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Who Are We And What Do We Do?

. ECHA MICROBIOLOGY have globally * Founded in 1983 as a spin off from Cardiff
: . : .l University
recognised expertise in the investigation, OF TECHNICAL
treatment and prevention of microbiological * Headquartered in Cardiff, Wales, UK
spoilage and corrosion » Supply over 100 Countries

« Active involvement in developing industry

« Serve the Energy, Aviation, Marine &
gy, Aviation, iar best practice (IATA, ASTM, E, JIG)
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What is MICROBMONITOR®2?

* Asimple, quantitative test kit to detect living %\ bero ®
aerobic microbes that can be present in fuel
tanks and systems.

* An industry standard method
« ASTM D7978/1P613.
« Measures the extent of microbial

contamination in fuel, oil or associated water
by measuring colony forming units (CFU).




MICROBMONITOR®2 Referenced in
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Industry standards / Method history

+ CFU Methods are considered reference methods for microbial contamination (bioburden)
in many industries.

* CFU Methods are the reference method in IATA Guidance Material on Microbiological
Contamination in Aircraft Fuel Tanks.

 JIG defines CFU contamination limits for the MicrobMonitor®?2 test.*

* MicrobMonitor2 shows good correlation with Industry Standard Reference Laboratory
Method IP 385 (ASTM D6974).**

* MicrobMonitor2 provides accurate, reliable quantitative results for fuel samples with or
without water.

* MicrobMonitor2’s accuracy has been independently validated by Energy Institute Inter
Laboratory Study (ILS)*** and by CRC-AV-31-22 Microbial Test Kit Evaluation.****

« CFU Methods are not rapid — routine monitoring at facilities is generally not time critical.
* JIG Technical Information Document Microbial Growth in Fuel and Monitoring Strategies TID #1 24 Ed. 2023

** ECHA report “Comparison of IP 385 and MM2_CR1.05.pdf’

*** Energy Institute Research Report RR 1P613-2013

**** CRC Research Report CRC-AV31-22 Microbial Test Kit Evaluation. Coordinating Research Council, Atlanta, January 2026
((https://crcao.org/crc-project-no-av-31-22/)




How does MICROBMONITOR®2 work?

» The test consists of a pre sealed glass bottle that contains a
sterile thixotropic nutrient gel.

* Fuel or water sample is added directly to the bottle and
shaken.

« The test bottle is incubated for up to 4 days and viable (live)
culturable microbes present will grow, utilising the nutrients in
the gel and sample added (e.g. fuel).

» As each microbe grows it forms a visible red / purple spot
(colony).

« Each spot represents a Colony Forming Unit (CFU).

« The number of spots is counted and converted to CFU per
litre (for fuel) or per ml (for water).

* Follow this link for a video showing the test procedure.



https://www.youtube.com/watch?v=94F14FliGpM

What does MICROBMONITOR®2 detect?

« MicrobMonitor2 detects a wide range of bacteria and fungi

Acinetfobacter sp. # Acremonium strictum #
(yeaStS and Mou IdS) . * Alcaligenes faecalis * Altemaria alternata #
. . .. Bacillus lichenformis # Aspergillus fumigatus #
° o
92% of the predominant genera detected in aviation fuel, AT —— Comdide beidin «
established by review of the scientific literature, have been Cellulosimicrobium cellulans * Candida viswanathii *
Veriﬁed tO gI’OW in MiCFObMonitOI’Z. Frwinia billingae # Debaryomyces hansenii
Gluconacetobacter hansenii # Fusarium moniliforme #
* = detected within 4 days incubation Kocuria sp. -~
Kocuria rosea # Hormoconis resinae (3 strains) #
* = not detected (even after 7 days
( y ) Methylobacterium brachiatum * Meyerozyma guillermondiii #
Methylobacterium radiotolerans # Paecilomyces sp. #

Pseudomonas aeruginosa (2 - )
Penicillium sp. #

. . . . strains) #
¢ M ICI’ObMOﬂ Ito r2 can deteCt dormant mICFObIa| Spores . Pseudi)monos oleovorans # Pichia membranifaciens #
Pseudomonas putida # Rhodoforula glutinis #
Pseudomonas sp. # Wickerhamomyces anomalous #
Stenofrophomonas malfophilia # Yarrowia lipolyfica #
*Owen, L. et al., “Correlation between microbial biomass in aircraft fuel tanks and aviation fuel Ralstonia pickeffi * Peeudaliescheria boydi -

samples with CFU counts obtained by culture methods.” Proceedings of the 18th International
Conference on Stability, Handling and Use of Liquid Fuels, Louisville, USA, September 2024.

Yersinia fredreiksenii #




Microbial detection in Fuel and Water phase

Fungi produce spores at the
fuel:water interface.

CFU %ﬁ » Spores are live but inactive.
Spores are hydrophobic

and repelled from the water

phase and dispersed in the

fuel.

CFU testing detects both

spores and active microbes.

.-_ :

T LY | MGAL M e e

« Active microbial growth occurs in free \_
water phase.

« Water may be present in isolated
pockets distant from the drain or
sampling point.




Microbial detection in Fuel and Water phase

O
& ®
ATP
© crb ATP
v
” CFU T
g i © ATP
A9 @ (2 ®

When water drops are
suspended in fuel both
spores and active
microbes can be
detected in fuel phase.

* Any turbulence in tank disperses
microbes and water drops into the fuel.




Settling of microbial contamination vs water
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« Microbial contamination settles progressively with time.

« Water content in fuel decreases rapidly in first few hours as suspended free water drops settle then
remains stable (dissolved water).

« Microbial contamination is not necessarily associated with suspended free water droplets.

Energy Institute Research Report El 3428: Guidelines for the investigation of relationship between water content in biodiesels and
microbial growth and contamination.



Microbial detection in Fuel and Water phase

O
CFU
0 = 5
CFU~
S o » Spores remain dispersed
0 o )
2 CEU . in fuel.
%‘O « Spores in fuel provide an
indication that active
microbial growth is

occurring in the tank
g DL W > s even when water phase
N—— 7 cannot be easily

& sampled.

« With time water drops, and
aggregates of microbial growth settle
back to the tank bottom.

» Microbes do not remain active in fuel
phase for long.




Contamination Limits: Aviation Fuel Supply

« Contamination limits for drain or low point samples from the aviation fuel supply and distribution
facilities as defined in JIG TID#1.

Test Method Sample type Normal Level Warning Level Action Level
Contamination Contamination Contamination
Fuel*
MicrobMonitor®?2 <10% CFUl/Litre 104 - 10° CFUllitre >10° CFU/litre
IP 613 / ASTM
D7978 Associated
Water* <10° CFU/mL 10°-10% CFU/mL >108 CFU/mL

*Note: For tests of samples representative of bulk fuel at airports and samples from the into-plane

operation, the more stringent CFU limits defined for samples from aircraft fuel tanks in IATA Guidance
should be applied.




THANK YOU !

ECHA Microbiology Ltd
Units 22-23 Willowbrook Technology Park, Cardiff,
CF3 OEF, UK

Tel: +44 (0)29 2036 5930
E-mail: info@echamicrobiology.com

Web: www.echamicrobiology.com

©ECHA Microbiology Ltd, 2026

This presentation and all information contained herein is the sole property of ECHA Microbiology Ltd. Where specific content is accredited to another organisation, it is used with permission and
copyright is retained by the original copyright holder. You may not, directly or indirectly, use, disclose, distribute, print or copy this presentation or any part of it without the express written
consent of ECHA Microbiology Ltd. This document and its content shall not be used for any purpose other than that for which it is supplied.

Any advice, opinions or comments made in this presentation are offered in good faith and without prejudice; ECHA Microbiology Ltd cannot be held liable for the correctness of the information
shown nor for any consequences arising from the use of this information.

ECHA®, MicrobMonitor®, Sig Tests®, Sig Sulphide® and Sig Nitrite® are registered trademarks of ECHA Microbiology Ltd in the UK and are registered or unregistered trademarks in other
selected regions globally.
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