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Overview
 Where have we been?

 Natural history
 Management planning efforts  

 What are we facing?
 Current State of the Bay
 Seagrass loss, Fish kills, Algal blooms 

 Where are we headed?
 Addressing water quality issues 

 County initiatives 
 In partnership





Where have we been? 



Estimated Pre-drainage System Landscape 
(c.1850)

Current System Landscape (1995)

Land of the Miccosukee, 
Seminole, and Tequesta People 
Kissimmee-Okeechobee-
Everglades watershed originally 
drained ~ 18,000 square miles 
of land
“Watershed is an area of land 
that drains to a common 
endpoint.” (UF-IFAS)
Water-dominated “River of 
Grass” (Pa-hay-okee)
Biscayne Bay was formed 
between 5,000 – 2,400 years 
ago
Diverse flora and fauna
Nutrient poor (oligotrophic) 
system
Abundant water supply, 
providing sheetflow to the coast



HistoryMiami, Munroe Collection

Miami Canal, S-26 sofia.usgs.gov

-Southeast Florida Climate Compact





Management 
Efforts

Common Themes throughout 
Management Planning Efforts

• Water Quality, Quantity, and Clarity
• Nutrient enrichment and bacteriological 

indicators from canal discharges and 
stormwater runoff

• Agricultural inputs 
• Turbidity
• Reduction in freshwater sheetflow and 

changes in groundwater inputs
• Coastal construction
• Recreational uses

• Habitat Loss 
• Seagrass
• Hardbottom (i.e., sponges, corals)
• Mangroves & Coastal Wetlands

• Quantifying Biscayne Bay’s Economic Value
• Public Access 



• Coastal Habitat Restoration 
• Offshore & Artificial Reef
• Surface Water Quality Monitoring
• Submerged Aquatic Vegetation
• Groundwater Monitoring
• Water Quality/Pollution 

Investigations
• Compliance & Enforcement 
_____________________________
• Regulation of work in Biscayne Bay, 

coastal and freshwater wetlands 
• Regulation of wastewater 

infrastructure 
• Regulation of stormwater 

infrastructure 
• National Pollution Discharge 

Elimination System – Co-permittee

Miami-Dade County 
Monitoring and Regulatory 

Programs 



 -Provide habitat, shelter & 
food
 -Cycle nutrients
 -Stabilize shorelines
 -Colonize sediment buildup
 -Prevent erosion
 -Oxygenate the water 

column
 -Carbon sequestration &        

Mangroves: 
 -3.7 lbs/acre/day of 

carbon (1336 
lbs/acre/yr)
 -One of the most 

effective carbon sinks of 
any natural system

Credit: FDEP 



What are we facing? 



The Complicated Story of 
Biscayne Bay Collapse and 

Recovery: 
What are the issues? 

What impacts water quality – and 
why does it matter? 

Stormwater Runoff
• Pet waste
• Gas and oil
• Landscape waste
• Trash
• Industrial uses
• Agriculture 
• Construction 
Wastewater 
• Aged sanitary sewer lines 
• Septic systems 
Fertilizer & other chemicals
Non-compliance & illicit issues 

Nutrient 
Enrichment  



What Impacts Water Quality and Why Does it Matter? 

Nutrient 
Enrichment  

The Complicated Story of 
Biscayne Bay Collapse and 

Recovery: 
What impacts have occurred?  

-Nitrogen
• -Phosphorus
• -Bacteria
• -Heavy metals
• -Herbicides
• -Environmental   

Pollutants of Concern

-Seagrass Die-offs
-Algal Blooms

-micro (phytoplankton & 
macro

-Fish Kills 

Image: Fourqurean and Hall, 2017

Nicole Millette, NOAA AOML



Three major seagrass 
loss events:

-Barnes Sound/Manatee Bay 
(2005-2008)
-Anadyomene Bloom Area 
(2005 – 2015)
-North Biscayne Bay 
(2013 – 2017)

-91 km2  area with 
seagrass

-70% seagrass lost in this 
area 
- Resulting in 64 km2 loss



• How are nutrients available 
in the system?

• Three main sources of 
freshwater received by 
the bay

• Canal discharge 
(~40%)

• Submarine 
groundwater 
discharge (~10%)

• Precipitation (~50%)
• Snake Creek, Little River, 

and Miami River delivered 
more than 50% of the bay’s 
total freshwater contribution 
from 1994-2002 (Caccia 
and Boyer, 2007)



Fish Kills 
August 2020 and 2021

Seagrass loss = loss of primary 
productivity & ability to continue to 
assimilate nutrients 

Seagrasses support the ability 
of the estuary to be resilient. 

The resilience of this basin to 
withstand novel stresses 
(atmospheric events, changes 
in water management, etc)  
without ecological impacts is 
reduced.  

Confluence of Events: 

Event Date Days Flows Winds Air Temp
Water 
Temp

DO surface Nutrients

19 May -12 
Jun

25
2000-2500 

cfs
5-10 m/s

<30 °C 
(25-28)

27-30 °C 2-7 mg/L Highest

4 -11 Aug 
(Fish kill)

8
1800-2000 

cfs
< 3.5 m/s >30 °C 29-33 °C 0.2-3 mg/L High

12-15 Nov 4 >6000 cfs ~ 5 m/s
<30 °C 
(25-28)

26-27 °C
7-9 mg/L (FIU 

Buoy)
Unknown

*Data: Flows (SFWMD), Winds & Temp (NOAA), DO & Nutrients (DERM Monthly Surface Water Monitoring Program)

August  2021

- Low winds
- High residence time 
- Higher water temps

- Flow
- Low DO- mostly at surface several days

- Clear 
- Not limited to bottom dwelling fish 
- Broader spatial extent (4 basins)

August 2020

- Low tides
- Low winds
- High resilience time in basin
- Higher water temps
- Higher air temps
- High flow 

-Low dissolved oxygen (DO)
-High nutrients
-Deposition of organic matter

- Turbid
- Bottom-dwelling fish
- Narrow spatial extent (2 basins)

August 2020



North Biscayne Bay Fish Kill (week of 10 Aug 2020)
FLOW & WIND (Credit: Dr. Josefina Olascoaga, UM RSMAS)

Northern Biscayne 
Bay Fish Kill: 

August 2020 



• Water low in dissolved oxygen (DO)  is conveyed from 
Little River to the Bay

• 2.0 mg/L DO is considered hypoxic, or devoid of  oxygen

• Aug = DO in the Little River and Bay were near, at, or 
below levels considered hypoxic

• DO at LR01 in July is likely higher as sampling occurred 
at high tide when river mixes with bay

• Note: May = represents dry season conditions 

* May and June sampling events were reduced due to 
COVID19 0.0
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• Nutrient-laden water is conveyed from Little River to the 
Bay. 

• 0. 012 mg/L = DEP Numeric Nutrient Criteria for this 
region

• TP ranges between 2x – 4x criteria at the point Little 
Rivers reaches the Bay

• Median represents wet season data over last 10 years

June sampling (6/1/20): 

• Immediately followed 1) May rains (5/26-5/28) & 
opening of structure for wet season

• Captures highest TP June-August

* May and June sampling events were reduced due to 
COVID19
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Bigger Picture: Little River Plume Study (Conducted Aug. 27th 2020)

Objective: Characterize water quality moving from Little River to the Bay during low tide and evaluate the mixing 
zone (seawater and freshwater layers).
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STATION SALINITY CHL-A (mg/L) TN TP

S27A West 0.3 9.3 1.04 0.029

S27B East 0.3 9.5 1.04 0.022

1-F 10.9 7.6 0.85 0.022

2-F 15.4 8.9 0.75 0.015

3-S 28.4 12.3 0.55 0.012

Little River 
Outflow

Biscayne Canal 
Outflow

• Total N, Total P, and Chlorophyll-a: 
• Exceed DEP’s Numeric Nutrient Criteria (NNC) for Northern North Bay (NNB) well 

into the Julia Tuttle Basin
• TN & TP appear to be inversely correlated with salinity (i.e., as salinity increases, 

nutrient concentrations decrease)
• Chl-a may be correlated with salinity (i.e., as salinity increases, chl-a generally 

increases), potential metabolism of nutrients by marine phytoplankton 



Where are we headed? 



Technical 
Advisory Team 

Nutrient 
Reduction Team 

Community 
Advisory Team 

Biscayne Bay Watershed Management Advisory Board: 
What are the Project Teams & What is their Function? 





Biscayne Bay Task 
Force Report

DERM 
Action Plan 

Mayor & Commission 
Directives

DEP Grant 

Watershed Board

Partnership with Florida 
Department of Environmental 

Protection 
Coral Reef Protection Grant($10M) 

+ Matching from MDC ($10M)
-Major Program Areas:

1- Water Quality Characterization: 
– Miami River, Little River, Biscayne 

Canal
2- Stormwater:

-Pilot projects (new technology) 
-Enhanced maintenance (existing 

technology) 
3- Wastewater:

-Septic to sewer conversions & 
education

-“Smart” manhole covers
4- Habitat Restoration 



With gratitude 
for your service 
and leadership

Thank you to DERM staff & our partners
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