008, traditional AAO
processes with primary settling.

m From 2016, the plant was upgraded to meet stringent local effluent
requirement with installation of tertiary treatment and reuse.

m From 2016, the plant is upgraded with Thermal Hydrolysis
Advanced digestion for sludge treatment.

WASTEWATER TREATMENT SLUDGE TREATMENT
Final Clarifiers AAOs Primary settling Dewatering Silos/THPs

_M \| TEE r?;_r ‘_;,’_'- v o
- L . AT e O

Digesters

~~~
------
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Xiaohongmen (XHM) water reclamation

plant
Filter Cambi Egg-shaped Gas Liangshui
Presses THPs Digesters holders ||  River
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Xiaohongmen (XHM): Sludge Treatment

Pre-
dewatering

Cambi
THPs

Digesters

¥ >
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biogas sequence
mixing

external recirculation
and heating in pipe-in-
pipes



Xiaohongmen (XHM): Thermal Hydrolysis CiM:gjy
Advanced Digestion

Treatment capacity PS 90 tDS/d + WAS 90 tDS/d
Thickening and pre-dewatering to 16.5%DS
Three lines of CambiTHP® B12-5 system

4 of 5 digesters in use

12 units of filter press dewatering

Reject water to ReNoCar® deammonification

Sludge silos

Five egg-shaped digesters
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Xiaohongmen (XHM): Commissioning C.Mg

Opening Ceremony—Norwegian PM Erna
Solberg visited 7 April 2017
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Gaobeidian (GBD) Water Reclamation =~ ™"
Plant

m Built up 1 million m3/d from 1990 (0.5 million m3/d) and 1995 (0.5
million m3/d) with secondary treatment processes.

m From 2016, the plant was upgraded to meet stringent local effluent
requirement with installation of tertiary treatment and reuse.

m From 2016, the plant is upgraded with Thermal Hydrolysis
Advanced digestion for sludge treatment.

m Reduce digester volumes by 50%, from 16 down to 8 digesters
@7850 m3 each.

m Treatment capacity increases by 50%.
m Rapid start-up and stable operation of THP and AD.

m VS reduction and conversion to biogas 450 Nm?3/tDS exceed the
design parameters



- A Bl
Gaobeidian (GBD) Water Reclamation = orsereray

Plant
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Gaobeidian (GBD): Sludge Treatment

Reject water Chamber filter : 8 d1ge§tgrs
: 4 THP lines from original
treatment dewatering :
16 digesters
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Gaobeidian (GBD): Sludge Treatment recyeling energy

operated since May 2017
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Huaifang (HF) Water Reclamation Plant

O Built up in 2016, treating 0.6 million m3/d, biggest underground
MBR plant in China, wetland park

O THP Advanced digestion

Sludge treatment

Vater treatment under
Wetland park above
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Huaifang (HF): Sludge Treatment
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Qinghe Il Water Reclamation Plant

. 4
THP lines @
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Gaoantun Solid Waste & Sludge Center
(biggest THP AD in China so far)
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Beljing: First operational results vecyling energy

B Three plants in operation

m Gaobeidian GBD
m Xiaohongmen XHM
m Huaifang HF

m Specific biogas production: average 358 Nm3 Biogas/tDS or
599 Nm3 Biogas/tVS.

m Compare without THP: lower than 200 Nm3 Biogas/tDS.

City and Total AD %DS to Total Specific Blogas
— e =

Biogas SBP SBP Van Mass

0, 0, 0,
Be1] ing units m3 DS (%) VS(%) tDS/d tvs/d DS (%) m3/d (m3/tDS) (m¥/tVS) Kleek balance
8 62800 16,6% 65,4% 185,4 121,2 1,2% 70123 318,2 578,17 41,9% 50,30% 20
4 48000 11,4% 61,0% 205,0 125,1 1,9% 69944 341,2 559,3 31,9% 52,7% 39

5 55000 13,1%  54,0% 92,5 50,0 6,1% 32899 355,17 658,6 41,0% 52,0% 24



Dewatering with Filter Press C‘ngy

XHM as example

0 Chemical preparation
0 8 units of 240 m3
[0 2 storage tanks for chemicals

O Filter press

0 12 units of filter press machines
0 Each 800 m?

O Capacity

0 180 tDS/6000 m? thickened sludge
@3%DS

0 Chemicals
0 HQQY-DS8110@8130
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Dewatering with Filter Press
First results

Samples Water% HQZK dosing Cake Water%  Capacity

FER4AKE HQZKZF AN

(%) (m*)

1 95.4
2 95.6
3 95.6
4 95.2
5 95.3
6 95.6
7 95.4
S B8 95.5



Chongging Luogi Biowaste Plant C:M:}
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—Biowaste & Sludge Co-digestion
H RIS R AR - & B S e e E A

Chonggqing Environment & Sanitation Group = X3 T 4E 7]

Capacity ity “1500t/d K biowaste% Jif 17 . +300t/d K Sludge T B5 e
Global largest co-digestion [ b KU 5 ok 194 5 3 3 A1 T 05 e B & PR A A6 1 H

Thermal hydrolysis for sludge, then thermophilic digestioni B(i5 8 £ i i oK ik T 2 WAL ¥ 5
I 2 o B IR AT v iR IR AR

Biogas 100000 m3/d production H=¥H# 1073375 LA L

European technologies & F BRI il B [7] IR A8 7 A AR AN T IBU S e oK AR HEOR ambiTHP

Operation in the end of 2019#% 2 20194FJi&

R — R SSRGS REE TE
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Xran Sludge Center

» A sludge Center to treatment all sludge from existing WWTPs with
capacity 1000 t/d @20%DS or 200 tDS/d. Expansion to double capacity
in 5 years.

» China National Environmental Protection Group (CNEPG) as PPP owner

» Main processes: Dewatered sludge from WWTPs — CambiTHP — AD —
Dewatering — Partial Drying (to ca 60%DS) — various disposal including
land application

» Project development history e

= 2000-2014: Academic private networking
= 2014-2015:Xi’an Drainage Company
= Different options
= 2015-2016:Xi’an Water Bux@u
» Sludge center =
= 2017-2018: CNEPG: PPP
= 2019: Comissioning

CambiTHP in this field

. . — T \ =
AT, JTT N




Location of WWTPs and sludge center €-M?=1

Ring Express Highway could be used for transporting dewatered sludge
from WWTPs to sludge center
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Cambi Advanced Digestion in China
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Centralized Co-digestion of sludge and
biowaste In a region: Ecopro as example

60% Food waste
Start-up 2008
VSR% >65%
Cake DS% >32%
H,S <50 ppm

Struvite crystalization in
biosolid cake
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Concluding Remarks

O Anaerobic digestion of sewage sludge is widely used worldwide

O Thermal hydrolysis advanced digestion has been established in
sludge (biosolids) management worldwide

O Thermal hydrolysis advanced digestion has been successfully
iImplemented in Beijing for biosolids management with five plants

O Advanced co-digestion of sludge with biowaste is feasible for
many cities

O Big potential for emerging markets such as India, Brazil, etc

0 Cooperation and influence of technologies and engineering
crossing continents (i.e. Belgrade in Serbia, Ulaanbaatar in
Mongolia).
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O Dr. Zuliang LIAO

00 zuliang.liao@cambi.com
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