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FOR  

“HIDDEN TREASURE”
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The Challenge …Remains

To use Evidence Based Science to
Enable  Evidence Based Medicine
To Answer the Burning Question:

WILL THESE BUILDINGS 
MAKE YOU SICK?



Devastation at Scale Never Recorded

90% OF AUSTRALIANS LIVE ON A 
COASTAL PLAIN 

< 25KM FROM THE OCEAN

IS CLIMATE CHANGE REAL?



Severe East Coast Low: Mar/Apr 2022

SOME AREAS IN CATCHMENTS 
FOR RIVERINE LOWLANDS AND DELTAS RECEIVED 

> 1 Metre (~40 inches) Rainfall in <24 hours

RESULTED IN RIVER FLOOD PEAKS  > 2 M ABOVE 
PREVIOUSLY RECORDED LEVELS

“CLUSTER FLOODING”  OCCURRING IN MANY AREAS



ECL CAUSED HIGH TIDES AND SURF

HIGH SEAS ALSO COINCIDED 
WITH FLOODING





Aerial View of “Lake” Woodburn

WOODBURN WAS OUR HOMETOWN FOR MORE THAN 2  
DECADES (1990 – 2010)

MY SON AND HIS FAMILY SOLD THEIR PROPERTY 
THERE AND MOVED TO PERTH. WA 
3 WEEKS AHEAD OF THESE FLOODS



16 CEDAR STREET, WOODBURN 
10 HOMES FROM THE RICHMOND RIVER 



AT SWAN BAY ACROSS FROM THE RICHMOND 
RIVER 

ON A KNOWL – NO PREVIOUS FLOOD IN 
HOUSE DURING PREVIOUS 120 YEARS







It Never Rains but it Pours!!!
At least 4 Secondary Sewage Treatment Plants
Carcasses of Dead Native Animals & Livestock

Agrichemicals, inc. Fertilizers, Pest & Herbicides
Sugar in Storage at 3 Mills

Diesel/Fuel from Storage & Submerged Vehicles

DILUTION IS THE 
SOLUTION TO POLLUTION



BACK TO THE ENVIROBIOME…
FOCUS OF NGS SO FAR – Mostly on Actinobacteria

Actino Score           
Dominance Index 
Prevalence Index 

To find the HIDDEN TREASURE you need a map –

more on this in a moment – but first lets look at the 
treasure revealed so far…. 



• Sample – 20 mg Dust  (Swiffer or Vacuum Sampler)

• DNA Extraction

• Library Preparation – 16S (Bacteria) & ITS (Mold)

• Illumina MiSeq Next Gen Sequencer

• BLAST

• Data Reduction  - BioInformatics

• Quantitation – Total Bacteria & Mold (by PCR) 

Q: IS NGS A “BETTER TEST”?

CAN IT BE  “FAB”?

CAN NGS RELIABLY I.D. & COUNT ?:

* FUNGI

* ACTINOBACTERIA 

* OTHER BACTERIA 



Diagnostic Process for CIRS : Internal Medicine Review, 
Volume 4, Issue 5   May 2018

A Gene Primer for Health Care Providers: The Genomics 
of CIRS and Associated Molecular Pathways: 
Interpreting the Transcriptomics Results: Shoemaker R, 
Ryan J. eBook. 3/1/2018. 

Medically sound investigation and remediation of water-
damaged buildings in cases of CIRS-WDB. Part 1. Oct. 
15 www.survivingmold.com. 
Accessed 4/20/2018.



0 -15  Normal

16 - 20  Further Investigation

> 20       Elevated

DERIVED FROM BACTERIAL 
ABUNDANCE/DIVERSITY MATRIX



ERMI DATA
HERTSMI-2  DATA



87% of Bacteria detected were 
Known Pathogens
45% were Actinobacteria
10% were Thermoactinomycetes
42% were unaccounted for –
? Worth further investigation



• Residence in Tract Development – near Farmland

• Flooded – Apr. 2015 

• Occupant & Family Unable to Remain in Residence

• Assessed  by Numerous  IEPs,  OHs, etc – at least 10 !!!!!

• Disagreement  as to Causation – Flood or Shower Leaks? 





VIABLE CULTURE



TAPE LIFTS
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1 Outside air - Footpath (western end) 4053 25 15 5 76 11 M 6 7 5 36 3 1 5 2
2 Kitchen 4427 25 15 5 83 17 4 MH 4 2 18 1 1 26 3 7
3 Lounge 3733 25 15 5 70 12 4 MH 5 3 6 3 1 27 2 3 3 1
4 Studio 4373 25 15 5 82 13 M 2 3 28 2 2 29 2 1
5 Bedroom #1 3733 25 15 5 70 10 M 2 2 21 20 3 1 11
41 Bedroom #3 3733 25 15 5 70 10 M 5 24 31
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Further investigation is warranted when mould spores & hyphae were detected in the air at 
concentrations greater than 1000/M3 .

High5

Where the airborne mould spore & hyphal concentration were above 4,225/M3 active mould  
may have been present.  The cause & source of the mould should be determined and 
redressed.

Very High5

4225 - 
10000

>10000
Elevated5 

If the airborne mould spore & hyphal  concentrations exceed 10,000/M3 all occupants 
should be excluded. However, if occupants have predisposing health conditions, lower 
exclusion limits should be considered.

1000 - 4225
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SPORE TRAPS



A: Kitchen end of house – moderate rise in mould indicated by ERMI - thought to be the point where flooding 
entered the subfloor and accumulated against the foundation wall.

B: Bedroom/bathroom end of house – where moisture from the leaking showers has allowed extensive mould 
amplification as indicated by the elevated ERMI’s 

C: Underfloor samples taken from visible mould present on the underside of the particleboard flooring 
adjacent to areas of water damage.
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Between 
Baseplate & 

Floor
Tape Lift         

Mold/cm2 ERMI Predominant Molds

Kitchen                                                           
>500 Asp/Pen   
5 Alternaria          
2  Epicoccum   

3.9
Asp. ochraceus                
Asp. restrictus                 

Cl. sphaerospermum                   

Lounge                                >1000 Asp/Pen 
1 Epicoccum

8.6

Asp. restrictus                                  
Asp. versicolor                

E. amstelodarmi             
Wallemia sebi               

 Studio                                                    >750 Asp/Pen      3.3 Asp. restrictus                                                          
Wallemia sebi               

BR 1                                                        
>750 Asp/Pen    
3 Alternaria          
4  Epicoccum         

6.8

Asp. ochraceus                
Asp. restrictus                                
Asp. versicolor            
Wallemia sebi               

BR3                                                      >1000 Asp/Pen 
4 Epicoccum

8.6

Asp. ochraceus                
Asp. restrictus                                
Asp. versicolor            
Wallemia sebi               

BR2 >1000 Asp/Pen 15.3
Asp. ochraceus                
Asp. restrictus               
Asp. versicolor         

Hall/Shower 
Wall

>1000 Asp/Pen  
4 Cheat. 22.1

 Asp. versicolor          
Cheatomium globosum   
Stachybotrys chatarum     

Wallemia sebi      

BR2/BR1 
Ensuite

>1000 Asp/Pen  
4 Cheat           

12  Stachy
36.5

Asp. ochraceus                
Asp. restrictus              
Asp. sydowii                 
Asp. unguis                    

Asp. versicolor          
Cheatomium globosum      

E. amstelodarmi           
Pen. crustosum            

Pen. purpurogenum       
Scop. bevicaulis         
Scop. chatarum        

Stachy. chatarum  
Wallemia sebi               

NGS - All samples 
under baseplates 

NGS > 20, 
predominantly  

Actinos, including 
Saccharopolyspora

rectivirgula
Hypersensitivity 
pneumonitis –

“dust” Dx –
Farmer’s Lung



• LOW ACTINO SCORE &/or LOW DI/PI





• Database Automation – Examples of Significant 
Microbial “Isolates” were to follow, but ……..







• NGS IS A VALUABLE SERVICE

• THE MAP THAT LEADS TO THE 
“HIDDEN TREASURES”

• IMO THOSE WHO LIVE IN WDB (FLOODED OR 
OTHERWISE) 

• DESEARVE TO KNOW WHAT THEY ARE EXPOSED TO 
SO THAT THEIR EXPOSURE 

• IS NO LONGER “HIDDEN” BUT THE REALITY  OF
• DETECTION BECOMES THE “TREASURE”



• IT’S NOT – THE INFLAMMAGENs

• IT’S NOT – THE BIOTOXINs

• IT IS – “THE RESPONSE “  THAT  “MAKES THE  DISEASE”

• IT’S NOT – THE PAMPs or DAMPs

• IT’S NOT – THE DOSE

Lewis Thomas , MD (NEJM 1972; 287: 553-555) 

1972



• EXPAND  NGS DIAGNOSTIC  CAPABILITY  TO ASSIST IN 
THE MANAGEMENT OF MICROBIALLY RELATED ILLNESS

• EXPAND THE RANGE & SCOPE OF DATABASES ACCESSED

• COMPARE NEXTGEN WITH TRANSCRIPTOMICS

• BETTER  BIOINFOMATICS  &   DATA REDUCTION

• EXPAND THE DATA DEPTH & CORRELATIONS – GENIE 

• CORRELATE WITH CLINICAL & ENVIRO. DATA (HIPAA)

F.A.B



QUESTIONS
WILL BE 

ADDRESSED IN 
THE PANEL 

DISCUSSION 
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