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ABSTRACT 

 

 

 

 In this thesis I explore the Natural Resource Damage Assessment process, 

mandated by the Oil and Pollution Act of 1990, as it applies to the Deepwater Horizon oil 

disaster. Literature regarding legal aspects, environmental damages, and requirements for 

recovery are synthesized to determine the best way to go about damage assessment. 

Given the unusual nature of the spill, both in terms of scope and ecological location, 

optimizing assessment methods proves inevitably difficult for this particular incident. 

Ultimately, a multitude of methods inspired by interdisciplinary cooperation seems to be 

the best solution. A complex and convoluted problem such as this one merits a 

comprehensive and multifaceted solution. 

Dr. Sandra Gilchrist 
Natural Sciences Division  



	  	    

iii 
 

Table of Contents 

 

 

 

INTRODUCTION ............................................................................................................. 1  

HISTORY .......................................................................................................................... 1  

RELEVANT LAWS AND LEGAL BACKGROUND ................................................... 5  
Oil Pollution Act of 1990 ........................................................................................................... 5  
Other Relevant Laws ................................................................................................................. 6  
Hornbeck Offshore Services LLC v. Salazar .......................................................................... 7  
Insurance Coverage: Disputes and Impacts ............................................................................ 9  
Compensation Claims Payment .............................................................................................. 10  
Personal Injuries and Deaths .................................................................................................. 10  
US v. BP Latest Suit ................................................................................................................. 12  

ECONOMIC IMPACT OF OIL SPILLS ..................................................................... 16  
Legal Aspects ............................................................................................................................ 17  
Spill-related costs ..................................................................................................................... 19  
Cost estimation formulas ........................................................................................................... 20  

ENVIRONMENTAL DAMAGE COSTS ..................................................................... 26  
Effects of Spill on Natural Resources ..................................................................................... 26  
Natural Resource Damage Assessment .................................................................................. 33  
Debate: Issues with NRDA & Possible Solutions .................................................................. 39  
The Need for Data .................................................................................................................... 51  
Collecting Data and Making Assessments ............................................................................. 53  

REQUIREMENTS FOR RECOVERY ......................................................................... 56  
Long-Term Recovery ............................................................................................................... 57  
Health and Human Services Efforts ....................................................................................... 59  
Economic Impact and Recovery ............................................................................................. 60  

CONCLUSION ................................................................................................................ 61  
 

 



	  	    

iv 
 

List of Tables 

 

TABLE 1 - GULF SPECIES IN IUCN RED LIST .................................................................................................. 28 
TABLE 2 - NONMARKET VALUATION METHODS ............................................................................................. 37 
TABLE 3 - VALUATION METHODS FOR ECOSYSTEM SERVICES ....................................................................... 38 
TABLE 4 - ECOSYSTEM FUNCTIONS, GOODS, AND SERVICES .......................................................................... 48 
TABLE 5 - STATUS & EARLY RESULTS OF ONGOING DAMAGE ASSESSMENT EFFORTS .................................. 53 
  



	  	    

v 
  

List of Figures 

FIGURE 1 - WELL DESIGN OPTIONS ................................................................................................................... 2 
FIGURE 2 - CENTRALIZERS ................................................................................................................................ 3 
FIGURE 3 - OIL BUDGET CALCULATOR ............................................................................................................. 4 
FIGURE 4 - NRDA PREASSESSMENT PHASE .................................................................................................... 34 
FIGURE 5 - NRDA RESTORATION PLANNING PHASE ...................................................................................... 35 
FIGURE 6 - NRDA RESTORATION IMPLEMENTATION PHASE .......................................................................... 36 
FIGURE 7 - COMBINING INTRINSIC VALUES WITH ECONOMIC MONETIZATION ............................................... 47 
 



	  	    

1 
  

INTRODUCTION 

During his June 1st speech, President Barack Obama aptly described the 

Deepwater Horizon oil spill as “the worst environmental disaster America has ever 

faced.” The explosion led to 11 lost lives directly and 17 injuries. It devastated the local 

and national economy, impinged upon public health, and, most notably, severely tainted 

the already struggling Gulf coast environment. The full effects remain to be seen, but 

they will certainly be widespread and long lasting. With such a serious disaster, it is 

critical that those examining the spill employ methods that lead to an accurate reflection 

of the resulting damage. This will aid in optimizing recovery efforts in addition to 

ensuring the funding necessary to sustain these efforts. 

 

HISTORY 

The British Petroleum Company (now known as BP) purchased the right to drill 

for oil at the Mineral Management Service's (MMS) lease sale 206 in March 2008 

(Burdeau and Mohr 2010). In February of 2009, BP filed a statement regarding its 

environmental considerations for the well, stating that an accident would be very 

unlikely. In April, the Department of the Interior allowed the drilling operation to forego 

an intensive analysis of its environmental effects due to the (perceived) low probability 

of an explosion (Eilperin 2010, Jones and Mason 2010). BP made several decisions when 

finishing the well that favored speed and cheaper cost over safety when constructing the 

well (Urbina 2010). At several points during construction, concerns were expressed over 

issues with the integrity and safety of the well, particularly regarding the well casing and 

the blowout preventer, which was made by Cameron and maintained by Transocean 
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(Clark 2010). BP’s decision was likely spurred by the fact that well operations were 

running about 43 days behind schedule, thus increasing desire to complete well 

operations as soon as possible, and as inexpensively as possible since BP was charged 

for the extended lease time, possibly up to 21 million additional US dollars (Gros 2010). 

Regarding the well design, BP elected to install single casing rather than 

installing a liner at the bottom of the well and a tieback at the top of the well, which 

would have provided more barriers to gas flow and therefore would have been the safer 

option (Stupak and Waxman 2010). The casing option was chosen due to a $7-10 million 

lower price tag and a more expedient construction time. The liner-tieback option was the 

recommended option according to internal BP documents, which gave four reasons 

against the single string casing option, and four reasons supporting the liner-tieback 

option, all indicating that the latter would be safer. 

Figure	  1	  -‐	  Well	  Design	  Options	  (Gold	  and	  McGinty	  2010)	  
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In a similar but separate issue, BP elected to install only 6 centralizers (BP 

2010a). Centralizers serve to ensure that the string of casing installed in a well is 

properly centered, and to prevent severe gas flow problems that may arise if the casing is 

not centered. For these reasons, Halliburton recommended 21 centralizers.  

Figure	  2	  -‐	  Centralizers	  (National	  Commission	  on	  the	  BP	  Deepwater	  Horizon	  Oil	  Spill	  and	  Offshore	  Drilling	  2011a)	  

Despite warnings that the cement used for the well was likely to fail, BP declined to 

perform a “cement bond log” test to ensure proper installation. BP did not fully circulate 

mud from the bottom to the top of the well before beginning the cement process—a step 

recommended by the American Petroleum Institute to prevent problems with gas flow 

and to properly condition the cement (Ambrosius 2010, Anonymous 2010d). The 

standard deployment of a lockdown sleeve to test the seal at the bottom of the seafloor, 

the only additional seal preventing a blowout, was also omitted. On April 20, 2010 the 

explosion occurred, and two days later the rig sank to the bottom of the Gulf. 4.9 Billion 

barrels of oil were discharged (Anonymous 2011a), 88,522 square miles of water were 

closed to fishing (Anonymous 2010g), while 120 aircraft, 7,000 vessels and 47,000 
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people set out to handle the spill (Anonymous 2010f). Four million feet of boom were 

deployed in an attempt to contain the spill (Anonymous 2010e), with one million barrels 

actually recovered (Lubchenco et al. 2010). The discharge lasted for 87 days until it was 

finally capped successfully on July 15th (Anonymous 2011c). Shortly after, the 

distribution of the oil was estimated via the “Oil Budget Calculator,” graphically 

depicted in Figure 3: 

Figure	  3	  -‐	  Oil	  Budget	  Calculator	  (Lubchenco	  et	  al.	  2010)	  
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RELEVANT LAWS AND LEGAL BACKGROUND 

OIL POLLUTION ACT OF 1990 

The Oil Pollution Act of 1990 (OPA) imposes liability for removal costs and 

damages resulting from an incident in which oil is discharged into navigable waters 

or adjoining shorelines or the exclusive economic zone (United States 1990). The Act 

is one of the main federal statutes establishing liability for damages for injuries to, or 

loss of, natural resources. It also provides limits on liability for removal costs and 

damages under certain circumstances. Claims, including class action law suits, may 

be filed administratively under OPA in order to receive funds set aside for this 

purpose under the act, and many of the cases already filed will likely be handled 

under the act (United States 1990, Clingman 2010, Gidiere et al. 2010). 

The legal process surrounding the spill has been both confusing and chaotic 

(Amos and Norse 2010, Beasley 2010, Clingman 2010, Gidiere et al. 2010, Raines 

2010). The Oil Pollution Act requires that the responsible company set up a claims 

process for those affected by the spill (United States 1990). BP was later ordered by 

the president to create a separate $20 billion fund for this claims process in order to 

resolve the multitudes of class-action lawsuits spurred by the spill (Memoli and 

Nicholas 2010, BP 2010b). The US government and local gulf coast regions are 

investigating the spill and will likely bring their own charges against BP (Stupak and 

Waxman 2010, Moreno et al. 2010). 

There are still many questions regarding how exactly this process will proceed 

(Gidiere et al. 2010, Clingman 2010). It is difficult to estimate the losses incurred by 
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the spill accurately (McCrea-Strub A. et al. 2011). The claims process outlined by the 

Oil and Pollution Act of 1990 works for straightforward cases, but many cases will 

likely be handled through the judicial system. OPA designates the party responsible for 

a spill as the lessee of the well and, in the case of deepwater operations, the owner of 

the rig (United States 1990); in this case the responsible parties would therefore be BP 

(lessee of the well) and Transocean (owner of the rig). 

The Oil Pollution Act is broad in scope regarding the damages it outlines (United 

States 1990). Claimants may seek “removal costs,” “natural resource damages,” and 

may seek payment for the costs of property loss and the recovery of lost revenues. 

Claimants may also seek interim damages for short-term cost recovery while the 

ongoing totality of the cost is still determined. There is a $75 million cap for damages 

set by OPA. However, BP has waived its right to this claim, though it has not admitted 

to any acts of “gross negligence” that would specifically exempt BP from the cap 

(Haycraft et al. 2010). OPA sets up an Oil Spill Liability Trust Fund, but this fund is 

secondary to payment by the responsible party (United States 1990). 

 

OTHER RELEVANT LAWS 

Federal Maritime Tort Law also plays a role in oil spill cases such as this by 

allowing claimants to seek punitive damages, which may include economic losses 

incurred by the spill (33 U.S.C. § 2703(c)(1) 2011). In Exxon Shipping Co. v Baker, the 

jury found Exxon responsible for $5 billion in punitive damages. This was later reduced 

to $2.5 billion, and the Supreme Court reduced this amount further to $500 million in a 5 

to 3 decision (Dellinger et al. 2008). Despite this setback, state maritime tort law could 
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offer greater punitive damages than those set by the federal government (33 U.S.C. § 

2703(c)(1) 2011, Gidiere et al. 2010). 

Transocean used the Limitation of Liability Act of 1851 to stall the claims 

process briefly (Clingman 2010). OPA does not preclude additional liabilities under state 

law, nor does the Limitation of Liability Act of 1851 (United States 1990). In May BP 

filed a motion to consolidate all class action law suits in Louisiana with the United States 

Judicial Panel on Multidistrict Litigation (Judicial Panel on Multidistrict Litigation 

2011). Unfortunately, the state laws of Louisiana contain no definitions regarding 

damage liability for the "responsible party,” thus making it difficult to pursue damages in 

state courts. In fact, Florida is only relevant state that has laws supplementing the 

penalties outlined in OPA (Faass 2010). 

HORNBECK OFFSHORE SERVICES LLC V. SALAZAR 

Subsequent to the Deepwater Horizon spill, political pressure forced a 

moratorium on deep water drilling in the Gulf of Mexico.  This lawsuit challenged the 

six month moratorium placed on exploratory drilling in deep water by the U.S. 

Department of the Interior in May 2010, and was filed by Hornbeck Offshore Services 

(Barkoff 2010a). On June 22nd, 2010 Judge Martin Feldman issued a preliminary 

injunction barring enforcement of the moratorium (Kunzelman 2010). In a two to one 

decision, the 5th US Circuit Court of Appeals upheld Feldman’s decision to ban the 

moratorium on drilling on July 8th and a new hearing was scheduled for August 30th 

(Pelofsky and Doggett 2010). The US government announced plans to issue a revised 

moratorium regardless of the outcome of the appeal (Barkoff 2010b). The decision did 
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allow for an emergency stay if deemed necessary (Mowbray 2010). 

In spite of this setback, new requirements imposed by the federal government 

acted as a de facto1 moratorium regardless of court decision (Hammer 2010). New safety 

protocols require application for an updated permit, as well as submission of safety 

control and oil spill plans. In addition to this newly established red tape, the time period 

for the government to approve permits was extended from 30 days to 90 days (Barkoff 

2010c). CEOs expressed nervousness about their newly assigned responsibilities outlined 

under Notice to Lessees N-05 (Hammer 2010, Minerals Management Service 2010). 

Specifically, this newly established regulation requires that CEOs sign a sworn statement 

ensuring that plans and equipment for drilling operations are sufficiently safe. 

The judge who originally presided over Hornbeck Offshore Services LLC v 

Salazar, Judge Feldman, may have been biased due to shares held in several 

petroleum companies (Roosevelt 2010), and several environmental groups moved to 

have him discredited in response (Babich et al. 2010). Feldman owned Transocean 

stock according to his 2008 disclosure form (Roosevelt 2010). This ownership was 

part of a diversified portfolio that included multiple other industries. U.S. law 

explicitly disqualifies courts from hearing case in cases of financial holdings in 

various petroleum industries, which prevents a necessarily impartial hearing (United 

States). Feldman sold all stocks tied to any involved parties before issuing his 

decision to lift the moratorium (Anonymous 2010b). Additionally, oil interests have 

historically proven problematic for the 5th Circuit of the U.S. Court of Appeals 

(Franco-Malone 2010, Williams 2010). Feldman has remained unaffected by the 

                                                        
1 A de facto rule is a rule implied through factual logic rather than explicitly stated in law. 
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allegations, and has since held the Obama Administration in contempt of court for 

disregarding the decision. 

 

INSURANCE COVERAGE: DISPUTES AND IMPACTS 

OPA allows the party responsible for a spill to claim damages and expenses for 

removal costs from the guarantors covering them (i.e. insurers). The Deepwater Horizon 

oil rig was insured for approximately $560 million dollars in a policy held by 

Transocean. This policy includes provisions for total loss and wreck removal (Frain et 

al. 2010). BP sought coverage for the oil spill under this insurance claim (Pagnamenta 

2010). The conglomerate insurance provider, Lloyd’s, rejected the claim, stating that BP 

was only covered for the costs of damage to the well, not pollution resulting from the 

damage. BP then filed a counterclaim, denying the existence of such a limitation, in 

addition to a cross claim for marine losses (Canfield 2011). Transocean filed a 

counterclaim for the hull lost during the accident, worth $560 M. As a part of the 

multidistrict litigation regarding the spill, Judge Barbier of the U.S. District Court, 

Eastern District of Louisiana found that BP contractually held full responsibility for the 

discharge that occurred during the blowout, thus denying BP’s claim to Transocean’s 

insurance policy.   

Other insurance policies and companies will also likely face pressures from the 

spill. Reasons for potential third party insurance claims include medical examinations 

and harms from oil exposure, emotional distress from fear of exposure, injury, property 

damage, and natural resource damage (Paulus et al. 2010). Those who hold policies for 

offshore energy will also face an increase in insurance price (Frain et al. 2010). 
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COMPENSATION CLAIMS PAYMENT 

BP set aside $20 billion for compensation claims (Bates 2010). According to BP, 

the $20 billion figure was not intended to represent a cap on claims payments, but 

represents the amount available for these payments in this particular fund. The fund was 

made available to satisfy "legitimate claims including natural resource damages and 

state and local response costs." 

 

PERSONAL INJURIES AND DEATHS 

Transocean, the owner of the Deepwater Horizon oil rig, is still resolving claims 

for lives lost in the tragedy (Clingman 2010). One hundred twenty six workers in total 

were present during the explosion, which caused 11 deaths and 17 injuries (Moreno et al. 

2010, Vargas 2010). The injury and death lawsuits related to the explosion of the 

Deepwater Horizon oil rig have all been consolidated (Heyburn II, John G. et al. 2010). 

Those looking into the details of the events leading up to the accident are still conducting 

many of the investigations relating to these deaths. 

The grounds for civil suits relating to these wrongful injuries and deaths depend 

largely upon the jurisdiction in which they occurred. The admiralty jurisdiction2 

requires waters “navigable in fact.” (McReynolds 1871). This simply means that the 

waters in which the Deepwater Horizon oil rig was stationed must be used for commerce 

in order to qualify. Further, the rig must also fit the legal definition of a vessel. 

Deepwater Horizon has been defined as a vessel by BP, Transocean, and the court 

                                                        
2 Also commonly referred to as maritime jurisdiction 
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(Piccolo and Bickford 2010). Further, the rig fits the definition outlined by the Supreme 

Court of the United States (Kaplan et al. 2005). Because the rig fits both of these 

requirements, the explosion may be categorized as an incident that occurred under 

admiralty jurisdiction. 

The rights of the workers present during the explosion are dependent upon 

their legal status: Seaman status, Marine Worker status, or other (Robertson 2003). 

Because workers’ rights are dependent upon this status, the grounds under which they 

may sue, and the damages to which they are entitled, likewise vary based on this 

classification. 

No one legal document outlines the requirements qualifying a worker as a 

seaman; instead, the definition of Seaman must be inferred based on past legal 

precedents from relevant court cases and from whatever is implied in legislation passed 

by congress. As such, the legal definition of who qualifies as a Seaman remains complex 

and obscure. One currently accepted definition based on precedent states that a Seaman 

must be an employee with a maritime occupation, and must work on vessel or a fleet of 

vessels at sea for the majority of his occupation (Robertson 2003).  Based on this 

definition, all employees of the vessel owner (Transocean) are seamen. Other employees 

not working under Transocean must work on the vessel more than 30% of the time 

employed, and receive confirmation by jury.  

Because Seamen are legally defined as primarily working at sea, their employer is 

required to provide adequate medical care to them should they become sick or injured 

(Van Alstine 1903). They are entitled to a structurally sound (“seaworthy”) vessel. They 

have the right to adequate health care and accommodations, and they may sue for 
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emotional distress and for negligence. In the case that a Seaman dies while at sea, the 

Jones Act permits their survivors to sue for wrongful death (46 U.S.C. § 30104 2011). 

Further, if the vessel is more than one marine league away from land, survivors may also 

sue under the Death on the High Seas Act (Anonymous 1920). While the Jones Act 

permits only one survivor to sue (based upon a legal rank), the Death on the High Seas 

Act allows all survivors to file suit. 

All other workers who do not qualify as Seamen, but whose occupation is still 

spent partially at sea, qualify as Maritime Workers under the Longshore and Harbor 

Workers’ Compensation Act (LHWCA) (33 U.S.C. § 933 2011). Injured LHWCA 

Maritime Workers are entitled to standard tort rights and remedies when filing suit 

against a third party related to the incident. In the case of the Deepwater Horizon 

explosion, they are entitled to sue for general maritime law negligence and for general 

maritime strict products liability cause of action. They may also sue the vessel owner, 

but only for tort damages (33 U.S.C. § 905 2011). If LHWCA Maritime Workers are 

killed in an incident, the survivors may sue under the Death on the High Seas Act, 

which only entitles them to  "pecuniary losses" (33 U.S.C. § 933 2011). Other workers 

rarely involved with maritime work may sue for negligence in the case of injury. If 

they are killed in the incident, survivors may file suit under the Death on the High Seas 

Act. 

 

US V. BP LATEST SUIT 

The standard of liability defined under OPA includes removal costs as well as 

damages (United States 1990). Liability does not use fault as a part of its qualifying 
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criteria. The responsible party for an offshore facility is the lessee or permittee of the 

area containing the facility as well as the holder. Any mobile offshore drilling unit (e.g 

Deepwater Horizon) qualifies as an offshore facility. Liability defenses include "act of 

god or of war" or complete fault of a third party (due to omission). In order to 

successfully utilize one of these defenses, the responsible party must prove that the 

discharge was 100% caused by one of these reasons. These defenses refer to causation 

rather than fault due to this “100%” clause (Anonymous 1989a). Successful utilization of 

one of these defenses in court has historically been rare. The Act of God defense has 

very strict requirements that necessitate extreme circumstances (Rodriguez and Reilly 

2002). Third-party defense excludes a responsible party's employees and agents (with the 

exception of a breach in contract). Usually this defense fails either because the 

responsible party is partially at fault or the party at fault is an employee, agent, or 

contractor relative to the responsible party (Schaefer and Hayes 1998). Additionally, the 

relationship between the parties does not have to be direct (Cohen and Young 1994). 

Beyond these defense requirements, the responsible party must report knowledge of an 

incident, cooperate with responsible officials, and fully cooperate with directions issued 

by the US government (33 U.S.C. § 2703(c)(1) 2011). Tortfeasors (parties committing a 

tort) who are the sole cause of the discharge may also qualify as responsible parties, but 

this is not required. OPA does not address liability of third parties who are not the sole-

cause, thus leaving the definition to general maritime law (33 U.S.C. § 2702(d)(1)(A) 

2011). 

The responsible party is liable for removal costs and damages created by the 

incident the party caused. The qualifications of what constitutes an “incident” are later 

defined in (Pepin and Walker 1999) as an oil discharge or threat of discharge affecting 
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either waters or the shoreline (United States 1990). This includes the United States, 

individual states, and Indian tribes' removal costs, as well as any person's removal 

costs stemming from acts qualifying under the National Contingency Plan. The US 

maintains the right to choose who removes the oil, acts as supervisor during removal, 

and must approve proposed plans. The costs involved with supervising/monitoring 

execution may also be recovered. 

OPA covers public and private damages (Pepin and Walker 1999, 33 U.S.C. § 

2702(d)(1)(A) 2011). Damages essentially fall under two categories: governmental 

damages and governmental & private (i.e. all) damages. The all-inclusive “governmental 

and private damages” category includes property damages (property and financial loss), 

natural resource subsistence use affected by the spill, and profit loss and/or earning 

capacity impairment. Governmental damages alone further include natural resource 

damages, costs for assessment of damages, loss of income (e.g., taxes, royalties, rents, 

fees, net profit shares) due to damages, and costs of additional public services 

necessitated by damages. 

The United States is seeking a statement of liability for unlimited removal costs 

resulting from the spill in accordance with OPA (Moreno et al. 2010). It is important to 

note, however, that while BP has not admitted negligence, it has agreed to pay for all 

removal costs by waiving its right to limitation of liability (Haycraft et al. 2010). The 

United States further intends to sue for additional civil penalties in accordance with the 

Clean Water Act (Moreno et al. 2010). These penalties are based partially on the number 

of barrels discharged.  

The named defendants in the suit include BP Exploration and Production Inc. 
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(BP), Anadarko Exploration and Production LP (Anadarko Exploration), MOEX 

Offshore 2007 LLC (MOEX), Triton Asset Leasing GmbH (Triton), Transocean 

Holdings LLC (Transocean Holdings), Transocean Offshore Deepwater Drilling Inc 

(Transocean Offshore), and Transocean Deepwater Drilling Inc. (Transocean 

Deepwater) (Moreno et al. 2010). The suit individually cites the reasons for each 

defendant’s liability:  BP directly caused issues within the state of Louisiana resulting 

from the Deepwater Horizon discharge; Lloyd’s held a “certificate of financial 

responsibility” relating to liabilities for the spill; BP, Anadarko, and MOEX, under an 

agreement, became co-lessees; MOEX possessed a working interest of 10% in the 

lease under a Joint Operating Agreement (JOA), the Macondo Prospect Offshore 

Deepwater Operating Agreement. Anadarko received 25% working interest in the 

lease under Lease Exchange Agreement, Ratification, and Joinder of the JOA. 

Ultimately BP held a 65% interest, Anadarko 25%, and Moex 10%. Under the JOA, 

Anadarko and MOEX were active participants in the decision-making process for well 

operations; they therefore had the opportunity to object to any decisions that they 

disagreed with, and therefore share all legal responsibilities related to the spill with 

BP. 

The United States claims in the suit that the blowout was not prevented by the 

defendants: the defendants did not use the safest drilling technology nor the best 

technology to monitor the well during its operations, did not fulfill their responsibility 

to control the well and to continuously monitor the rig floor, and failed to maintain the 

equipment (Moreno et al. 2010). The defendants further failed to follow federal 

regulations and ensure safety through design of the well, including cementing, 
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mechanical barriers (such as the blowout preventer stack), inspection and maintenance, 

pressure testing, operations, well monitoring, and control response (e.g., blowout 

preventer stack emergency operations). 

The first claim for relief (Civil Penalties Under Section 311 (b) of the Clean 

Water Act) calls for a judicially assessed civil penalty to be determined at trial 

(Moreno et al. 2010). The second claim for relief states that Lloyd’s is financially 

responsible under section 1016 (f) and 12716 (f) of OPA, and therefore the US may 

bring action directly against Lloyd’s. It further claims that BP has through its actions 

waived any limitation of liability. The US is seeking declaratory judgment on this 

matter. 

 

ECONOMIC IMPACT OF OIL SPILLS 

The financial impact of oil spills remains an important subject that has affected 

the lives of many. Oil spills directly affect fishing, tourism, and recreational sports 

industries. Property values may also be impacted, as well as the “non-use” value of the 

locations affected by the spill. Indirect impacts, on the other hand, are broader and more 

vague, and thus are harder to define explicitly. The financial impact of the spill is 

influenced by the regulations set in place by the government, laws establishing which 

parties are responsible, and limitations on liability. Cleanup expenses are paid for by 

reimbursements from the responsible party, the Oil Spill Liability Trust Fund, and 

individual agency budgets. 

There are many factors influencing total spill costs. These factors include the type 

of oil spilled, spill location, the total volume of oil spilled, the proximity of the spill to the 
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shoreline, wind, current, other environmental factors, the economics of the location 

affected, the rate of the spill, the time of year, the effectiveness of the response and the 

cleanup method chosen, public attention, local availability of logistical support, and 

shoreline length oiled. Oil spills account for 25% of the total spills in US waters (Vanem 

et al. 2008). When considering only spills occurring during shipping, the percentage 

increases to 84%. 

LEGAL ASPECTS 

 During the year of the 1969 Santa Barbara Oil Spill, all commercial fishing was 

suspended, and tourism profits plummeted (Graham 1999). Storms during the spill 

brought oil past the standard high-tide level, which inflicted significant damage upon 

coastline properties (Tompkins 1975). As another example, the effects of the Exxon-

Valdez oil spill have continued into the present, although the overall severity of these 

impacts is decreasing (Carson 1992, Carson, Hanemann 1992, McDowell Group 1990, 

Harwell and Gentile 2006). 

Citizens and government agencies of Santa Barbara filed class-action lawsuits 

against Union Oil for the 1969 spill (Tompkins 1975). The City of Santa Barbara 

received $4 million in 1974 for damages inflicted, and eventually settled for $9.5 million 

total (Tompkins 1975, Blowout at Union Oil's Platform A 2012). Owners of coastline 

properties received $6.5 million, and the local fishing industry received $1.3 million 

(Blowout at Union Oil's Platform A 2012). 

For the Exxon-Valdez spill, the Anchorage jury awarded $287 million in 

reparations and $5 billion in punitive damages (Dellinger et al. 2008). The 9th U.S. 
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Circuit Court of Appeals ordered reduction of punitive damages to $4 billion. The case 

was appealed again, and the amount was increased to $4.5 billion, plus interest. Later, 

however, the amount was cut to $2.5 billion due to recent Supreme Court rulings relative 

to limits on punitive damages. The final Supreme Court ruling found the damages to be 

excessive since the spill was “less than malicious” though still “worse than negligent." 

The damages were then limited to reparations only, with no punitive damages, totaling 

$507.5 million. 

In 1991, Exxon signed a $63.75 million agreement with the “Seattle Seven” 

seafood producers, requiring the group to pay any future punitive damages awarded to 

them (Kohn 2009). The actual value of this agreement is now speculated to have been 

worth around $106 million. Exxon paid legal fees solely through its insurance policy 

(Bandurka and Sloane 2005). Currently, the Internal Revenue Code of 1986 allows oil 

companies to deduct oil spill cleanup costs from their taxes, which indirectly places the 

costs on individual U.S. taxpayers (United States 1954). For example, at a total estimated 

cost of $32 billion, BP will receive a $10 billion tax deduction. Florida Representative 

Alcee Hastings has drafted legislation to eliminate this practice (Hastings 2012). 

For an example of how a settlement is budgeted, the Greenpoint oil spill provides 

a straightforward case. ExxonMobil paid approximately $25 million in its settlement with 

Greenpoint (Cuomo Announces Settlement With ExxonMobil To Provide For 

Comprehensive Cleanup Of Greenpoint Oil Spill. 2010). $19.5 million was assigned to 

projects benefitting natural resources local to Greenpoint, $3.5 million for oversight 

costs, $1.5 million for previous cleanup costs borne by the state of New York,  $250 

thousand for the New York Oil Spill Cleanup Fund & Marine Resource Act, and $250 
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thousand for projects restoring natural resources in Greenpoint. 

SPILL-RELATED COSTS 

Examples of oil spill-related costs borne by government agencies include cost of 

work, services, and materials procured under contract for purposes related to the spill, 

mitigation costs (e.g., mobilization of resources or dissemination of public information), 

permanent and temporary workers assigned to the spill, monitoring and assessment, 

transportation equipment, travel expenses, office supplies, equipment, cleanup supplies, 

and shipping (Gulf Coast Ecosystem Restoration Task Force 2011).  

As an example of the function of the Oil Spill Liability Trust Fund (OSLTF), the 

total cost of the Enbridge Oil Spill, as estimated by the EPA, is about $39.4 million 

(Hedman 2012). The oil spill ceiling authorized by the United States Coast Guard for the 

OSLTF is $43.7 million. Incident expenses listed are listed as $595 million in Enbridge’s 

2010 financial report, while a report that Enbridge filed with the SEC estimates the cost 

at roughly $725 million (Enbridge 2010a, Enbridge 2010b). 

There are five different categories of costs related to an environmental disaster 

such as an oil spill: environmental damages, socio-economic losses, removal costs, 

research costs, and other costs (Shahriari and Frost 2008). Direct expenses for a spill 

include compensation for the cleanup crew, contractors and contract services, equipment, 

telecommunications, travel orders, reimbursement and fines for the Coast Guard, 

fees/fines from state agencies, litigation, compensation for economic losses and 

environmental damages, and general cleanup (Gandhi and Chennoju 2001, Gulf Coast 

Ecosystem Restoration Task Force 2011). Indirect expenses include transportation 
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vehicles (including planes and boats), general manpower, increased regulation, stricter 

permits, more disaster preparation, and the general impact on the economy, including 

stocks, insurance rates, and sales. Other agency and state costs are captured through 

reimbursable agreements.  

COST ESTIMATION FORMULAS 

Cost estimation is unfortunately difficult due to inaccessible data. It is hard to 

obtain generic cost information for spills, which cover a range of oil types and different 

geographical areas (Mazzotta et al. 1994). The International Oil Pollution Compensation 

Funds (IOPC) organization collects data for cases in which the total value of claims 

exceeds the tanker owner’s limit of liability under the Civil Liability Conventions (Ansell 

2010). In other words, IOPC has data for historically large and expensive spills. It should 

be noted that no spills from the United States are included in this data. 

One cost estimation method calculates the oil value ratio (i.e., the cost of cleanup 

per unit volume of oil) using the equation M*T*L, where M is a multiplier (range of 10-

20), T is a coefficient based on oil type, and L is the level of required cleanup efforts. 

Multiplying the calculated value by the total amount of oil spilled will yield the total 

estimated cost of cleanup for that particular spill (Gandhi and Chennoju 2001). 

Another method of estimation for oil spill costs bases its calculations on oil spill 

risk and cost effectiveness, and CATS: the cost of averting a tonne3 of oil spilt (Vanem et 

al. 2008). The IOPC has record of over 100 incidents since 1978, with details of 

compensation in 68 of these cases (Grey 1999). Based on this data, costs are found to 

                                                        
3 1 tonne = 1000 kilograms 
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vary from $677-$180,000/tonne (Vanem et al. 2008). From these calculations, four main 

categories of costs were evident: cleanup, damage compensation, preventive measures, 

and ship owner compensation. The average cost of spills was found to be about 

$19,000/tonne. This unit cost is greatly dependent upon the volume of oil spilled. For 

small spills less than 10 tonnes, the cost was $162,000/tonne; larger spills over 5,000 

tonnes cost about $10,000/tonne. This is due to the static, flat rate costs associated with 

cleanup.  

Cost may also be estimated based on country, proximity to shoreline, spill size, oil 

type, degree of shoreline oiling, and cleanup methodology (Etkin 2000).  Because this 

method uses the country the spill is located in or near as part of its calculations, the costs 

from various countries may be compared directly to one another. The researchers found 

that oil spill responses in different countries and regions of the world vary considerably in 

their costs, most likely due to differences in cultural values, socio-economic factors, and 

labor costs. 

Based on these factors, the researchers for this study developed the equation  

(1) C = U x Q x O x M x S, 

(2) U = R x L x G, and 

(3) T = C x A,  

where C is the response cost per unit, U is cost per unit spilled, Q is the oil type (i.e., how 

viscous and heavy the oil is), O is the shoreline oiling modifier factor, M is the cleanup 

methodology modifier factor, S is the spill size modifier factor, R is the regional location 



	  	    

22 
 

modifier factor, L is the regional location modifier, G is the general cost per unit spilled 

in the region, and T is the total estimated response cost4. For the United States, G is 

$23.02/liter, or $25,614.63/tonne. All variables except for G are calculated for the 

specific oil spill in question. To use the formula, the calculator would find G in the table 

given in the study, and adjust as needed based on knowledge of local economic data.  

Yet another estimation method investigated the cost, quantity, oil density, 

proximity to the coastline, proximity to a harbor (spills in harbors are typically easier to 

clean), wind speed, cloudiness, water temperature, per capita GDP, and level of 

preparedness (Shahriari and Frost 2008). A linear regression line was then fitted to the 

data points. The model was, according to the authors, a slight improvement from other 

means of estimating spill costs, but not overwhelmingly so. 

Paying for expenses 

The US Coast Guard began using the Oil Spill Liability Trust Fund in May 2010 

to pay for certain removal activities in the Gulf (Fleming 2010). The Oil Spill Liability 

Trust Fund (OSLTF) is an emergency fund available to pay for pollution removal 

activities, and for the preliminary costs associated with natural resource damage 

assessments (Gulf Coast Ecosystem Restoration Task Force 2011). The Pollution 

Removal Funding Authorization specifies which removal activities performed by federal, 

state, local, or tribal agencies may be reimbursed by the OSLTF, and the highest amount 

that may be compensated. This amount is known as the “ceiling”.  

The Fund currently faces several risks, including claims resulting from spills that 
                                                        
4 Letters representing the variables in the calculation have been modified from the letters 
used in the original study. 
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significantly exceed responsible parties’ liability limits, liability limits that are set lower 

than what historic cleanup costs would suggest, ongoing and additional claims from 

existing spills, spills without an identifiable source, and the impact of a catastrophic spill, 

which could strain the fund’s resources (Fleming 2010). Major oil spills that exceed a 

vessel’s limit of liability have, thus far, remained infrequent, but their effect on the Fund 

can be significant. Ten of the fifty-one major oil spills that occurred from 1990 through 

2006 resulted in limit of liability claims on the Fund, totaling more than $252 million. 

The liability cap creates little incentive for offshore drillers to take actions to mitigate the 

risk of spills (Duncan 2010). 

The total estimated cost for the Deepwater Horizon oil spill is estimated at $30 

billion (Hastings 2012). While BP is a large and wealthy enough company to cover these 

costs, other companies may not have been able to. Options for addressing these 

challenges include increasing liability limits, increasing the per-barrel tax, raise financial 

responsibility requirements, ensure evaluation of risk when determining criteria for 

financial responsibility levels, increase per-incident limits on payout from the OSLTF, 

and including oil owners as liable parties (Fleming 2010, Duncan 2010). The budgets of 

individual agencies may also be used to pay for spill-related expenses (Gulf Coast 

Ecosystem Restoration Task Force 2011). Bills for reimbursement, sent to responsible 

parties, cover the direct and indirect costs of the spill discussed previously. Agencies and 

trustees are examining the idea of additional reimbursement from responsible parties, 

specifically for costs other than removal costs. 

Factors affecting oil spill cost 
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The most important influences on oil spill cost include location and oil type, and 

possibly the total spill amount (Vanem et al. 2008). Some identify the type of oil spilled 

as the most important factor, especially if coupled with the physical, biological, and 

economic characteristics of the spill location. Other important factors include the amount 

spilled, spillage rate, weather and sea conditions, time of year, and cleanup effectiveness. 

Cost varies depending on spill conditions, logistical support in the spill area, and various 

environmental and sociological factors (White and Molloy 2003). 

The location of the spill is perhaps even more important than the volume, since 

spills near the coast will be exponentially more expensive due to cleanup efforts (White 

and Molloy 2003). On the other hand, extremely remote locations will have additional 

costs associated with the remote response, since the area is, by definition, less accessible.  

If the spill occurs closer to shore, the spill will be more difficult to clean since 

shore contamination is more persistent (Gundlach and Hayes 1978, Fingas and Charles 

2001). Recently, the cost of shoreline recovery was found to be two and a half to four 

times greater than offshore recovery costs, which is less than the historically quoted 

figure of ten times the cost (Harper et al. 1999).  

The method and degree of cleanup varies widely among the different regions of 

the world. The average cost of cleanup in the Middle East is $1,000/tonne, but the cost in 

Asia is more than $33,000/tonne (Ansell 2010). The Gulf of Mexico is drastically 

cheaper than other areas in North America, likely due to a better cleanup infrastructure, 

lower labor and vessel costs, and flexibility in cleanup standards. 

The greater the volume of the spill, the more expensive the spill will be, all other 
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variables held constant (Ornitz and Champ 2002). However, the cost per unit volume 

decreases with increasing volume. There is an overall linear relationship between 

offshore recovery costs and spill size, though the cost tends to be more variable for on-

shore cleanup (Harper et al. 1999). Smaller spills are more expensive to clean up than 

larger spills on a per-unit basis because of flat-rate costs: setting up the cleanup response, 

mobilizing equipment and personnel, and expert evaluation (both for spill response and 

for damages) (Etkin 2004). Mobilization of personnel and equipment, which is often 

mandated by local or federal contingency planning and response requirements, can be 

quite expensive. 

The characteristics of the spill site are important. This includes the wind patterns, 

weather, tidal range, currents, water depth, topography, and other ecological factors 

(Fingas and Charles 2001). Bad weather quickly disperses oil before collection (Fingas 

2010). Higher costs result from highly dispersed oil with low concentrations in remote 

shorelines. Based on the time of year, winter storms and hurricane season affect the 

ecological characteristics of the spill site (Fingas and Charles 2010). 

Estimating relative costs of traditional cleanup approaches (mechanical offshore 

recovery and shoreline cleanup) versus offshore burning has shown that burning is 

cheaper and more effective, generally speaking (Allen 1993). Dispersants have also been 

shown to reduce overall cleanup costs (Etkin 2000). This is due to lowered labor and 

equipment costs, as well as reduced shoreline impact. Non-response is sometimes the best 

option when cleaning at sea. However, an active response tends to fare better in terms of 

catering to the public eye, since this gives the appearance of diligently working to fix the 

problem (Ansell 2010).  
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ENVIRONMENTAL DAMAGE COSTS 

EFFECTS OF SPILL ON NATURAL RESOURCES 

Effects on organisms include lethal, sub-lethal, contact (such as coating), 

absorption (leading to effects in higher trophic levels), and habitat changes (Moore, 

Dwyer 1974). For marsh vegetation, coating can prevent gas-exchange, which can either 

stress or kill the plant, mainly depending on the proportion of coverage (Pezeshki et al. 

2000). The oil may also cause toxic effects, which vary depending on the oil type (i.e., 

the weight of the oil). Light aromatic hydrocarbons are highly toxic to marine organisms, 

and play a significant role in the overall toxicity of an oil spill (National Research Council 

1985, Neff 1981). Generally speaking, contact with oil may cause irritation of tissues, 

immune system suppression, reproductive and developmental damage, liver disease, and, 

in the long term, cancer (Ober 2011). Skim-feeding by baleen whales increases the 

likelihood of contact with surface oil (Krutzikowsky and Mate 2000). Baleen whales may 

also ingest the oil through contaminated zooplankton (Corner and Davies 1978). 

Inhalation of volatile aromatic compounds evaporating from oil at the surface is a 

potentially dangerous risk for marine mammals, based on studies of their general effects 

(Carpenter et al. 1975, Carpenter et al. 1976). Effects of inhalation include injury to 

mucus membranes and effects on the lungs, possibly leading to pneumonia (Hansen 

1985). Aromatic compounds may be transferred to the bloodstream once inhaled, which 

may lead to neurological damage (Geraci et al. 1982). Benthic invertebrates may be 

exposed to oil through contaminated water, food, and sediments (Neff 1984). Predators 

that specifically consume organisms more susceptible to accumulation of hydrocarbons 
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are consequentially at a greater risk of oil contamination. 

 The potential to further stress populations that are already threatened or 

endangered remains a particularly concerning effect resulting from the spill. The 

International Union for Conservation of Nature (IUCN) maintains a “Red List” of 

globally threatened species, many of which remain unlisted under the United States 

Endangered Species Act (Campagna et al. 2011). Table 1 catalogs the marine species 

qualifying as critically endangered, endangered, or vulnerable on federal lists that may be 

found within the Gulf region. Note that U.S. law protects 14 species, while the red list 

contains an additional 39 species that currently remain unprotected. 
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Table	  1	  -‐	  Gulf	  Species	  in	  IUCN	  Red	  List	  (Campagna	  et	  al.	  2011)	  

Red List category 
species name 

Common 
name 

Protection 
status 

Critically endangered    
Lepidochelys kempii Kemp's ridley 

turtle 
ESA-E 

Eretmochelys imricata Hawksbill 
turtle 

ESA-E 

Dermochelys coriacea Leatherback 
turtle 

ESA-E 

Thunnus thynnus Atlantic 
bluefin tuna, 
western stock 

ESA-E 

Epinephelus drummondhayi Speckled hind  
Epinephelus itajara Atlantic 

goliath 
grouper 

 

Epinephelus nigritus Warsaw 
grouper 

 

Pristis pectinata Smalltooth 
sawfish 

ESA-E 

Prisitis perotteti Largetooth 
sawfish 

 

Narcine bancroftii Lesser 
electric ray 

 

Acropora cervicornis Staghorn 
coral 

ESA-T 

Acropora palmate Elkhorn coral ESA-T 
Endangered   

Balaenoptera borealis Serving whale ESA-E, 
MMPA 

Balaenoptera musculus Blue whale ESA-E, 
MMPA 

Balaenoptera physalus Finback 
whale 

ESA-E, 
MMPA 

Pterodroma caribbaea Jamaica petrel  
Pterodroma hasitata Black-capped 

petrel 
MBTA 

Caretta caretta Loggerhead 
turtle 

ESA-T 

Chelonia mydas Green turtle ESA-E, 
ESA-T (by 

range) 
Sphyrna lewini Scalloped 

hammerhead 
shark 

  

Sphyrna mokarran Great 
hammerhead 

shark 

  

Montastraea annularis Boulder star 
coral 

  

Montastraea faveolata Mountainous 
star coral 

  

Key:  ESA-‐E,  endangered  under  the  Endangered  Species  Act  
(ESA);  ESA-‐T,  threatened  under  the  ESA;  MBTA,  listed  under  
the  Migratory  Bird  Treaty  Act;  MMPA,  listed  on  the  Marine  
Mammal  Protection  Act  

 

Red List category  
species name 

Common name Protection 
status 

Vulnerable    

Trichechus manatus Manatee ESA-E, 
MMPA 

Physeter macrocephalus Sperm whale ESA-E, 
MMPA 

Epinephelus favolimbatus Yellowedge 
grouper 

  

Epinephelus niveatus Snowy grouper   

Mycteroperca interstitialis Yellowmouth 
grouper 

  

Lachnolaimus maximus Hogfish   
Alopia superciliosus Bigeye thresher 

shark 
  

Alopias vupinus Common 
thresher shark 

  

Carcharhinus longimanus Oceanic whitetip 
shark 

  

Carcharhinus obscurus Dusky shark   
Carcharhinus plumbeus Sandbar shark   
Carcharhinus signatus Night shark   

Centrophorus granulosus Gulper shark   
Cetorhinus maximus Basking shark   

Carcharodon carcharias Great white 
shark 

  

Isurus oxyrinchus Shortfin mako   
Isurus paucus Longfin mako   

Carcharias taurus Sand tiger shark   
Odontaspis ferox Small-tooth sand 

tiger shark 
  

Rhincodon typus Whale shark   
Sphyrna zygaena Smooth 

hammerhead 
  

Squalus acanthias Spiny dogfish   
Gumnura altavela Butterfly ray   
Agaricia lamarcki Lamarck's sheet 

coral 
  

Montastraea franksi Montastraea 
coral 

  

Dendrogyra cylindrus Pillar coral   
Dichocoenia stokesii Elliptical star 

coral 
  

Mycetophyllia ferox Rough cactus 
coral 

  

Oculina varicose Large ivory 
coral 

  

Halophila baillonii Clover seagrass   
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Birds are uniquely vulnerable to the surface effects of the spill due to their 

feathers, which readily absorb oil (Ober 2011). Bird deaths from oil are a common 

occurrence, and do not occur only during larger spills, but also during the smaller spills 

that occur more regularly (Dunnet et al. 1982). On average, marine birds tend to live a 

long life span while producing small clutch sizes. Determining the effects of oil spills on 

marine birds is a difficult task, since it is difficult to determine a precise number of birds 

killed, as well as how many of these birds would have died of natural causes regardless. 

Based on imprecise data, it appears that the impact of oil spills on seabird populations is 

minor compared to overall mortality rates. Further, The Exxon-Valdez oil spill reduced 

species diversity in marine birds, but this effect was relatively short-lived, lasting around 

two years (Wiens et al. 1996). On the other hand, other studies of the Exxon-Valdez spill 

suggest that the effects of larger spills can be long-lasting, at least for some species (Irons 

et al. 2000). The effect may be correlated with foraging behavior – in particular, birds 

diving for food appear to be the most challenged. 

Perhaps the most disadvantaged, though, are the five sea turtle species of the Gulf. 

All five species are classified either as threatened or endangered (Landis 2010). One 

species, commonly known as the Kemp’s Ridley turtle, depends on the Gulf as its sole 

breeding ground, and thus is of particular concern. 

 The turbulent release of the oil into the water column, and the extensive use of 

dispersants – 771,000 gallons – led to the creation of a deepwater oil plume, a cloud-like 

formation of microscopic water droplets suspended in the water (Kujawinski et al. 2011). 

This scale of dispersant release is unprecedented, especially for deepwater use. The 

dispersants will aid in the decomposition of the oil in the water column through an 
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increase in exposed surface area of the oil. Unfortunately, an increased rate of 

decomposition leads to a corresponding decrease in dissolved oxygen, which fish and 

other aquatic life depend on for respiration (United States 2011b). Luckily, this decrease 

has not been so extreme as to cause the deaths of mass amounts of marine life directly. 

Nevertheless, lowered oxygen levels will add to environmental stress factors that the 

organisms face, which includes other stressors introduced by the spill. Converse to the 

fate of the oil, scientists believe that the dispersant itself has not biodegraded (Kujawinski 

E.B. et al. 2011). Comparison of measured concentration levels with models of water 

currents suggests that the dispersants have instead become increasingly diluted as the 

chemical spreads throughout the Gulf. 

 A study recently examined the effects of the 2007 Cusco Busan spill on Pacific 

herring embryos. The researchers found that the embryos first absorbed the oil released 

by the spill. Later, upon exposure to ultraviolet radiation from the sun, the embryos 

disintegrated due to a phototoxic effect exhibited by the oil (Incardona et al. 2012). 

Similar effects stemming from the Deepwater Horizon pollutants could add another layer 

of deleterious effects that are as of yet unknown to the scientific community. 

As mentioned earlier, organisms stationed at the upper levels of an ecosystem’s 

trophic pyramid (such as whales) are at an increased risk of biomagnification. 

Biomagnification refers to the phenomenon of an increasing concentration of a certain 

pollutant with each increase in trophic level. These pollutants are usually lipophilic, 

meaning they are stored in the fat of an organism until a predator consumes it, where the 

process continues for each level of predatory consumption. Petroleum pollutants released 

during oil spills are prime candidates for this phenomenon due to a typically non-polar, 
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lipophilic chemical profile. One such pollutant is particularly problematic. Known as 

polycyclic aromatic hydrocarbons (or PAHs), this group of compounds causes direct 

toxicity to organisms. Some aromatic hydrocarbons are carcinogenic (Luch 2005, 

Ramesh et al. 2004). Of their chemical class, polycyclic aromatic hydrocarbons present 

the greatest danger to the marine environment due to their balance of lower volatility and 

higher solubility – properties which both enhance persistence in the marine environment 

(Neff 1981). Acute exposure of fish to PAHs during early development can lead to a 

multitude of aberrations, and, in extreme cases, death (Barron et al. 2004). The level of 

bioconcentration of PAHs in fish species relative to water concentration is traditionally 

predicted based on how hydrophobic the molecule is. However, other factors, including 

metabolism and molecule size, are also important, especially with greater hydrophilicity 

(Barron 1990). Studies examining the transfer of PAHs with increasing trophic levels 

have found evidence supporting the possibility of biomagnification in some food 

pyramids (Machado et al. 2011). PAHs may also negatively affect bird populations. 

While fully mature birds tend to metabolize PAHs relatively easily, these compounds 

may be transferred to the eggs, where the concentration may reach critical levels (Vidal et 

al. 2011). 

In light of the multitude of detriments mentioned so far, suffice it to say that 

exposure to oil will lead to an overall reduction in the health and fitness of organisms in 

the Gulf. Beyond the harms caused by direct contact with the pollutants, general presence 

of the oil will lead to indirect effects such as decreased habitat use, altered migration 

patterns, reduced and modified food availability, and disrupted lifecycles, further adding 

to total stress the spill poses to these populations (Ober 2011, Tokotch 2010). 
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Coastal marshes and wetlands provide much of the population with values and 

services that are not immediately obvious. The environmental values of these resources 

include providing a habitat for marine animals and wildlife, food and shelter for 

migratory birds, and acting as a buffer for inclement weather such as hurricanes. In fact, 

the severity of hurricane Katrina has been partially attributed to the erosion of these 

ecosystems (Skupien and Cicero 2010). Twenty-five square miles of coastal wetlands are 

lost per year, with 90% of losses occurring in Louisiana. The Deepwater Horizon oil spill 

will exacerbate this erosion, though the magnitude this effect depends on the amount and 

length of contact the oil has had with the coast: oil kills the coastal vegetation, which 

reduces the amount of roots holding the soil together, which then leads to accelerated 

erosion. 

Beyond these direct environmental services, marshes and wetlands provide 

additional economic resources. The Gulf provides almost a third of the seafood from the 

US, 30% of US-produced oil, and 13% of US natural gas (Mabus 2010, Anonymous 

2011b). In total, tourism and fishing in the Gulf are an industry in the tens of billions. 

Further, the Gulf provides 90% of the United States’ offshore crude oil. In recognition of 

the variety of services the Gulf provides, all of the effects of the Deepwater Horizon oil 

spill must be addressed. 

Unfortunately, the possible effects of this damage are vast, especially given the 

unprecedented size of the spill and use of dispersants. Distinguishing and listing all of 

the values offered by the Gulf ecosystem, and determining how these values have been 

impacted by the spill, will likely take a great deal of time. The spill has destroyed a 

portion of these valuable wetlands, has created anoxic “dead zones” in the Gulf, and has 
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the potential to severely disrupt the bottom of the food chain in this ecosystem, which 

provides the foundation for all other organisms (Skupien and Cicero 2010). To determine 

the severity of these effects, scientists face even more uncertainty due to many more 

unanswered questions, like the biodegradation rates for the dispersed oil, and the tipping 

points for the ecosystem (Anonymous 2011b). 

 

NATURAL RESOURCE DAMAGE ASSESSMENT 

The goal of Natural Resource Damage Assessment, or NRDA, is to determine the 

type and amount of restoration needed to restore ecosystems damaged by pollution 

(United States. National Ocean Service. Office of Response and Restoration, et al. 2010). 

Habitats that may have been affected by the spill include wetlands, beaches, mudflats, 

bottom sediments, corals, and the waters of the Gulf of Mexico. Negative effects 

resulting from response efforts, including dispersants and the burning of surface oil, will 

also be included in the assessment. 

The present value of benefits from 11 goods and services associated with the 

Mississippi Delta ecosystem is estimated between $330 billion and $1.3 trillion (Batker et 

al. 2010). OPA mandates a specific approach, titled “Natural Resource Damage 

Assessment,” or NRDA, for the official determination of the environmental devaluation 

caused by an oil discharge. Specifically, OPA defines natural resource damages as “injury 

to, or loss of, natural resources” (United States 1990) and requires the assignment of a 

specific dollar amount for these damages. In terms of the Deepwater Horizon spill, two federal 

and twelve state agencies are tasked with providing individual trustees to jointly 

determine these damages (United States 1990). OPA intends to encourage cooperative 
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assessment between the trustees and the responsible party in determining and quantifying 

these damages, in an effort to avoid litigation (United States 2011c). NRDA proceeds in 

three distinct stages: preliminary assessment, restoration planning, and restoration implementations . 

The preliminary assessment stage is complete, and the process for restoration planning has begun. 

Figure	  4	  -‐	  NRDA	  Preassessment	  Phase	  (Alexander	  and	  Library	  of	  Congress.	  Congressional	  Research	  Service,	  2010)	  
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Figure	  5	  -‐	  NRDA	  Restoration	  Planning	  Phase	  (Alexander	  and	  Library	  of	  Congress.	  Congressional	  Research	  Service,	  
2010)	  
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Figure	  6	  -‐	  NRDA	  Restoration	  Implementation	  Phase	  (Alexander	  and	  Library	  of	  Congress.	  Congressional	  Research	  
Service,	  2010)	  
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fishing. Also included is the resource’s nonconsumptive value—the value offered by 

enjoyment without profit, such as hiking. The resource may also provide “passive- use” 
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values. This category includes the option value, i.e., any general availability for use by 

the public, and the “existence” or “nonuse” value comprised of the benefits provided at 

large by the resource (for example, trees that provide habitats and oxygen). 

It is clear that goods with a pre-existing market, such as salmon, possess values 

that are easily derived. Goods without such a market present a more complex situation. 

The determination of these values relies on a variety of extrapolations based on other 

observable valuations to create a hypothetical market value. The Code of Federal 

Regulations suggests several different methods to achieve this end goal: 

 
Table	  2	  -‐	  Nonmarket	  Valuation	  Methods	  

Method	  Name	     Description	    

Appraisal   Resource  receives  appraisal  of  value  before  damage  and  after  damage,  and  the  reduction  in  value  is  
derived  from  the  difference  between  the  two.    

Travel  Cost   The  price  the  consumer  is  willing  to  pay  to  travel  to  the  resource  is  used  to  estimate  the  value  
placed  on  the  resource  itself.  

Hedonic  Pricing   If  the  resource  is  surrounding  a  good  that  does  have  a  market  value,  its  influence  on  that  value  is  
calculated  and  utilized  to  estimate  the  value  of  the  resource.  

Unit  value/benefits  
transfer  

A  dollar  value  is  assigned  to  similar  services  provided  by  a  resource  that  does  have  an  assigned  
market  value.  The  reduction  in  services  provided  by  the  damaged  resource  is  then  used  to  estimate  
the  reduction  in  value.  

Contingent  Valuation   Surveys  inquiring  about  consumers’  individual  valuations  of  resources  with  no  market  value  are  
used  to  construct  a  pseudo-‐market  value.    

Conjoint  Analysis   Environments  in  different  hypothetical  conditions  are  presented  (e.g.  more  damaged,  healthier)  in  
surveys,  and  the  changes  in  valuation  are  used  to  estimate  a  market  value.    

Random  Utility  Model   Changing  utility  based  on  changing  qualities  in  an  environment  is  measured  and  used  to  determine  
what  aspects  in  the  environment  provide  the  greatest  utility.    

Other  Valuation  
Methodologies  

Other  methods  that  may  be  used  to  efficiently  calculate  loss  in  value  due  to  damages  may  also  be  
used.    

Source:  (Tietenberg  et  al.  2006,  Anonymous1989b,  43	  C.F.R.	  Subtitle	  A	  Part	  II	  Subpart	  E  2011)  

 
Monetary valuation makes use of revealed preference approaches, such as 

market methods, travel cost, hedonic methods (e.g., housing markets) and production 

approaches (i.e., the yield of economic resources)  (National Research Council (U.S.). 

Committee on Assessing and Valuing the Services of Aquatic and Related Terrestrial 

Ecosystems. 2005) Revealed-preference behavior calculates value based on averting 
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behavior, travel cost, and hedonics – all observations of real-world human behavior. 

State-preference approaches use either contingent valuation or conjoint analysis. 

Benefit transfers compare the results of a historical resource valuation to an unknown 

resource in order to determine a value. Cost-based approaches include replacement 

cost, avoidance cost, and cost of treatment.  

Newer, more effective methods of valuation include combined revealed- and 

stated- preference approaches, equilibrium modeling of integrated ecological-

economic systems, and the dynamic production function approach (National Research 

Council (U.S.). Committee on Assessing and Valuing the Services of Aquatic and 

Related Terrestrial Ecosystems. 2005). One of these methods should be employed 

where financially feasible. However, if cost is an issue, and the resource is 

appropriately similar to a resource that has already been valued, the benefit transfer 

method may be used instead (Kirchhoff et al. 1997, National Research Council (U.S.). 

Committee on Assessing and Valuing the Services of Aquatic and Related Terrestrial 

Ecosystems. 2005). The best valuation method choice will depend on the ecosystem 

service it aims to assess as shown in table 3. 

The Gulf ecosystem offers protection from hurricanes, water supply, climate 

stability, fisheries and other foods, furs, habitats, waste treatment, oil, gas, forestry, 

and agriculture, among other benefits (Batker et al. 2010). Among these benefits, 

climate regulation, biodiversity, scientific value, educational value, spiritual value, 

and historic value will be the most difficult ecosystem services to value, assuming 
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Table	  3	  -‐	  Valuation	  Methods	  for	  Ecosystem	  Services	  (Liu	  et	  al.	  2010)	  

Ecosystem	  Service	  
Amenability	  to	  economic	  

valuation	  
Most	  appropriate	  method	  

for	  valuation	   Transferability	  across	  sites	  
Gas  regulation   Medium   CV,  AC,  RC   High  

Climate  regulation   Low   CV   High  
Disturbance  regulation   High   AC   Medium  

Biological  regulation   Medium   AC,  P   High  
Water  regulation   High   M,  AC,  RC,  H,  P,  CV   Medium  

Soil  retention   Medium   AC,  RC,  H   Medium  
Waste  Regulation   High   RC,  AC,  CV   Medium  to  high  

Nutrient  regulation   Medium   AC,  CV   Medium  
Water  supply   High   AC,  RC,  M,  TC   Medium  

Food   High   M,  P   High  
Raw  materials   High   M,  P   High  

Genetic  resources   Low   M,  AC   Low  
Medicinal  resources   High   AC,  RC,  P   High  

Ornamental  resources   High   AC,  RC,  H   Medium  
Recreation   High   TC,  CV,  ranking   Low  
Aesthetics   High   H,  CV,  TC,  ranking   Low  

Science  and  education   Low   Ranking   High  
Spiritual  and  Historic   Low   CV  ranking   Low  

AC,  avoided  cost;  CV,  contingent  valuation;  H,  hedonic  pricing;  M,  market  pricing,    
P,  production  approach;  RC,  replacement  cost;  TC,  travel  cost.  

 

they may not be replaced directly (see Table 3). While these methods of value estimation 

are useful and creative solutions insofar as they create a price tag in cases where it may 

not be immediately apparent, the inexact nature of these calculations, and the difficulty of 

implementation for certain services, has lead to controversy regarding their usefulness. 

 

DEBATE: ISSUES WITH NRDA & POSSIBLE SOLUTIONS 

On the one hand, some individuals, particularly economists, believe that a failure 

to place any sort of monetary value on the environment has historically led, and will 

continue to lead, to an inability to manage it (Liu et al. 2010). Specifically, if aspects of 

the environment are deemed valuable, but that value is not numerically specified, 

determining the specific amount of environmental damage that is an acceptable tradeoff 

for the welfare of society is not possible. Presently, at least some environmental 
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degradation is inevitable for the continued function of human society, until a truly 

sustainable model of living is achieved. Economists and other proponents of 

environmental valuation methods consider this valuation a necessity to conduct an 

accurate cost-benefit analysis of environmental degradation versus human welfare. 

On the other hand, this method of assessment has led to dissenting opinions that 

question the fundamental value system implied by exclusive implementation of this one 

specific process (Norton and Noonan 2007). What is the purpose of the environment? Is 

the provision of resources benefitting human welfare its only purpose? Or are there other 

paradigms upon which we may base the fundamental valuation of nature? The broad 

range of individual philosophies, ideologies, and religious values suggests that there may 

be an infinite number of systems, changing from person to person, through which 

environmental value may be gauged. Admittedly, the scope of environmental valuation is 

impressive, spanning across many benefits including the so-called “indirect-use” and 

“non-use” values. Examples of these, respectively, include the ability to swim in the 

waters of the Gulf, and the very option to do so; even if some individuals choose not to 

swim in the gulf, many still value the availability of the choice to begin with. 

Unfortunately, the theoretical benefits of this broad scope do not always manifest 

themselves in reality. The most fundamental issue, as already mentioned, is that the 

intrinsic value of the environment outside of humanity is still left unaccounted for. Some 

may scoff at the idea of the rights of plants and animals to an undisturbed habitat, but 

others may argue resolutely that these organisms are deserving of the same rights as any 

human. Again, this debate stems from a difference in individual valuation systems, thus 

highlighting the issue of choosing any one particular value system as the only system 
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under which ecosystems may be valued. Beyond this philosophical debate, there are 

practical issues that stem from valuing these intangible benefits with a strict price tag. 

The use of contingent valuation methods to determine lost passive-use values has 

arguably served as the quintessential issue highlighting the practical limitations 

surrounding non-market resource valuation. The issue came to a head during valuation of 

the Exxon-Valdez spill, and resulted in the publication of a report issued by the National 

Oceanic and Atmospheric Administration. This report explores the benefits and 

drawbacks of this valuation method, with the ultimate conclusion that the method is, in 

fact, useful, especially in light of recent improvements (Arrow et al. 1993). Specifically, 

some ecosystem services have no direct market value. Additionally, these services have 

no usage patterns that would allow for the extrapolation of a market value (i.e., no 

associated travel costs, hedonic values, or other associated indirect values). In such 

instances, contingent valuation seeks to determine the valuation by surveying members of 

the public. The value is based upon aggregated “willingness to pay,” or WTP, for a 

particular service; for instance, the survey may ask how much the respondent is willing to 

pay for a government program that would restore a certain endangered species. 

Some critics of contingent valuation argued that the results of the survey could 

not be validated through other methods of valuation. The authors of the report point out 

that, since there is no standard, measurable value for these services, most any method 

used to estimate the passive-use value of a service would encounter the exact same 

problem. Other proponents of contingent valuation have since extended this counter 

argument with another point: although surveys for undefined values cannot be verified, 

the methodology in general may be validated through surveys gauging the value of 
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services that do have a known value (Hausman 1993). For instance, researchers may 

ascertain the value of a community-fishing pond through the travel-cost method, and then 

perform a contingent valuation of the same pond and compare the results. Better still, 

comparing contingent valuation results for a resource with a direct market value would 

allow for even greater accuracy in evaluating the success of the method. Unfortunately, 

results from this strategy would still suffer from a fundamental difference: consumers are 

aware of the “real” monetary value of goods with a market value, which would bias their 

own valuations in survey responses. This knowledge does not exist for the ecosystem 

services that contingent valuation surveys typically measure. 

The motive behind the public’s responses to the survey presents another concern 

regarding the contingent valuation method. Skeptics point out that, rather than regarding 

the ecosystem service as a good, respondents may view their hypothetical payments for 

the service as a charitable donation, psychologically driven by the pleasurable feeling of 

doing a good deed rather than budgeting the good rationally (Kahneman and Knetsch 

1992). Authors commonly refer to this phenomenon as the “embedding effect.” Another 

effect, the “order effect,” refers to the preferential treatment of the first valuation question 

in the survey, which therefore tends to receive a disproportionately higher value than the 

other items in the survey. Supporters of contingent valuation acknowledge these issues, 

but respond that these influences may be controlled by carefully structuring the survey, 

using open-ended questions, or by randomizing the order (Hausman 1993, Boyle et al. 

1985). Designers of the survey must also pay close attention to the wording of the survey 

with the goal of minimizing any psychological influence, known as the “framing effect.” 

Another problem posed by detractors of this method derives from the notion of 
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public knowledge, or lack thereof, surrounding environmental issues (Kahneman and 

Knetsch 1992). Because individuals do not typically “purchase” ecosystem services, 

practical knowledge of how to value these services faces an apparent limitation. In its 

latest incarnation, contingent valuation has shunned the use of open-ended questions 

(e.g., how much would you pay to restore your community fishing pond) in favor of 

closed-ended questions with a format similar to a referendum ballot (McConnell 1990, 

Cameron and Huppert 1991). Generally speaking, the public maintains a greater 

familiarity with referendum voting than with ecosystem service valuation. Therefore, the 

emulation of a referendum vote aims to render knowledge of ecosystem valuation 

irrelevant in the decision-making process. Still, removing the need for specific knowledge 

regarding ecosystem valuation does not eliminate the necessity of general knowledge 

regarding the many intertwined benefits an ecosystem provides. After all, if a respondent 

remains unaware of these benefits, then he or she cannot make an informed decision 

when translating these benefits to a specific price tag. To remedy these issues, an 

optimally designed survey should attempt to inform respondents as much as possible in 

the survey itself, while simultaneously maintaining objective language. Further, 

researchers may also include questions testing the respondent’s ecological knowledge in 

an attempt to distinguish the greater-informed individuals from the ones who may be less 

informed. Comparison of results from the two separate groups would reveal whether this 

variable led to different responses. 

Another common contention regarding contingent valuation questions the use of 

willingness to pay rather than some other measure of public valuation. Use of willingness 

to pay questions could lead to bias due to personal income of the respondents, and could 
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also lead to confusion due to differing perceptions regarding who is responsible for 

restoration costs. In fact, a study of public opinion regarding the Natural Resource 

Damage Assessment process found that almost all respondents (98%) desired the 

restoration of resources; however, opinions on which party ought to pay for the 

restoration costs were mixed (Burger 2010). The results from this study highlight the fact 

that feelings of responsibility, and notions of who should pay for restoration (e.g., 

businesses, state government, federal government, etc.) have the potential to influence 

willingness to pay values. Specifically, if the individual deems that another party should 

pay the costs, the value stated in the survey will be disproportionately low compared to 

the individual’s actual valuation of that service or resource. What’s more, an individual 

with a limited income may value the resource extremely highly, but he will be less likely 

to afford to pay for it. Granted that, in the case of the Gulf oil spill, it is a business that is 

paying for the damaged resource, perhaps it would make more sense to have the 

respondent declare how she would budget each resource, out of the total amount 

available, in order to eliminate both of these sources of bias. 

Returning to the issue of whether the public is adequately informed to make these 

responses, proponents of the method further contend that the very point of contingent 

valuation is to better understand how the public values these passive-use resources. While 

scientific experts are tasked with determining the extent of the damages and the resources 

affected, it is the public who serves as the judge of societal valuations of these resources 

(Hanemann 1994). Therefore, because the public already knows how it values these 

resources, no other knowledge would be necessary. While this argument may seem 

sensible at first glance, it is based on the faulty premise that the public already has the 
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information it needs to make a complete and accurate valuation. As mentioned 

previously, many aspects of the Gulf ecosystem are poorly understood, even by experts. 

Asking the public to decide on values without understanding the thing being valued first 

is tantamount to blindfolding someone, handing him a one-dollar bill and a one-hundred 

dollar bill, and asking him to choose which one is more valuable. 

Ignoring this for a moment, suppose that, somehow, experts were able to delineate 

clearly all of the services offered by the Gulf, anthropocentric and non-anthropocentric, 

thus allowing for individual valuation of each distinct choice. Even if this were possible, 

the valuations of future generations, based on changing ecological, cultural, and 

economic conditions, will never be certain. A more comprehensive approach to 

ecosystem service valuation ought to acknowledge these unknown variables by 

attempting to compensate for them, perhaps by erring on the side of caution and 

overvaluing every resource by a certain margin. 

Many economists readily concede the existence of intrinsic values in the 

environment (Liu et al. 2010, Boyce et al. 1992, Edwards 1992). However, in spite of this 

recognition, none of them seem to give an earnest attempt at addressing how to 

incorporate these values into the total valuation. Accomplishing this would be no small 

feat, but succeeding in this goal would offer the extreme advantage of accounting for the 

shortcomings of one single valuation method, thus making it a worthwhile endeavor. 

Developing a complementary, ecologically based, top-down approach to ecosystem 

valuation holds the potential to balance out the difficulties in assessing the uncertainties 

of the future, the intricate web of interrelated ecosystem functions, and the evasive values 

associated with passive-uses of resources. While economic valuation methods attempt to 
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study each individual service provided by an ecosystem to discover discrete and definite 

values, an ecological approach would begin with a holistic examination of the net 

benefits the ecosystem provides, anthropocentric and intrinsic alike, assimilating multiple 

perspectives and values over multiple time scales and areas of land in the process. The 

precise values of this complex top-down portion of the system would remain extremely 

vague, monetarily speaking. However, continually distinguishing the individual 

components of this interrelated complex could allow the two strategies to meet each other 

half way. The economic component would serve to provide concrete, but incomplete, 

values, while the ecological component would serve to provide added perspective for the 

incomplete areas so that the remaining gaps, economic and ideological, may be further 

defined using information gleaned from the other approach. Moreover, by providing a 

process separate from direct economic valuation, the ecological valuation process would 

further encourage analysis of ecosystem impacts without getting bogged down with 

concerns regarding their economic implications.  

The midway point of these two approaches could provide a truly trans-

disciplinary vantage point from which the ecosystem could be examined in a more well-

rounded and in-depth manner. Economic valuation would provide measurements using a 

single unit for direct comparison and cost-benefit analysis, but in areas where this metric 

is lacking, there will at least be a rough idea of proportionality, relationships, and context 

for these numbers. Others calling for this approach suggest that, before beginning the 

process, all parties should contribute to the ultimate goals of the project, as well as the 

perspectives and values that ought to be incorporated (Norton and Noonan 2007). From 

there, collaborative brainstorming would determine the best plan to attain these goals. A 
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related suggestion outlines a process where ecosystem functions are derived from the 

structure and processes of the ecosystem as a whole (de Groot et al. 2002). 

Figure	  7	  -‐	  Combining	  Intrinsic	  Values	  with	  Economic	  Monetization	  (de	  Groot	  et	  al.	  2002)	  

 

The goods and services associated with these functions would be determined, 

based on these ecosystem functions. Answering the fundamental question that has 

continued to haunt many valuation debates, “what is the purpose of the environment?” 

would reveal the values truly held by the public regarding the environment. These values 

may then be applied to the ecosystem goods and services, to obtain a total value that in 

turn will be used to inform economic and environmental policy decisions. After this, the 

process would repeat itself, thus creating a system of “adaptive management” that would 

encourage continued refinement of the process based on its outcome (Norton and Noonan 
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2007). de Groot (2002) lists some of the functions that may be discovered during this 

process, reproduced in Table 4 below. 

Table	  4	  -‐	  Ecosystem	  Functions,	  Goods,	  and	  Services5	  (de	  Groot	  et	  al.	  2002)	  

     Functions	   Ecosystem	  processes	  and	  components	   Goods	  and	  services	  (examples)	  

     Regulation	  
Functions  

Maintenance	  of	  essential	  ecological	  
processes	  and	  life	  support	  systems  

    

1   Gas  regulation   Role  of  ecosystems  in  bio-‐geochemical  
cycles  (e.g.  CO2/O2balance,  ozone  layer,  
etc.)  

1.1  UVb-‐protection  by  O3  (preventing  disease).  1.2  Maintenance  
of  (good)  air  quality.  1.3  Influence  on  climate  (see  also  function  2.)  

2   Climate  regulation   Influence  of  land  cover  and  biol.  
mediated  processes  (e.g.  DMS-‐
production)  on  climate  

Maintenance  of  a  favorable  climate  (temp.,  precipitation,  etc)  for,  
for  example,  human  habitation,  health,  cultivation  

3   Disturbance  
prevention  

Influence  of  ecosystem  structure  on  
dampening  env.  disturbances  

3.1  Storm  protection  (e.g.  by  coral  reefs).  3.2  Flood  prevention  
(e.g.  by  wetlands  and  forests)  

4   Water  regulation   Role  of  land  cover  in  regulating  runoff  &  
river  discharge  

4.1  Drainage  and  natural  irrigation.  4.2  Medium  for  transport  

5   Water  supply   Filtering,  retention  and  storage  of  fresh  
water  (e.g.  in  aquifers)  

Provision  of  water  for  consumptive  use  (e.g.  drinking,  irrigation  
and  industrial  use)  

6   Soil  retention   Role  of  vegetation  root  matrix  and  soil  
biota  in  soil  retention  

6.1  Maintenance  of  arable  land.  

               6.2  Prevention  of  damage  from  erosion/siltation  
7   Soil  formation   Weathering  of  rock,  accumulation  of  

organic  matter  
7.1  Maintenance  of  productivity  on  arable  land.  

               7.2  Maintenance  of  natural  productive  soils  
8   Nutrient  regulation   Role  of  biota  in  storage  and  re-‐cycling  of  

nutrients  (eg.  N,P&S)  
Maintenance  of  healthy  soils  and  productive  ecosystems  

9   Waste  treatment   Role  of  vegetation  &  biota  in  removal  or  
breakdown  of  xenic  nutrients  and  
compounds  

9.1  Pollution  control/detoxification.  9.2  Filtering  of  dust  particles.  

               9.3  Abatement  of  noise  pollution  
10  Pollination   Role  of  biota  in  movement  of  floral  

gametes  
10.1  Pollination  of  wild  plant  species.  10.2  Pollination  of  crops  

11  Biological  control   Population  control  through  trophic-‐
dynamic  relations  

11.1  Control  of  pests  and  diseases.  11.2  Reduction  of  herbivory  
(crop  damage)  

     Habitat	  
Functions  

Providing	  habitat	  (suitable	  living	  space)	  
for	  wild	  plant	  and	  animal	  species  

Maintenance  of  biological  &  genetic  diversity  (and  thus  the  basis  
for  most  other  functions)  

12  Refuge  function   Suitable  living  space  for  wild  plants  and  
animals  

Maintenance  of  commercially  harvested  species  

13  Nursery  function   Suitable  reproduction  habitat   13.1  Hunting,  gathering  of  fish,  game,  fruits,  etc.  13.2  Small-‐scale  
subsistence  farming  &  aquaculture  

     Production	  
Functions  

Provision	  of	  natural	  resources       

14  Food   Conversion  of  solar  energy  into  edible  
plants  and  animals  

14.1  Building  &  Manufacturing  (e.g.  lumber,  skins).  14.2  Fuel  and  
energy  (e.g.  fuel  wood,  organic  matter).  14.3  Fodder  and  fertilizer  
(e.g.  krill,  leaves,  litter)  

15  Raw  materials   Conversion  of  solar  energy  into  biomass  
for  human  construction  and  other  uses  

15.1  Improve  crop  resistance  to  pathogens  &  pests.  15.2  Other  
applications  (e.g.  health  care)  

16  Genetic  resources   Genetic  material  and  evolution  in  wild  
plants  and  animals  

16.1  Drugs  and  pharmaceuticals.  16.2  Chemical  models  &  tools.  
16.3  Test-‐  and  essay  organisms  

                                                        
5 Sustainable goods and services only 
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     Functions	   Ecosystem	  processes	  and	  components	   Goods	  and	  services	  (examples)	  

17  Medicinal  
resources  

Variety  in  (bio)chemical  substances  in,  
and  other  medicinal  uses  of,  natural  
biota  

Resources  for  fashion,  handicraft,  jewelry,  pets,  worship,  
decoration  &  souvenirs  (e.g.  furs,  feathers,  ivory,  orchids,  
butterflies,  aquarium  fish,  shells,  etc.)  

18  Ornamental  
resources  

Variety  of  biota  in  natural  
ecosystems  with  (potential)  ornamental  
use  

    

     Information	  
Functions  

Providing	  opportunities	  for	  cognitive	  
development  

    

19  Aesthetic  
information  

Attractive  landscape  features   Enjoyment  of  scenery  (scenic  roads,  housing,  etc.)  

20  Recreation   Variety  in  landscapes  with  (potential)  
recreational  uses  

Travel  to  natural  ecosystems  for  eco-‐tourism,  outdoor  sports,  etc.  

21  Cultural  and  artistic  
information  

Variety  in  natural  features  with  cultural  
and  artistic  value  

Use  of  nature  as  motive  in  books,  film,  painting,  folklore,  national  
symbols,  architect.,  advertising,  etc.  

22  Spiritual  and  
historic  
information  

Variety  in  natural  features  with  spiritual  
and  historic  value  

Use  of  nature  for  religious  or  historic  purposes  (i.e.  heritage  value  
of  natural  ecosystems  and  features)  

23  Science  and  
education  

Variety  in  nature  with  scientific  and  
educational  value  

Use  of  natural  systems  for  school  excursions,  etc.  Use  of  nature  
for  scientific  research  

 
 

de Groot explains that these values are all part of an interconnected system. As such, the 

use of one value will affect the other values according to these relationships. The impacts 

on other values and resources should therefore be determined when exploring the impacts 

inherent in using these resources. As noted above (Table 4), services may produce 

multiple functions (e.g., favorable climate produces optimal gas regulation and further 

climate regulation). Similarly, functions may produce multiple services (e.g., water 

regulation produces natural irritation, drainage, and a medium for transport). 

Beyond the bias and statistical errors that may confound the results from these 

methods, there is another, extremely important lurking variable: the baseline data upon 

which the surveys, public opinions, and hedonic values are based. The data necessary 

for determining the condition of the Gulf before the discharge occurred is, for the most 

part, missing due to prohibitive costs and decreasing government funding (Ritchie and 

Keller 2008, Ragen 2010, Amos and Norse 2010). Without scientific data, an individual 

taking a survey regarding their previous and current valuations of the Gulf cannot make 
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an informed response – leading to the same “dollar bill” scenario. In the absence of 

scientific knowledge, a multitude of extremely valuable resources whose worth is not 

immediately apparent will inevitably be discounted in these calculations. Additionally, 

an understanding of the long term effects and any associated loss in value cannot occur 

without long term studies to inform this understanding. 

Without currency, determining the cost of most anything would be a 

challenge, and the resources damaged by the disaster in the Gulf are no exception. We 

may consider the intrinsic value of the environment in and of itself, but without a 

dollar value, this value is simply an abstract concept with no simple solution as to its 

determination. Any valuation of the environment based on currency is necessarily 

anthropocentric: the dollar is the universal symbol of sweat equity. It is a direct and 

incremental determination of how much each individual is willing to work and to 

sacrifice in order to retain a specific resource, which in turn is an invaluable aid when 

determining what is and is not worthwhile in terms of policy. From this aspect, the 

NRDA process has huge potential. 

While the prospect of finding the most efficient allocation of human effort is an 

exciting prospect, it is important to realize the fundamental basis upon which these 

methods lie. It would seem that policy has come to rely too heavily on these valuation 

methods (based on one value system, no less) without first investing in the necessary 

research. In fact, many scientists have spoken out in protest of this policy. For example, 

The National Academy of Sciences has spoken out against the older valuation method, 

which is based on the Exxon Valdez oil spill (Joyce 2011). Essentially, the responsible 

parties were made to pay based on acreage exposed to oil and the number of deaths in 
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animal populations. The National Academy of Sciences believes that the Deepwater 

Horizon payout should be based on “lost ecosystems services” instead, as explained 

above. Going even further, the National Research Council has additionally suggested 

examining the ecosystem as a whole (Spinner 2011b).  Even with this idea, however, the 

Council gave an example of a marsh protecting human property, which might be more 

valuable than a remote marsh. Unfortunately, this valuation method seems too uncertain 

on its own. What if this remote marsh actually turned out to be more valuable to humans 

long-term (by providing a breeding ground for key seafood species, for example). In 

response to this problem, the Strategic Scientists Work Group, SSWG, is examining 

possible long-term consequences of the spill (Spinner 2011a). Specifically, SSWG seeks 

to examine the interconnection of biological, social, economic, and cultural effects 

resulting from the spill to more accurately determine the value of the resource to humans. 

 

THE NEED FOR DATA 

Ecosystem valuation methods all currently strive to determine the real 

anthropogenic value of these resources to human society more accurately – an important, 

though perhaps partial, goal. Unfortunately, these new and different ideas do not negate 

the same first step for any assessment: determining the damages caused by the spill and 

measuring their extent. In fact, environmental valuation methods require more data, as a 

basis for accurately determining which resource is truly the most valuable to society. For 

example, without any data to extrapolate the future populations in every marsh, scientists 

will not know which one will yield the most seafood, and thus will make the same error 

mentioned earlier, of simply choosing the marsh providing the most protection against 
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weather. This example also points out the complexity of each of these decisions. All of 

the benefits of each resource (of which there are many) must be accurately determined, 

and then weighed against one another. Possessing a clear understanding of all of the 

impacts of the spill is crucial to the recovery of the ecosystem. 

To truly possess this understanding in future assessments, the measurement of 

the impacts must occur immediately after the spill (United States 2011b). These 

baseline data would provide scientists with the concentration of the pollutants, the 

distribution of the pollutants, and the toxicity of the pollutants in real time. Optimally, 

independent scientists would obtain these data to minimize bias. Unfortunately, access 

for independent scientists to the spill was limited, especially during the initial 

discharge. Still, independent scientists were able to obtain some data.  A trajectory 

forecast during response proved useful for many scientists’ calculations (Anonymous 

2010a). Other scientists are attempting to make a retrospective assessment to 

compensate for data limitations (Anonymous 2011b). In 2011, Steve Murawski, from 

the USF College of Marine Science, is using fish organs called otoliths, which contain 

layers that record environmental contaminant exposure; these may be used to measure 

environmental effects over time (Spinner 2011a). The Gulf Research Initiative is 

funded with a $500 million budget paid by BP, of which $40 million has been 

dispensed so far (33 U.S.C. § 2702(d)(1)(A) 2011). Although BP funds the group, it is 

managed independently of BP, thus minimizing BP’s influence over its findings. 

Though a sizable amount of data regarding the spill has been collected, scientists 

have a long way to go, and significant gaps in research remain (Anonymous 2011b). For 

the extent and fate of the spill, scientists must determine the interactions of dispersed 
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and non-dispersed oil components with marine snow particles and re-suspended 

sediments, the effect of dispersant on deposition, partitioning, toxicity, and degradation 

(deep sea and in presence of high flow rates), and the chemical composition of seeps. 

For impacts and mitigation in coastal environments, data sharing must be improved 

between federal and non-federal scientists. For impacts and mitigation for offshore 

environments, scientists need more data on neuston impacts, plankton communities and 

young squid, sedimentary fates, and an overarching ecosystem model. To examine the 

impacts on human health accurately, scientists need more data on impacts to subsistence 

uses of the Gulf, health impacts of algal blooms and toxins from the spill, and further 

characterization of contaminant mixtures, as well as studies on the influence of 

litigation. More fishery-independent monitoring across species from microbes to sperm 

whales is needed for assessment of living marine resources, along with more data on 

deepwater environments, habitat use, and dissolved oxygen. 

COLLECTING DATA AND MAKING ASSESSMENTS 

Table	  5	  -‐	  Status	  &	  Early	  Results	  of	  Ongoing	  Damage	  Assessment	  Efforts	  (United	  States.	  National	  Commission	  on	  the	  
BP	  Deepwater	  Horizon	  Oil	  Spill	  and	  Offshore	  Drilling.	  2011a)	  

Resource	  focus	   Studies	  

All  resources   Review  historical  information  to  help  document  baseline  conditions  
Water  column  and  sediment  

(Water,  Oil,  Sediment)  
Document  the  amount  of  oil  in  the  water  and  determine  how  and  where  the  oil  is  moving.  
• Water  quality  surveys  à  presence  of  oil  at  various  depths  
• Transect  survey  s  and  sentinel  stations  à  detect  submerged  oil  
• Plume  modeling  and  other  studies  à  provide  detail  about  the  oil  type  and  how  it  moves  

in  the  water.  
• Sediment  sampling  à  documents  the  presence  of  oil  across  habitats.  

Shorelines  
(Beaches,  Wetlands,  
Mudflats,  Mangroves)  

Document  the  extent  and  amount  of  oil  on  shoreline  habitats  
• Aerial  surveys  à  provide  a  bird's  eye  view  of  coastlines  to  determine  the  extent  of  oil;  the  

resulting  maps  and  data  help  target  ground  surveys.  
• Ground  surveys  à  collect  more  detailed  data  on  degree  of  oiling  and  focus  future  data  

collection  efforts.  
Aquatic  Vegetation  

(Seagrasses,  Sargassum)  
Document  the  presence/diversity  of  aquatic  vegetation,  and  determine  if  it  has  been  oiled.  
• Aerial  surveys  à  degree  of  oiling  of  aquatic  vegetation  by  location  
• Ground  surveys  à  more  detailed  data,  determination  of  focus  for  future  data  collection  

Fisheries  
(Plankton,  Fish  larvae,  
Nearshore  fish,  Offshore  fish)  

Determine  presence/diversity  of  fish/plankton;  determine  degree  of  oiling  
• Plankton,  invertebrate,  fish,  and  fish  larvae  surveys  
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Resource	  focus	   Studies	  

Shellfish  
(Oysters,  Mussels,  Shrimp,  
Crabs)  

Same  as  fisheries,  but  for  shellfish.  
• Oyster  surveys  à  determine  presence,  provide  tissue  for  lab  analysis  
• Mussel  collections  à  oiling  of  mussels  
• Shrimp  surveys  

Corals  
(Shallow  water  corals,  
Deepwater  Corals)  

Same  
• Shallow-‐water  coral  surveys  and  tissue  collection  
• Deepwater  coral  surveys  and  tissue  collection  
• Monitoring  devices  installed  in  coral  communities  

Marine  Mammals  &  Turtles  
(Whales,  Manatees,  
Dolphins,  Sea  Turtles)  

Document  the  presence/diversity  of  marine  mammals  and  turtles,  and  determine  if  they  have  
been  oiled.  
• Aerial  surveys  document  the  location  of  marine  mammals  and  turtles  before  they  have  

been  impacted  by  oil,  and  document  the  location  and  number  of  marine  mammals  and  
turtles  that  may  be  oiled,  distressed,  or  dead;  these  surveys  also  document  the  potential  
changes  in  marine  mammal  behavior  and  distribution.  

• Tissue  sampling  from  live  and  dead  sea  turtles  and  marine  mammals  helps  assess  oil  
exposure.  

• Acoustic  technology  and  satellite  tags  help  scientists  assess  the  behavior  and  movement  
of  marine  mammals.  

Birds  
(Shorebirds,  Colonial  
seabirds,  Pelagic  seabirds,  
Secretive/marsh  birds)  

Document  the  presence/diversity  of  birds,  and  determine  if  they  have  been  oiled.  
• Ground  surveys  identify  injured,  dead,  or  oiled  birds  on  shorelines.  
• Aerial  and  photograph  surveys  of  open  sea,  shorelines,  and  islands  help  
• identify  the  location  and  abundance  of  birds,  and  determine  if  they  and/or  
• their  habitats  have  been  oiled.  
• Ground  and  boat  surveys  in  marshes  document  the  abundance  and  degree  of  
• oil  affecting  marsh  birds;  radio  transmitters  provide  for  the  assessment  of  bird  
• movement  and  mortality.  
• Point  and  transect  boat  surveys  help  scientists  monitor  pelagic  birds.  

Terrestrial  Species  
(Terrapins,  Crocodiles,  Small  
Mammals)  

Document  the  presence/diversity  of  terrestrial  species,  and  determine  if  they  have  been  oiled.  
• Ground  surveys  help  identify  and  quantify  oiled  animals  and/or  habitats.  

    Human  Use  
(Public  beaches  and  parks,  
Public  facilities,  Cultural  
uses)  

Document  the  many  ways  humans  recreationally  use  and  enjoy  the  natural  resources  of  the  Gulf,  
if  these  uses  or  enjoyment  have  been  impacted  by  the  spill,  and  if  so,  to  what  extent.  
• Overflight  Surveys  identify  public  beach  use.  
• Intercept  Surveys  identify  public  boat  ramp  use.    
• Information  Surveys  to  assess  cultural  uses.  

 
Different assessment categories, outlined in (Anonymous 2011a), have different 

requirements, both in terms of the data collected and the recovery efforts considered. For 

the shoreline, scientists must decide whether the wetlands should be cleaned (Zhu 2004). 

To make an informed decision, they must determine the damage caused by either 

decision and weigh the pros and cons. Considerations for the decision include the 

volume of oil, how the oil is distributed, the recovery timeline, and the effect of either 

decision on plants and animals. 

For aquatic species, scientists must estimate mortality levels, determine the level 

of contamination in individual species, and examine the food chain, both individually 
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and holistically (Bahner and Hansen 1988). Essential data on birds includes mortality, 

environmental contamination, and exposure to contaminants through diet (Cox 1980). 

Collection methods include aerial surveys, ground surveys, nearshore boat surveys, 

offshore boat surveys, and radio telemetry (United States 2011b). For aquatic vegetation 

and corals, scientists must determine the change in density of the vegetation, the 

concentration of contaminants, and must use the data to interpolate future populations in 

order to determine. Collection methods include aerial surveys, field surveys in large beds 

of aquatic vegetation, coral surveys, tissue collections, and contaminant surveys 

(Skupien and Cicero 2010, United States 2011b). 

Regarding the water column and sediments, scientists must determine the amount 

of oil still present in the water (NRC Committee to Review the Outer Continental Shelf 

Environmental Studies Program 1990). Some believe the amount of oil remaining in the 

water to be as low as 25% (33 U.S.C. § 2702(d)(1)(A) 2011). However, University of 

Georgia marine scientist Samantha Joye discovered oil plumes 15 miles long, several 

miles wide, and 300 feet thick, that may be found at depths of 2300 feet to 4200 feet 

(Fahmy 2010). Core samples from the sea floor taken by the scientist during August 

2010 contained oil up to 70 miles from the discharge site. Joye estimates that as much as 

80 percent of the oil is still present in the water column. 

To determine the impacts on recreational opportunities and human use, 

scientists must examine several services that the Gulf provides (Skupien and Cicero 

2010, United States. National Commission on the BP Deepwater Horizon Oil Spill and 

Offshore Drilling. 2011). For fishing, scientists should perform plankton surveys, 

invertebrate surveys, adult fish surveys, and larval fish surveys. Oyster surveys, tissue 
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and sediment sampling, and mussel, crab, and shrimp collection should be employed 

when examining shellfish. For general enjoyment of the beach and other natural 

settings, scientists should perform aerial surveys and ground surveys. 

To evaluate the effects of dispersants, scientists should explore the effects when 

the dispersants and oil are combined in the water column (Allen 1984). Scientists are 

specifically examining Corexit 9500, as this was the most notably used dispersant 

throughout the spill response. 

 
 

REQUIREMENTS FOR RECOVERY 

Any plan for recovery must include provisions focusing on the economy, the 

environment, and human health. Notably, NRDA specifically calls for “enhancement” of 

the environment through recovery efforts (United States 1990). “Enhancement” in this 

instance denotes the requirement that the resource should be restored to a condition 

better than before the spill occurred, rather than targeting restoration to the same 

condition. As such, recovery efforts should focus on alleviating both spill impacts and 

environmental issues previous to the spill. The valuable wetlands of the Gulf have 

already undergone large-scale physical changes. The cost of ignoring these changes 

alone, not including the damages from the spill, would lead to an estimated cost of $41 

billion, while restoring the Gulf would yield an estimated benefit of $21 billion (Batker 

et al. 2010). Reparations of these damages should be expeditiously and comprehensively 

implemented. Funding for these recovery efforts would presumably originate from civil 

penalties paid by the responsible parties; however, the absence of a budget explicitly laid 

out for long-term regional recovery has created issues less than two years after the 
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incident (Mabus 2010). 

 

LONG-TERM RECOVERY 

With all the environmental resources at stake, it is crucial that funds are 

dedicated specifically to long-term recovery efforts (Mabus 2010).  This funding 

should be consistent in its availability as well as adequate to sustain necessary 

recovery efforts. Currently, regional restoration has no funding. Funds must be 

directed to the Gulf region as a whole to address issues spanning across multiple 

states. Allocating funds exclusively to individual state significantly reduces the 

efficiency of these efforts (Mabus 2010, United States 2011b). Dedication of Clean 

Water Act Civil Penalties to the Gulf Coast Recovery Effort would help to alleviate 

these issues. According to testimony before the commission, the total cost of these 

efforts will be $15-$20 billion dollars. Addressing these regional issues would be 

further simplified by establishing an agency dedicated to supervising the allocation 

of funds and resources. 

To achieve success, recovery efforts will need organization, adequate funding, 

scientific knowledge, and a means to gauge public interest and the desires of the 

community. Those involved would have to exercise caution due to the fact that NRDA 

has historically focused on coastal restoration (United States 2011b). This is why data 

are so crucial, since so much less is known about deep-water marine environments. 

However, beyond the immediate benefits to environmental resources, long-term 

recovery efforts would provide an opportunity to gain additional knowledge and data 

regarding the environment as well as informing which methods prove to be the most 
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optimal in response to a deep-water oil discharge. 

Those involved in recovery efforts should also take care to observe the NRDA 

requirement of enhancement. The Gulf was already in a fragile state before the spill due 

to other environmental stressors. Restoring to this degraded state would not be sensible if 

we truly expect to salvage the many environmental services the Gulf has to offer. 

Recovery decisions should be inclusive of the public, educated, objective, and should 

include scientific input to ensure objectivity and knowledge for issues such as deepwater 

impacts, which are poorly understood. Decisions should also take into consideration 

national impact, overall contribution to the environment, and should consider factors 

other than the spill contributing to a specific issue. 

The Gulf Coast Ecosystem Restoration Task Force is composed of federal 

government, state governments, local governments, non-profit organizations, 

community groups, scientists, academics, the private sector, and the public (Mabus 

2010). Membership includes federal, state, and tribal representatives. Federal 

membership is comprised of the Department of Agriculture, the Department of 

Commerce, the Department of the Interior, the Department of Justice, and the 

Department of Transportation; the Environmental Protection Agency, US Army Civil 

Works and Corps of Engineers, the Council on Environmental Quality, the Office of 

Science and Technology Policy, the Domestic Policy Council and the Office of 

Management and Budget. The Department of Health and Human Services, the 

Department of Homeland Security, the Department of Labor, and the Small Business 

Administration and other agencies serve as advisors. There is also one representative 

from each state located on the Gulf. The Task Force is led by chair, who is a federal 
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representative, and two state representatives serving as co-chairs. 

The Gulf Coast Ecosystem Restoration Task Force is responsible for overseeing 

the execution of recovery plans (Mabus 2010). The Task Force could be improved by 

allowing it the authority to impose specific objectives. The task force could make the 

more challenging decisions, such as balancing state and regional interest, speed and 

precision when implementing a particular restoration plan, and could also be 

responsible for incorporating the opinion of the public in recovery decisions. 

 

HEALTH AND HUMAN SERVICES EFFORTS 

Many individuals employed as responders to the spill were unskilled and not 

medically evaluated beforehand (United States 2011b). Without an evaluation before 

exposure, assessments that may be performed regarding the health impact of the spill will 

be minimal. Fortunately, the National Institute for Occupational Safety and Health 

collected a modest amount of data at the very beginning of the cleanup efforts (Reardon 

2011). Additionally, the National Institute of Environmental Health Sciences has initiated 

the Gulf Long-term Follow-up study, which will monitor the health of 55,000 cleanup 

workers for at least 5 years. This study will face complications due to its late start date 

(10 months after the explosion, due to a lengthy approval process), and due to the 

multiple and varying responsibilities assigned to each individual worker. Other than the 

physical health of those cleaning up the spill, the effects on those residing near the spill, 

and the mental health impacts of the spill must also be evaluated (United States. National 

Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling. 2011a). This 

leads to two conclusions: that more specific protocols for handling health-related effects 
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stemming from the spill should be outlined by the EPA in the case of future incidents, 

and that the approval process for health studies should be reformed to allow health 

studies to begin immediately, thus allowing for the immediate establishment of baseline 

data. More health data should also be taken to aid health-related decisions made in 

response to future spills 

 

ECONOMIC IMPACT AND RECOVERY 

April 19th, 2011 marked the date that the remaining fisheries in the Gulf opened 

for business after being closed due to the spill (33 U.S.C. § 2702(d)(1)(A) 2011). 

However, due to the tainted image of the Gulf perceived by consumers, there has been a 

pervasive distrust of seafood from the Gulf, and a resulting decline in consumption (33 

U.S.C. § 2702(d)(1)(A) 2011, United States. National Commission on the BP Deepwater 

Horizon Oil Spill and Offshore Drilling. 2011). Fisheries in the Gulf face a potential 

minimum loss of $247 million due to the spill, with longer-term impacts that remain less 

certain (McCrea-Strub et al. 2011). 

The spill’s negative effects on the Gulf’s image also damaged the tourism 

industry. The remaining oil still affects the environment such that it indirectly affects 

fisheries for humans. Also, oyster beds were harmed by fresh water from the Mississippi 

River, which was released to prevent oil from leeching into the coast lines. However, 

according to some sources, a few fish stocks were actually helped due to the brief 

moratorium on fishing. For business losses resulting from the spill, the Gulf Coast 

Claims Facility decides claims, not BP (33 U.S.C. § 2702(d)(1)(A) 2011). Still, the proof 

that damage to business is a result of the spill, rather than other factors, requires 
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meticulous documentation. 

 
 

CONCLUSION 

 Many effects of the Deepwater Horizon Oil Spill may last for decades, and some 

may last even longer than that. Given the importance of the Gulf ecosystem, the known 

impacts of the spill are frightening enough: harms to birds, turtles, marine mammals, and 

biodiversity in general; health impacts on humans, with studies of these effects just now 

beginning; and economic impacts, ranging from the seafood industry, to tourism and 

other ecosystem services. Still, it is the unknown effects that are the most concerning, 

because this lack of information stands in the way of determining just how severe the 

long term impacts will be. Even simple questions, such has how much oil remains in the 

water, do not have a definite answer, thus illustrating the problems inherent with more 

complex questions. What damages are still reparable? What qualifies as irreparable or 

irreplaceable? And, most crucially of all, what is the most sensible plan for addressing the 

impacts from a disaster of such unprecedented proportions? 

 While there is no definite answer to this yet, some general ideas have been 

presented in this paper as critical elements in putting a plan together. For one, more 

preparation is needed in the future, in the case of a future (and seemingly inevitable) oil 

pollution disaster. This preparation will require more baseline data, and necessitates 

independent scientific research, on human health effects, environmental effects, and 

economic effects. Particular to health effects, planning for health studies must be 

reformed, and a more expedient approval process for these studies is needed. 

Additionally, a greater understanding of these effects is needed to draw a more definitive 
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link to oil exposure specifically. Dispersants, which have impacts on human health and 

on the environment, have been used in a manner likened to a “giant experiment” in the 

Gulf, specifically regarding the large volume released into the water column. The moral 

considerations of using an epic natural disaster as a subject for experimentation are 

debatable, but, since the damage has already been done, the outcome of this action should 

be used to inform future decisions. 

 Obviously, any plan for dealing with a pollution crisis of this magnitude will need 

to include provisions for restoration efforts. The Gulf of Mexico was already in a fragile 

state, subjected to stress from pollution before the spill, so the call to restore resources to 

a condition greater than before the spill in the Oil Pollution Act will be critical to the 

success of the Gulf during restoration efforts. These efforts will also help to offset the 

issue of resources that cannot be restored, though this is a far cry from the total 

compensation necessitated by these losses. Unrecoverable resources also underscore the 

need for a comprehensive damage assessment system. The current functions of NRDA 

strategically simplify ecological complexity in an attempt to expedite analysis of these 

losses. However, does expediting analysis justify this simplification? This system as 

currently stands certainly holds many benefits. It readily brings attention to the value of 

nature, and to the need for scientific research. It attempts to take more abstract views, 

such as non-use values, into account, and ideally aims to create an environment that is the 

most useful to human society. It moves beyond theory towards a plan that may be 

implemented immediately, backed by historical precedent and familiarity. 

Unfortunately, simplification through human-centered valuation carries moral 

qualms and issues of inaccuracy. Anthropocentric valuation necessarily ignores the 
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intrinsic values of nature, in spite of the fact that a considerable percentage of the 

population subscribes to these values in and of themselves (PETA, for instance). These 

values and needs of society are further subject to change, and may become less focused 

on human uses alone. What’s more, this system might fail to bring even certain human-

use values into account. These unknown values include future values brought about by 

unforeseen circumstances, as well as resources left undiscovered due to a lack of 

scientific data. Assessing resource damages is a complex process. This complexity 

increases the potential for errors and makes monetization of more abstract values 

inaccurate and expensive. Economic analysis alone may fail to include the qualitative or 

ineffable values beyond economic or scientific measurement altogether. Given these 

setbacks, damage assessment ought to incorporate multiple value systems, including 

human values, intrinsic values, and future value. In addition to focusing on specific 

losses, assessment should account for ecosystem services as a whole, as well as long-term 

impacts, thereby taking a more holistic approach to ecosystem restoration. 

Exploration of damage impacts and assessment, and of preparation for the future, 

has underscored two main influences on the valuation process as a whole. The first 

influence has been repeated as important, but fundamentally lacking, throughout this 

paper: scientific data. Knowledge gleaned from independent scientific research would 

help to inform policy decisions, future planning, health impacts and protocols, response 

efforts, resource losses, and damage assessments, essentially covering the entire spectrum 

of issues pertinent to instances of oil pollution. Since this data has such broad and far-

reaching implications for vital resources, it is astounding that actual research remains so 

sparse. Improvement of Natural Resource Damage Assessment (and prevention) therefore 
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will critically depend upon increasing attention, efforts, and funding devoted to scientific 

research and analysis.  

The second influence affecting resource management and damage assessment is 

cultural perceptions. Societal attitudes, governed in large part by cultural norms, will 

influence the individual political constituents voting on environmental issues, as well as 

those individuals’ valuations of the environment for methods such as contingent 

valuation. How society defines the environment and its relationship to it will govern the 

manner in which the environment is managed. Is human society distinct from the 

environment, or are they connected, and, if so, to what degree? How do we define an 

ecosystem? Is a system consisting only of bottom feeders ok, even with a decrease in 

biodiversity? Is this still considered an ecosystem? The use of dispersants exemplifies the 

fact that humans value one aspect of an ecosystem in favor of the other. Namely, deep-

water organisms are not as valuable as the marine life and birds at the surface. Out of 

sight, out of mind, some might say. Given the shift in focus towards environmental 

valuation, the Gulf Oil Spill has provided an opportunity for public awareness of the 

environment, its relationship to humanity, our reliance on it, its intrinsic values, and our 

own personal values towards it. Hopefully, the potential to reexamine and renew these 

perspectives will not be lost. 
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