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Introduction 

The main regulatory and policy instrument for addressing PCBs in the U.S. since 1977 has been the Toxic Substances Control Act, although many other laws encompass some aspect of PCB regulation relevant to their specific domains. TSCA is characterized by an architecture which differentiates risks from PCBs based on use and chemical concentration, and establishes regulations with the goal of diminishing environmental levels of PCBs. 

The Clean Water Act, while not addressing PCBs explicitly, has been significant in establishing the principles of zero discharge and virtual elimination of toxic chemicals into the nation’s waterways, and setting the bar for water quality as “fishable, swimmable.”  The Great Lakes Water Quality Agreement, a non-binding treaty between the U.S. and Canada, further codified the principles of virtual elimination and zero discharge, and called for a policy of sunsetting persistent bioaccumulative toxics in the Great Lakes by both parties.  The Great Lakes Binational Toxics Strategy embodies the mandates of the GLWQA in a joint policy initiative between the U.S. and Canada, and the Persistent Bioaccumulative Toxics (PBT) program is the expression of this strategy in the U.S.   The Great Lakes Legacy Act of 2002, while not directly addressing PCBs, also has a significant impact on PCB policy as it authorizes funding to remediate contaminated sediments in the Great Lakes Basin “Areas of Concern”.

Four critical gaps in U.S. policy have been identified which have substantially inhibited progress toward reaching the goals of virtual elimination and zero discharge of PCBs into the Great Lakes.  These are: 1) the failure to address the historical deposition of PCBs, which persist and recycle throughout the environment; and lack of political will and dedicated resources to accomplish permanent destruction; 2) conflicting laws and policies, most clearly seen in the conflict between the goals of virtual elimination and zero discharge and the conceptual framework of TSCA, which allows continued use of PCBs; and a fragmented regulatory structure where several offices and agencies are charged with overseeing PCB policy, often with conflicting agendas; 3) the failure of the TSCA regulatory structure to reflect current scientific data and a shifting risk assessment paradigm, resulting in an absence of policy to address PCB concentrations less than 50 ppm;  and 4) the reliance on voluntary rather than mandated reductions in PCB concentrations of transformers and other electrical equipment – uses which were “grandfathered in” under the Act; combined with inadequate reporting and record-keeping requirements. 

The PBT program, with its focus on integrating what have traditionally been “separate regulatory activities aimed at different environmental media”
 is a laudable and long overdue attempt to close some of these gaps and to build bridges that will facilitate PCB cleanups and overcome some of the barriers identified in this report. Nonetheless, the limitations inherent in ongoing grandfathered uses of PCBs, relying on voluntary reporting, maintaining the 50 ppm action level, and the lack of adequate resources and technology for permanent destruction of PCB-contaminated sediments will continue to present a challenge for legislators and regulators.
I.
How PCBs are regulated in the U.S. - U.S. and Binational PCB Policy Programs
Toxic Substances Control Act (TSCA)
Regulations governing the use and disposal of PCBs in the U.S. are found in 40 CFR Part 761 of the Toxic Substances and Control Act (TSCA) of 1977.  Section  §761.1 in Subpart A establishes the general applicability of the Act: “This part establishes prohibitions of, and requirements for, the manufacture, processing, distribution in commerce, use, disposal, storage, and marking of PCBs and PCB Items.”  While the new manufacture or production (with some well-defined exceptions) of PCBs was banned in the U.S. starting in 1978, the general principle which drives the continued use and disposal of existing PCBs is the determination of whether or not such use represents an “unreasonable risk of injury to health or the environment” noting that  “any exposure of human beings or the environment to PCBs . . .  may be significant depending on the quantity of PCBs involved in the exposure, the likelihood of exposure, and the effect of exposure.”

The implementing regulatory framework adopted a system of controls driven by the form the PCBs take (that is, liquid form, non-liquid form, or multi-phasic, meaning a combination of liquid and non-liquid forms) and the amount of PCBs in each form.  The degree of risk presented by any given form of PCBs is determined by the concentration of PCBs in the object used – dielectric fluid in electrical equipment, for example - or the material to be cleaned up in spills, disposed of in waste products, or remediated in media such as soil, sediments or water. As the concentration of PCBs increases, the regulatory regime becomes more restrictive (generally speaking), with greater reporting and marking requirements.  In general (with exceptions), PCBs in concentrations of less than 50 ppm in most media are not considered by the regulations to pose an unreasonable risk to “human health or the environment.” As a result, most sources of PCBs, particularly electrical equipment, with concentrations of less than 50 ppm are excluded from regulation.   

A second guiding principle of the regulations is based on the probability or likelihood of PCB exposure.  The regulations express this in the negative, providing that “no person may manufacture, process or distribute “any PCB, or any PCB Item regardless of concentration, in any manner other than a totally enclosed manner in the United States”
 unless specific exemptions are met or authorized, at the same time; further providing that “totally enclosed activities may contain PCBs in any concentration.”  [emphasis added]. This exemption has proved to be critical; activities grandfathered under this exception encompassed a very large segment of PCBs in use at the time TSCA was implemented. “Permissible uses” included transformers, electromagnets, voltage regulators, switches, circuit breakers, reclosers and cable, and all capacitors [40 CFR 761.20]. 

The Agency planned to address PCBs in transformers through a “phase-out” process.  While the general concentration limit for PCB use was 50 ppm, the use of all equipment which used PCBs in concentrations of 500ppm or greater continued to be allowable until such time that retrofitting or repair was operationally required.  At that point, the transformers had to be retrofitted with non-PCB oils, but only at such time, and not until. The regulations did not provide a mandated timetable for the phase-out, and the result is that more than thirty years after the passage of TSCA, transformers with PCB concentrations well over 50 ppm are still in use.  The use of PCB capacitors was allowed for the remainder of the capacitor’s useful life; coming under direct regulatory control only in the event of a leak or at the time of the item’s disposal. “Virtually all” capacitors built prior to 1978, “were filled with PCB fluid at a concentration near 100 percent” and 100% of them  “contained “PCBs at concentrations of 500 ppm or greater”
 Again the regulations did not provide a mandated timetable for the phase-out of PCB and PCB-contaminated capacitors and large numbers remain in use today. 

Even with a large segment of PCB uses grandfathered in, the Agency did not require mandatory reporting of the location of this equipment nor of its PCB concentration level, and no attempt was made to establish a national inventory of PCB sources in use at the time TSCA was passed.  Recordkeeping was on-site, and primarily designed for the purpose of demonstrating to inspectors that the regulations were being followed in the course of day-to-day operations such as storage, retrofitting, and disposal, and later, to facilitate mandated hazardous materials planning and information for fire departments.  There was no effort to collect the reporting into local or federal databases.  As discussed below, this aspect of TSCA has had a lasting effect on current PCB policy.

Another aspect of the TSCA regulations, again with lasting impact on subsequent policy, was the codification of incineration and landfilling as the primary means of disposing of PCBs (§761.60). The law focuses both conceptually and practically on disposal of PCBs in contrast to permanent destruction and, by extension, virtual elimination from the environment.  This distinction has profound environmental implications.
  The relatively low cost of and regulatory support for incineration and landfilling have inhibited incentives to find alternative, more environmentally sound technologies. In the two-and-a-half decades since the passage of TSCA, efforts to develop feasible, cost-effective, and environmentally defensible destruction technologies for PCBs have been discouragingly unproductive.  

This has been particularly problematic with regard to the destruction of aquatic sediments, which, in the Great Lakes, represent the largest reservoir of PCB contamination. TSCA does not address (nor was it intended to address) the historic deposition of PCB contamination.  While there are explicit rules governing the disposal of PCBs removed from use, and explicit cleanup requirements for spills occurring subsequent to its passage, the Act and regulations do not address the vast amounts of PCBs that were disposed of prior to TSCA’s enactment, and which remain a significant environmental challenge. 

The passage of TSCA represented a huge step forward in toxics policy by banning new production and use of PCBs in the U.S. and by regulating how existing stores would be handled in terms of spills, disposal, storage, and retrofitting. At the same time, however, the TSCA regulations created a rigid framework for PCB management which over time has become unable to respond to advances in scientific knowledge and policy.  In many respects, the limitations of TSCA have held back U.S. efforts to effectively achieve virtual elimination.


Other U.S. PCB Regulations

In addition to TSCA, PCBs are regulated under several other U.S. laws.  These are enumerated under the section on this site, United States Regulatory Scheme, Federal Legislative Regime.
Great Lakes Water Quality Agreement

In contrast to the TSCA framework, which established permissible uses for PCB’s in the U.S., the Great Lakes Water Quality Agreement
 (GLWQA) is a bilateral agreement between the United States and Canada which calls for virtual elimination of PCBs in the Great Lakes.  This agreement affirms the rights and obligations of the two parties under the Boundary Waters Treaty “to restore and maintain the chemical, physical and biological integrity of the Great Lakes Basin Ecosystem.”  Executed under the aegis of the International Commission on the Great Lakes (IJC), it was first signed in 1972, renewed in 1978, and amended in 1987.  The purpose of the 1987 Protocol was to “to strengthen the programs, practices and technology described in the 1978 Agreement and to increase accountability for their implementation.”  This Protocol also mandated that timetables be set for implementation.  Two binational boards were established within the IJC to assist the Parties in carrying out the joint programs established in the Agreement: the Great Lakes Water Quality Board and the Great Lakes Science Advisory Board.  They have produced several reports which are available on line at the IJC website (www.ijc.org.)


Annex 1 details the specific objectives of the Agreement, substance by substance, and is “based on available information on cause/effect relationships between pollutants and

receptors to protect the recognized most sensitive use in all waters.”  PCBs are defined as organic chemical persistent toxic substances. The objective for PCBs is stated as follows: “The concentration of total polychlorinated biphenyls in fish tissues (whole fish, calculated on a wet weight basis), should not exceed 0.1 micrograms per gram for the protection of birds and animals which consume fish.”  Annex 2 of the Agreement outlines the establishment of Areas of Concern (AOCs), and the development of Remedial Action Plans (RAPs) and Lake-wide Management Plans (LaMPs), which have become key mechanisms for collecting data about use impairments due to contaminants such as PCBs. 

Annex 2 also establishes the concept of  “critical pollutants” in the Great Lakes, which are the priority contaminants to be addressed by the Parties in cleaning up the Lakes.  Critical pollutants are described as “substances that persist at levels that, singly or in synergistic or additive combination, are causing, or are likely to cause, impairment of beneficial uses despite past application of regulatory controls. . .” and include PCBs.  The Agreement has seventeen Annexes which address PCBs indirectly through general discussions of dredging, sediments, hazardous pollutants, persistent toxic substances, surveillance and monitoring, and airborne toxic substances.


The GLWQA is a pivotal document with regard to PCBs in that it states unequivocally that “it is the policy of the Parties that . . . The discharge of toxic substances in toxic amounts be prohibited and the discharge of any or all persistent toxic substances be virtually eliminated.”  This policy codified the strategy of “zero discharge” of PBT substances such as PCBs into all waters of the Great Lakes Basin, and made virtual elimination, at least nominally, the official objective of U.S. government with regard to all subsequent PCB policy and regulation in the Great Lakes.

The Clean Water Act (CWA) and the Great Lakes Initiative (GLI)

Currently, the most active policy debates related to PCBs in the Great Lakes are occurring in the context of agreements and laws separate from TSCA.  The Clean Water Act  (http://www4.law.cornell.edu/uscode/33/ch26.html), established the framework for all regulations related to the discharge of  pollutants into the nation’s waterways, including the Great Lakes. The Congressional declaration of the goals and policy of the Act, in 1972, are as follows: [Chapter 33, Chapter 26, Subchapter I, Sec. 1251]:

(a) Restoration and maintenance of chemical, physical and biological integrity of Nation's waters; national goals for achievement of objective 

The objective of this chapter is to restore and maintain the chemical, physical, and biological integrity of the Nation's waters. In order to achieve this objective it is hereby declared that, consistent with the provisions of this chapter - 

(1) it is the national goal that the discharge of pollutants into the navigable waters be eliminated by 1985; 

(2) it is the national goal that wherever attainable, an interim goal of water quality which provides for the protection and propagation of fish, shellfish, and wildlife and provides for recreation in and on the water be achieved by July 1, 1983; 

(3) it is the national policy that the discharge of toxic pollutants in toxic amounts be prohibited; 


What is most notable about this Act from a policy perspective is that it explicitly articulated a goal of zero discharge and virtual elimination of chemical pollutants, and established the goal of what has come to be known as the “fishable/swimmable” standard for all of the nation’s surface waters, including the Great Lakes.  This Act also instituted the critical concept of anti-degradation, by protecting all U.S. waterways from the enactment of state water quality standards which would diminish existing water quality.  This was particularly important for the Great Lakes, whose water quality was often significantly better than many inland streams and lakes.


In 1990, Congress enacted the Great Lakes Critical Programs Act of 1990, which amended the CWA in an effort to implement provisions of the Great Lakes Water Quality Agreement, specifically mandating the development of

water quality criteria . . . intended to protect human health, aquatic life, and wildlife . . .[and] the first-ever EPA wildlife criteria to protect birds and mammals from long-term exposure to mercury, DDT, PCBs and dioxin.

The Act, which is known as the Great Lakes Initiative (GLI), promoted pollution prevention, and was intended to “standardize Great Lakes water quality protections across the region”
, working in concert with the States.  Title I of the GLI requires EPA to establish water quality criteria for the Great Lakes addressing 29 toxic pollutants (including PCBs) with maximum levels that are safe for humans, wildlife, and aquatic life. It also requires EPA to help the States implement the criteria on a specific schedule.


The Great Lakes Critical Programs Act of 1990 presented an ideal opportunity to reconfirm U.S. commitment to the zero discharge and virtual elimination goals of the Clean Water Act and Great Lakes Water Quality Agreement by incorporating a goal for zero discharge of bioaccumulative toxics in its criteria guidance to the states, but the Agency chose not to do so.  This decision has had an ongoing effect on efforts to achieve virtual elimination and zero discharge of toxic chemicals into the Great Lakes.  

The Binational Toxics Strategy (BNS) and the Persistent, Bioaccumulative and Toxic Pollutants (PBT) Program for PCBs


The Canada-United States Strategy for the Virtual Elimination of Persistent Toxic Substances in the Great Lakes Basin, known more commonly as the Great Lakes Binational Toxics Strategy (BNS)
, is 

a collaborative process by which Environment Canada (EC) and the United States Environmental Protection Agency (USEPA), in consultation with other federal departments and agencies, Great Lakes states, the Province of Ontario, Tribes, and First Nations, will work in cooperation with their public and private partners toward the goal of virtual elimination of persistent toxic substances resulting from human activity . . . so as to protect and ensure the health and integrity of the Great Lakes ecosystem.

The strategy was developed over a two-year period and signed in 1997.  It is described as “a framework for actions to reduce or eliminate persistent toxic substances,”
 and is designed as a series of reduction “challenges” to be completed by 2006.  The BNS is organized under the aegis of the Binational Executive Committee, whose mandate is to coordinate the implementation of the Great Lakes Water Quality Agreement.  According to the U.S. EPA website, the BNS is a policy initiative which “reaffirms the two countries’ commitment to the sound management of chemicals, as stated in Agenda 21: A Global Action Plan for the 21st Century and adopted at the 1992 United Nations Conference on Environment and Development,” and “is guided by the principles articulated by the International Joint Commission’s Virtual Elimination Task Force in the Seventh Biennial Report on Great Lakes Water Quality.”
 

In 1998 USEPA adopted a ‘Multimedia Strategy for Persistent Bioaccumulative and Toxic (PBT) Chemicals’, known as the PBT Program.  This program was presented as an effort to address the fragmentation of EPA’s approach to the problems of PBT chemicals in general, and to apply and operationalize the BNS regarding PCBs not only in the Great Lakes, but nationally.  The overall goal and purpose of the PBT program is described as an effort to 

further reduce risks to human health and the environment from existing and future exposure to priority persistent, bioaccumulative, and toxic (PBT) pollutants. . . The U.S. Environmental Protection Agency (EPA) has developed this draft strategy to overcome the remaining challenges in addressing priority PBT pollutants. . . The PBT challenges remaining stem from the pollutants' ability to travel long distances, to transfer rather easily among air, water, and land, and to linger for generations, making EPA's traditional single-statute approaches less than the full solution to reducing risks from PBTs . . . EPA is committing, through this strategy, to create an enduring cross-office system that will address the cross-media issues associated with priority PBT pollutants.
 

Development of a national action plan
 for PCBs is a key component of the PBT, and the activities in the PBT Program support EPA’s commitments to the BNS (among other goals and objectives). In 2002, EPA published a report entitled Breaking the Cycle 2001-2002 PBT Program Accomplishments, previously available online but no longer listed on the PBT website.  In this document, in a table titled “Description of Priority PBTs and Status of EPA Activities,” the focus of the national action plan is described as a constellation of activities which include: 

· promoting the voluntary decommissioning of PCB-containing electrical equipment; 
· remediating PCB-contaminated sites and sediments; 
· gathering data on PCB sources and routes of exposure;
· enhancing fish and wildlife consumption advisories and communicating to citizens, especially those at high risk, ways to reduce exposure to PCB contamination;
· building the capacity of other countries to comply with international agreements and improve their management of PCB risks.

and Status of EPA Activities 
These echo the overall BNS Great Lakes strategy, and the close linkage between the programs is seen even more explicitly in the PCB portion of the PBT Program table, “Status of Developments on the Level 1 Substances under PBT Strategy”:

	Binational Toxics Strategy Level I Substances


	Effort Level
	Timing
	Features

	Medium to high (much is already done, given EPA's mature PCB program).
	U.S. challenge goal is 90% reduction of PCBs used in electrical equipment by 2006. The BNS workgroup is developing a work plan. A draft national action plan is expected in 1999. EPA will address PCBs in the implementation of the LRTAP POPs
 protocol and the negotiation of the UNEP
 POPs convention, which began 6/98.
	EPA heavily regulates PCBs. Problems include disposing of collected PCBs, remediating contaminated sediments, and motivating other countries (e.g., Russia) to reduce risks from PCBs. Two rules (one complete, one nearly so) will further facilitate industry's remediation, disposal, and replacement of PCBs. The BNS work group is pursuing voluntary reductions through expanding Region 5's PCB phase down program, encouraging national replication of the phase down program, a clean sweep pilot in Chicago, and encouraging a national PCB reduction effort. International capacity building efforts for PCB identification, management, and disposal are underway and will grow in volume and importance with the negotiation and conclusion of the UNEP POPs convention.


These programs represent a positive effort by EPA to address and repair its historically fragmented approach to the Great Lakes and integrate efforts to solve the problems, focus on pollution prevention overall, and acknowledge the centrality of focusing on contaminated sediments to achieve virtual elimination of PCBs in the Great Lakes. Still, both the BNS and PBT strategies and activities suffer from many of the same gaps and constraints as prior PCB policies. 
Both articulate as top priorities promoting the voluntary decommissioning of PCB-containing electrical equipment and remediating PCB-contaminated sites and sediments. To date, however, in practice, transformers remain the focus of discussion and activity in the Great Lakes Binational Toxics Strategy stakeholders’ meetings.  Discussion has not focused on a long-term strategy for attacking the problem of much greater magnitude - the vast reservoirs and current stores of PCBs in contaminated sites and sediments.  The rationale for emphasizing the decommissioning of transformers has been that separate Agency efforts are addressing sediments based on funding proposed in the 2005 budget for sediment remediation in six Great Lakes Areas of Concern
.  And, neither the BNS nor PBT strategy offers a plan for identifying, quantifying and assessing the cumulative health and environmental impacts of the numerous sources of low-level PCB contamination, such as small transformers, capacitors, and other electrical equipment which are not included in the current outreach efforts. It is important that the magnitude of these sources not be under-estimated, and their potential for harm ought to be assessed and documented in a more thorough manner than has been accomplished to date.
Most significantly, while the BNS acknowledges the goal of virtual elimination as articulated in the Agenda 21: A Global Action Plan for the 21st Century adopted at the 1992 United Nations Conference on Environment and Development, it presents a confusing picture of how that goal might one day be attained:

In the U.S., existing and currently planned regulatory actions will contribute to meeting the goal of virtual elimination; however, this Strategy is not a regulatory action, nor is it expected, in and of itself, to lead to the promulgation of any rule or regulation. To the extent that regulatory actions are taken with regard to Strategy substances, they will be governed by the statutes authorizing the actions.
  [emphasis added]
Proposals for substantive and explicit initiatives such as the sunsetting of PBT chemicals as described by the IJC
 are notably absent, and the principle of virtual elimination has been reduced to a “contributory” status rather than a guiding role.  The Guiding Principles
 instead reiterate EPA’s commitment to “control,”  “manage,” and “prevent” releases of PBTs into the environment. The regulations in TSCA governing PCBs similarly do not require virtual elimination, but rather, as discussed here in detail, reduction to below the 50 ppm action level.  In place of virtual elimination and zero discharge are nine Guiding Principles of the PBT strategy, which include “Emphasize cost-effectiveness (e.g., amount of PBT removed per dollar spent)” (the fourth principle), and “Base decisions on sound science”
 (the eighth principle). Tying virtual elimination to cost-benefit analysis and explicitly removing it from the regulatory framework severely undermines the strategy’s effectiveness. Defined by economic priorities rather than protection of human health and the environment, and subjected to the elusive and ill-defined concept of “sound science” (which has historically been used as a means of delaying regulatory implementation and application of precautionary policy
), it emerges significantly weakened. To articulate a goal with no practicable means of achieving that goal suggests that virtual elimination no longer remains at the heart of the PBT agenda.   
Still, the objective of reducing fragmentation in EPA’s approach to PCB contamination, and the efforts to address PCBs in existing unremediated sources are positive and important aspects of the BNS and PBT programs (indeed, this report emphasizes the need to address fragmentation and collect more thorough, accurate, and timely data). These strategies have demonstrated many successes addressing PBT chemicals of concern both in the Great Lakes and nationally.  With regard to PCBs, however, the strategy as a whole is markedly deficient in its lack of a clear blueprint for encompassing all aspects and sources of PCB contamination, including permanent destruction. 
The Great Lakes Legacy Act of 2002


One of the most promising of recent initiatives is the Great Lakes Legacy Act of 2002, also known as the Great Lakes and Lake Champlain Act.  The Act authorizes funding to address projects in Great Lakes Areas of Concern (AOCs) which promote progress on the Remedial Action Plans (RAPs) in those AOCs. $270 million has been authorized over five years commencing in 2004.  Priority for funding will be given to:

· Remedial action for contaminated sediment;

· Projects that have been identified in a Remedial Action Projects Plan and are ready to be implemented; 

· Projects that will use an innovative approach, technology, or technique that may provide greater or equivalent environmental benefits at a reduced cost; or  
· Projects that include remediation to be commenced not later than 1 year after the date of receipt of funds.
 

A “project” is defined by this legislation as one which must “(i) Monitor or evaluate contaminated sediment; (ii) Implement a plan to remediate contaminated sediment; or (iii) Prevent further or renewed sediment contamination
” and will include characterization, assessment, monitoring, or remediation of contaminated sediments, and/or pollution prevention activities to prevent further contamination. 

Although the Act is not explicitly related to PCBs, funding for sediment removal and remediation is a critical component in implementing PCB policy in the Great Lakes.  Millions of cubic yards of Great Lakes sediments represent the most serious reservoir for PCBs in the Great Lakes ecosystem.  As of 2002, the “estimated volume of contaminated sediments removed from or slated for removal from the Great Lakes” was over 21,000,000 cubic yards; and in “35% of the 43 AOCs, PCBs have been identified to exceed the 50 ppm hazard level . . . or have been targeted for removal, indicating an exceedance of 50 ppm.”
   This contamination is primarily the result of historical contamination, but a significant component is also due to PCBs which recycle through the environment, and return to the lakes through air deposition (see, for example, the Lake Michigan Mass Balance). On-land sources contributing to sediment contamination include electrical equipment, landfills and dumps, which are sources of volatilization and air deposition; along with non-point source run-off.

  Policy which addresses contaminated sediments in the Great Lakes AOCs is an integral aspect of the constellation of policy initiatives which determine how successfully the mandate for virtual elimination and zero discharge will be implemented.  The Great Lakes Legacy Act calls for greater funding than ever before for sediments remediation in the Great Lakes, and represents an important step forward in addressing this problem. Whether $50 million a year over five years will be enough given the magnitude of the problem remains to be seen; and the necessity of finding feasible permanent destruction methods remains.  In the final analysis, the program’s success must be evaluated against a standard of permanent destruction of the remediated sediments.  Any plan calling for “dredge and dump” strategies whereby the dredged spoils are simply relocated to a landfill or “contained disposal facility” (either in-lake or on-land), must be considered a failure.  

II.
Gaps in U.S. PCB Policies and Strategies


A review of the policies governing PCBs in the U.S. since the late 1970’s, and the inventory of emissions sources of PCBs in the Great Lakes demonstrates a fragmented approach to the management, disposal, and elimination of PCBs throughout the basin.  More than twenty-five years after the first regulations addressing PCBs were promulgated, significant amounts of these chemicals remain in circulation throughout the Great Lakes ecosystem resulting in ongoing human exposures, the necessity of fish consumption advisories
 in all of the Lakes, and ongoing conflicts over dredging, disposal, and other management issues.  In this analysis, we identify four salient gaps in U.S. PCB policy which have significantly contributed to the inability of federal and state agencies to achieve the goals of virtual elimination and zero discharge as articulated in the Clean Water Act of 1972, and reaffirmed in the Great Lakes Water Quality Agreement of 1978 and its subsequent biennial reports.  
These gaps are closely interrelated, and a discussion of each necessarily overlaps with the discussion of the others. In an effort to delineate them as succinctly as possible, we have organized them into the following categories:

· The failure to address the historical deposition of PCBs, which persist and recycle throughout the environment; and a lack of consistent political commitment and dedicated resources to accomplish permanent destruction.  TSCA was designed to be prospective. It did not address existing contamination and created major loopholes for regulation and enforcement by grandfathering in the largest existing uses of PCBs. In addition, no feasible, environmentally safe technologies have been developed to permanently destroy PCBs.  

· Conflicting Laws and Policies and a Fragmented Regulatory Structure.

The mandate of the CWA and GLWQA for virtual elimination and zero discharge of persistent organic chemicals, including PCBs, conflicts with the conceptual framework of TSCA, which essentially creates a license for continued use of PCBs.  Conflicting policies persist amidst a fragmented regulatory structure where several offices and agencies are charged with overseeing PCB policy.

· The failure of the TSCA regulatory structure to reflect current scientific data and a shifting risk assessment paradigm.  This regulatory structure has rigidly institutionalized the policy of determining that PCB concentrations less than 50 ppm do not pose an unreasonable risk to human health and the environment.   The result has been that the Agency pursues a regulatory policy that effectively ignores the risks of low-level sources of PCB exposure to human health and the environment, including chronic low-level exposures.

· Reliance on voluntary rather than mandated reduction of PCB concentrations in electrical equipment; combined with inadequate reporting and record-keeping requirements.   Fragmentation of the data collection responsibility has made it impossible to accurately identify, assess and remediate PCB sources and emissions in the Great Lakes basin. These gaps have resulted in a lack of data on current PCB sources, an absence of an effective verification and enforcement process, and an inability to move seriously toward a goal of virtual elimination.   

The failure to address the historical deposition of PCBs, which persist and recycle throughout the environment; and a lack of consistent political commitment and dedicated resources to accomplish permanent destruction.

TSCA was designed to be prospective. As a result, it did not address major stores and reservoirs of existing PCB contamination.  In addition, existing uses of PCBs which were permitted to continue under the Act, (including some of the largest existing uses: electrical fluids in transformers and capacitors) have created a recurring PCB store which recycle throughout the environment. The lack of understanding in the late 1970’s of the magnitude of PCB contamination in aquatic sediments and other man-made and natural reservoirs which allowed PCBs to recycle through the environment may help to explain why the original PCB legislation failed to address the problem.  The ability of PCBs and other PBTs to travel far from their original sources and deposit contamination into new and often pristine reservoirs, such as the Arctic, was not recognized until many years after the first wave of major U.S. environmental laws were promulgated.  As technology has improved, knowledge of the extent and scope of PCB contamination has also grown.  Policy, regulations, and resources to remediate the contamination, however, have lagged far behind.

The consequences of the failure to provide for remediation of historical contamination are  seen in the current situation where, after many years of decline after TSCA was passed PCB levels in the Great Lakes appear to have leveled off.
  Some of the sources of this continuing contamination were identified by the Lake Michigan Federation, who report that

The Lake Michigan Mass Balance Study estimates that 82 percent of all PCBs in the lake come from the air, while the remaining 18 percent comes from tributaries. For example, the study has identified Chicago as a significant source of PCBs to the air around Lake Michigan, from the ongoing emission of PCBs from combustion and incineration facilities.
 
PCBs in the Great Lakes environment, primarily the land and water, also come from lake and river sediments, through recycling from other known sources including accidents and spills, and from ongoing fugitive emissions (e.g., harder to pinpoint sources) such as leaks from old equipment (including sources below 50 ppm and therefore below the regulatory radar), and volatilization and leaks from landfills and military waste sites. Volatilization from other sources still available in the environment such as paints, plasticizers, and many other previously unrecognized low-level uses is also an ongoing problem. 

Due to TSCA’s voluntary and inadequate reporting mechanisms (discussed in more detail below), the full extent of these sources remains unquantifiable, and, in many instances, beyond the reach of Agency intervention.  Even if all the sources were known, it is unlikely that the resources will be available to address decades of accumulated contamination without substantially revising funding priorities – an action that would take dedicated commitment on the part of political leaders.  The Great Lakes Legacy Act, the most generous funding to date for remediating contaminated sediments, is unlikely to be adequate to completing the job, even at $270 million over five years, especially if the goals of virtual elimination are to be met through permanent destruction of the contaminated sediments.  The magnitude and intractability of problems associated with the lack of viable, affordable and environmentally acceptable destruction options for historical PCB contamination must be addressed if we are to avoid simply relocating the contaminated material to a new site to be dealt with by future generations.

Conflicting laws and policies and a fragmented regulatory structure
The Clean Water Act of 1972, and the subsequent Great Lakes Water Quality Agreement, established virtual elimination as the underpinning of U.S. policy toward toxic pollutants determined to be a threat to human health and the environment, with the ultimate goal of zero discharge.  In the late 1970’s, Congress returned to the issue of persistent toxic chemicals by creating the Toxic Substances Control Act.  The TSCA legislation was designed to mitigate the dangers presented by highly toxic chemicals by controlling their manufacture, processing, distribution, use and disposal.   Congress recognized the danger posed by PCBs to human health and the environment in particular, and PCBs became the only class of chemicals singled out for regulation by the Environmental Protection Agency. 

TSCA resulted in an enormously significant step toward virtual elimination by imposing a  prospective ban on the manufacture, importation and new uses of PCBs in the U.S.  It also served as the impetus for similar activity in many other countries. The amount of PCBs in the environment, certainly in the Great Lakes, and the numbers of PCB-contaminated equipment and sites have decreased dramatically since the passage of TSCA. However,  the Agency permitted the continued use of a large segment of PCBs and PCB items in any concentration under the premise that they operated in a “totally enclosed manner”
.  

As it turns out, the activities deemed eligible for this exemption encompassed a very large segment of PCBs currently in use at the time TSCA was implemented in the late 1970’s: all transformers (including transformers used in railway locomotives and self-propelled cars);  all capacitors, including equipment containing non-leaking PCB capacitors and PCB equipment containing an intact, non-leaking, PCB capacitor; electromagnets, voltage regulators and switches (including sectionalizers and motor starters); and circuit breakers, reclosers, and cable (many of which are still in use today or in landfills or storage yards.)  

As a result, what has commonly been understood as a “ban” on PCBs in the U.S. is in reality a ban only on the manufacture, importation, distribution, and new uses of PCBs; the widespread presence of PCBs in electrical equipment and other grandfathered uses continues.  In effect, the TSCA regulatory framework created a patchwork of permissible uses exempt from (and protected by) regulation, setting the stage for direct conflict with subsequently articulated national goals which call for the virtual elimination of PCBs.  The net effect is to force reliance on voluntary PCB reduction and elimination rather than mandated phase-out and remediation programs. This regulatory policy disconnect has the potential to create greater difficulties as the BNS matures. Under the commitment to implement the Great Lakes Water Quality Agreement, the goal of U.S. PCB policy must be virtual elimination and zero discharge, as explicitly stated in Annex 12 of the GLWQA 

(i)The intent of programs specified in this Annex is to virtually eliminate the input of persistent toxic substances in order to protect human health and to ensure the continued health and productivity of living aquatic resources and human use thereof; 

(ii) The philosophy adopted for control of inputs of persistent toxic substances shall be zero discharge;
  

Fragmentation in regulatory structure
Responsibility for overseeing and enforcing PCB policy in the Great Lakes is highly  fragmented, creating further challenges for the region in its efforts to come to grips with the  aftermath of PCBs usage and contamination.  Among the agencies and offices involved with PCB controls and phase-out efforts are U.S. EPA’s Office of Solid Waste and Emergency Response, Office of Air and Radiation, Office of Water, The Great Lakes National Program Office, The PBT Program at U.S. EPA National Headquarters, two Great Lakes regional offices (Regions 2 and 5), the BNS program, and the individual Great Lakes states. The U.S. Army Corps of Engineers often shares jurisdiction when it comes to disposal of the sediments it dredges in the course of keeping waterways navigable.  In addition, perhaps the greatest number of PCB-contaminated sites in the country are located on bases under the direct jurisdiction of the Department of Defense.  All of these have an interest in PCBs.  While nominally the ultimate authority and responsibility lie with the administrator of the U.S. EPA, pragmatically the offices often act at cross-purposes with conflicting goals and mandates which persist in large measure due to the fragmented structure.  


Fragmentation and conflict between the regulatory limits defined under TSCA and the CWA and GLWQA goals of zero discharge and virtual elimination inevitably has an impact on budgetary decisions and resource allocation, as well as decisions regarding pollution prevention, monitoring, reporting, remediation and enforcement. While the Agency’s PBT strategy is a positive effort to repair its historically fragmented approach to toxics, it is difficult to see how the PBT strategy can overcome the fragmentation and conflicts inherent in the existing laws and regulations to which any action plan has to conform.

The failure of the TSCA regulatory structure to reflect current scientific data and a shifting risk assessment paradigm.  This regulatory structure has rigidly institutionalized the policy of determining that PCB concentrations less than 50 ppm do not pose an unreasonable risk to human health and the environment.

In the late 1970’s the Agency created a regulatory scheme which excluded all PCBs with concentrations of less than 50 ppm from regulatory action under TSCA. While controversial at the time, the Agency cited as its rationale acceptable risks to human health and the environment at levels below 50 ppm, the lack of available substitutes for the PCBs, and the economic impact of restricting those uses. The regulated community insisted that to clean up and remove all PCBs in use at the time TSCA was promulgated would be financially prohibitive. In an effort to “regulate disposal of PCBs . . . as soon as possible,’”
 and avoid crippling delays, EPA set the action level in TSCA at 50 ppm. 

EPA’s initial regulatory effort – arguably laudable at the time – has hardened into policy which constrains efforts to direct attention to PCBs below the 50 ppm concentration level.  Although the level of scientific knowledge and the availability of alternative dielectric fluids has advanced considerably since 1977, PCB policy under TSCA has, for over 25 years, not been updated to address well-documented threats from cumulative and chronic exposures to lower concentrations of PCBs.  New scientific techniques permit the ability to determine  molecular response to low-level doses of PCBs, and other research advances have revealed that, in some cases, timing of exposure may be as important, if not more important, than amount of exposure dose. What may have been a prudent and expedient approach in the late 1970’s at the beginning of the PCB program is no longer acceptable or defensible.  Concepts of virtual elimination and zero discharge reflect the realities of emerging science by rejecting the traditional dose-response paradigm which suggests a regulatory “safe” exposure limit can be set.   

The regulatory classification scheme has further undermined efforts to identify, quantify, and  assess the health and environmental risks presented by the cumulative presence of lower-level PCB concentrations in the environment; and has resulted in Agency officials ignoring the  long-term necessity of establishing and maintaining a comprehensive database of the volume of PCBs remaining in use, needing to be accounted for, and eventually destroyed.   As PCBs were  used in many goods and products including plasticizers, paints, and small capacitors for a variety of appliances, the potential magnitude of low level sources is significant, particularly in municipal landfills, abandoned waste sites, railroad yards, and other machinery graveyards.

To better appreciate the magnitude of this issue, consider a report from the U.S. Army Center for Health Promotion and Preventive Medicine called “Disposal of PCB Capacitors from Light Ballasts” (which typically contain less than 50 ppm of PCBs) dated January, 2001, 

Fluorescent light ballasts and high intensity discharge ballasts contain a small capacitor that may contain PCBs.  Although there is only a small amount of PCBs in each light capacitor, there is reasonable concern associated with this issue considering that nearly 300 million PCB-containing capacitors are in service throughout the country.
 [emphasis added]

Also operating below the regulatory radar screen are “small transformers”, i.e., those containing less than 1.36 kg of fluid [including: potential transformers, current transformers, instrument transformers, grounding transformers, voltage transformers, and ignition transformers. These small transformers range in size from several inches to several feet in height, and can be filled with oil, epoxy, or tar-like potting compounds that contain PCBs]; circuit breakers, reclosers, oil filled cable and rectifiers whose PCB concentration has not been established.  This electrical equipment may be assumed to contain less than 50 ppm PCBs.
 

The 50 ppm regulatory cut-off has constricted the Agency’s ability to see problems, think creatively about solutions, and garner the necessary resources to effect qualitative change. A more defensible approach to addressing these low level sources, both historical and ongoing, is to replace the outdated and inadequate constraints with a new model that expands the horizon of concern.  A framework not bounded by the 50 ppm cut-off would allow the Agency to adopt scientific methodologies that would broadly encompass the full range of ways in which PCBs interact in the ecosystem and affect human health and the environment.  As resources for PCB remediation and control diminish, and hard choices must be made as to where to focus Agency priorities, the low-end sources of  PCB contamination remain well below the radar as a policy imperative.  Yet, as can be seen, thousands of pounds of PCBs remain in the environment, circulating throughout various media, in the air, in landfills, in sediments, and in the fish and water of the Great Lakes. 

Reliance on voluntary rather than mandated reductions of PCB concentrations in electrical equipment; and inadequate reporting and record-keeping requirements

One legacy of TSCA’s regulatory scheme are the numerous PCB sources which the Agency is now forced to address through voluntary programs. The primary focus of the U.S. under the BNS and the PBT strategy has been on identifying and reducing the number of PCB transformers (that is, as defined by TSCA §761.30, any transformer containing greater than 500 ppm PCBs in its dielectric fluid) in the Great Lakes. As stated under the BNS, the U.S. Challenge for PCBs is: 

Seek by 2006, a 90 percent reduction nationally of high-level PCBs (>500 ppm)   used in electrical equipment. Ensure that all PCBs retired from use are properly managed and disposed of to prevent accidental releases within or to the Great Lakes Basin.
 

This position, existing 30 years after the enactment of TSCA, resulted from the Agency’s determination to grandfather the use of PCB dielectric fluids in transformers on the premise that the equipment operated in a “totally enclosed manner”.  The regulatory scheme required retrofitting of equipment with non-PCB oils only at such time that retrofitting or repair was operationally required. There was no regulated schedule or timetable for users of totally enclosed equipment to retrofit and decontaminate their equipment. The operating assumption was that by making regulations governing spills, disposal, and accidental releases of PCBs onerous and expensive, users of PCB transformers and large capacitors would voluntarily replace the PCBs in their equipment in order to avoid fines and cleanups which would be more costly than upfront replacement and disposal of PCB- contaminated fluids.  It was also based on the assumption that the useful life of most PCB transformers and other equipment was approximately 25 to 30 years, (which is now) and that by this time, all PCB equipment would be out-of-service and the PCBs gone. While thousands of PCB transformers and other equipment have been retrofitted and decommissioned, according to EPA’s own data
, large numbers of PCB equipment remain in use, are lost, or are unaccounted for.

To further the goals of the BNS,  EPA is now forced to rely upon obtaining voluntary agreements for implementation through cooperative efforts with major industries throughout the Great Lakes basin in the U.S.  Although several large utilities and companies such as General Motors, Ford Motor Company, Bethlehem Steel (now ISG), have participated in the U.S. “Phasedown Program,” it appears that, in general, most owners of well-functioning, non-leaking transformers have little interest in incurring the cost required to retrofit or replace their equipment until necessary to do so. If this were not the case, the BNS PCB challenge regarding transformers would easily have been met. Next on the list, therefore, is outreach to the mid-sized and smaller businesses throughout the Great Lakes, whose cooperation in the past has been uneven at best, and who, in many cases, are not anxious to discover contaminated equipment on their property that they will have to pay to retrofit, decontaminate, and/or dispose of.  Simply reaching these facilities represents a significant challenge to the Agency, as funds are limited, and plans to encourage upstream providers of energy to do the outreach has bumped up against resistance from the utility companies.
The overall success of the voluntary effort was reported by U.S. EPA at BNS Stakeholder Fora in May and December, 2003: 

According to annual reports from PCB disposers, approximately 36% (71,000) PCB transformers and 10% (141,000) PCB capacitors have been disposed of between 1994 and the end of 2000. (EPA is currently awaiting 2001 disposal data.)  The amount of PCB equipment disposed [of] since 1994 is likely higher since reports do not account for all disposed.
 

At last update – 129,000 PCB transformers and 1.3 million PCB capacitors remain in use in PCB equipment; due to data gaps, the amount of PCB equipment remaining in use is likely less. The recent time average reported disposal of PCB transformers and capacitors is 10,000 and 20,000 per year, respectively, from 1994 and 2000.
, 
, 

These reports also highlight the inadequacy of the annual reporting system, as the numbers presented are believed to be incomplete with low verification.  As reported in the December, 2003, PCB Workgroup meeting at the GLBNS Stakeholder Forum, EPA is currently in the process of  “compiling new U.S. disposal data (2000/2001).”
  Because of gaps in reporting requirements and compliance (especially as related to equipment disposal and servicing numbers), only the best documented data have been reported historically. The actual reduction numbers are believed by EPA to be considerably higher.  Amendments to the TSCA regulations, approved in June, 1998, requiring reporting of PCB transformers identifying location, number, and total weight of PCBs in transformers is expected to improve this database, but its results have not yet been integrated into the Great Lakes inventory. This will update the extant transformer database when it is finished sometime at the end of 2004.  However, once again, PCBs in most equipment and sources below the regulatory levels are excluded from the reporting requirements; and these sources will not be included in the Agency’s database.
 


The gap between voluntary activity and mandatory compliance has proven to be a complex dynamic, with mixed success. EPA justifies the emphasis on voluntary compliance on the basis that it will make utilities and other users more likely to comply, and compliance will occur more quickly because the lengthy regulatory process, including legal challenges, are avoided.  Another significant aspect, not articulated, but equally important, is that voluntary compliance does not place the financial burden for compliance, monitoring and enforcement on the EPA, especially important in times of limited resources.  But it also places responsibility for protecting human health and the environment outside of the U.S. EPA and onto the private sector.
In the end, EPA can only estimate the actual amount of PCB equipment remaining in use in all arenas, has to rely on voluntary action by the owners of that equipment, and is unable to conclusively report on the location or status of thousands of transformers, capacitors and other PCB contaminated equipment, and by extension, the actual total amounts and locations of discarded and leaking PCBs.  

Fragmentation and gaps in reporting and recordkeeping
The legacy of conflicting policies and fragmentation of the regulatory structure, combined with a voluntary and/or weakly enforced reporting and information-gathering system has resulted in a regulatory approach in which data collection responsibilities are spread out and divided among several different offices, and in some cases agencies. The implications of this can be seen in the data gaps identified in the Great Lakes PCB inventory for this project found on this website.

 With each environmental program focused on its own mandates, information gathering ranges from voluntary reporting to a broad and uncoordinated range of data collection, with results that are often confusing and contradictory.  Data are collected and reported by IADN, STORET, TRI, the Great Lakes states, the RAPs, the LaMPs, GLNPO, EPA regional offices and headquarters divisions to name just a few of the various entities involved in this process. This has resulted in a vast database that is of varying quality, confusing and difficult to access, and reported inconsistently with major gaps where sources are known or assumed to fall below the 50 ppm cutoff.  Different sources report significantly different estimates of PCBs in transformers with no indication of what their data is based on.  Loadings to land are not well-quantified in terms of PCBs that escape or leach from confinement or during remediation. Existing PCB sources, such as equipment, auto fluff, and abandoned or illegal landfills/dumpsites are not identified throughout the Great Lakes Basin, rendering estimates of loadings to the environment difficult to quantify.  With different offices and agencies responsible for different data collection, and what appears to be little coordination between them, inadequate resources, and no clear guiding plan, the result is a jumble of data that makes it difficult to evolve an accurate assessment of what is actually happening with PCBs in the Great Lakes basin.

This is a significant gap, because it impedes the ability to target priorities for action based on good scientific data. This in turn facilitates the further politicization of policy and implementation decisions which are based not on considerations of human health and the environment alone, but on influence, expediency and economics. Control and command is far more expensive than a voluntary strategy, particularly in the short run, but the efficacy of the voluntary approach has not been persuasively demonstrated. Its shortcomings have come back to handicap current efforts to find and remediate remaining sources of PCB emissions in Great Lakes urban areas.  While increasing the responsibility of industry to implement the PCB strategy voluntarily may be politically expedient, the question still remains as to whether it is effective public policy.

Conclusion

The PBT initiative, with its focus on integrating what have traditionally been “separate regulatory activities aimed at different environmental media”
 is a laudable and long overdue attempt to close some of these gaps and to build bridges that will facilitate PCB cleanups and overcome some of the barriers identified in this report. Yet even should this new comprehensive program succeed, short of reopening TSCA for amendment (an unattractive alternative to most environmentalists in the current political and regulatory climate), the limitations inherent in ongoing grandfathered uses of PCBs, relying on voluntary reporting, maintaining the 50 ppm action level, and the lack of adequate resources for sediment destruction will continue to present a challenge for legislators and regulators.
In an era of intense competition for severely limited resources, PCBs have not been a priority issue. They are often perceived as “old news” not only by the public, but by the very agencies charged with attending to them. Many other chemicals are perceived as more threatening or more immediate. PCB contamination is expensive, time-consuming and difficult to remediate, as well as politically unattractive and intimidating in the magnitude of its challenge.  It requires protracted attention in an era where the quick fix is the norm. In the absence of an explicitly articulated commitment to the goals of zero discharge and virtual elimination, and without substantial political will to see it through, it is difficult to see how the United States will fulfill either its domestic or international commitments to clean up PCBs permanently and in an environmentally acceptable manner.
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� History demonstrates the fallacy in assuming transformers operate in a “totally enclosed manner”.  This policy gap was most starkly illustrated by the tragedy of the 2001 World Trade Center disaster.   The electrical substation  at the WTC housed nine transformers, containing by some estimates 130,000 gallons of oils containing low-levels of PCBs. (Gonzales, Juan, “Major Oil Spills at Ground Zero,” New York Daily News, November 29, 2001) When the towers were destroyed, the transformers were also destroyed, releasing thousands of pounds of dielectric fluids into the Hudson River, onto the dust particles that enveloped the area, and into the smoke that filled the atmosphere.  Because of TSCA, the PCB concentration of this fluid was less than 50 ppm (Crenson, Sharon L., “More chemicals feared at trade center site,” Associated Press, February 1, 2002); this can be highlighted as one of the successes of the statutory program.  


On the other hand, the environmental implications of the release of thousands of pounds of PCBs with concentrations ranging from 10 to 49 ppm (from transformers as well as unregulated small capacitors in office equipment and lights) into the environment of New York City and beyond, have yet to be determined - and may never be adequately studied.   This tragic event challenges the Agency’s long-held assumption that transformers and capacitors operate in a safe  “totally enclosed manner”.  While the WTC event was hopefully a singular, unforeseeable disaster, on a day-to-day basis in the course of routine use transformers and capacitors in operation catch fire, leak, and otherwise lose PCB-contaminated fluids into the environment (see, for example, data from the National Response Center, which indicates that most incidents reported are accidents, spills, and fires in transformers.)
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� It is not entirely clear how the numbers of capacitors disposed of and still in use are derived.  The June 29, 1998 Federal Register (Vol. 63, No. 124, p. 35389) includes a reference to a figure of 2.8 million large capacitors in use as of 1982 in the utilities industry alone.  According to the BNS figures above, this implies that approximately 49% (or more than 1.39 million) of all large capacitors were disposed of in the twelve years between 1982 and 1994, and this figure does not include estimates of large capacitors outside of the utilities industry, compared to perhaps 200,000 between 1994 and 2000.  This seems unlikely, but with inadequate reporting and the absence of an up-to-date central national database it is impossible to get a wholly accurate assessment of the current status and number of PCB capacitors still in use.


� The Federal government itself is the largest owner of PCB-containing equipment, and it too has been the focus of efforts to promote decommissioning dating back to the mid-1990’s.   A “U.S. PCB Phase-Out in Federal Facilities” is in progress, along with outreach and information efforts.  In December, 2003, the BNS “PCB Workgroup Update” reported that “the draft letter to other federal agencies or departments that own PCB equipment, which seek the reduction of their PCB equipment, is still being reviewed by U.S.EPA and has not yet been signed.” [“Progress on the U.S. PCB Challenge, PCB Disposal,”  GLBNS Stakeholder Forum, PCB Workgroup, Chicago, IL, 12/16/03]
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