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RESPONDING TO OIL SPILLS IN COASTAL

MARSHES: THE FINE LINE BETWEEN HELP

AND HINDRANCE
(Prelab Article)

A myriad of questions awaits responders faced with an oiled marsh. Under what circumstances is cleanup appropriate not only in removing oil, but in speeding recovery of the marsh? If the decision is made to respond in a marsh, what methods should be employed and how should these be chosen? Where is the line where cleanup should cease lest it cause more harm than good? How can seemingly conflicting resource needs be balanced in cleanup decision-making? Marsh cleanup is often suggested as a way to prevent oiling of birds or other animals and to prevent oil from moving to nearby environments. Read the descriptions from a report from the National Oceanic and Atmospheric Administration (NOAA) of seven cleanup techniques.  As you read, fill out the table listing the advantages and disadvantages of each technique.

Natural degradation/no response


No response at all is an ideal approach when natural weathering and biodegradation are expected to occur quickly (see Table 4 for more details). Choosing natural degradation/no response is the only way to eliminate physical impacts resulting from workers or mobilization of equipment, providing care is taken to keep response activities away from the marsh. Natural degradation is often used as the last stage of a response where some oil has already been physically removed, since most physical removal methods reach a point where oil can no longer be effectively removed, leaving some level of residual oiling.


The no-response option has a cost when oiling is heavy and/or degradation is expected to be very slow (greater than one to two years). Asphalt pavements may form from heavy layers of oil left undisturbed, especially in very sheltered areas or when oil strands in the upper or supratidal zone. Such pavements were found at the Metula spill, in experimental "set-aside" plots at the Exxon Valdez, and were observed from historic spills in the Persian Gulf. In these cases, initial efforts to remove thick layers of oil (or manually remove asphalt after hardening) are warranted.

Vacuum/pumping


Physical removal of pooled oil on marsh sediment or water surfaces using vacuum or pumping apparatus has been quite successful at a number of marsh spills (e.g., Nairn pipeline, Louisiana and Fidalgo Bay, Washington). Large quantities of oil can be removed, though at some point residual oiling will remain after most of the heavy oil is collected. Vacuum removal in conjunction with low-pressure flushing can also be successful. There are two main environmental impacts from using this technique:

· The physical impact of deploying the equipment and the workers to operate it.

· The potential to inadvertently remove plants or sediment along with oil.

Careful monitoring of this technique in the field is important to minimize impacts. Access to remote sites may also be difficult, although vacuums can be deployed from barges as was done at the Tampa Bay spill in 1993 to clean an area of oiled mangroves.

Low-pressure flush


Low-pressure flushing is usually used to help move oil towards collection points where other removal equipment is operating, such as vacuums or boom/skimmer collectors. Flushing can also help lift oil off the sediment surface when the marsh is not flooded.

Flushing may be difficult to apply correctly, since slight changes in water pressure can turn a low-impact technique into a high-impact one (i.e., causing erosion of sediment as opposed to simply lifting oil off the sediment surface). Thus, workers must be carefully supervised, and it is a good idea to undertake flushing trials to work out the details of application. Foot traffic will also physically impact the marsh, and this should be minimized, either by working from boats during high tide or by using board walkways.

Vegetation cutting


Cutting of oiled vegetation has been tried in numerous spills, many times with quite drastic consequences: death of plants, increased erosion, and permanent loss of marsh (Zengel and Michel 1995). When oil covers sediment surfaces, cutting near the base of the plant can permit oil penetration into the sediment, damaging plant roots. Studies that have monitored oiled and cut marshes show that uncut areas may recover as fast or faster (e.g., Esso Bayway spill and the American Petrofina pipeline spill). However, cutting impacts in many of these studies were confounded with impacts from physical trampling by workers (Hershner and Moore 1977, Mattson et al. 1977, Holt et al. 1978, McCauley and Harrel 1981).


Vegetation cutting is often considered when oil is trapped in dense vegetation, making flushing and removal ineffective. In these cases, cutting means clearing entire areas of vegetation (plants are cut near the base of the stem above the sediment). Since impacts to vegetation may be severe, this technique is reserved for situations where erosion is not a risk, with plant species that are either very hardy, or with undesirable invasive species. However, such intrusive use of cutting should not be considered in the majority of marsh environments.


A more moderate use of cutting can be considered when only upper parts of the plants are oiled—either from high-tide or aerial exposure such as from a pipeline blowout. In these cases, especially when other concerns are present, such as possible oiling of birds or the animals from contact with oiled plant fronds or aesthetic issues in areas of high public use, judicious use of cutting that will minimize detrimental impacts is possible.


At the Canadian Liberty spill on the Delaware River, (an estuarine environment) careful cutting of Phragmites and Scirpus minimized risk of oiling to birds using the marsh. Cutting was conducted by boat or with a small crew on land to minimize physical impact, and most plants were cut individually. Only oiled portions of plants were cut, leaving roots and large portions of the stem intact. Follow-up monitoring indicated short-term impacts to vegetation three months after cutting, but apparent full vegetative recovery one year after the spill. No obvious adverse impacts were observed such as increased erosion or loss of sections of marsh (Levine et al. 1995).


In general, vegetation cutting in marshes, especially wholesale clearing, should be avoided except in the special circumstances outlined above, since there is a high probability that plants may be killed and permanent damage inflicted on the marsh through increased erosion and loss of habitat.

Burning

Burning of marsh grasses has been practiced as a vegetation management technique for many years, but burning of oiled marshes is relatively new. Two recent incidents where burning was used to remove oil in a freshwater marsh in Maine and a brackish marsh in Texas, have sparked increased interest in this technique. Burning of oil in marshes can remove large quantities of oil quickly while potentially minimizing physical impacts.

However, the technique has not yet been well documented and many questions remain about the specific conditions under which burning can be successfully used in marshes. The recent burns in Texas and Maine were conducted while the marshes were inundated; the Maine burn was conducted under ice and snow conditions. Both burns were successful in removing large amounts of oil from the marsh, but studies of long-term impacts show mixed results. At the

Maine marsh, monitoring conducted four months after the burn showed good re-growth of all vegetation types in the marsh, dominated by cattails (U.S. Navy 1994). In contrast, monitoring from the Texas burn (at upper Copano Bay) indicates more detrimental, long-term impacts. Sampling conducted more than two years after the spill documented that the oiled and burned marsh had significantly more bare patches and less species diversity than the control unoiled marsh (Tunnell et al. 1995). Some of the impacts at the Texas site may be because repeated burns were conducted and large amounts of burn residue remained, resulting in residual-oil contamination of the burned area.


Remaining questions about this technique include the conditions necessary to minimize burn impacts, such as inundation of the marsh at the time of burning, how to deal with residues that may remain after the burn, and how to minimize impacts to plant roots and rhizomes that may result in slow recovery of vegetation. These issues, as well as information on the effects of burns on a variety of plant species as well as particulars about recovery of marshes after burning, are topics for further research. 

Bioremediation


Bioremediation is similar to burning with respect to what is known about its effectiveness in oiled marshes. There is great interest in using the technique, and positive data from laboratory studies, but little information on its successful use in oiled marshes. From experimental data we can infer that bioremediation would be a potential low-impact cleanup technique for residual oiling of marsh sediments. Questions remain about the possibility of creating conditions of eutrophication in marsh environments from the addition of fertilizers and about low-oxygen conditions in marsh sediments that may limit biodegradation.
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