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Initial Oiling ConditionsInitial Oiling Conditions

Bay Jimmy, N. Barataria Bayy J y, y
Louisiana

June 2010June 2010June 2010June 2010



Maximum Marsh Oiling Current Marsh Oiling 
in Louisiana (30-September-11)

Total Marsh Shoreline
(heavy to trace oiling)

Total Marsh Shoreline
(heavy to trace oiling)

729 km (453 mi.) 256 km (159 mi.)

H M h Oili  H M h OiliHeavy Marsh Oiling 

137 km (85 mi.)

Heavy Marsh Oiling

11 km (7 mi.)

Moderate Marsh Oiling Moderate Marsh Oiling

158 km (98 mi.) 34 km (21 mi.)









 Initiated due to the degree and nature of oiling, potential for 
delayed marsh recovery, and risk of additional cleanup impacts

 Treatment goal was to improve oil weathering and degradation 
and enhance habitat recovery, without causing further harm; 
goal was not to remove all the oilgoal was not to remove all the oil

 Conducted to support cleanup planning, environmental review, 
d d ti  l  ti  and adaptive cleanup operations 



Test Area

Heavily Oiled Marsh for Potential Treatment









 Low pressure flushing
 Vegetation mat cutting (weed trimmers)

M h b i  ( ll l ) Marsh burning (small-scale)
 Manual raking
 Raking & low pressure flushingg g
 Raking, surface washing agents, & flushing
 Raking & vacuum treatments
 Raking & power cutting Raking & power cutting
 Natural recovery (no treatment)







 Preliminary results

 Basic statistical analysis

 Data presented mainly from September 2011, 
1+ year after initial impact, 9 months post-
treatment, and after Tropical Storm Lee

 Comparison categories Comparison categories
• 1) Reference - no to minimal oiling, vegetation intact
• 2) Heavily Oiled, Treated - raking and cutting) y , g g
• 3) Heavily Oiled, Untreated - natural recovery only



 Oil cover per oiling zone (%)
 Oil thickness (cm) and character Oil thickness (cm) and character
 Oil in subsurface sediments

• TPH, Total PAH (mg/kg)( g g)
 Vegetation cover and composition
 Benthic faunal densities (#/m2)

• Fiddler crab burrows (Uca spp.)
• Marsh periwinkles (Littoraria irrorata)

 Erosion Erosion
• Shoreline change (m/yr)
• Soil shear strength (kPA)g ( )



Oil Cover, Vegetation Mats & Wrack, Sept. 2011

Significant – Cat.1-2 vs. 3

86%

18%*

0%

18%



Oil Cover, Sediment Surface, Sept. 2011

Significant – All Comparisons

68%

87%

68%

0%



Oil Remobilization on New Vegetation, Sept. 2011

24%

0% 0%



Oil Remobilization to Interior Vegetation, Sept. 2011

%17%

4%
0%

4%



Oil Thickness (cm) & Oil Character, Sept. 2011

Significant – Cat. 1 vs. 2-3 (thickness)

MS,100%2.2 cm

2.6 cm

SR, 100%

MS,100%

SR = surface oil residue
0 cm

NOO, 100%
MS = mousse
NOO = no oil observed



Oil in Subsurface Sediments (TPH), July-Aug 2011

78 33375,600 
mg/kg

78,333
mg/kg

1,162 mg/kg



Oil in Subsurface Sediments (tPAH), July-Aug 2011

220 mg/kg

260 mg/kg

<0.1 mg/kg



Total Vegetation Cover, Sept. 2011

96%
Significant – All Comparisons

96%

22%

7%



Vegetation Species Composition, Sept. 2011
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Fiddler Crab Burrow Density, Sept. 2011

Significant – Cat. 1 vs. 3; Cat. 2 vs. 3, p<0.10

17/m217/m2

15/m2

6/m2



Marsh Periwinkle Density, Sept. 2011

Significant – Cat. 1 vs. 2-3

37/m2

0/m2 0/m2



Shoreline Change, Oct/Dec. 2010-Nov. 2011

Significant – Cat. 1 vs. 2-3, p<0.10 

-0.8 m/yr

-2.8 m/yr
-2.5 m/yr



Marsh Soil Shear Strength, 0-6 cm depth, Feb. 2012
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(from Lin and Mendelssohn, unpublished data)



 Persistent oiling and continuing ecological effects observed 
in heavily oiled marsh more than 1 year after oilingy y g

 Signs of enhanced initial habitat recovery observed with 
treatment at 9 months post-treatment (first growing season)treatment at 9 months post treatment (first growing season)

 No additional impacts from treatment observed (9 months 
post-treatment) post treatment) 



 Initial test results used to development an operational 
Shoreline Treatment Recommendation (STR) in January 2011

 STR S3-045 was applied from February to September 2011

 A total of 11 km (7 mi.) of shoreline were treated 
(~1% of oiled marshes Gulf-wide)

 4,915 m3 (6,429 CY) & 486 tons (metric) of oil and 
oiled debris removed

 Caution – these treatments were only 
applicable for the most heavily oiled 
shorelinesshorelines



Yellow lines = shoreline treated under STR




