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Biscayne Bay

An area of outstanding water in which the flora and
fauna has declined over the past century as a result of
the input of sewage, dredging, pollution and other
activities

Adjacent to a pollution of 5 million people who create
waste

Adjacent to large land fill ‘Mount Trashmore’ which
leaches organic material into the Bay.

Also several sewage treatment plants
South Dade heavy agriculture (Palm Nurseries)
Turkey Point Nuclear Plant




Salinity

26

259

258

25.7

256

255

254

253

25.2
-80.5 -80.4 -80.3 -80.2 -80.1 7

y
Average salinity from 1997-2009 (Data from FIU)

MGG-RSMAS

University

a7
aa
of Miami



Mean NOx (um)

-80.5 -80.4 -80.3 -80.2 -80.1

Average NOx from 1997-2009 (Data from FIU) 5l

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘



Tracers

14N

15N

14.00307 15.0001

99.63% 0.37%

Stable Stable
N 15 / 14 N

TPE__1*1000

515N (0 /00) — —

N /

standard




What do different values mean?
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Controversy

‘...macroalgae in nearshore waters around Big Pine Key had elevated &°N values
(~ + 4%0) characteristic of sewage enrichment...

LaPointe et al., (1997)

‘Our conclusion that chronic anthropogenic nutrient enrichment has supported algal
blooms, eutrophication, and reef coral die-off in the FKNMS’

LaPointe et al., (1997)

‘Based on a comparison with previously published 6'°N data on coral tissues that
classified coral reefs into sewage influenced and pristine, the data presented in this
article would place these corals in the unaffected-by sewage category.’

Swart et al. (2005)

‘....the principal source of organic material contributing to the POM in the nearshore was
organic detritus derived from seagrasses and not from land based sources.’

Lamb and Swart (2008)
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Green Algae
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Seagrass
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Sedimentary Organic Material
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Synoptic Sampling of Green Algae 2006
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What is the Origin?

» Agricultural Fertilizers

¢ Sewage
— Septic

* 50% of homes are on septic
— Why no similar enrichments in N BB?

— Waste water treatment

 All wastewater pumped into Floridan aquifer
— Is there seepage to surface?



Agriculture

 Originally Caccia and Boyer proposed that the N
was solely derived from Agriculture

« Caccia, V.G. and Boyer, J.N. (2007) A nutrient
loading budget for Biscayne Bay, Florida. Mar.
Pollut. Bull., 54, 994-1008.

— Mono or di-ammonium phosphate
« (MAP or DAP) (NH,),HPO,
 Agriculture has N isotopic values close to zero.



Sewage is know to have
positive N isotopic values

 Numerous papers have

been published which

report the use of stable

Isotopes in benthic

organisms in order to

distinguish sewage

— (Heikoop et al. 2000a,b;
Sammarco et al., 1999;
Risk and Erdmann, 2000;

Costanzo et al., 2001,
2004).
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Measured 5'°N values in
Codium sp. from Jupiter Inlet
Values reached to almost
+12 %o during summer which
he concluded was a result of
freshwater bringing high 6'°N
nitrogen from animal waste.

14

Nitrogen (ppt)

Lapointe (1997)

May July September
June August




ot So Fast

http://mgg.rsmas.miami.edu/groups/sil/index.htm



Agardhiella sp.

Start 14 55 104 514

Swart, P.K., Evans, S., Capo, T. and

Altabet, M.A. (2014) The fractionation of

nitrogen and oxygen isotopes in

macroalgae during the assimilation of h
nitrate. Biogeosciences, 11, 6147-6157.




Equations for Measuring Isotopic Fractionation

15N
AUA — B) = W Fractionation
o B Factor
(a-1)x1000=¢ Discrimination
Factor or
Isotope Effect

Nitrogen: 1°¢ (“N & 5N)  Oxygen: '8 (160 & 180)

—~>Large ¢ values = greater discrimination against >N and 80



e=(a—1)*1000

ot o0l —¢€lin

éi = initial isotopic compositior

&t = the isotopic composition at time =

(ﬁi_(—f))= fraction of DIN remaining
NO3 (i)
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A=28

A= =24 ..crianmnees

Nitrogen Fixation
N, + 8H* + 8e + 16ATP = 2NH, + H, + 16ADP + 16 Pi

\Volatilization
NH,* > NH;

A=20

Mineralizatio
DON - NH,

Assimilation and

A=~2-4
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Turkey Point

Nutrients from the Palm
plantations are ending up in
the TP cooling canals via
three or four routes:

1- Biscayne Bay Seepage
2- Water used from L31

3- Groundwater seepage
4- Aerosols

Rain provides 2.78E6 ft3/day
Evaporation -5.10E6 ft3/day

Net inflow of 2.3E6 ft3/day
from Biscayne Bay and other
seepage.

Water Budget from Nuttle
(SFWMD Report)
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Conclusions

In Biscayne Bay there is a clear signature of
iIsotopically positive N derived from
anthropogenic sources in the Nitrate, POM,
algae, sponges, seagrasses, and sediments.

Nitrogen is mainly derived from agriculture
Fractionated and introduced into Biscayne Bay

Biscayne Bay water is utilized in Turkey Point
and because of enormous evaporation nutrients
are concentrated.

Use of canal water will make nutrient problem in
the cooling canals worse as N content is higher.
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Future Work

* Understand nutrient cycle in South Dade
canals

— Measure all components in the water



