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Georgia Pacificõs Palatka Operation:
Gambusia:    field exposed ðannually from 1999 through 2009

Largemouth Bass:    
Captive Treatments:  1998, 1999,  2000, 2002,  2003,  2005,& 2008 
Field Exposures:  1997, 1998,  1999,  2002,  2003,2008, 2010, 2011, 

2012, and 2013

Long-term assessments of fish dioxin 1999 to present

Biological Community Monitoring:
Preliminary assessments: 2008-2010
Pre Discharge Relocation:  2011-2012
Post Discharge Relocation: 2013-2014

Biological Assessments 1997-present



ÅAdministrative Order: authorized pipeline if not able to meet 
WQ in Rice Creek

ÅNPDES PermitΥ άƳƻƴƛǘƻǊ ŀƴȅ ǇƻǘŜƴǘƛŀƭ ŜŦŦŜŎǘǎ ƻƴ ōƛƻƭƻƎƛŎŀƭ 
ŎƻƳƳǳƴƛǘƛŜǎΧŦǊƻƳ ǊŜƭƻŎŀǘƛƻƴ ƻŦ ŘƛǎŎƘŀǊƎŜ ǘƻ ǘƘŜ {ǘΦ WƻƘƴǎ 
wƛǾŜǊέ

ÅMonitoring plan approved by Florida Department of 
Environmental Protection (2006, 2008,& 2010)

Biological Community Monitoring
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ÅBiological communities monitored
ÅPhytoplankton and Zooplankton
ÅEpiphytic Algae and Periphyton
ÅSubmerged Aquatic Vegetation
ÅMacroinvertebrates
ÅSmall and Large Fish Assemblages

ÅCo-factors:  water chemistry and photosynthetic pigments (chlorophyll a, 
phycocyanin, phycoerythrin)

ÅMonitoring Design
ÅDistance from discharge relocation: 0, 1, 3, 5, 7, and 10 km North and 

South (zones: 0-2, 3-5, and 7-10 km north and south)
ÅHabitat Type: Littoral (near shore) and Channel Habitat
ÅSecondary Habitat Type: Within littoral exist two distinct habitats
ÅSNAG: natural wooded banks, fallen trees, muck substrate, 

minimal anthropogenic influence
Åa!{¢Υ άƳŀƴ ƳŀŘŜ ǎǘǊǳŎǘǳǊŜέΣ ŘƻŎƪǎΣ ǎŜŀǿŀƭƭǎΣ ŀƭǘŜǊŜŘ

riparian habitat

Biological Community Monitoring
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Timeline

ÅYear 1-2 (October 2008 ςSeptember 2010)
ÅHabitat characterization

ÅSite selection inclusive of habitat and distance (0, 1, 3, 5, 7 and 10 km N & S)

ÅTechnique selection-validation and SOP development

ÅReplicate  and statistical robustness evaluations

Å Year 3-4 (October 2010 ςSeptember 2012)
Å Assessments prior to relocation of discharge 
Å Deadline of October 2012
Å 2 years pre-completion/initiation of discharge

Å During both the wet and dry seasons at minimum
Å Additional assessments if extreme events

Å Year 5-6 (October 2012 ςSeptember 2014)
Å Assessments not less than semi-annually

Å Initial Assessment (1 - 3 weeks) following discharge relocation 
Å Assessment  30 days post start of relocation

Å Additional assessments if extreme events encountered 

Biological Community Monitoring



Pre planned comparisons

ÅAnnual (Year 1 pre, Year 2 pre, Year 1 post and later year 2 
post)

ÅDistance from discharge (0-2 km, 3-5 km, 7-10 km) & direction 
(north/south)

ÅLittoral Habitat Type(MAST/SNAG) or Channel

ÅSeasons (spring, summer, fall, winter) (low statistical power)

ÅOther natural variance and covariates

Response to Discharge Relocation



Terms and Definitions
Metrics

ÅAbundance: count of organisms or taxa

ÅDiversityΥ {Ƙŀƴƴƻƴ 5ƛǾŜǊǎƛǘȅ LƴŘŜȄ όIΩύΣ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ǊƛŎƘƴŜǎǎ ŀƴŘ 
evenness

Statistics

ÅDifference: statistically significant difference from pre-discharge 
relocation

ÅEffect or Potential-Effect: differences temporally  associated with 
discharge relocation

ÅAdverse Effect:  (extrapolated or interpreted to have potential negative 
impacts on communities with moderate or high certainty)

C59tΩǎ нр҈ ōŜƴŎƘƳŀǊƪ όƭƛƳƛǘŜŘ ǘƻ aŀŎǊƻƛƴǾŜǊǘǎ ŀƴŘ ŘƛǾŜǊǎƛǘȅύ

ÅCertainty: results of a power analysis and the confidence of results

Response to Discharge Relocation



Project Reports:

ÅAnnual Data/Progress reports (2008-2014)

ÅFinal Study Plan 2010

ÅPre Discharge Data Report 2012

ÅPost Discharge Acute Exposure (30 day and less exposure) 2012)

ÅFinal project Report 2015

ÅLargemouth Bass Report: (pre vs post ς2013)

ÅAnnual Fish Tissue Dioxin Reports



Two Studies:

ÅMainstream SJR and Effects of Discharge 
Relocation:
ÅPrimary Focus of these assessments/study

ÅImpacts or Adverse Effects

ÅFLDEP Permit Compliance

ÅRice Creek and Effects of Discharge Removal:
ÅWater Quality Compliance

ÅwŜǎǘƻǊŀǘƛƻƴ ΧΦ {Ƴŀƭƭ .ƭŀŎƪ-water Stream



Environmental 
Data and 
Water 
Chemistry

Pre-discharge years 
were generally drier  
and colder than 
post-discharge 
years
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Water 
Chemistry

No effects of discharge 
relocation in the 
mainstream SJR

Reduced dissolved solids 
and increased water 
clarity post discharge 
removal for Rice Creek.
Restoration?
Clean Water Compliance!
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Water 
Chemistry

No effects of discharge 
relocation in the 
mainstream SJR

Reduced conductance 
and oxygen saturation 
post discharge removal 
for Rice Creek
Restoration?
Clean Water 
Compliance!



Rice Creek:  Effects of Discharge Removal
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High Variance!  Decreased phytoplankton diversity!  
Decreased plankton abundance trend?



Rice Creek: Effects of Discharge Removal
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discharge removal.

Restoration?  



Rice Creek: Effects of Discharge Removal
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Restoration?  



Rice Creek: Effects of Discharge Removal
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Rice Creek: Effects of Discharge Removal

Conclusions
ÅDischarge Removal form Rice Creek had its intended goal of 

meeting water quality criteria: specifically conductance and color 
(as measured by water clarity).

ÅEffects on biological populations and communities were noted 
post-discharge removal that could be mis-interpreted as adverse. 
But likely normal for LSJR Black-water tributaries,.

ÅOxygen supplementation in Rice Creek may be unnecessary. 

ÅSuccessful restoration of Rice Creek?
ÅHowever, data on LSJR black-water tributaries limited to fish so far.

ÅContinue monitoring?



Mainstream SJR: 
Effects of Discharge Relocation

ÅPlankton (Phyto and Zoo)

ÅSubmerged Aquatic Vegetation (SAV)

ÅMacroinvertebrates

ÅLittoral and Channel Habitats

ÅLarge-Bodied Fish

ÅLittoral and Channel Habitats



Phytoplankton Taxa



Phytoplankton

Decreased 
abundance and 
increased diversity 
post discharge!
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Zooplankton Taxa



Zooplankton

No effects of 
discharge relocation!
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Submerged Aquatic Vegetation (SAV)

Increased Abundance Post-Discharge Relocation
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Macroinvertebrate 
Taxa


