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o Leakage rate
—0.01t0 0.1 L/sec/km
— 10% to 50% of total flow

e Pharmaceuticals

Norovirus

e Human enteric viruses in water

— Only source Is human waste
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Image: http://www.epa.gov/microbes/research/waterbourneviruses.htmi
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E. coli versus Sampling Site

 High levels of E. coli

— Not correlated with
sewers

— Correlation to rain

events ABCDEFGHIJKLMNO
Site

- M UIt'ple sources Agricultural Land Use versus Nitrate

Mean E. coli (CFU/100mL)

L]
th

(humans, pets, wildlife)

A

W
=]

Lh

e Nitrate correlated to

Lh

- =
=)

land use

=)
[\

S th

Agricultural Land Use (%)

=

0.5 1 1.5 2 2.5
Mean Nitrate (mg/L)



e
%Ej CURRENT STUDY

 Rock Creek Sampling
— Old vs. new sewers
— E. coli
— Bacteroides species

e Microbial source tracking mﬁ—r

— Human vs. non-human

— PCR analysis

# Human Bacteroides
# Total Bacteroides
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RESULTS
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CONCLUSIONS

New and old sources of emerging
contaminants in urban environments

Direct analysis of viruses may be optimal to
detect sewer leakage

More work required to better understand
how nano-TiO, may impact environment and
human health
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