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Biscayne 
Bay-related uses 
generated $6.9 

billion in income 
to southeast 

Florida residents 
in 2004
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Mario Alejandro Ariza covers federal courts for the South Florida 
Sun-Sentinel. He is a Dominican immigrant to the United States, 

and the author of Disposable City: Miami’s future on the Shores of 
Climate Catastrophe. Mario holds an MFA in poetry from the 

University of Miami and a Master’s degree in Hispanic Cultural 
Studies from Columbia University. His poetry, journalism, and 

non-fiction writing can be found in places like BOAAT, The 
Atlantic, and The Believer.

16

http://biscaynebayfl.com/
https://disposable.city/


Biscayne Bay Recovery Plan

Summary of Biscayne Bay Task Force 
Recommendations 



• Established by Miami-Dade County Board of County 
Commissioners via Resolution - February 2019

• To review prior studies, relevant data, and prepare a 
written report with recommendations identifying 
problem areas, prioritizing projects, and 
recommendations regarding State and Federal 
Legislation, activities, and appropriations. 

• Held 18 meetings heard 35 presentations from local and 
state agencies, municipalities, academia, community-
based organizations, and key stakeholders. 

• The final  report presented to Miami- Dade County 
Board of County Commissioners on August 31, 2020. 



Overarching 
Recommendations 

A unified and collaborative approach to watershed restoration
is urgently needed. To improve the water quality and the health
of Biscayne Bay, the Task Force recommends:

Miami-Dade County’s Board of County Commissioners (BCC)
should create a new intergovernmental body called the Biscayne
Bay Watershed Management Board (WMB).

The WMB should be supported by the creation of a new position
called the Chief Bay Officer (CBO) in the Office of the Mayor. The
WMB and the CBO should be supported by County staff,
appropriate technical experts and community input to improve
water quality in the Biscayne Bay watershed.

The WMB will be responsible to develop and, upon approval by
the BCC, implement the Biscayne Bay Watershed Restoration
Plan (WRP). The WMB, working with the CBO, should ensure
that the following recommendations by the Task Force are
implemented.



Recommendation 
Themes

• Improving Water Quality 

• Government Action to Help Protect & Monitor 

• Critical Infrastructure Improvements to our 
Water System

• Restoring the Watershed Habitat & Natural 
Infrastructure

• Reducing Land and Water Based Marine Debris

• Education & Outreach for Citizens & Visitors

• Creating Funding Opportunities for Recovery & 
Restoration



Actions Taken

• State of Emergency Resolution - Sponsored by Comm. Bovo

• Urging Resolution to US Congress and Florida Legislature for Additional Funding and Making Biscayne Bay a State and Federal Legislative 
Priority in 2021 – Sponsored by Comm. Sosa/Co-Sponsor Comm. Bovo

• Urging Resolution Septic to Sewer request for State & Federal Funding – Sponsored by Comm. Sosa/Co-sponsors Comms. Bovo, Cava, 
Edmonson, Heyman, Higgins, Jordan 

• Resolution Directing Mayor to Review BBTF Recommendations and Provide Implementation Plan – Sponsors Comm. Sosa/Co-sponsor 
Comm. Higgins (Scheduled for October 6, 2020)

• Resolution Urging Municipalities Near Biscayne Bay to Provide Additional Funding for Biscayne Bay recovery efforts and Coordinate 
Interlocal Agreements – Sponsored by Sosa, passed Committee heading to BCC (Oct. 6, 2020)

• Chief Bay Officer Position added to FY21 Budget by Mayor Gimenez

Upcoming

• Ordinance relating to regulation of fertilizer; creating Chapter 18C of the Code; regulating fertilizer application and usage in the 
incorporated and unincorporated areas  (first reading Oct. 6, 2020) – Sponsored by Comm. Levine Cava/Co-Prime Comm. Higgins

Report Pending

• Resolution Directing Mayor to Develop and Implement an Annual “Report Card” on the Health of Biscayne Bay – Sponsored by Comm. 
Cava/ Co-sponsors by Comms. Heyman & Sosa



Conceptual diagram of seagrass habitat changes with increasing nutrient loading in a coastal lagoon system. 

Elevated nutrient loading results in a gradual transition from benthic-dominated to water-column-dominated 

primary production and the loss of seagrass habitat. Source: Catherine E. Wazniak, Maryland Department of 

Natural Resources.

Big changes in Biscayne Bay aquatic environment --
seagrass habitat decline with increased nutrient loading

Seagrass



Poorest water quality in 

North North Bay and getting 

worse over time (1995-2014)

Millette et al. 2019

1998 Die-Off in 79th St Basin – 90% 

loss, more recent die-off in Julia 

Tuttle; also area of recent fish kill 

WARNING SIGNS

Miami Dade County 2018

Little River



Northern Biscayne Bay – Little River Basin

Quality of water coming out of Little River has 

exceeded the numeric nutrient criteria for 

Biscayne Bay nearly every year in the last 20

Approximately 17,000 septic tanks with ½ 

estimated to the compromised at some part of 

the year by 2020 groundwater levels



Sustained, decline in water quality, seagrass die-offs and recent fish kill indicate that 
urgent action is needed to decrease nutrient loading. This will require a long-term, 
coordinated and deliberate effort to bring nutrient loading below the threshold 
that no adverse effects would be expected so we can manage Biscayne Bay for 

increasing pressure from climate change and future disturbances like 
infrastructure failures to increase resilience of the Bay 

Seagrass

Deep reductions in nutrient loading



Take a watershed approach to achieving deep reduction in pollutant 
loads for restoration of seagrass meadows to historic coverages







Septic Systems

Sanitary 

sewer system

Stormwater Systems

Governance





A Key Takeaway:

Efforts to adapt to climate change impacts, 

kick start economy, create equity, restore the 

watershed and recover Biscayne Bay are

complementary and mutually-beneficial, and 

will promote resilience across Greater Miami 

and the Beaches

https://resilient305.com



Emerging activities by stakeholders to 

implement BBTF recommendations
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Infrastructure
With a focus on stormwater pollution

Presentation By:  Emilio Lopez

My mission is to Stop Ocean Pollution

Engineering & Manufacturing  |  Stormwater Pollution Analysis  |  Community Collaboration

https://soptechint.com/
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As polluted water makes its way to the 
oceans, water quality can be affected, 
which often results in the closing of 
local beaches due to unhealthy 
water conditions. Stormwater 
carries disease-causing bacteria and 
viruses. Swimming in polluted waters 
can make you sick. 

A study in Santa Monica Bay showed 
that people who swim in front of 
flowing storm drains are 50 percent 
more likely to develop certain 
symptoms than those who swim 400 
yards from the same drain. 

EPA: https://www3.epa.gov/region9/water/npdes/stormwater-feature.html
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What are the origins of ocean 
plastic debris, and how does
it leak into the ocean?

“Less than 20 percent of leakage 
originates from ocean-based 
sources like fisheries and
fishing vessels. 

This means over 80 percent of ocean 
plastic comes from land-based 
sources;
once plastic is discarded, it is not well 

managed, and thus leaks into the ocean.”1

“19 to 23 million metric tons, or 
11%, of plastic waste generated 
globally in 2016 entered aquatic 
ecosystems.”3

1. Ocean Conservancy https://act.oceanconservancy.org/wp-content/uploads/2017/04/full-report-stemming-the.pdf
2. Graphic: Eunomia https://www.eunomia.co.uk/reports-tools/plastics-in-the-marine-environment/
3. Science: https://science.sciencemag.org/content/369/6510/1515
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Pollution Also Causes Flooding
“When it rains, water washes down the street, pushing plastics 
and other trash into the stormwater drain. Those openings on the 
curb were designed to capture rainwater and prevent flooding, not 

serve as public trash cans. But researchers say more and 
more trash is making its way from those drains to the 
ocean.”1

“Never dump any waste in the storm sewers or canals within the 
City. It is illegal for any direct or indirect entry of any solid, liquid 

or gaseous matter to enter the drainage system. Even grass 
clippings and branches can accumulate and plug 
channels. A plugged channel or storm drain cannot carry water 

and when it rains, clogged storm drains will cause water 
to back up into the street and may cause flooding.2

Inside a local stormwater basin (video)

1. NPR: https://whyy.org/segments/looking-to-cut-plastics-pollution-in-the-ocean-start-upstream/
2. City of North Miami: https://www.northmiamifl.gov/757/Flooding

https://soptechint.com/
https://www.youtube.com/watch?v=t-QZ9Q90jf8
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How much trash and debris enters local 
storm drains and Biscayne Bay?

*Based on data we collected in 2019 and 2020 at  3 
cities, and with the collaboration of SENDIT4THESEA

Per inlet, per year: Approx. 175 lbs of leaves 
(nutrients) and trash enter stormwater basins 
and pipes.  0.051 lbs TP    0.106 lbs TN*

Mostly leaves
(nutrient pollution) Lots of street litter

There are over 95,000 stormwater inlets/catch 
basins/grates in Miami-Dade County
Every year:
● Over 16 Million pounds of leaves (nutrients) 

and trash entering stormwater inlets
● Over 4,845 pounds of Total Phosphorus (TP)
● Over 10,070 pounds of Total Nitrogen (TN)

https://soptechint.com/
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Public Works Departments Survey

Responses included Public Works employees from

https://soptechint.com/
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Public Works Survey: 
Acting Upon Task Force Recommendations

During the next 12 months, which of the following Biscayne Bay Task Force 
Recommendations do you support taking action upon within your jurisdiction?

3H Eliminate direct and indirect stormwater discharges to Biscayne Bay. ✅✅✅✅

5F Evaluate the various existing stormwater outfall systems in your jurisdiction to determine their 
effectiveness at preventing debris from entering Biscayne Bay. ✅✅✅✅✅✅✅✅

1G Undertake and secure funding for new pilot projects and research projects focused on reducing pollution 
loads. ✅✅✅✅✅✅

5D Conduct an analysis of marine debris in Biscayne Bay. ✅✅✅

5G Identify and establish dedicated and recurring funding sources to pay for marine debris prevention and 
removal activities. ✅✅✅✅✅✅

3G Develop a plan to prioritize the retrofitting of stormwater infrastructure within basins with the most 
substantial water quality and/or habitat degradation issues. ✅✅✅✅✅✅✅✅

3F Enforce the existing code and update the stormwater design criteria to improve effectiveness and include 
advances in stormwater treatment technologies. ✅✅✅✅✅

4I Accelerate green infrastructure solutions for flooding, resiliency, and water quality. ✅✅✅✅✅

https://soptechint.com/
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Public Works Survey:
Stormwater Debris Causing Floods

How often does your jurisdiction experience flooding caused by 
stormwater pipes that are clogged with leaves and street litter?

Happens with most 
rain events Regularly Happens Rarely Happens Never Happens

✅ ✅
✅
✅
✅
✅

✅
✅
✅
✅
✅

✅

https://soptechint.com/
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Many solutions to capture, collect and 
remove pollution

LOWER COST HIGHER COST

SOP Technologies SOP TechnologiesSOP Technologies

2. EPA https://www.epa.gov/trash-free-waters/trash-capture-technologies#drain
* University of Florida:  https://www.florida-stormwater.org/assets/FSAEF/Research/MS4/UF%20FDEP%20MS4%20Maintenance%20Final%20Report_edited.pdf

2

elastec.com

2 2 2

Street Sweeping*
$257 / lb. of TP
$165 / lb. of TN

Catch Basin Cleaning*
$1,656 / lb. of TP
$1,016 / lb. of TN

https://soptechint.com/
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Taking Action to Protect Biscayne Bay

City of Aventura Analysis

It all began with the 2017 Biscayne Bay Marine Health Summit. To protect Biscayne 
Bay from leaves (nutrient pollution) and street litter pollution, the City of Aventura 
implemented SOP Technologies’ patented stormwater curb inlet filters/screens at their 
stormwater inlets city-wide by Summer 2019. 

● Annual Pollution Prevention: 
○ 38,528 lbs. of leaves, street litter and debris prevented from 

entering the stormwater system, local groundwater, and the Biscayne Bay.
○ Nutrient load reductions

■ 14.56 lbs. of Total Phosphorus (TP)
■ 30.25 lbs. of Total Nitrogen (TN)

● Cost Savings
○ $43,000 - $97,000 net cost savings within 10 years

● Flood Prevention
○ The city is keeping thousands of pounds of leaves and litter out of 

stormwater catch basins and pipes, thereby preventing street flooding.

Full report https://soptechint.com/blog/2020/8/17/city-of-aventura-preventing-nutrient-and-stormwater-pollution-of-biscayne-bay 

https://soptechint.com/
https://soptechint.com/blog/2020/8/17/city-of-aventura-preventing-nutrient-and-stormwater-pollution-of-biscayne-bay
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Public Works Survey:
Preventing Stormwater Pollution

Do you support preventing leaves (nutrient pollution) and street litter 
from flowing into stormwater inlets and discharging to Biscayne Bay?

100%
Responded YES

https://soptechint.com/
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Public Works Survey:
Additional Comments

What additional comments would you like to share about preventing 
pollution of Biscayne Bay?

All Storms [drains] should be cleaned on a regular basis to remove pollutants. Cutler Bay cleans all public storm drains on a 2 year 
cycle. Also when possible upgrade the storm drain infrastructure by replacing slab covered trenches to Exfiltration trenches.

Install pollution prevention structures to improve the water quality. Create regulation that  enforce  all private developer in the 
use of sustainable measures in their project and promote the sustainability process in order to promote the implementation of 
better and more efficients stormwater drainage systems that discharge into the bay as well maintain free of pollutants our 
streets

Labeling of Storm water Inlets that have a direct outflow to canals, rivers and bays.

Eliminate all septic tanks in areas that affect the Bay. Educate the public by providing frequently information on media outlets 
(radio, TV) and social media outlets on how the public can help.  It is an urgent matter.

The Public at large as individuals should have common sense when it comes to contaminating water resources. Literature, videos 
and other means of notification only goes so far. I think there needs to be a program in place starting with elementary schools all 
the way through high school teaching the citizens of tomorrow that what they do today will impact them tomorrow. 

https://soptechint.com/
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Public Works Survey:
Adopt-a-Drain Program

Do you support having an adopt-a-drain program where community 
members help to quantify stormwater debris and pollution in your 
jurisdiction?

83%
Responded YES

https://soptechint.com/
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Get Involved 
SOP Technologies Adopt-a-Drain Program

Help us quantify pollution entering stormwater systems and Biscayne Bay

Contact info@soptechint.com   

Collect, quantify and weight Stormwater Pollution

https://soptechint.com/


Biscayne Bay Town Hall

Dr. Todd A. Crowl
Executive Director, Institute of Environment

Florida International University

October, 2, 2020





Florida Department of Environmental Protection, Department 

of Environmental Research Management,  South Florida Water 

Management District, Miami-Dade Water and Sewer, NOAA

UM, FIU , Miami Water Keepers,  other NGO’s, other scientists



We need to include more nimble sampling

methodologies that allow continuous data 

And over much larger spatial 

area with near-real time data 







Environment.fiu.edu

We also need continuous monitoring

with real-time data

Including night-time observations



“Develop, implement and continuously monitor 

and demonstrate progress toward meeting 

pollutant load reduction goals”

We need an Interagency, Comprehensive Greater 

Biscayne Bay Watershed Program

Data harvesting for interoperability

Data dissemination for policy decision

Data visualization for community education



We need an Interagency, Comprehensive Greater 

Biscayne Bay Watershed Program

Data harvesting for interoperability

Data dissemination for policy decision

Data visualization for community education



We need to secure State-Level funding like the Hudson River, Chesapeake Bay, 

California Bay and Tampa Bay Programs

Environmental Finance and Risk Management Program –



“Establish funding streams to support a 

Coordinated staff and provide an 

annual budget for comprehensive monitoring 

and management actions”

Environmental Finance and Risk Management 

Program –



➢Train a new generation of environmental finance 

professionals who will develop and implement 

effective resilience/sustainability theories, policies, 

and practical applications

➢ Offer comprehensive training in environmental 

resilience finance - catastrophe bonds, weather 

derivatives, carbon markets, green bonds and 

other methods to create financing solutions to 

disaster preparedness and 

resilience/mitigation/adaptation/sustainability/redu

ction/conservation projects hedging the risks 

associated with those solutions



Holistic monitoring and implementation is 

NOT ENOUGH….we must empower all of the 

citizens that live the Biscayne Bay Watershed 

to understand the information 

EDUCATION IS THE KEY



Rachel Silverstein, Ph.D.

Executive Director and Waterkeeper



OUR MISSION

To ensure swimmable, 

drinkable, fishable 

water for all.



O U R  A P P R O A C H E S

O u t r e a c h  a n d  

E d u c a t i o n

S c i e n t i f i c  

R e s e a r c h
A d v o c a c y

F O C U S  A R E A S

C l e a n  W a t e r H a b i t a t s S e a  l e v e l  r i s e















via Scott Zeigler

1000 Eyes on the Water

#seeafishsendafish





Community reports of 

fish kill observations



WATER 

QUALITY 

MONITORING



RANSOM 

EVERGLADES 

BOAT 

PATROL



Nutrient Pollution Outreach

• Causes algae blooms

• Comes from:

• Sewage leaks

• Pet waste

• Fertilizers

• Septic Tanks



Recommendations for Proposed Fertilizer 

Ordinance

0% phosphorusAt least 50% 

slow-release 

nitrogen in 

fertilizer mix 

No 

fertilizer from 

May -

September

15 ft set backs 

from waterways and 

storm drains







Facebook: /miamiwaterkeeper

Instagram: @miamiwaterkeeper

Twitter: @miamiwaterkpr

miamiwaterkeeper.org





• Marine Patrol are the Eyes and Ears of the Bay. They can watch for including illicit discharges from 
construction sites, sunken boats, etc. They can also serve a valuable resource for water sampling.

• We need to focus on island maintenance. A lot of debris comes from inadequate garbage cans and lack of  
‘pack-it-out’ behaviors. Zero recycling even though 50% of trash is aluminum.

• 32 entities have in-house Public Works Departments, so we already have the knowledge, experience and 
talent to share best practices via meetings, peer review, and peer mentorship. Together, we can develop 
and implement Best Management Practices (BMP’s) for design and maintenance.

• NOAA already leads the “Florida Marine Debris Reduction Plan”, so there is already a program to jump on.

• 32 entities operate together on Miami-Dade County’s MS4 Stormwater permit, but each entity reports directly 
to DEP (not DERM). If DERM provides oversight and collaboration, we could improve maintenance programs.



• Total Maximum Daily Load’s (TMDL’s) set a threshold for the amount of pollutants going into the watershed. 
TMDL’s exist for nutrient and bacteria, but not trash. Miami-Dade County should adopt a maximum input level 
policy for trash.

• Government focuses on prevention
• Volunteers can support Removal Activities – www.VolunteerCleanup.Org and govt led ‘Clean Your Neighborhood Day’

• We can start with maintenance schedules. Most entities clean their storm water systems once every 5-7 years. 

• Top 2 primary sources: Stormwater Systems and Canals

http://www.volunteercleanup.org/


Section 1: That the County shall conduct baseline monitoring studies to determine the dominant source of

trash affecting the Basin.

Section 2: That the County shall evaluate existing trash pollution controls to determine the most viable

solution to eliminating trash from entering the Basin from the County.

Section 3: That the County shall adopt a maximum input level policy for trash, which shall direct the County

to decrease the amount of trash pollution entering the Basin from trash sources within the County.

Section 4: That the County shall utilize technological, educational, regulatory and enforcement measures to 

meet the County’s total input level for trash into the Basin. 

Single County Resolution

The county should establish a voluntary “Total Maximum Daily Load (TMDL)” for nearshore and offshore debris. 
This regulation should include incremental targets to reach ZERO trash entering the Bay by March 2024.

Infrastructure



International Coastal Cleanup SEASON
Sept 19 – Nov 1 www.VolunteerCleanup.Org

Contests and Prizes:
100 LB Club: Anyone who picks up more than 100 pounds (10 bags). Clean Swell Report and photos required as 
proof!
•Four or More Club: Anyone who participates in at least 4 cleanups during the season. Clean Swell Report and 
photos!



2020 Biscayne Bay Marine Health 

Summit Town Hall,

Miami, Florida

Infrastructure / Municipal Issues

& Water Quality Retrofits



2



3

Current Challenges

3 Million Residents

Biscayne 

Bay



Watershed Restoration Plan

4

Water Quality – Report Pollution and Clogged Pipe Issues! 

call 305-372-6955, 24 hours a day, 7 days a week. 

EnvtlComplaints@miamidade.gov

https://www.miamiwaterkeeper.org/1000eyes

mailto:EnvtlComplaints@miamidade.gov


Watershed Restoration Plan

5

Water Quality – Map Pollution and Identify Hot Spots!

Example:

Total Nitrogen Load 

Intensity Map



Watershed Restoration Plan

6

Water Quality – Support Pilot Projects / Get Involved!



Wynwood Woonerf Concept

7



Watershed Restoration Plan
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Infrastructure – Prioritize Septic Cleanout Cap Replacement + Sewer Connections

Source: Brevard County, Florida; Save Our Indian River Lagoon Projects



Watershed Restoration Plan

9

Infrastructure – Prioritize pollution “hot spots” and Develop Retrofit Concepts



Algal Turf Scrubber

10

Source: Indian River County, Florida, and Hydromentia



Questions?

Patrick Shearer, PE

Senior Engineer

E Sciences Inc.

pshearer@esciencesinc.com

11

Low King Tide

Water is Not 

Recovering 

at Inlet due 

to Clogged 

Inlet





BISCAYNE BAY MARINE HEALTH SUMMIT 

Town Hall Zoom Meeting

CALL TO
ACTION

By Steve Sauls



WE CAN DO THIS!
TODAY, I’D LIKE YOU TO DO FIVE THINGS:

1. Call or send a personal note to your county commissioner and tell 

them that Biscayne Bay is important to you. Tell them you support 

the recommendations of  the Biscayne Bay Task Force. Tell them 

you support a new Biscayne Bay Watershed Board and a new 

fertilizer ordinance. Be brief, be respectful and use your own words. 

Thank them for their leadership and support. Please do it today.

See: http://www.miamidade.gov/commission/districts.asp for 

contact info.

2. Reach out to two friends and ask them to do the same.

Better yet, enlist the support of  the organizations you belong to.

http://www.miamidade.gov/commission/districts.asp


3. Share what we’re doing through your social media network 
and join the Biscayne Bay Marine Health Summit Facebook 
group. It’s a great source of  information.

4. Volunteer for one of  the many organizations working for a 
clean and sustainable bay.

5. Make a strong effort to reduce your personal consumption of  
single-use plastic products. It’s the first step in reducing the 
flow of  trash from our streets to our waterways.

WE CAN DO IT, IF WE 
WORK TOGETHER.


