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about 1% of bacteria grow on agar plates
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DNA-based methods ottt

Ak
Extract DNA

ACan detect ALL bacteria
AResults in 24 h
AMore information

Filter sample
(collect cells)
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Routine in hospitals and forensics
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Practical Cases

1. Better source tracking of fecal contamination
2. Better diagnosis of off-taste in aguaculture
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Microbial Source Tracking
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Source-specific marker
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Human-specific marker



Source-specific Markers
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Case Studies

1. Drinking water contamination, Kgge 2007

2. Recreational water monitoring, 2008
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A6000 without water S
A140 cases of diahoria e e
ACampylobacter, E. coli 0157, .
Norovirus, Salmonella etc.

A530 standard water samples
A~10 mill. Kr. (41.3 mill.)

Case 1: Kgge Jan.
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Kgge Drinking Water
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Prgvested

(per 100 mLt)

E. coll

Bacteroides

(per 100 mLt)

Human
fecal marker

Typical drinking water

not detectable

not detectable

not detectable

Houses in ORed-1%one¢o 103104 +
WWTP 3 >200 10° +
WWTP 2 >200 106 +
WWTP 1 >200 106 + R

WWTP o1 ndvatesof r i a4 107 +

Typical wastewater ~106 ~108-10° +




DANISH

Case 2: Recreational Waters — Tiitsieees

A Most Danish beaches are clean!
A Some places with poor quality
A Health impacts

A Economic impacts




Strandparken
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UdlzbifiiatSEAS
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Strandpark - simplified  ecsNowcica
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cattle and pigs — sewer overflow (human)

Treatment
Plant
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Results

24/5 716 18/6 21/6 28/6 5/7 19/7 2/8 16/8 30/8

Overflow from combined sewe(during prior 48 h)

Basin 1 yes yes yes
Basin 2 yes
Basin 3 yes yes yes
Basin 4 yes yes
Humanspecfic marker
A neg neg pos neg neg neg neg neg neg pos
B neg neg pos neg neg pos neg neg neg neg
C neg neg pos neg neg pos neg neg neg neg
Standardndicatprs
A nd. green nd. green red green| green green green green
B yellow green nd. yellow green | green| green green green green
C green green nd. green green |yellow| green yellow green red

Data published in a Danish Environment Ministry Report



Arhus Kommune
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D E F G-1 G-2
Standardndicators
1717 green green yellow yellow yellow
23/7 yellow yellow yellow red red
11/9 red yellow yellow green red
Humanspecifc |marker
1717 pos pos pos pos pos
237 pos pos pos pos neg
11/9 neg pos pos pos pos
Ruminaintspecific markef

1717 neg neg pos pos pos
23/7 neg neg neg neg pos
11/9 neg neg** pos* pos pos

Data published in a Danish Environment Ministry Report



DANISH
TECHNOLOGICAL
INSTITUTE

Case 2: Summary

A Detect human contamination
T health risks

A Detect diffuse source-types
A Indicate the location of the actual source

A Focus remedial efforts
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Microbial source tracking can:

" ldentify Gsourcet y p econtamihation
A Differentiate multiple types

" Indicate the source location

" Provide documentation of source types

" Focus remediation

" Assess health risk



Agquaculture
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~Geosmin production "Ammonia removalj
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Dirt smells of geosmin



oOff-tasteo

Geosmin

A Humans: taste over 300 ng L1

v

A ~40-50 times concentration in water



Aquaculture plants =
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Eel farm, indoor Trout farm, outdoor




Geosmin-producing bacteria
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= Cyanobacteria
®m Myxococcales

Eel Farm _

(in dOOI‘S) B Actinomycetales
® unidentified

Trout Farm

(outdoors)

Biofilter Water phase



Municipal WWTP
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