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Demand for energy resources is growing around the globe as nations
expand their economies. Increased demand for crude oil and natural gas,
coupled with political instability in the Middle East, regional labor
shortages, rising costs of steel and equipment, and changing regulatory
structures are driving up energy prices, at least for the short term.' Fu-
ture crude prices are up significantly this year, from a range of $48 -

$55/bbl two years ago to $58- $78/bbl in 2006.2

Strong demand and high prices have led to a surge in drilling ac-
tivity world-wide. Last year, the number of oil and gas wells drilled around
the world was about 9% higher than in 2004, and more than any year
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since the mid-1980s.’ There is strong activity both within and outside
the United States. Drilling in Canada and Mexico is occurring at record
pace, and drilling is predicted to increase this year in South America, Rus-
sia, Eastern Europe, Africa, the Middle East, and the Far East.*

The environmental and human health impacts associated with oil
and gas exploration and development increase as the rate of drilling and
production increases, but the effects are not directly related to the num-
ber of wells or the volume of hydrocarbons produced. Rather, the envi-
ronmental impacts are determined by the stringency of the policies in place
to prevent releases of pollution, the sensitivity of the ecosystems where
the operations are taking place, and the proximity of human activity. This
paper provides an overview of the environmental issues associated with
drilling and production, a summary of United States law as it pertains
to drilling and production, a brief description of the relevant international
conventions, and an overview of issues relevant in the developing world.

1. Environmental Issues

There are environmental impacts associated with each stage of ex-
ploration and production of oil and gas. For example, the construction
of roads and drill sites can result in pollution of surface water from sed-
iment runoff. The land clearing necessary for road building causes
habitat destruction and fragmentation. The operation of vehicles, mo-
tors, and processing equipment during development and production re-
sults in noise and air pollution. During drilling and production, the dis-
posal of wastes — drill cuttings, drilling muds, fluids, and associated wastes
—and produced water’ can result in soil or groundwater contamination
or surface water pollution, if the wastes are not properly managed. In
offshore areas, releases of oil and hazardous chemicals from the drill site
or from ships and tankers can harm marine ecosystems.

The U.S. Environmental Protection Agency (EPA) has document-
ed a number of types of environmental damage from oil and gas oper-
ations, including;

1. Damage to agricultural land, crops, streams, and livestock
from disposal of produced water and drilling fluids;
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2. Threats to endangered species, fish, and other aquatic life
from exposure to hydrocarbons and other pollutants;

3. Degradation of soil and groundwater from seepage from
storage and disposal pits and improper disposal of pro-
duced water;

4. Potential contamination of aquatic and bird life in estu-
aries and bays from exposure to produced water;

5. Potential endangerment of human health from con-
sumption of contaminated fish and shellfish; and

6. Potential damage to the tundra on the Alaska North
Slope from road spreading oil wastes and seepage and dis-
charges from reserve pits.

Exploration and production wastes are generated in high volumes
around the globe, making their proper management technically chal-
lenging and often expensive. In the U.S,, for example, EPA estimated
in its 1985 Report to Congress on Oil and Gas Pollution that 361 mil-
lion barrels of drilling waste were generated from about 70,000 crude
oil and natural gas wells and that 800,000 active production sites gen-
erated 20.9 billion barrels of produced water.” Generally, the older and
more depleted the well, the greater the volume of produced water that
is generated during production.®

The pollutants found in drilling and associated wastes and produced
water include mainly hydrocarbon compounds’, but may also consist of
solvents, hazardous chemicals, radioactive materials and concentrated salts.
EPA has determined that a significant portion of oil and gas wastes con-
tains constituents of concern above EPA’s health-based standards. For
example, produced water at 23 percent of sampled sites contained ben-
zene, arsenic, barium, and boron at levels that exceeded EPA’s health-based
standards. Seventy-five percent of the sample sites generating produced
water contained chlorides at levels greater than 1,000 times the EPA sec-
ondary maximum contaminant level for chloride."

The extent to which oil and gas wastes pose a threat to human health
or the environment depends on a range of factors, in addition to the con-
centration of pollutants they contain. The factors include the rate of re-
lease from the management practices in place, the fate and transport of
the contaminants in the environment, and the potential for human
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health or ecological exposure to the contaminants.”? Generally speak-
ing, major oil spills, such as the 10.8 million barrel release from the Exxon
Valdez in Prince William Sound, Alaska, in 1989, have a more dramat-
ic, immediate impact on the environment than smaller volume, chron-
ic leaks from pits or pipes. Nevertheless, long-term exposure to certain
constituents, even in small quantities, can threaten human and ecolog-

ical health.

2. Regulations and Standards Applicable to
Oil and Gas Operations

In the U.S., a complex array of federal and state laws governs the ex-
ploration and production process and the management of wastes from oil
and gas operations. Similarly, Canada and the European Union have en-
acted regulatory schemes to manage the environmental impacts associ-
ated with oil and gas exploration and production on- and off-shore. In
the developing world, however, environmental concerns historically have
not been major factors in government policies regarding resource devel-
opment. In addition, regulatory agencies in some countries lack substantial
financial and political support. The result is that environmental problems
associated with energy development have developed and concerns about
the impacts of resource development have intensified. Some oil and gas
producing countries have responded to the problems by enacting stronger
regulations and increasing enforcement. There is also a trend toward ap-
plying international standards through contracts, especially when inter-
national companies are involved, to impose more rigorous environmen-
tal standards. Following is a description of the United States laws that
apply to exploration and development and an overview of the issues that
are relevant to international upstream oil and gas operations.

3. U.S. Environmental Law

Activities that impact the environment are regulated in the United
States by a mosaic of laws that were enacted in the 1970s and 1980s. Most
of the laws focus on environmental media, such as air, water, and land (for
example, the Clean Air Act,”? Clean Water Act,'" and the Solid Waste Dis-
posal Act”®), though a few are non-media-specific, such as the Endangered
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Species Act ' and the Emergency Planning and Community Right to
Know Act”. In addition to federal laws, many states have enacted addi-
tional environmental laws that cover exploration and production. En-
vironmental laws may impose land use restrictions, such as limits on ac-
tivities that will affect sensitive ecosystems (wetlands, endangered species
habitat, and aquifers used for drinking water), waste management re-
quirements, pollution control requirements, and other measures de-
signed to protect human health and the environment. Other laws im-
pose liability on owners and operators who contributed to soil or ground-
water contamination or a spill in surface water. There is considerable over-
lap and redundancy in the regulatory requirements and the Environmental
Protection Agency (EPA) has made little progress simplifying compliance
with the overlapping requirements.

The first legal consideration for oil and gas drilling is whether a giv-
en site is “open” to drilling. In the United States, certain areas are off-
limits entirely to oil and gas development. Federally-established wilder-
ness areas, some specific off-shore areas, and the Arctic National Wildlife
Refuge have all been declared off-limits to oil and gas development by
Congress. Other laws impose land use limitations through permitting
requirements. The Clean Water Act requires that a lessee obtain a per-
mit if she proposes to develop an area that has been designated a “wet-
land.” Wetlands are defined as low areas (1) in which water stands dur-
ing a portion of the growing season, (2) that contain soil that is saturated
during the growing season, and (3) that have vegetation commonly
found in areas with standing water during a portion of the growing sea-
son.'® The permit requirement is triggered by the Clean Water Act’s pro-
vision that gives the Corps of Engineers the authority to issue a permit
to authorize the “discharge” of “dredged or fill material” into “naviga-
ble waters.” ¥ The term “navigable waters” is defined in the statute as
“waters of the United States.” * The Corps of Engineers has exempted
certain activities from the permit requirement and has issued general, na-
tionwide permits that cover a number of other activities. Individual per-
mits are required for activities not exempt or covered by one of the Corp-
s’ general permits.

The Endangered Species Act (ESA) may also affect decisions about
siting oil and gas operations. Section 9 of the ESA prohibits the “take”
of one of the roughly 1200 species that have been listed as endangered
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or threatened by the Secretary of the Interior. “Take” is defined broad-
ly to include “harass, harm, pursue, hunt, shoot, wound, kill, trap, cap-
ture, or collect, or attempt to engage in any such conduct.”?
The Secretary of the Interior has defined “harm” in regulation to include
habitat degradation. Specifically, the regulations define harm as:

{A]n act which actually kills or injures wildlife. Such act
may include significant habitat modification or degra-
dation where it actually kills or injures wildlife by sig-
nificantly impairing essential behavioral patterns, in-

cluding breeding, feeding, or sheltering.?

Activities related to exploration and development, such as road
building, clearing, and construction, may cause harm to an endangered
species if they take place in endangered species habitat.

The ESA provides two mechanisms for obtaining authorization for
a “take.” First, Section 10 provides that a taking that is incidental to,
and not the purpose of, an otherwise lawful activity can be authorized
by the Secretary if the permittee applies for an incidental take permit and
agrees to abide by a habitat conservation plan that minimizes to the “max-
imum extent practicable” the impacts of the taking. Second, Section
7 of the act provides that any federal agency that proposes to authorize,
fund, or carry out an activity that “may affect” an endangered species must
consult with the Secretary of the Interior to ensure that the action will
not “jeopardize the continued existence” of the species. If the Secretary
finds that the action will not jeopardize the species, but will nonethe-
less “affect” the species, he will provide a statement to the permittee and
permitting agency that contains “reasonable and prudent measures”
that must be implemented in order to minimize the impacts to the
species.” The section 7 consultation requirement is relevant to private
parties who propose to lease an exploration site from the federal gov-
ernment, if the site contains endangered species habitat.

In addition to section 404 of the Clean Water Act and the Endangered
Species Act, the Safe Drinking Water Act * contains provisions that may
affect certain sites’ eligibility for drilling. The Safe Drinking Water Act au-
thorizes funding to create state programs to create “critical aquifer protec-
tion areas.”” The state is required to create a comprehensive plan to pro-
tect the aquifer in those areas from contamination. Legal scholars have sug-
gested that an effective aquifer protection plan might include prohibitions
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on drilling within the protection area.® In‘addition, the Safe Drinking Wa-
ter Act requires that states establish “wellhead protection areas” to protect
public drinking water supplies.”” Within those areas, it is possible that
states may decide to limit drilling, in order to protect the aquifer.

After the lessee obtains all necessary permits to site a new well, he
should consider whether any additional environmental permits will be
required to cover drilling and production activities. In general, water dis-
charge permits are required by the Environmental Protection Agency for
discharges of pollutants into “waters of the United States.”*
The permit requirement is relevant to drilling and production opera-
tions in two ways. First, the law requires permits for discharges associ-
ated with most construction activities.”” However, Congtess clarified in
the Energy Policy Act of 2005 that storm water discharges from con-
struction activities associated with oil and gas operations do not require
a permit.*? After construction, however, storm water permits are required
for discharges associated with most types of “industrial activity,” including
“oil and gas exploration, production, processing, or treatment opera-
tions.”® No permit is required from an oil and gas operation, though,
if the water is channeled around the site to ensure that the storm water
has not become “contaminated by contact with” oil or hazardous sub-
stances.

In addition to storm water, lessees must obtain legal authorization
to dispose of the produced water that accompanies the production of
oil and gas. Produced water is usually the highest volume waste at the
production site. Many operators inject the produced water either back
into the well from which it was drawn, in order to enhance product re-
covery, or into an injection well. The CWA does not require a permit
for the injection of produced water. The Clean Water Act excludes from
the definition of “pollutant” the following:

[Wlater, gas, or other material which is injected into a well
to facilitate production of oil or gas, or water derived in
association with oil or gas production and disposed of in
a well, if the well used either to facilitate production or
for disposal purposes.”

Rather than requiring a permit under the CWA, the injection of pro-
duced water must be authorized by the underground injection control
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program of the Safe Drinking Water Act.* The UIC program is usual-
ly administered by the state.

The discharge of produced water to surface waters requires a per-
mit under the Clean Water Act. EPA has promulgated “effluent limi-
tations” pursuant to the CWA that impose restrictions on the chemical,
biological, and physical composition of the water that can be discharged
in waters that are “onshore,” “offshore,” and “coastal.”” The stringency
of the limitation is linked to the location of the proposed discharge. For
example, the effluent limitation for “onshore” and coastal shoreline dis-
charges is “no discharge,” meaning that no discharge of produced wa--
ter is permitted in those areas.’®

Federal environmental law also requires that solid wastes from the
drilling and production site — drill cuttings, drilling muds, fluids, and
other wastes associated with oil and gas production — be disposed of prop-
erly. Many of the solid wastes contain constituents that would cause them
to fall into the category of “hazardous wastes” regulated pursuant to the
Resource Conservation and Recovery Act, if they were generated by a dif-
ferent industry.” EPA decided not to regulate oil and gas wastes as haz-
ardous wastes after conducting a study on the environmental and eco-
nomic impacts of doing so in the 1980s.“ EPA determined that wastes
that originate in the well (i.e., are brought to the surface during oil and
gas exploration and production activities) or waste generated by contact
with the oil and gas production stream during the removal of produced
water or other contaminants from the product, are exempt from the haz-
ardous waste regulations.” The exemption is limited to wastes that are
“generated from a material or process uniquely associated with the ex-
ploration, development, and production of crude oil and natural gas.”
In contrast, a material used at the site to clean surface equipment would
not be an exempt waste, because it is not “uniquely associated” with ex-
ploration and development activities. The exemption from the hazardous
waste regulations gives oil and gas operators substantial flexibility and
relieves them from extensive and expensive requirements that would oth-
erwise apply to the transportation, storage, and disposal of the wastes from
the drilling site.

Though most drilling wastes are not considered hazardous wastes
by EPA, the operator must nevertheless follow applicable state law re-
quirements for disposal, storage, and transportation of the wastes. Some
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states prohibit the use of open pits for waste disposal, for example, and
others require that pits be lined with an impermeable material to pre-

vent groundwater contamination or covered to prevent harm to birds and
other wildlife.

Operators must be cognizant of the fact that they can be held liable
for clean-up costs associated with groundwater or soil contamination
caused by the release of hazardous substances, even if they have complied
with every applicable federal and state waste disposal regulation. The
Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA) provides that persons who arrange for the disposal or treat-
ment of a hazardous substance may be held liable for clean-up costs if
there is a “release” of the substance.® In addition, the Resource Con-
servation and Recovery Act gives EPA and citizens the authority to
compel persons who have contributed to a situation that presents an “im-
minent and substantial endangerment” to human health of the envi-
ronment to take necessary actions to address the situation.®
The provision applies to non-hazardous, as well as hazardous, wastes.
CERCLA and RCRA also impose liability on owners of sites that have
been contaminated with hazardous substances. As a result, surface
owners should include provisions in their leases that require lessees to prop-
erly remediate any spills or releases of hazardous substances that occur
during drilling and production.

The Clean Air Act requires that an operator obtain a permit to au-
thorize the emission of certain air pollutants. Air permits are required
for statutorily defined “major sources” of regulated air pollutants. A source
is considered “major” if it emits more than 100 tons per year of so-called
“ambient air pollutants,” 10 tons per year of a hazardous air pollutant,
or 25 tons per year of any combination of hazardous air pollutants.®® The
trigger levels are lower in areas with poor air quality.

Most upstream oil and gas facilities do not trigger the CAA’s per-
mit requirement, because the emissions from equipment at the sites are
relatively low. Moreover, EPA is prohibited by the law from aggregat-
ing oil and gas production wells in an area for purposes of regulating air
emissions.® The CAA provides an exception, however, when wells are
located in a metropolitan statistical area with a population in excess of
one million, if the Administrator determines that emissions of haz-
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ardous air pollutants from the wells present more “than a negligible risk
of adverse effects to public health.””

In addition to the potential environmental damage that can result
from pollution associated with oil and gas production, spills of oil itself
can cause substantial environmental harm, especially when the spills oc-
cur in water. Section 311(f) of the Clean Water Act imposes liability on
owners and operators of onshore facilities from which there is a discharge
of oil or a hazardous substance into waters of the United States.* The
Oil Pollution Act (OPA) also imposes liability for cleanup and damages
on the “responsible party” for a facility from which there is a discharge
of oil or a substantial threat of a discharge of oil into waters of the Unit-
ed States.” “Responsible party” is defined to include any person own-
ing or operating an onshore facility or a vessel, including a person who
has the right to use the property by lease, assignment, or permit. The
OPA provides for more compensation and damages than the CWA, CER-
CLA, or RCRA, but it is limited to o0il contamination and covers spills
into “waters of the United States.”

4. International Issues: Ocean Pamport

Over the last forty years, many of the worst environmental disas-
ters in the world have been associated with oil spills. The scene is familiar:
a tanker runs ashore onto a reef, breaks apart, and the result is millions
of barrels of oil spilled into the ocean. Thousands of birds die because
their feathers become coated with oil. Dead fish are washed ashore and
miles of previously pristine coastline are coated with black oil and tar.
The wreck of the Torrey Canyon in 1967, the Amoco Cadiz in 1978,
the Exxon Valdez in 1989 and the Braer in 1992 all became emblemat-
ic of the environmental hazards associated with the transportation of oil
on the high seas.

In large part as a response to the tanker catastrophes, as well as a grow-
ing awareness of ocean pollution caused by ocean shipping,” a body of
international law has evolved that addresses oil pollution on the high seas.
The rules fall into two broad categories: (1) requirements that are de-
signed to prevent pollution from oil and hazardous substances and en-
sure ship safety; and (2) provisions that provide for compensation and
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clean-up responsibility for damages due to accidents.® For the most part,
the conventions are sponsored by the International Maritime Organi-
zation, a United Nations agency headquartered in London.

In general, sovereign nations bear the responsibility for marine pol-
lution under the international law of the sea.”> Sovereign countries are
required to minimize ocean pollution from all sources, including pollu-
tion from ships, and take measures to prevent accidents.”® The flag states
have the primary obligation to ensure that ships comply with international
pollution control laws as well as the laws that apply within their juris-
dictions.* In addition, coastal countries have the right to enforce pol-
lution standards to maintain marine resources and preserve and protect
the marine environmental within their Exclusive Economic Zones.”

In addition to the Law of the Sea Convention, the International Con-
vention for the Prevention of Pollution from Ships (MARPOL) was in-
tended to reduce oil pollution in the oceans by minimizing the risk of
accidental discharges.* MARPOL imposes design requirements for
certain ships, especially tankers, and has restrictions on the discharge of
all forms of pollution from ships, including garbage, plastics, and syn-
thetic waste, in addition to oil and hazardous materials. Pursuant to MAR-
POL, each country regulates discharges by its own ships and also has the

authority to enforce the MARPOL standards against all ships in its ter-
ritorial waters.

Two treaties address civil liability for pollution damage caused by
spills of oil. The International Convention on Civil Liability for Qil Pol-
lution Damage” and the International Convention on the Establishment
of an International Fund for Compensation for Qil Pollution®® established
mechanisms for providing funds to compensate victims of ol spills. The
United States is not a party to either convention, however.

5. International Issues: Oil and Gas
Production in the Developing World

In contrast to the detailed and sometimes overlapping environ-
mental requirements in U.S. law, international law governing the ex-
ploration and production of oil and gas is sparse and lacks specific sub-
stantive requirements. Of course, transnational oil companies are obli-
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gated to abide by the laws in place in the countries in which they oper-
ate, and they routinely cite their commitment to do so in the “corpo-
rate responsibility” section of their annual reports. However, a number
of observers have noted that, in the developing world, at least, the laws
are ambiguous in meaning or weak, and the host government lacks the
power to ensure that companies minimize their environmental im-
pacts.” There have been numerous documented instances of alarming
levels of environmental degradation from oil and gas operations in de-
veloping countries, including Texaco’s oil and gas fields in the Amazon
in Ecuador, the Camisea gas pipeline project in Peru, and, recently, the
extensive oil spills in the Niger Delta, largely from Shell’s operations.*

There are two main international standards that apply to oil and gas
operations, but neither imposes any specific environmental standards on
the operators. The International Organization for Standardization (ISO)
adopted a standard in 1996, known as ISO 14001, which requires a se-
ries of procedures for an environmental management system.* 1SO 14001
is a private voluntary standard for environmental management systems.
It does not mandate specific substantive requirements and it contains no
performance standard. Rather, it is a series of procedures that a com-
pany must follow to establish an environmental management system if
it wishes to be certified as ISO compliant. To be certified under ISO
14001, a company must (1) establish an environmental policy that in-
cludes a commitment to comply with applicable laws and work to-
wards continual improvement and pollution prevention; and (2) devel-
op an internal process to manage and review the policy.©
To be certified, the company seeking certification hires a private com-
pany that certifies the management system. The certifier is not required
to evaluate whether the company has complied with the applicable law
in the country in which it is operating, but only to review the system that
the company has established.

The World Bank has published non-binding guidelines for pol-
lution abatement and prevention in projects that are financed by the
World Bank Group. The guidelines are industry-specific and include
onshore oil and gas development. The guidelines “represent good
environmental management practices which can be achieved and
maintained with the levels of skills and resources typically available
in countries in which the World Bank group operates.”®
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The guidelines are not modeled after the most stringent environmental
standards in place around the world, but they do include some spe-
cific parameters, such as permissible levels for pollutants in wastew-
ater discharges and air emissions. Nevertheless, the guidelines are
less protective than U.S. standards and regulations that have been in
place for several decades.®

In the absence of stringent environmental programs in many coun-
tries and meaningful international standards, transnational companies’
contractual commitments to apply “best industry practices” and “re-
sponsible standards” have emerged as a dominant mechanism for achiev-
ing environmental protection at oil and gas production sites.
The major international oil companies have adopted corporate policies
that articulate their support for sustainable environmental practices.
They generally include aspects of their corporate policies in their con-
tracts with foreign governments.

Some scholars and environmentalists have been critical of the con-
tractual approach to environmental compliance.* They write that often
the contract’s commitments are ambiguous, because they incorporate “in-
ternational standards” or “best practice,” terms which are rarely de-
fined. There is no international consensus about what constitutes “best
practices” in the environmental arena with respect to oil and gas devel-
opment. Moreover, in the developing world, oil companies often use stan-
dards and practices that have been abandoned in the U.S. and other parts
of the first world.

The contracts sometimes refer to standards and guidelines that
have been published by industry trade groups, such as the American
Petroleum Institute and the Oil Industry International Exploration and
Production Forum. Many of the provisions are very vague and define
abstract goals for the environment, such as “minimizing pollution,”
rather than specific standards or practices.

6. Conclusion

Oil and gas operators in the United States must comply with a com-
plex, often confusing array of environmental requirements that cover all
aspects of their operation, from siting to waste disposal and the trans-
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port of their products. Similarly, companies operating in other parts of
the developed world are required to comply with strict regulations. In
the developing world, however, the environmental requirements vary from
nation to nation and are often not vigorously enforced. In response to
recently documented cases of serious pollution, most transnational oil
companies have stated their commitment to comply with “best indus-
try practices” and “international law.” Environmentalists remain con-
cerned, however, because the companies’ commitments are vague and usu-
ally not based on the best achievable, or most stringent, practices in place
in the developed world. As the world’s demand for oil and gas contin-
ues to grow, we can expect pressure on some of the globe’s most sensi-
tive ecosystems to become more intense. Increasingly, environmental-
ists advocate the importance of binding, substantive international re-
quirements for exploration and development. If such requirements are
developed, it will be important to strike the right regulatory balance, so
that the result is improved environmental protection, but without an un-
due amount of regulatory red tape.

* Clinical Professor, Director of the Environmental Law Clinic
University of Texas School of Law.
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