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An Industry with
Families Investing In
Louisiana
as a
| Nationally-Recognized Fishery

2004 U.S. EASTERN OYSTER VALUE
(millions of dollars)
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Salinity and Water Temperature

Are the two most dominant
factors for oyster survival and growth
when other environmental parameters are

within tolerance range




Optimum Salinity Regime ( ) for Louisiana Production on State Public Grounds
Seed oysters 1-3” shell length, S-15ppt (from Chatry et al. 1985)
Blue dashed line cadea vy veanconOptimum salinity for oyster larvae and recruitment survival > 8ppt

Oysters have annual bi-modal mass spawns: —
May-June and Sept-Oct

15

[y
T

a
Loy
S
—
<
—
<
W

@ MEAN

[:] STANDARD ERROR

I RANGE

MONTH

Fic. 6. Derived optimum annual salinity regime for seed oyster production.




Louisiana

Latitude

1986 Mean Salinity: (ppt)
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Oyster Harvesters Perspective-

Barataria Basin Climate Index
based on a quarterly mean Palmer Drought Severity Index and Missis sippi River
Discharge
dry period < 0; nomal period = 0; wet period >0
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Wet estuary conditions  r-0277

Dry estuary conditions
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As mother nature

shifts through natural
dry and rainy periods,
oyster survival changes
and oyster locations
change up and down
estuary. B

The Human Dimension & Fishing Strategy

No. of Days Fished

Oyster Resource Microhabitat Areas
L Barataria Estuary, Louisiana _
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Grand Isle

changing with salinity is normal

As oyster habitat
locations change,
an oyster harvester
shifts efforts to
productive areas up
and down estuary.

Data sources: E. Melancon, E. Swenson, P. Vujnovich
unpublished




Oyster Habitat Zones Based on Salinity
(Wet & Dry Estuary Conditions) ieononeco o9
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Seed Bedding FISHERY

Oystermen transport seed
from Public Grounds or
private leases to bed in areas
that grow oysters fast (high-
salinity zone) depending on
prevailing conditions

Oyster Survival and Growth

High-salinity habitat produces very
good growth, but problems

with abundant predators. If plant
in fall of year, must harvest by
next summer

BEDDING HARVESTING
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April 20th BP Oil Spill Incident

© KPA/Zuma ! Rex Features




Oil Spill Response
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Oil Spill Residue Estimate

E s timate

Direct Recovery from Wellhead
Burned at the surface
Skimmed from the surface
Chemically dispersed

aturally Dispersed
Evaporated or dissolve d
Residual Remaining

Source: NOAA




%USGS CAERNARVON DIVERSION FLOW MAY-AUG 2010

USGS 295124089542100 Caernarvon Qutfall Channel at Caernarvon, LA

Discharge, cubic feet per second
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£ Hedian daily statistic (7 years) — Discharge




USGS 87374527 Northeast Bay Gardene near Point-A-LA-Hache, LA
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%USGS DAVIS POND DIVERSION FLOW June-Sept 2010

USGS 295501090190400 Davis Pond Freshwater Diversion near Boutte, LA
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a USGS

USGS 292800090060000 Little Lake near Bay Dosgris E of Galliano, LA
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a USGS

USGS 073802512 Hackberry Bay NW of Grand Isle, LA
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Flow Reduced
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100% Mortality
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Anaerobic Degradation of
Petroleum Hydrocarbons
Under Mixed Electron
Acceptor Conditions

Past work at Nicholls in Wetland
sediments



No.2 Diesel Oil Spill in Barataria
Bay in 2002

Approximately 10,000 gallon of diesel spill in Barataria Bay
Aerobic Biological Treatment of Oil Spills

Passive Bioremediation
Biostimulation

Bioaugmentation

In-Situ Treatment

Why Anaerobic Bioremediation is Important?
Chronic sediment and soil contamination
Anaerobiosis and redox conditions




Post 15ppt isohaline E

Pre 15ppt isohaline

Grand Isle
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Methods

Sediment samples were collected from the diesel
contaminated site and a composite sample was
prepared for the study.

TPH analysis was performed.

The conditions chosen were nitrate, sulfate, iron-
reducing, methanogenic, fermenting, and mixed
electron acceptor conditions.

Soil slurry reactor and soil column studies were
done.




Physico-chemical characterization
of soil

M e an (range of 4 samples)

6.5 (6.1 -6.9)
46 (-28to-77)
Total solid (%) 88 (74 — 95)
Total organic carbon (%) 3.5 (3 4)

TPH ( g/kg of soil) 6 (3 — 11)




Experimental Set-up

 Anaerobic conditions studied: sulfate, nitrate,
iron-reducing, methanogenic, mixed electron
acceptor, fermenting,and abiotic control.

* Duplicate cultures in each condition.

* At every sampling event samples were

collected and TPHs were extracted according
to EPA approved method.




Experimental set-up
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Activated
carbon trap \

Column effluent
(nutrient solution) is
collected during
flooding phase

Side port for
headspace
sampling
during aeration

Side port
for pore
water
sampling

Nutrient solutions are
pumped through column
during flooding phase

Soil Column
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Response

Retention Time (minutes)
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Control

Abiotic control
Nitrate-reducing
Methanoaenic
Sulfate-reducing
Mixed
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Microbes Under Mixed Electron

~ Acceptor Conditions
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Current Oil Spill Research

Monthly sample collection of Sediment, water, and
oyster.

Analyze PAH and TPH in the sample

Carry out Biostimulation studies in water samples by
supplementing nitrogen and Phosphorous.

Plan to study anaerobic degradation under various
electron accepting conditions in sediments.
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Results till date

* No significant oil was found in the last three
months of samples in water, sediments, and
oysters.

e Maximum TPH value was found in sediment
sample (4.7 PPM) and water sample (1.2
PPM). No oil was recovered from oysters.

e Bacterial survey in water column showed
significant oil degrading bacteria.




Bacterial Growth in Sediment
Sample with Crude Oil as Sole
Carbon source




Bacterial Growth in Water Samples




Bacteria Identified

e Flavobacterium mizutaii in 1-1 sediment
sample.

* Acinetobacter johnsonii in 2-2 sediment
sample.

* Pseudomonas putida in 1-2 water sample.




Conclusions

* Biodegradation of oil spill under anaerobic
conditions is possible.

* Biodegradation depends on the microbial ecology of
the study site.

 Mixed electron acceptor conditions showed superior
metabolic capabilities in degrading TPH.
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