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Small footprint. Large impact.
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Fluence Overview

* 350-person company, USS100M/year run rate, EBITDA i

profitable, ASX listed (FLC) “i‘i g
P o

* Have deployed over 300 best in class wastewater - Op
treatment solutions \\4’ . s
* Proprietary technology serves widest range of customers, . . ‘)0.

from small cluster of homes to 800,000+ people

e Also have sold 120 units of containerized desalination: }’
smallest footprint solution, energy efficient, fastest time o
to deliver ]

* Plants can be delivered and installed in weeks, operate
remotely, produce no odor, can blend into neighborhoods

0 Fluence office / manufacturing site . Direct and indirect sales . Indirect sales



Proven, Proprietary & Quality Water Treatment Products

Smart & Automated + Fast-to-deploy ¢ Low Maintenance

Wastewater Treatment Products

300+ plants sold

aspiral sulere

0 T

REN

Retrofit / Newbuild
Fixed Facility

Containerized
Smart Packaged Plants

KEY ADVANTAGES

Cost savings of ~¥30-70% on a total cost of ownership (TCO)
basis

* Pre-engineered and modular, allowing speedy deployment of
plants. Installed in weeks, not years.

Automated operation, minimal maintenance and energy
requirements, resulting in quiet, odorless operation

Meets highest regulatory standards & enables sustainable
reuse (California Title 22 compliant)

Desalination & Water Treatment Products

120 units, 28 plants sold

Retrofit / Newbuild
Fixed Facility

Containerized
Smart Packaged Plants

KEY ADVANTAGES

Estimated ~65% shorter construction time & ~40% less capex
than typical custom desalination plants

Pre-engineered and modular, allowing speedy deployment of
plants. Installed in weeks, not years.

Automated operation, minimal maintenance and energy
requirements resulting in quiet, odorless operation

Vastly reduces process and related risks

Simple to maintain and upgrade




Large Diversified Customer Base

Historical and Existing Customers and Partners
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Evolution of Wastewater Aeration Processes

(total energy consumed in KkWh per treated volume)

Surface Aerators Coarse Bubble Diffusers Fine Bubble Diffusers Fluence MABR
2-3 kWh/m?3 1.5 kWh/m?3 0.55 kWh/m3 < 0.25 kWh/m?3
>7.56 kWh/Kgal 5.7 kWh/Kgal 2.1 kWh/Kgal <0.95kWh/Kgal

1950-1970 1980-1990 1990-2010 2015
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Fluence MABR Membrane Aerated Biofilm Reactor

Air is supplied to a spirally wound,
semi permeable membrane

The MABR spiral is submerged in »
€ Splra g - Water Spacer

An air spacer inside the sleeve allows
low pressure air flow

A water spacer defines the water
volume in contact with the membrane

the mixed liquor

Intermittent mixing causes wastewater
to circulate through the spiral

An aerobic nitrifying biofilm develops
on the surface of the membrane

fluence
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Membrane Aerated Biofilm Reactors
(“MABR”) Technology

“Unlike conventional biofilms, in the MABR the DO is highest at the
attachment surface (Figure b) and drops to low levels in the bulk
liquid. In this situation, NB are exposed to high DO levels, leading to
higher nitrification rates. At the same time, the outer biofilm and bulk
liguid are anoxic, allowing HB to reduce NO3 - with influent BOD as an
electron donor. As a result, MBfRs can achieve BOD removal,
nitrification, and denitrification within a single biofilm”

-Timberlake, Strand et al. 1988; Yamagiwa, Ohkawa et al. 1994; Hibiya,

Terada et al. 2003; Semmens, Dahm et al. 2003; Terada, Hibiya et al.
2003; Satoh, Ono et al. 2004.

PROPRIETARY

Bulk liquid
(aerobic)

Bulk liquid
(anoxic)

Conventional co-diffusion

Attached growth solutions such as: RBC,
MBBR, IFAS

-
Biofilm
(a)

Conventional
attachment surface

MABR counter-diffusion

1 Membrane

- a
Biofilm

(b)

DO
BOD



A Unique Biofilm to support SND

Simultaneous Nitrification and Denitrification

Biofilm
membrane \I °© o s ° o
/; — ° O BGD N (g)T
o i Autotrophic biofilm develops
2 2n.0
at low BOD conditions,
= nitrifies ammonia using
0, n oxygen from the membrane
—~ o
2 i
wm
<
& 0, =
<
Heterotrophic suspended
0, : e
biomass denitrifies the
nitrate at anoxic conditions
0,

fluence

83 https://www.youtube.com/watch?v=gYMpkna22eU
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file:///C:/Users/rladerman/Documents/Fluence/movies/Fluence Aspiral movie-final.mp4

Filter vs. Biofilm

Membrane Filtration Process

AN NN
™ N
SewageE EffluentE
Ph »
SQPVS|Ca|

atigy,

Filter Fouling Damages The Process and Flow

Physical barrier that separates solids:

*  Membrane clogging: need for chemical

. . NSNS
maintenance on a regular basis. NN AONN
. N N
. Membrane Replacement: every 3-7 years
*  Membrane fouling :reduce effluent ﬁ %
Sewage h Effluent
Ouli,lg

capacity and increase energy demand
*  Very high OPEX: high energy demand,
maintenance and chemicals

Membrane Biofilm Process

==
15 Stage
=
Sewage ~=
NN
A s
2 Stage
Bio‘ogical Oxygen
Process b il
NN
~o N >
Effluent 3 stage
PACAA <

Biofilm Provides Consistent Reliable Results

Biological process that treats sewage:

*  Aerobic biofilm constantly removes
contaminants from the wastewater

*  Biofilm thickness is well controlled

*  No need for maintenance or cleaning of
the membrane

*  Durable materials with 20+ years lifespan

Aerobic
Biofilm Durable

Membrane

Constant %
Thickness



Fluence MABR Configurations

Aspiral Micro

On-site sewage treatment

SUBRE Upgrade
Retrofit using MABR

Aspiral SUBRE Plant
Smart Packaged Plant Concrete MABR plant

e g
AT

Aspiral plant Modules

End-to-end wastewater solution Integrate MABR in
existing solutions
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-
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What Is Sidestream and Where can you Find It?

Mid scale Municipal WW (30 MLD/8MGD) or more

Mainly Biosolids treatment process, But also as industrial WW
Anaerobic Digesters (Meso/Thermo)

High Ammonia Content (>700 mg/l), relatively low BOD content

Small Stream, Huge impact - 1% of WWTP’s flow & up to 25% N loading

RAW WASTEWATER PRIMARY TREATMENT SECONDARY TREATMENT CLARIFICATION EFFLUENT DISCHARGE
(BIOLOGICAL)
RAS

N .t WAS
BIOSOLIDS TREATMENT
SUPERNATANT (ANAEROBIC DIGESTION)

SOLID WASTE

fluence
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Side-stream nitrogen treatment in WWTPs

Digestate Sidestream Application

Total WWTP Energy Use

60 % Used For Aeration

50 % For Nitrification

10-20 % N Load
From Sidestream

60 % More Total WWTP Energy

Efficient Than i
Conventional savings of 2-4%

Bi Dri
1. Reduce or eliminate carbon supplementation
2. Nremoval in a small footprint

Source: Black & Veatch -Proprietary-
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Small footprint. Large impact.

MABR based shortcut Nitrogen removal
Same MABR products, different process
Launched Sep 2021

Validated in 2 commercial pilots in Israel

MABR at its best

-Proprietary-
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What is Nitre ?

Based on Aspiral L5 or SUBRE T3/4 products
(with minor changes)
Single Pass, Biofilm only process (and
negligible MLSS)

High Ammonia removal rate (and some TIN
removal) up to 90%

Process’s effluent discharge to WWTP main

process stream

-Proprietary-



What are the Benefits of Nitre ?

e Easy toinstall — only few elements (Aspiral and Blowers)

* Non-invasive — main process continues during installation/maintenance
* True energy savings !

* Donating oxygen to the mainstream process for free.

e Resilience — Stable process, not effected by storm weather conditions

e Steady conditions along the year — regardless to seasonal changes

-Proprietary-



Nitro Pilot plant- Akko WWTP, Northern Israel

1. MABR process overview

2. System presentation

3. Loads, process, and results
4. NGS analysis

5. Summary

raget

!
Sludge for FINES SEHEHE NS e
compost | d
' unauthorized

WW Pond
Emergency
Pond
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System layout and sampling

G

Process Blower

Q)

Mixing Blower

sample tank:
NH, ,Temp

o

Fine hrén

W

Sample
tank

OVERFLOW

Collection Tank Feed pump

R-101

Reactors:
NH,", NO;, Temp
pH, LIT, 02T

R-102

Online analysis

Temp (in & out)

pH (MABR)

TSS

NH,* (in & out)

TN

NO; (out)

NH,*

NO;

0, (exhaust)

NO,

Alkalinity

CoD

BOD

Rl Rl w]| w|lw|w]| ]|+

TP

| X< |[x<|>x<]| X|X| x| x<|x

X| X[X| X]| X| X| X| X|x




Inlet parameters

Inlet parameters of TAN (mgl) & pH in

¢ Parameter  Unit value
Temp °C 35-45
Alkalinity (as CaCO;) mg/I ~3500
2000- . . NH4-N mg/l 1,250
18007 NO3-N mg/l 0
1600
_ 1400] NO2-N mg/l 0
:;t%j 12007 TN (TAN) mg/l 1,376
"0 copt mg/l 1,788
:ZZ BODt mg/l 795
4001 | PH - 8.2
,{’b\

Date
*TANIn *pHin



Outlet parameters

Outlet Conc. NH4+, NO3-, NO2- (Left) and pH (Right)
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Ammonia removal rates

Left - NH4+ in & out, Right - Flow & ARR
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10-month influent and effluent performance

Daily avarge NH4 IN & OUT

1700~
1600;
1500~
1400;
1300;
1200~
1100;
1000;

900;

NH4 (mg/l)

800
700~
600;
500;
400;
300;

200~

100- o o2 oe®s .'. . % .1 . -
]

20 30 40 56 60 70 80 90 100 1i0 120 130 140 150 160 170 180 190 200 210 shernahﬂenén(e 240 250 260
time

—NH4 In (mgl) —NH4 Out (mgl)
Where(20 rows excluded)



Biofilm Sampling

Total SN-| SNO*21- | oNog21- |sNo421-| snoa21- | Totarsn- | SNO721-1- |SNO72L- Thick-| SNO721-3- gnn751 4| TotaiLs
ID (Aggregated) Taxonomy AIINGS | AILSN 6451 (06) D°‘g’gl Down2 _S4|Up1_S1| Up2_S2 | 0721 (%) BioTﬁrl‘::' - B,v'ltfs"é“gé Bigfri‘l';k'% MLSS_S4 | 0621 (%)
Nitrosomonas 0 Baceinp 1 o o3 D4 o 617 0.94%
NS9 marine group o Bacteris.D 1_Bacterodetes,0 2_Bacteroda..3 04 biguous e 754 0.03%
Chitinophagaceae 0 Bactera,0 1 Bacterodetes,0 2 _Bacteroiga,0 3 bs c D5 uncuured 304 0.70%
IComamonas o saceien s e s bs [—— 2.71% 503% | 6.3% 671 745 769 1237 3.91% 581 621 819 447 0.02%
[Thermomonas o Beceian s 02 o be 0 2.45% 3.84% | 6.1% 439 1236 699 906 1.93% 178 546 484 10 0.85%
Rhodanobacter o saemsn s oo s o os 1.73% 3.19% | 1.5% 179 265 156 190 4.68% 1460 756 660 73 0.04%
OLBS O BactiaD 3 Bacieidees,D 2 Bagerdap 3 0 o5 o 1.55% 2.74% | 0.3% 16 43 28 87 4.82% 985 844 941 270 0.16%
|deonella o D 1 emeaenn o o b e b 5 e 1.45% 264% | 55% 675 954 631 734 0.16% 62 19 16 2 0.07%
OLB13 o oeeinp ] Chiooteip DS SO 4 awOS Ol 1.29% 2.40% 9 3 4.43% 1215 711 692 178
[Truepera o Bacenp ) 02 pemio s o 06 Tepes 1.26% 2.36% 281 416 2.08% 282 354 157 518
Phaeodactylibacter 0 bacienD 1 et D 2 Bacernda0 0 o 1.28% 2.31% 1 2 4.28% 481 673 552 0.10%
lArenimonas o eacwinn 3 o2 s 0s 05 Aenmons 1.37% 2.13% 572 806 0.18% 30 51 28 2 0.49%
OPB56 0 BaeinD 1 Baeviesp b5 opess Ambiguess wo Anbieus 1.08% 1.93% 301 389 1.87% 337 214 224 403 0.08%
OLB12 0 BagienD 1 acires D 2 Bacerna0 3 Cuopregpiesd o DS o 0.89% 1.63% 3.02% 856 337 175 538 0.05%
Gemmatimonas o oo s o: 0o o 0.86% 1.60% | 3.3% 401 455 400 505 0.18% 26 43 39 3 0.01%
OLB14 0 BacieriaD 1_Chiroled,D 2 01140 3 b s 0.88% 1.52% | 0.1% 11 10 24 26 2.72% 271 362 197 0.14%
env.OPS 17 o B s 02 s 2 D4 e00PS 17 Anbians wa 0.84% 1.51% | 2.5% 278 414 234 441 0.64% 50 92 65 196 0.07%
Afipia o Baceinp o2 04 mmmeso 4 o6 A 0.75% 1.36% | 0.6% 43 102 78 99 2.02% 370 524 372 5 0.06%
Ottowia o escwisn 1 pomsmesisn? o e oi s 0.91% 1.17% | 0.5% 22 41 87 118 1.75% 59 240 69 736 0.61%
Bryobacter o e | At 0 b S 0.66% 1.05% | 0.9% 109 107 119 152 1.18% 204 280 178 83 0.22%
[Thauera o D 1 e s o o b e 0 o maee 0.65% 1.04% | 0.4% 16 11 58 152 1.56% 13 160 38 771 0.21%
IN/A " 1.27% 1.03% | 1.3% 141 231 156 190 0.77% 127 112 147 100 1.54%
Bdellovibrio 0 baceian 1 b2 bs e 0 Beetoubro 0.61% 1.00% | 06% 70 49 95 91 1.38% 252 258 327 35 0.15%
Dokdonella o baceran 1 oo oo o b5 ooconeta 0.59% 0.92% | 0.2% 21 26 22 34 1.55% 448 262 248 19 0.20%
ICoprothermobacter o seeinp 0 03 o o4 c > 0.49% 0.92% | 0.3% 29 22 34 60 1.48% 79 82 93 681
Rubellimicrobium o eeceian s 02 o e 0 0.48% 0.89% | 1.5% 100 374 135 192 0.39% 40 65 65 76
PLTA13 o sacera 1 o2 Do PLTAS Antiguous e Ambiguous wa 0.66% 0.88% 0.8% 93 120 82 137 0.95% 84 333 158 24 0.42%
Novosphingobium 9 Gagmiap1 0 oo b N 0.53% 0.88% | 1.7% 167 248 227 266 0.19% 52 34 31 3 0.12%
PHOS-HE36 o N S 0.43% 0.78% 1.44% 113 256 125 417 0.03%
ISteroidobacter a1 Presbaeia b 2 G o o b 0.42% 0.77% 0.3% 35 63 19 45 1.18% 444 130 170 2
Haliangium o Baeieot o2 0s o — 0.59% 0.71% | _0.0% 3 9 4 5 1.28% 380 190 179 58 0.46%
Saccharimonadales o Saceinn ) 5 s os 0 0.47% 0.69% | 0.4% 40 63 63 75 0.90%
ISphingomonas o secenan s 02 o e o 0.46% 0.67% | 1.4% 95 163 239 287 0.01%
NS11-12 marine group 0 aversD 1 eaciesetes0 2 paceroun0 3 b4 nst s wa 0.38% 0.67% | 0.3% 27 25 55 68 0.97%
Limnobacter o oo 2 s e — 0.36% 0.61% | 0.5% 62 40 63 17 0.69%
Alicycliphilus o mennd 0 os o b5 e 0.31% 057% | 1.2% 29 112 182 336 0.01%
Taibaiella 0 bacienD 1 aciies D 2 Bacerda0 b o5 tabsers 0.36% 0.56% | 01% 11 5 4 15 0.98%
IAzoarcus o escwisn 1 pomsmesisn? o e 0.29% 0.55% | 0.9% 102 102 132 164 0.22%
ISC-1-84 o bacan s 0 s b4 scisn 0.50% 0.53% 0.95%
BD1-7 clade o Seeiap ) o s 0 DS opiToae 0.44% 0.52% 0.18%
Luteococcus o Baeieot 0e s 0 05 Leososcss 0.26% 0.49% 0.91% 14 122 27 409
ICandidatus Anammoximicrobium | ; sueiso b2 D3 Pieludes,D 4 Pireluacese,D 0.26% 0.48% 0.90% 90 163 213 102
[Terrabacter 0 baceian 1 o2 bs bs [ 0.25% 0.47% 0.87% 7 73 23 444
lAnaerolineaceae o e Chuaeno 2 Amedesn o [ 0.48% 0.42% 0.77% 100 124 256 8 0.56%
Burkholderiaceae o Bacieran 1 o 03 ' D5 e 1.09% 0.40% 0.62% 19 45 23 306 1.89%

Louca lab, University of Oregon

Microbial ecology and evolution (and other rabbit holes)

MIDAS

Field Guide

LPSN

.dsmz.de

@ Springer Link

MICROBIOLOGY
SOCIETY

Bringing meaning to life...

silva‘

high quality ribosomal RNA dat

GBI

(A NamesforLife

SCIENTIFIC
REPORTS

natureresearch



Species abundance

122 NGS sum of SN 04/218: 07/21 vs. N-Cycle Metabolism

I Sum(Total SN0421 (%)
Il Sum(Total SNO721 (%)

11%

ANX, Candidatus Anammoximicrobium, 0.90%
! ] Nitirite Denit
= 4 E——

10%

Denit,, Dokdonella, 1.55%

8% -

N-Metabolism
Inner Cicrle - 04/21 Sample
Outer Circle - 07/21 Sample

2 Denit., Rhodanobacter, 1.46% |

Nitirite Denit,, Ottowia, 1.75% I
L AOB, Nitrosomonas, 9.93%

6% -

Total SNO421 (%) & Total SNO721 (%)

A08, Nitrosomonas, 11.1%

4%
2% -
0%

AOB Nitrite Denit. Denit. ANX NOB
Metabolism ordered by Total SN0421 (%6) (descending)



Comparison to traditional activated sludge population

Total Genus Abundance (35)

NGS - SN 04/21, 07/21 & L3-06/21 vs. N-Cycle Metabolism

12%

10%

8% |

6%

4%

2%

0%-

I Sumn(Total SNO421 (24)
Il Sumn(Total SNO721 (34)
Il Sum(Total L3 0621 (%)

11%

AOB

Nitrite Denit

Denit ANX
Metabolism ordered by Total SN0421 (%) (descending)

1%

AOA

NOB




Summary

This trial might suggest the existence of an
alternative Nitrogen removal pattern — Partial
Nitritation- Denitritation and Anammox

(PANDA) process

NITRIFICATION/DENITRIFICATION
Nitrification

02 Oﬂ
(75%) (25%)

NITRITATION/DENITRITATION

Mitritation
02
(75%)

DEAMMONIFICATION

Mitritation

0]

Carbon Carbon
(40%) (60%)

Denitrification

Denitritation
m
Carbon
(60%)

Deammonification
Nitrite

r
{3?'5%/ No carbon
m

Anaerobic ammonia

oxidising bacteria
Sotrce: WEF; WRF
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Nitritation over Nitrification

1.0
* 25% 0O, and 40% Carbon savings 0.9 °
* Anoxic conditions 0.8
*  Avoid Nitrate accumulation 07 °
9
& 06
& 0.5
Z
a"/ g
’ 0.3
Denitritation 0.2
0.1
Nitritation
Aranis (Aerobic) Nitrogen 0.0
Gas 0 50 100 150 200 250

(NH,4-N) (N3)

Effluent NH4-N mg/I

fluence
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Competing processes

Partial Nitritation + Anammox =

Deammonification
NH,* +1.32 NO, + 0.066 HCO, + 0.13 H* ’
. 0.26 NO;~ + 1.02N,, + 0.066 CH,O, :N, ;s + 2.03 H,0
Aerobic Environment Anoxic Environment
é Advantages:
0.5 mol Nitrite | * 63% reduction in oxygen demand (energy)
(NOz' ) . ¢ Nearly 100% reduction in carbon demand
% j * 80% reduction in biomass production
& |
e -
F 0 :
S Ny !
37% O, (energy) - S ;
‘?‘8 Q;? Anaerobilic Ammonia
Oxidizing Bacteria % mol Nitrogen Gas (N, ) +
1 mol Ammonia (AMX) ’ g (N, )

___,___’0.11 mol Nitrate (NO3)
(NH;/ NH,*) a

-Préprieta ry-
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Competing processes

Parameter

MABR

Anammox (PN/A)

OQutcome (claim to fame)

Controlled nitritation
Additional step required for TN
removal, with addition of carbon

TN removal, no carbon addition
(often a two-stage process)

Volume rate (kg/d/m?3)

0.48

0.54

Energy consumption

100% of the ammonia oxidized to
nitrite at 25% of conventional
aeration energy due to MABR

50% of ammonia oxidized to nitrite
through conventional aeration

Operational complexity factors

Practically none (biofilm process)

2-stage process, specific bacteria,
pH sensitive, COD sensitive

Alleged stability

High

Low

-Proprietary-
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Total Genus Abundance (%)

AOBs over NOBs

W Sum(Total SNO421 (56)
B Sum(Total SNO721 (%)
B Sum(Total L3 0621 (%)

12%

11%

10%

o
&

4%

2%

Nitrite Denit

NGS - SN 04/21, 07/21 & 13-06/21 vs. N-Cycle Metabolism

7%

Denit ANX
Metabolism ordered by Total SNO421 (%) (descending)

-Proprietary-

I  3-month sampling
I 6-month sampling
[ Conventional process

3%

NO8
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DN N N N RN

Nitro advantages over competitive techs

One-pass, continuous process

No need for extensive mixing (part of the Aspiral / SUBRE modules)

No need for biomass retention sieves/hydrocyclone/separators -> fixed film
Low energy due to passive aeration

Fixed film provides robust process (washout, load fluctuation)

Anammox takes months to grow and stabilize + high degree of process control and maintenance

ORI CRNCD &)

Energy Efficient Seamless Powerful Robust & Resilient Sustainable
Uses 40% less energy Non-invasive More than 20% TIN Biofilm process protects GHG emissions
than conventional installation, one-pass, removal can be from load shocks and low reduced, ultra-
nitrogen removal low maintenance, achieved. Eliminates up temperature. low energy.

processes simple-to-operate, to 209% of total nitrogen

load to the plant.
TIUence
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$4.50
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

Cost comparison

Normalized NPC ($/kgN)

$3.46
$3.03
$2.37
$2.15
' J
SUBRE Aspiral AnitaMOX DEMON

990 kg/d TKN, 90% removal application

$4.10

$3.26

SHARON Conventional
Nit-Denit

-Proprietary-

Relative PV

Tl

SUBRE Aspiral AnitaMOX AnammoPAQ

253 kg/d TKN, 90% removal application

DigestiveORE

fluence



Applications

 Municipal- Sidestream Nitrogen removal from AD centrate streams

* Industrial- high Nitrogen containing streams (landfill, compost, co-
digestion, swine/cow farms, Fertilizer)

* In conjunction with AD solutions

Experience

e 2 Nitro full-scale pilots, 3 lab-scale systems
 Over 300 MABR plants sold globally since 2016.

fluence

-Proprietary-
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