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    In the 1980s and 1990s, methyl tertiary-butyl ether (“MTBE”) became
the petroleum industry’s gasoline additive of choice to replace tetra-ethyl
lead. MTBE fuel blends were viewed as an environmental boon; MTBE signiª-
cantly reduces emissions of smog-producing air pollutants and can be pro-
duced relatively cheaply. Yet by the end of the 1990s, MTBE had leaked from
tens of thousands of underground storage tanks across the country, polluting
groundwater and precipitating a large-scale environmental crisis. This Arti-
cle explores the spectacular rise and fall of MTBE as a case study in regu-
latory failure. The Article reviews ªve critical decision points at which EPA or
Congress could have either prevented the MTBE crisis or greatly reduced its
severity. Drawing on this history, the Article then explores the explanatory
power of eight prominent theories of regulation and regulatory failure and
the lessons that can be learned from the MTBE crisis. Similar environmental
regulatory disasters may be averted if environmental regulation takes a more
multi-media approach, involves broader participation by affected interests,
is less deferential to the narrow economic concerns of regulated parties, and
generally adopts a more precautionary approach to critical decisions.

I.  Introduction

On March 14, 1990, Chemical Week declared methyl tertiary-butyl
ether (“MTBE”) to be “the fastest-growing chemical in the world.”1 Not
only was MTBE the petroleum industry’s additive of choice for replacing
tetra-ethyl lead for preventing engine “knocking,” some companies were
beginning to use it to produce “environmentally friendly” fuel blends that
were capable of reducing emissions of smog-producing air pollutants.
Overlooked in the industry’s enthusiasm for MTBE was the unsettling fact
that MTBE, a notoriously malodorous chemical, was turning up with in-
creasing frequency in groundwater in the vicinity of underground storage
tanks throughout the country. Nine years later, on March 25, 1999, Cali-
fornia Governor Gray Davis issued an Executive Order banning MTBE
from California gasoline.2 Soon thereafter, a ªnding by a California jury
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that several oil companies were liable for contaminating the water supply
of Lake Tahoe led to a $69 million settlement, and another group of oil
companies tentatively agreed to pay the City of Santa Monica $30 million in
damages and spend more than $200 million for a new water treatment
plant.3 Similar lawsuits are pending throughout the country, and ªfteen
other states have banned MTBE from gasoline.4 On July 22, 2003, the
Houston Chronicle reported that one of the largest manufacturers of
MTBE had ªled for bankruptcy protection.5

The spectacular rise and fall of MTBE is a fascinating story for many
reasons, not the least of which is the role that the federal government
played in bringing about the enormous growth in its use and in causing
the widespread environmental contamination that resulted from that
growth. At the same time that MTBE was easing the transition away from
tetra-ethyl lead and helping states attain the national ambient air quality
standards (“NAAQS”) for photochemical oxidants in some of the most
heavily polluted areas of the country, it was silently polluting the ground-
water feeding the aquifers used by cities throughout the country for their
drinking water. Indeed, if taking the lead out of gasoline is a striking ex-
ample of the virtues of the modern environmental regulatory regime, the
addition of MTBE to gasoline in full view of a powerful regulatory agency
armed with multiple authorities designed to prevent the kind of environ-
mental damage that MTBE is now causing throughout the country repre-
sents one of its most striking failures.

This Article will explore how MTBE has become a poster child for
regulatory failure and use that history to probe the explanatory power of
several prominent theories of regulatory success and failure. It will ªrst
describe MTBE and the important impacts that it has had on air and
groundwater quality. This description will focus on the unique properties
of MTBE that make it valuable as a gasoline additive and make its use
problematic in a product that must be stored in underground tanks. It will
also explain how underground storage tank systems (“USTS”) work and
how they can easily spring leaks that allow their contents to ºow into
surrounding soil and groundwater.
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The Article will next focus on the role that federal environmental
regulation has played in bringing about and limiting the current MTBE cri-
sis. It will examine ªve critical points at which a different decision by
either EPA or Congress could have either prevented the crisis or greatly re-
duced its severity: the 1979 decision to phase tetra-ethyl lead out of
gasoline, the 1979 decision to grant a fuel additive waiver to MTBE, the
1988 decision to impose limited toxicity testing requirements on manu-
facturers of MTBE, the 1988 decision to promulgate standards for new
and upgraded storage tank and leak detection systems, and the 1990 deci-
sion to require the use of reformulated gasoline in heavily polluted ozone
nonattainment areas. The federal government has made many critical de-
cisions since 1990, but these ªve decision-making points were the most
critical in bringing about the current MTBE problem.

Finally, the Article will explore the explanations offered by eight
possible theories of regulation and “regulatory failure” for why the MTBE
crisis came about despite an array of comprehensive federal regulatory
programs intended to prevent environmental harm. The “perversity the-
sis” suggests that the MTBE problem may have been an unanticipated result
of the decision to remove tetra-ethyl lead from gasoline or the decision to
force reªners to make reformulated gasoline. A multi-media focus on
environmental regulation suggests a failure to consider the consequences
on groundwater of actions designed to protect air quality. Advocates of
“sound science” suggest that the problem lies in EPA’s failure to use the
best available science at the important decision points. The “synoptic ap-
proach” suggests a failure to consider costs and beneªts carefully at those
points. The “agency capture” theory posits overly heavy reliance by EPA
on the petroleum reªners and marketers for technical information and
solutions. A related “failure of the watchdog” theory suggests that envi-
ronmental groups and representatives of drinking water suppliers should
have been more attentive to EPA’s activities. Another possibility is that
the underlying laws are crafted in ways that provide incentives to regu-
lated industries to remain ignorant of the risks of their products and ac-
tivities and to manufacture uncertainty when information indicating their
hazardous nature becomes available. The “precautionary approach” sug-
gests that the MTBE crisis resulted from EPA’s failure to “err on the side
of safety” at critical decision points.

With the help of these eight theories, the Article will ask what les-
sons the MTBE history has to offer future policymakers who would emulate
MTBE’s regulatory successes but avoid its regulatory failures. Although
many of the theories have some explanatory power, the MTBE story
strongly suggests that environmental regulation will be more effective if
it adopts a broader multi-media view, encourages broader participation
by affected interests, is less deferential to the narrow economic concerns
of the regulated interests, and generally adopts a more precautionary ap-
proach to critical decisions.
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II.  The Current MTBE Problem

A.  MTBE Characteristics and Use

Methyl Tertiary-butyl Ether (“MTBE”) is a widely used gasoline ad-
ditive.6 Chemically, MTBE is an ether that is manufactured by combining
methanol (wood alcohol) with isobutylene (a by-product of the petroleum
reªning process).7 Gasoline reªning companies have added MTBE to their
products for three major purposes. First, some reªning companies have
since the late 1970s blended MTBE into mid- and high-grade gasoline (at
levels of 3–7% by volume) instead of tetra-ethyl lead to enhance octane
and thereby prevent engine knocking and resulting performance loss.8

Although this was its primary use for a decade, less than 5% of the MTBE
currently manufactured is used to enhance octane.9 Second, in the late
1980s, petroleum companies began to blend MTBE into gasoline (at lev-
els of 11–15% by volume) to meet state and federal winter oxygenate re-
quirements for a limited number of areas that have not attained the NAAQS
for carbon monoxide.10 In more recent years, MTBE has been replaced
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with ethanol in almost all of the winter oxygenate programs.11 Third,
reªners have used MTBE (at levels of about 11% by volume) to meet the
requirements of the 1990 Clean Air Act Amendments for reformulated
gasoline (“RFG”) in the ten large metropolitan areas with the most severe
summertime photochemical oxidant (ozone) levels.12 In 2000, more than
30% of the gasoline sold in the U.S. was reformulated, and about 87% of
that gasoline contained MTBE.13

The winter oxygenate and RFG programs have resulted in signiªcant
increases in air quality in parts of the country that badly need improve-
ment.14 The future air quality beneªts of MTBE are, however, open to de-
bate. Although MTBE was instrumental in bringing twenty-seven of the
thirty-six carbon monoxide areas implementing the winter oxygenate Win-
tertime Oxyfuel program into attainment of the NAAQS between 1992 and
1999, only two of the remaining areas employed MTBE in 2000, and one
of those areas was in the process of phasing it out.15 Reformulated gaso-
line containing MTBE has in the past produced dramatic reductions in
emissions of benzene, a known human carcinogen,16 and it has achieved
signiªcant reductions in emissions of carbon monoxide, volatile organic
compounds (“VOCs”), and oxides of nitrogen (“NOx”) emissions.17 Be-
cause of improvements in motor vehicle technologies, however, the impact
of reformulated gasoline on auto emissions is open to question. Some
scientists have concluded that oxygenates like MTBE no longer have a
signiªcant effect on exhaust emissions from modern vehicles.18 Although
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MTBE will still improve emissions from older vehicles, this beneªt will
become moot as older vehicles are phased out of use.

The expanded use of MTBE as a gasoline additive in the 1990s and
the deteriorating state of America’s sixty-year-old infrastructure of USTS
for gasoline combined to yield an MTBE groundwater crisis by the end
of the 1990s when studies had documented “the widespread detection of
MTBE in the nation’s water supplies.”19 The United States Geological Sur-
vey (“USGS”) in 1999 reported a 27% incidence of MTBE-contaminated
groundwater in urban areas where MTBE was used substantially.20 A 1999
EPA Blue Ribbon Panel reported that between 5 and 10% of community
drinking water supplies in high MTBE-use areas contained detectable
amounts of MTBE.21 Because of the “inadequacy of long-term monitor-
ing data,” however, the “extent and trends” of groundwater contamination
in the country are “still not well known.”22

Several well-publicized incidents involving MTBE contamination of
municipal drinking water supplies have increased public awareness of the
MTBE problem. In one of the most highly publicized incidents, the City
of Santa Monica, California in 1995 discovered MTBE in water drawn
from one of the two wellªelds that supplied 50% of the city’s drinking
water. After MTBE levels rose dramatically during the following year,
the City closed all ªve of its wells drawing water from that wellªeld.23

Later investigations discovered MTBE in the second wellªeld in a sepa-
rate aquifer that was likewise contaminated by MTBE from a different
leaking underground storage tank.24

In a highly publicized report, the state of Maryland reported that it
had detected MTBE in 100 of more than 1200 water systems that it had
tested.25 More recent reports of school children in Roselawn, Indiana con-
suming water contaminated with nearly 10 times the EPA-recommended
level for MTBE have kept the additive in the public eye.26

The petroleum industry, however, takes the position that the magni-
tude of the groundwater contamination caused by MTBE from leaking
USTS has been exceedingly modest. Since only a small number of retail
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gasoline establishments inhabit a given area and since the number of such
establishments with leaking tanks is even smaller, the industry ªnds it
highly unlikely that much of the groundwater of any given state has been
adversely affected. The industry notes that MTBE has been found in
measurable levels in only 1.9% of the public water supply systems in Cali-
fornia since the legislature required monitoring for MTBE.27

Because MTBE is very soluble in water, it travels much more rapidly in
groundwater than the other components of gasoline, such as benzene tolu-
ene, ethylbenzene, and xylenes (“BTEX”).28 In addition, MTBE is more re-
sistant to biodegradation than BTEX.29 Spills of gasoline not containing
MTBE, in contrast, are subject to natural biodegradation by soil microor-
ganisms.30 Consequently, MTBE is much more likely than BTEX to con-
taminate drinking water,31 and it is much more difªcult to remove from
contaminated groundwater than BTEX.32

As a result of these problems, MTBE releases “require much more
aggressive management and remediation than do spills of conventional
gasoline.”33 But “risk-based corrective action,” an approach developed by
EPA and the petroleum industry to remediate leaking UST sites through
monitored “natural attenuation” and a minimum of actual cleanup, is gener-
ally not an appropriate approach to MTBE contaminated sites.34

This controversy is not inconsequential for a country that relies upon
groundwater for up to 46% of its drinking water.35 The health effect of
most concern is cancer. Although no human epidemiological data exists
upon which to base an evaluation of MTBE’s carcinogenicity, animal studies
have demonstrated unequivocally that MTBE is carcinogenic in mice and
rats through both inhalation and dietary exposure.36 Given additional
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  Declaration of H. James Reisinger in Support of Joint Defense Case in Chief at 9–10
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997011).
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tence and mobility in water, is more likely to contaminate ground and surface water than
the other components of gasoline.”).
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33
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35
  MTBE Advance Notice of Intent, 65 Fed. Reg. at 16,097.

36
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chronic exposure by either oral or inhalation routes demonstrate that MTBE is carcino-
genic in rats and mice.”). The mechanisms by which MTBE caused cancer in laboratory
animals are not well understood, although it is certainly possible that formaldehyde and
tertiary-butyl alcohol (“TBA”) play a role. Id. at 25. MTBE moves rapidly into the blood-
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studies on the carcinogenicity of formaldehyde and TBA, the two primary
metabolites of MTBE, one comprehensive assessment of MTBE’s health
risks concluded that “MTBE is an animal carcinogen with the potential to
cause cancer in humans.”37 EPA has concluded that MTBE is a “possible”
human carcinogen and has suggested that MTBE “be regarded as posing
a potential carcinogenic hazard and risk to humans.”38

Not surprisingly, several investigators have “questioned the human
relevance of rodent cancer results,” suggesting that MTBE’s mechanism
of carcinogenesis is speciªc to rodent species and therefore not relevant
to human beings.39 For example, a “substantial literature” exists suggesting
that kidney tumors of the sort caused by MTBE in rats are attributable to
chemical interaction with a particular protein that is present in rats, but
not in humans, thus casting doubt on the relevance of rat studies for hu-
man exposures.40 However, because the data on MTBE fulªll some, but
not all, of the criteria that EPA and IARC have identiªed for determining
whether rat kidney tumors are caused exclusively by this mechanism, a
comprehensive assessment of MTBE’s toxicity prepared by the Univer-
sity of California for the governor of that state deemed it “prudent to
consider the renal tubular tumors observed in male rats indicative of po-
tential carcinogenic risk to humans.”41

On the whole, though, there is a dearth of health effects data on
MTBE—a worrisome fact given that it has been more than twenty years
since its introduction into gasoline on a broad basis. The University of
California report observed that “there are important data gaps in our un-
derstanding of the acute and chronic toxicity of MTBE.”42 The extent to
which MTBE is absorbed into the body via oral ingestion and the associ-
ated metabolites have not been studied in humans.43 Further research is
needed on the extent to which the animal studies on MTBE are “predic-
tive for human cancer risk.”44 Most surprisingly of all, as of early 2000,
not a single health effects study of MTBE ingestion in drinking water had
been reported.45 Given this information gap, EPA in May 2002 said it
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could not establish a health-based drinking water standard for MTBE
because of “uncertainties” in assessing MTBE’s health effects.46 EPA has
recommended that drinking water suppliers keep MTBE below 20–40
ppb based upon its taste and odor characteristics discussed below.47 Many
states, however, have either banned MTBE in gasoline or established drink-
ing water standards at levels ranging from 5 to 70 ppb.48

Like many ethers, MTBE has an extremely unpleasant taste and odor
that has been characterized as “turpentine-like,” “objectionable,” “bitter,”
“solvent-like,” and “nauseating.”49 Moreover, some people are able to detect
MTBE in drinking water at levels as low as 2 ug/L.50 This very low thresh-
old of tolerance for MTBE in drinking water is frequently cited by the
petroleum industry as a virtue because many consumers cannot tolerate
drinking water contaminated at levels high enough to pose a large risk to
their health.51 On the other hand, it is certainly possible that people who
take their water from their own wells will become “desensitized” to MTBE’s
taste and odor and wind up drinking MTBE for years.52

B.  Alternatives to MTBE

1.  Ethanol

The primary alternative to MTBE for both the winter oxygenate and
RFG programs is ethanol. A substance very familiar to consumers of alco-
holic beverages, ethanol is commonly produced by distilling mass-produced
grains like corn. When blended with gasoline, it is a powerful oxygenate,
but it is also quite volatile and is therefore not useful in enhancing gaso-
line octane levels. Ethanol-blended RFG has achieved signiªcant reduc-
tions in “tailpipe” emissions of carbon monoxide, VOCs and benzene.53

Replacing MTBE with higher volatility ethanol, however, can result in
greater “evaporative” VOC emissions from gas tanks and engine lines dur-
ing refueling and normal vehicle operations unless reªners blend it with
more expensive low volatility gasoline blendstock.54
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  Keller et al., supra note 10, at 20.

51
  MTBE Hearing, supra note 24, at 25 (statement of John Stephenson).

52
  Id.

53
  Keller et al., supra note 10, at 17–18.

54
  MTBE Advance Notice of Intent, 65 Fed. Reg. at 16,105. The fact that the Chicago

and Milwaukee areas (largely for political reasons) use only ethanol-blended RFG has appar-
ently not interfered with progress toward attaining the ozone ambient air quality standard in
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Ethanol is extremely soluble in water and therefore travels in ground-
water at about the same rate as MTBE.55 Ethanol, however, biodegrades
easily and does not persist in groundwater to the same degree as MTBE.56

Some evidence suggests that ethanol inhibits the biodegradation of BTEX,
because soil microbes seem to metabolize ethanol preferentially to BTEX.57

But since BTEX does not migrate as rapidly as MTBE, BTEX plumes in
ethanol-blended gasoline are not likely to travel as far as MTBE plumes
in MTBE-blended gasoline.58

The health effects of drinking ethanol are well-known.59 At the lev-
els found in alcoholic drinks (3–50%), ethanol causes developmental de-
fects, adverse neurological effects, and cancer.60 At the considerably lower
levels to which humans are exposed in contaminated drinking water, the
University of California study concluded the risk posed by ethanol was
“unclear.”61 The combustion of ethanol is also associated with increases in
emissions of acetaldehyde, formaldehyde, and peroxyacetyl nitrate
(“PAN”).62 The ªrst two chemicals are probable carcinogens, and the lat-
ter causes eye irritation and crop damage.63

One signiªcant practical disadvantage of ethanol is its availability.
In order to replace MTBE in gasoline, ethanol production would have to
increase from 120,000 barrels per day to about 187,000 barrels per day.64

Another practical problem is the inability of transporters to ship ethanol-
blended gasoline in pipelines. Because ethanol is very soluble in water
and because water is typically found in pipelines, the ethanol tends to
separate from the gasoline and dissolve into the water during transport.
Consequently, blenders must transport ethanol separately to distribution
terminals at the end of gas pipelines for blending closer to the gasoline’s
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EPA Blue Ribbon Panel Report, supra note 8, at 79 (“Given that ethanol is formed
naturally in the body at low levels, inhalation exposure to ethanol at the low levels that
humans are likely to be exposed are generally not expected to result in adverse health ef-
fects.”) MTBE Advance Notice of Intent, 65 Fed. Reg. at 16,105.
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  Keller et al., supra note 10, at 19, 27.
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  MTBE Advance Notice of Intent, 65 Fed. Reg. at 16,104–05. Ethanol interests, how-

ever, predict that ethanol production could be increased to such levels with sufªcient lead
time. Id.
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ªnal destination.65 A ªnal practical disadvantage of moving to an ethanol
alternative is the added cost. A 1999 study by the Department of Energy
concluded that a phased elimination of MTBE as an additive for oxy-
genation in RFG in four years would result in an increase in the price of
RFG of between 2.4 cents per gallon and 3.9 cents per gallon.66

2.  Other Oxygenates

Other oxygenates, such as diisopropyl ether (“DIPE”), ethyl tertiary-
butyl ether (“ETBE”), tertiary-amyl methyl ether (“TAME”), and tertiary-
butyl alcohol (“TBA”), have been used or considered for RFG, but none
have proved commercially successful because they all cost more than
MTBE to produce.67 In addition, greater volumes of ETBE and TAME are
necessary to achieve the statutory 2% oxygen requirement for RFG.68 ETBE,
which is made from ethanol, also requires larger volumes of ethanol than
are required for simply blending ethanol into gasoline.69

Although very little data exist on the properties of alternative oxy-
genates, they are chemically similar to MTBE and therefore might well
“move through soil and water in ways and amounts similar to MTBE.”70

They would also probably display similar properties like “high solubility
in groundwater, poor sorption in soil, and slower biodegradation com-
pared to BTEX.”71 Health effects data for the ether alternatives are even
sparser. For example, no carcinogenicity studies at all have been per-
formed on the most likely ether substitutes for MTBE.72

3.  Aromatics and Alkylates

Aromatics, like benzene, toluene, and xylene, are capable of increasing
octane and can be produced at the reªneries through a process called
“catalytic reformulation.”73 As previously discussed, these components of
BTEX are less mobile and more easily biodegraded than MTBE. For that
reason, they are less likely than MTBE to wind up in drinking water.74

They are not, however, innocuous. Benzene is a known human carcino-
gen, and xylene is a major contributor to the formation of photochemical
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oxidants.75 Toluene is probably less toxic than benzene, but it is associ-
ated with some very toxic by-products.76

Alkylates are a “mix of high octane, low vapor pressure compounds
that are produced from crude oil through a catalytic cracking process.”77

In order to meet octane requirements by increasing the alkylate concen-
tration of gasoline, reªners simultaneously have to adjust the other input
streams to keep volatility sufªciently low.78 Alkylates are less soluble in
water than MTBE, and they behave more like BTEX in groundwater.79

Although toxicity information on alkylates is “limited,” EPA has concluded
that the additional alkylates necessary to replace MTBE for the limited
purpose of maintaining octane levels in conventional gasoline would not
“pose a signiªcant threat to drinking water resources.”80

C.  The Problem of Leaking USTS

The primary source of MTBE groundwater contamination is leaking
USTS at service stations.81 An underground storage tank system consists
of a tank containing a liquid and the piping necessary for ªlling the tank,
removing the liquid, and allowing air to replace the removed liquid.82 A
modern single-walled USTS consists of a corrosion-resistant tank or
tanks buried in an excavation that contains impervious walls and ºoor
and has been backªlled with pea gravel or sand to separate the tank from
naturally occurring soil.83 Most USTS also employ an asphalt or concrete
cap on top of the excavation.84 Modern USTS also contain an automatic
shut-off valve on the delivery system to minimize spills, an overªll pre-
vention device to shut off the ºow of gasoline when the tank is full, a leak
detection system, and observation wells in the ªll material within the
excavation boundaries.85 Unfortunately, the USTS that were installed during
the early days of the petroleum marketing industry (prior to the 1960s)
never met these modern criteria.

In these early days, service station owners invariably installed “bare
steel tanks” constructed of carbon steel with welded seams. Various pri-
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vate standard-setting organizations promulgated guidelines for the thick-
ness of the steel, the design of the tank head, the sizes of vents, tank
depths, and similar functions.86 Because carbon steel tanks quickly sprang
leaks in corrosive soil environments, tank manufacturers in later years
developed various coatings to be applied to the interior and exterior of
steel USTS.87 Since coated steel tanks could still leak, companies devel-
oped “cathodic protection” devices to neutralize underground electrical
currents that contribute to corrosion.88 Owners can now eliminate the
threat of corrosion altogether by using ªberglass reinforced plastic (“FRP”)
tanks, but these are brittle and subject to breaking if improperly installed.89

As with steel tanks, private standard-setting entities have also suggested
speciªcations for FRP tanks.90 The safest systems employ double-walled
steel or FRP tanks with leak detection systems in the interstitial space.91

Because service station owners through the 1960s invariably installed
bare steel USTS, the nation began to experience a silent, but very real,
leaking USTS problem by the mid-1970s.92 The industry was replacing
approximately 29,000 USTS each year, a great many of which leaked,93

but about half of the leaking tanks were repaired with an internal lining
system rather than replaced.94 After the problem attracted increasing
public attention over the next decade, Congress enacted the Hazardous and
Solid Waste Amendments of 1984 (“HSWA”) on November 9, 1984.95 EPA’s
implementing regulations required owners to upgrade existing systems
with systems that complied with EPA’s new requirements. The upgrade
program had barely been completed, however, when EPA began to re-
ceive reports of releases from some upgraded systems due to “inadequate
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  See id. at 54. The piping systems are just as important as the tanks themselves in
preventing leaks. A piping system consists of pipe, valves, pumps, and their associated
connecting joints and ªttings. Id. at 63. Piping systems can leak due to corrosion, physical
breakage, or loose connections caused by wear or poor installation. Piping systems must be
capable of withstanding corrosive forces as well as the stresses caused by mechanical loading,
hydraulic pressures from within, thermal expansion and contraction, and other forces that
put stress on system components. Like tanks, pipes can be constructed from steel, coated
steel, or plastic, and double-walled piping systems are the best way to prevent leaks from
those systems. Id. at 63, 66.

92
  Exxon Company, Underground Leak Study 1 (1973) [hereinafter Exxon Un-

derground Leak Study] (reporting that the “subject of underground leaks at service
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Nov. 10, 1984, at A4.
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design, installation, maintenance, and/or operation.”96 A special Blue
Ribbon Panel appointed by EPA in 1999 found it impossible to “demon-
strate the effectiveness” of the federal UST upgrade program in prevent-
ing releases.97 In May 2002, the United States General Accounting Ofªce
(“GAO”) reported that USTS were continuing to leak throughout the coun-
try.98 Since about one-third of the tanks associated with service stations
contain gasoline blended with MTBE, that chemical is continuing to
contaminate groundwater sources to this day.

III.  Five Critical Decisions

The MTBE crisis of the late 1990s resulted from important decisions
made by petroleum reªners, petroleum marketers, industry trade associa-
tions, various divisions of EPA, and Congress. This Part of the Article will
examine the decision-making process at ªve critical junctures where a
different decision by any one of these entities could have avoided some
or all of the releases that brought about the crisis.

A.  The Lead Phase-Down Regulations

The petroleum industry would almost certainly not have introduced
MTBE into gasoline as an octane enhancer if EPA had not ordered the
gradual phase-out of tetra-ethyl lead, a far cheaper octane booster that
the industry had used since the early part of the twentieth century. In pre-
scribing tailpipe emissions standards, Congress in 1970 assumed that the
automobile manufacturing industry would meet those standards by in-
stalling catalytic converters in the exhaust stream.99 Because lead was known
to “poison” the catalysts, thereby rendering them ineffective, Congress
empowered EPA to require reªners to remove tetra-ethyl lead from gaso-
line. Congress further empowered EPA to “control or prohibit” the use of
a gasoline additive the emissions from which would contribute to air
pollution and “endanger” public health.100

In the early 1970s, EPA began the slow process of phasing lead out
of gasoline for the dual purpose of protecting catalytic converters and
protecting public health.101 Since lead performed a valuable anti-knock
function, EPA hoped that the automobile industry and petroleum reªners
would solve the knocking problem with a different formulation of gaso-
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line that could be burned in redesigned engines.102 Reªners could, how-
ever, enhance octane levels without engine design changes by adding or
adjusting pre-existing levels of aromatics, alkylates, and oxygenates like
MTBE.103

The Clean Air Act (“CAA”) required EPA to consider alternatives to
lead at the time that it decided to phase lead out of gasoline. Before EPA
could control or prohibit a fuel or fuel additive that caused emissions that
endangered public health, it had to ªrst make a ªnding that

such prohibition will not cause the use of any other fuel or fuel
additive which will produce emissions which will endanger the
public health or welfare to the same or greater degree than the
use of the fuel or fuel additive proposed to be prohibited.104

At the time it decided to phase lead out of gasoline for health reasons,
EPA understood that the industry would use high octane aromatics to
achieve necessary octane levels and that the average aromatic content of
gasoline would rise from 22 to 29%.105 The agency concluded, however,
that the substitution of aromatic emissions for lead emissions would be
less dangerous to the public health because aromatic emissions from auto-
mobiles and reªneries would still account for only about 2% of total
aromatic emissions and the tailpipe standards for hydrocarbons would
reduce aromatics as well.106

A review of the preambles to the various proposed and ªnal rules re-
veals no evidence that either EPA or reªners focused upon any adverse
effects on soil or groundwater of the decision to remove tetra-ethyl lead from
gasoline.107 The assumption on the part of both actors was that leaded gaso-
line would be replaced by gasoline with a different mix of aromatics and
alkylates. Although the industry knew that leaking USTS were contami-
nating groundwater with gasoline constituents, a different mix in those
constituents would not affect the overall threat to drinking water supplies.
Neither actor considered any adverse effects of MTBE at the time of the
lead phase-down decision because the U.S. petroleum industry had not
yet identiªed MTBE as a potential replacement for tetra-ethyl lead. Fuel
manufacturers would have to notify EPA of any new additive,108 and EPA
was empowered to require the manufacturer to “conduct tests to deter-
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mine potential public health effects” of emissions from the additive.109 That
would be the appropriate time to consider its adverse environmental im-
pacts.

B.  The MTBE Fuel Additive Waiver

Faced with the reality of the impending demise of lead, many reªners
began the process of “retuning” their plants to process gasoline at sub-
stantially higher temperatures and pressures to produce high octane aro-
matics.110 Since this not only cost more but was also less energy efªcient,
it was not an especially attractive option during the OPEC oil embargo
years.111 Reªners of about one-half of all unleaded gasoline were able to
avoid expensive retuning by using a previously registered manganese-
based additive, called MMT. This option, however, was not available for
long.

The 1977 Amendments to the CAA, which may well have been en-
acted with MMT in mind, made it unlawful after March 31, 1977 to mar-
ket a fuel for use in catalyst-equipped automobiles that was not substan-
tially similar to the fuels used in the emissions certiªcation process for
those vehicles.112 EPA could waive that prohibition upon a demonstration
that the emissions of the fuel would not “cause or contribute” to a failure
of the catalytic converter.113 This effectively created a licensing regime
for fuel additives for the purpose of protecting emission control devices.
To protect public health, however, EPA had the burden of initiating a
rule-making process and demonstrating that the additive “may reasonably
be anticipated to endanger” public health.114 In September 1978, EPA or-
dered reªners to stop using MMT to boost octane levels in gasoline be-
cause it interfered with the ability of catalytic converters to control hy-
drocarbon emissions.115

By that time, European reªners had discovered that a 15% blend of
MTBE and gasoline greatly enhanced octane ratings.116 Moreover, MTBE
had a signiªcant cost advantage over the option of retuning reªneries.117

However, as a post-1977 additive, MTBE could not be used without a
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waiver. In December 1978, EPA rejected a waiver request from Texas
Petrochemical Corporation because it failed to provide sufªcient infor-
mation on MTBE’s effects on catalysts.118 Three months later, on Febru-
ary 23, 1979, EPA approved ARCO’s waiver petition for MTBE as a gaso-
line additive at levels of 7% or less based upon a ªnding that it would not
adversely affect vehicle emissions or damage emission control devices.119

Because the waiver was mandatory for any new fuel that did not interfere
with pollution control devices, the agency did not consider any possible
adverse effects on air or groundwater quality when it granted the waiver.

C.  The TSCA Testing Agreement

ARCO ªrst began producing MTBE in December 1979.120 At that
time, MTBE’s awful taste and odor were no secret, and its high solubility
in water was a characteristic that was easily ascertainable by any engi-
neer.121 However, very little was known about the chronic toxicity of MTBE.
Five months after EPA granted the MTBE waiver, representatives from
Exxon, Texaco, Phillips, and ARCO met to review existing MTBE toxi-
cology data and to discuss whether further toxicological testing of MTBE
would be desirable.122 This meeting blossomed into an industry-wide ef-
fort, supervised by the American Petroleum Institute (“API”), to conduct
core toxicity testing on MTBE.123

EPA had authority under Section 4 of the Toxic Substances Control
Act (“TSCA”) to order the manufacturer of a chemical substance to con-
duct speciªc health and environmental toxicity testing if EPA determined
that the sufªcient testing was not already available and the chemical might
present an unreasonable risk to the environment, or would be produced in
substantial quantities and enter the environment in substantial quantities
or give rise to signiªcant human exposure.124 The statute also created an
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Interagency Testing Committee (“ITC”), composed of representatives of
several federal agencies, to nominate for testing chemicals that met this
multi-faceted threshold test.125 Once a chemical appears on the ITC “pri-
ority list,” EPA must decide within one year whether to issue a rule or-
dering further testing.126

By the time that the ITC began its investigation of MTBE in 1985,
the industry had already learned a lot about MTBE. First, the industry knew
that MTBE was beginning to contaminate groundwater in many states as
a result of leaking USTS. Oil companies in the U.S. had been adding
MTBE to gasoline for less than a year when it showed up in major gaso-
line leaks in Rockaway, New Jersey and Jacksonville, Maryland.127 Sec-
ond, the industry had learned that MTBE migrated faster in groundwater
than other gasoline constituents and that its pungent odor and unpleasant
taste were detectable by human senses at very low concentrations.128

The industry was also in the process of learning more about MTBE’s
toxicology. In October 1980, API’s Toxicology Committee had approved
several core toxicology tests on MTBE as Phase One of a larger project.129

The tests were, however, devoted exclusively to inhalation exposure to
MTBE by reªnery workers and people in the vicinity of gasoline pumps,130

and the industry consistently rejected suggestions by the API Ad Hoc MTBE
Toxicology Group to test MTBE in drinking water.131 When the Phase One
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studies were completed in mid-1984, the industry concluded that the re-
sults were “rather unremarkable in terms of causing harm.”132 Instead of
moving to Phase Two (long-term carcinogenicity studies), the API group
hoped that the industry’s proactive effort would “preclude . . . an unnec-
essary test rule by EPA under TSCA.”133

The ITC in 1985 entered into a contract with CRCS, Inc. to conduct
an “information review” of the existing published and unpublished lit-
erature on the health and environmental effects of MTBE.134 A March 7,
1986 “Working Draft” reported that although about 1.37 billion pounds
of MTBE had been used in 1984 as an octane-enhancing blending com-
ponent in gasoline, the “toxicological information” on MTBE was limited.135

Genotoxicity studies “gave conºicting results,” and no chronic toxicity or
carcinogenicity studies were found for MTBE.136

The survey located no empirical information at all on consumer ex-
posure, which it assumed to come exclusively via the inhalation and dermal
routes.137 Information on accidental releases of MTBE came exclusively
from an unpublished 1985 API report concluding that MTBE “could be
released to the environment in fugitive [air] emissions or accidental
spills.”138 The report did not mention the large body of information that
the industry possessed on accidental releases of MTBE into the environ-
ment via leaking USTS. The CRCS working draft listed leaking USTS as
one of three minor sources of releases.139

With the distribution of the CRCS report, the industry launched a
major effort to avoid an EPA rule requiring “time consuming and expen-
sive” testing.140 Arco submitted to the ITC a critique of the working draft
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of the CRCS report that explained its “differences in interpretation of the
data” and provided “new information that is expected to be beneªcial to
the ITC in any further analysis [of] this material.”141 ARCO complained
that “erroneous assumptions had been made that cause the potential haz-
ards of MTBE to be seriously overestimated.”142 The ARCO submission
acknowledged that human exposure “from accidental spills of MTBE could
occur,” but they “should be regarded as a minimal possibility,”143 and it
assured the ITC that “MTBE losses would be extremely small” from leaking
USTS.144

On October 31, 1986, the ITC recommended that MTBE be tested for
chronic inhalation toxicity including neurotoxic, hematologic, and onco-
genic (carcinogenic) effects and that additional monitoring be undertaken
of worker and customer exposure in the “breathing zone” during gasoline
transfer operations.145 The report made no reference at all to MTBE-
contaminated groundwater due to leaking USTS. In response, ARCO ar-
gued that testing for chronic inhalation health effects was “not neces-
sary,” because “worst case” exposures to MTBE from gasoline vapors were
“well below the ‘no observable adverse effect level’ even when very con-
servative safety factors are applied.”146 This did not, of course, answer the
question whether testing for oncogenicity, for which there were not nec-
essarily any no-effect levels, would be desirable. ARCO did not mention
at all the possibility that chronic exposure might occur via ingestion of
contaminated groundwater.147

On December 17, 1986, EPA hosted a “public focus meeting” on
MTBE at which most of the major industrial players gathered to discuss
the possibility of arriving at an agreed-upon consent order for performing
additional testing on MTBE.148 There is no evidence that any representatives
of environmental groups attended this or any of the subsequent focus
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meetings. At the meeting, EPA’s project manager noted that “an additional
concern” identiªed by EPA’s Test Rules Development Branch was “con-
tamination of ground water supplies by MTBE.”149 She related that more
than 700,000 USTS were used for petroleum products and “about 30% of
these tanks leak.”150 The ARCO representatives, however, insisted that
there was no reason to require any additional testing of MTBE because there
should be “very little cause for concern of health hazards with MTBE.”151

After more than a year of additional negotiations, EPA published notice
of a Consent Order to which EPA and ªve major oil companies had
agreed.152 The companies agreed to conduct several mutagenicity tests,
several pharmacokinetics tests to determine oral, dermal, and inhalation
routes of exposure, three neurotoxicity tests, an inhalation oncogenicity
test in two species, and an inhalation two-generation reproduction and
fertility effects study.153 The companies did not agree to do any environ-
mental testing, and they agreed to very little in the way of toxicity testing
via the ingestion route through which humans would be exposed to
MTBE in drinking water.154

D.  The USTS Implementation Regulations

The industry knew considerably more than EPA about the deterio-
rating state of USTS at the time that the agency granted the ARCO waiver.
In early 1979, the national media had not yet focused on leaking USTS,
and Congress had not given EPA any authority to regulate them.155 Yet as
early as 1973, the “subject of underground leaks at service stations” had
become “one of growing concern to petroleum marketers.”156 In the mid-
1970s, API created three task forces to address what was rapidly becom-
ing a serious problem.157
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By mid-1983, contaminated groundwater had become a major envi-
ronmental issue, and leaking USTS had been identiªed as a large con-
tributor to the problem.158 As Congress began to react to public pressure
to do something about the leaking USTS problem, API strongly resisted
new legislation.159 If Congress deemed legislation necessary, however,
API argued that it should simply require EPA to promulgate “perform-
ance standards” based upon API’s “recommended practices.”160 For its part,
EPA demonstrated a “schizophrenic” attitude toward regulating USTS.161

Its groundwater group was well aware of the risks that USTS posed to
groundwater resources, but its hazardous waste division was reluctant to
take on the additional responsibility for regulating more than one million
USTS.162 At the time, EPA was in no position to be a forceful advocate
for a brand new regulatory program in the anti-regulatory Reagan Ad-
ministration. The agency urged Congress to refrain from legislating until
EPA had a “more reªned idea” of how the problem should be addressed.163

Having recently clashed with the Administration over EPA’s failure
under Administrator Anne Gorsuch to implement the hazardous waste laws,
Congress was in no mood to heed the agency’s advice164 and the legisla-
tion moved rapidly toward enactment. Anxious to have the Gorsuch scandals
behind him, President Reagan signed the HSWA on November 9, 1984.165

Among other things, the statute required EPA to promulgate regulations
for new and existing USTS and to establish technical requirements for
leak detection and leak prevention “as may be necessary to protect hu-
man health and the environment.”166
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In early 1985, EPA created a new Ofªce of Underground Storage Tanks
(“OUST”) to undertake the necessary implementation efforts.167 Fearing
that it lacked sufªcient time and resources to promulgate detailed require-
ments, the ofªce decided to explore “quicker, less detailed approaches to
regulation.”168 A “Development Plan” proposed to establish “broad, per-
formance-oriented tank technical standards rather than detailed, technol-
ogy-based operating and design requirements.”169 In other words, the agency
was prepared to specify broad goals and let the regulated industry ªll in
the details. According to an EPA ofªcial who was heavily involved in
drafting the regulations, the agency “worked closely with representatives
of the major oil companies,” regularly contacting major oil company rep-
resentatives “for information and input regarding UST issues.”170

On September 23, 1988, EPA published ªnal regulations establishing
technical requirements for USTS.171 The preamble noted somewhat de-
fensively that the statute speciªcally authorized EPA to “consider indus-
try practices and consensus codes in developing appropriate UST regula-
tions,”172 and it observed that several important industry codes had been
updated in the year since the proposal came out.173 This increased activity
“support[ed] EPA’s proposed reliance on these codes as providing the
most up-to-date consensus practices and expertise concerning what con-
stitutes proper UST system management.”174 Since “the successful im-
plementation” of the ªnal regulations depended “a great deal on the regu-
lated community’s voluntary compliance,”175 the ªnal regulations relied
“as much as possible” on “familiar industry codes.”176
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For new and replacement tanks, the ªnal regulations required only
protected single-walled tanks with release detection.177 The protection could
come from (1) cathodic protection of a lined steel tank, (2) ªberglass re-
inforced plastic construction, or (3) ªberglass and steel reinforced plas-
tic.178 Although the agency agreed with commenters who suggested that
“there will probably be more releases to the environment” from single-
walled tanks than from double-walled tanks with interstitial monitoring,
the more protective option was “not believed to be necessary to protect
human health and the environment.”179 In addition, the “widely available”
technologies for cleaning up “petroleum products” provided “the means
to ensure that adverse impacts from such releases (when they occur) can
be managed and remediated.”180 Finally, the preamble mentioned that
(1) double-walled systems entailed “greater capital and installation costs”
that did not “justify” the environmental beneªts and (2) the “current trends
in industry” were not in the direction of double-walled tanks.181 The fact
that MTBE was not easily remediated through “widely available” cleanup
technologies was apparently lost on the agency.

The regulations required a “gradual” upgrade or replacement of ex-
isting tanks over a period of ten years.182 The agency agreed with com-
menters who argued that a more rapid upgrade schedule would “prevent a
signiªcant number of future product releases,” but it rejected their argu-
ment that industry resources were capable of meeting a more rapid up-
grade requirement.183 A ten-year upgrade program, on the other hand, would
“complement current industry trends towards upgrading or replacing vol-
untarily.”184 Instead of requiring upgrades to the new tank standards, the
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ªnal rule allowed owners to meet the upgrade requirements by lining the
interiors of existing steel tanks in accordance with industry standards so
long as the tanks were tested within the next ten years and at ªve year
intervals thereafter.185

The ªnal rule allowed owners to choose between six broad leak de-
tection technologies, each of which was required to comply with “method-
speciªc” performance standards.186 In particular, owners were allowed to
rely upon semi-annual tightness testing and inventory control as a leak
detection mechanism.187 The agency reached this conclusion despite its
own previously expressed “serious reservations” about inventory control
as a leak detection technique.188 The ªnal rule also relaxed the perform-
ance requirements for inventory control.189

The petroleum industry was generally “comfortable with” the technical
requirements, and it expressed relief that the regulations turned out to be
so ºexible.190 Environmental groups, by contrast, were uncomfortable with
the new rules.191 They argued that EPA should have required new and re-
placement tanks to be double-walled.192 They also maintained that EPA
gave the industry far too long to replace or upgrade steel tanks.193 A spokes-
person for the Environmental Defense Fund complained that the regula-
tions were designed to minimize the economic impact on the industry,
not to protect human health and the environment.194 Perhaps because they
did not want to delay EPA’s implementation of the regulations, however, the
environmental groups declined to challenge them in court.

E.  The Reformulated Gasoline Requirements

In the late 1980s, many governmental ofªcials in California advo-
cated replacing conventional gasoline with less-polluting “alternative”
motor fuels to solve that state’s serious air pollution problems and to help
avoid future energy crises.195 The most prominent fuel at the time was M85,
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a blend of 85% methanol and 15% unleaded gasoline.196 Fearing that Cali-
fornia might ultimately move toward alternative fuels, ARCO created an
internal task force and charged it with developing a gasoline product that
would burn as cleanly as M85.197 The result of this effort, an MTBE blend
called EC-1, was capable of replacing leaded gasoline with a fuel that
produced lower evaporative and tailpipe emissions than conventional
gasoline.198 With encouragement from California environmental agencies,
ARCO began to market EC-1 in Southern California in August 1989.199

Not to be outdone, Shell launched a new “environmentally friendly”
gasoline, an MTBE blend called SU2000E, in two California cities and
eight other heavily polluted urban markets in April 1990.200 Aware of the
increased risks that MTBE posed to groundwater, Shell considered re-
placing the tankage in service stations selling SU2000E to prevent envi-
ronmental problems due to leaks.201 But the company ultimately concluded
that the risks that SU2000E posed to groundwater quality were “manage-
able” with existing tanks.202 By the end of the summer, the other major
companies were, in the words of the head of EPA’s fuel regulation ofªce,
“to some extent . . . tripping over themselves coming out with cleaner
products,”203 and MTBE had become “the fastest-growing chemical in the
world.”204 All of this took place without the impetus of the federal refor-
mulated gasoline program, which had not yet been enacted.

Congress’s decision to require reªners to produce reformulated gaso-
line for areas of the country that were seriously out of attainment with the
NAAQS for photochemical oxidants was a relatively minor and late-arriving
aspect of a multi-year effort to amend the CAA.205 The debates over re-
formulated gasoline stimulated input from a broad array of interest groups
and governmental entities. The three groups most interested in MTBE were
the petroleum industry, agricultural concerns, and environmental groups.

The petroleum industry forcefully argued that Congress should not
mandate any one fuel, which industry advertisements labeled “govern-
ment gas,” but should instead let market forces (presumably as perceived by
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the petroleum industry) choose the best alternative fuel.206 API testiªed
that although the industry was “committed to cooperative research and
study efforts with the government on oxygenated fuels,” it was “opposed
to government mandating their use.”207 The industry cited ARCO’s vol-
untary development of EC-1 gasoline for the proposition that industry-
developed reformulated gasoline was a preferable alternative to manda-
tory use of alternative fuels.208 The National Petroleum Reªners Associa-
tion warned that any congressional mandate that had the effect of drasti-
cally changing the composition of fuel would require reªners to expend
huge sums to retool their reªneries.209 Finally, the industry argued that a
national distribution system for conventional gasoline already existed.210

Any congressional mandate for the widespread use of alternative fuels might
well require a second extremely costly distribution system for those fuels.

The agricultural interests viewed federally mandated alternative fuel
requirements as a critical path out of a decades-long economic slump in
American agriculture. Alternate fuel advocates optimistically predicted that
CAA fuel requirements could eliminate the grain surplus, return idle
farmland to production, and reduce federal farm subsidies, which at the
time exceeded $12 billion.211 As it became clear to the agricultural inter-
ests that they were not likely to persuade Congress to mandate a major
change in the existing gasoline delivery infrastructure, they attempted to
craft language that would ensure that ethanol was the oxygenate that reªners
used in reformulated gasoline.

In early debates, environmental groups urged Congress to continue
to tighten emissions standards for automobiles, and they supported alter-
native fuel requirements. They also emphasized the importance of con-
sidering fuel-related pollutants, like formaldehyde, benzene, and toluene,
that were toxic in high enough concentrations.212 Late in the debates, as
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the tide shifted away from mandating non-petroleum alternative fuels,
and moved closer to allowing MTBE-blended reformulated gasoline, en-
vironmental groups became more vocal in their insistence that reformu-
lated fuels reduce levels of benzene as well as VOC emissions.

The bill that ultimately became the CAA Amendments of 1990 was
introduced and passed out of committee with no provision for a refor-
mulated gasoline program. It did create a winter oxygenate program, and
MTBE was mentioned as a potential oxygenate to be used in that program,
as were ethanol and ETBE.213 No mention was made in the Senate Report
of the impact of any of the possible additives on groundwater.

The highly contentious deliberations over clean air legislation dragged
on in Congress for two years without any sign of signiªcant progress
when, on June 12, 1989, the Bush Administration attempted to break the
logjam by offering a “Clean Air Plan.”214 Among the tools for accom-
plishing the Administration’s ambitious goal would be volatility controls
on gasoline during the summer months and an alternative fuels program
to be implemented in the most heavily polluted urban areas.215 The pro-
posal did not contain a program for reformulated gasoline. Indeed, the
petroleum industry, noting that White House counsel C. Boyden Gray and
some EPA ofªcials had been long-time advocates of alternative fuels,
charged that the Bush Administration’s CAA proposal was biased against
reformulated gasoline.216

The Administration ultimately came around to the petroleum indus-
try’s preferred “fuel neutral” position, and EPA urged a Senate subcom-
mittee to rely on market forces to sort out the details of low emissions fuel
use.217 A new draft of the Administration bill, which resulted from closed-
door negotiations between Administration and Senate staff, for the ªrst time
provided for a reformulated gasoline program in March 1990.218 Envi-
ronmental critics charged that this was a thinly veiled attempt to substitute a
weak reformulated gasoline program for a strong clean fuels program.219
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As the new bill was being debated on the ºoor of the Senate, Senators
Tom Harkin (D-Iowa), Tom Daschle (D-S.D.) and Bob Dole (R-Kan.)
introduced an amendment under which reªners would have to reduce the
ozone forming potential of the gasoline sold in the nine most seriously
polluted ozone nonattainment areas by 15% while adhering to a 2.7%
oxygen requirement and keeping aromatics below 25%.220 Senator Harkin
explained that the measure was a compromise that would “open up a large
market for cleaner burning fuel additives such as ethanol, ETBE, and
MTBE,” and he promised that the compromise would “begin the process
of removing toxic chemicals at the source, before they enter the fuel dis-
tribution system, the motor vehicles, and ultimately the air that we
breathe.”221 The Daschle amendment passed by voice vote. Nowhere in the
House or Senate debates were the adverse environmental effects of MTBE
on groundwater even mentioned.

The new statute required EPA to promulgate regulations establishing
requirements for “reformulated” gasoline to be used in heavily polluted
ozone nonattainment areas.222 The regulations had to “require the greatest
reduction in emissions of ozone-forming VOCs (during the high ozone
season) and emissions of toxic air pollutants (during the entire year)
achievable through the reformulation of conventional gasoline, taking into
consideration the cost of achieving such emission reductions, any nonair-
quality and other air-quality related health and environmental impacts and
energy requirements.”223 EPA’s regulations also had to require that refor-
mulated gasoline have an oxygen content not less than 2.0% by weight, a
benzene content of not more than 1.0% by volume, and no heavy met-
als.224 EPA could waive the oxygen content requirement if it determined
that compliance would interfere with the ozone standard.225 Finally, the
statute provided a speciªc statutory formula for the content of reformu-
lated gasoline that would apply unless EPA wrote “performance stan-
dards” capable of achieving speciªc statutory goals.226

IV.  Explaining the MTBE Fiasco

This Part of the Article will explore eight plausible theories for the
causes of the MTBE ªasco. Although it has been suggested that some of
these theories can help explain the MTBE problem, a number of them have
not been tested against the MTBE experience. Some of the suggested theo-
ries are, we shall discover, highly implausible to anyone with even a
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passing familiarity with the MTBE facts. Other theories examined below
are considerably more compatible with MTBE’s regulatory reality. The
purpose of this exercise is to gain insights on how MTBE-like crises can
be avoided in the future.

A.  The Perversity Thesis

A frequently encountered theme in the criticism of existing health,
safety and environmental regulation is the “perversity thesis.” Skeptics of
regulation in academia and numerous industry-funded think tanks insist
that government intervention into private economic arrangements is gen-
erally a bad idea because it usually does more harm than good to the very
interests that the government intends to protect.227 For example, Professor
Cass Sunstein has alluded to “paradoxes” of regulation through which, in
his view, health and safety regulation increases health and environmental
risks.228 Although the MTBE story at ªrst glance appears to support the
perversity thesis at several critical points, a closer examination reveals
not perverse regulation but lack of foresight on the part of both govern-
ment and the regulated industry.

Documented cases of the perversity theory in action, though rare, are
not impossible to ªnd.229 For example, when the Consumer Product Safety
Commission promulgated a ºammability standard for children’s sleep-
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wear, some manufacturers responded by treating the sleepwear with the
chemical TRIS, which was later found to be carcinogenic.230 The message
of the perversity thesis is that agencies should address ancillary risks that
ºow from the conduct required or induced by their regulations to ensure
that the regulation does not do more harm than good.231

A straightforward application of the perversity thesis would suggest
that the MTBE crisis was a perverse and unanticipated result of EPA’s
decision to phase lead out of gasoline. The agency’s decision only made
things worse because it paid no attention to how the industry would react
to the intervention. The phase-out provided an incentive to the industry to
ªnd another fuel additive, and the possibility that the substitute would
create an even worse environmental problem was never considered. For
several reasons, however, the perversity thesis seems ill-suited to the MTBE
facts in the early 1970s.

Congress had, in fact, anticipated the possibility of perverse effects
of regulating fuels and fuel additives when it explicitly provided that
EPA could only prohibit the use of an existing fuel additive if the ban
would “not cause the use of any other fuel or fuel additive which will
produce emissions which will endanger the public health or welfare to
the same or greater degree than the use of the fuel or fuel additive pro-
posed to be prohibited.”232 The D.C. Circuit found that “the purpose be-
hind” that provision was “avoidance of counterproductive results.”233 It is
hard to imagine a more straightforward injunction to the agency to avoid
the perverse effects of regulation. At the same time, it is hard to fault the
agency for failing to anticipate MTBE’s adverse effects on groundwater
at the time that it decided to phase lead out of gasoline. The petroleum
industry had not yet attempted to register MTBE as a gasoline additive,
and its initial reaction was to change the mix of alkylates and aromatics
in gasoline to keep octane levels up in the absence of lead.

The perversity theory explains the MTBE crisis only in the tauto-
logical sense that it probably would not have happened if EPA had not
phased lead out of gasoline. On this basis, however, the perversity theory
explains every unanticipated adverse effect of a regulatory intervention,
and it is contradicted by every successful intervention. Indeed, there is no
reason to believe that the world is worse off with lead out of gasoline,
even if one compares the present MTBE-contaminated world with the
hypothetical world that would have existed in the absence of the lead
phase-down. That hypothetical world would almost certainly have been
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populated with urban children experiencing dramatically increasing lev-
els of lead in their blood instead of the dramatically decreasing levels
that we see today. It would have had hundreds of thousands of mentally
impaired urban children and tens of thousands of children with lead-induced
anemia. Moreover, the proper comparison is arguably not between that
hypothetical world and the present world, but rather between the present
world and the world that would exist if EPA had done an effective job in
regulating USTS and in requiring testing for and regulation of MTBE.

Still, the perversity theory might help explain the greatly expanded
scope of the MTBE groundwater contamination problem, especially in Cali-
fornia, after Congress amended the CAA to require reformulated gaso-
line. In trying to accomplish the worthy goal of removing toxic aromatics
and photochemical oxidant precursors from the air, Congress may have
inadvertently caused massive pollution of groundwater. Congress gave no
thought at all to the already well-established threat that MTBE posed to
groundwater when it debated the reformulated gasoline program, and it is
certainly possible that MTBE would not have been used as widely in the
absence of the reformulated gasoline program. On the other hand, the major
oil companies were “tripping over themselves” to meet public demand
for an “environmentally friendly” gasoline, and MTBE had become the
“fastest-growing chemical in the world”234 almost a year before Congress
enacted the reformulated gasoline requirements. Thus, it is not at all clear
that wells contaminated with MTBE after the implementation of the re-
formulated gasoline program would not have been contaminated with
MTBE even if the program had never been enacted.

B.  Multi-Media Integration

For many years, observers of EPA have complained of the agency’s
balkanized organization and the tendency of its single-media programs to
ignore the impact of their actions on other media.235 They have urged EPA to
pursue a more “integrated” approach under which every decision-maker
considers the impacts of the agency’s decisions on air quality, water
quality, soil quality, and the quality of any other relevant media.236 Some
critics believe that the core of the problem lies in Congress’s committee
structure and the single-media focus of the statutes that Congress has
enacted.237 An oft-cited study prepared for EPA by the National Academy
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of Public Administration recommended that EPA “should begin work on
a reorganization plan that would break down the internal walls between
the agency’s major ‘media’ program ofªces for air, water, waste, and toxic
substances.”238 The Progressive Policy Institute has recommended that
Congress “integrate” all of the pollution control statutes into a single com-
prehensive law.239 EPA’s failure to adopt an integrated multi-media ap-
proach to MTBE clearly contributed to the MTBE groundwater crisis, but
it was difªcult for the agency to elevate cross-media impacts to the level
they merited when the regulated industry was forcefully pressing ahead
with MTBE in “environmentally friendly” gasoline and belittling the risks
of leaking USTS.

The “multi-media failure” thesis posits that the MTBE crisis resulted
from EPA’s failure to examine the cross-media implications of its actions
during the critical regulatory interventions. Thus, the Progressive Policy
Institute’s Jan Mazurek suggests that “[b]ecause MTBE was designed to
uphold federal air pollution requirements, there was no comparable re-
quirement for regulators to study its potential effects in groundwater”240

and implies that had there been such a requirement, the MTBE crisis would
have been avoided. Although the multi-media failure explanation has con-
siderable appeal at ªrst glance, it loses some of its explanatory power
under careful scrutiny.

The CAA did not require EPA to consider the cross-media effects of
its decision to require the petroleum industry to make unleaded gasoline
available to protect catalytic converters. The statute did require EPA to
consider the likely alternatives to lead when it removed lead from gaso-
line to protect public health, but Congress limited that consideration to
the air emissions produced by alternative fuel additives.241 EPA did not
consider any adverse effects of potential substitute additives on ground-
water. Yet, as suggested above, it is hard to imagine how EPA could have
anticipated the move to MTBE at the time that it ordered lead out of gaso-
line, because the industry had not yet registered MTBE and was not even
contemplating its use at that time. For EPA, there was time enough to think
about the cross-media impact of MTBE after it became the petroleum
industry’s additive of choice to replace lead.

At the critical decision point in 1979 when EPA provided the waiver
allowing the petroleum industry to use MTBE in gasoline, however, EPA
also failed to consider cross-media impacts. EPA may grant a waiver upon a
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showing that the additive would not poison emission control devices or
otherwise increase air emissions.242 The agency also had the authority to
limit or prohibit the use of any fuel additive upon a ªnding that air emis-
sions from that additive “may reasonably be anticipated to endanger” public
health or welfare. The provision empowered EPA to consider cross-media
impacts, but apparently permitted the Administrator to consider only air
emissions.243 By 1979, EPA could have acted under section 6 of TSCA to
limit or prohibit the use of MTBE, but EPA would have been obliged to
initiate a lengthy and resource-intensive rule-making proceeding aimed at
limiting or prohibiting the use of MTBE. Since manufacturers of MTBE
had produced precious little information on the health and environmental
effects of the chemical on any receiving medium, there was no way for
EPA to know about MTBE’s potential cross-media impacts, much less do
anything about them. Even if a farsighted EPA employee had connected
the dots between MTBE’s high solubility and the groundwater beneath
leaking USTS, EPA would still have had the burden of demonstrating on
a rule-making record that MTBE posed an unreasonable risk to ground-
water resources.244

Although the petroleum industry was equally uninformed about the
health and environmental effects of MTBE at the time that ARCO received
its waiver, it knew a great deal more than EPA about the deteriorating
state of leaking USTS throughout the country. By the mid-1970s, API
had established three task forces to address the problem. As the reªning
departments of the major oil companies adopted the MTBE option for
enhancing octane, their marketing departments were undoubtedly con-
necting the dots. They knew full well that groundwater throughout the
U.S. would soon become contaminated with MTBE, and they proceeded
despite that knowledge.245 Lacking that knowledge and any information on
the health or environmental effects of MTBE, EPA was powerless to protect
groundwater from MTBE at the critical juncture when it provided the
waiver that allowed MTBE to be blended into gasoline.

EPA had the power under TSCA to learn more about MTBE’s po-
tential negative impacts on groundwater. TSCA is one of the few statutes
that EPA administers that is not oriented toward a single medium, and it
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encourages EPA to include a broad range of health and environmental
considerations in the decision-making process. Once it became clear that
the petroleum industry was beginning to use MTBE in very high volumes
to replace tetra-ethyl lead as an octane enhancer, the ITC nominated MTBE
for further testing.246 At the very ªrst focus meeting on the testing rule,
EPA’s representative noted that groundwater contamination from as many
as 21,000 leaking USTS was “an additional concern.”247

The petroleum industry, however, assured EPA that MTBE’s low
toxicity ensured that it would not pose a public health threat in ground-
water where it would, the industry asserted, rapidly degrade. The ªrst obser-
vation was entirely circular. EPA could not know whether or not MTBE’s
toxicity was low until a full range of toxicity tests had been undertaken.
EPA understood this and insisted on chronic carcinogenicity testing in
two species as part of the agreed-upon testing rule. Subsequent develop-
ments have also disproved the industry’s biodegradation claim. Had EPA
required testing of MTBE’s biodegradability in groundwater in the test-
ing agreement, this information would have been available to the agency
much sooner. Yet while the industry resisted any attempt by EPA’s staff to
adopt a multi-media approach to the testing rule, EPA is perhaps more
blameworthy in this regard because the agency had a responsibility under
TSCA to consider all receiving media in exercising its authority to pro-
tect human health and the environment.

At about the same time that EPA’s Ofªce of Toxic Substances (“OTS”)
was preparing the MTBE testing rule and long after its Ofªce of Mobile
Sources (“OMS”) had granted a waiver for MTBE use in gasoline, EPA’s
Ofªce of Underground Storage Tanks (“OUST”) was concluding in its
USTS rule-making that leaks from USTS could be reduced but never pre-
vented entirely. OUST assumed that the threat of release from USTS
would continue, albeit at reduced levels, but did nothing to address the
threat that MTBE posed to groundwater. To the contrary, in support of its
conclusion that double-walled tanks were not “justiªed,” the agency
conªdently predicted that “widely available” technologies for cleaning
up “petroleum products” provided “the means to ensure that adverse im-
pacts from such releases (when they occur) can be managed and remedi-
ated.”248 The special difªculties of remediating MTBE contaminated sites,
which were well known at least to the industry at that time, apparently
did not affect this optimistic assessment.
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While the USTS technical standard-setting exercise supports the multi-
media failure thesis, EPA’s USTS technical regulations might not have
been more stringent even if OUST had considered MTBE’s unique po-
tential to contaminate drinking water supplies. The petroleum industry
strongly resisted stringent USTS regulation and pressed ahead with MTBE
as the preferred lead substitute and oxygenate, although it was well
aware of the inevitability of USTS leaks and of the resistance of MTBE
to biodegradation. Meanwhile, EPA was clearly not in the business of
enacting stringent regulations over the objections of the industry in 1987
and 1988.

Congress undoubtedly failed to consider the by then well-known po-
tential for MTBE to contaminate groundwater when it enacted the winter
oxygenate and reformulated gasoline requirements of the 1990 CAA
Amendments. Although Congress was aware of the fact that both of those
provisions envisioned the use of MTBE in gasoline, the risks that MTBE
posed to groundwater resources were not discussed at any point in the
reports or the debates. It is perhaps worth noting that Congress required
reformulated gasoline in certain ozone nonattainment areas, but it did not
require the industry to use MTBE in that reformulated gasoline. At the
petroleum industry’s urging, Congress allowed the market to decide how
the performance-based requirements that it enacted would be imple-
mented.249 In promulgating the regulations, however, EPA was obliged to
take into consideration “any nonair-quality and other air-quality related
health and environmental impacts.”250 Thus blame for any failure to take
into account cross-media considerations adequately may arguably fall on
EPA’s shoulders for promulgating performance-based regulations that
allowed MTBE to be used in reformulated gasoline.

It is also worth noting that the industry may well have adopted “en-
vironmentally friendly” MTBE-blended reformulated gasoline even if the
CAA had not required it in certain areas. As noted above, the companies
were “tripping over themselves” to produce an “environmental friendly”
gasoline in the early 1990s,251 and it seems reasonably clear that the in-
dustry was not concerned with the cross-media impacts of its decision to
use MTBE to reduce air emissions. When asked whether ARCO made any
effort to balance the air quality beneªts of MTBE, which ARCO con-
spicuously touted in the advertising brochures for its EC-1 reformulated
gasoline, with the risks that it posed to groundwater, a high level ARCO
employee replied that “it would have been presumptuous of us to do
that.”252 He explained that “EPA was doing it . . . . They’re . . . the ones
that were passing those regulations, not us. We were simply providing
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information if they asked for it.”253 The industry, in other words, did not
presume to balance the air quality beneªts of MTBE against its ground-
water quality risks, even though it was in the best position to produce and
evaluate the information on both sides of the balance.

In sum, it is clearly wrong to suggest that EPA’s failure to adopt a
multi-media approach stemmed from a failure of the statutory regime.
TSCA empowered EPA to do precisely that, and the CAA amendments to
which Ms. Mazurek was apparently referring in her critique speciªcally
required EPA to consider nonair-quality impacts in promulgating refor-
mulated gasoline regulations. It is also wrong to suggest that EPA failed
to consider cross-media impacts because the right hand did not know
what the left hand was doing. EPA’s OTS staff was fully aware of what its
OUST staff knew about the presence of MTBE in groundwater near many
USTS at the time that EPA negotiated a testing agreement that did not
require testing of the health effects of MTBE in groundwater. More im-
portantly, EPA’s OUST staff knew that MTBE was in gasoline when it
wrote lenient USTS technical standards that declined to require double-
walled tanks and deferred to industry-promulgated national consensus
standards. It is by no means clear that a fully “integrated” agency would
have reached different decisions at either of those two critical decision
points. The problem was not lack of knowledge, but a lack of the politi-
cal will to address the special problems of MTBE during a deregulatory
period of EPA’s existence.

The multi-media failure thesis, however, does help explain Congress’s
decision to require reformulated gasoline in badly polluted ozone nonat-
tainment areas. Congress should have considered the cross-media im-
pacts of the reformulated gasoline requirement, and it did not do so. Yet
it is not clear how Congress could have informed itself about those im-
pacts in the absence of an interest group with the desire and wherewithal
to bring them to the attention of congressional allies. Although Congress
has the institutional responsibility to consider all aspects of the public
interest, it is a fact of legislative life that interest groups that do not have
the knowledge or wherewithal to make themselves heard will be ignored.
If the decision to move to reformulated gasoline tends to validate the
multi-media failure thesis, it also represents a failure of the interest group
pluralism model of congressional decision-making.

C.  “Sound Science”

One of the most frequently articulated themes of the so-called “regula-
tory reform” movement is the asserted need to strengthen the scientiªc basis
for health and environmental regulation. During the extensive debates over
regulatory reform legislation in the 104th Congress, regulatory reformers
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argued that agencies like EPA and OSHA ignore “sound science” in their
zeal to write stringent regulations to implement ultra-protective regula-
tory policies.254 In part, the “sound science” critique of federal regulation
represents a rejection of the suggestion that public perceptions of risk should
guide health and environmental decision-making.255 In part, it also repre-
sents a deep skepticism of the quality of science that agencies use in writing
regulations with heavy economic consequences. The recently enacted Data
Quality Act,256 which was quietly inserted as a rider into a House Appro-
priations Bill in 2000,257 reºects the judgment of its industry-supported
drafter that government-disseminated information “has the potential to do
great harm if it is inaccurate, incomplete, or misunderstood.”258 In the
case of MTBE, however, the regulated industry, and not the government,
is much more responsible for the lack of sound scientiªc information in
the decision-making process.

In recent testimony to a House Subcommittee on legislation to elevate
EPA to Cabinet status, the vice president of the U.S. Chamber of Com-
merce recommended that the bill include substantive provisions for en-
suring that EPA practice “sound science” in regulatory decision-making.259
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In support of that position, its spokesman asserted that “EPA’s failure to
adequately familiarize itself with the oxygenate MTBE led oil companies
to spend $7 billion converting reªneries.” He complained that “[o]nly after
these funds had been invested did EPA recommend reducing the use of
MTBE because it could leak from gas stations and underground storage
tanks into groundwater.”260 The Chamber also blamed EPA for the billions of
dollars that would have to be spent cleaning up MTBE-contaminated
groundwater.261 When read against the history of EPA’s efforts to regulate
MTBE and the industry’s consistent and vigorous attempts to prevent or
forestall that regulation, the Chamber’s “unsound science” explanation for
the MTBE crisis seems grossly misplaced.

The industry forcefully challenged the factual basis for EPA’s deci-
sions to require unleaded gasoline to protect catalytic converters and to
phase lead out of gasoline to protect public health. Indeed, some of the
classic administrative law statements on the nature of judicial review of
the factual basis for rule-making were uttered during the D.C. Circuit’s
resolution of those very disputes. For example, in the appeal of EPA’s deci-
sion on unleaded gasoline, the court observed that “a rule-making agency
necessarily deals less with ‘evidentiary’ disputes than with normative con-
ºicts, projections from imperfect data, experiments and simulations, edu-
cated predictions, differing assessments of possible risks, and the like.”262

Because the rule-making process is “quasi-legislative in character,” the
agency was not obliged to refrain from regulating until perfect scientiªc
data became available.263 In the lead phase-down case, the agency sifted
through thousands of pages of documents, three lengthy published health
documents, and hundreds of comments. Not all of the studies would have
passed the most stringent tests of scientiªc validity, but the agency con-
sidered them all in concluding from the “totality of the evidence” that
lead in gasoline endangered public health.264 A deeply divided court held
that this analysis passed the “arbitrary and capricious” test of the Ad-
ministrative Procedure Act.265 The majority found “the Administrator’s
analysis of the evidence and assessment of the risks to be well within the
ºexibility allowed by the ‘will endanger’ standard.”266 The evidence before
the agency would probably not have passed the stringent tests for data
quality offered by modern proponents of “sound science” in regulatory
decision-making, but it was enough at the time to survive judicial review.
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In EPA’s decision to grant the 1979 MTBE waiver, science played
only a very limited role. Under the statute, the entity requesting a waiver
had to provide EPA with sufªcient data to demonstrate that the new fuel
would not interfere with pollution control devices. When Texas Petro-
chemical failed to provide adequate data, EPA denied its waiver request.
When ARCO provided adequate data, it got a waiver. No one suggested
at the time that the data upon which EPA based the waiver was “unsound,”
and later experience has demonstrated that MTBE does not interfere with
catalytic converters. Thus, the failure to employ “sound science” does not
explain MTBE’s presence in gasoline after 1979. Indeed, had EPA at-
tempted to regulate MTBE at that juncture for the purpose of protecting
public health, the industry would certainly have objected to any attempt
to employ the statutory “will endanger” test because of the dearth of toxi-
cological data on MTBE at that time. Thus “sound science” principles
would have operated to keep MTBE in gasoline, not to remove it, in 1979.

If “sound science” means anything in the context of the MTBE expe-
rience, it means decision-making informed by a complete set of relevant
toxicological and environmental fate data. Yet throughout EPA’s three-
year attempt to require the manufacturers of high-use chemicals to test
for adverse health and environmental impacts, the industry strongly re-
sisted any additional testing. Four years before the ITC began to consider
whether to list MTBE, the industry had initiated a fairly comprehensive
set of toxicity tests, but it later decided not to complete Phase Two of the
testing program in the hope that the Phase One tests (which did not even
include carcinogenicity testing) would be enough to “preclude . . . an unnec-
essary test rule by EPA under TSCA.”267 After the ITC consultant issued
a report identifying many signiªcant data gaps and recommending addi-
tional testing to ªll those gaps, the industry launched a major initiative to
avoid an EPA rule requiring “time consuming and expensive” testing.268

Although it is unclear why the testing rule that did emerge in 1988 did
not require testing of MTBE in drinking water, one plausible explanation
is the industry’s assurances that MTBE losses from leaking USTS would
be “extremely small”269 and would present “very little cause for concern
of health hazards with MTBE.”270

If “sound science” required more or better information on MTBE’s
potential risks to health and the environment at critical decision points, it
was the industry, not EPA, that prevented that information from becom-
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ing available.271 Hence, if the MTBE ªasco is attributable to EPA’s failure
to employ “sound science” in regulatory decision-making, as the Cham-
ber of Commerce asserts, then EPA’s experience with the 1988 testing
agreement demonstrates that the industry itself is largely to blame.

D.  The Synoptic Paradigm

Many observers have argued that environmental regulation could be
improved considerably if agencies adopted a “synoptic” approach under
which the agency considers a broad range of regulatory options, carefully
assesses, quantiªes, and monetizes the costs and beneªts of each of those
options, and adopts the option for which the beneªts most exceed the
costs.272 Proponents of the synoptic paradigm maintain that cost-beneªt
analysis is the only “rational” way to go about managing health and envi-
ronmental risks.273 The information contained in the analyses should
make agency decision-makers aware of all of the impacts of their decisions,
thereby reducing the tendency of mission-oriented agencies to reach irra-
tional results.274 In addition, cost-beneªt analysis should produce “efªcient”
regulatory interventions because the analysis ensures that a dollar spent
on environmental protection buys a dollar’s worth of environmental bene-
ªt.275 Thus some versions of the regulatory reform legislation of the 104th
Congress would have made cost-beneªt balancing a decision criterion for
all regulatory agencies.276 To the extent, however, that the synoptic para-
digm played a role in the regulation of MTBE, it did more harm than good.
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The synoptic paradigm played little role at all in the original lead
phase-down decision in the early 1970s. The statute required EPA to re-
move additives that would “endanger public health,” without any consid-
eration of the economic costs of doing so. Although EPA was required to
consider the availability of alternatives, that exercise was only to ensure
that the alternatives did not also endanger human health. As the Ethyl
court later held, the “will endanger” standard allowed EPA to engage in
an broad non-quantitative assessment of the health risks posed by fuel
additives and to limit or prohibit them if they posed a signiªcant risk to
human health.277 Nowhere in the Ethyl majority opinions is there any sug-
gestion that EPA had to monetize those risks and balance the monetary
value of the health loss to children against the higher costs of alternative
fuels and fuel additives. If this decision was ill-considered under the syn-
optic paradigm because a cost-beneªt balancing approach would have
considered the potential adverse effects of MTBE on groundwater, then a
conclusion that the MTBE crisis stemmed at least in part from EPA’s
failure to adopt the synoptic approach might be warranted.

John D. Graham, a strong advocate of the synoptic approach and the
current Director of OMB’s Ofªce of Information and Regulatory Affairs,
however, has praised EPA’s lead phase-down decision as an example of a
successful application of a sound regulatory decision guided by cost-
beneªt analysis.278 Indeed, the decision that Graham applauds was EPA’s
1985 decision to withdraw an earlier proposal to end the phase-down (is-
sued during the fallow Gorsuch years) and to accelerate the phase-down
instead. Unlike the original phase-down decision, EPA prepared a com-
plete cost-beneªt analysis to support the latter decision.279 The decision
itself was an easy one because by then some of the major oil companies
had already modiªed their reªneries to make unleaded gasoline (with many
employing MTBE as an additive) and were opposed to continued lead use.280

The costs of the decision were comparatively low and were borne mainly
by small independent reªners and an odd group of lead blenders that had
sprung into existence as a result of the ºexibility allowed by the averaging
provisions of the original phase-down regulations.281
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Interestingly, the analytical documents so highly praised by strong
advocates of the synoptic approach did not even mention MTBE, much
less analyze its costs and beneªts. EPA’s decision to accelerate the lead
phase-down was apparently not ill-considered under the synoptic paradigm,
even though MTBE had by then been in use for several years as an oc-
tane enhancer and a wholesale move toward MTBE as a replacement for
lead as an octane enhancer was easily foreseeable. If a praiseworthy ap-
plication of the synoptic paradigm in 1985 failed to address MTBE, a
conclusion that the MTBE crisis stemmed from EPA’s failure to employ
the synoptic approach in 1975, when MTBE was not a credible option,
seems misplaced.

EPA did not adopt a synoptic approach to the 1979 waiver, because
it was obliged to grant the waiver so long as MTBE would not foul cata-
lytic converters, whatever the resulting costs and beneªts. Although EPA
could have simultaneously banned or limited MTBE under its “will en-
danger” authority, there is no reason to believe that the application of the
synoptic paradigm could have identiªed, quantiªed, and monetized the
risks that MTBE posed to groundwater at the time that EPA granted the
waiver.282 As discussed above, if a highly praised regulatory analysis pre-
pared in 1985 did not consider MTBE’s effects on groundwater, there is
little reason to believe that a cost-beneªt analysis prepared in 1979 would
have considered those effects.

TSCA empowered EPA to order testing upon a ªnding that sufªcient
testing was not already available and that the chemical might present an
unreasonable risk to the environment or would be produced and enter the
environment in substantial quantities or give rise to signiªcant human expo-
sure.283 Although the statute arguably required a cost-beneªt approach to
determining whether MTBE might present an unreasonable risk to the envi-
ronment, it did not require EPA to balance costs against beneªts in or-
dering testing for high-volume chemicals.284 Had EPA undertaken a cost-
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beneªt analysis of alternative testing requirements in 1988, the cost cal-
culation would have been comparatively simple because the costs of various
laboratory tests of a chemical’s physical characteristics and animal tests
of its toxicity can be easily ascertained from the contractors that routinely
conduct such tests. Estimating the beneªts of additional tests, on the other
hand, would have been an exceedingly complex exercise. With the knowl-
edge available to EPA in 1988 of the essential physical characteristics of
MTBE and the fact that it was getting into groundwater in the vicinity of
service stations, it could have predicted that humans might be exposed to
MTBE in drinking water. Quantifying the value of the additional infor-
mation that those studies would yield would have been much more
difªcult. It seems clear, however, that a cost-beneªt approach, if any-
thing, would not have resulted in EPA requiring more testing require-
ments than it did pursuant to the testing agreement. The industry negoti-
ated a relatively modest set of testing requirements that did not include
testing MTBE in groundwater under a statute that allowed EPA to order
testing for high volume chemicals without a detailed consideration of the
costs and beneªts of that testing. It would certainly have held out for less
stringent testing requirements if EPA had been required to justify every
test with a detailed quantiªcation and monetization of its costs and beneªts.

Under RCRA, as amended by the 1984 HSWA, EPA was required to
promulgate leak detection, prevention, and correction regulations “as may
be necessary to protect human health and the environment.”285 That stan-
dard clearly required EPA to consider the health and environmental
beneªts of alternative technical standards because requirements with few
beneªts would not be necessary. Costs were not explicitly mentioned in
the statute, but it is clear that EPA did take costs into account in promul-
gating the regulations. Although the statute did not require EPA to bal-
ance costs against beneªts in promulgating the regulations, the agency
explicitly invoked the synoptic paradigm when it concluded that more
protective double-walled tank systems entailed “greater capital and in-
stallation costs” that did not justify the environmental beneªts.286 Thus,
insofar as the synoptic paradigm played a role in the promulgation of the
USTS regulations, it helped ensure that the MTBE continued to ºow into
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groundwater as new and replacement single-walled tanks continued to
spring undetected leaks.

Ironically, the synoptic paradigm may have directed congressional at-
tention away from MTBE at the time when Congress considered whether
to require reformulated gasoline in certain ozone nonattainment areas. EPA
had just completed a widely publicized and much heralded Unªnished Busi-
ness report that represented the agency’s ªrst comprehensive attempt to
rank the relative risks addressed by the many regulatory programs that
EPA administered.287 That report, however, suggested that EPA’s UST
program was one of a few in which EPA was exerting a high degree of
effort to address a low-risk environmental problem.288 The report recom-
mended that resources be shifted from EPA’s Superfund and UST pro-
grams to other programs.289 Not only were the risks posed by leaking USTS
not prominent on the “radar screen” as Congress debated CAA amend-
ments, they were afªrmatively being downplayed by EPA’s synopticists.290

Analyzing the costs and beneªts of large-scale environmental deci-
sions can yield dramatically different estimates, depending upon the as-
sumptions that go into the models employed in the analysis. Since cost-
beneªt analysis is notoriously manipulable, an application of the synoptic
paradigm at any of the critical decision points could well have dictated
precisely the result that EPA actually reached. Indeed, it is altogether
possible that an analysis of the costs and beneªts of the current use of
MTBE would suggest that governmental action was not appropriate then
and is not appropriate now. Perhaps a little MTBE in a small number of
drinking water wells is the price that Americans are willing to pay for a
relatively inexpensive oxygenate and octane enhancer in gasoline. Since
the synoptic paradigm ignores distributional considerations,291 it is irrele-
vant that the beneªts of MTBE are enjoyed by all consumers of gasoline
while the costs are intensely borne by a small number of neighbors of
service stations.

E.  Agency Capture

One of the most powerful and persuasive early critiques of the fed-
eral regulatory regime of the 1960s was that the agencies charged with
protecting the public had become captured by the very industries that posed
the threats that the agencies were created to address.292 Early regulatory
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reformers, ranging from Ralph Nader to George Stigler, observed that if
an agency only hears from the regulatees, it will become sympathetic to
the regulatee’s point of view and vulnerable to manipulation. Even an
agency that is thoroughly dedicated to its statutory mission knows that,
with the limited resources available, it “cannot go to the mat every time”
it disagrees with the regulated industry. As a result, decision-making out-
comes will tend to reºect the economic needs of the regulated industry
rather than the broader and more diffuse public interest that the agency
was created to protect.293 The risk of capture is, of course, much greater
when the leadership of the agency is appointed by a president that is sym-
pathetic to the economic interests of the regulated industries or is ideo-
logically committed to a limited governmental role in society.294 One very
plausible view of the MTBE ªasco is that it is the story of a pliant agency
attempting to implement several very complex regulatory programs with
limited resources under constant pressure from a very powerful regulated
industry that was accustomed to having its way.

The decision to phase tetra-ethyl lead out of gasoline was deªnitely
not an instance of agency capture by the regulated industry. Operating
during its early activist years with the broad support of the American public,
EPA imposed the phase-down upon an industry that offered resistance at
every turn. Agency capture might, however, help explain the 1979 MTBE
waiver. The agency was apparently hoping that someone would come up
with an acceptable alternative to lead, and it had recently rejected the
most likely candidate, MMT. On the other hand, agency capture does not
explain EPA’s earlier decision to deny the same waiver to Texas Petro-
leum on the grounds that more information was necessary. Limited authority
and information explains this decision much more convincingly than agency
capture.

Agency capture only partially explains the 1988 TSCA testing agree-
ment. In fact, EPA rejected the industry position that no additional test-
ing of MTBE was required, and it negotiated several quite burdensome
testing requirements from the industry. At the same time, EPA neither forced
the industry to conduct toxicity testing of MTBE in drinking water, nor
did it require testing to validate the industry’s assertion that MTBE degraded
rapidly in groundwater. This may have been because EPA felt forced to
compromise with the industry, and these were the requirements that EPA
was willing to abandon. It is by no means clear, however, that EPA would
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have required additional testing of MTBE-contaminated drinking water if
the industry had been less recalcitrant.

There is much in the story of EPA’s 1988 USTS regulations, how-
ever, that supports the agency capture thesis. Although the statute al-
lowed the agency to “consider” industry codes, EPA deferred to an aston-
ishing degree throughout the regulations to those codes. A cynic might con-
clude that the industry’s “resurgence of interest” in promulgating and
amending industry codes that EPA noted in the preamble to the ªnal rule
could have been inspired by the strong suggestion in the proposed regu-
lations that EPA was prepared to defer to such codes in lieu of promul-
gating its own technical standards. The agency also deferred to the in-
dustry on the big issues. It did not require double-walled tanks; it allowed
a ten-year upgrade period, knowing that a more rapid upgrade schedule
would “prevent a signiªcant number of future product releases;”295 and it
allowed the industry to use inventory control with periodic tightness testing
for leak detection, even though the preamble to the proposed rules had
expressed “serious reservations” about inventory control as a leak detec-
tion technique.296

It is not at all surprising that the industry was “comfortable with”
EPA’s USTS regulations.297 Regulated industries are usually comfortable
with the decisions of captive agencies. If, as one prominent environmental
group has suggested, the MTBE crisis was not a result of the decision to
allow MTBE to be used in gasoline but was attributable instead to the in-
credibly poor state of federal regulation of USTS,298 then the agency capture
theory goes a long way toward explaining the crisis. Had EPA done a
better job of promulgating USTS regulations, MTBE would no doubt still
have found its way into groundwater, but in much smaller quantities that
would be decreasing over the years even if remaining in gasoline indeª-
nitely.

F.  Interest Group Pluralism

Twenty-ªve years ago, Professor Richard Stewart noted the emergence
of a new model of Administrative Law in which administrative outcomes
reºected the pulls and tugs of the interest groups that were affected by
agency action.299 Under this “interest group pluralism” model, Professor
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Robert Reich noted a decade later, the agency’s job was “to accommodate—
to the extent possible—the varying demands placed upon government by
competing groups.”300 The agency was to be “a referee, a skillful practi-
tioner of negotiation and compromise,” making itself “accessible to all
organized interests while making no independent judgment of the merits
of their claims.”301 The “public interest” under this model was simply the
“aggregation and reconciliation” of the various interest group claims.302

At several points, the MTBE story suggests a failure of the interest group
pluralism model because the relevant negotiations did not include repre-
sentatives of all of the relevant interests.

Many observers bemoan the fractious nature of the interest group
pluralism model, under which interest groups advancing their own eco-
nomic interests vie for power in the political and regulatory process.303

Civic republicans, for example, believe that the model admits the possi-
bility that “bad preferences” will prevail, and it accepts without question
“preferences [that] are formed against the backdrop of disparities in power
and limitations in both opportunities and information.”304 Nevertheless,
some form of interest-group pluralism may be the most effective way to
avoid the negative consequences of the tendency of agencies toward
capture under other models.

Ironically, as Administrative Law has embraced the interest group
pluralism model, the regulatory state has come to depend upon the presence
of nonproªt public interest groups to ensure outcomes that are in the best
interest of the general public. For example, the collaborative approaches,
like regulatory negotiation, that have evolved to reduce the strains and inefª-
ciencies of the interest group pluralism model are built upon the assump-
tion that all affected interests (or at least all interests that have the power
to affect the ªnal outcome) are represented at the negotiating table. The
notice-and-comment rule-making model also allows regulatory agencies
to assume that all affected interests have had their say. If an important
interest group fails to show up at the negotiations or fails to participate in
the decision-making process, the agency, viewing itself as umpire, may
fail to ªll the void in the policymaking process. The outcome can be de-
cisions that do not reºect the policies articulated in the agency’s statutes.

The decision to phase tetra-ethyl lead out of gasoline was a classic
example of the beneªcial role that nongovernmental watchdog groups can
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play under the interest group pluralism model. Although EPA initially
proposed to prohibit or limit lead in gasoline to protect public health at the
same time that it proposed the requirement that industry make unleaded
gasoline available to protect catalytic converters, it re-proposed the for-
mer regulations at the same time that it ªnalized the latter.305 It then made
very little progress toward ªnalizing the re-proposed rule until the Natu-
ral Resources Defense Council (NRDC) persuaded the D.C. Circuit to order
the agency to reach a decision within thirty days.306 It is certainly likely
that EPA would have promulgated ªnal regulations without the impetus
of a court order, but it surely would have taken much longer. More im-
portantly, the willingness of NRDC to go to court to speed up EPA’s dilatory
pace undoubtedly sent a message to the agency that NRDC would be more
than willing to challenge a lenient regulation on its merits.

No public interest group, however, was represented in either the 1979
waiver rule-making or the 1988 TSCA testing consent agreement nego-
tiations. The potential adverse effects of MTBE on groundwater were men-
tioned (by EPA’s OUST staff) in the TSCA testing context, but EPA did
not order groundwater-related testing even then. That decision may be
attributable to the absence of an environmental group at the bargaining table
when EPA negotiated the testing agreement with the petroleum indus-
try.307 EPA’s anemic response to the risks posed by MTBE in both of these
decision-making contexts is therefore consistent with the watchdog fail-
ure theory.308

Environmental groups were present at the 1988 UST rulemaking, and
they strongly urged EPA to require double-walled tanks to prevent leaks.
In taking that position, however, they did not focus particularly on the risks
of MTBE. They did not, for example, counter the industry’s argument that
single-walled tanks were appropriate because nature would gradually reme-
diate any leaks. Although it is not clear why environmental groups did
not raise the special risks of MTBE, one plausible explanation is that
they were unaware of those risks; these risks were known to the industry
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and to experts in groundwater remediation, but had not received any signiª-
cant media attention prior to 1988.

Environmental groups were very much involved in the 1990 Congres-
sional debates over the CAA Amendments. The reformulated gasoline
program, however, came up very late in the deliberations, and it emerged
from a closed-door negotiating session between the Administration and
the Senate staff. It would be naive to suggest, however, that the major envi-
ronmental groups did not have input into those negotiations, where the
primary negotiators on the Senate side had strong ties to environmental-
ists. The more likely explanation for why MTBE did not come up in those
negotiations and in the later ºoor debates over the Daschle amendment is,
once again, that MTBE groundwater contamination had not emerged on
the radar screens of the major environmental groups.

The failure of environmental groups to raise MTBE at a time when
raising it could have made at least some difference may represent a fail-
ure of the interest group pluralism model. In today’s exceedingly com-
plex regulatory environment, public interest groups are spread very thin,
and it is impossible for them to keep up with every scientiªc development
relevant to the regulatory process. They must focus on the issues they
(and their funders) deem most important at the time. MTBE in ground-
water did not become one of those issues until the late 1990s, when it began
to show up in the groundwater of Santa Monica, California.

Those most severely adversely affected in the MTBE story, the own-
ers of water wells threatened with MTBE contamination, were not repre-
sented in any of the decision processes studied here. From an interest-
group perspective, this is not surprising. Groundwater contamination by
MTBE had apparently not attained a sufªcient notoriety by 1990 to put
those entities on notice of the threat that a reformulated gasoline require-
ment posed to them. Since reformulated gasoline emerged rather late in
the debates as the petroleum industry’s alternative to the alternative fuels
provisions favored by agricultural interests at the outset of the debates, it
is even less surprising that well owners did not weigh into the battle.309

There has never been an organized interest group of landowners sur-
rounding service stations, although some local coalitions have formed after
private wells were contaminated with MTBE. There are national associa-
tions of municipal drinking water suppliers, but they did not become in-
volved in the regulation of gasoline additives and USTS until the late

                                                                                                                             
309

  One might fault EPA for failing to raise MTBE’s adverse effects on groundwater
during the congressional debates over reformulated gasoline. Since the Bush Administra-
tion’s original bill did not contain a reformulated gasoline provision, however, there was no
reason to consider MTBE at the outset. The Administration initially supported the alterna-
tive fuels program advocated by the ethanol interests and environmental groups. Only after
it became clear that no bill would be enacted over the opposition of the petroleum industry
did the Administration, in closed-door Senate negotiations, agree to a reformulated gaso-
line requirement. Whether the Administration raised MTBE’s adverse effects on ground-
water to support its original bill during the closed-door negotiations is unknown.



2004] MTBE: A Precautionary Tale 331

1990s, after many thousands of gallons of MTBE were already in the
ground and the regulations that guaranteed that many more leaks of gasoline
would go undetected had already been promulgated.

If the MTBE ªasco does not necessarily suggest a wholesale failure
of the interest group pluralism model, it may suggest situations in which
it might be expected to fail. First, when there is a long latency period be-
tween the regulatory action and the adverse consequences of that action,
it is not likely that an agency under the interest group pluralism model will
anticipate and address those consequences because interest groups typi-
cally do not congeal until their members are faced with a common threat.
Second, an interest that is diverse and diffuse is likely to be politically
weak. When the interest on the other side is uniªed, focused, and politi-
cally powerful, the situation is a prime candidate for regulatory failure
under the interest group pluralism model.310

G.  Choosing Ignorance and Manufacturing Uncertainty

In a forthcoming article, Professor Wendy Wagner suggests that in-
dustries continue to impose externalities on the rest of society, despite ex-
tensive regulatory programs, because the legal system sends perverse
signals to those industries regarding the information needed for effective
health, safety, and environmental regulation.311 Existing liability and regu-
latory laws “perpetuate ignorance” about externalities, even though gen-
erating knowledge is critical to the ability of legal actors to address them
effectively.312 The regulatory laws permit regulated entities to ignore large
gaps in knowledge about the adverse effects of their activities, and the
existing regulatory and liability regimes provide little incentive for those
actors to spend resources ªlling those gaps. Their reluctance to invest in
the production of such information is understandable, because any docu-
mentation of externalities will generate pressure to do something about
them on behalf of those who suffer their adverse effects. Moreover, existing
liability and regulatory laws create perverse incentives on the part of ex-
ternality-producing actors to conceal the information that they do possess
and “to actively discredit and obfuscate damaging information” produced
by others.313 The overall result is a regulatory regime that is lacking in
precisely the kind of information that is critical for designing and de-
fending effective health, safety, and environmental protections.

At several critical decision-making junctures, the MTBE story reso-
nates strongly with Professor Wagner’s account of the lack of useful sci-
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entiªc information for regulatory decision-making. Because tetra-ethyl lead
had been used ubiquitously for many decades, much was known about its
adverse health effects at the time that EPA decided to phase it out of gaso-
line. Subsequent tort litigation, however, has revealed documents demon-
strating that the lead industry knew much more than the rest of the public
and that it had covered up a large body of knowledge that it had obtained
over the years on the adverse health effects of lead.314 Indeed, the history
of lead prior to the phase-out is paradigmatic of the perverse incentives that
the common law provided to industry to ignore data gaps and hide exist-
ing data prior to the creation of the modern regulatory regime.

The enactment of the CAA Amendments of 1970 shifted those in-
centives only slightly. Because EPA did not have to meet a large factual bur-
den under the “will endanger” test and was allowed, instead, to assess risks
and act on a broad determination that lead in gasoline posed a “signiªcant
risk” to the health of urban children, the agency was able to act despite pal-
pable scientiªc uncertainties. As it turned out, a great deal of subsequently
developed scientiªc information has borne out the wisdom of EPA’s original
decision. On the other hand, the burden was still on EPA to come up with
the scientiªc information necessary to meet the “signiªcant risk” stan-
dard, and the industry was free to continue adding tetra-ethyl lead to gaso-
line until the agency did so.

The petroleum industry had no incentive to produce or share informa-
tion on the externalities that MTBE-containing gasoline would impose on
the owners of nearby water wells at the time EPA granted the 1979
MTBE waiver because the existing regulatory regime allowed EPA to
consider only the adverse effect that MTBE might have on catalytic con-
verters.315 The very same authority that EPA had used to phase tetra-ethyl
lead out of gasoline was available to EPA to initiate a proceeding to limit
or prohibit the use of MTBE for the purpose of protecting human health.316

That authority, however, was limited to “emissions” that would endanger
human health, and it placed the burden on EPA to come forward with in-
formation showing that they posed a “signiªcant risk” to humans. Yet even
under the Ethyl opinion’s generous reading of the threshold “will endan-
ger” standard, EPA needed some evidence that MTBE posed a “signiªcant
risk” to human health.317 In 1979, EPA had very little toxicological evi-
dence on MTBE, certainly not enough evidence to support a sustained attack
by the petroleum industry in court, because no one had provided that in-
formation.318 The existing regulatory regime allowed the petroleum in-
dustry to put MTBE in gasoline if it provided information on the adverse
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effects of MTBE on catalytic converters, but it did not require the industry
to produce information on the adverse effects of MTBE on human health
and the environment. Since the industry was well aware of the deterio-
rating state of USTS in the late 1970s, the tort liability regime provided a
strong incentive to remain ignorant of any unique health or environmental
effects of MTBE in groundwater, and the industry initiated only a very
rudimentary set of toxicological tests at that time.

As the Interagency Testing Committee was considering whether to
add MTBE to its list of fifty chemicals that should receive additional testing,
and as EPA was considering how to react to MTBE’s appearance on the
list, the petroleum industry took the position that no additional informa-
tion on real world exposure was necessary since EPA could trust ARCO’s
“worst case” calculations.319 The industry further argued that no chronic
toxicity testing was needed because ARCO’s calculated exposures were
below the “no observed effect” level in the few toxicity studies that it had
conducted. Throughout this time period, however, the industry failed to
provide information it possessed on the extent of MTBE groundwater
contamination or the deteriorating state of a USTS infrastructure. Indeed,
the industry insisted that MTBE losses from leaking USTS would be
“extremely small.”320 An industry trade association took the position that
MTBE was a harmless chemical and that any human exposure through
inhalation at gas stations or through consumption of contaminated drinking
water was so minuscule as to be ignorable.321 In sum, the industry went to
considerable lengths to “perpetuate ignorance” about the long-term health
effects of MTBE and the extent of human exposure to MTBE through
drinking water at precisely the time that EPA was considering whether to
require the industry to do the testing necessary to become better informed
about MTBE’s health and environmental risks.

Despite the industry’s desire to perpetuate ignorance, however, the
existing statutory regime did give EPA the wherewithal to require more
studies on MTBE’s environmental fate and toxicological properties. If EPA
had been prepared to “go to the mat,” it almost certainly could have justiªed
additional toxicity testing for inhalation exposures in 1988. Knowledge of
the extent to which the industry was rapidly converting from tetra-ethyl lead
to MTBE was available to EPA, as was information on MTBE’s volatility
and likely exposures to service station attendants and drivers. The indus-
try knew this and ultimately acquiesced to more testing of MTBE’s tox-
icity via the inhalation route. However, EPA may well have lacked sufªcient
information on MTBE exposure through drinking water to justify a require-
ment for additional toxicity testing via that route, and the industry was
determined to perpetuate that ignorance. The negotiated testing rule did
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not require testing of MTBE in drinking water, resulting in ignorance that
remains to this day.

H.  The Precautionary Principle

In recent years, an approach to health, safety, and environmental regu-
lation that has been around for a very long time has received a great deal
of attention in international circles under the label “precautionary princi-
ple.”322 While this is not the place for an extended description of the many,
sometimes contradictory, attempts to give content to this much-debated
idea,323 its essence, in this author’s view, can be captured in three familiar
phrases: look before you leap; it is better to be safe than sorry; and when
in doubt, err on the side of safety.324 Although the precautionary principle
is sufªciently vague to support many conclusions, it does seem clear that
a more precautionary approach to MTBE may well have avoided much
environmental and economic damage.

When, as is usually the case in environmental regulation, the analy-
sis of alternative courses of action is clouded by scientiªc uncertainty, a
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precautionary approach leans toward the more protective option. In the
case of a product, byproduct, or activity that has not yet been introduced
into the environment, an agency employing the precautionary approach
carefully examines its potential risks before allowing it to be introduced.
If an initial core set of information about such risks is not available, the
agency requires its proponents to conduct the studies necessary to pro-
duce that information prior to its introduction. If information suggests
the potential for long-term or irreversible harm or if signiªcant uncer-
tainty remains after that initial information is compiled, then more test-
ing may be in order. If, at the end of the testing, serious uncertainty still
remains about the potential for long-term or irreversible risks, then the
product or activity is not allowed or is allowed only under carefully lim-
ited and well-monitored controls.

In the case of a product, byproduct, or activity that is already present
in the environment, the existence of scientiªc uncertainty should not be
used as an excuse to forestall protective action.325 The agency employing
the precautionary approach engages in a “credible worst-case” analysis of
the risks that it poses based upon existing information. If those risks are
determined to be acceptable under a standard that applies an adequate mar-
gin of safety, the agency allows the activity to proceed unabated. If the risks
are unacceptable, the agency takes action to reduce those risks to an ac-
ceptable level until such time as sufªcient information becomes available
to demonstrate that a lesser degree of control will offer adequate protection.
In all cases, the precautionary approach assigns the burden of producing
the information necessary to reduce the uncertainties to the proponent of
the product, byproduct, or activity.326

Just as the advocates of the synoptic paradigm applaud the decision
to phase tetra-ethyl lead out of gasoline as a successful example of decision-
making guided by cost-beneªt analysis, proponents of the precautionary
principle hail it as a paradigm of this principle in action. The Ethyl Court
speciªcally alluded to the “precautionary nature” of the risk assessment
exercise that EPA was permitted to employ under the “will endanger” statu-
tory standard.327 EPA took regulatory action to protect human health de-
spite substantial uncertainty, and the subsequent scientiªc data has gen-
erally validated the wisdom of that precautionary decision.328
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When EPA approved ARCO’s MTBE application in 1979, neither EPA
nor the petrochemical industry knew much about the properties of MTBE
relevant to the risks that it might pose to human health and the environ-
ment. Under the law, ARCO only had to show that MTBE would not poi-
son catalytic converters or otherwise increase tailpipe emissions. Under
the existing statutory regime, EPA would have had to initiate any assess-
ment of the direct risks that MTBE posed to human health under its sepa-
rate authority to limit or ban fuel additives that could endanger public
health or the environment. EPA’s experience with using that authority to
remove tetra-ethyl lead from gasoline, while ultimately successful, was
not encouraging. It took many years of lengthy hearings and stacks of
thick studies and analyses to support that decision. Given the complete
absence of any data on the long-term health and environmental effects of
breathing and/or ingesting MTBE and the lack of any experience from
which to derive information on the nature and extent of human and envi-
ronmental exposure, EPA was in no position to assume the burden of ini-
tiating a proceeding to require MTBE to be removed from gasoline be-
fore it was ever placed in gasoline to begin with. In any event, EPA’s
authority to protect groundwater under a statute that focuses exclusively
on emissions was not altogether clear.

Despite clear authority under TSCA to do so, EPA also failed to take
a precautionary approach toward the testing requirements that it imposed
on the industry in 1988. Especially as applied to high volume chemicals,
the essence of the testing provisions of TSCA is the precautionary slogan:
“Look before you leap.” EPA did attempt to look at the potential adverse
health and environmental effects of MTBE as its use was dramatically
expanding in the late 1980s, but it did not look closely enough. It limited
itself to inhalation exposure and ignored drinking water exposure, even
though its staff was aware at the time of many instances of MTBE ground-
water contamination. Arguably, EPA began to look at MTBE very late in
the game. It took two years to reach an agreement on a testing rule, and
the tests were not completed until after the critical congressional decision
to require reformulated gasoline in heavily polluted ozone nonattainment
areas, a decision that resulted in even greater expansion of MTBE use.

If the decision to phase tetra-ethyl lead out of gasoline was a paradigm
of precaution, the promulgation of the USTS technical requirements bor-
dered on recklessness. EPA deferred to “nationally applicable” industry
codes of practice for many of the critical technical requirements. On the
all-important issue of new and replacement tanks, the regulations allowed
owners to continue to install single-walled tanks with release detection.
In rejecting the easily available double-walled tank option strongly advo-
cated by environmental groups, the agency concluded that greater pro-
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tection was not necessary to protect human health and the environment
because petroleum constituents were easily removed from soil and ground-
water with available clean-up technologies. This approach could hardly
be less consistent with a precautionary “better safe than sorry” approach
to protective regulation. The preamble did not mention MTBE, which was
by 1988 widely used throughout the U.S. as a substitute for tetra-ethyl
lead, nor did it address the fact that MTBE was not easily removed from
contaminated groundwater. It did note that the double-walled tank option
was more expensive and concluded that the beneªts of the extra degree of
precaution offered by double-walled tanks did not, in the agency’s opin-
ion, justify the added costs. The agency clearly did not “err on the side of
safety.”

In retrospect, it is clear that the environmental groups’ misgivings about
the industry-friendly regulations were well-justiªed. The program estab-
lished by the technical regulations is quite possibly the weakest of all of
EPA’s regulatory programs. As an EPA enforcement ofªcial later ob-
served, the regulations achieved “ºexibility” at the “expense of stringency
and enforceability.”329 In addition, EPA’s leak detection regulations were
not at all adequate to the task. EPA’s Blue Ribbon Panel concluded that the
regulations had allowed tank owners to install less expensive and there-
fore less effective leak detection technology than was available at the
time based on its assumption that “hydrocarbon plumes are generally self-
limiting (primarily due to intrinsic bioremediation).”330 The problem with
this approach was that EPA did not “address the use of oxygenates [like
MTBE] although they were used as octane enhancers at this time.”331 Since
some releases will undoubtedly continue to occur as a result of “improper
installation or upgrading, improper operation and maintenance, and acci-
dents,” the inadequate state of leak detection systems ensures that further
groundwater contamination will continue.332

Like most of the environmental statutes, the CAA is ªlled with pre-
cautionary measures. For example, the national primary ambient air quality
standards must protect the public health with an “adequate margin of
safety.”333 As the product of a last-minute closed-door deal among Bush
Administration ofªcials, Senators from petroleum-producing states who
supported MTBE, and Senators from farm states who wanted to ensure
that reformulated gasoline could contain ethanol, the reformulated gaso-
line requirement was precautionary only in the sense that it required the
“greatest reduction in emissions of” VOCs and toxic pollutants “achiev-
able through the reformulation of conventional gasoline.”334 Congress dele-
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gated to EPA the critical task of determining the meaning of “reformulation
of conventional gasoline” subject to narrowly reticulated performance goals
that Congress speciªed in the statute. In limiting total benzene to 1% and
total aromatics to 25% by volume and by requiring that reformulated gaso-
line contain 2% oxygen, the statute was quite protective of air quality.335

In relegating “nonair-quality and other air-quality related health and en-
vironmental impacts” to mere afterthoughts that EPA could take into ac-
count, along with costs, in choosing among options that met the thresh-
old numerical tests, the statute was not at all precautionary with respect
to groundwater quality.336

In sum, the MTBE ªasco can be attributed in part to the failure of Con-
gress and EPA to adopt a precautionary approach. Congress did not pre-
scribe precaution in the fuel additives provisions of the CAA. Had Con-
gress adopted a precautionary approach, it would have required the addi-
tive’s proponents to conduct sufªcient testing and analysis to demonstrate
that the additive would not endanger public health or the environment. EPA’s
Blue Ribbon Panel appeared to recommend such a precautionary approach
when it “highlight[ed] the importance of exploring the potential for ad-
verse effects in all media (air, soil, and water), and on human and eco-
system health, before widespread introduction of any new, broadly-used
product.”337 Had EPA adopted such a precautionary approach in 1979, it
would have discovered that MTBE is a carcinogen in laboratory animals,
and it would almost certainly have been a good deal more reluctant to
allow its widespread use in gasoline.

TSCA adopts a somewhat more precautionary approach. One of
TSCA’s stated goals is to ensure that “adequate [safety] data [is] . . . de-
veloped . . . and that the development of such data should be the respon-
sibility of those who manufacture and those who process such chemical sub-
stances and mixtures.”338 Yet the law does not actually make manufacturers
and processors responsible for developing health and safety testing data
prior to marketing chemicals. They need only conduct testing when ordered
to do so by EPA, and EPA may only order them to do so after sustaining
the afªrmative burden of justifying that requirement to the satisfaction of
a reviewing court.339 Because EPA is usually reluctant to expend the time
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and expense necessary to accomplish this task,340 it nearly always negotiates
testing agreements with those responsible for chemicals.341 In the case of
MTBE, these negotiations resulted in a testing agreement that was not
especially precautionary because it did not focus on drinking water expo-
sure. The tests revealed that MTBE causes cancer in laboratory animals.
It is not clear, however, that EPA would have elected to ban MTBE from
gasoline had it been shown that MTBE also caused cancer in laboratory
animals via the ingestion route.

The subject of testing requirements is an appropriate place to probe
the outer boundaries of the precautionary principle. There is, of course, no
limit to the number of studies that EPA could require an industry to per-
form prior to allowing the introduction of a product or byproduct into the
environment.342 At some point, EPA must decide when the beneªt of ad-
ditional information is outweighed by the loss of availability of a poten-
tially commercially valuable product. EPA does not, however, have to
come up with an algorithm that decides this issue in every case as a pre-
condition to applying a precautionary approach to individual cases. EPA
was well aware of the threat that MTBE posed to groundwater in 1986 when
it was deciding what testing to order. EPA certainly could have antici-
pated in 1988 that if the tests the industry did agree to conduct showed that
MTBE was in fact carcinogenic, the industry would take the position that
more testing would be required before EPA could ban MTBE because of
the risks that it posed through groundwater contamination. A precaution-
ary approach to the decisions that EPA had to make in 1986 and 1987
would have demanded carcinogenicity testing of MTBE in drinking water
and environmental fate testing to determine the scientiªc legitimacy of
the industry’s contention that MTBE rapidly degraded in groundwater.
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V.  Conclusion

When applied to the MTBE experience, some theories have much better
explanatory power than others. The perversity, sound science, and synoptic
theories have very little explanatory power. Although MTBE almost cer-
tainly would not be in groundwater today if EPA had not phased lead out
of gasoline, MTBE groundwater contamination is not a perverse result of
that governmental action. Rather, it is a consequence of ineffective gov-
ernmental action at later stages when effective action would have pre-
vented most or all of the environmental damage caused by MTBE. If MTBE
in groundwater is a consequence of “unsound science,” that is entirely the
fault of a regulated industry that consistently resisted EPA’s attempts to
gather more scientiªc information about MTBE’s toxicity and environ-
mental fate. It is difªcult to speculate about whether widespread MTBE
contamination would have resulted had EPA adhered strictly to the syn-
optic paradigm. Most likely, tetra-ethyl lead would still be in gasoline,
and it, instead of MTBE, would be contaminating urban air and polluting
groundwater. Assuming that cost-beneªt analysis would have supported
removing lead from gasoline, as the proponents of cost-beneªt analysis
suggest, it is highly unlikely that it would have supported a decision to keep
MTBE out of gasoline or a decision to remove it once it began to contami-
nate groundwater. At the one decision-making juncture where EPA did
employ a rudimentary form of cost-beneªt analysis (the USTS technical
requirements), it pointed in the direction of less stringent regulation re-
sulting in more undetected releases of MTBE into soil and groundwater.

The multi-media failure theory appears generally applicable to the
critical decisions concerning MTBE. EPA rarely considered the cross-media
impacts of its decisions, and Congress clearly did not consider the impact
on groundwater of its decision to require RFG to protect air quality. Had
EPA been more attuned to multi-media considerations in 1988 when it ne-
gotiated the TSCA testing rule and the USTS technical requirements, much
of the damage produced by MTBE could have been avoided. The petro-
leum industry was insisting at that time, however, that any adverse im-
pacts on groundwater due to MTBE would be slight. EPA’s fault may not
lie so much in its failure to consider multi-media impacts as in its credu-
lous receptivity to industry reassurances. The agency’s failure to consider
the cross-media implications of its early decisions, however, did not so
much represent a failure of communications within the agency or an ab-
sence of authority to gather relevant cross-media information as it reºected
EPA’s general lack of political will to require the industry to produce in a
timely fashion the information necessary to understand the multi-media
aspects of its decisions.

It is not necessary, of course, that a single theory provide the best
explanation for all of the critical decisions. It is certainly possible that one
theory explains one decision-making outcome while a different theory better
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explains a later decision-making outcome. Likewise, a combination of theo-
ries may best explain a particular decision-making outcome. The “choosing
ignorance and manufacturing uncertainty” thesis is especially useful in
explaining EPA’s failure to act to remove MTBE from gasoline prior to
1988 and its failure to require groundwater testing in its 1988 testing rule. A
combination of the agency capture and watchdog failure theories goes a
long way toward explaining both EPA’s tepid TSCA testing requirements
and the critical failure of EPA’s USTS technical standards, both of which
took place in an election year toward the end of the Reagan Administration,
when EPA’s leadership was in no mood to upset a powerful industry. Lack-
ing the resources to “go to the mat,” EPA’s small technical staff accom-
modated the industry interests. Because the regulations addressed latent
risks, the interests most affected by the action did not participate. To the
rather limited extent that national environmental groups involved them-
selves, they were easily “rolled” by the opposition. This failure of the in-
terest group pluralism model left in place an inexcusable ignorance of
MTBE’s critical characteristics and a USTS infrastructure that still can-
not be trusted.

Although EPA’s decision to phase lead out of gasoline stands as a
good example of the precautionary approach in action, the agency had
neither the authority nor the inclination to take a fully precautionary ap-
proach to regulating MTBE at later critical decision-making junctures. EPA
could have removed MTBE from gasoline at any time under the same
authority that it used to remove tetra-ethyl lead, but only if MTBE “emis-
sions” had endangered the environment; EPA’s authority under the CAA
to protect groundwater resources was unclear. The agency had the authority
under TSCA to require the industry to produce the needed toxicity and
environmental fate information, but it failed to require any information at
all for many years. When EPA ªnally acted, it did not require information
on MTBE’s fate and toxicity in groundwater. The agency had clear author-
ity to take a precautionary approach when it wrote the USTS technical
standards, but it declined to do so. It did not require the industry to in-
stall the best available technology (double-walled tanks), and it deferred
to industry-promulgated standards throughout the regulations.

If a single answer is needed, it is that the MTBE groundwater disas-
ter happened because a powerful industry had a very great inºuence on
all of the critical decisions during a period of time in which government
was especially attentive to complaints about over-regulation, and both the
government and public interest watchdog groups were not especially at-
tentive to the potential cross-media impacts of what appeared at ªrst glance
to be environmentally protective actions. It may be simplistic, however,
to suggest that had EPA been a bit less sympathetic to industry complaints
about over-regulation, the MTBE crisis never would have happened. Even
had the agency leadership taken a more aggressive stance toward the in-
dustry, it is by no means certain that EPA could have prevented the MTBE
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crisis. The general difªculties that EPA faces in regulating anything in an
administrative law regime that has come to demand an enormous amount
of information and analysis to justify protective regulatory action suggests
the virtue of precautionary statutes that place the burden on those who
would impose risks on others for economic gain.

As MTBE follows tetra-ethyl lead to the fuel additive junkyard, EPA
could go a long way toward preventing the next fuel additive crisis by
revising its USTS regulations to require double-walled tanks and upgraded
leak detection systems. This is ultimately not a complete solution, how-
ever, because the tanks that are still in the ground will continue to leak until
they are replaced, and as a practical matter, EPA will have to give the indus-
try another substantial period of time to accomplish the task of replacing the
tanks that it upgraded less than a decade ago pursuant to the original USTS
technical standards. The best way to prevent the next crisis is for Congress
to amend the CAA to require the manufacturer of a fuel additive to dem-
onstrate that the additive will not endanger human health or the environ-
ment before hundreds of millions of gallons of it are allowed to be blended
into gasoline for distribution throughout the country.

Congress and regulatory agencies like EPA can also learn from the
MTBE crisis as they address future health and environmental threats. They
must better understand that the law can unwittingly provide regulated indus-
tries with incentives to choose ignorance and manufacture uncertainty. They
must also understand that agencies face great difªculties in avoiding capture
while simultaneously accommodating a broad range of interests and envi-
ronmental considerations. These regulatory pitfalls may suggest that a pre-
cautionary regime, where the burden of producing information and justi-
fying change falls on the regulated industries, is preferable to a laissez
faire regime in which that burden falls on the government.
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