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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
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Generalized Historical
Everglades Boundary

Estimated Pre-drainage System Landscape
(c.1850)

Current System Landscape (1995)




Canal stages held high to
facilitate groundwater
recharge and assist

[ FreshMarsh R supplemental irrigation
" Brackish Marsh griculture
E Mangrove . Suburb/Urban = ;E?Sc?‘.l.lcr:nm
River/Creak e
1850-1900 1900-1950 1950-present

Low groundwater
levels due to low,
dry season rainfall

HistoryMiami, Munroe Collection

Canal stages held lower
to facilitate surface
drainage of urban &
agriculture lands

Long-term low
canal stages
depress regional
groundwater

| levels

Miami Canal, S-26 sofia.usgs.gov

-Southeast Florida Climate Compact




Biscayne Bay's:
Past, Present,
& Future
Symposium at
RSMAS

1976

1975

FL Legislature
passes Biscayne
Bay Aquatic
Preserve Act,
establishes 2 state
aquatic preserves
in Miami-Dade and
Monroe Counties

MDC Biscayne Bay
Management Plan

1981

SFWMD
Surface Water
Improvement and
Management Plan
(SWIM)

2007

1938

State funded Biscayne
Bay Partnership
Initiative report

completed

2001

2000

1991

First-ever Biscayne Bay
Agquatic Preserves Mgmt Plan
(FDEP)

2005

FL Keys National
Marine Sanctuary
established

Biscayne National
Park General Mgmt.
Plan approved

2015

2010

2011

FDEP proposes and
EPA approved
estuarine numeric
criteria

2016

1** Biscayne Bay

Marine Health

Summit and report

2017

the Biscayne Bay
Commission

June 2021

-
£LULU

June 2020

Biscayne Bay Task Force
Report submitted to
Miami-Dade County

July 2021

FL Legislature establishes

Biscayne Bay
Watershed
Management
Plan

Miami-Dade County creates
the Biscayne Bay Watershed
Management Advisory Board

NOAA Habitat
Blueprint
designated in
Biscayne Bay

Biscayne Bay Conceptual

1980 Ecological Model

Biscayne National
Park Established




Outstanding Florida Waters & Qutstanding National Resource Waters Common Themes ThrOUghOUT
o g Management Planning Efforts
- : s . . °
e e e * Water Quality, Quantity, and Clarity

| e * Nutrient enrichment and bacteriological
indicators from canal discharges and

Fiorida Keys Natioral Marine Sanctuary (NOAR)

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
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Seagrass Loss in the Julia Tuttle Basin

The Complicated Story of

Biscayne Bay Collapse and
Recovery:

What are the issues?

Pet waste

Gas and il
Landscape waste
Trash

Industrial uses
Agriculture
Construction

Aged sanitary sewer lines
Septic systems




The Complicated Story of
Biscayne Bay Collapse and
Recovery:

What impacts have occurred?

25.8

-Bacteria

-Heavy metals
-Herbicides
-Environmental
Pollutants of Concern

25.6

25.4

0,
Higher O,usein 2 0, - -80.4 -80.3 -80.2 -80.1
fine mud . \ ) )
0, o, Hs Nicole Millette, NOAA AOML

Image: Fourqurean and Hall, 2017




Three major seagrass
loss events:

-Barnes Sound /Manatee Bay
(2005-2008)

-Anadyomene Bloom Area

(2005 — 2015)
-North Biscayne Bay
(2013 - 2017)

-91 km? area with
seagrass

-70% seagrass lost in this
area
- Resulting in 64 km? loss

MiAME

Decrease in Seagrass by Basin

Event Seagrass Coverage Present Coverage [LostCoverage Soccer
Area Before Event Area Area - Fields Lost
North Biscayne Bay 15.3 Km? (2009-2012) |3.6 Km?(2021) 11.8 Km? 76.80%| 1653
Anadyomene Bloom Area 51.2 Km? (2000-2003) [12.9 KmZ? (2020) 38.3 Km? 76.00%| 5364
Barnes Sound/Manatee Bay 24.5 Km? (1997-2005) [10.7 Km? (2019-2020) |13.8 Km? 52.60%) 1932
Total 91.0 Km? 27.1Km? 63.9 Km? 70.20%| 8949
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Biscayne Bay Report Card 2021

* How are nutrients available i S e — T — - .

in the system? Ny > et s s RN | R R e

* Three main sources of
freshwater received by
the bay

----------

The Combined Warar Cualing Score, 3 graphic raoresencatian of anly warer qualiny indicazors bay
wide, indicaces poor water quality congidans inseveral canals and the fulla Tucle Basin a5 well o5
touth Cervral Inshare and Manates Hay. Generaly, scores for phasphoreds, ‘ritiagen, and
chiaraphydl-a 1erd 1o be fair oo poor along the coastine

Escherichia coli & : 1
* Precipitation (~50%) 2

* Snake Creek, Little River, s Comkinnd B
and Miami River delivered 3 g"’u;’;ft‘;,
more than 50% of the bay’s Score
total freshwater contribution AN
Water Clarity Chiorophyl-a

from 1994-2002 (Caccia
qnd Boyer, 2007) Shi mADEr QUalTy perameters e svaluied &5 par of the Dombiied Wesoer Quaktoy Soore.




August 2020

Wat
Temp

19 May -12 2000-2500 <30 °C
Jun ofs 5-10 m/s (25-28) 27-30°C  2-7 mg/L Highest
4 -11 Aug 1800-2000 o o .
< 3. > ; 7.
(Fish ki) 8 ofs 3.5m/s 30 °C 29-33°C 0.2-3mg/L High
<30 °C o~ 7-9 mg/L (FIU
- > ~ -
12-15Nov 4 6000 cfs 5m/s (25.28) 26-27 °C Buoy) Unknown
*Data: Flows (SFWMD), Winds & Temp (NOAA), DO & Nutrients (DERM Monthly Surface Water Monitoring Program)
August 2020 August 2021
- Low tides - Low winds
- Low winds - High residence time

- High resilience time in basin

- Higher water temps
- Higher water temps

- Higher air temps - Flow

- High flow
_Low dissolved oxygen (DO) - Low DO- mostly at surface several days
-High nutrients
-Deposition of organic matter - Clear

- Turbid - Not limited to bottom dwelling fish

- Bottom-dwelling fish - Broader spatial extent (4 basins)

- Narrow spatial extent (2 basins)



North Biscayne Bay Fish Kill (week of 10 Aug 2020)
FLOW & WIND (Credit: Dr. Josefina Olascoaga, UM RSMAS)
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* 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 LRO1 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

8.0
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DO (mg/L) Little River & Bay (May-Aug 2020)

Little River Stations < 1 i > Bay Stations
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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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0.050

0.040

0.030

0.020

0.010

0.000

TP (mg/L) Little River & Bay (May-Aug 2020)

Little River Stations <

H > Bay Stations

LR10
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e \|AY @ JUN === JUL

LRO1 BB11 BB14
AUG -—e@-= Median

BB17




Bigger Picture: Little River Plume Study (coued avs. 270 2020

Obijective: Characterize water quality moving from Little River to the Bay during low tide and evaluate the mixing
zone (seawater and freshwater layers).

Mumeric Nutrient Criteria (NNB)

- "'1 TN mg/L TP mg/L | CHL a (pg/L)
Outflow \ ¥ Ak |

o gt Lo A 0.3 0.012 1.7
(DX 22(3 |
e il STATION  SALINITY  CHL-A (mg/L) N 3
S27A West 03 9.3 1.04 0.029
SSZUEIE 13 SR SR S SN S TR -0
1-F 10.9 7.6 0.85 0.022
2-F 15.4 8.9 0.75 0.015
35 28.4 12.3 0.55 0.012
|
1 1 . I W ] .
- DT A N Little River Plume TN vs TP (mg/l)
Little River b+ o0 ' s U '
ek T.C £ ) 1.2 0.035
‘ ‘ 3 | =)  NNC apply
' . i 0.030
1
0.025
0.8 i
I 0.020
0.6 i
1 0.015
0.4 1
* Total N, Total P, and Chlorophyll-a: : 0.010
* Exceed DEP’s Numeric Nutrient Criteria (NNC) for Northern North Bay (NNB) well 0.2 : 0.005
. . . I
into the Julia Tuttle Basin ) - 0,000
* TN & TP appear to be inversely correlated with salinity (i.e., as salinity increases, S27A  S27BEast  1-F 2-F 3-S
nutrient concentrations decrease) West
* Chl-a may be correlated with salinity (i.e., as salinity increases, chl-a generally —o—TN TP

increases), potential metabolism of nutrients by marine phytoplankton






Biscayne Bay Watershed Management Advisory Board:

What are the Project Teams & What is their Function?

Biscayne Bay Task Force Recommendations Allowed Us To:

® |DENTIFY DATA GAPS THAT WILL HELP US CREATE NUTRIENT REDUCTION PLANS AND HABITAT RESTORATION PLANS
=  PRIORITIZE WATER QUALITY ISSUES AND HOT SPOTS
®  PRIORITIZE INFRASTRUCTURE PROJECTS, INCLUDING STORMWATER AND WASTEWATER PROJECTS

6 KRB ’S - = $

Water Quality Governance Infrastructure Watershed Habitat Marine Debrls Education & Funding
Restoration and Qutreach
Matural Infrastructure

Technical
Advisory Team

Biscayne Bay Watershed Management Advisory Board

(Miami-Dade County) .
Nutrient

Reduction Team

Biscayne Bay Watershed .
Management Plan Community

Advisory Team



Biscayne Bay Actions Steps to Recovery

Benchmark

Imrmediate (1) Shart-Term (S)
Less than one year Betwoeen one and three years

Mid-Term (M)
Greater than throe years

Actions highlighted in yellow are
completed or in progress

Action Type

WATER QUALITY BEMCHMARK
- [slablish science-based. polutant load reduction goals and interim Largets

Drevedop, implement and continuously monitor and demorstrale progress toward meeting 1A' pollutant koad
reduction goals and Inlerim targets

- Activate additional Department of Regulatory and [ conomic Resowrces (RER] resouros managemens fundions
County should conduct an Immediate assessment of land- based hotspot areas prioritized based onexdsting known
impairments
Review develop (as nesded), implement and enforce local ordinances and policies Lo altain poliution load reduction
goals set forth in the Watershed Restoration P lan (WRF)

Coordinate, statt and provide an annual budget for comprehensive. centrallzed Biscayne Bay Watershed data and
reszarch coordination and data management infrastructure

BB Uncertake and serure funding for new it projects and research projects focused on reducing pollutant loads

Elewate and further amend the Comprehe nsive Develop Master Plan (COMP) to further include Biscayne Bay
watershed management planning elements

- Corduct a cimate change vulmerability assessment for Blscayne Bay

B30 initiate anc fund studies that lluminate specific knowledge gaps for application toward walershed restration
- Pass a county wide fertilizer ordinance

- Increase compllance of 2l marinas and commercial operations along waterways

Cortivwe fomonitor the progress of the October 7ih, 3015 Corsent Agresment betwean FRPEL and
Wiami-Diacke County

GOVERMANCE
Establish by ordinance a Biscayne Bay Wabershed Management Board (WIMEB)
The Mayor should appoint a Chief Bay Officer (CBO) and request funding for the position
The WHMB will, with technical @ commumity recommendations, revies, recommend funding for and implement
the Water shed Restoration Plan (WRP)
- Dievalop aformal partmership in the form of a Memorandum of Understanding (MOL) with the SPWRD
Enalibe the alfgriment and coordinastion of County deparntme s that takes 3 holistic. compeehensive approsch to
B ayrwe Bay vacowery and resibence

Develop aformal partnership in the form of a Memorandusm of Uinderstanding (MOLT) with the
Mizmi River Commission

INFRASTRUCTURE BEMCHMARE

Incresise coengliance wilh raesting [ (o resull in e inmedise connes inn of - 12000 properties o he
SOWET Sislem

[Develop and enlorce seplic system desian criteria with design parametors
Indiate a mandalory seplic syslem regsiration and irpect ion program

Lindertake wenediste eHorts toidentify and elirmirete all root causes of Sanitary Sewer Crharflows (5501
inchuding inflows and infiltration. Accelerate sewer infrastructure malnbenance and upgrades

Develop and expedite 3 Condition Assessment and Assed Management AcLion Plan In document the condilipnof
Lhe Counly's waslewaler systom assels and certify all historica s Bullts” anddor those not already certified with
2 locus onidentifing horiponlal and verlical locations of malnwastewsber trarsmission lines

Frilorce the caisting code and updale Lhe slormwalor design arileria o improve of lectiveness and include
athvances in slormealer Ereatment lechnologies

Dievelop a plan to prioritize the retrofitting of stormeater infrastructure within basins with the most substantial
watcr quality anddor habitat degradation issucs

- Eliminate direct and indirect stormwater dischanges Lo Biscayne Bay

Set policy that all As-Builts"Record Drawings are done and certified by a Florida Professional Surveyor and
Mapper qualifed and registered todo work in Miami-Clade County

Set policy Lo require during Lhe design phase of fulure conslruction that all exisling ulilities are designated and
lecated werticaly and harizantally

Ensure that new infrastructure projects to address coastal flooding and storm surge that are cost-shared by the
County adhere i the recommendations of this Task Foroe and prioritize Biscayne Bay health and resilionce

WATERSHED HABITAT RESTORATION AMD MATURAL INFRASTRUCTURE
Develop ecologicaly acceptable bving shoneline design options that are conskstent with the existing Biscayne Bay
Acpuatic Presene Act
- Faion awar s oof thee value of mangroves. through a homeoss e education canpsig
- Increqse entorcement of existing rubes tor protecting exdsting mangroves and mangrove shorefines

Identify wulnerable properties along the coastline and partner with municipalities to foous on public properties and
rivate property ceners tocreate avolungany Mangrove Protection and Restortion Zone Program

BEE Frioritive cxiting and identify new green and blue infrastructure approaches and restoration projects

Contiree towork with SPWMD and o have the State of Florida allocate the funds necessary to ereure the timehy:
cormrrenoement of comstructionof the Cutler Flew Way in acoordance with the profect timeline in the Integrated
Deslivery Schedule

Conlirue Lo advocate Tor funding (o aipport Lhe Fiscayne By Southen Tvergtades Foosystem Redneation
[RESE R project {aso known as the BROW S S-111)

- [slahlish seagrass targels and maintenance requirements
ISR Acovierate groon infrastructure sokutions for flooding. resiliency and water quality

MARINE DEBRIS

Create a comprehersive marine del s prevention, reduction. and removal programwithin DERM and to
adiegu ately furd and stalf the program

- kst sh a marine debris working group to promote colfaboration on winys to reduce marine detris

Through the Miami-Dade County Pofce Department. direct the Marine Patrol Unit to priovitiee its commitment to
the enforcement of alf applicable ws having a nesus to the enwironmental health of the Bay and its iributarios

. Conduct an anabysis of marine debiris in Blscayne Bay
- Adopt a tarpet masdmum input level policy for trash

Evaluate the various exdsting stormwater outfall systems thioughout the county to determine their effectiveness at
preventing detr is fromentering Biscayre Bay
B =ity aod astatsh dadicata wd recuring undng soures b pay for ranins debris prsveniion and removal
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1- Water Quality Characterization:

2- Stormwater:

3- Wastewater:

Mayor & Commission
Directives

4- Habitat Restoration




With gratitude
for your service
and leadership

Thank you to DERM staff & our pariners
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