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  Foreword by 

  Steve Sauls 

The sold-out Biscayne Bay Marine Health Summit yesterday @FIU’s Biscayne Bay Campus was a great success. 
Over 200 registered participants gained greater awareness of the bay as an ecological system and the challenges 
it’s experiencing today including inundation of marine debris, other pollutants, and massive die off of sea grasses 
which will take years to recover.  

The diverse group of environmental advocates, governmental officials and private sector participants pledged 
to collaborate to support healthy bay initiatives including the Biscayne Bay Restoration Initiative (BBRI), and 
implementation of NOAA’s Florida Marine Debris Reduction Guidance Plan as part of a new 10-year 
action plan. The Summit also began the process of formulating a rigorous research agenda, called for a 
more comprehensive water quality monitoring and assessment plan, and need for greater communication and 
public outreach.  

The highlight of the morning was Harvey Ruvin who pioneered the first bay recovery initiative and called for 
renewed efforts to address the current crisis, and remarks by Miami-Dade County Commissioner Daniella 
Levine-Cava, who sponsored the commission resolution supporting the Summit.  

The Summit awarded Commissioner Daniella Levine Cava the first Harvey Award in honor of Clerk of the 
Courts Harvey Ruvin for Biscayne Bay leadership. Now the hard work begins.  

The best part for me in addition to working toward real improvements in the bay was getting to know so 
many good and knowledgeable people committed to our community. Thank you Luiz Rodrigues for your 
inspiration for the Summit and commitment to the environment, and too many others to thank in this post. 
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• Develop a new 10-Year Action Plan

• Integrate, more actively support and implement activities of the Biscayne Bay  
Restoration Initiative at the county level and NOAA’s Florida Marine Debris 
Reduction Guidance Plan as part of a new 10-Year Action Plan;

• Develop a research agenda to assess outcomes and support adaptive management 
of 10-Year Action Plan, including more comprehensive water quality monitoring 
and assessment;

• Develop and implement communication and public outreach campaigns as part of a 
new 10-Year Action Plan, including sustained coordination and information 
exchange through the implementation of annual summits;

• Improve the health of the Bay and experience for visitors, tourists and residents 
alike through the implementation of important tools such as ecosystem 
restoration and coastal ecosystem management. Ecotechnological remediation also 
shows great promise to manage stormwater and minimize potential for pollutants 
released into Bay. i.e. identify problem areas and apply eco-technological 
remediation at pilot scale;

• Develop policies and incentives to sustain the health of the Bay and develop a 
report	card	for	key	indicators	of	Bay	health,	including	economic	benefits	(Medium 
to long-term) 

I. Summary
Recommendations
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II. Agenda
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III. Presentation Summaries
The first	annual	Biscayne	Bay	Marine	Health	Summit	(BBMHS) 
consisted of eight presentations by expert scientists, prominent 
regional political figures, and leaders of relevant non-profits and 
NGOs. Below are short summaries of each presentation. 

The “Marine Debris” presentation by Dave Doebler explained 
that each cleanup event collects 300-500 pounds of trash. Trash 
from the Bay is 80% land derived and 20% ocean derived. Land 
trash consists of street litter, garbage blown out of trash cans and 
poor storm drain maintenance. While there has been progress 
(unencapsulated foam has been banned in many cases arount 
the Bay area), marine debris may still threaten integral economic 
activities in Biscayne Bay if not addressed.

In her presentation, “Biscayne Bay: Past, Present, and Future,” 
Jamie Monty explained that Miami-Dade County operates 
many Bay maintenance activities. She illustrated that North 
Bay is most affected by urban runoff and canal discharge and 
South/Central Bay is variable with a high percentage of natural 
ecosystem. Threatened species within the Biscayne Bay area 
include manatees, crocodiles, Johnson’s seagrasses, and wood 
storks. Jamie also identified nine bodies of water that are out of 
fecal coliform compliance. All of these issues are consequences 
of a threatened and polluted Biscayne Bay.

“Seagrass Dieoff in Biscayne Bay”, Captain Dan Kipnis, illustrated 
major challenges for the Bay including uncertainties of the effects 
of increased stormwater runoff associated with flood mitigation 
efforts. Captain Dan also showed satellite images showing 75% 
of the seagrass has died off over the past 2 years (see Appendix 
10 for images).

“Our City. Our Water” by Kelly Cox (unscheduled presentation) 
explained the Miami Waterkeeper Alliance’s goal, which is to 
protect Miami residents’ rights to clean water and promote 
thriving South Florida marine environments. Kelly touched on the 
raw sewage leak that occurred on June 20, 2017 into the Bay, the 
sorts of detrimental effects to the Bay that the Miami Waterkeep 
Alliance hopes to address.

The “NOAA Marine Debris Program” presentation by Charles 
Grisafi touched on the history of and work being done by the 
NOAA Marine Debris Program (MDP). The MDP was 
developed in 2006 as the federal lead to address marine debris 
issues. Charles explained that the NOAA MDP works to 
determine sources of, assess, prevent, reduce, and remove 
marine debris through 5 program pillars: removal, prevention, 
research, emergency response and regional coordination. Charles 
also discussed the development and implementation of the 
Florida Marine Debris Reduction Guidance Plan. Charles 
explained how the plan is a compilation of recommended 
strategies and actions toward reducing the impacts and amount 
of marine debris in Florida.

“Miami Beach Stormwater Solutions” by Margarita Wells
focused on how Miami Beach is responding to stormwater issues. 
She says that “dealing with stormwater is an ancient issue that 
is especially important in the low-lying Biscayne Bay area”. She 
identified that Miami Beach accounts for 4% of discharge into the 

Bay. The region’s new stormwater systems are designed to 
address rising sea levels with pump stations to prevent flooding 
with the added benefit of debris removal before discharge. 
Miami Beach has succeeded in preventing 1,308,000 pounds of 
trash from entering the Bay thanks to these initiatives.

Dara Schoenwald’s presentation “VolunteerCleanup” explained 
the organization’s successes and future initiatves. Dara stressed 
the use of social media for Bay protection awareness, including 
Facebook and Twitter. She explained that VolunteerCleanup has 
advocated for a successful Styrofoam ban and has organized 
thousands of hours of community service around the length of 
Biscayne Bay. The organization’s future focus will be on stopping 
trash before it enters the Bay (implementing a preemptive 
solution to Bay pollution), as well as reducing single use plastics, 
like highly inefficient and wasteful plastic grocery bags.

In the “City of Coral Gables: Sustainability Initiatives” 
presentation, Matthew Anderson explained the City’s goals and 
initiatives for addressing threats to Biscayne Bay. He said that 
the City of Coral Gables has set goals to lower waste by 
2020-2025, including replacing the work car fleet with electric 
models (lowering emissions by 22,000 pounds) and 
improving and expanding bike lanes (in order to lower 
emissions by motorized transport). Additionally, Coral Gables 
has a famous tree canopy that removes carbon dioxide from 
the atmosphere and is the first city in Florida to ban single use 
plastic bags.

Dr.	Walter	Meyer,	in	his	presentatinon	“Local	Office:	Landscape	
and Urban Design,” focused on nature-based infrastructure. He 
explained that he contributed to building the largest solar array at 
10 stories in Puerto Rico, providing 50% of neighborhood food. 
He also remediated historical Puerto Rican wetlands preventing 
improper drainage. Walter is in the process of planning drainage 
infrastructure to account for rising sea levels (>7inches of rain/
hour) in Miracle Mile. He is also developing a CSO-to-go, a 
wetland landscape on a barge, to treat water before discharge 
and has had successes with this project in New York City.
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The “Harvey Award” is 
awarded to Miami-Dade 
County Commissioner 
Daniella Levine-Cava 
(holding the award). The 
Harvey Award was created 
in honor of Harvey Ruvin 
(standing next to Ms. 
Levine-Cava), Clerk of 
Courts for Miami-Dade 
County and one of the 
strongest supporters of 
Biscayne Bay. The award 
itself was a sculpted piece 
of a man rigging together 
a boat of some kind. The 
sculpture was created from 
plastic marine debris by 
Keith Clougherty.

Drs. Tiffany Troxler (left) and Jim Fourqurean (right) speak on a panel of experts about the state of Biscayne Bay at the first inaugural Biscayne 
Bay Marine Health Summit (BBMHS). 
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BREAKOUT GROUP #1: Infrastructure 

• Purpose: Discuss infrastructure ideas to keep pollution out of the Bay
• Objective: Identify specific and actionable goals to improve infrastructure design and maintenance to be implemented in the
10 year plan
• Activities: Brainstorm ideas and prioritize actions
• Deliverables	(see	below	for	a	list	of	selected	ideas): Short-term (<2 years), Medium-term (5 year), Long-term (10 year) goals

1) Short-term: Enforce existing environmental laws, regular cleaning of storm drains, more renewable energy for all
new infrastructure, education funding to teach eco-friendly lifestyles in school, parks should have water bottle
refill stations, etc.
2) Medium-term: Clean up existing nutrient “hotspots” by updating technology, ban plastic bags in all of Miami-Dade
County, address canals as large sources of pollution, host public awareness campaigns about waste, increase
regular water quality sampling, implement storm drain pollution technology, etc. 
3) Long-term: Eliminate septic tanks and connect to sewer, establish regional water quality goals and pollution
reducation targets, tax violators and polluters, develop recycling plant with capacity to process South Florida
recyclables, do water treatment plant and commercial and residential upgrades to reduce pollution, etc. 

BREAKOUT GROUP #2: Government and Government Policy 

• Ba y Harbor Island Mayor Leonard, chair-elect of the Miami-Dade League of Cities, gave a brief presentation of what one city  
can do and is doing. 
• Four  “Consensus Priorities” were discussed at the end of the breakout session (these priorities were presented at the 
concluding session of the Summit and received overwhelming support): 

1) Support for Biscayne Bay Restoration Initiative (BBRI)
2) Support for NOAA’s Florida Marine Debris Reduction Guidance Plan (FMDRGP)
3) Address pollution sources to change outcomes of current policies/practices
4) Support for a consumer education campaign.

• Timeline for implementing recommendations was discussed: 
1) One-y ear plan

a) Update the Biscayne Bay Economic Impact Study; commit to a source of funding for permanent updates
2) Fiv e-year plan

a) Implement the NOAA Florida Marine Debris Guidelines
b) Re-engineer Miami-Dade Water/Sewer System
c) Institute comprehensive monitoring and assessment program
d) Implement pro-active enforcement of a fertilizer ordinance

3)  Ten-year plan
a) Inspire the youth/the next generation to support environmental stewardship
b) Actual, physical improvement in the health/water quality of Biscayne Bay

• At the beginning of the Government break-out session, participants were asked to prioritize various ideas. Those specific 
ideas receiving the most support (not in priority order) included: 

1.Increase solid waste fee and designate specific ally for street maintenance and storm drainage cleaning
2.Ban plastic, specifically plastic bags
3.Utilize Parks Dept. to manage spoil islands
4.Establish a citizen-led sustainability committee
5.Implement Septic tank inspections
6.Close the FPL cooling canals; install cooling tower instead 

IV. Breakout Groups:
Summaries and Takeaways
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IV. Breakout Groups: 
      Summaries and Takeaways

BREAKOUT GROUP #3: Research Needs 

 • The ideas developed during this breakout session were separated into four main areas: research, monitoring and remediation. 
 Priority ideas are listed below: 
  1) Research Needs:
   a) Toxic algae tie to human diseases 
   b) Water circulation (e.g. flushing time, residential time) 
   c) Real time monitoring stations for temperature, salinity, nutrients, oxygen, pesticides, bacteria 
   d) Ground water monitoring (water flow and chemistry)
   e) Data mining of existing dataset
  2) Monitoring:
   a) Seagrass loss
   b) Microplastic pollution
   c) Restoration goals
   d) Fishery and nursery habitat monitoring 
   e) Impact of pollutants on marine life
  3) Remediation:
   a) Look for existing filter in the market

BREAKOUT GROUP #4: NGOs, Non-Profits, and Educators

 • Purpose: Determine the ways NGOs can help prevent or reduce marine debris from entering into and harming Biscayne Bay,   
 or participate in cleanup activities
 • Objective: Generate a set of short, medium, long-term goals to inform a comprehensive 10-year Action Plan
 • Activities: Discuss, Brainstorm goals, vote to prioritize, and then categorize goals according to the timeframe in which they can   
 be completed   
	 •	Deliverables	(see	below	for	a	list	of	prioritized	ideas): 
  1) Focus on engaging diverse communities, not just the environmental groups,   
  2) Need for broad PSA, awareness, marketing campaigns
   a) Target visitors at coastal, public parks with brochures/literature that speak to these specific issues (marine   
   debris, pollutants, dumping)  
   b) Billboards, viral pictures (liter shaming) on social media
  3) Declare State of Emergency to restore Biscayne Bay 
  4) Find ways to integrate environmental education into schools 
   a) As part of community service requirements  
   b) Make curriculum meet STEM requirements  
   c) More funding for field trips 
  5) Garner support for policy decision to reduce nutrient loading into the bay 

NOTE: For additional notes on the breakout group session, see the Appendices at the end of this document.
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V. State of Biscayne Bay Research:
Current Status of Information

A published literature search produced nearly 100 articles on 
Biscayne Bay, with topics primarily focused on water quality 
(suspended particles, pollutants (agrochemicals, fish biology, 
industrial sustainability and use of historic data (Table 1). A 
bibliography of these published articles is provided in the 
following section. More information is provided by unpublished 
research (“gray” literature) and those presentations and 
handouts provided as part of Biscayne Bay Restoration 
Regional Coordination Team meetings in the last 3 years. 

Specific continuous work on water quality is conducted as part 
of the Department of Environmental Resource Management’s 
National Pollution Discharge Elimination System (NPDES) 
monitoring program. This program provides water quality 
monitoring of nutrients, chlorophyll and fecal coliform 
monthly at 87 designated sampling sites around Biscayne 
Bay and drainage creeks/canals entering it (Figure 1), and 

annual sampling for potential contamination associated with 
pesticides and organic contaminants among them. According 
to the County’s website, “water quality and supported habitats 
in some portions of the Bay, canals and rivers exhibit signs of 
human impact. Portions of a number of canals in urbanized 
areas do not meet one of more water quality criteria and are 
designated by the State of Florida as “impaired”. 

The County also cites several ways in which water quality 
can be improved including “development and use of best 
practices, improvements in pollution prevention technology, 
air and water quality treatment, land-use and stormwater 
regulations and environmental remediation and restoration.” 
Protection of natural resources was also cited “to prevent or 
reduce the occurrence or magnitude of pollution that can 
enter surface water...” 
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Table 1. Web of Science keyword search on Biscayne Bay 

13



BL01

BL02

L31E1

SW
 CARD SOUND DR

S31

S32A

S337

WC04
WC03
WC02

TM08 TM05

TM02

SP08

SP04

SP01

SK09

SK02

SK01

PR08

PR03 PR01

OL03

OL02

MW13
MW05

MW04

MW01

MR15

MR08
MR07

MR05
MR03 MR01

MI03
MI02

MI01

LR10
LR08

LR06

LR05

LR01

GL03
GL02

FC15 FC03

CM02

CG07

CG01

CD09

CD05

CD02

BS10
BS07

BS04
BS01

BL12

BL03

BB53

BB52

BB51

BB50

BB47

BB41

BB38

BB37

BB34

BB31

BB24
BB22

BB17

BB14

BB11

BB04

BB02

AR03

AC06

AC03 AC01

TM03A

PR04A

NO07A

CD01A

BB39A

BB05A

BISC127

BISC122

BISC121

BISC101

FL
O

R
ID

A 
TP

KE
 E

X
T

Kendall Dr / SW 88TH St

SW
 1

77
TH

 A
V

E

SR
 8

26
 / 

P
al

m
et

to
 E

xp
w

ay

Quail roost / SW 200 St

N K
ROME 

AV
E

Bird Rd / SW 42ND St

NE 163RD ST

Palm Dr / SW 344TH St

KR
O

M
E 

AV
E

S20

S22

G93

S28

S25

S27

S26

G72

S24G69

G58

S29

S30

S32

S24A

S356

S197

S18C

S20F
S179

S178
S177

S175
S332

S176S174

S21A

S123S122S149

S118

S195

S166S167

S148

G114

S194

S196

S331S173

S119

S121

S338
G211

G119

S335

S336

S20A

S25A

S120

S332C

S355A

S332B

S355B

S332D

6001

3303

3286

3297

3283

3293

8090

8088

3302

3295

3284

3300

3290

8089

8091

80
92

3287

80
93

3307

3285

3226H

3298B

6001C

3286A

3303B1

3306

3303A

3301

3291

3292A

3288

3305

3298

3226H3

3292

3296

3304

3303B

3226H2

3226H4

3226H1

3298A

3294

3226L

3288B

3298B1

3226M2

3298B2

3286C

3288A

3288

3226M1

8091B

3286B

8091A

8092B

8093B

8091C

6001B

3293B

8092D

8092C

8093A

8093C

8093E

8093D

6001A

8092A

8091D

6002A

3283A

3226J

3226K

3293A1

3295A

C-9

C-6

C-111

C-2

C-7

L-
30

C-4

C-8

L-29

L-
31
N

L-
31
E

C-100

C
-1

C-1W

C-102

C
-3

L-
31
W

C
-1
11
F

L-33

C111

C-1
03
S

C-1N

C-102

C-102

C
-1W

L-
31
W

C
-4

C
-1
11

C-4

C-8

C-9

L-3
1E

C-111

C-4

C-
1

C-4

C-1

L-
31
N

NPDES   Monitoring Plan

LEGEND

Stations

Canals

MajorRoadsInterest

SFWMD Canel Structures

Biscayne Bay Nutrient Region

WBIDs 

Figure 1. The Department of Environmental Resource Management’s (DERM) National Pollution Discharge 
Elimination System (NPDES) Monitoring Plan. The map above identifies the monitoring program’s sampling 

stations. 

14



VI. Biscayne Bay Bibliographies

Published Literature and Reports

1.  Ault, JS. An efficient sampling survey design to estimate pink shrimp population abundance in 
 Biscayne Bay, Florida. N Am J Fish Manage. 1999;19(3):696-712.

2.  Ault, JS. Site characterization for Biscayne national park: Assessment of fisheries resources and 
 habitats. NOAA Technical Memorandum NMFS-SEFSC. 2001; 468:156.

3.  Austin, CB. An economic inventory of the Miami river and its economic and environmental role in 
 Biscayne Bay. Vol 17. Coral Gables, Fla.: University of Miami Sea Grant Program; 1971:106.

4.  Bargar, TA. Baseline aquatic contamination and endocrine status in a resident fish of Biscayne 
 national park. Mar Pollut Bull. 2017;115(1-2):525-533.

5.  Barusseau, JP.  Waves and shelf clastic sedimentation - 2 examples in the bay of Biscayne and the 
 golfe du lion (France). Ann Inst Oceanogr. 1980; 56:37-46.

6.  Bernal, NA. Predicting spatial and temporal distribution of indo-pacific lionfish (Pterois volitans) in 
 Biscayne Bay through habitat suitability modeling. Biol Invasions. 2015;17(6):1603-1614.

7.  Bhat, M. Institutions, incentives, and resource use conflicts: The case of Biscayne Bay, Florida. Popul 
 Environ.  2003;24(6):485-509.

8.  Biber, PD. Temporal and spatial dynamics of macroalgal communities along an anthropogenic salinity 
 gradient in Biscayne Bay (Florida, USA). Aquat Bot. 2006;85(1):65-77.

9.  Brand, LE. Spatial and temporal distribution of phytoplankton in Biscayne Bay, Florida. Bull Mar Sci. 
 1991;49(1-2):599-613.

10.  Briceno, Henry O. Ecological impacts on Biscayne Bay and Biscayne national park from proposed 
 south Miami Dade county development and derivation of numeric nutrient criteria for south 
 Florida estuaries and coastal waters & nbsp; Final report. 2011. 

11. Browder, JA. Biscayne Bay conceptual ecological model. Wetlands. 2005;25(4):854-869.

12.  Browder, JA. A major developmental defect observed in several Biscayne Bay, Florida, fish species. 
 Environ Biol Fishes. 1993;37(2):181-188.

13.  Caccia, VG. A nutrient loading budget for Biscayne Bay, Florida. Mar Pollut Bull. 2007;54(7):994-1008.

14.  Caccia, VG. Spatial patterning of water quality in Biscayne Bay, Florida as a function of land use and 
 water management. Mar Pollut Bull. 2005;50(11):1416-1429.

15.  Carey, RO. Nutrient discharges to Biscayne Bay, Florida: Trends, loads, and a pollutant index. Sci Total 
 Environ.  2011;409(3):530-539.

16.  Carey, RO. Land use disturbance indicators and water quality variability in the Biscayne Bay 
 watershed, Florida. Ecol Ind. 2011;11(5):1093-1104.

17.  Carnahan, EA. Distribution of heavy metals and foraminiferal assemblages in sediments of Biscayne 
 Bay, Florida, USA. J Coast Res. 2008;24(1):159-169.

15



18.  Carnahan, EA. Foraminiferal assemblages in Biscayne Bay, Florida, USA: Responses to urban and 
 agricultural influence in a subtropical estuary. Mar Pollut Bull. 2009;59(8-12):221-233.

19. Carriger, JF. Aquatic risk assessment of pesticides in surface waters in and adjacent to the everglades 
 and Biscayne national parks: I. hazard assessment and problem formulation. Ecotoxicology. 
 2008;17(7):660-679.

20. Carriger, JF. Aquatic risk assessment of pesticides in surface waters in and adjacent to the Everglades 
 and Biscayne National Parks: II. probabilistic analyses. Ecotoxicology. 2008;17(7):680-696.

21. Chardon, RE. Coastal barrier changes, 1770-1867, Biscayne Bay area, Florida. Geology. 
 1978;6(6):333-336.

22. Cherkiss, MS. The American crocodile in Biscayne Bay, Florida. Estuaries Coasts. 2011;34(3):529-535.

23. Collado-Vides, L. A persistent bloom of anadyomene JV lamouroux (Anadyomenaceae, 
 Chlorophyta) in Biscayne Bay, Florida. Aquat Bot. 2013; 111:95-103.

24. Collado-Vides, L. Spatio-temporal patterns and nutrient status of macroalgae in a heavily managed 
 region of Biscayne Bay, Florida, USA. Bot Mar. 2011;54(4):377-390.

25. Corrales, J. Characterization of scale abnormalities in pinfish, lagodon rhomboides, from Biscayne 
 Bay, Florida. Environ Biol Fishes. 2000;57(2):205-220.

26. Criales, MM. Diversity and recruitment of penaeoid shrimps (crustacea: Decapoda) at bear cut, 
 Biscayne Bay, Florida, USA. Bull Mar Sci. 2000;67(2):773-788.

27. Cropper, WP. Simulation of a Biscayne Bay, Florida commercial sponge population: Effects of 
 harvesting after hurricane Andrew. Ecol Model. 1999;118(1):1-15.

28. Cropper, WP. Population dynamics of a commercial sponge in Biscayne Bay, Florida. Estuar Coast 
 Shelf Sci. 2001;53(1):13-23.

29. Dolan, TE. Statistical power to detect change in a mangrove shoreline fish community adjacent to a 
 nuclear power plant. Environ Monit Assess. 2016;188(3):7. Epub 2016 Feb 22.

30. Dole, RB. Some chemical characteristics of sea-water at Tortugas and around Biscayne Bay, Florida. 
 In: 1914.

31. Drayer, CL. GEOC 37-investigations in nitrogen sources and cycling in Biscayne Bay, Florida. Abstr 
 Pap Am Chem Soc. 2007;234.

32. Einziger. Biscayne Bay restoration and enhancement program. 1980. 

33.  Florida Bureau of Sanitary Engineering. Biscayne Bay pollution survey. Jacksonville: 1949.

34. Gardinali, PR. Occurrence of IRGAROL 1051 in coastal waters from Biscayne Bay, Florida, USA. Mar 
 Pollut Bull. 2002;44(8):781-788.

35. Gassman, NJ. Distribution of abnormal biota and sediment contaminants in Biscayne Bay, Florida. 
 Bull Mar Sci. 1994;54(3):929-943.

36. Graves. Evaluation of storm water-induced nutrient gradient in Biscayne Bay. 2005. 

37. Hapeman, CJ. Agrochemical inputs to south Florida canals and Biscayne-Bay. Abstr Pap Am Chem 
 Soc. 2003;226: U88.

38. Hapeman, CJ. Endosulfan in the atmosphere of south Florida: Transport to everglades and Biscayne 
 national parks. Atmos Environ. 2013; 66:131-140.

39. Harman-Fetcho, JA. Pesticide occurrence in selected south Florida canals and Biscayne Bay during 
 high agricultural activity. J Agric Food Chem. 2005;53(15):6040-6048.

40. Harold, AS. Diet of red lionfish (Scorpaenidae) from Biscayne Bay, Florida, based on gut content 
 analysis. Integr Comp Biol. 2013;53: E293.

16



41. Houde, ED. Patterns of variability in ichthyoplankton occurrence and abundance in Biscayne Bay, 
 Florida. Estuar Coast Shelf Sci. 1985;20(1):79-103. 

42. Houde, ED. Seasonality of occurrence, foods and food preferences of ichthyoplankton in Biscayne 
 Bay, Florida. Estuar Coast Shelf Sci. 1984;18(4):403-419.

43. Incze, ML. Carbon production and export from Biscayne Bay, Florida .2. episodic export of 
 organic-carbon. Estuar Coast Shelf Sci. 1983;17(1):61-72.

44. Irlandi, EA. Short-term effects of nutrient addition on growth and biomass of thalassia testudinum in 
 Biscayne Bay, FL. Fla Sci. 2004;67(1):18-26.

45. Ishman, SE. Ecological controls on benthic foraminifer distributions in Biscayne Bay, Florida. Bulletins 
 of American Paleontology. 2001(361):233-247.

46. Jones, EBG. Marine fungi from Florida. Fla Sci. 2006;69(3):157-164.

47. Langevin, CD. United States Army Corps of Engineers, Place-Based Studies Program. Simulation of 
 ground-water discharge to Biscayne Bay, southeastern Florida. Vol 00-4251. Tallahassee, Fla.; Denver, 
 CO: U.S. Dept. of the Interior, U.S. Geological Survey; Branch of Information Services distributor; 
 2001:127.

48. Langevin, CD. Simulation of submarine ground water discharge to a marine estuary: Biscayne Bay, 
 Florida. Ground Water. 2003;41(6):758-771.

49. Larsen, K. A new species of protanaissus sieg 1982 (crustacea: Tanaidacea: Peracarida), from south 
 Florida. Gulf Caribb Res. 2004;16(March):43-48.

50. Leak, JC. Cohort growth and survival of bay anchovy anchoa-mitchilli larvae in Biscayne Bay, Florida. 
 Mar Ecol Prog Ser. 1987;37(2-3):109-122.

51. Lee, C. Dissolved amino-acids in equatorial pacific, Sargasso Sea, and Biscayne Bay. Limnol Oceanogr. 
 1977;22(3):502-510.

52. Lee, DJ. Estimating the benefits from restoring coastal ecosystems: A case study of Biscayne Bay, 
 Florida. Coastal Watershed Management. 2008:283-298.

53. Lietz, AC. Geological Survey, Place-Based Studies Program. Analysis of water-quality trends at two 
 discharge stations: One within big cypress national preserve and one near Biscayne Bay, southern 
 Florida, 1966-94. Vol 00-4099. Tallahassee, Fla.; Denver, CO: U.S. Dept. of the Interior, U.S. Geological 
 Survey; Branch of Information Services distributor; 2000:35.

54. Lietz, AC. Methodology for estimating nutrient loads discharged from the east coast canals to 
 Biscayne Bay, Miami Dade county, Florida. Vol 99-4094. Tallahassee, Fla.; Denver, CO: U.S. Dept. of the 
 Interior, U.S. Geological Survey; U.S. Geological Survey distributor; 1999:36.

55. Lin, H. Modeling surface and subsurface hydrologic interactions in a south Florida watershed near 
 the Biscayne Bay. Computational Methods in Water Resources, Vols 1 and 2. 2004;55:1607-1618.

56. Lirman, D. The influence of salinity on seagrass growth, survivorship, and distribution within Biscayne 
 Bay, Florida: Field, experimental, and modeling studies. Estuaries. 2003;26(1):131-141.

57. Lirman, D. Geospatial video monitoring of nearshore benthic habitats of western Biscayne Bay 
 (Florida) using the shallow-water positioning system (SWaPS). J Coast Res. 2008;24(1A):135-145.

58. Lirman, D. Coral communities of Biscayne Bay, Florida and adjacent offshore areas: Diversity 
 abundance, distribution, and environmental correlates. Aquat Conserv -Mar Freshw Ecosyst. 
 2003;13(2):121-135.

59. Lirman, D. SAV communities of western Biscayne Bay, Miami, Florida, USA: Human and natural 
 drivers of seagrass and macroalgae abundance and distribution along a continuous shoreline. 
 Estuaries Coasts. 2014;37(5):1243-1255.

60. Litz, JA. Fine-scale spatial variation of persistent organic pollutants in bottlenose dolphins (Tursiops 
 truncatus) in Biscayne Bay, Florida. Environ Sci Technol. 2007;41(21):7222-7228.

17



61. Loftus, WF. Population fluctuations of the schaus swallowtail (lepidoptera, papilionidae) on the 
 islands of Biscayne Bay, Florida, with comments on the Bahaman swallowtail. Fla Entomol. 
 1984;67(2):277-287. 

62. Long, ER. Chemical contamination, toxicity, and benthic community indices in sediments of the 
 lower Miami river and adjoining portions of Biscayne Bay, Florida. Estuaries. 2002;25(4A):622-637.

63. Long, ER. Magnitude and extent of chemical contamination and toxicity in sediments of Biscayne 
 Bay and vicinity. Vol 141. Silver Spring, Md. 1305 East-West Highway, Silver Spring, 20910: Center for 
 Coastal Monitoring and Assessment, National Centers for Coastal Ocean Science, National Ocean 
 Service, National Oceanic and Atmospheric Administration, U.S. Department of Commerce; 
 1999:174.

64. Macia, S. Competitive interactions between the sea urchin lytechinus variegatus and epifaunal 
 gastropod grazers in a subtropical seagrass bed. Fla Sci. 2004;67(3):216-225.

65. Macia, S. Population dynamics and growth rate of the turbinid gastropod lithopoma americanum 
 (Mollusca) in Biscayne Bay, Florida, USA. Nautilus. 2001;115(2):62-67.

66. McKenry, CEB. Consensus: Biscayne Bay symposium II. Coral Gables, Fla.: University of Miami Sea 
 Grant; 1976:23.

67. McNulty, JK. Effects of abatement of domestic sewage pollution on the benthos, volumes of zoo
 plankton and the fouling organisms of Biscayne Bay, Florida. Studies in Tropical Oceanography No. 9. 
 1970.

68. Miller, HP. 3-dimensional free-surface suspended particles transport in the south Biscayne Bay, 
 Florida - reply. Int J Numer Methods Fluids. 1985;5(7):660-663.

69. Miller, HP. 3-dimensional free-surface suspended particles transport in the south-Biscayne Bay, 
 Florida. Int J Numer Methods Fluids. 1984;4(10):901-914.

70. Miller, HP. Numerical 3-dimensional free-surface circulation model for the south Biscayne Bay, 
 Florida. Appl Math Model. 1984;8(5):313-318.

71. Perrine, HE. Biscayne Bay, Dade co., Florida, between the 25th and 26th degrees of latitude. A 
 complete manual of information concerning the climate, soil, products, etc., of the lands bordering 
 on Biscayne Bay, in Florida. United States: 1876. 

72. Pitts, PA. Tidal and long-term flow through two tidal channels connecting southern Biscayne Bay and 
 card sound with Atlantic shelf waters. Bull Mar Sci. 2000;67(3):973-988.

73. Ramirez, CE. A simple method for routine monitoring of glyphosate and its main metabolite in 
 surface waters using lyophilization and LC-FLD+MS/MS. case study: Canals with influence on 
 Biscayne national park. Sci Total Environ. 2014; 496:389-401.

74. Roman, MR. Carbon production and export from Biscayne Bay, Florida .1. temporal patterns in 
 primary production, seston and zooplankton. Estuar Coast Shelf Sci. 1983;17(1):45-59.

75. Ross, M. L-31E surface water rediversion pilot project. KNB Data Repository. 2008.

76. Sampedro, RM. Costs and benefits of the abatement of pollution of Biscayne Bay, Miami, Florida. Vol 
 24. Coral Gables, Fla.: University of Miami Sea Grant Program; 1972:96.

77. Sanchez, K. Comparison study of volatile components extracted from rhizophora mangle L. bark, 
 leaves and roots in Biscayne Bay, Florida. Abstr Pap Am Chem Soc. 2013;245.

78. Santos, RO. Quantifying freshwater-induced fragmentation of submerged aquatic vegetation 
 communities using a multi-scale landscape ecology approach. Mar Ecol Prog Ser. 2011; 427:233-246.

79. Sengupta, S. 3-dimensional time-dependent simulations of hydrothermal behavior of Biscayne Bay. 
 Appl Math Model. 1980;4(1):28-38.

80. Sengupta, S. Effect of open boundary-condition on numerical-simulation of 3-dimensional hydro
 thermal behavior of Biscayne Bay, Florida. Int J Numer Methods Fluids. 1981;1(2):145-169.

18



81. Serafy, JE. Mangrove shoreline fishes of Biscayne Bay, Florida. Bulletin of Marine Science. 2003; 72(1): 
 161-180. 

82. Serafy, JE. Red drum, sciaenops ocellatus L., stock enhancement in Biscayne Bay, FL, USA: Assessment 
 of releasing unmarked early juveniles. Aquacult Res. 1999;30(10):737-750. 

83. Sheng, YP. 3-dimensional free-surface suspended particles transport in the south Biscayne Bay, 
 Florida - discussion. Int J Numer Methods Fluids. 1985;5(7):657-663. 

84. Skinner, RH. Abnormalities and diseases observed in commercial fish catches from Biscayne Bay, 
 Florida. Water Resour Bull. 1988;24(5):961-966. 

85. Skinner, RH. The interrelation of water-quality, gill parasites, and gill pathology of some fishes from 
 south Biscayne Bay, Florida. Fish Bull. 1982;80(2):269-280.

86. Smith, NP. Tides of Biscayne Bay, card sound, Barnes sound, and manatee Bay Florida. Fla Sci. 
 2001;64(3):224-236.

87. Song, Y. Fouling of floating plastic debris under Biscayne Bay exposure conditions. Mar Pollut Bull. 
 1991;22(12):608-613.

88. Stabenau, E. Improved coastal hydrodynamic model offers insight into surface and groundwater 
 flow and restoration objectives in Biscayne Bay, Florida, USA. Bull Mar Sci. 2015;91(4):433-454.

89. Stalker, JC. Determining spatial and temporal inputs of freshwater, including submarine groundwater 
 discharge, to a subtropical estuary using geochemical tracers, Biscayne Bay, south Florida. Estuaries 
 Coasts. 2009;32(4):694-708.

90.  Stronge. An economic analysis of the Miami river marine industry. Final report. 2008. 

91. Swakon, EA. Modeling of tide and wind induced flow in south Biscayne Bay and card sound. Vol 37. 
 Coral Gables, Fla.: Information Services, Sea Grant Program, University of Miami; 1977:144.

92. Targett, TE. Contribution to the biology of the puffers sphoeroides-testudineus and 
 sphoeroides-spengleri from Biscayne Bay, Florida. Fish Bull. 1979;77(1):292-295.

93. Targett, TE. Food resource partitioning by the pufferfishes sphoeroides spengleri and S. testudineus 
 from Biscayne Bay, Florida. Marine Biology. 1978;49(1):83-91. doi: 10.1007/BF00390732. 

94. Thorhaug, A. Biscayne Bay - a decade of restoration progress. Washington; Washington: Island Press; 
 1990:195.

95. Thorhaug, A. University of Miami Sea Grant Program. Biscayne Bay--pastpresentfuture: [Papers 
 prepared for] a symposium presented by the university of Miami, April 2-3, 1976. Coral Gables, Fla.: 
 Information Services, University of Miami Sea Grant Program; 1976:315.

96. Udey, LR. Isolation and characterization of an anaerobic bacterium, eubacterium-tarantellus sp-nov, 
 associated with striped mullet (mugil-cephalus) mortality in Biscayne Bay, Florida. Journal of the 
 Fisheries Research Board of Canada. 1977;34(3):402-409.

97. Wilson SU. Biscayne Bay: Environmental and social systems. Vol 1. Coral Gables, Fla.: University of 
 Miami Sea Grant Program; 1975:51.

98. Wachnicka, A. Ecology and distribution of diatoms in Biscayne Bay, Florida (USA): Implications for 
 bioassessment and paleo environmental studies. Ecol Ind. 2011;11(2):622-632.

99. Wachnicka, A. Impact of late Holocene climate variability and anthropogenic activities on Biscayne 
 Bay (florida, USA): Evidence from diatoms. Paleogeogr Paleoclimatol Paleoecol. 2013; 371:80-92.

100. Wakefield, JW. Pollution studies in Biscayne Bay. 1999.

101. Wang, JD. Flows, salinity, and some implications for larval transport in south Biscayne Bay, Florida. 
 Bull Mar Sci. 2003;72(3):695-723.

19



102. Wang, JD. Tidal circulation in north Biscayne Bay. J Waterw Port Coast Ocean Eng -ASCE. 
 1986;112(6):615-631.

103. Zhang, J. Hurricane Katrina induced nutrient runoff from an agricultural area to coastal waters in 
 Biscayne Bay, Florida. Estuar Coast Shelf Sci. 2009;84(2):209-218. 

104. Zhang, K. Airborne laser mapping of mangroves on the Biscayne Bay coast, Miami Florida. 2006 Ieee 
 International Geoscience and Remote Sensing Symposium, Vols 1-8. 2006: +.

1. Acosta, Y. Wildlife rehabilitation & conservation. Pelican Harbor Seabird Station.

2. Alvear, E. Status of fishery management plan and general management plan. Biscayne Bay Regional 
 Coordination Team. 2016.

3. Bellmund, SA. Salinity patterns in western Biscayne Bay. Biscayne Bay Regional Restoration 
 Coordination Team.

4. Bolter, KP. Misconceptions on sea level rise in south Florida. Florida Center for Environmental 
 Studies. 2015.

5. Bourque, A. Spoil island restoration in Biscayne National Park & nbsp; Habitat Restoration Program.

6. Bracken, Grissom H. The ecology, biodiversity, and economic importance of shrimp and lobsters in 
 Florida and nearby regions. FIU. 2016.

7. Browder, J. Biscayne Bay habitat focus area: Scoping opportunities for partnerships to benefit 
 Biscayne Bay. Southeast Fisheries Science Center. 2015.

8. Buck, E. Biscayne Bay aquatic preserves Tuttle basin seagrass. Florida’s Aquatic Preserves.

9. Charkhian, b. Biscayne Bay coastal wetlands restoration benefits. Coastal Ecosystems section. 2016.

10. Doebler, D. Overview of marine debris in Biscayne Bay. Volunteer Cleanup. 2016.

11. Englander, J. 10 surprising facts about sea level rise. Englander & Associates [Englander & Associates]. 
 2015.

12. Englander, J. Unstoppable sea level rise. Englander & Associates. 2015.

13. Erlingsson. Ulf. Sediment spill monitoring. Lindorm.

14. Fonseca, MS. Seagrass restoration: Comparative analysis at the Julia Tuttle. CSA.

15. Fourqurean, J. Seagrass die off in Florida Bay, causes and consequences…could the same thing be 
 happening in Biscayne Bay & nbsp; FIU. 2017.

16. Garcia, EE. Evaluating the effectiveness of marina signage along Biscayne Bay aquatic preserves & 
 nbsp; Division of Marine Affairs and Policy Coastal Zone Management. 2015.

17. Gill, J. Miami-Dade environmentally endangered lands program. environmentally Endangered lands.

18. Gittman, R.  The socio-ecological consequences of shoreline hardening & nbsp; Northeastern 
 University. 2016.

19. Gruver, P. FWC trap retrieval programs. Florida Fish and Wildlife Conservation Commission 
 Division of Marine Fisheries Management. 2016.

20. Hall, MO. Syringodium meadow collapse in northern Biscayne Bay. FWC. 2017.

21. Jackson, T. Biscayne Bay; Historical and Future Restored Habitat Of The Small Toothed Sawfish pristis 
 pectinata. NOAA. 2015.

Biscayne	Bay	Restoration	Regional	Coordination	Team	Presentations	and	Handouts	(2015-2017)

20



22. Julia Tuttle basin seagrass June 2017 update Miami Dade RER-DERM. Miami-Dade RER-DERM.

23. Kipnis, D. Global warming the changing oceans. NOAA.

24. Krimsky, L. Biscayne bay water watch. Biscayne Bay Water watch. 2015.

25. Krimsky, L. Water quality and algal blooms in southeast Florida. UF/IFAS Extension. 2016.

26. Langdon, C. Evidence That Some Reefs on The Frt Are Beginning to Dissolve-Heterotrophy Looks 
 to Be the Cause & nbsp; University of Miami. 2016.

27. Latshaw, S. NOAA marine debris program tackling marine debris on a national level. NOAA Marine 
 Debris Program. 2016.

28. Lightbody, L. Advancing nature-based solutions an overview of living shorelines and the U.S. Army 
 Corps of Engineers’ proposed permit. Pew research. 2016.

29. Litz, J. 2015 bottlenose dolphin strandings & nbsp; NOAA. 2015.

30. Luong QT. Biscayne Bay litter prevention summit.

31. Mcdonough, V. Managing marine debris within Biscayne National Park. Biscayne National Park. 2016.

32. Millette, N. Long-term trends in chlorophyll a in north Biscayne Bay between 1995 and 2014. 
 Mississippi State University and Atlantic Oceanographic and Meteorological Laboratory.

33. Morrison, M. Biscayne Bay coastal wetlands project. SFWMD. 2015.

34. Park, j. Anticipated climate change impacts in south Florida parks. South Florida Natural Resources 
 Center.

35. Patterson, A. CERP: Biscayne Bay coastal wetlands phase I project. U.S. Army Corps of Engineers.

36. Rickisak. DERM: Biscayne Bay debris removal efforts 2016. 2016.

37. Rudnick, d. Initial considerations of ecological vulnerability analysis for everglades restoration & nbsp; 
 South Florida Ecosystem Restoration Science Coordination Group.

38. Stevenson, R. Faunal monitoring in response to harbor dredging. USGS Seagrass Lab.

39. Stump, E. Seahorses and marine conservation in south Florida. Project Seahorse University of 
 British Columbia. 2017.

40. Swart, PK. Sources of nutrients in Biscayne Bay a nitrogen tracer study. University of Miami.

41. Sweeny, P. Boat show. 2016.

42. Taplin, K. Integrated delivery schedule. U.S. Army Corps of Engineers.

43. Taplin, K. South Florida ecosystem restoration. U.S. Army Corps of Engineers. 2015.

44. Tisthammer, J. Deering estate at cutler community update. Miami Dade Parks. 2015.

45. Van Bryce, G. Ecomb. ECOMB.

46. Wanless, HR. Comes the sea. NOAA. 2015.

47. Waugh, l. Biscayne Bay coastal wetlands SFWMD project update. SFWMD.

48. Waugh, Leslye. Biscayne Bay coastal wetlands project update. Office of Everglades Policy & 
 Coordination. 2016.

For presentation links, please visit: https://evergladesrestoration.gov/bbrrctm/

21



VII. Appendices
1. Press Coverage

Achei Newspaper - May 2017

22



Bay Harbor Islands NewsWaves - August 2017

23



Coconut Grove Chamber of Commerce - June 2017

24



FIU News - July 2017

25



FIU SERC Webpage - June 2017

26



Islander News - June 2017

27



Miami’s Community Newspapers - June 2017

28



Miami New Times - June 2017

29



Midtown Miami Magazine - July 2017

30



Source Molecular - July 2017

31



WLRN - June 2017

32



2. City of Miami Resolution
33



3. Miami-Dade County Resolution
34



35



36



37



38



39



Biscayne Bay National Park during a sunset. 
Photo by: Steve Sauls
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BISCAYNE BAY MARINE HEALTH SUMMIT  
PARTNER RESOLUTION 

 
RESOLUTION JOINING THE “BISCAYNE BAY MARINE HEALTH SUMMIT COALITION” IN 

SUPPORT OF ITS EFFORTS TO PROTECT AND PRESERVE THE  
ECOLOGICAL HEALTH OF BISCAYNE BAY 

 

 

WHEREAS, the water quality and ecological balance of Biscayne Bay are essential for human health and safety, 
the health of the environment and our local economy; and 

WHEREAS, marine debris poses a great threat to aquatic life in our Oceans and Biscayne Bay; and   

WHEREAS, the Biscayne Bay is an important nursery ground for commercial and recreational fisheries vital to 
Miami-Dade’s economy; and  

WHEREAS, Biscayne Bay is protected as an aquatic preserve and protects 70,000 acres of submerged lands; 
and  

WHEREAS, Biscayne Bay is an important natural estuary in need of ongoing monitoring and restoration; and  

WHEREAS, Biscayne Bay supports endangered and threatened species;  

Now, therefore, be it resolved that our organization,   
fully supports the efforts of the Biscayne Bay Marine Health Summit Coalition as well as the 
implementation of the Inaugural Summit to take place on the last week of June 2017. 
 

This Resolution shall become effective upon the date of its passage and adoption herein.  

   

NAME (SIGNATURE)  NAME (TYPE) 

   

TITLE  ORGANIZATION 

   

DATE   

 
Biscayne Bay Marine Health Summit Steering Committee 

Luiz Rodrigues, Steve Sauls, Albert Gomez, Chelle King, Dave Doebler 

Hugh Gladwin

Assoc Professor Florida International University

May 8, 2017
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BISCAYNE BAY MARINE HEALTH SUMMIT  
PARTNER RESOLUTION 

 
RESOLUTION JOINING THE “BISCAYNE BAY MARINE HEALTH SUMMIT COALITION” IN 

SUPPORT OF ITS EFFORTS TO PROTECT AND PRESERVE THE  
ECOLOGICAL HEALTH OF BISCAYNE BAY 

 

 

WHEREAS, the water quality and ecological balance of Biscayne Bay are essential for human health and safety, 
the health of the environment and our local economy; and 

WHEREAS, marine debris poses a great threat to aquatic life in our Oceans and Biscayne Bay; and   

WHEREAS, the Biscayne Bay is an important nursery ground for commercial and recreational fisheries vital to 
Miami-Dade’s economy; and  

WHEREAS, Biscayne Bay is protected as an aquatic preserve and protects 70,000 acres of submerged lands; 
and  

WHEREAS, Biscayne Bay is an important natural estuary in need of ongoing monitoring and restoration; and  

WHEREAS, Biscayne Bay supports endangered and threatened species;  

Now, therefore, be it resolved that our organization,   
fully supports the efforts of the Biscayne Bay Marine Health Summit Coalition as well as the 
implementation of the Inaugural Summit to take place on the last week of June 2017. 
 

This Resolution shall become effective upon the date of its passage and adoption herein.  

   

NAME (SIGNATURE)  NAME (TYPE) 

   

TITLE  ORGANIZATION 

   

DATE   

 
Biscayne Bay Marine Health Summit Steering Committee 

Luiz Rodrigues, Steve Sauls, Albert Gomez, Chelle King, Dave Doebler 

VolunteerCleanup.Org

VolunteerCleanup.OrgCo-Founder

5/2/2017

David Doebler
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7. Marine Debris Facts
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8. Biscayne Bay Spoil Islands
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9. Seagrass Dieoff in Biscayne 
Bay - Images
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10. Breakout Group Sessions Full Notes 

Purpose – Discuss Infrastructure ideas to keep pollution 
  out of the bay
Objective –  Identify specific and actionable goals to improve 
  infrastructure design and maintenance to be
  implementedin the 10 year plan
Activities –  Brainstorm ideas and prioritize actions
Deliverables –  Short Term (<2 years), Medium Term (5 year), 
  Long Term (10 Year) goals

What do we know? 
 - There is a problem
 - We aren’t stopping Pollution early enough
 - Too much input

What we need to know? 
 - What is coming out of creeks / canals? Canal 
  best practices 
 - Human health issues
 - Economic value of Bay & Impact
 - Report Card
 - Connecting the dots
 - Accessibility to data
 - Monitoring of what is going in / out?
 - Lack of collaboration

What’s going well?
 - Mangrove planting
 - Volunteer efforts
 - Partnershisps
 - We’ve identified there is a problem
 - City & County infrastructure is on board
 - Pilot Programs to eliminate septic tanks / Septic 
  Tank Matching Funds
 - Academic interest
 - Necessity of sea level rise requires new 
  infrastructure investments
 - Appetite to try new things
 - Collaboration between cities (Business, NGO, 
  Public Works)
 - Talks about a Miami-Dade Green Committee
 - Public Awareness of Algae blooms

What’s NOT going Well
 - Seagrass / Coral die offs
 - Water Temperature/ Viruses/ Tridium/Nurtients 
  /Salinity
 - Data gaps
 - Aging / Lack of infrastructure
 - Knowing where infrastructure is
 - Can’t quantify monetarily
 - Funding / Building the case to sell
 - Political will
 - Business as usual
 - Skyrocketing population growth
 - NIMB (Not In My Backyard)

Why is pollution getting through
 - Public litter / Fertilizer
 - Increased impervious surfaces
 - We aren’t keeping it out of the system
 - We aren’t cleaning enough
 - We aren’t budgeting for Cleaning / Maintenance
 - ‘One size fits all’ cleaning
 - Not integrated monitoring for baselines
 - Sewage overflow into storm drains / illicit 
  connections
 - Trash not specifically mandated under clean 
  water act

Short	Term	(Immediate	–	1	Year):
 - Enforce existing environmental rules & laws
 - Biscayne Bay Coalition modeled after former 
  Biscayne Bay Resoration / Establish a policy and 
  finance working group to evaluate models
 - Implement more scavenger decontamination 
  vessels for surface debris, destroy viruses, inject O2
 - Import fertilizer and herbicide bans for residential 
  and commercial
 - More solar panels and renewable energy in all 
  new infrastructure
 - Regular cleaning of storm drains (more VacTrucks) 
  & community outreach of no trash / dumping
 - Map all systems 100% MSSW
 - Declare a public emergency of Biscayne Bay
 - Evaluate every new hard infrastructure project 
  against hybrid & green proposals and conduct CBA, 
  sustainability, environmental, and societal factors
 - Education Funding to teach eco-friendly lifestyles 
  at schools
 - City should lead monthly neighborhood cleanups 
  & use volunteers
 - Widespread ashcans in public spaces
 - Do not pass UDB – build within it
 - Making more greenspace and plant more tree 
  canopees
 - Reengineer stormwater overflow with coastal 
  wetland solutions 
 - Incentivize businesses to replace impervious 
  surface with planters for stormwater
 - More street sweeping
 - Require Landscape Best Practices for all 
  Contractors or Licenses
 - All new parks and retrofits should have water 
  bottle refill stations
 - Consolodate available data in a central location so 
  it can inform decision making
 - Trash Can on Every Corner in Downtown, 
  Edgewater, Wynwood, Midtown, Etc
 - Monitoring stations to sense chemicals or physical 
  debris to find sources of pollution
 - Full audit and reporting of sewage infrastructure 
  and stormwater systems (not sure it exists)/
  Survey drainage system

Breakout Group #1: Infrastructure

58



Short	Term	(Immediate	–	1	Year)	(cont.):
 - Prioritize surface water quality monitoring in 
  Biscayne Bay as foundation of MD Charter and 
  Budget
 - Start a home water harvesting program to reduce 
  water flowing off of land surface
 - Increase and enforce litter fines
 - Trash Can on Every Corner in Downtown, Edge
  water, Wynwood, Midtown, Etc
 - Catch device / sock / net / booms at storm drain 
  outfalls to capture trash until long term solutions 
  can be implemented
 - Rainwater irrigation is pH neutral avoids need for 
  fertrilizer
 - Zero waste goal for the bay
 - Better signage about recycling / trash disposal
 - Devices to prevent pollution on the street from 
  getting into storm drains
 - Garner public and elected official support for 
  non-visisbile pollutions (go beyond litter)
 - Create a citizen coalition to maintain drains and 
  other pervious structures
 - Work on making all new development LEED 
  certified
 - Monitor and maintain existing infrastructure

Medium	Term	(Immediate	–	2-5	Years):
 - Bond Tax so we can accelarate Biscayne Bay 
  Action
 - Use canals as ‘water scrubbers’ using mangroves 
  and natural filters - Pump flood water in, filter, 
  clean water comes out
 - Storm Drain Grates to keep trash out of the 
  drains
 - Clean up existing ‘Nutrient’ hotspots by updating 
  technology
 - Create North Biscayne Special District to create 
  habitat restoration, and provide incentives for 
  coastal construciton with funding for maintenance
 - Fund sewer infrastructure rebates for 
  homeowners to switch from septic to sewer
 - Address canals as large sources of pollution
 - Ban plastic bags in all of Miami Dade County
 - Dredge contaminated sediment from existing 
  canals and bay
 - Better Wastewater treatment - no more leaks 
  and spills
 - Public awareness campaigns about waste
 - Debris capture devices at storm drain outfalls to 
  capture / collect pollution and debris
 - Increased regular water quality sampling of Bay
 - Mandates at state level with dedicated funding
 - Fund sewer infrastructure rebates for 
  homeowners to switch from septic to sewer
 - Distributed demand reduction for wastewater - 
  private subsidy
 - Develop a cooperative effort to foster research 
  that documents the effectiveness of stormwater 
  solutions with every possible opportunity

Medium	Term	(Immediate	–	2-5	Years)(cont.):
 - Create ‘smart stormwater’ system using sensors, 
  analysis and data (determine when pollution 
  controls are getting full)
 - Debris capture devices and cleanup in canals 
  (ie, Mr. Waterwheel)
 - More trains and public transit
 - Create a report card of progress including 
  Miami Coalition
 - Promote living shorelines for seawall repair, 
  Make prefered permitting alternative, remove 
  living shoreline implementation barriers
 - Living shorelines with oyster reefs
 - Seagrass and mangrove restoration 
 - Collectively request state and federal funding 
  to implement solutions
 - Establish Biscayne Bay Restoration alliance / 
  council like Indian Lagoon to fund and coordinate
 - Re-write construction code, gov policy, and 
  tax benefits to forsee and prevent future issues
 - Work with private sector and academics to 
  develop and test new infrastructure designs
 - Implement an ecosystem and economic value 
  formula to define budget guidelines and 
  appropriation
 - Evaluate how frequently storm drains should be 
  cleaned (some need more frequent cleaning 
  than others)
 - Prioritize retrofit schedule
 - Conduct a study to quantify the cost of marine 
  debris to the local economy
 - Algal Turf Scrubbers for canals to remove nutriants 
  from waters before they go to the bay
 - Biscayne Bay monitoring and observing
 - More catch basins to keep debris from entering 
  the bay
 - Tax on carbon pollution
 - Map all Stormwater infrastructure and outfalls

Long	Term	(Immediate	–	10	Years)
 - Implement living shorelines mandate for all SLR 
  and outfalls of stormwater 
 - Eliminate septic tanks and connect to sewer 
 - Sanctuary Oyster Reefs (not living shorelines) for 
  nitrogen reduction, water quality improvement, 
  phosphorus sequestration, and habitat creation
 - Draining infrastructure improvements with water 
  quality treatment
 - Water treatment plant upgrades so not doing 
  deep well injections
 - 10 year specific and measurable targets to reduce 
  debris and chemical pollution in the bay
 - Establish regional water quality goals and pollutant 
  reduction targets
 - Work on making old infrastructure greener and 
  environmentally friendly
 - NGO / P3 buyouts and land swaps for vulnerable 
  corridors
 - Tax violators and polluter

Breakout Group #1: Infrastructure (cont.)
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Long	Term	(Immediate	–	10	Years)	(cont.):

- Implement stormwater, wastewater, solid waste
strategies

- A recycling plant with capacity to process South
Floridas recyclables

- Use technology to improve water quality of storm
water discharge

- “Save our Biscayne Bay” plan - Remove pollutants, 
reduce pollutant loading, restore ecosystem, 
monitor results and adjust

- Smart devices to monitor / control systems

Figure 1. Some results from the Infrastructure Breakout Group post-it note interactive exercise 

Bay Harbor Island Mayor Leonard, chair-elect of the Miami-Dade 
League of Cities, gave a brief presentation of what one city can do 
and is doing.

Consensus Priorities at the Conclusion of the Discussion:
1. Support for Biscayne Bay Restoration Initiative (BBRI)

a) greater municipal involvement
b) participation in BBRI working groups

2. Support NOAA’s Florida Marine Debris Reduction 
Guidance Plan (FMDRGP)

3. Address Pollution Sources to change outcomes of current 
policies/practices

a) Call for governmental policies review
b) Review standards for bay pollution and 
develop standards as needed.
c) Support greater enforcement

4. Support consumer education campaign 

These priorities were presented at the concluding session of the 
Summit and received overwhelming support including:
1. Greater recognition of the problems in Biscayne Bay
2. A commitment to do something about them
3. Support for on-going Summit Coalition efforts.

Looking at a timeline for implementing recommendations, the 
group	identified	the	following:

1. One Year
a) Update the Biscayne Bay Economic
Impact Study; commit to a source of
funding for permanent up dates

2. Five Years
a) Implement the NOAA Florida
Marine Debris Guidelines
b) Re-engineer Miami-Dade Water/
Sewer System
c.) Institute comprehensive monitoring
and assessment program
d) Implement pro-active enforcement
of a fertilizer ordinance

3. Ten Years
a) Inspire the Youth/the next
generation to support environmental
stewardship
b) Actual, physical improvement in the
health/water quality of Biscayne Bay.

Breakout Group #2: Government and Governmental Policy

Breakout Group #1: Infrastructure (cont.)
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Breakout Group #2: Government and Governmental Policy (cont.)

The “Big Ideas” discussed included:
 1. Sources of Pollution
 2. Awareness of the Problems
 3. Collaboration among stakeholders
 4. Development of a 10 year action plan

Priority Setting Exercise
During lunch, prior to the break-out, attendees were asked to post 
stick-em notes on the sheets for the four break-out sessions identify-
ing important issues. At the beginning of the Government break-out 
session, participants were asked to place up to five stickers to vote 
on/prioritize the various ideas.

Those	 specific	 ideas	 receiving	 the	most	 support	 (not	 in	priority	
order) included:
 1. Increase solid waste fee and designate specific for 
  street maintenance and storm drainage cleaning
 2. Ban plastic, specifically plastic bags
 3. Utilize Parks Dept. to manage spoil islands
 4. Establish a citizen-led sustainability committee
 5. Implement Septic tank inspections
 6. Close the FPL cooling canals; install cooling tower 
  instead

Other	specific	ideas	which	received	the	next	level	of	support	in-
cluded:
 1. Restore funding for Biscayne Bay long-term water 
  quality monitoring
 2. Ban plastic bags in  Florida
 3. Investigate Nashville’s Adopt-A-Storm-Drain 
  program deploying volunteers to adopt various 
  storm drains to facilitate regular cleaning.

 4. Fund infrastructure cleaning (storm drains) 
 5. Develop nature-based living shorelines at water
  front parks instead of seawalls

Ideas which received some support included:
 1. Commit to zero trash through storm drains by 
  2022 and have (Miami-Dade) infrastructure 
  develop a plan for how to implement
 2. Educational recycling campaign
 3. Ban un-encapsulated foam docks county-wide
 4. Classify trash as “nuisance” would then require 
  mitigation under the Clean Water Act and trigger 
  other regulatory requirements
 5. Establish a mechanism to preserve institutional 
  memory and educate future generations of 
  citizens and activists about historic battles to 
  protect resources, battles that have been won 
  and lost.
 6. More funding for trash clean-up
 7. Require use of best practices during licensing/
  permitting process.
 8. Instead of fines for civil infractions, encourage 
  community service/highway cleanups
 9. Ban shark hunting and fishing
 10. Place tags on all lobster and crab traps 

In conclusion, Group 2 had a robust, well-attended session, with a strong 
consensus for the priorities reported to the general final session.  It would 
have been nice to have had more time.

Breakout Group #3: Research Needs
The ideas developed during the meeting were separated into four 
main areas: research needs, remediation, monitoring, parking lot.

List of Research Needs:
 • Toxic algae tie to human diseases
 • Water circulation (e.g. flushing time, residential 
  time)
 • Real time monitoring stations for  temperature, 
  salinity, nitrogen, oxygen
 • Surface chemistry data 
 • Ground water monitoring (water flow and 
  chemistry)
 • Emergent contaminant
 • Impact on wildlife : physical (e.g. from marine 
  debris), chemical (contamination with toxins 
  and antibiotics)
 • Physiological impact and food web structure
 • Identify Miami River input and output in order to 
  understand budget
 • Identify surface and ground water input
 • Weather monitoring stations for wind data 
 • Non target analysis ( to generate a list of 
  contaminants) 
 • Identify pathogens

 • Address inflow offshore (to asses impact on coral 
  reef) 
 • Data mining of existing dataset

List of Monitoring Ideas:
 • Identify biomarkers
 • Identify Impact of pollutant on marine life
 • Identify markers of ecosystem metabolism
 • Identify targets
 • Needed social scientist
 • Monitoring debris (microplastic)
 • Monitoring related to sea level rise: sediments 
  elevation table, tidal cage, flooding variability
 • Monitoring fisheries and nursery habitat
 • Monitoring  seagrass loss
 • Monitoring mammals, turtle, birds
 • Identify restoration goals

List of Remediation Ideas:
 • Look for existing filter in the market

List of Parking Lot Ideas:
 • Management plane for Loss of coastal habitat
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List of Ideas that were considered priority:

Research Needs:
 • Toxic algae
 • Water circulation
 • Real time monitoring stations for temperature, 
  salinity, nitrogen, oxygen
 • Ground water monitoring
 • Data mining of existing dataset

Breakout Group #3: Research Needs (cont.)

Breakout Group #4: NGO, Non-Profit and Educator

Purpose -  To collaborate in determing the ways NGOs can 
  help prevent or reduce marine debris from 
  entering into and harming Biscayne Bay, or 
  participate in cleanup activities

Objectives -   Generate a set of short, medium, long term goals 
  to inform a comprehensive 10 Year Action Plan 

Activities -  Discuss, Brainstorm Goals, Voting to Prioritize, and 
  then categorize goals according to the timeframe 
  in which they can be completed 

Organizations Represented: 
 • Florida State Department of Environmental 
  Protection (DEP)
 • Miami Water Keeper 
 • State Park/Bill Baggs 
 • FIU
 • Artists 
 • UF FL Sea Grant, Biscayne Bay Water Watch 
 • Biscayne Bay Aquatic Preserves
 • Mast Academy 
 • Tropical Audubon 

What’s going well? 
 • Artists are getting engaged in the conversation, 
  spreading information, recycling materials (marine 
  debris) as statement pieces 
 • We are reaching out to certain communities ( +) 
  but leaving others out 
 • Wide range of educational materials available and 
  local events 
 • Training Programs (teach the teacher) 
 •  Everglades as a teacher program 
 •  Miami Waterkeeper has a Jr. Water 
   Keeper Program
 • Grants funding available for new projects

Challenges/Areas of Improvement 
 • Lack of knowledge in the general public about 
  BBMH issues (especially among new residents, 
  tourists) 
 • Challenges within the school system to 
  introduce children to the issues
  • Limited opportunities for field trips
  • So much emphasis on testing 
   requirements 
  • STEM education   
  • Programs that meet these two criteria 
   are prioritized 
 *Opportunity for us to develop trips, curriculum, 
 presentations, learning opportunities that satisfy STEM 
 requirements or testing skills 

Prioritized Initiatives: 
 • Focus on engaging diverse communities, not just 
  the environmental groups 
 • Need for broad PSA, awareness, marketing 
  campaigns 
  • Target visitors at coastal, public parks 
   with brochures/literature that speak to 
   these 
   specific issues (marine debris, 
   pollutants, dumping) 
  • Billboards, viral pictures (liter shaming) 
   on social media
 • Declare State of Emergency to restore Biscayne 
  Bay
 • Find ways to integrate environmental education 
  into schools
  • As part of community service 
   requirements 
  • Make curriculum meet STEM 
   requirements 
  • More funding for field trips
 • Garner support for policy decision to reduce 
  nutrient loading into the bay 
 • Many other issues were put on sticky notes, but 
  were not prioritized 

We were limited in time and there were other ideas worth exploring in 
more detail eventhough they did not get the “most votes.

Monitoring Ideas:
 • Seagrass loss
 • Microplastic
 • Restoration goals
 • Fisheries and nursery habitat
 • Impact of pollutant on marine life
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11. Memories
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Photos by: Luiz Rodrigues and Steve Sauls
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