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• Topics

– Highlight – PFAS – emerging contaminant, by Dr. Gretchen 
Bielmyer-Fraser

– Background, Guide for the General Public, by Dr. Charles Closmann 

– Water Quality

– Fisheries

– Aquatic Life

– Contaminants

• Full Report, Appendices, and Brochure

• Digital archive of references

• Web Site is interactive – searchable by COJ council district/planning district

• Maps and data that visualize vulnerabilities along the St. Johns River,               
by Dr. Ashley Johnson (SSOs, Impaired Waters, Septic Tanks, Aquifer Vulnerability, Soil 
Drainage Classifications, and JEA’s owned properties).

• Lesson Plans and educational resources for teachers (video clips on a wide range 
of topics, including algae blooms, manatees, and oral histories of people who live, 
work, and recreate on the St. Johns River) by Drs. Zoellner, Ouellette, Closmann, 
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Tributaries



Indicator Status Trends

Salinity Unsatisfactory
Impacts increasing Worsening

Fecal Bacteria (FIB) Mainstem: Uncertain
Tributaries: Unsatisfactory

Mainstem: Uncertain
Tributaries: Uncertain

Turbidity Satisfactory Unchanged

Dissolved Oxygen Mainstem: Satisfactory
Tributaries: Unsatisfactory

Mainstem: Unchanged
Tributaries: Unchanged

Algal Blooms Freshwater: Unsatisfactory
Estuarine: Satisfactory

Freshwater: Uncertain
Estuarine: Unchanged

Nitrogen Mainstem: Satisfactory
Tributaries: Unsatisfactory

Mainstem: Improving
Tributaries: Unchanged

Phosphorus

Mainstem: Marine/Estuarine 
Unsatisfactory

Mainstem: Freshwater
 Satisfactory

Tributaries: Unsatisfactory

Mainstem: Marine/Estuarine 
Worsening

Mainstem: Freshwater
 Worsening

Tributaries: Worsening

Water Quality



Fecal Indicator Bacteria 
• LSJRB has 52 tributaries impaired for fecal indicator bacteria:                   

Of those, 29 have final BMAPs in place.



FIB Criteria
• Freshwater E. coli

• Not to exceed a geometric mean of 126 CFU/100ml                                              
(min. 10 samples/30 day period)

• Not to exceed 410 CFU/100ml                                                                                        
(10% threshold value in 10% or more samples/30 day period)

• Marine Enterococci

• Not to exceed a geometric mean of 35 CFU/100ml                                              
(min. 10 samples/30 day period)

• Not to exceed 130 CFU/100ml                                                                                        
(10% threshold value in 10% or more samples/30 day period)



Fecal Indicator Bacteria    
• No tributary has reached compliance targets, with 22% 

exceedance as the lowest value and 100% as the highest value of 
7.5-year rolling average period 2013-2020 (freshwater/marine).

o Lowest: Big Fishweir Creek (22%). 
o Highest: ≥ 90% exceedances in Miller, Deer, Deep Bottom, Craig, and 

Butcher Pen creeks.
o No change: 20 tributaries. 
o Increased 15%:  13 tributaries. Blockhouse segments, Deer, Goodbys, 

Greenfield, Moncrief, Open, Pottsburg, Sherman, Trout segments. 
o Improvement 15% decrease: 2 tributaries. Greenfield, Wills Branch. 



E. coli, and Enterococci



What’s new
New Biennial Assessment FDEP – all waterbody segments every two 
years. 

More current and recent data, making the verification, TMDL, 
BMAP, source tracking, and restoration more timely and efficient. 

Replaces testing 20% of waterbodies/yr. in 5 year cycles.

Responsible parties are COJ, JEA, the FDOT, FDOH, NAS Mayport, 
and others including the Cities of Atlantic Beach, Jacksonville 
Beach, and Neptune Beach. FDEP also plays a role in 
implementation of BMAP projects. Coordination by the 
Tributaries Assessment Team.

FDACS for livestock and agriculture sources - BMPs

2020, 580 projects were completed, and 168 activities were 
ongoing  DEP2021.



Source tracking FDEP 2018
32 Waterbodies 
tested 15 

Confirmed

12 Suspected,
w/one also
having 
ruminant
waste

5 
Unknown



All Septic Tanks 1992-2012
Data source: Florida Geographic Data Library, GeoPlan, University of Florida (www.fgdl.org).

http://www.fgdl.org/


SSOs

2018   97 events
2019   96 events
2020   122 events

Department of Geography 
JU

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2FqvGqv&data=02%7C01%7Cgpinto%40ju.edu%7C8cabab5a02d1475acd2108d804112890%7C9c5bf9df37884b6eba5e6eebbbfab579%7C0%7C0%7C637263819020371080&sdata=hW1pc9L7E1rMCI6pha0qu4ItordMGqc7%2FTEv7zWzmoc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2FqvGqv&data=02%7C01%7Cgpinto%40ju.edu%7C8cabab5a02d1475acd2108d804112890%7C9c5bf9df37884b6eba5e6eebbbfab579%7C0%7C0%7C637263819020371080&sdata=hW1pc9L7E1rMCI6pha0qu4ItordMGqc7%2FTEv7zWzmoc%3D&reserved=0


Dissolved Oxygen - Mainstem

• Values above line meet criteria. Mainstem medians 
exceed criteria in both freshwater and marine reaches.

Freshwater Marine/Estuarin
e



Dissolved Oxygen - Tributaries

• DO in tributaries dependent upon location, time of day, and season. 

• Medians in the tributaries exceeded the criterion, many low values.

WQC > 38% Saturation
3.5 mg/L at 20°C and 2.9 mg/L at 30°C.

WQC > 56% Saturation
5.09 mg/L at 20°C and 4.28 mg/L at 30°C.



• Total Nitrogen Trend – Mainstem &Tributaries

– Total nitrogen levels decreasing, however, unevenly distributed with some 
areas higher particularly – Tributaries, and salt water mainstem recent uptick.

– Maximum values regularly exceed peninsular FL numeric standard, not adopted 
WQC, which is in terms of nutrient loading rates (~1.3M Kg TN/Yr.) cannot be 
compared to actual water concentrations.

Nutrients Numeric Standard, peninsular 
Florida 1.54 mg TN/L (DEP 2013f)



• Total Nitrogen Trend – Mainstem &Tributaries 
2014-2018

– TN levels in the mainstem trended downwards.

– TN levels in the tributaries spiked in 2017, uptick in 2020.

– Excluding 2017, TN in the tributaries was decreasing slightly.

Nutrients Numeric Standard, peninsular 
Florida 1.54 mg TN/L (DEP 2013f)



• Total Phosphorus Trend – Mainstem &Tributaries

– TP means below reference mainstem; near reference tributaries.

– TP maxima above reference both mainstem & tributaries - unsatisfactory.

– Maximum values exceed the peninsular FL numeric standard, not adopted 
WQC, which is in terms of nutrient loading (~0.4 M Kg TP/Yr.)                                        
cannot be compared to actual water concentrations.

Nutrients Numeric standard, peninsular 
Florida
0.12 mg TP/L (DEP 2013f) 



• Total Phosphorus Trend – Mainstem &Tributaries 
2014-2018

– TP mainstem trending upwards. TP tributaries unchanged.

– TP Freshwater mainstem decreasing since 2014, but jumped up in 2018. 
– TP marine/estuarine mainstem increasing over the past 5 yrs.

Nutrients Numeric Standard, peninsular 
Florida 1.54 mg TN/L (DEP 2013f)



Chlorophyll-a
• Phytoplankton indicator used to assess blooms
• Pheophytin-corrected to indicate live organisms

― Not all blooms are sampled, miss reported toxic events

Freshwater criterion 20 µg/L
Marine criterion 5.4 µg/L



Chlorophyll-a

• More data than past years, missing data, no data for critical 
months, sampling location/depth/area – data set limited in scope.

• Some bloom events are not represented in the FDEP WIN/STORET 
database, so our understanding of frequency, duration, and 
locations of blooms is not comprehensive. 

• Still larger policy issues affecting algae/nutrients –Local, State.

Freshwater criterion 20 µg/L
Marine criterion 5.4 µg/L



Algae Bloom Network



Algae Blooms

 “algal blooms are on the rise, likely due to 
anthropogenic influence (e.g., increased nutrient 
levels, climate change [especially elevated 
temperatures], alterations to physical 
environments, etc.), and without ameliorative 
strategies will likely continue to become more 
problematic as time progresses” Dr. Dale 
Casamatta (UNF).

Freshwater criterion 20 µg/L
Marine criterion 5.4 µg/L



Salinity

• Fluctuations 
with weather
o Drought
o Hurricanes

• Daily 
fluctuations 
with tide up to 
Shands Bridge

• Increasing 
mean salinity



Salinity

• Potential impacts in the Lower Basin
o Movement south of transition zones

o Redistribution of salt and freshwater fish

o Life-cycle disruption of organisms that need marine 
and freshwater habitats (e.g., crabs, shrimp, fish)

o Shifts in macroinvertebrate populations

o Less SAV

o Less freshwater hardwood swamps in some areas



Salinity



Fisheries
• Blue crabs ~75% (1,352,970 lbs) 2019
• Finfish ~22% (403,735 lbs) 2019.
• Mullet ~18% 2019, and ~25% 2016.
• Flounders and sheepshead (1-3%).
• Menhaden, croakers, seatrout, and 

catfish (<1%) unchanged.



Fisheries

• Most finfish and invertebrate species 
are not in danger of being overfished.



Indicator Status Trends

Submerged Aquatic 
Vegetation

Unsatisfactory Uncertain

Wetlands Unsatisfactory Worsening

Macroinvertebrat
es Uncertain Uncertain

Threatened and 
Endangered Species Satisfactory Unchanged

Nonnative Aquatic 
Species

Unsatisfactory Worsening

Aquatic Life



SAV    Submerged Aquatic Vegetation

• Significance
― Nurseries
― Food 
― Improves water 

quality
― Reduces erosion

Horned 
pondweed 
Zannichellia palustris

Awl-leaf arrowhead
Sagittaria subulata

Tape grass
Vallisneria 
americana

Water naiad
Najas 
guadalupensis Widgeon grass

Ruppia maritima

• Critical Conditions
― Salinity
― Water clarity
― Shoreline condition
― Epiphytes

• Data
― SJRWMD
― Transects in LSJR: 

152 stations 
(2000-11) 56-81 
stations (2015-2018)

― Aerial 
observations 
2008-2021

Photos by permission: SJRWMD 1998 Volunteer guide to aquatic plants in the 
LSJR



SAV

Buckman Bridge

Doctors Lake
Moccasin Slough

Fuller Warren Bridge

Bolles

Hallows Cove

Ruppia 27%
Zannichellia 10%
Vallisneria 1%
Najas 0%

Vallisneria 64-81 %
Ruppia 5-10%
Zannichellia 30-50%
Najas <5%

Vallisneria 59%
Ruppia 33%
Zannichellia 2%
Najas 2%
Sagittaria 2%
Micranthemum 2%
Chara sp. 1%

Vallisneria 2-83%
Rupia 20-30%
Najas 7-67%
Sagittaria 2-4%
Micranthemum 0-92%
Chara sp. 0-18%



SAV

Vallisneria
Chara sp. 
Najas
Hydrilla 
Sagitaria 
Ceratophyllum
Elrocharis sp.
Ruppia

Hallows Cove

Scratch Ankle

Federal Point

2020
5 sites 



SAV
• Summary
o Highly variable over time due to weather and other factors

o Decline in grass bed coverage

Table 4.2 Summary of SAV sampling sites in LSJRB 2015-2020.

All Sites:

Year No. bare Not Total % Bare

no sampled sampling

 grasses  sites  

2015 6 2 56 11

2016 7 2 56 13

2017 12 61 20

2018 16 81 20

2019 30 6 112 27

2020 11 4 44 25

Note: Sampling was reduced in 2020 due to COVID-19 restrictions.

Not included above are 6 sites in Doctors Lake (2 or 33% were bare

compared to 50% in 2019); and Julington Creek 2 sites (1 or 50%
were bare, both had SAV in 2019) (five sites between Hallows Cove 
and the Shands Bridge in Clay County (Appendix 4.1.7.1.A-E).

Source: (Trent 2020)



• Significance
― Nurseries
― Habitat
― Food 
― Improve water quality
― Stabilize banks
― Provide flood control

Wetlands
• Stressors
― Pollutants
― Sea Level Rise
― Hydrology changes
― Invasive Species
― Fragmentation

http://www.nwrc.usgs.
gov/topics/invasive_sp
ecies/index.
htmwww.water.ncsu.e
du 
Sjrwmd permitting site

83% freshwater, ~44% 
freshwater forested.

http://www.nwrc.usgs.gov/topics/invasive_species/index
http://www.nwrc.usgs.gov/topics/invasive_species/index
http://www.nwrc.usgs.gov/topics/invasive_species/index


Wetlands          wetlands represent 23.8% 
of total LSJRWMD area  



• Summary
― Increased development pressure
― Swapping wetlands types/places
― Less upland preservation, enhancement, creation, 

and restoration

Concerns:
o Shifts in wetlands types from mitigation and 

salinity changes
o Loss of coastal wetlands
o Loss of function by connectivity disruptions
o Flooding
o Loss of nutrient retention/habitat

Wetlands 

INDICATOR STATUS TREND

Wetlands Unsatisfactory Worsening

Photos by Heather McCarthy



Non-native species 



― 92 mostly freshwater

― Shipping, aquarium trade, 
releases/escaps

― 1500-2000+ vessels/cruise ships

― Most from Med/Suez passage

― Climate

Non-native species 

INDICATOR STATUS TREND

Wetlands Unsatisfactory Worsening

Photos by Heather McCarthy



Endangered & Threatened

Photo by Wayne Lasch (PBS&J)

Photo: Dave Menken, USFWS.

Chelsea Bohaty, JU MSRI



Contaminants

- Maxima, medians down 2009-2014 for many, but elevated 2016-2020.
  Arsenic, cadmium, nickel, lead, silver, in SW mainstem and 
tributaries
-Many tributaries do not have enough data for trend analysis

Metals in the water

INDICATOR STATUS TREND
Metals in FW 
mainstem
(aluminum, arsenic, copper, 
cadmium, lead, nickel, 
vanadium, zinc)
(Silver)

Satisfactory

Unsatisfactory

Unchanged

Unchanged

Metals in SW 
mainstem
(aluminum, arsenic, copper, 
cadmium, lead, nickel, silver, 
vanadium, zinc)

Unsatisfactory Unchanged

Metals in the 
tributaries
(arsenic, copper, cadmium, 
lead, nickel, silver, zinc)

Unsatisfactory Unchanged



Contaminants
- Maxima, medians down 2009-2014 for many, but elevated 2016-2020 SW 

Mainstem and tributaries. 

- Arsenic                                                       Cadmium

Metals in the water



Contaminants Release of Metals into 
the Environment

Land

AirWater

Land, Air, 
Water



Contaminants

- Maxima, medians down recently, but many exceedances.

                                                         Mercury

Metals in the sediments

INDICATOR STATUS TREND
Metals in sediments
(arsenic, copper, cadmium, lead, nickel, silver, 
zinc)
(mercury)

Unsatisfactory Unchanged



Contaminants PCBs in the sediments

INDICATOR STATUS TREND

PCBs in sediments Unsatisfactory Uncertain, lacking data

Mean concentrations of individual PCB congeners and total PCBs in sediments collected 
in 2017. Probable Effect Level (PEL) is indicated by the dotted red line.
Threshold Effect Level (TEL) is indicated by the solid red line.



Contaminants Pesticides

INDICATOR STATUS TREND
Organochlorine (OC) pesticides 
in sediments

Unsatisfactory Uncertain, lacking data

Total OC pesticide concentration in sediments

DATA 
LACKING !



Contaminants Pesticides

INDICATOR STATUS TREND
Organochlorine (OC) pesticides 
in water column

Unsatisfactory Worsening

Mean total OC pesticide concentration in water column increasing, 2018 no data 
available



Highlights Per-and polyfluoroalkyl 
substances (PFAS)

INDICATOR STATUS TREND
PFAS
in water column and sediments

Uncertain Uncertain, lacking data

DATA 
LACKING!Chemical structure of 
two well-studied PFAS

PFAS-treated and PFAS containing compounds



By Heather McCarthy Thank you! Questions?



2021



2020



2019



2018



Salinity

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=87202
18

~ +1 inch/decade

~ +8 inch since 1928

~ +1 inch/decade

~ +9 inch since 1928



Blue Crabs
• Final Age ? 
• No trend in the southern 

section where most 
crabs are caught

• Recreational Fishery ?

• Status: Uncertain
• Trend: Uncertain

• Male crabs can reproduce 
many times, females only 
mate once when mature 
and can store sperm for 
several months before 
actually spawning eggs.

http://www.jacqueauger.com/.../natural/blue_crab
.jpg



White Shrimp
• Commercial data: no 

trend overall and high 
annual variability.

• Most shrimp caught in 
the northern part of the 
river, trend increasing.

• Southern section of the 
river trend decreasing.

• Increasing trend in 
Young of Year shrimp.

• Status: Uncertain
• Trend: Uncertain

• Brown, pink, white 
shrimp.

• Season closed: 
April-May: Nassau, 
Duval, St. Johns, Putnam, 
Flagler, and Clay 
Counties.



SAV
• Summary
o Highly variable over time due to weather and other factors

o Decline in grass bed coverage

o SAV sampling  north of Buckman

Sites north of Buckman Bridge:

Year

Total 
GT 

Sites

Bare  
no 

grasses

Not 
samples

 

Total 
LT 

Sites

Bare 
no 

grasses

Not 
sampled

Total 
sampling 

sites
% Bare

2015 12 3 7 3 2 19 32

2016 12 2 7 4 19 21

2017 11 9 6 3 17 71

2018 12 5   4 4  16 56


