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Introduction  

Ten years ago, on March 24, 1989, the Exxon Valdez spilled 37,000 metric tons of oil into the 
Prince William Sound. The tanker was avoiding ice off the coast of Alaska when it ran into the 
Bligh Reef. The vessel spilled 10.9 of its 53 million gallons of Prudhoe Bay Crude oil. The oil 
spill covered 1,100 miles of shoreline in the Prince William Sound (NOAA 1992). After the 
spill, efforts were made to clean up the oil and restore the area. However, prior to the oil spill, 
there was not a large amount of data collected about the diversity of the species in the area. 
Knowledge about a few well known species such as killer whales, sea lions, and salmon was 
available, but information about microorganisms and other bacteria was not as prevalent 
(Holloway 1996). This made the restoration process difficult for organizations such as the 
National Oceanic and Atmospheric Administration (NOAA), the Alaska Department of 
Environmental Conservation, as well as other agencies and scientists, to do research on the 
effects on the ecosystem. Groups of scientists, such as Don Siniff, Professor of Ecology at the 
University of Minnesota and Arctic and Antarctic Animal Ecologist, were sent to the Sound to 
cleanup and conduct research on the effects the spill had on the animals (Siniff 1999). 

Techniques used in the cleaning of the oil spill, as well as the presence of the oil, had a profound 
effect on the marine and terrestrial wildlife. Primary techniques that were used in the cleanup 
were manual cleanup, bioremediation, and berm relocation. High pressure hot water cleaning, 
another technique used, was applied to one-third of the shoreline (Mearns 1996). Since the 
cleanup, the NOAA and other scientists, have done research on different oil spill sites and 
studied the various techniques. Unfortunately, they determined that the technique that was 
primarily used in the Prince William Sound, high pressure hot water cleaning, actually did more 
harm than good. The emphasis of this paper looks at the high pressure hot water treatment, its 
effectiveness, and the effects the treatment had on vital bacteria. 

Hot Water vs. Cold Water Cleaning 

High pressure, hot water treatment may have been the primary technique used in the Prince 
William Sound, but there was another water technique that could have been used instead. The 
other technique is low pressure, cold water cleaning. The difference between the hot water and 
cold-water methods is that the cold water technique uses cooler water and lower pressure. 
Another difference is that the cold water is sprayed out of a five centimeter in diameter hose, 
which removes the oil (Lees et al. 1996). Compared to the high pressure, hot water treatment, the 
hose used in the cold water, low pressure treatment is much smaller and not as powerful, which 
makes the technique not as damaging to the organisms. The temperature is also a big difference. 
The temperature used in the cold-water treatment is cooler, so organisms can survive the 
cleaning. Researchers have found "that most intertidal invertebrates subjected to temperatures 
exceeding 45 degrees Celsius for even short periods will suffer thermal shock and die" (Lees et 
al. 1996).  
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Scientists met to determine which treatment, hot or cold, would be the most effective and 
ecological in cleaning the Prince William Sound. The scientists felt using the cold, low-pressure 
water technique would not be as damaging to the organisms, yet would remove the thin oil from 
the surface. However, members of the Coast Guard chose hot water cleaning over objections 
from the scientific team. The Coast Guard felt that the cold water technique would have left thick 
oil behind and would not have been as effective in removing the oil from the rocks. "I believe 
that there's a consensus that (hot water) would be a tough technique for the biological life on the 
beach, but I think there's a consensus that it would be better to do that and destroy the biological 
life on the beach and let it recolonize," said Larry Dietrick of the Department of Environmental 
Conservation (Wohlforth 1989a).  

High Pressure, Hot Water Method  

The process of the high pressure, hot water cleaning is more than just spraying the oil-stricken 
beaches with hot water. The initial step is to spray the rocky shore with high pressure jets of 
water from hoses. These hoses spray hot water at temperature near 180 degrees Fahrenheit or 60 
degrees Celsius from a type of wand nozzle (Wohlforth 1989b, Lees et al. 1996). The pressure 
used at Prince William Sound was at 690 kPa and flows at a rate around 1,890 liters per minute. 
The spray nozzles’ heads were composed of six nozzles with 1.83-meter heads (Lees et al. 1996). 
These hoses are similar to powerful fire hoses. Every day, a few hundred workers used these 
hoses to spray the beaches clean. The sites that were cleaned with hot water were divided into 
strips that were 15 meters wide and 20 meters long from the upper and lower tide levels (Lees et 
al. 1996). After the oil was sprayed off the surface of the rocks on the beach, the oil drained into 
areas that had booms in place in the Prince William Sound. When oil entered the water, the 
workers tried to recover oil with skimmer boats before it leaked into the sea (Wohlforth 1989c). 
A containment boom system, a barrier that floats in the water, was used to prevent more oil from 
draining into the Sound (NOAA 1999). The areas that were cleaned with this technique needed 
to be repeatedly cleaned, because the oil remained after each cleaning. It became apparent that an 
indirect result of high-pressure hot water cleaning is that the area was cleaned on top, but the 
high pressure pushed the oil deeper into the soil and rock along the beach (Mearns 1996).  

Negative Effects of Hot Water Cleaning 

High pressure hot water cleaning was a harsh sterilization method that altered the way sediment 
was naturally arranged, and also "cooked" seaweed and other organisms that had been in contact 
with the cleaning. Areas that were not cleaned by the hot water actually returned to a healthier 
environment in a shorter time period. The high pressure hot water also inadvertently destroyed 
bacteria that were vital to the area’s natural restoration. The bacteria, as well as other fauna 
(animals) and organisms simply could not survive the hot water associated with the cleaning 
technique.  

In addition, washing loosened contaminated fine sediment and organic material. In areas where 
heavy washing had taken place, shores were altered in their distribution and composition. 
Researchers also speculated about how this affected and contaminated infauna. Infauna is 
benthic fauna that inhabits the sandy or muddy sea bottoms (Webster 1999). The release of these 
sediments into areas that were non-oiled had an effect on the shoreline shellfish, which likely 
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caused an accumulation of oil in the food web from the shoreline shellfish down to the bottom 
feeders. The change in sediment structure has had a long-term indirect impact on repopulation of 
sediment-dwelling invertebrates and organisms (Mearns 1996).  

The hot water also destroyed about half of the dominant seaweed, Fucus sp., at the oiled sites. 
The high pressure hot-water treatment in the Prince William Sound destroyed about 3,000 metric 
tons of seaweed (Fucus sp.). The total amount of biomass that was killed from the oil and the 
treatments applied was about 6,200 metric tons. Forty-eight percent of the total was attributed to 
seaweed destruction (Mearns 1996). A local man said that the seaweed had turned a lighter shade 
as if it had been cooked after the hot-water treatment (Wohlforth 1989b). Researchers did not 
know what marine life would return to these areas in a longer period of time. 

Destruction of Beneficial Bacteria 

One of the biggest condemnations about using hot water cleaning is that it kills bacteria and 
other organisms living in an area where hot water cleaning had been applied, and recolonization 
afterwards appears to be slow. "The NOAA results suggest that hot-water cleaning sterilized the 
beaches; whatever survived the oiling did not survive the cure. Scientists report that a few years 
after the spill, the uncleaned beaches showed more health than did stark, cleaned sites" 
(Holloway 1996). The beaches that were not cleaned were healthier, because the lack of cleaning 
allowed the bacteria that was present to naturally clean the site. These bacteria later showed to be 
a vital component in the restoration of the area, by a source of bioremediation. Bioremediation is 
a technique that could have been exploited in cleaning the Prince William Sound by the addition 
of fertilizers to bacteria to increase the natural rate of degradation of the oil.  

However, helpful bacteria that were present in the Prince William Sound had been destroyed 
from the high pressure hot-water treatments. The bacteria were vital to the ecosystem, because 
they were a natural way to clean the oil. Bacteria feed on the hydrocarbons and other compounds 
that compose oil (Medred 1989, Goldberg 1991). Researchers did experiments during this time 
to compare sites that had been cleaned by the hot-water treatment and sites that were left 
uncleaned. They wanted to see if the uncleaned sites could recover as fast or at all compared to 
the hot-water treatment sites. They found that there was a dramatic difference between the two 
areas, and the uncleaned areas had recovered more successfully than the treated sites. 

Addition of fertilizer to the oiled sites that had not been hot water treated increased the natural 
rate of degradation. This increased the efficiency and the rate of the bacteria to clean the oil by 
means of bioremediation. Nitrogen and phosphorous fertilizers were added to experimental 
areas, and results showed a dramatic difference in those areas. Chuck Costa, the program 
manager for the EPA at the time of the initial oil spill said,"within two weeks, it really cleaned 
the oil off the rock, it looked like someone brought in new rock" (Medred 1989). Another 
dramatic effect in the area treated by the fertilizer was that the bacteria had spread so much that it 
had begun to eat away at the oil in the deeper levels of the gravel and beaches. These were areas 
that the hot water treatment could never have gotten clean (Medred 1989).  

Scientists think many types of bacteria have the ability to naturally degrade the oil in their 
genetics. But, since the bacteria are accustomed to using other complex organic molecules that 
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are more readably available than oil, scientists were unsure of how long it would take the 
bacteria to make the switch (Medred 1989). The results of the spill showed that the bacteria 
could switch from the previous source of hydrocarbons to the now readily available source of 
hydrocarbons -- oil from the oil spill. The areas in the Prince William Sound that were left 
uncleaned rebounded quickly, and the bacteria was credited for the natural clean up of the oil. 

Recommendations for Future Clean-Up Efforts 

Jonathan P. Houghton, of Pentec Environmental in Edmonds Washington and leader of the 
NOAA team, was actively involved with the Exxon Valdez cleanup and recommends the 
following actions be taken to protect marine life survival during a cleanup. First, do not try to 
remove all of the visible oil. Generally, there is a large amount of oil at the site and attempting to 
cleanup all the oil that is visible is difficult. Second, vacuum and sponge up as much of the oil as 
possible. This method does not necessarily require technical equipment. Simple mechanical 
equipment can be used first before harsher treatments are employed. Third, more technical 
equipment should be used. Recommended is the use of low pressure cool water washing on 
rocky shorelines. Fourth, he does not recommend the wide spread use high pressure. By 
decreasing the use of high pressure, there is a decrease in the movement of sediment. Fifth, when 
the tide is above midtide level, flush the area with low pressure water. The area above midtide is 
prone to the seaweed, Fucus sp., and by avoiding this area there is a chance of less damage. 
Sixth, if it is necessary to clean rocky beaches more, in the Fucus sp. zone, use low pressure cool 
water in these areas. When the low pressure cool water is used, Houghton also suggests making 
sure the oily water is directed in areas with skimmers that will pick up the oil (Mearns 1996).  

Houghton only recommends the use of high pressure hot water in areas that are composed of 
hard materials and when the area does not have any marine life that would be effected by the 
high temperature (Mearns 1996). He also recommends using this technique in areas that have 
habitats that are in high value, such as in bird rookeries or marine mammal haulouts. These 
valuable areas have a high potential for contamination from the oil, and the risk of exposure to 
the oil should be decreased as soon as possible (Lees et al. 1996). 

Conclusion 

Since the Exxon Valdez oil spill in the Prince William Sound in 1989 clean-up efforts have 
yielded insights into dealing with future oil spill cleanup. The most widely used treatment in 
cleaning the surface oil from the shorelines in the Prince William Sound was the high pressure 
hot water technique that ultimately was the most destructive. In most cases, research showed that 
the extreme temperature of the water killed bacteria and other organisms. The scientists from the 
NOAA and other agencies concluded that if the impact of the oil spill did not kill the organisms, 
then the high pressure hot water treatment did. From the studies that were done at the Prince 
William Sound, there was important knowledge was learned about the effects of oil spills and the 
effectiveness of the cleanup techniques. This knowledge can be used in the future, for other 
cleanup exhibitions on other oil spill sites. 
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