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Theme 1: Emerging Pollutants in Aquatic Ecosystems

From saptic to seawer:

= Irterral reatrient loading and wrban unoff has significant efects on the physical, dhemical,
and biclegical compasitiaon of waters within eantenvays in South Flarda, aspacially in canal
and cosstal wabsns.

- Elevated nutrisnt concentrations, hyposia, slgal Hooms, fish kils, macroalgal grawth,
seagress die-ofts and coral diseasses are becoming mane Fequent.

= Urban canals and rivers do not meet the Staie’s minirum sater quakty oriteria and ane o
potential source of nuirients and other comaminants o near shore walers desigrabed as
Cutstanding Florida Wasers .

= Cities are incorparalirg communities o central sewer syste ms o mprose canal and cosstal
weater guality, and some mprovement has ocooumed as conssguencs of the alimination of
seplic anks and cesspits, bt sl many of them remain kaking poellubants o nearby
waterod ies.

Mamy chamical species, that are unigue to human consumption hawve besn
proposed as tracers to follow the intrusion of human derved wastewsater into
aquatic ecosystems. among them, sucralose. For a tracer to become an
imdicator a relationship to traditional water guality parameters must b
identified so a potential link to common impacts such as eutrophication can
be elucidated.

Dur previous work in the City of Islamorada and Miami Besch, Florida (1],
consisted of a comprehensive water quality monitoring conducied in a
system of canals in the Florda Keys that hawve been subject to a conwversion
from traditional septic systems to municipal sewage collection. Time s=ries of
traditional water quality parameters, such as nuirients, pH, and disschved
oxygen display significant shifts at specific sucralose levels (thresholds) and
cluster analysis indicated that samples with sucralose levels below the
threshold did not show evidence of water quality issues while sites with
abowe threshold concentrations were affected by eutrophication.

Results indicated that sucralose was in fact a reliable indicator with well-
dewveloped relationships to traditional water guality parameters. Furthermore,
we defined specific sucralose thresholds at sbout 57 ng/L and 150 ngs/L
separating background from human-influencad and human-impactad waters
respeactively.

The hypothesis that these empirical thresholds apply in different estuarine
and coasisl water bodies had to e validated. Therefore, we analyzed watar
samples from waterways in the Great Miami Area to test for nutrients and
sucralose.

This study presents the second application of sucralose as an effective
human-derived wastewsater “indicator” rather than just a tracer.

| Is Sucr gualify indicafor for all coastal watferbodies
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Objectives

The Objectives of this work were:
1- To walidate guantitative relationships between Sucralose and water guality
parameters in diverse waterbodies in the Greater Miami Area; and

2- Validate the sucralose thresholds previously cbtained for canals im the Florida
Keys

Materials and Methods

Fieldwork: Profile measurements (¥SI-EX 02 cast)
Temp, DO, %ODO Ssturation, depth, Cond, Sal, pH. Turbidity

Labwork:

= Samples were analyzed for ammonium {MNH4+), nitrate+nitrite (H+8), nitrite (MO2-). total
mnitrogen (TH}. scluble reactive phosphormus (SRP), total phosphomus (TP}, total crganic
carbon {TOC), silicate (Si02), chlorophyll 5 {CHLA), and turbidity using standard
laborastory methods.

MH4+ was analyzed by the indophencl method’. HO2- was analyzed using the diazo
miethod and M+M was measured as nifrite after cadmium reduction®. The ascorbic
acid/maolybdate method was used to determine SRP2. High temperature combustion and
high temperature digesfion? & were used to measure TH and TPE, respectively. TOC was
determined using the high temperature combustion method”. Silicate was measured
using the heteropoly blue method®. Samples were analyzed for CHLA content by
sp=ctrofluorometry of acetone extracts?. Sucralose in canal waters was determined by
online solid phase extraction liguid chromatography in fandem with mass spectromeatry
[SPE-LC-MS/MS} method'®

Threshald Analysis Using Sucralose as Driver

Cumulatiwe Sum charts for all varnables, plotted
along the Sucralose gradient indicate a sharp
2 concentration increas= of all nuirients when
¢ Sucralose excesds 57 ng'l. Likewis=s, D0 and
5 - pH are high for Sucralos= concentrations below
57 ng'l. and decline for concentrations abowe
that threshold

Seguential t-t==t Regime Shift Analysis"
confirms nutrient threshold sround 57 ngfl
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Cluster analysis indicated that samples with sucralose
levels balow the threshold did not show evidence of watar
‘gquality issues while concentrations abowve 53 ng/L and
abows 150 ng'L grouped the sites progressively influenced
and impacted by eutrophicsfion, respecteshy
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Conclusions

Sucralose concentration is directly correlated with nutrient concentrations.

All measured nutrients experience the onset of an elevated eutrophic state arcund 120
ngfl Sucralose, with a secondary uptick at about 500 ng/L sucralose [Figure above].

The 57 ng/L or 150 ng/L thresholds previously cbhserved in samples for the Florida Keys
canals are not present in the nutrient enriched Greater Miami Area.

Most samples in the Greater Miami Area are abowe background concentrations a those
of the Keys, underscoring the already influenced and impacted pollution levels_
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