Exploring the use of fluorescent
whitening compounds as tracers of
septic system effluent in Maine lakes
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1. Nutrients
(P, N)

2. Pathogens
(bacteria,
vViruses)



= Molecular methods (e.g., DNA/RNA, cultures)
= Chemical methods
« (Caffeine (see next talk by Brian DiMento)

 Fluorescent whitening compounds (FWC), also
known as optical brighteners




Fluorescent whitening compounds (FWC)

UV Light

Water  Water + Tide Detergent
(contains FWC)
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Method adapted from:

Dubber and Gill. 2017. Suitability of fluorescent whitening compounds
(FWCs) as indicators of human faecal contamination from septic tanks
in rural catchments. Water Research 127: 104-117



Photobleaching of FWC and
Natural Organic Matter (NOM)



Photobleaching of FWC and

NOM1 Natural Organic Matter (NOM)

1 min/10 min = 0.18
1 min/10 min = 0.35
1 min/10 min = 0.52

1 min/10 min = 0.69

FWC present when % reduction
@ 1 min/10 min > 0.25

OB1 1 min/10 min = 0.85



Summary July 2019 N

Total samples collected 105
FWC + 35 (33%)
Lakes sampled 9
Lakes with FWC + 9

Summary Aug/Sep 2019 N

Total samples collected 78

FWC + 32 (41%)
Lakes sampled 8

Lakes with FWC + 6
Sites retested from July
Retested sites FWC + 11
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Summary:
« FWC detected in 37% of all samples
 Method relatively inexpensive and easy

« (Caveat: analytical variability and colored
organic matter can limit detection
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