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3rd EPA Grant: Chemicals of Emerging Concern 
(CECs) in Areas of Concern (AOC) 

Objectives

1. Continue water quality monitoring in the Key West harbor and ship channel using existing technology and 

infrastructure.

2. Expand water quality monitoring to eight AOC around the islands of Key West using an Autonomous Underwater 

Vehicle equipped with sensors for dissolved oxygen, temperature, salinity, turbidity, and total algae.

3. Expand water quality monitoring to beach AOC around the southern section of Key West for oxybenzone in the marine 

food chain.  

4. Expand water quality monitoring to seven AOC around the islands of Key West for sewage discharge indicators (i.e. 

ammonia and sucralose).

5. Expand water quality monitoring to marine environment near Stock Island Landfill for toxic pollutants (i.e. hydrogen 

sulfide). 

6. Provide data and input for the City of Key West’s Water Quality Improvement Plan.



Objective 1

Continue water quality monitoring in the Key 

West harbor and ship channel using existing 

technology and infrastructure.
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Mallory Square TK System: Dissolved Oxygen
Deep sonde (20 m)  

Normal Oxygen > 5.0 mg/L



Mallory Square TK System: Temperature
Deep sonde (20 m)  

30°C = 86°F



Mallory Square TK System: Conductivity (i.e. salinity)
Deep sonde (20 m)  

60,000 μS/cm = 
40.2 ppt

Normal seawater 
is about 36 ppt 

(i.e.54,000 μS/cm)



This optical sensor uses a beam of light and measures the reflection from 

pigments found in marine algae.   

1. Chlorophyll - pigments found in green algae (Chlorophyll a and b), 

diatoms (Chlorophyll a and c), golden brown algae (Chlorophyll a and c)

2. Phycoerythrin (PE) - pigment–protein complex predominantly found in 

rhodophytes (red algae), cryptophytes, and cyanobacteria

Mallory Square TK System: 

Total Algae Sensor - Phycoerythrin and Chlorophyll 

Deep sonde (20 m)  
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Mallory Square TK System: Total Algae 
Deep sonde (20 m)  

60,000 μS/cm = 
40.2 ppt

Normal seawater 
is about 36 ppt 

(i.e.54,000 μS/cm)
11/19/24 at Approx. 12PM 

No ships in port

1/10/24 at 7:11 AM on
No ships in port



Mallory Square TK System: Total Algae 
Deep sonde (20 m)  



Cruise ship data in the Key West Harbor

❑ 132 ships have visited KW Harbor since Oct. 12, 
2023

❑ Cruise ships range in size (i.e. capacity) from:
• Smallest - American Glory (Capacity = 49 

Passengers) 
• Largest - Carnival Dream (Capacity = 3,646)

❑ Data collected on: 
• Capacity 
• Arrival/Departure time 
• Ambient water quality at arrival/departure  
• Wind direction 
• Wind speed

❑ Turbidity events associated with cruise ships 
exceeded EPA standards 19.4% of the time 
(EPA Chapter 62-302: Water Quality Standards)

❑ The most substantial turbidity event was 430% 
beyond the EPA standards (i.e. 133.94 NTU)

Carnival Dream in Key West Harbor 



2023 (Oct. - Dec.) 



2024 (Jan. - April 4) 



12/25/23
@ 4:56 PM
133.94 NTU 

Celebrity Equinox 
departs 12/25/23

@ 4:53 PM 

12/25/23
@ 7:36 AM
96.89 NTU 

Celebrity Equinox 
arrives 12/25/23

@7:28 AM 



Turbidity Anomaly 
(5337.38 NTU) 

3/23/24 @ 8:36 AM
5337.38 NTU 

Deep sensor 



3/23/24 @ 8:36 AM
15.04 NTU 

Shallow sensor 

Shallow (1 m) Turbidity Sensor



Turbidity Anomalies 

1/10/24 @ 7:06 AM
6,927.3 NTU 

1/10/24 @ 7:06 AM
19.7 NTU 

1/10/24 @ 7:11 AM
18.7 NTU 

YSI EXO Water 
Quality Data Sonde



1/23/24 @ 23:36 PM
191.2 NTU 

Wind event Jan. 21-24



Objective 2

Expand water quality monitoring to eight AOC around the islands of Key West using an 

Autonomous Underwater Vehicle equipped with sensors for dissolved oxygen, 

temperature, salinity, turbidity, and total algae.
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Objectives 5 - Expand water quality monitoring to marine environment near Stock Island Landfill for toxic pollutants 

(i.e. hydrogen sulfide). 

Stress = 0.005 mg/L
Lethal = 0.025 mg/L



Questions?Dr. Patrick Rice
Chief Science & Research Officer
The College of the Florida Keys

5901 College Rd.
Key West, FL 33040

Email: Patrick.Rice@cfk.edu

Special thanks to: 
• CFK Marine Science Technicians, Research 

Assistants, and Scientific Dive Team 
• Florida Department of Environmental 

Protection (FDEP)
• Florida International University (FIU)
• Environmental Protection Agency (EPA) 

mailto:Patrick.Rice@cfk.edu
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