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Biological Assessments 199+ resent

GeorgiaPaci ficos Pal atka Operation:
Gambusia: field exposed d annually from 1999 through 2009

Largemouth Bass:

Captive Treatments: 1998, 1999, 2000, 2002, 2003, 20852008

Field Exposures: 1997, 1998, 1999, 2002, 20@®08, 2010, 2011
2012, and 2013

Long-term assessments of fish dioxin 1999 to present

Biological Community Monitoring:
Preliminary assessments: 20082010
Pre Discharge Relocation: 2011:2012
Post Discharge Relocation: 20132014




Biological Community Monitoring
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Biological Community Monitoring
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Biological Community Monitoring

A Biological communities monitored
Phytoplankton and Zooplankton
Epiphytic Algae and Periphyton
Submerged Aquatic Vegetation
Macroinvertebrates
Small and Large Fish Assemblages

Cofactors: water chemistry and photosynthetic pigments (chloropdyl
phycocyanin, phycoerythrin)

A Monitoring Design

Distance from discharge relocation: 0, 1, 3, 5, 7, and 10 km North an
South (zones: @2, 35, and 710 km north and south)

Habitat Type: Littoral (near shore) and Channel Habitat
Secondary Habitat Type: Within littoral exist two distinct habitats
SNAG: natural wooded banks, fallen trees, muck substrate,
minimal anthropogenic influence
al {¢Y aYly YIRS &aiNHzO0 dzNB ¢ =
riparian habitat




Biological Community Monitoring
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Biological Community Monitoring
Timeline

A Year 12 (October 2008, September 2010)
Habitat characterization
Site selection inclusive of habitat and distance (0, 1, 3,5, 7 and 10 km N
Technique selectionalidation and SOP development
Replicate and statistical robustness evaluations

A Year3-4 (October 201@ September 2012)
Assessmentprior to relocation ofdischarge
Deadlineof October2012

A 2 years precompletion/initiation of discharge

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

A Year5-6 (October 2012; September 2014)

Assessments not less thaamiannually
A Initial Assessment (43 weeks) following discharge relocation
A Assessment 30 days post start of relocation

Additionalassessments if extreme evergecountered




Response to Discharge Relocation
Pre planned comparisons

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

A Distance from discharge (@ km, 35 km, 710 km) & directio
(north/south)

A Littoral Habitat Type(MAST/SNAG) or Channel
A Seasons (spring, summer, fall, winter) (low statistical powe

A Other natural variance and covariates




Response to Discharge Relocation

Terms and Definitions

Metrics

A Abundance count of organisms or taxa

A Diversittt { KI'yy2y 5A@GSNBRAGE LYRSE 6
evenness

Statistics

A Difference statistically significant difference from preischarge
relocation

A Effect or PotentialEffect differences temporally associated with
discharge relocation

A Adverse Effect (extrapolated or interpreted to have potential negative
Impacts on communities with moderate or high certainty)

C59t Qa Hp: O0SYOKYIN] o6ftAYAGS
A Certainty: results of a power analysis and the confidence of results




Project Reports:

A Annual Data/Progress reports (262814)

A Final Study Plan 2010

A Pre Discharge Data Report 2012

A Post Discharge Acute Exposure (30 day and less exposure)
A Final project Report 2015

A Largemouth Bass Report: (pre vs ppg013)

A Annual Fish Tissue Dioxin Reports




Two Studies:

AMainstream SJR and Effects of Discharge

Relocation:

Primary Focus of these assessments/study
Impacts or Adverse Effects
FLDEP Permit Compliance

ARice Creek and Effects of Discharge Removal:

Water Quality Compliance
wSaUl2NF A2 y-waXedStréaxil £ £ . £ 1 O




Environmental
Data and
Water
Chemistry

Pre-discharge years
were generally drier
and colder than
post-discharge
years
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Total Dissolved Solids

Water

1.2

Chemistry 1
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Specific Conductance
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Rice Creek: Effects of Discharge Removal

Phytoplankton Zooplankton
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High Variance! Decreased phytoplankton diversity!
Decreased plankton abundance trend?




Rice CreekK: Effects of Discharge Remova

Macroinvertebrate Diversity
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Rice CreekK: Effects of Discharge Removal

Fish Diversity
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Rice CreekK: Effects of Discharge Removal

Fish Abundance
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Rice Creek: Effects of Discharge Removal

Conclusions

A Discharge Removal form Rice Creek had its intended goal of
meeting water quality criteria: specifically conductance and col
(as measured by water clarity).

A Effects on biological populations and communities were noted
post-discharge removal that could be mrgerpreted as adverse.
But likely normal for LSJR Blag#ter tributaries,.

A Oxygen supplementation in Rice Creek may be unnecessary.

A Successful restoration of Rice Creek?
However, data on LSJR blackter tributaries limited to fish so far.
Continue monitoring?




Mainstream SJR:

Effects of Discharge Relocation
A Plankton (Phyto and Zoo)
A Submerged Aquatic Vegetation (SAV)

A Macroinvertebrates
Littoral and Channel Habitats

A LargeBodied Fish
Littoral and Channel Habitats




Phytoplankton Taxa

Table 4. List of major divisions and represented phytoplankton taxa collected during this

study.
Division Chlorophyta Cyanobacteria Division Chrysophyta (diatoms) Division Chrysophyta (non-diatoms)
Actinastrum spp. Anabaena spp. Order: Centrales Mallomonas spp.
Ankistrodesmus spp. Anabaenopsis centric chain Synura spp.
Chlamydomonas spp. Aphanizomenon Attheya Unidentified
Chodatella spp. Chroococcus spp. Aulacoseira spp.
Closterium spp. Coelosphaerium spp. Urosolenia
Coelastrum spp. Cylindrospermopsis Order: Pennales
Cosmarium spp. Limnothrix pennate chains
Crucigenia spp. Merismopedia spp. Fragilaria spp.
Dictyosphaerium spp. Microcystis spp. Navicula
Elakatothrix spp. Planktolyngbya spp. Nitzschia spp.
Golenkinia spp. Pseudoanabaena Plagiotropis
Kirchneriella spp. Raphidiopsis Surirella spp.
Nephrocytium spp. Unident. Cyanobacteria Pennate
Qocystis spp. single cells
Pediastrum spp. Doubles
Scenedesmus spp.
Schroederia spp.
Selenastrum spp.
Staurastrum spp.
Tetraedron spp.
Tetrastrum spp.
Ulothrix spp.
nonflagellated greens Su
flagellated greens Su
Table 4 (continued). List of major divisions and represented phytoplankton taxa
collected during this study.
Division Pyrrophyta Division Cryptophyta Division Euglenophyta
armored <5u Euglena spp.
Ceratium spp. >5u<15u Phacus spp.

Gyrodinium spp.

> 15u




Annual Abundance
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Zooplankton Taxa

Table 7: List of major divisions and represented zooplankton taxa collected during

this study.
Rotifers Cladocerans Copepods Copepods Ostracods
Anuraeopsis spp. Bosmina spp. Harpacticoid Nauplii spp.
Brachionus spp. Bosminopsis spp. Cyclopoid
Collethece spp. Daphnia spp. Calanoid
Colurella spp. Diaphanosoma spp.
Conochiloides spp. Ceriodaphnia spp.
Conochilus spp. Eubosmina spp.
Filinia spp.
Harringia spp.

Hexarthra spp.
Keratella spp.
Lecane spp.
Lepadella spp.
Monostyla spp.
Notommata spp.
Polyarthra spp.
Synchaeta spp.
Trichocerca spp.
Trichocerca spp.
Unknown rotifers




Annual Abundance
1800
1600 ]a a
1400 1 A A
1200 b I -
1000 [ - b
800 L
600
400

Zooplankton 200

Mean Abundance (# taxa/lL)

Pre-Year 1 Pre-Year 2 All Pre Post-Yearl Post-Year2 All Post

No effects of o
discharge relocation! Annual Diversity

a ab

o
\l

o
o

o

i

o
o
o
——
" o
—— >

©
N
l_

o
w

Shannon Diversity (H')

o
(V)

o©
=

o

Pre-Year 1 Pre-Year 2 All Pre Post-Yearl  Post-Year2 All Post




Submerged Aguatic Vegetation (SAV)

Increased Abundance PodDischarge Relocation
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Macroinvertebrate
Taxa




