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Background 

The United States, being the most consumptive industrial nation in the world, demands large 
volumes of raw materials. This demand certainly pertains to oil, both petroleum and non-
petroleum based. These same oils are used to produce a variety of products from plastics and 
cosmetics to detergents and food products, to name a few. The United States alone consumes 
over 250 billion gallons of petroleum based oil every year, 125 billion gallons of which are 
produced domestically (OSP Overview, 1997). This does not include the millions of gallons of 
non-petroleum based fuel (i.e. silicone, animal, plant) consumed each year. At each stage of the 
oil production, distribution, and consumption process billions of gallons of both petroleum and 
non-petroleum based oil is stored in tanks throughout the country. Millions of gallons of this oil 
are spilled or released each year. 

Oil spills, whether or not they are petroleum-based, have the ability to kill and injure a wide 
array of plants, animals, and microorganisms, as well as disrupt subtle ecosystem processes. 
Spills can also cause severe surface and groundwater pollution. Oil spills posing an immediate 
threat to the environment require quick and thorough responses. When an oil spill or release 
occurs on land or inland waters and shorelines it is the responsibility of the Environmental 
Protection Agency (EPA) to respond. Coastal spills fall under the jurisdiction of the U.S. Coast 
Guard. To be able to deal with the threat of an oil spill quickly, the EPA created the EPA Oil 
Spill Program (OSP) run under the supervision of the EPA's Emergency Response Program of 
the Superfund. The OSP has been able to reduce the number of spills to less than 1% of the total 
volume of oil handled each year (OSP Overview, 1997). However, the need for continued oil 
spill prevention can be seen in the fact that nearly half of all reported hazardous waste spills that 
occurred in EPA Region 5 (Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin) 
involved some form of oil (Rittenhouse, 1996). 

  

Superfund 

The Superfund was created in 1980 after congress passed the Comprehensive Response, 
Compensation, and Liability Act (CERCLA). It was fueled by public concern over 
environmental horror stories like New York state's Love Canal scandal (Superfund, 1997). 
CERCLA was the first federal law that dealt with the worst hazardous waste sites in the United 
States. Its purpose was to identify and remedy the hazardous sites and to recover cleanup costs 
from the owners and operators of designated Superfund sites ("The Superfund Program: Ten 
Years, 1991). The initial bill allocated a $1.6 billion trust fund for five years to help fund EPA 
cleanup activities at 120 original Superfund sites (Superfund, 1997). The first of subsequent 
federal reauthorizations and modifications of CERCLA was the Superfund Amendments and 
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Reauthorizations Act of 1986 (SARA). This time it allocated $8.5 billion to the trust fund for an 
additional five years (The Superfund Program: Ten Years, 1991).  

The Superfund program has screened over 35,000 potential hazardous waste sites since its 
inception. Of these potential sites, 1,295 have been proposed for addition to the Superfund's 
National Priorities List. In addition, by the end of 1995 approximately 320 sites had been cleaned 
while 485 sites had been partially cleaned (Superfund, 1997). As of 1996, cleanup of an 
individual Superfund site took an average of 10 years (GAO, 1997). These statistics demonstrate 
the magnitude of the task that faces the EPA. However, many of the oil spills that the EPA deals 
with do not perpetuate for long and are dealt with soon after release. The Superfund's Emergency 
Response Program is in charge of the immediate containment and cleaning of oil spills dealt with 
by the EPA. By 1996, the Emergency Response Program (ERP) had responded to over 3,200 
calls to remove hazardous substances that posed an immediate risk (Superfund, 1997). Sites that 
have been polluted continuously over time and are in need of a permanent remedy are the 
responsibility of the Superfund's Remedial Response Program (RRP). An example of this would 
be a site where waste oil sealed in drums had been buried, but leaked and polluted the 
surrounding soil and groundwater.  

The selection of which ecosystems the EPA restores is fairly obvious. Any ecosystem affected 
by an oil spill or oil pollution and has the potential to threaten human health qualifies for 
selection. Possible ecosystems include rivers, lakes, and all terrestrial systems. Again, EPA's 
Emergency Response Program is in charge of reported oil spills or releases requiring immediate 
action to reduce the threat. On the other hand, the EPA's Remedial Response Program selects 
sites affected by chronic hazardous waste pollution on the basis of assessment criteria. The 
process begins with the discovery of a site after which a preliminary assessment and inspection 
are conducted. Based on data gathered during preliminary actions the site is ranked and placed 
on a priority list for cleanup (Superfund's RRP, 1983). 

  

Standard Cleanup Process 

Aside from identifying potential responsible parties' (PRP's) and pursuing legal recourse the 
basic EPA cleanup procedure for an individual site begins with a survey of site characteristics 
(i.e. location, surroundings, amount and type of waste). It also includes the drafting of a cleanup 
(restoration) plan after which approval is obtained and cleanup can proceed (Superfund Cleanup 
Process, 1998). The lifecycle of a Superfund site can be dissected by analyzing the Superfund 
cleanup process. After a hazardous waste site is discovered it must first undergo an evaluation in 
the forms of a preliminary site assessment and a site inspection. The preliminary assessment is a 
review of all information collected by field investigators for an individual site to evaluate the 
source and nature of the pollutant and whether a responsible party can be identified (Superfund 
Cleanup Process, 1998). The site inspection is generally conducted to examine potential 
pathways that the contaminant could use to affect human health. This usually involves different 
types of sampling, monitoring, reconnaissance, and other field activities. From this information a 
report is drafted that lists the types of wastes, their estimated amounts, describes their storage 
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and/or disposal, evaluates the impact on the surrounding area, and proposes a safety plan 
(Superfund's RRP, 1983).  

Next, based on the data gathered during the evaluation of sites, those that are deemed potentially 
hazardous are ranked using a mathematical model known as the Hazard Ranking System (HRS) 
and then placed on the National Priorities List (NPL) for long term remedial action. The NPL is a 
sort of candidate list of hazardous sites awaiting remedial action. Criteria are also taken into 
account are the possible risks to the population, the hazard potential of the substance, the 
potential to contaminate drinking water or otherwise adversely affect public health, and the 
potential to harm sensitive ecosystems (Superfund Cleanup Process, 1998). With this knowledge, 
the EPA decides what, if any, course of action to take. Possible responses could be removal of 
the pollutant and subsequent cleanup of the site or to do nothing and end the Superfund's 
association with the site. The more severely polluted the site or the greater the danger imposed, 
the higher the priority for remediation. If action does need to be undertaken the question remains 
as to who will finance the cleanup. There are four possible sources for the funds. First, the party 
responsible can volunteer to pay for cleanup of the site. Second, the responsible party can be 
forced by legal action to remedy the site. Third, State or local government where the site is 
located can decide to finance activities. Fourth, if there is a problem with the first three options, 
the EPA can use the Trust Fund to pay for cleanup of the site and seek repayment later 
(Superfund Cleanup Process, 1998). 

If remedial action is decided upon, the EPA must make a rapid, consistent, and rational decision 
on how to proceed. The objective is to determine the least expensive and most feasible, as well 
as reliable, method that reduces the danger and protects society and the environment. The 
planning process consists of initial planning, a remedial investigation, a feasibility study, remedy 
selection, and remedial design and construction. Initial planning includes initial remedial actions, 
which consist of the removal and control of the pollution source, if possible, the provision of an 
alternate water supply and constructing fences, dikes, or some other type of containment device. 
If these initial actions are not sufficient then off site actions need to be taken. These can include 
providing a permanent alternative water supply, removing contaminated soil and sediments, and 
even relocating some populations (Superfund's RRP, 1983). At this point, the EPA and the 
particular state where the site is located enter into an agreement where one decides to take the 
lead role in the cleanup. With the role of the state defined the remedial investigation can begin. It 
starts with developing site and pollution boundaries and establishing a field office on the site. 
Then a study of substances, hydrologic and geologic conditions, soils, sediments, ground and 
surface water, and air quality are conducted (Superfund's RRP, 1983). With this data the 
appropriate remedial technologies are identified. Next, the feasibility study looks at all of the 
appropriate technologies and recommends and develops a plan for the most promising. After, 
citizens in the affected community review the planned remedy and its alternatives. This plan is 
then forwarded to the Assistant Administrator for Solid Waste and Emergency Response who 
determines if the response is appropriate and affordable. The final step is the remedial design and 
construction of the remedy. The remedy is detailed in a contract report that is then bid upon by 
potential contractors. 

After a bid is accepted and construction is about to commence, the EPA details its proposed 
actions in a record of decision. The record of decision explains what method will be used for 
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cleanup, citizen and community concerns, and other information generated during the remedial 
inspection and feasibility study. From the record of decision the EPA can now finalize designs 
and technical specifications for the construction of remedial facilities. The next step is the actual 
construction or implementation (The Superfund Program: Ten Years, 1991). 

After the construction is complete the site qualifies for listing on the Construction Completion 
List (CCL). These are sites where construction has been completed and sites with no 
construction. Even though the site may not have even begun to reach final cleanup levels the site 
can now apply for removal from the NPL. Day to day operation and maintenance are required to 
ensure that the remedial activities are going according to plan. The progress of the site is 
determined through monitoring which includes inspection, sampling and analysis, routine 
maintenance, and reporting (Superfund Cleanup Process, 1998). 

A Superfund site is eligible for delisting from the NPL when the EPA determines that no further 
response is required to protect human health or the environment whether or not cleanup goals 
have been met. 

  

Common Cleanup Methods 

After almost two decades of mandatory hazardous site reclamation it is no surprise the EPA has 
developed a variety of innovative cleanup technologies. Many are still in their experimental 
stage, but some preferred methods have been especially effective in restoring sites degraded by 
oil pollution. A few of the more common methods for dealing with oil pollution include in-situ 
bioremediation, natural attenuation, pump and treat, excavation and incineration, and soil 
washing.  

In-situ bioremediation is becoming the preferred method for treating soil and ground water 
affected by oil pollution. It is a process that uses microorganisms to transform harmful organic 
compounds, like oil, into nontoxic and less dangerous compounds. Microorganisms require 
nutrients and organic carbon to fuel continued growth and respiration. These microbes break 
down carbon-containing organic compounds into forms that are not nearly as harmful to human 
health or the environment, with oil usually carbon dioxide and water (Sims et al., 1992). The 
most favorable aspect of in-situ bioremediation, aside from affordability, is that the cleanup can 
take place directly on the site where there is pollution without having to severely disturb any land 
with the exception of some possible aeration. The bioremediation of petroleum products and 
hydrocarbons can occur naturally if there are sufficient amounts of nutrients available in the 
polluted area. However, additional amendments of microorganisms and/or nutrients can be added 
to the site to stimulate degradation, but this should be based on current concentrations that are 
already present (Venosa, 1996). Other factors that may slow bioremediation are concentrations 
of contaminants are so high they are toxic to microbes, an unfavorable pH for microbes (too high 
or low), unfavorable moisture or temperature, and a lack of oxygen (Common Cleanup Methods, 
1994). Altering environmental conditions, adding nutrients or additional microbes, and 
stimulating microorganisms with electric charges can increase microbe activity and 
bioremediation. 
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Recently the EPA began looking into the method of natural attenuation. Natural attenuation is a 
non-invasive method that uses natural processes to reduce concentrations of oil and other 
chemicals. The major aspect of this method is that it requires intensive monitoring. (This sounds 
very much like bioremediation, which happens to be one aspect of natural attenuation, but also 
uses dilution or dispersion and adsorption (A Citizen's Guide, 1996)). Unlike bioremediation, the 
apparent goal of natural attenuation is not to transform compounds into less harmful ones, but to 
reduce toxic concentrations of harmful substances. Natural attenuation does not rely fully on the 
activity of soil microbes. The process also includes the effects of dilution and dispersion, as well 
as adsorption. When introduced to the environment oil will disperse within the soil and even 
more so in water. As the original spill is dispersed over more area the concentrations of oil are 
diluted and decrease. In water, oil molecules are repelled by water and take any opportunity to 
attach themselves to an available particle of clay or organic matter, thus being adsorbed. Unlike 
bioremediation these processes do not destroy the oil compound, but reduce the concentrations of 
contaminants in order to reduce potential risks (A Citizen's Guide, 1996). Even after 
demonstrated success, natural attenuation is plagued by public perception that by focusing on site 
monitoring it is a "do nothing" approach (Cooney, 1996). This perception is something that the 
EPA will need to overcome.  

More traditional methods still used today include the pumping and treatment of oil polluted 
aquifers, the excavation and subsequent disposal or incineration of hazardous wastes, and soil 
washing. In the pump and treat method polluted water can be treated after capturing it with the 
use of wells or drains. The water can then be treated using a carbon adsorption system, 
microorganisms, high intensity light and chemicals, or air stripping which is the use of a high 
powered air stream that removes volatile organic carbons (VOC's) as it moves across the surface 
(Common Cleanup Methods, 1994). When oil severely pollutes soil it may be necessary to 
excavate a site, using heavy machinery, and remove the polluted soil and if it is still present its 
source. The excavated materials can then be incinerated at temperatures between 1600° F to 
2500° F. After incineration the waste product must be disposed of at a Resource Conservation 
and Recovery Act (RCRA) permitted facility. Incineration cannot destroy all organic 
compounds, but is required and able to remove at least 99.99% (Common Cleanup Methods, 
1994). Soil washing is a little more complex than its name, but not much. The process begins by 
using a soil washing machine; usually using water and some detergent, to treat sorted soil and 
shoreline material. The contaminated material is first sorted to remove large debris and is then 
placed in the washer. After being washed the material has been further sorted and drained of 
contaminants, so the material can then be used as backfill. If the treated soil is still contaminated 
the soil is reprocessed until clean. The finer silt and clay particles that are filtered and drained 
from coarser materials have adsorbed the oil compounds. This concentrated volume of polluted 
soil particles can then be treated further using incineration or some other treatment (Common 
Cleanup Methods, 1994). 

  

Conclusion 

The EPA's Superfund program is a massive bureaucratic undertaking and arguably the largest 
program for restoration in the world. With something so large, diverse, and complicated it is no 
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wonder that the Superfund has problems. The necessity for such a program to deal with and hold 
accountable the nation's worst polluters is evident. Although the intent is genuine the system is 
troubled. Not only are logistics like time, money, and (wo)manpower limiting, but public 
perception and perceptions of responsibility interfere with efforts as well. The average person 
has little idea of what the Superfund is actually supposed to accomplish, much less how it 
attempts to do it. The polluters themselves are confused and distrustful of the EPA and the 
federal government. This is understandable because for many years before the creation of the 
Superfund industries were in many cases permitted to pollute the same areas that they are now 
being held responsible for cleaning up. This has turned the Superfund program into more of legal 
program than anything else. While the EPA fights to hold polluting parties responsible for 
cleanup, these parties are trying to shift the responsibility back to the government or their 
corporate parent company. This situation has created a stream of endless court cases, injunctions, 
counter suites and settlements in the attempt to cleanup individual hazardous waste sites. It 
seems that the only ones really cleaning up are the lawyers. However, until another system is 
created the EPA's Superfund is the best hope for enforcement and restoration on the nations most 
polluted sites.  
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