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ProblemProblem 

Fecal Coliform BacteriaFecal Coliform Bacteria 
in Jacksonvillein Jacksonville’’s Tributariess Tributaries


 

51 of 76 tributary basins sampled by the 51 of 76 tributary basins sampled by the 
City Of Jacksonville are identified as City Of Jacksonville are identified as 
““impairedimpaired”” due to fecal coliform bacteria, due to fecal coliform bacteria, 
most likely from septic sourcesmost likely from septic sources


 

Effect of removing septicEffect of removing septic--tank systems on tank systems on 
receiving ground and surface waters is not receiving ground and surface waters is not 
well documentedwell documented



PurposePurpose


 

Provide Provide ““realreal--lifelife”” empirical data describing empirical data describing 
pollution load reduction from reducing pollution load reduction from reducing 
septicseptic--tank influencestank influences


 

Assist in TMDL implementation and Basin Assist in TMDL implementation and Basin 
Management Action Plan (BManagement Action Plan (B--MAP) MAP) 
developmentdevelopment


 

WaterWater--quality based justification for quality based justification for 
supporting centralized sewer conversion of supporting centralized sewer conversion of 
septicseptic--tank failure areastank failure areas



Study ObjectivesStudy Objectives



 
Compile basin characteristics to facilitate the Compile basin characteristics to facilitate the 
transferability of results to other locations  transferability of results to other locations  
(Phase I)(Phase I)



 
Document baseline stream waterDocument baseline stream water--quality quality 
conditions prior to connection of target areas to conditions prior to connection of target areas to 
a centralized sewer system (Phase I)a centralized sewer system (Phase I)



 
Document changes in water quality that may Document changes in water quality that may 
result from septic to sewer system conversion result from septic to sewer system conversion 
(Phase II)(Phase II)
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Fishing CreekFishing Creek 
Pernecia/Johnnie Circle SubdivisionPernecia/Johnnie Circle Subdivision



Fishing CreekFishing Creek 
Upstream site at Wesconnett Blvd.Upstream site at Wesconnett Blvd.



Fishing CreekFishing Creek 
Downstream site at 110Downstream site at 110thth St.St.



South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek 
Murray Hill B SubdivisionMurray Hill B Subdivision



South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek 
Upstream site at Cassat Ave. (Phase I)Upstream site at Cassat Ave. (Phase I)



South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek 
Upstream site at Yerkes St. Upstream site at Yerkes St. 

(Phase II)(Phase II)



South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek 
Upstream site at Yerkes St.Upstream site at Yerkes St. 

during Tropical Storm Fay (Aug. 22, 2008)during Tropical Storm Fay (Aug. 22, 2008)



South Branch Big Fishweir Creek South Branch Big Fishweir Creek 
Downstream site at Blanding Blvd.Downstream site at Blanding Blvd. 

(Upstream side)(Upstream side)



South Branch Big Fishweir Creek South Branch Big Fishweir Creek 
Downstream site at Blanding Blvd. Downstream site at Blanding Blvd. 

(Downstream side)(Downstream side)



South Branch Big Fishweir Creek South Branch Big Fishweir Creek 
Downstream site at Blanding Blvd.Downstream site at Blanding Blvd. 

during Tropical Storm Fay (Aug. 22, 2008)during Tropical Storm Fay (Aug. 22, 2008)



Subdivision and Basin CharacteristicsSubdivision and Basin Characteristics


 

Approximately 155 acres in each subdivision drains to Approximately 155 acres in each subdivision drains to 
a receiving streama receiving stream



 

Greater than 90 percent of the landGreater than 90 percent of the land--use in each basin use in each basin 
is singleis single-- or multior multi--family residencesfamily residences

Subdivision 

Subdivision Basin 
Drainage 

area 
(acres) 

Area 
(acres)

Population 
(count) 

Residences 
(count) 

Septic 
tanks 

(count) 
Pernecia/Johnnie Fishing Creek   812.8   193.2   522   246   251 

Murray Hill B South Branch Big
Fishweir Creek   428.8   464.8   2,766   1,077   1,245

 



Data CollectionData Collection


 
Physical water properties (temperature, Physical water properties (temperature, 
dissolved oxygen, pH, specific dissolved oxygen, pH, specific 
conductance, turbidity)conductance, turbidity)


 

Streamflow measurementsStreamflow measurements


 
Water samplesWater samples


 

Nutrients (nitrogen and phosphorus)Nutrients (nitrogen and phosphorus)


 

63 organic wastewater compounds (caffeine, 63 organic wastewater compounds (caffeine, 
camphor, DEET, fragrances, menthol, phenol, camphor, DEET, fragrances, menthol, phenol, 
etc.)etc.)



Data Collection (contData Collection (cont……))


 
Water Samples (contWater Samples (cont……))


 

Fecal coliform bacteria (Phase I)Fecal coliform bacteria (Phase I)
•• Most probable number per 100 mLMost probable number per 100 mL
•• Classification of bacteria sources using antibiotic Classification of bacteria sources using antibiotic 

resistance pattern testingresistance pattern testing



 

Fecal coliform bacteria (Phase II)Fecal coliform bacteria (Phase II)
•• Counts per 100 mL by membrane filtration methodCounts per 100 mL by membrane filtration method
•• Detection and quantification of the Fecal Detection and quantification of the Fecal 

BacteroidetesBacteroidetes and and Enterococcus faecium Enterococcus faecium esp esp 
humanhuman--gene biomarker for human fecal gene biomarker for human fecal 
contamination by Realcontamination by Real--Time Quantitative Time Quantitative 
Polymerase Chain Reaction (qPCR) DNA Polymerase Chain Reaction (qPCR) DNA 
Analytical Technology Analytical Technology 



Rainfall at Jacksonville NASRainfall at Jacksonville NAS



Measured StreamflowMeasured Streamflow 
Fishing CreekFishing Creek
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Measured StreamflowMeasured Streamflow 
South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek
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ResultsResults


 
Nutrients exceeded EPA Ecoregion XII criteria Nutrients exceeded EPA Ecoregion XII criteria 
(concentration (concentration -- 25 percentile based)25 percentile based)



 

PHASE IPHASE I


 

49 percent of 51 total nitrogen samples 49 percent of 51 total nitrogen samples (0.9 mg/L)(0.9 mg/L)



 

96 percent of 51 total phosphorus samples 96 percent of 51 total phosphorus samples (0.04 mg/L)(0.04 mg/L)



 

PHASE IIPHASE II


 

51 percent of 65 total nitrogen samples51 percent of 65 total nitrogen samples


 

89 percent of 65 total phosphorus samples89 percent of 65 total phosphorus samples



Total Nitrogen ConcentrationTotal Nitrogen Concentration 
Fishing CreekFishing Creek

PRE-SEWERED

Wesconnett Blvd. 110th St.

11

EXPLANATION 
SCHEMATIC BOXPLOT

Wesconnett Blvd. 110th St.

11 13

16

17

T
O

T
A

L
 N

IT
R

O
G

E
N

 C
O

N
C

E
N

T
R

A
T

IO
N

,
IN

 M
IL

L
IG

R
A

M
S 

PE
R

 L
IT

E
R

3.5

3.0

2.0

1.0

0.5

0.0

o
x

o

number of values

upper detached

upper outside

median

x

o

lower outside
lower detached

75th percentile

25th percentile

POST-SEWERED o

o

1.5

2.5

Note: Boxes with same colors are
not statistically different after
de-trending for stream discharge.



Total Nitrogen ConcentrationTotal Nitrogen Concentration 
South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek
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Total Phosphorus ConcentrationTotal Phosphorus Concentration 
Fishing CreekFishing Creek
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Total Phosphorus ConcentrationTotal Phosphorus Concentration 
South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek
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ResultsResults


 
Organic Wastewater Compounds detected at or Organic Wastewater Compounds detected at or 
above the lab reporting levelabove the lab reporting level



 

PHASE IPHASE I



 

Detergents, Fragrances, Antioxidants, Flame Detergents, Fragrances, Antioxidants, Flame 
Retardants, Polycarbonate Resins, Industrial Retardants, Polycarbonate Resins, Industrial 
Solvents, DEET, Caffeine, and NicotineSolvents, DEET, Caffeine, and Nicotine



 

PHASE IIPHASE II


 

DEET, Caffeine, Camphor, Phenol, Antioxidants*, DEET, Caffeine, Camphor, Phenol, Antioxidants*, 
Industrial Solvents*, Fragrances, Pesticides, Industrial Solvents*, Fragrances, Pesticides, 
Herbicides, Flame Retardants, and Combustion Herbicides, Flame Retardants, and Combustion 
ProductsProducts
*SB Big Fishweir Creek only*SB Big Fishweir Creek only



Detections of Organic Wastewater Compounds At Detections of Organic Wastewater Compounds At 
or Above the Minimum Laboratoryor Above the Minimum Laboratory--Reporting LevelReporting Level 

Fishing CreekFishing Creek



Detections of Organic Wastewater Compounds At Detections of Organic Wastewater Compounds At 
or Above the Minimum Laboratoryor Above the Minimum Laboratory--Reporting LevelReporting Level 

South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek



ResultsResults


 
Fecal Coliform BacteriaFecal Coliform Bacteria



 

PHASE IPHASE I


 

63 percent of 115 samples exceeded State of Florida 63 percent of 115 samples exceeded State of Florida 
Class III water standards for E. Coli Class III water standards for E. Coli (800 counts/100mL)(800 counts/100mL)



 

100 percent of 16 MST samples detected human 100 percent of 16 MST samples detected human 
fecal pollution: 67 percent of the overall fecal pollution fecal pollution: 67 percent of the overall fecal pollution 
from human sourcesfrom human sources



 

PHASE IIPHASE II


 

77 percent of 65 samples exceeded State of Florida 77 percent of 65 samples exceeded State of Florida 
Class III water standards for E. Coli Class III water standards for E. Coli –– all 33 samples all 33 samples 
exceeded standard at SB Big Fishweir Creekexceeded standard at SB Big Fishweir Creek



 

47 percent of 30 MST samples detected human fecal 47 percent of 30 MST samples detected human fecal 
pollution at SB Big Fishweir Creek: 43 percent of the pollution at SB Big Fishweir Creek: 43 percent of the 
overall fecal pollution from human sourcesoverall fecal pollution from human sources



ResultsResults


 
Fecal Coliform BacteriaFecal Coliform Bacteria



 

PHASE II (cont PHASE II (cont ……))


 

1 of 2 samples detected human fecal pollution at 1 of 2 samples detected human fecal pollution at 
Fishing Creek (Wesconnett Blvd upstream site): 95Fishing Creek (Wesconnett Blvd upstream site): 95-- 
100 percent of the overall fecal pollution from human 100 percent of the overall fecal pollution from human 
sourcessources



 

E. Coli (total) concentrations generally were lower E. Coli (total) concentrations generally were lower 
with lower rainfall (winter) and higher (post storm) with lower rainfall (winter) and higher (post storm) 
streamflowsstreamflows



 

BacteroidetesBacteroidetes humanhuman--gene biomarkers were detected gene biomarkers were detected 
in 6 of 15 sampling months indicating recent human in 6 of 15 sampling months indicating recent human 
fecal pollution in SB Fishweir Creekfecal pollution in SB Fishweir Creek



 

Human fecal pollution in SB Big Fishweir Creek Human fecal pollution in SB Big Fishweir Creek 
seems to appear for up to several days following seems to appear for up to several days following 
significant rainfall (greater than 0.5 inches)significant rainfall (greater than 0.5 inches)



Fecal Coliform BacteriaFecal Coliform Bacteria 
Fishing CreekFishing Creek
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s

Fecal Coliform BacteriaFecal Coliform Bacteria 
South Branch Big Fishweir CreekSouth Branch Big Fishweir Creek
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Estimates of GroundEstimates of Ground--Water Flow Travel TimesWater Flow Travel Times 
Average Linear PoreAverage Linear Pore--Water VelocityWater Velocity



USGS Online ReportsUSGS Online Reports


 

http://http://fl.water.usgs.gov/publications/online/fl.water.usgs.gov/publications/online/ 
online.htmlonline.html


 

WickleinWicklein, Shaun M., 2004, WRIR 03, Shaun M., 2004, WRIR 03--42994299

http://fl.water.usgs.gov/publications/online/online.html
http://fl.water.usgs.gov/publications/online/online.html
http://fl.water.usgs.gov/publications/online/online.html
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