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* A small company with an international footprint
e Specialized in novel water quality sensor and their use in complex studies
* Unique in-situ instruments:
microbiology (E.coli), nutrients, oceanography
* Installations all over the world:
e USA, France, Germany, UK, Belgium,
Italy, Portugal, Greece, Romania, S.Africa
e ETV-certified sampling technology
(VN20180030) BaM

e Water quality aquatic drones

Paris Los Angeles
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Context © CE

Goal: quantify the in-situ impact of microbiological pollution and mitigation actions
* Models can be over-simplified and often lack adequate input data

* Pollution may be generated in random patterns, with many confounding variables
* Traditional point-sampling methods not representative

e Bacterial measurement methods inadequate for long-term in-situ monitoring

Case studies:

A. Impact of untreated boat sewage on a receiving water body (Marne river, France)
B. 3-year continuos monitoring of the Seine river (Paris, France)

C. Measuring efficiency of mitigation actions: pump-out (Lake Chelan, WA, USA)

D. Impact of sewage discharges in small rivers and streams (Tijuana river, CA, USA)



ﬂ U | d | on fluidion.com/en

Instrumentation used x

1.
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FLUIDION® DRONE for water quality, equipped
with RS-14V ETV-certified sampler
FLUIDION® ALERT LAB portable E.coli analyzer —
FLUIDION® ALERT SYSTEM in-situ E.coli analyzer -
Aerial drone with camera s
Fluorescence lamp and filtered camera for
time-lapse fluorometry
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In-situ sampling . ﬂUidiOn fluidion.com/en
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FLUIDION® DRONE Technology

VERIFICATION STATEMENT
ETV - Environmental Technology Verification

RS-14V certified ETV sampler, 14 bottles X 500mL
Optional: multi-parameter YSI EXO2 sonde
Optional: 3m vertical profiler

Optional: nutrient and micropollutant sensors




FLUIDION® ALERT Technology o gldiON ___ fuioncom/er

Optimized liquid bioreagent (growth medium and indicator)
% Rapid culture-based method

** Enzymatic reaction with fluorogenic substrate

** Time-resolved optical detection (absorbance and fluorescence)

)
ONPG . ONP Presence of
B-galactosidase Color ) .
generic coliforms
MUG > MUF Presence of
< / B-glucuronidase Fluorescence E.coli
Bioreagent
ONPG: ortho-nitrophenyl-8-galactoside ONP: ortho-nitrophenol
MUG: 4-methylumbelliferyl-beta-D-glucuronide MUF: 4-methylumbelliferyl
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FLUIDION® ALERT Technology 4
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surface waters

SIAAP- FLUIDION® ALERT Technology
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Angelescu, D. E. et al. (2018). Autonomous system for rapid field quantification of
Escherichia coli in surface waters. Journal of Applied Microbiology, 126, 332—-343.



E.coli measurements in

wastewater (raw and treated)

Lab (MPN/100mL)

Side-by-side comparison (by sample type)
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FLUIDION® ALERT Technology
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Houseboats, barges fluidion fluidion.com/en
and packetboats

P}_\RIS
2024

une célébration dune vie

OOOO

Preparing for the
2024 summer
Olympic games:
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In-situ dispersion study

Objectives :

1. Measure pollution travel time

2. |ldentify extent of lateral pollution

3. Measure downstream dilution factors

4. Measure downstream pollution duration

Square
Général Ferrié,

Techniques : 7, > X

. Simultaneous flushing O \ S A
. Time-lapse fluorescein tracing U e RN
3-camera video recording

Downstream sampling (manual/drone)
Fluorescence measurements (comparator)
E.coli measurements

oD v R wN e



Time sequence of fluidion fluidion.com/en
synchronized pollution

00:00:00:00 ‘- " L . 00:03:13:21

00:15:32:16 R : & 00515524
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downstream pollution ®

Maximum lateral impact: at 15’ (fixed camera and drone images)
Upstream Downstream

-3 10m ol ot . e | Lateral extent of pollution
i Ly G % 11m maximum, observed at 15’
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Dilution factor determination ¢ o
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In-situ dispersion results ¢ G

A Dilution factor @ Bacterial count E.coli/100mL A Dilution factor 5m @ Bacterial count 5m E.coli/100mL
Dilution factor 10m @ Bacterial count 10m E.coli/100mL
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G
raw sewage measurements @

Showers: High variability, between 0 and 5,010 E.coli / 100mL
Dishwasher : High variability, between 0 and 2,5x10% E.coli / 100mL
Laundry: between 0 and 1,9x103 E.coli / 100mL

1m3 sewage tank: 7,5E+05 — 1,0E+06 E.coli / 100mL

Consistency check for 1m3 sewage tank:

2L Fluoresceine solution in 1000L : initial in-tank dilution 2,0E-03

‘ Actual sewage dilution factor:
Downstream measured dilution factor: between 3,0E-07 and 1,0E-06

between 1,5E-04 and 5,0E-04

Downstream calculated E.coli contribution : 112 — 500 E.coli / 100mL
Downstream measured E.coli contribution : < 1000 E.coli / 100mL

Good correlation between theory and measurement
I ¢
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Square
Général FEf[ié-\\

Downstream installation

Upstream installation
®




In-situ E.coli long-term time-series  fluidion fluidion.com/en
(30 days, 3 measurements / day) ©
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Some interesting conclusions fluidion fluidion.com/en

Downstream measurements consistently higher than

upstream (80% of the measurement), suggesting local
source of contamination UPStream  ———p>

High variability of greywater bacterial content
103 — 10+ dilution factors for homogenized wastewater:
150m downstream impact non-measurable for greywater

at typical volumes used

Effect of land-based outflows significantly higher than
untreated boat sewage

‘
Floating debris accumulation upstream
due to local river flow configuration

Solid fecal matter can have large impact farther
downstream: treatment and disinfection advised
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Long-term river monitoring o
O

lena EC fluidion-Lab correlation (From 05 Oct 2017 to 19 Nov 2019)
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Stormwater / CSO monitoring fluidion fluidion.com/en

2019 Paris data O  CE——

lena and JB Time Series with Rain (From 15 Jan 2019 to 29 Dec 2019)
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Evaluating mitigation actions fluidion fluidion.com/en

Pump-out stations installed at Lake Chelan marinas
Protecting a sensitive and pristine environment
Using ALERT System to evaluate long-term effects
Outstanding results (majority of measurements
below detection limit of 4 E.coli /100mL)

Sﬂamt Lake Chelan Research Institute

Washington



Evaluating impact of illegal fluidion fluidion.com/en
sewage dumping

Measuring bacterial contamination
in Tijuana river (2017, on-going)

FLuidion/ALERT and Colilert Test Result Comparison
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data from EPA-approved g 10000 . .,,-.....:.; .
methods over 8 LOG units. E & ¢
et = 100 .. ¢
;.Tj_ ¢ ) Correlation Coefficient = 0.86
This study was instrumental in issuance of an investigative order %
by the California regional water quality control board (San ) T ¢
Diego) for: 1 100 10000 1000000 100000000
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Conclusions O  CE——

- A novel methodology for in-situ monitoring of microbiological pollution (E.coli)
Identification and quantification of localized and diffuse pollution sources

- Robust impact measurement on the receiving water bodies

- Long-term time-series evaluation

- Robotic and automated technologies (drone sampling and visual monitoring,
autonomous instruments)

¢ Impact studies in sensitive areas

¢ Bathing water active management

¢ Pollution source identification

¢ High-resolution environmental monitoring
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Thank you !

For any questions or requests: contact@fluidion.com




