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Summary
• Marco on the FDEP impaired list for Total Nitrogen (TN) 

• Marco TN below impairment limit for three (3) years now 
• FDEP delisting Marco TN impairment 

• Marco now on FDEP impaired list for "Decreasing Trend in 
Dissolved Oxygen Levels" 

• Concern: Total Phosphorus (TP) increasing in canals 
• TP is a "causal variable" - causes algal blooms 

• Concern: Chlorophyll-a (CHLA) is increasing in canals 
• CHLA is a "response variable" - measures algal biomass 

• Connection seen between high canal phosphorus (TP) and low 
canal oxygen (DO)
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Key Water Quality Parameters
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Marco Total Nitrogen (TN) Trend
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Nitrogen Below Limit - Stable

NITROGEN IN SEWAGE 
REUSE WATER WAS 
DROPPED BY 50%



Marco Total Phosphorus (TP) Trend
TP
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Phosphorus at Limit - Increasing

Florida water 
quality crisis: 2018/19 

Red Tide

ONE LOCAL SOURCE OF 
PHOSPHORUS - SEWAGE 

REUSE WATER

Marco 
watersheds are 

entering 
phosphorus 
impairment



Marco Chlorophyll a (CHLA) Trend
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Chlorophyll Below Limit - Increasing

ALGAE EXISTS IN ALL 
MARCO CANALS

Florida water 
quality crisis: 2018/19 

Red Tide



Marco Dissolved Oxygen (DO) Trend
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MARCO 
LIMIT  
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Oxygen Above Limit - Decreasing

ALGAE CAUSES OXYGEN 
DECLINE



Marco DOSAT% Trend
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Oxygen Above Limit - Decreasing

DOSAT% IS THE 
REGULATORY PARAMETER
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Marco Water Quality Status 
Total Phosphorus (TP) 2023
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Source: City of Marco Island, Water Quality Sampling Reports
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Marco Water Quality Status 
Dissolved Oxygen (DO) 2023

JH_PARK 
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Source: City of Marco Island, Water Quality Sampling Reports

 ABOVE MEDIAN  > 4.115  mg/L

Lowest oxygen along Collier Boulevard
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MARCO ISLAND 
VS. 

ROOKERY BAY
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DBHYDRO - Rookery Bay

11
5 DBHYDRO stations around Marco

State of Florida, Earthstar Geographics | SFWMD Environmental Monitoring
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Total Nitrogen (TN) Trend
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Nitrogen spike only on Marco

NITROGEN IN SEWAGE 
REUSE WATER WAS 
DROPPED BY 50%

Florida water 
quality crisis: 2018/19 

Red Tide



Total Phosphorus (TP) Trend
TP

, m
g/

L,
 A

VG

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

2015 2016 2017 2018 2019 2020 2021 2022 2023

0.04
0.038

0.034

0.040.041
0.044

0.05

0.038

0.0330.031
0.029

0.0380.037

0.032

0.037

0.070

0.053

MARCO LAB FDEP RECORD ROOKERY BAY

13

MARCO 
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Phosphorus spike only on Marco

ONE SOURCE OF 
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TP spike was 
on Marco only - not 
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Chlorophyll-a (CHLA) Trend
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Dissolved Oxygen (DO) Trend
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HEALTHY  
   

> 5 mg/L
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Oxygen decline only on Marco



MARCO ISLAND 
VS. 

COLLIER COUNTY

16



D
is

so
lv

ed
 O

xy
ge

n,
 m

g/
L 

AV
G

0

1

2

3

4

5

6

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2016 2018 2019 2020 2021 2022 2023

4.0

4.4
4.7

5.4

5.9
5.65.7

6.1
5.8

3.73.8
4.0

3.63.73.8

4.8

4.2

4.74.8
5.15.0

4.5

5.1
4.8

4.54.4
4.1

4.9

5.35.4

COLLIER OXYGEN MARCO OXYGEN
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Population includes Naples, Marco Island, Everglades City while oxygen is for 23 county watersheds

Source: “Surface Water Quality Assessment and Trend Report for Collier County Pollution Control”, Janicki, 2023

Collier oxygen declined 30% in 20 years 
Marco oxygen declined 32% in 4 years
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What took 20 
years in the 

county - took 4 
years on Marco

Collier eco-
system has 

collapsed - Marco 
eco-system is 

collapsing
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8 Impaired Watersheds
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8 
watersheds impaired 

for low oxygen

Hypoxic "dead zone" has formed

Collier County Dissolved Oxygen (2020)



TP
, m

g/
L 

AV
G

0.00

0.05

0.10

0.15

0.20

0.25

0.30

SILVER STRAND

CAMP KEAIS
IMMOKALEE
HALDEMAN UPPER

COW SLOUGH

OKALOACOOCHEE

TRAFFORD
L-28
RB - EAST
ROCK CREEK
CORKSCREW
HALDEMAN LOWER

COCOHATCHEE IN

FAKAHATCHEE

BARRON
COCOHATCHEE

TTI
GORDON
RB - WEST
WIGGENS
FAKA U SOUTH

GG FAKA U NORTH

0.0190.022
0.0300.035

0.0430.0470.0470.048
0.0570.061

0.067
0.0760.078

0.0850.086
0.092

0.1120.117

0.162

0.229

0.263
0.2710.274

20

Hyper-
Eutrophication 

> 0.1 mg/L

7 watersheds hyper-eutrophic for phosphorus

Collier County Total Phosphorus (2020)
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7 watersheds hyper-
eutrophic for 
phosphorus

Phosphorus "hot spot" has formed

Collier County Total Phosphorus (2020)
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Collier County TP vs. DO (2020)

Strong relationship between high phosphorus and low oxygen
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Marco Water Quality Status 
Total Phosphorus (TP) 2023
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Source: City of Marco Island, Water Quality Sampling Reports
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Marco Water Quality Status 
Dissolved Oxygen (DO) 2023

JH_PARK 

4.36 

Source: City of Marco Island, Water Quality Sampling Reports
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