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Disclaimer:    Several factors make the Deepwater Horizon Oil Spill unprecedented.  Not only is it the 
largest spill in U.S. history, but it occurred in deep water 81 miles (70 nm) offshore of Gulf Islands 
National Seashore (GUIS); the discharged oil was considered light sweet crude; a greater volume of 
chemical dispersants was used both at depth and over a broad geographic surface area than ever before; 
and it occurred in relatively warm, nutrient rich waters in a temperate-subtropical environment.  As a 
result, stranded oil on GUIS shoreline arrived primarily in the form of light mousse and/or mousse 
patties, a highly weathered substance from which it is likely that most of the highly volatile compounds 
had evaporated (ITOPF, 2002).  Over time, as the oil continues to degrade via natural processes, its 
toxicity, persistence and ultimate fate in the beach and other nearshore environments is uncertain as are 
effects on the ecological services provided by these environments.  Extrapolation and inference from 
previous spills offers some insight, but our conclusions here remain tentative and are subject to change 
as new information becomes available.  The information provided in this paper was based on knowledge, 
observation and data available at the time of  drafting the paper between August and December, 2010.  

Any mention of trade names associated with cleanup technologies within this document does not 
represent an endorsement by the National Park Service or the United States Department of the 
Interior. 
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1.  Introduction 
 
Following the explosion and subsequent sinking of the Deepwater Horizon mobile offshore drilling unit 
beginning on April 20, 2010, an estimated 4.9 million barrels (779, 038 cubic meters) of unrefined light 
crude oil gushed into the Gulf of Mexico over 84 days.  The U.S. Coast Guard determined the incident(s) 
to be a Spill of National Significance (40 C.F.R. 300.323) and is America’s largest oil spill in terms of 
volume of oil discharged and geographic scope of effect.  In addition to the oil, as part of the response 
effort, 1.8 million gallons (6, 814 cubic meters) of chemical dispersants were discharged in to the gulf’s 
waters via deepwater injection at the wellhead and aerial surface spraying (collectively referred to 
herein as “Deepwater Horizon Oil Spill”).  The long-term fate of the oil, dispersants, and oil-dispersant 
compounds remains a point of scientific and societal concern.   
 
In the wake of the Deepwater Horizon Oil Spill, the Unified Incident Command (UIC) has begun 
treatment procedures for oil stranded on shorelines across the northern Gulf of Mexico coast including 
areas within the boundaries of Gulf Islands National Seashore (GUIS, the Park, or the Seashore), a unit of 
the National Park Service.  The mission of the National Park Service (NPS) requires managers to carefully 
consider any proposed management actions in such a way so that resources are unimpaired, while also 
providing for public use and enjoyment.  Treatment of stranded oil and determining acceptable levels of 
residual oil for which additional treatment would exacerbate harm to resources at GUIS require that the 
agency strike a balance.  Specifically, the agency’s competing mandates for promoting public use and 
enjoyment while leaving resources unimpaired for future generations must be factors considered in 
developing beach treatment approaches.  
 
GUIS was established as a unit of the National Park System in 1971 and stands as our nation’s largest 
and arguably most unique national seashore.  Located approximately 81 miles (70 nm) due north of the 
Macondo Prospect wellhead upon which the Deepwater Horizon rig operated, GUIS consists of a chain 
of barrier islands encompassing nearly 140,000 acres (56, 656 ha) of terrestrial and submerged habitat 
along the northern Gulf of Mexico coastline (Figure 1).  
 

 
Figure 1. Area map of Gulf Islands National Seashore. 

 
Terrestrial habitats at GUIS represent approximately 20 percent (19,445.46 acres/ 7, 869.29 ha) of the 
seashore’s total area and comprise a combination of uplands, freshwater wetlands, maritime forests, 
fragile dune ecosystems, and white sand beaches--all above the mean high water line and much of 
which contributes to the shoreline.  Nearly 80 percent the park’s remaining lands (119,730 acres/48, 453 
ha) are submerged, and comprise a variety of resource types including ecologically critical seagrass beds, 
open bottom habitats, and tidal marshes.  In addition to these natural resources, GUIS also protects an 
array of cultural resources ranging from historic ship wrecks to fortifications.   In all, GUIS stretches 
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some 160 linear miles (258 km)east to west from Santa Rosa Island in Florida to Cat Island in Mississippi 
with shorelines fronting the Gulf of Mexico and providing shelter to nearshore waters. 
 
This paper provides information considered by the NPS in formulating a science-based management 
decision with regard to treating buried oil at GUIS.  The management decision itself is addressed in a 
separate document.  Specifically, we examine the extent of buried oil at GUIS (section 2); the fate of 
buried oil in coastal environments (section 3); a description of the sandy beach environment at GUIS 
(section 4); techniques for treating buried oil including cleanup stages (section 5); laws and policies 
pertinent to management decisions at GUIS (section 6); and a discussion of management zones at GUIS 
(section 7).  Finally, we provide a summary and conclusion based on treatment types (section 8), and we 
propose a set of future actions for the NPS to undertake in dealing with the long-term effects of the 
Deepwater Horizon Oil Spill (section 9).    
 
In its simplest form, the management decision concerning cleanup treatment of GUIS beaches that NPS 
faces has three alternatives: 1) proceed with Stage III cleanup of buried oil via various methods ranging 
from recovery (e.g., mechanized sifting) to sand cleaning (e.g., chemical degradation) to surf washing 
(e.g., hydrokinetic degradation via wave action) to biostimulated degradation; 2) allow buried oil to 
continue to weather and degrade naturally; or, 3) differentiate between shoreline management zones 
(i.e.,  recreational beaches, natural beaches) and evaluate treatment prescriptions based on zone type 
and corresponding management purpose and focus.    

 
 
2.  Extent of Buried Oil at GUIS  
 
Despite the Park’s relatively close geographic proximity (81 miles/70 nm) to the Macondo wellhead, oil 
did not reach the shores of GUIS until approximately June 1, some forty days after the Deepwater 
Horizon rig explosion.  Stranded oil was first reported on Cat and West Ship islands, and gradually moved 
eastward to impact all of GUIS islands by mid-June.  Oil came ashore primarily as dispersed, highly 
weathered mousse and mousse patties (i.e., a semi-solid combination of petroleum and seawater) 
generally several centimeters in diameter with some larger exceptions.  During relatively calm seas, oil 
was deposited in a narrow band corresponding to the high tide line. 
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Weathered mousse patty typical of stranded oil along Gulf Islands 
National Seashore. (Photo by J. Duncan, Horn Island, August, 29, 2010.) 

 
In late June, Hurricane Alex crossed the western Gulf of Mexico, making landfall south of Brownsville, 
Texas, producing higher than normal surf, and causing new oil to be stranded and a re-distribution of 
previously stranded oil.  In some areas this event caused mousse patties to be spread from the intertidal 
zone, across the supratidal zone to the base of the primary dune.  In over-wash areas, such as on the 
eastern and western tips of the islands, mousse patties extend across the entire width of the island (J. 
Duncan, pers. obs.).    
 
High wave action caused by Hurricane Alex and other subsequent severe weather events caused oil to 
be mechanically broken down into smaller particles. In addition, direct observation by NPS personnel, 
surveys conducted by Shoreline Cleanup Assessment Team (SCAT), and Natural Resource Damage 
Assessment (NRDA) shoreline pre-assessments indicate that the dynamic nature of the park’s barrier 
island beaches, particularly during severe weather events, caused some stranded oil to become buried.  
Based on observations by NPS staff, much of the buried oil forms one to two narrow lenses associated 
with a relatively short periods of severe weather and rough seas.  Other buried deposits are the result of 
the dynamic movement of sands along these high energy beaches.   
 

 
Photo of stranded oil spread in supratidal zone as the result of rough seas.  

(Photo by J. Duncan, Horn Island, August 21, 2010) 
 
With the increased amount of oil captured at the wellhead and subsequent capping of the well, mass 
stranding of oil generally decreased from late June into July with the last reports of significant new oil in 
mid-July.  Since that time, both manual and mechanized cleanup efforts under Stage II have focused on 
recovery of oil within the upper 3 inches (7.62cm) of the sand column1.  Further, summer heat, photo-
chemical processes, microbial interactions, and wave action have continued to cause the breakdown of 

                                                             
1 In practice, mechanized sifting evolved to include the upper 6 inches of the sand column.  It is unclear if this 
increase in depth is addressed within the Stage II Shoreline Treatment Recommendation.   
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stranded oil as has been seen in other spills (ITOPF, 2002). With the completion of the relief well, no 
further new oil is expected to migrate to shorelines, however (re)-oiling of the shoreline from tidal/wave 
action may occur into the future by the previously discharged oil.  
 
Based on observations by NPS personnel in August and September, 2010, the most pronounced deposits 
of buried oil appear to occur within the barrier islands of the Mississippi District of GUIS.  On Petit Bois 
Islands, buried oil exists near the high tide berm in two distinct, relatively thin discontinuous layers—one 
at a depth of 4-6 inches (10-15 cm) and another at 12-14 inches (30-35 cm)—generally less than 0.4 
inches (1 cm) in thickness.  The general discontinuous nature of the buried layers may be a function of 
oil reaching shore as individual mousse patties as opposed to a contiguous sheet of oil commonly seen 
in previous oil spills (e.g., Exxon Valdez).  On Horn Island, there appears to be a single buried 
discontinuous layer near the high tide berm at a depth of 4-6 inches (10-15 cm).  Similarly, a single layer 
can be found sporadically on East Ship Island predominantly near the over-wash zones (i.e., the tips of 
the island). 
 

 
Oil buried in high tide berm on Horn Island. (Photo by J. Duncan, August 21, 2010). 

 
Although buried oil has been seen in other areas of GUIS (i.e., Ft. Pickens, Okaloosa Beach), at present, 
these appear to be minor accumulations.  Field observations of buried oil were made over a period of 
two weeks in late August by NPS ecologist J. Duncan working in conjunction with SCAT Team 1 on the 
Mississippi barrier islands. On September 13 and 16, a cursory survey for buried oil on beaches of the 
both the Mississippi and Florida districts was conducted jointly by NPS ecologists J. Duncan and G. 
Eckert.  This informal survey by NPS staff consisted of digging 3-10 pits to a depth of approximately 36 
inches (91 cm)at approximately 10 beach locations in the park ranging from Okaloosa Beach to Cat 
Island.  In addition, preliminary mechanized auger data provided by a formal SCAT survey2 appears to 

                                                             
2 Summary Report of Subsurface Oil Surveys, Gulf Islands National Seashore, Perdido Key, Fort Pickens, and Santa 
Rosa Areas.  SCAT Teams 4 and 6, September-October 2010.   
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confirm the observations of the informal NPS survey with 93.3%, 98.4%, and 100% of auger pits at 
Perdido Key, Ft. Pickens, and Santa Rosa Island, respectively, having either no oil or amounts that fall 
below the No Further Treatment (NFT) criteria established by the Unified Incident Command (SCAT, 
2010). Stage III cleanup guidelines dictate that buried accumulations of less than 1.2 inches (3 cm) in 
thickness and patchy distribution (10-50% coverage) constitute NFT3.   
 

3.  Fate of Oil in Coastal Environments Including Natural Degradation 
 
Oil from the Deepwater Horizon Oil Spill is a light (rich in short-chain alkanes), sweet (low sulfur content) 
crude oil.  Once released, oil in the marine environment undergoes various degradation processes 
(ITOPF, 2002). In the case of the Deepwater Horizon Oil Spill, and based on the known properties of oil 
released into marine environments, weathering likely began immediately upon discharge from the 
wellhead when the oil mixed with ocean waters under high pressure.  These natural processes in 
combination with the application of dispersants at the wellhead, likely broke the oil into smaller, less 
buoyant particles, potentially causing substantial volumes to remain below the water surface (ITOPF, 
2002).  Of the oil that reaches the surface, it is expected that lower molecular weight (LMW) 
hydrocarbons, including toxic benzene-toluene-ethylene-xylene (BTEX) compounds, are rapidly 
volatilized (Reible, pers comm.; ITOPF, 2002).  The oil compounds remaining on the sea surface undergo 
physical, biological, and photochemical processes.  These processes result in a water-oil emulsion. This 
emulsion may contain 70–80% water and form a glue-like mass, commonly known as ‘mousse’.    
 
 

 

                                                             
3 The NFT Guidelines for subsurface oil at oiled residential/amenity beaches is "no visible oil above background 
levels" (2010 SCAT - Shoreline Treatment Implementation Framework, Mobile Sector Table 1). 
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Figures depicting the conceptual break down of oil in the marine environment.   

Source: ITOPF 2002 
 
 
In time, mousse will disintegrate into semisolid lumps and be transported via sea currents, some 
eventually stranding on coastal shores. Oil stranded on beach surfaces is found in semi-solid masses 
(i.e., mousse patties) varying in size from typically less than 1 meter in diameter and commonly in the 
range of 0.4-4 inches (1-10 cm) diameter.  As mousse patties, stranded oil can be readily handled for 
disposal.    
 
Two basic mechanisms of subsurface pollution of beaches are penetration, or downward percolation 
(leaching) of oil, and burial, by way of beach dynamics.  Sampling by SCAT and observations by NPS 
personnel (Duncan and Eckert, September 2010, personal observations) have not indicated leaching of 
oil, even during periods of high daytime temperatures.  Distinct stratification of buried oil layers 
indicates that storm events, such as Hurricane Alex, shifted sands on GUIS beaches and buried oil.  To 
date Deepwater Horizon oil has not been discovered buried deeper than 24 inches (60 cm) in beach 
sands at GUIS.  Buried oil can be persistent because degradation slows with increasing depth and 
decreasing aerobic activity (Teal et. al, 1978, Hayes et al., 1993; Burns et al., 1994) and in some cases 
may result in significant long-term toxicity (Carls et al., 2003; Peterson et al., 2003; Bernabeu et al., 
2009).Toxicity of stranded Deepwater Horizon oil within the beach environment and potential transport 
via groundwater needs further evaluation4.  In the case of GUIS, buried oil has been found 
predominantly in the high tide berm (interface between intertidal and supratidal zones).  While analyses 
of stranded oil have only begun recently, many acutely toxic components may have volatilized or 
degraded by the time the oil reached GUIS shorelines (Stout, pers. comm.).     
 
Scientific investigations of previous oil spills have indicated that persistence of buried oil and the 
capacity for natural oil attenuation depend on beach dynamics that drive a sequence of physicochemical 
processes leading to degradation of oil.  These processes continue to reduce subsurface oil to highly 
divided forms while also allowing appreciable weathering despite burial.  Generally, oil persistence has 
been associated with differences in beach erosion and accretion processes.  That is, high energy 
shorelines will see more rapid breakdown of buried oil, while low energy beaches risk slower 
decomposition and greater potential for transport to groundwater (Bernabeu et al., 2006; Bernabeu et 
al., 2009).  

                                                             
4 OSAT II (2011) provides a preliminary assessment of transport of residual oil via groundwater, concluding that the 
potential for transport is minimal.  Still, we believe a more comprehensive and long-term evaluation may be 
warranted. 
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Once stranded on beaches, aerobic degradation of oil can occur within days to months; while anaerobic 
decomposition can still occur over months to years (Huettel and Kostka, 2010).  Factors in GUIS beach 
ecosystems that promote degradation include warm temperatures, oxygen and bacteria (Huettel and 
Kostka, 2010).  Other variables, such as abundant organic matter and soil texture (Pereshki et al., 2000) 
are also important in natural degradation.  Biodegradation occurs through the sandy beach 
environment, even at the base of dunes on sandy beaches where conditions (e.g., infrequent wave 
action) may be less than optimal (Daniels et al., 1995).    
 
Knowing that oil breaks down over time, factors that could inhibit the rate of decay should be identified 
so that appropriate interventions can be suggested.  Attributes of oil, and the characteristics of non-
persistent oil, are presented in Table 1.  
 
Table 1. Factors that mitigate persistence in marine/coastal environments 

Oil character    Light or non-persistent oils (e.g., high API gravity    

   crudes, distillates); weathering and dispersing prior to     

  stranding  

 

Oil amount    Small amounts or concentrations at any one location 

     

Shoreline type    Impermeable bedrock or fine-grained sediments  

     

Location with respect  Deposition within the inter-tidal zone and zone of normal wave 

to tidal water levels action    

 

 

Location with respect  Deposition within the zone of normal sediment reworking 

to mobile sediments  and redistribution 

 

Interference by humans  Treatment or cleaning by response operations. Coastal 

    engineering works that result in shoreline retreat; beach 

    mining   
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Interference by nature   Dynamic or eroding shores. Earth changes  

movements/water level  that lower the elevation of the shore zone 

Sources : MC 252 Stage III SCAT- Shoreline Treatment Implementation Framework Mobile Sector (AL, FL, 
MS) 2010  and Owens et. al 2008.   
 
 
Although the highly dispersed and weathered nature of stranded oil at GUIS makes it unlikely, managers 
must still be aware of the potential of buried oil to form hardened layers of asphalt-like material.  The 
1979 Ixtoc 1 oil spill off of the Mexican coast has similarities to the Deepwater Horizon Oil Spill.  The 
Ixtoc spill also resulted from a failed well capping operation and led to massive amounts of oil released 
from the gulf floor. Recently, researchers have begun to revisit sites of known oiling, and despite 30 
years of weathering, oil that may be linked to Ixtoc can still be found.  However, it is worth noting that 
the Deepwater Horizon Oil Spill occurred at a significantly greater depth, farther from shore, and with 
approximately 1.8 million gallons (6, 814 cubic meters) of dispersants being applied.  These factors 
suggest that oil stranded at GUIS is likely in an accelerated state of weathering compared to Ixtoc oil 
that reached the shore.  With these distinguishing factors in mind, information generated from recent 
NGO-led investigations of Ixtoc spill may be useful to GUIS and other resource managers in the gulf as 
they monitor oil and shoreline condition resulting from the Deepwater Horizon Oil Spill.  
 

 
4.  Description of Affected Sandy Beach Natural Resources at GUIS   
 
Geomorphology 
 
Gulf Islands National Seashore, at more than 100 miles (160 km) in length, is the longest and largest 
national seashore represented within the National Park System.  The Seashore consists of two districts 
along the northern coast of the Gulf of Mexico—the Florida District and the Mississippi District (there 
are no NPS-managed lands within Alabama).  Barrier islands included within the Florida District of the 
Seashore are Santa Rosa Island and Perdido Key.  Barrier islands within the Mississippi District include 
Petit Bois, Sand, Horn, East Ship, West Ship, and Cat islands.  Two additional barrier islands—East and 
West Dauphin, separated from each other by Hurricane Katrina—lie immediately to the east of the 
Mississippi District near the mouth of Mobile Bay.  Although East and West Dauphin are 
geomorphologically related to the Mississippi islands, they are not within the boundaries of GUIS.  
Collectively, the Park is comprised of 230 miles (371 km) of shoreline.  
 
Santa Rosa Island is a narrow (a few hundred meters wide) island parallel to the mainland stretching 
from East Pass near Destin to Pensacola Pass in the west, with beaches along nearly 52 miles (84 km) of 
its shoreline. Separated from the mainland by Santa Rosa Sound, not all of Santa Rosa Island is GUIS 
property. The cities of Navarre Beach and Pensacola Beach are also on the island. Both Perdido Key and 
Santa Rosa Island are Holocene barrier islands comprised of quartz sand and shell beds, and have 
supported a series of coast-parallel sand dune and beach-ridge systems.  However, extensive overwash 
occurs periodically on the islands during hurricanes (e.g., Hurricane Ivan in 2004), which greatly modifies 
the dune system.  
 
The islands of the Mississippi District are separated from the mainland by Mississippi Sound, more than 
7 miles (11 km) wide on average.  The Mississippi-Alabama barrier chain is underlain by the same 
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sedimentary unit as under Santa Rosa Island.  As in Florida, the Mississippi barrier islands (with the 
exception of Cat Island) receive sediment from mainland sources to the east by way of an east-to-west 
longshore transport.  Cat Island was essentially cut off from this sand supply from the east as early as 
2,400 years ago due to the influence of a prograding Mississippi River delta lobe and its associated 
shoals.  
 
The islands are low in elevation (< 4 m) and, at present, the intervening tidal inlets are wide.  The islands 
have had a history of westward migration through erosion of the sediments at the eastern ends and 
deposition at the western ends by way of the westward directed longshore transport.  Although 
episodic, hurricane destruction and island segmentation have also played an essential role in the 
evolution of all the Mississippi Sound barrier islands.  
 
Ecology 
 
The beaches of GUIS support a diverse ecological community consisting of early successional plants 
critical for beach stability, infauna, birds, mammals including the endangered Perdido Key beach mouse, 
and seasonally nesting sea turtles.  The Gulf itself provides a key source of nutrients and microhabitats 
with the beach landscape in the form of stranded Sargassum, sea grass, and other organic debris.   
 
Beach Meiofauna  
 
Meiofauna are minute macroscopic benthic invertebrates defined by their size range .002 -0.039 
inches(0.06 - 1.0 mm in length), but more importantly, by their ability to persist in the interstitial matrix 
of marine and coastal sediments (Kennedy and Jacoby, 1999).  They consist of representatives of at least 
20 phyla of animals, and play an important role in beach food webs. Meiofauna enhance the rate of 
nutrient cycling in shorelines through predation and consumption of detritus produced by larger 
deposit-feeding invertebrates.  Increasingly, meiofauna are used as indicators of pollution and shoreline 
management (Kennedy and Jacoby, 1999).    
 
Meiofauna have also been studied for response to beach cleanings.  Single, surficial cleanings have 
impacts on meiofaunal metrics, but these are short lived due to rapid recolonization (Gheskiere et al., 
2006).  These authors hypothesized that recolonization occurred from below the cleaned sands, and led 
these authors to caution against deep sand cleaning which could result in greater impacts to sand and 
sediment communities.  Further, there is a high probability that broad scale manipulation of the upper 
7.9 inches (20 cm) of the sand column will result in defaunating the beach (A. Todaro, per comm., 
Llewellyn and Shackley, 1995) making recolonization a much slower process.  
 
The dynamics of microbe-meiofauna interactions in sediments are ultimately regulated by the amounts 
of essential nutrients derived from detritus (Alongi, 1985).  Thus, the maintenance of surface and sub-
surface habitat structure and quality (natural distribution of shells,  organic detritus, and sorted and 
unsorted mineral particle sizes on beaches) are important in maintaining beach ecosystem species 
assemblages.  Although it is likely that once disturbed beyond natural disturbance levels, meiofauna 
(and other groups) may recolonize, the principles of community assembly dynamics indicate that 
recolonization may occur at variable rates and result in an ecological endpoint markedly different from 
the pre-disturbance state (Drake, et al., 1993).   Moreover, human-induced disturbance (e.g., beach 
cleaning) followed by natural recolonization increases susceptibility to biological invasion and/or loss of 
species diversity.  These factors should be evaluated as part of response or injury assessment.  
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Beach Macroinvertebrates 
 
An assortment of macroinvertebrates, ranging from insects to crustaceans, inhabit the intertidal and 
supratidal zones within GUIS.  Perhaps the most iconic of these is the ghost crab (Callichirus islagrande).  
Ghost crabs are an important link in beach ecosystems serving as prey for shorebirds and contributing to 
nutrient cycling by consuming beach detritus.  Ghost crabs live at the interface between the intertidal 
and supratidal zones.  Their excavation of borrows in the supratidal zone to depths up to 19.7 inches (50 
cm) makes them particularly susceptible to any activities that disturb the supratidal sand column.  Like 
ghost crabs, other macroinvertebrate groups such as tiger beetles (Cicindela sp) and beach amphipods 
may also be vulnerable to manipulation of beach sands and trampling by personnel and machinery 
(Knisley and Schultz, 1997).   Together, many of these macroinvertebrates are important prey for 

shorebirds including the endangered piping plover. 

 
In the Prestige oil spill of 2002 on the coast of Spain, polychaetes, insects, semi-terrestrial crustaceans, 
and other taxonomic groups lost species from their community; however, in some cases species 
different from the original assemblage were gained. The most oil impacted affected beaches saw a 
decrease of up to 66.7% of the total species richness after the oil spill. The most disturbed levels of 
beach were swash zone, losing most of the polychaetes, and dry sand, with decrease in insects and 
semi-terrestrial crustaceans.  Although the dry sand level received a high amount of oil, its 
macroinvertebrate community was more affected by response activities of grooming and cleaning. Fuel 
and polluted debris were removed, as well as the algal wrack that is used by the supratidal macrofauna 
as food and shelter (de la Huz et al., 2005).   
 
Turtles 
 
Four species of sea turtles inhabit GUIS beaches: the green turtle (Chelonia mydas), Kemp's ridley turtle 
(Lepidochelys kempii), leatherback turtle (Dermochelys coriacea), and the loggerhead turtle (Caretta 
caretta).  All of these species are federally listed as endangered and are protected under the 
Endangered Species Act. Ninety percent of all loggerhead turtle nesting in the United States occurs on 
Florida beaches with a substantial portion occurring along the panhandle. One of the major threats to all 
sea turtles is the destruction or altering of nesting or foraging habitats. Though sea turtles live most of 
their lives in the open ocean, females must return to the beach in order to nest and lay eggs. Nesting 
generally occurs from April through August with hatchlings emerging as late as December.  Turtle 
nesting areas must be avoided by manual beach cleaners and must not be approached by mechanical 
cleaners (NOAA, 2010a).   
 
Piping Plover 
 
The piping plover (Charadrius melodus) is a small, stocky, sandy-colored bird resembling a sandpiper. 
The piping plover, a federally listed threatened species protected under the Endangered Species Act, 
winters on sandy beaches within GUIS. Habitat alteration and destruction are the primary causes for the 
decline of the piping plover (USFWS, 1996).  Portions of GUIS are designated Critical Habitat for the 
species.  Beach traffic, including ATV's and other vehicles, can disturb birds and degrade habitat. Beach 
raking removes driftwood, seaweed, and other debris used by roosting plovers, and may disrupt 
nutrient cycles and remove prey organisms from areas where plovers forage on the beach.  Habitat 
avoidance may potentially result from continued human activity near plover nesting and/or foraging 
areas.  
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Ecological Effects of Residual Oil  
 
Few studies are available that evaluate the effects of oil on sandy beaches.  Published studies addressing 
effects of oil even on marsh and rocky shore can cautiously be used to inform our evaluation of stranded 
oil on GUIS sandy beaches.  A range of plant/vegetation responses were found in a review of oil spill 
impacts on marsh plants (Pereshki et al., 2000).  Because of the multiple factors that can influence plant 
response (amount and type of oil, species present, season of oiling, physical site conditions), at least one 
growing season will be needed to begin understanding the short term impacts of the spill (Pereshki et 
al., 2000).  Evaluating the extent of seasonal beach shifts over this period can provide inputs for beach 
dynamic/oil persistence models.  Differential species responses can cause difficulties in interpreting 
impacts to the Park’s resources.  Following the Ixtoc I spill in 1979, crabs, including the ghost crab 
Ocypode quadrata were  almost totally eliminated locally, contrasting with little observed effect on 
clams, such as Donax spp. (Jernelov and Linden, 1981).  
 
Carman, et al. (1994) cited species adaptation to chronic pollutant exposure as a potential reason for 
limited negative impacts on marsh microbial and meiofauna individuals and ecological function.  In a 
mesocosm study, investigators found significant impacts to (1) algal synthesis of phospholipid, (2) algal 
physiological condition, (3) nematode abundance, (4) the nematode/copepod ratio of abundance, and 
(5) the nauplius/copepod ratio of abundance.  But in the same study, no significant effects of polycyclic 
aromatic hydrocarbons (PAHs), a constituent of oil frequently associated with toxicity,  were observed 
for the following: (1) copepod lipid-storage material, (2) copepod grazing, (3) algal synthesis of neutral 
lipids, (4) sedimentary chlorophyll a, (4) bacterial phospholipid synthesis, (5) bacterial physiological 
condition, (6) bacterial abundance, (7) copepod abundance, (8) copepod nauplii total abundance, or (9) 
total meiofaunal abundance.   
 
Dauvin (1998) reported that the fine-sand benthic infauna community of the Bay of Morlaix, France 
(western English Channel), suffered deficit production for 11 years following the April 1978 Amoco Cadiz 
oil spill. At an annually monitored site, benthic biomass dropped from 0.27  to 0.09 oz/yd 2  (9 to 3 g/m2) 
but did not return to the range of 0.27 to 0.32 0z/yd 2  (9to 11 g/m2) for more than a decade.    
 
Potential ecological impacts of stranded oil at GUIS may be limited to direct ingestion of semi-solid 
pieces by some organisms that could produce lethality, sublethal effects, and biotransfer.   These 
possibilities warrant further evaluation as part of both the response and NRDA efforts.   It is expected 
that the lack of liquid or viscous oil, and slow to little leaching of oil into sands will minimize the 
common mortality agent of coating and suffocation of invertebrates.  This thicker condition of the 
weathered oil may also influence the solubility of toxic components of buried oil and, depending on the 
amount of buried oil found in recently initiated SCAT auger surveys, should be evaluated.  Weston and 
Mayer (1998a&b) found that solubility is a key factor to bioaccumulation of toxins in benthic organisms.   
 
 
5.  Techniques for Stage III Beach Cleaning   
Stages of Shoreline Assessment and Cleanup 
 
The Shoreline Cleanup and Assessment Technique developed for the Deepwater Horizon Oil Spill 
consists of three stages.    
 
Stage I involves water-borne recovery of oil (e.g., skimming, burning).    
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Stage II consists of initial, surface cleaning of stranded oil.  Removal consists of using absorbent 
materials, then collecting and disposing of them as hazardous waste, manual removal using handtools 
(e.g., rakes, shovels, strainers) and/or mechanized removal.  Only the oil directly on the surface (i.e., 
within the upper 3-6 inches) is collected in this stage.  Stranded oil on a segment or zone is defined by a 
combination of surface oil thickness, percent cover, and particle size.   
 
Mechanical removal using mobile tractor-drawn and/or self-propelled beach sifters (e.g., Beach Tech 
2000s, Sandshark, etc.) is a major part of the Stage II cleanup.  Sand is collected to a depth of 3 to 6 
inches or less. Stage II activities will be repeated as necessary for areas where new oil washes ashore of 
becomes exposed by natural processes (e.g., wave action, wind).  Mechanical sifting has been shown to 
remove a significant portion of surface oil, although residual oil remains on the sand surface in the form 
of smaller particles.  Recent in-situ observations by Drs. Duncan and Eckert revealed that self-propelled 
walk-behind machines may be most effective for removing surface oil; however, both techniques also 
result in the removal of massive quantities of inorganic and organic debris, a limiting resource for sand 
beach ecosystems.   Further, mechanical sifting is likely to reduce mean grain size and 
microgeomorphological characteristics of the supratidal5.  Together, these factors may result in 
increased erosion rates.  
 

 

                                                             
5 See discussion under Mechanical Removal.   
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Top: Three tractor-pulled Beach Tech 2000 sit ready on Horn Island. Bottom: Spoil piles from mechanical sifters on 
Horn Island.  Note the extensive accumulations of Sargassum and other organic debris. Attempts were made 
throughout the process to minimize removal of organic material (e.g., avoiding the wrack line), but it is likely the 
mechanized sifting still resulted in significant removal of ecologically important detritus across the beachfront. 
(Photo by J. Duncan, August 27, 2010).  
 

Stage III   SCAT will conduct initial aerial and ground surveys to inform the development of final habitat-
specific Shoreline Treatment Recommendations (STRs) and long-term monitoring plans. Among the 
issues addressed by Stage III is buried oil.  The Unified Incident Command developed an approved and 
finalized Interagency Stage III Shoreline Treatment Implementation Framework plan dated October 13, 
2010.  Subsequently, NPS developed a decision document, dated November 5, 2010, that was later 
amended as Appendix H to the Interagency Stage III Shoreline Treatment Implementation Framework.  
The conclusions reached in Appendix H were based in part on an early version of this document. 
  
Factors that should be addressed in Stage III STRs include the nature and degree of oiling including 
subsurface oil deposits, cleaning techniques including the depth of sand removal and cleaning, and 
cleanup endpoints.  STRs are written to ensure proper protocols and best management practices are 
observed. The STRs provide specific guidance to the types of cleaning, times of cleaning, natural 
resource and cultural concerns and the depth to which cleaning can take place.   
 
Methods for Treating Stranded Oil on Sandy Beaches 
  
There are a number of options available for addressing buried oil as part of Stage III implementation.  
These options are summarized here.  
 
Natural recovery 
 
Natural recovery is a shoreline treatment technique that allows a site to recover without intervention or 
intrusion.  All shore types affected by small amounts of non-persistent oil can recover naturally over 
time, given appropriate conditions (e.g., temperature, oxygen, microbial activity, wave energy, etc.). 
Assessment of the oiling and resources at risk is required to determine the likely consequences of 
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allowing oil to degrade naturally. Shorelines must be monitored to ensure that recovery occurs (not 
simply for the absence of oil).  This option may be particularly appropriate for sites of high 
environmental sensitivity (e.g., turtle nesting sites) and where more harm to the resources would be 
caused by human intervention.  Manual and mechanical operations can be problematic  - even during 
non-nesting periods because of the potential for beach topography alteration, loss on armoring to 
protect against erosion,  and the removal of naturally occurring organic materials, such as wrack (NOAA, 
2010). 
 
Conditions at GUIS for natural degradation of oil are generally favorable, and precedent for recovery 
without active response exists.  In a review of several spills, Sell, et al. (1995) found a majority of spill-
affected areas had recovered in approximately 10 -12 years and suggest that non-recovering sites 
experienced, among other factors, the extensive mechanical removal of substrate.  In the Prestige oil 
spill in 2002, cleanup efforts led to maritime vegetation being trampled and spreading of oil in the 
supra-tidal zone. Backshore botanical impacts resulted from cleanup equipment, vehicle refueling, and 
vehicular and pedestrian traffic. In some cases, vegetation and often soil removal during construction of 
access routes across the backshore meant permanent adverse impact (Little and Fichaut, 2005). 
Therefore, limiting cleanup equipment, as much as is reasonable, should be a goal. If not possible, then a 
restoration plan should be in place prior to any deep cleaning using heavy equipment.  
 
Biostimulation   
 
Biostimulation is the active addition of nutrients and/or enhancement of physical site conditions 
(aeration) to facilitate microbial breakdown of oil.  Bioaugmentation is the addition of non-indigenous 
microbes that are proven decomposers of oil.  With both, there can be saturation points of oil 
availability.  One microcosm study compared degradation of naphthalene by slow release nutrient, 
augmentation with Cycloclasticus spp., and a petroleum degrader found in several ocean locations 
around the world in a combination of treatments.  All treatments similarly increased the rate of 
naphthalene degradation within 60 days, but total naphthalene degradation was similar to that of 
control treatments after 90 days (Miyasaka et al., 2006).  In another study, nitrogen and phosphorous 
additions effectively enhanced oil decomposition in microcosms but yielded no effect in field plots 
(Jackson et al., 1996).  Lee and Pardue (2010) recently found evidence of natural anaerobic 
biodegradation of oil in sandy beaches.  
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Manual removal 
 
Manual removal is defined as removing oil with hand tools and manual labor; no mechanized equipment 
is used.  This methodology is preferred for medium-heavy oils, but is less effective where oil is buried or 
reworked into sediments (NOAA, 2010b).   It is also used for oiled material such as wrack debris.  
Straight-edged shovels work better than pointed shovels on sandy beaches and little non-oiled material 
is removed.  Oiled material is collected in bags, drums, containers and handled using protocols 
commensurate with State and Federal regulations. All material is collected from a clean area towards 
oiled.  Natural recovery of the sands and biota of manually cleaned areas tends to be more rapid, due to 
less physical disturbance.   
 
Mechanical removal 
  
Mechanical removal is appropriate for long sections of beach with high concentrations of surface oil, 
provided that the operation can limit the removal of non-contaminated material.  Techniques used for 
sandy shorelines include mobile beach sifters either self-propelled (e.g., Sandman) or tractor drawn 
(e.g., Beach Tech 2000).    
 
 

 
Sandman walk-behind beach sifter operating on Cat Island, September 16, 2010, 

 Photo by J.Duncan, NPS. 
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Although mechanized sifting is generally an effective way of recovering stranded oil, machines do not 
discriminate between semi-solid oil masses and other solid material on the beach.  Efforts have been 
undertaken by NPS Resource Advisors (READs) and other Operations personnel to avoid organic 
material.  Despite these efforts, supratidal organic debris (e.g., Sargassum) an important attribute in 
beach ecology, is also removed. The smallest mesh currently considered is 6mm, which will remove 
most large pieces of weathered oil, but will still leave behind visible oil pieces smaller that 6mm 
commonly referred to as oil droplets. 
 
In addition, mean grain sized of beach sand is reduced by mechanical sifting.  All sand and shell particles 
on a beach are used to calculate mean grain size of a beach.  Mechanical sifting of beach material 
through a 6 mm mesh screen removes shell and other particles 6 mm and larger.  Removal of these 
largest size particles skews the mean grain size of beach material to a smaller size because the largest 
particles are no longer be part of the overall range of sizes used to calculate the mean.  Combined, 
sifting induced mean grain size reduction can contribute to increased erosion and further alteration if 
microhabitats. 
 
Mixing 
 
Mixing may involve the use of farm-type equipment, such as disc systems, harrows, ploughs, rakes or 
tines.  Alternatively, graders / front end loaders can be used.  One disadvantage is that it may disturb 
surface substrate and shallow-burrowing organisms.  This technique can be used on wet or dry 
sediments.   
 
Mixing accelerates degradation and natural removal of light oils by breaking up oily sediments and 
surface oil deposits, increasing the surface area, and mixing deep subsurface oil layers to the surface.  
Specific site conditions may dictate two levels of mixing with appropriate equipment for the current 
response:  
o Gentle mixing = lifting to the surface for subsequent collection using beach cleaners and through sand 
treatment plant(s)  
 
o Aggressive mixing = vigorous mixing to get subsurface oil particles as small as possible.    
 
Surf Washing 
 
Sediment relocation, or surf washing, is a technique used to accelerate natural degradation of lightly 
contaminated sands and is generally applied at recreational beaches that require re-opening sooner 
than natural recovery can achieve.  This methodology is considered a polishing step for stained sands 
which are moved into the active intertidal zone / surf zone using mechanical equipment and then can be 
further enhanced by reworking with disc to augment mixing.  It is particularly useful on beaches with 
subsurface oil, where sediment removal is not feasible (due to erosion or disposal problems).  Erosion 
issues have been cited in the Deepwater Horizon Oil Spill as a reason to minimize sand removal (Sayed 
Kalil, LA Office Coastal Protection and Restoration pers. comm., Sept 2010).  
 
Sand Treatment Plants 
 
Sand treatment plants are static, large-scale plant machinery designed to remove coats and stains from 
sand with minimal loss of sand and labor following initial collection through other means 
(manual/mechanical/beach cleaners). The plants can process large amounts of sand (~50 tons45 metric 
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tonnes/hour), but are relatively expensive and cannot be used for treating tar balls, which would need 
to be sieved out prior to processing.  Up to 30% of sands, especially finer materials, can be lost to this 
process (Sayed Kalil,  LA OCPR pers. comm., Sept 2010).  
 

6. Pertinent Laws and NPS Management Policies  
 
The Stage III Shoreline Treatment Implementation Framework discussed in the previous section was 
approved by the UIC on October 13, 2010.,  Two primary treatment approaches identified pertain to 
Gulf Islands National Seashore: 1) deeper, more intensive subsurface cleaning, including mechanized 
sifting; and, 2) natural recovery through biodegradation and other active shoreline processes.   
 
Stage II treatment is currently in progress according to agency approved Shoreline Treatment 
Recommendations (STRs).  While Stage II recovery of surface oil by both manual and mechanized 

methods seems to be relatively effective, treating of oil that has become buried under varying depths 
of beach sands presents the Park with a conundrum: At what point do cleanup operations, not only to 
treat buried oil, but also for the remaining post-treatment surface oil, begin to cause more ecological 
harm than would the unrecovered oil?  Further compounding this question is the need to provide due 
consideration for public health, visitor experience, and public perception.  
 
In attempting to evaluate resource management decisions in the context of public use, the NPS relies on 
applicable laws and policies.  The most important statutory directive for the NPS is provided by 
interrelated provisions of the NPS Organic Act of 1916 and the NPS General Authorities Act of 1970, 
including amendments to the latter law enacted in 1978.  
 
The NPS Organic Act provides that:  
 
[The National Park Service] shall promote and regulate the use of Federal areas known as national parks, 
monuments, and reservations hereinafter specified … by such means and measures as conform to the 
fundamental purpose of said parks, monuments, and reservations, which purpose is to conserve the 
scenery and the natural and historic objects and the wildlife therein and to provide for the enjoyment of 
the same in such manner and by such means as will leave them unimpaired for the enjoyment of future 
generations. (16 USC § 1.)  
 
Congress supplemented and clarified these provisions through enactment of the General Authorities Act 
of 1970, and a 1978 amendment to that act, which in part states:  
 
… The authorization of activities shall be construed and the protection, management, and administration 
of these areas shall be conducted in light of the high public value and integrity of the National Park 
System and shall not be exercised in derogation of the values and purposes for which these various areas 
have been established, except as may have been or shall be directly and specifically provided by 
Congress. (16 USC § 1a-1).   
 
In addition to the authorities listed above, the Park System Resource Protection Act requires the 
Secretary to “undertake all necessary actions to prevent or minimize the destruction, loss of, or injury to 
park system resources, or to minimize the imminent risk of such destruction, loss, or injury.” 16 USC § 
19jj(b)(1).  Based on these statutory responsibilities, NPS (2006) defines policy for the NPS and 
specifically directs managers to seek ways to avoid, or minimize to the greatest extent practicable, 
adverse impacts on park resources and values. The laws discussed above give the NPS “management 
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discretion to allow impacts to park resources and values when necessary and appropriate to fulfill the 
purposes of a park, so long as the impact does not constitute impairment of the affected resources and 
values.”  When impacts on natural systems resulting from human-caused disturbances occur, including 

oil spills, the NPS will seek to return such disturbed areas to the natural conditions and processes 
characteristic of the ecological zone in which the damaged resources are situated.   In such situations 
the NPS will use the best available methods “to restore the biological and physical components of these 
systems, accelerating the recovery of landscape and biological community structure and function” (NPS, 
2006, Sections 1.4.3 & 4.1.5).   
 
The Park’s enabling legislation provides further guidance applicable to managing GUIS :   
“That in order to preserve for public use and enjoyment, certain areas possessing outstanding natural, 
historic, and recreational values, the Secretary of Interior may establish and administer the Gulf Islands 
National Seashore.” (P.L. 91-660)   
 
The current General Management Plan (GMP) for the Park stipulates that the NPS will develop and 
maintain those types of public recreation that are compatible with continued preservation of Seashore 
resources.  The GMP further elaborates that some recreational uses will offer experiences unique to the 
central Gulf Coast area, and that the Seashore will provide high-density day use facilities similar to those 
at nearby county and municipal areas, but large portions of the Seashore will remain inaccessible by 
auto, encouraging use by visitors seeking a change from the more highly developed beach areas.  Within 
the context of beach recreation the GMP indicates that parking facilities adjacent to roadway 
thoroughfares will serve as primary beach recreation areas. Additionally, the GMP indicates that “major” 
beach development areas will be located at Perdido Key, Santa Rosa Island, Fort Pickens (east end), as 
well as the longstanding recreational use area on West Ship Island in Mississippi. [1978 GUIS General 
Management Plan & Environmental Assessment, Section I, D (4)] 
 

7. GUIS Management Zones:  Recreational Beaches and Natural Shoreline Areas  
 
The Park’s current General Management Plan designates recreational beaches on Santa Rosa Island, Fort 
Pickens, and Perdido Key.  Within these locations are specific recreational beaches that correlate with a 
parking lot, boardwalk, or trail.  Within these recreational beach areas sun bathing, beach combing, sand 
sculpture, swimming, and other customary beach pursuits are frequent and commonplace. Recreational 
beaches are generally defined to be 1/8-mile (0.2 km)east and west of the imaginary intercept line 
perpendicular to the center point of a facility (e.g., parking lot, boardwalk, or trail) and adjacent 
shoreline. In some areas where such facilities are contiguous and in relatively close proximity to one 
another (e.g., multiple parking lots and picnic shelters at “Opal Beach” on Santa Rosa Island and multiple 
boardwalk crossovers adjacent to the Perdido Key access road), the recreational beach segments are 
longer than 0.25 miles (0.4 km).   
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The rationale used in delineating recreational beaches is based upon 30+ years of managing these areas 
and observations by Park staff. This professional experience indicates that an average family of four is 
reluctant to negotiate by foot through the sand and travel any greater distance while also carrying 
customary beach gear, such as coolers, chairs, sun canopies/umbrellas, and other similar paraphernalia. 
Each of the Park’s designated recreational beaches are referenced within the  table below that also 
identifies the GPS coordinates for the easterly and westerly delimits that make-up the recreational 
beaches. 
 
 

Recreational Beach Site East Boundary West Boundary 
 

    
     Fort Pickens     

 

    
Battery Cooper -87.28530 -87.28899 

 

 
30.32005 30.32174 

 
Campground Store/Loop A (combined) -87.26955 -87.27766 

 

 
30.31668 30.31835 

 

    
Langdon Beach -87.25966 -87.26385 

 

 

30.31693 30.31680 

 

    
Parking Lot 22 -87.23871 -87.24288 

 

 
30.31833 30.31816 

 

    
Parking Lot 21 -87.20696 -87.21111 

 

 

30.32192 30.32148 

 
     Santa Rosa     

 

    
Parking Lot 10 -87.00327 -87.00737 

 

 

30.35665 30.35610 

 

    
Parking Lot 9 -86.98989 -86.99403 

 

 
30.35879 30.35815 
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Opal Beach -86.96222 -86.97432 

 

 

30.36395 30.36153 

 

    
Parking Lot 1 -86.93625 -86.94032 

 

 
30.36824 30.36739 

 

    
     Perdido Key     

 

    
Perdido Key -87.37921 -87.41961 

 

 

30.30704 30.29761 

 

    
     West Ship Island     

 

    
West Ship Island -88.96990 -88.97408 

 

 
30.20757 30.20766 

 

     

The total estimated length of Gulf-facing shoreline designated as recreational beaches is 5.73 miles (9.22 
km), with 5.48 miles (8.82 km), or 24.1% of the total length of Gulf-facing beaches located in Florida and 
0.25 mile (0.4 km), or 0.86% of the Park’s total beach located in Mississippi.  Recreational beaches, 
therefore, constitute 11% of the Park’s estimated total of 51.72 shoreline miles (83.2 km) on the Gulf 
side.  All other shoreline areas, 45.98 miles (74 km), or 89% of the Park’s total shoreline on the Gulf side 
are considered to be natural settings with significantly more dispersed recreation or are primitive where 
natural processes are paramount and unencumbered by frequent public use. The designated 
recreational beaches are also demarcated within the attached series of GIS derived maps (Exhibit A). 
 

8. Conclusions and Summary   
 
Pursuant to laws and management polices applicable to the NPS, management actions endorsed by the 
agency must be measured with respect to conservation in perpetuity.  Congress, recognizing that the 
enjoyment by future generations of the national parks can be ensured only if the superb quality of park 
resources and values is left unimpaired, has provided that when there is a conflict between conserving 
resources and values and providing for enjoyment of them, conservation is to be predominant (NPS 
Organic Act, 2006 NPS Management Policies 1.4.3). With this as a guiding principle, NPS has decided 
against further subsurface treatment beyond what has already been initiated under existing STRs for 
recreational beaches.   The Stage III interim SCAT summary report for subsurface oil within the 
Mississippi islands confirm our field observations that buried oil is discontinuous and relatively light 
within most trenches and pits examined.  Based on this finding, all sandy beach environments within 
GUIS, other than those designated as recreational beaches or shoreline areas in Mississippi where 
moderate to heavy oiling has occurred (12 defined areas all relatively small in scope), as documented in 
the November 2010 SCAT summary report, will convert to no further treatment (NFT) once the NFT 
standards are met and maintained.   
 

Subsurface treatment for the recreational beaches through the use of mechanized sand sifting machines 
will extend to a depth of 18 inches (45.72 km) with close monitoring and an operational stoppage clause 
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if quantities of oil extracted are minimal as determined by onsite NPS personnel6.  For those shoreline 
areas in Mississippi where moderate to heavy oil has occurred manual extraction using hand tools by 
field crews will be completed.  Natural recovery and monitoring as outlined in the Stage III Shoreline 
Treatment Implementation Framework (STIF) will be allowed to occur in the remaining majority of all 
other shoreline areas.     

 
Small crab found alive among mechanical sifter spoil in Horn Island. 

(Photo by J. Duncan, August 24, 2010) 
 
 

9.  Next Steps 
 
In dealing with the long-term aftermath of the Deepwater Horizon Oil Spill, the NPS must exercise 
diligence in addressing furthercleanup actions.  Because of the unprecedented nature of the spill 
coupled with inherent ecological complexities, the NPS should embark on a four-step process.  Step 1 
consists of defining success; step 2 is the development and implementation of a long-term adaptive 
management approach to dealing with residual oil; step 3 is to identify information gaps and develop 
proposals for additional research; and step 4 is to openly communicate the effects of oil on GUIS 
resources, subsequent management actions designed to mitigate these effects, and the ongoing status 
of ecosystem recovery.  
 

1. Define Success  

 The selection of the optimal treatment approach (i.e., physical removal of buried oil, natural 
degradation, or a combination of both) should be evaluated on a clearly articulated definition of 
success (Eckert, 2009).  This should go beyond the reduction of stranded oil and include metrics 
for natural resource recovery and ecological integrity compared to pre-oiling conditions.  
Specifically, the structure and function of Gulf barrier island ecological communities should be a 
key metric in defining success.  

 

2. Develop an adaptive management plan for beach oil degradation and recovery that considers:  

                                                             
6
 In practice, NPS Resource Advisors (READs) worked closely with Operations by having auger crews proceed ahead 

of the mechanical sifters flagging areas of detected subsurface oiling.  Only those flagged areas were cleaned, 
minimizing the impacts to recreational beaches. 
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 Identification / characterization of oil 
o Chemistry of stranded oil 
o Spatial distribution   
o Identification of causal factors in oil persistence and/or toxicity   
o Continued collection of information on fate and transport of oil on beaches, 

including more information on freshwater aquifers as an exposure pathway. 
 

 Identify Endpoints and Objectives 
o Reducing the presence of visible oil should not be the only standard for success in 

shoreline treatment.  Unknowns regarding toxicity of weathered oil and dispersant 
can be partially addressed by identifying desired endpoints of shoreline resources.  
These indicators should include microbial, meiofaunal, and macroinvertebrate 
indicators and microhabitat structure.    

 

 Design and Implement Monitoring   
o Spatial sampling design to capture trends in a range of oiled and un-oiled areas, and 

classes of weathered oil (size, character, surface vs buried).  This should include the 
establishment of permanent geo-referenced sampling locations such as quadrats and/or 
transects. 

o Sample sediments for multitrophic representatives of fauna (bacteria,  meiofauna) 
o Set up appropriate intervals of resampling based on our understanding of continued 

weathering and new strandings.   
 
3.  Identify additional science needs  

 Identify supporting studies and develop proposals for acquiring additional research to address 
impacts, restoration, and recovery.  

 Some research on shoreline fate and transport of Deepwater Horizon oil has begun (Huettel and 
Kostka 2010).  

 Identify modeling efforts on decomposition and eco-toxicology such as those being developed 
by a group supported through the National Center for Ecological Analysis and Synthesis.   

 

4.  Develop a Communication/Interpretive Plan.   

 A communications plan specific to GUIS should be developed that addresses the long-term 
effects of oil on the ecosystem, NPS management actions to address impacts, new scientific 
information, etc.  Although communications currently go through the UIC, there is a growing 
need for the conveyance of information specific to Gulf Islands National Seashore, particularly in 
light of park-specific management decisions that may differ from surrounding areas.  Such a plan 
should be developed that employs the combined expertise of NPS interpretive and natural 
resource staff in close coordination with the UIC. 

 An interpretive plan should be specifically geared to engage diverse audiences such as youth, 
elected officials, other federal and state agencies, surrounding and adjacent communities, 
specific user groups such as fishing and diving, and minorities.   

 The interpretive plan should articulate the cultural, ecological, and economic importance of 
GUIS. 

 Alternative means of reaching out to various audiences should be vigorously explored (e.g., 
internet, social media, new partnerships, etc.).   
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