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4.2. PRoOPOSED CENTRAL PLANNING AREA LEASE SALES 227, 231, 235, 241,
AND 247

The first proposed CPA lease sale is Lease Sale 227, scheduled to be held in 2013. The proposed
CPA lease sale area encompasses about 63 million ac of the total CPA area of 66.45 million ac. This area
begins 3 nmi (3.5 mi; 5.6 km) offshore Louisiana, Mississippi, and Alabama, and extends seaward to the
limits of the United States’ jurisdiction (often the Exclusive Economic Zone) in water depths up to
approximately 3,346 m (10,978 ft) (Figure 1-1). As of May 2012, approximately 43.2 million ac of the
CPA sale area are currently unleased. A CPA proposed action would offer for lease all unleased blocks in
the CPA for oil and gas operations (Figure 1-1), with the following exceptions:

(1) whole and portions of blocks deferred by the Gulf of Mexico Energy Security Act of
2006;

(2) blocks that are beyond the United States Exclusive Economic Zone in the area known
as the northern portion of the Eastern Gap; and

(3) whole and partial blocks that lie within the 1.4 nautical mile buffer zone north of the
maritime boundary between the United States and Mexico.

Although the leasing of portions of the CPA and WPA (subareas or blocks) can be deferred during a
Five-Year Program, DOI is conservative throughout the NEPA process and includes the total area within
the Gulf of Mexico for environmental evaluation.

Chapter 4.2 presents baseline data for the physical, biological, and socioeconomic resources that
would potentially be affected by a CPA proposed action or the alternatives, and it presents analyses of the
potential impacts of routine events, accidental events, and cumulative activities on these resources.
Baseline data are considered in the assessment of impacts from a proposed CPA lease sale on these
resources. Programmatic aspects of climate change relative to the environmental baseline for the Gulf of
Mexico OCS Program are discussed within each resource and in Appendix G.3.

The DWH event off the Louisiana coast resulted in the largest oil spill in U.S. history. Numerous
values have been used in describing the oil spill caused by the DWH event. According to The Federal
Interagency Solutions Group’s (2010) Oil Budget Calculator, approximately 4.9 MMbbl of oil were
released from the well. Of that volume, approximately 820,000 bbl were directly recovered via the riser
insertion tube tool and the Top Hat. As a result, approximately 4.1 MMbbl were released into the
environment over a period of 87 days. An event such as this has the potential to adversely affect multiple
resources over a large area. The level of adverse effect depends on many factors, including the sensitivity
of the resource as well as the sensitivity of the environment in which the resource is located. All effects
may not initially be seen and some could take years to fully develop. The analyses of impacts from the
DWH event on the physical, biological, and socioeconomic resources below are based on post-DWH
credible scientific information that was publicly available at the time the document was prepared, applied
using accepted methodologies. The conservative approach would be to expect that impacts from a lease
sale may be greater than prior to the DWH event, although the magnitude of those impacts cannot yet be
fully determined. The BOEM will continue to monitor these resources for effects caused by the DWH
event.

Chapter 3.2.1 provides information on accidental spills that could result from all operations
conducted under the OCS Program, as well as information on the number and sizes of spills from non-
OCS sources. The number of spills >1,000 bbl and <1,000 bbl estimated to occur as a result of a CPA
proposed action is provided in Table 3-12. The mean number of spills estimated for a CPA proposed
action is <1-1 spill (>1,000 bbl). The probabilities of a spill >1,000 bbl occurring and contacting modeled
environmental resources are described in Chapter 3.2.1.5.7 and Figures 3-8 through 3-28.

The potential impacts of a low-probability, large oil-spill event, such as the DWH event, to the
environmental resources and socioeconomic conditions listed above are fully addressed in the
“Catastrophic Spill Event Analysis” (Appendix B). The reader is referred to Appendix B for the analysis
of a potential effect of a catastrophic event for each resource.

The following cumulative analyses consider impacts to physical, biological, and socioeconomic
resources that may result from the incremental impact of a proposed CPA lease sale when added to all
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past, present, and reasonably foreseeable future human activities, including non-OCS activities, as well as
all OCS activities (OCS Program). Environmental impacts of the cumulative case for the Gulf of Mexico
resources are found in the individual resource analyses in Chapters 4.1 and 4.2, and a summary for the
entire OCS Program is presented in Appendix G.2.

Non-OCS activities include, but are not limited to, import tankering; State oil and gas activity;
recreational, commercial, and military vessel traffic; offshore LNG activity; recreational and commercial
fishing; onshore development; and natural processes. The OCS Program scenario includes all activities
that are projected to occur from past, proposed, and future lease sales during the 40-year analysis period
(2012-2051). This includes projected activity from lease sales that have been held, but for which
exploration or development has not yet begun or is continuing.

Analytical Approach

The analyses of potential effects to the wide variety of physical, environmental, and socioeconomic
resources in the vast area of the GOM and adjacent coastal areas is very complex. Specialized education,
experience, and technical knowledge are required, as well as familiarity with the numerous impact-
producing factors associated with oil and gas activities and other activities that can cause cumulative
impacts in the area. Knowledge and practical working experience of major environmental laws and
regulations such as NEPA, the Clean Water Act, CAA, CZMA, ESA, MMPA, the Magnuson-Stevens
Fishery Conservation and Management Act, and others is also required.

In order to accomplish this task, BOEM has assembled a multidisciplinary staff with hundreds of
years of experience. The vast majority of this staff has advanced degrees with a high level of knowledge
related to the particular resources discussed in this chapter. This staff prepares the input to BOEM’s lease
sale EIS’s, a variety of subsequent postlease NEPA reviews, and are also involved with ESA, EFH, and
CZMA consultations. In addition, this same staff is also directly involved with the development of
studies conducted by BOEM’s Environmental Studies Program. The results of these studies feed directly
into our NEPA analyses. To date, since 1973, approximately $350 million has been spent on physical,
environmental, and socioeconomic studies in the Gulf of Mexico OCS Region. There are currently
89 ongoing studies in the Gulf of Mexico OCS Region, at a cost of about $48 million. A great deal of
baseline knowledge about the GOM and the potential effects of oil and gas activities are the direct result
of these studies. In addition to the studies staff, BOEM also has a Scientific Advisory Committee
consisting of recognized experts in a wide variety of disciplines. The Scientific Advisory Committee has
input to the development of the Environmental Studies Program on an ongoing basis.

For each lease sale EIS, a set of assumptions and a scenario are developed, and impact-producing
factors that could occur from routine oil and gas activities, as well as accidental events, are described.
This information is discussed in detail in Chapter 3. Using this information, the multidisciplinary staff
described above applies their knowledge and experience to conduct their analyses of the potential effects
of a CPA proposed lease sale.

The conclusions developed by the subject-matter experts regarding the potential effects of a proposed
lease sale for most resources are necessarily qualitative in nature; however, they are based on the expert
opinion and judgment of highly trained subject-matter experts. This staff approaches this effort in good
faith utilizing credible scientific information available since the Macondo spill and applied using accepted
methodologies. Where relevant information on reasonably foreseeable significant adverse impacts is
incomplete or unavailable, the need for the information was evaluated to determine if it was essential to a
reasoned choice among the alternatives, and if so, was either acquired or in the event it was impossible or
exorbitant to acquire the information, accepted scientific methodologies were applied in its place. This
approach is described in the next subsection on “Incomplete or Unavailable Information.”

Over the years, a suite of lease stipulations and mitigation measures has been developed to eliminate
or ameliorate potential environmental effects, where implemented. In many instances, these were
developed in coordination with other natural resource agencies such as NMFS and FWS. It must also be
emphasized that, in arriving at the overall conclusions for certain environmental resources (e.g., coastal
and marine birds, fisheries, and wetlands), the conclusions are not based on impacts to individuals, small
groups of animals, or small areas of habitat, but on impacts to the resources/populations as a whole.

The BOEM has made conscientious efforts to comply with the spirit and intent of NEPA, to avoid
being arbitrary and capricious in its analyses of potential environmental effects, and to use adaptive
management to respond to new developments related to the OCS Program.
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Incomplete or Unavailable Information

In the following analyses of physical, environmental, and socioeconomic resources, there are
references to incomplete or unavailable information, particularly in relation to the DWH event and the
associated oil spill. The subject-matter experts for each resource used what scientifically credible
information was publicly available at the time this EIS was written, and acquired, when possible, new
information. This new information is included in the description of the affected environment and impact
analyses throughout Chapter 4. Where necessary, the subject-matter experts extrapolated from existing
or new information, using accepted methodologies, to make reasoned estimates and developed
conclusions regarding the current CPA baseline for resource categories and expected impacts from a
proposed action given any baseline changes.

The most notable incomplete or unavailable information relates to the DWH event in the CPA.
Credible scientific data regarding the potential short-term and long-term impacts from the DWH event on
both CPA or WPA resources is becoming available but remains incomplete at this time, and it could be
many years before this information becomes available via the Natural Resource Damage Assessment
(NRDA) process, BOEM’s Environmental Studies Program, and numerous studies by academia.
Nonetheless, the subject-matter experts acquired and used newly available, scientifically credible
information, determined that other additional information was not available absent exorbitant
expenditures or could not be obtained regardless of cost in a timely manner, and where gaps remained,
exercised their best professional judgment to extrapolate baseline conditions and impact analyses using
accepted methodologies based on credible information.

It is important to note that, barring another catastrophic oil spill, which is a low-probability accidental
event, the adverse impacts associated with a CPA proposed lease sale are small, even in light of the DWH
event. This is because of BOEM’s lease sale stipulations and mitigations, site-specific mitigations that
become conditions of plan or permit approval at the postlease stage, and mitigations required by other
State and Federal agencies. Lease sale stipulations may include the Topographic Features Stipulation; the
Live Bottom Stipulation; the Military Areas Stipulation; the Evacuation Stipulation; the Coordination
Stipulation; the Blocks South of Baldwin County, Alabama, Stipulation; the Protected Species
Stipulation; the Law of the Sea Convention Royalty Payment Stipulation; the Below Seabed Operations
Stipulation; and the Transboundary Stipulation. Site-specific postlease mitigations may include buffer
zones and avoidance criteria to protect sensitive resources such as areas of live bottoms, topographic
features, chemosynthetic communities, deepwater corals, and historic shipwrecks. Mitigations may also
be required by other agencies (i.e., the U.S. Army Corps of Engineers and State CZM agencies) to reduce
or avoid impacts from OCS activities include boring under beach shorelines and the rerouting of pipelines
to reduce or eliminate impacts from OCS pipelines that make landfall.

For the following resources, the subject-matter experts determined that there is incomplete or
unavailable information that is relevant to reasonably foreseeable significant adverse impacts; however, it
is not essential to a reasoned choice among alternatives.

e Air Quality (Chapter 4.2.1.1)

e Water Quality (Coastal and Offshore) (Chapters 4.2.1.2.1 and 4.2.1.2.2,
respectively)

o Coastal Barrier Beaches and Associated Dunes (Chapter 4.2.1.3)
o Wetlands (Chapter 4.2.1.4)
e Sargassum Communities (Chapter 4.2.1.8)

e Chemosynthetic and Nonchemosynthetic Deepwater Benthic Communities (Chapters
4.2.1.9 and 4.2.1.10, respectively)

e Alabama, Choctawhatchee, St. Andrew, and Perdido Key Beach Mice (Chapter
4.2.1.15)

o Commercial Fisheries (Chapter 4.2.1.19)
o Recreational Resources (Chapter 4.2.1.20)
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o Archaeological Resources (Historic and Prehistoric) (Chapters 4.2.1.22.1 and
4.2.1.22.2, respectively)

e Land Use and Coastal Infrastructure (Chapter 4.2.1.23.1)
e Economic Factors (Chapter 4.2.1.23.3)
o Soft-Bottom Benthic Communities (Chapter 4.2.1.11)

For the following resources, the subject-matter experts determined that there is incomplete or
unavailable information that is relevant to reasonably foreseeable significant adverse impacts and may be
essential to a reasoned choice among alternatives. The subject-matter experts determined that, in many
instances, the cost of obtaining the information was exorbitant or that, regardless of cost, it could not be
obtained within the timeframe contemplated by this NEPA analysis. In place of the incomplete or
unavailable information, the subject-matter experts used what scientifically credible information was
available applied using accepted scientific methodologies.

e Seagrass Communities (Chapter 4.2.1.5)

e Live Bottoms (Pinnacle Trend and Low Relief) (Chapters 4.2.1.6.1 and 4.2.1.6.2,
respectively)

e Topographic Features (Chapter 4.2.1.7)

e Marine Mammals (Chapter 4.2.1.12)

e Sea Turtles (Chapter 4.2.1.13)

e Coastal and Marine Birds (Chapter 4.2.1.16)

e Gulf Sturgeon (Chapter 4.2.1.17)

e Fish Resources and Essential Fish Habitat (Chapter 4.2.1.18)
e Environmental Justice (Chapter 4.2.1.23.4)

o Diamondback Terrapins (Chapter 4.2.1.24)

This chapter has thoroughly examined the existing credible scientific evidence that is relevant to
evaluating the reasonably foreseeable significant adverse impacts of a CPA proposed lease sale on the
human environment. The subject-matter experts that prepared this EIS conducted a diligent search for
pertinent information, and BOEM'’s evaluation of such impacts is based upon theoretical approaches or
research methods generally accepted in the scientific community. All reasonably foreseeable impacts
were considered, including impacts that could have catastrophic consequences, even if their probability of
occurrence is low. Throughout this chapter, where information was incomplete or unavailable, BOEM
complied with its obligations under NEPA to determine if the information was relevant to reasonably
foreseeable significant adverse impacts; if so, whether it was essential to a reasoned choice among
alternatives; and, if it is essential, whether it can be obtained and whether the cost of obtaining the
information is exorbitant, as well as whether generally accepted scientific methodologies can be applied
in its place (40 CFR 1502.22).

4.2.1. Alternative A—The Proposed Action

4.2.1.1. Air Quality

The full analyses of the potential impacts of routine activities and accidental events associated with a
CPA proposed action and the proposed action’s incremental contribution to the cumulative impacts are
presented in this section. A brief summary of potential impacts follows. Emissions of pollutants into the
atmosphere from the routine activities associated with a CPA proposed action are projected to have
minimal impacts to onshore air quality because of the prevailing atmospheric conditions, emission
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heights, emission rates, and the distance of these emissions from the coastline; and the impacts of the
OCS emissions on the onshore air quality are expected to be well within the National Ambient Air
Quality Standards (NAAQS). While regulations are in place to reduce the risk of impacts from H,S and
while no H,S-related deaths have occurred on the OCS, accidents involving high concentrations of H,S
could result in deaths as well as environmental damage. These emissions from routine activities and
accidental events associated with a CPA proposed action are not expected to have concentrations that
would change onshore air quality classifications. The total impact from all onshore and offshore
emissions (such as roads, power generation, and industrial activities) would continue to significantly
affect the ozone nonattainment areas in southeast Texas and the parishes near Baton Rouge, Louisiana. A
CPA proposed action would have an insignificant contribution to ozone levels in the nonattainment areas
and would not interfere with the States’ schedule for compliance with the NAAQS.

4.2.1.1.1. Description of the Affected Environment

The Clean Air Act (CAA) established the NAAQS. The primary standards are to protect public
health, and the secondary standards are set to protect public welfare, such as visibility or to protect
vegetation, as shown in Table 4-1. The current NAAQS address six pollutants: carbon monoxide (CO),
lead, nitrogen dioxide (NO,), particulate matter (PM), ozone (O3), and sulfur dioxide (SO,) (Table 4-1).
Particulate material is presented as two categories according to size. Coarse particulate matter is between
2.5 um and 10 um (PMyp), and fine particulate matter is less than 2.5 um in size (PM,s). Under the CAA,
USEPA is periodically required to review and, as appropriate, modify the criteria based on the latest
scientific knowledge. Several revisions to the NAAQS have occurred in the past several years, as more is
understood about the effects of the pollutants.

Operations west of 87.5° W. longitude fall under BOEM jurisdiction for enforcement of the Clean Air
Act. The OCS waters east of 87.5° W. longitude are under the jurisdiction of USEPA. Figure 4-1
presents the air quality status in the Gulf Coast States as of 2010. The nonattainment areas for ozone are
shown in Figure 4-1. In May 2008, the new 8-hour ozone standard NAAQS of 0.075 ppm was
promulgated.

Effective December 17, 2006, USEPA revoked the annual PM;o standard and revised the 24-hour
PM, 5 from 65 pg/m® to 35 ug/m°. In early 2008, USEPA promulgated a new, more restrictive NAAQS
8-hour O3 standard of 0.075 ppm.

Although final summary information and reports on air quality impacts from the DWH event may be
forthcoming, USEPA, NOAA, and other agencies obtained and released to the public a large number of
air quality measurements indicating that air impacts tended to be minor and below USEPA’s health-based
standards. As there are no continuing sources of air pollution related to the DWH event, BOEM would
not expect any additional measurements or information to alter the conclusions from currently existing
data. As such, although there is incomplete or unavailable information on air quality impacts at this time
that may be relevant to reasonably foreseeable adverse impacts, this information is not essential to a
reasoned choice among alternatives.

Attainment Status

Air quality depends on multiple variables—the location and quantity of emissions; dispersion rates,
distances from receptors, and local meteorology. Meteorological conditions and topography may confine,
disperse, or distribute air pollutants in a variety of ways.

The Clean Air Act Amendments of 1990 (CAAA) established classification designations based on the
monitoring of ambient air quality. These designations determine dates by which the standard must be
attained through the implementation of emission control requirements. When measured concentrations of
regulated pollutants exceed the NAAQS, the area is designated nonattainment. The severity of the
nonattainment problem is determined by calculating the 3-year average of the highest measured ozone
concentration in each year. The CAAA established five classifications for ozone nonattainment areas—
marginal, moderate, serious, severe, and extreme.

There is no provision in the CAA for classification for the OCS. Only areas within State boundaries
are classified as either attainment, nonattainment, or unclassifiable.

Louisiana is in attainment for the pollutants CO, SO,, NO,, and PMyo. The O3 nonattainment parishes
in Louisiana are in the Baton Rouge area and include Ascension, East Baton Rouge, Iberville, Livingston,
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and West Baton Rouge Parishes (USEPA, 2011b). More recent monitoring data collected in the period
2006-2009 indicated that the Baton Rouge nonattainment area has not had any violations of the 8-hour
ozone standard. The State is in the process of submitting the needed information so that USEPA can
redesignate the area to attainment (Federal Register, 2010c). A steady decline in 0zone concentration
over the last two decades is a result of emission control measures to reduce ozone precursor emissions
(Louisiana Dept. of Environmental Quality, 2004). The average number of ozone exceedances in the area
has declined, as has the number of air-pollution monitors recording exceedances.

Alabama and Mississippi are in attainment for CO, SO,, NO,, PM and O3 (USEPA, 2011b).

The PSD Class | air quality areas, designated under the Clean Air Act, are afforded the greatest
degree of air quality protection and are protected by stringent air quality standards that allow for very
little deterioration of their air quality. On January 22, 2010, USEPA established a new 1-hour NAAQS
for NO, at 100 pr (approximately 189 ng/m?). The increments are the 2.5 pg/m® 3-hour mcrement for
NO,, a 5 pg/m® 24-hour increment and 2 pg/m® annual increment for SO, and an 8 pg/m® 24-hour
increment and 4 pg/m annual increment for PMi,. The PSD increments have been established for PM;s.
For a PSD Class | area, these are 1 pg/m® for the annual average and 2 pg/m?® for the 24-hour average.
The CPA includes the Breton National Wildlife Refuge and National Wilderness Area (BNWA) south of
Mississippi, which is designated as a PSD Class | area. The FWS has responsibility for protecting
wildlife, vegetation, visibility, and other sensitive resources called air-quality-related values in this area.
The FWS has expressed concern that the NO, and SO, increments for the BNWA have been consumed.
In addressing the FWS concern, this Agency has conducted a scientific study to determine the pollutant
increment status at BNWA. The results obtained from this study show that the maximum 3-hour,
24-hour, and annual SO, increments were not exceeded within the BNWA, but a portion of the increment
was consumed (Wheeler et al., 2008). Likewise, the maximum annual NO, increment was not exceeded
within the BNWA, but a portion of the increment was consumed.

The exact effect of the DWH event on the BNWA is not known because of the unavailability of air
quality data specific to the area. However, it is expected that the effect of the DWH event on the air
quality at the BNWA would be small since the air emissions from the DWH event were temporary
sources and all air quality data for other areas of the Gulf Coast remained below USEPA’s health-based
standards.

Jurisdiction

The responsibilities of BOEM are described in the OCSLA (43 U.S.C. 1334(a)(8)), which requires
the Secretary of the Interior to promulgate and administer regulations that comply with the NAAQS,
pursuant to the CAA (42 U.S.C. 7401 et seq.) and to the extent that activities authorized significantly
affect the air quality of any State. Section 328 of the 1990 Clean Air Act Amendments transferred
jurisdiction over emission sources on the OCS from DOI to USEPA for OCS waters east of 87.5° W.
longitude. Air emission sources west of 87.5° W longitude in the GOM remain under BOEM jurisdiction.

The USEPA promulgated OCS air quality regulations to implement the statutory requirements
(40 CFR 55). Over the past several years, BOEM has leased some blocks that are east of 87.5° W
longitude. These lessees are working with USEPA to obtain permits for exploratory drilling activities
(USEPA, 2011f).

Emission Inventories

The BOEM conducts the Gulfwide Emission Inventory Study (Gulfwide Offshore Activities Data
System [GOADS]) every 3 years. The purpose of the GOADS study is to assess the potential impacts of
air-pollutant emissions from offshore oil and gas exploration and production. The BOEM supplies the
operators with GOADS Visual Basic activity data collection software for compiling monthly activity data
for the calendar year. Each study estimates emissions for all OCS oil and gas production-related sources
in the Gulf of Mexico. Data are collected from 16 different sources on the platform, such as amine units,
diesel engines, and flashing losses. The inventory includes non-platform sources (such as pipelaying
operations) and non-OCS oil/gas-related emissions (such as commercial fishing vessels), and it estimates
a geogenic and biogenic contribution. The collected activity data are submitted to BOEM in April of the
year following the collection effort. A rigorous quality control process is performed on the submitted
data by BOEM’s contractor. The activity data are combined with the most recent emission factors
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published by USEPA and the Emission Inventory Improvement Program’s emission estimation methods
to develop a comprehensive criteria pollutant and greenhouse gas emissions inventory. Data files that are
suitable for use in air quality modeling applications are generated. For each piece of equipment, stack
parameter information such as outlet height, exit velocity, and exhaust gas temperature is presented.

The CAAA requires BOEM to coordinate air-pollution control activities with USEPA. Thus, there
will be a continuing need for emission inventories and modeling in the future. The following is a
summary of new information that has become available in the past several years.

The BOEM has completed three air emissions inventory studies for calendar years 2000 (Wilson
etal.,, 2004), 2005 (Wilson et al., 2007), and 2008 (Wilson et al., 2010). These studies estimated
emissions for all OCS oil and gas production-related sources in the Gulf of Mexico, including
nonplatform sources, as well as other non-OCS-related emissions. The inventories included carbon
monoxide (CO), nitrogen oxides (NO,), sulfur dioxide (SO,), PMi, PM,s, and VOC’s, as well as
greenhouse gases—carbon dioxide (CO,), methane (CH,), and nitrous oxide (N,O).

Another emission inventory is underway for 2011. These emissions inventories will be used in air
quality modeling to determine the potential impacts of offshore sources to onshore areas.

Greenhouse Gas Reporting

In response to the FY 2008 Consolidated Appropriations Act, USEPA issued 40 CFR 98, which
requires reporting of greenhouse gas emissions. Subpart W of the Greenhouse Gases Reporting Rule
requires petroleum and natural gas facilities that emit 25,000 metric tons or more of CO, equivalents per
year to report emissions from equipment leaks and venting. Subpart C of the Greenhouse Gases
Reporting Rule requires operators to report greenhouse gas emissions from general stationary fuel
combustion. For Subpart W of the reporting rule, USEPA accepts industry data collected via BOEM’s
GOADS project to estimate the emissions of CH, and CO, from stationary fugitive and stationary vented
sources.

General Conformity Regulations

New General Conformity regulations were promulgated on March 24, 2010 (USEPA, 2011c). This
regulation applies only to emissions within a nonattainment area. It does not apply to OCS emissions,
except for any OCS-related emissions that may occur within State waters, such as vessels. The BOEM
has not had to do any conformity determinations for OCS oil- and gas-related activities in the Gulf of
Mexico.

The accidental impacts from a catastrophic spill, such as the DWH event, are analyzed in Chapter
4.2.1.1.3 and Appendix B. The DWH event caused effects on air quality; these effects occurred from the
application of dispersants to the oil spill, in-situ oil burning, evaporation of toxic chemicals from the oil
spill, and cleanup activities. Onshore air quality data indicate that USEPA’s health-based standards were
not exceeded, although there were public complaints regarding health concerns (Chapter 4.2.1.23.4).

An oil spill could cause the release and transport of particulate matter to the onshore environment and
increase the ozone concentration or the amount of toxic chemicals in the onshore environment. The
onshore residents and cleanup workers may be exposed to toxic chemicals, particulate matter, or ozone,
and they may experience short-term or long-term health effects.

In response to the recent DWH event, USEPA and the affected States conducted extensive air quality
monitoring along the Gulf Coast. The air monitoring conducted to date has found that the levels of ozone
and particulates were at levels well below those that would cause short-term health problems (USEPA,
2010j). The air monitoring also did not find any pollutants at levels expected to cause long-term harm.
However, it has been reported in the news that people along the coastal areas felt the effect of the toxic
chemicals released from the DWH event and the sprayed dispersant (Chapter 4.2.1.21.4).

Modeling tools for the transport and dispersion of air pollutants such as ozone, carbon monoxide,
nitrogen dioxide, and PAH’s are required to determine the fate and pollutant concentrations in the
environment and, subsequently, to assess environmental impacts. The BOEM regulations require that
when modeling is needed it follow USEPA guidelines published in Appendix W of 40 CFR 51. The
OCD Model has been the preferred model. Efforts are underway to improve representation of overwater
conditions and to increase the selection of models that may be used. In a catastrophic spill, dispersants
may be sprayed to break up the slick. The dispersant mist would temporarily degrade the air quality.
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In a catastrophic spill, oil may be burned to prevent it from entering sensitive habitats. The USEPA
released two peer-reviewed reports concerning dioxins emitted during the controlled burns of oil during
the DWH event (Aurell and Gullet, 2010; Schaum et al., 2010). Dioxins is a category that describes a
group of hundreds of potentially cancer-causing chemicals that can be formed during combustion or
burning. The reports found that, while small amounts of dioxins were created by the burns, the levels that
workers and residents would have been exposed to were below USEPA’s levels of concern. The
increased risk of cancer in exposed populations was less than 1 additional cancer in 1 million people.

However, at present, a number of scientists, doctors, and health care experts are concerned with the
potential public health effects as a result of the DWH event in the Gulf of Mexico. The effects of the
DWH event on public health and the environment can be classified as short-term and long-term effects.
The short-term effects include watery and irritated eyes, skin itching and redness, coughing, and shortness
of breath or wheezing. As yet, little is known about any long-term health effects of direct exposure to oil
from the DWH event. Past accidental oil-spill events do not provide guidance for the assessment of the
long-term impact of the DWH event on public health (Chapter 4.2.1.21.4).

4.2.1.1.2. Impacts of Routine Events

Background/Introduction

The following routine activities associated with a CPA proposed action would potentially affect air
quality: platform construction and emplacement; platform operations; drilling activities; flaring; seismic-
survey and support-vessel operations; pipeline laying and burial operations; evaporation of volatile
petroleum hydrocarbons during transfers; and fugitive emissions. Supporting materials and discussions
are presented in Chapter 4.2.1.1.1. The impact analysis is based on four parameters—emission rates,
surface winds, atmospheric stability, and the mixing height.

The BOEM conducts a review of the impacts of each EP and DOCD to onshore air quality during the
postlease plans review process (Chapter 1.5). Operators submit their projected maximum emissions in
order to obtain plan approval. The projected emissions are compared with exemption thresholds. If the
emissions exceed the exemption thresholds, OCD modeling is performed. The operator can chose to
customize their submittal by using actual fuel use rather than the BOEM-provided default factors or
submitting manufacturer’s emissions specifications. They may also reduce emissions by spacing out the
activity over time or selecting a different rig.

The concentration of the H,S varies substantially from formation to formation and even varies to
some degree within the same reservoir. Natural gas from the Norphlet Formation in the northeastern
portion of the CPA, just south of Alabama and Mississippi, tends to range between 40 and 140 ppm on
the OCS. Nevertheless, two wells are known to have H,S concentrations of 1.8 and 2.5 percent (18,000
and 25,000 ppm, respectively) in the OCS. Higher concentrations do occur within the Norphlet
Formation farther north under State territorial waters and below land.

Additionally, the area around the Mississippi River Delta is a known sulfur-producing area. The
natural gas in deepwater reservoirs has been mainly sweet (i.e., low in sulfur content), but the oil averages
between 1 and 4 percent sulfur content by weight. By far, most of the documented production of sour gas
(i.e., high sulfur content) lies within 150 km (93 mi) of the Breton National Wilderness Area.

Flaring of gas containing H,S (sour gas) is of concern because it could significantly impact nearby
onshore areas, particularly when considering the short-duration averaging periods (1 and 24 hour) for
SO,. The contribution of flaring to SO; is regulated in 30 CFR 250 Subpart K. For areas and activities
under BOEM jurisdiction, BOEM’s regulations may be different from those of USEPA.

SOy levels from routine flaring are evaluated as part of the postlease plans review process.
Emergency requests to vent or flare gas or burn oil are made when a well test occurs, when equipment is
going to be upgrading, or when a pipeline is going to repaired and there is no other pipeline to divert the
gas or oil. When emergency flaring is required, the operator requests permission from BSEE. The BSEE
refers the request to BOEM. The amount of SO, generated is dependent upon the sulfur concentration,
rate of flaring, and the presence and functioning of a sulfur recovery unit. The BOEM compares the
estimated SOy to a threshold exemption level based on the distance to shore. If the projected maximum
pounds per hour SO, emission level will exceed the threshold, BOEM informs the operator of the rate that
they must not exceed. The operator may install an amine unit temporarily in order to flare at a higher
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rate. Routine and emergency flaring that is a normal part of a proposed action is not expected to result in
SOy levels that impact onshore levels.

The BSEE and BOEM recently issued a final rule (30 CFR 250.490 and 30 CFR 550.215,
respectively [Federal Register, 2011a]) governing requirements for preventing hydrogen sulfide releases,
detecting and monitoring hydrogen sulfide and sulfur dioxide, protecting personnel, providing warning
systems and signage, and establishing requirements for hydrogen sulfide flaring and venting.]

The combustion of liquid hydrocarbon fuel is the primary source of sulfur oxides (SO4) when
considering the annual averaging period; however, impacts from high-rate well cleanup operations can
generate significant SO, emissions. To prevent inadvertently exceeding established criteria for SO, for
the 1-hour and 24-hour averaging periods, all incinerating events involving H,S or liquid hydrocarbons
containing sulfur are reported to BSEE and are evaluated individually for compliance with safety and
flaring requirements. The lessees must not flare or vent oil well gas for more than 48 continuous hours
unless BSEE’s Regional Supervisor approves (30 CFR 250.1160). The VOC'’s are precursor pollutants
involved in a complex photochemical reaction with NO, in the atmosphere to produce ozone. The
primary sources of VOC’s result from venting and evaporative losses that occur during the processing and
transporting of natural gas and petroleum products. A more concentrated source of VOC’s is the vents on
glycol dehydrator units.

Emissions of air pollutants would occur during exploration, development, and production activities.
The profile of typical emissions for exploratory and development drilling activities shows that emissions
of NOy are the most prevalent pollutant of concern. Emissions during exploration are higher than
emissions during development due to power requirements for drilling a deeper hole and lower stack
heights. During exploratory drilling operations, air emissions may be high enough to contribute to
exceedances of the new short-term, 1-hour NO, and SO, NAAQS and, hence, may affect the onshore air
quality.

Platform emission rates for the GOM region are provided from the 2008 emission inventory of OCS
sources (Wilson et al., 2010). This compilation was based on information from a survey of
3,304 platforms from 103 companies, which represented an 85 percent response rate. Since these
responses included all the major oil and gas production facilities, they were deemed representative of the
type of emissions to be associated with a platform. The NO, and VOC’s are the primary pollutants of
concern since both are considered to be precursors to ozone. Emission factors for other activities such as
support vessels, helicopters, tankers, and loading and transit operations were taken from the OCS
emission inventory (Wilson et al., 2010). The number of wells expected to be developed per year in the
WPA and CPA are listed in Tables 3-2 and Table 3-3, respectively.

Flaring is the venting and/burning of natural gas from a specially designed boom. Flaring systems are
also used to vent gas during well testing or during repair/of production equipment. The BSEE operating
regulations provide for some limited volume, short duration flaring or venting of some natural gas
volumes upon approval by BSEE. These operations may occur for short periods of time (typically
2-14 days) as part of unloading/operations that are necessary to remove potentially damaging completion
fluids from the wellbore, to provide sufficient reservoir data for the operator to evaluate a reservoir and
development options, and in emergency situations. Accidents, such as oil spills, blowouts, and pipeline
ruptures, are another source of emissions related to OCS operations. The potential impacts from these
accidental events are discussed in Chapter 4.2.1.1.3.

Atmospheric pollutants are transported by prevailing winds and are diluted through dispersion.
During summer, the wind regime in the CPA is predominantly onshore at mean speeds of 3-5 m/sec
(6.7-11.2 mph). Average winter winds are predominantly offshore at speeds of 4-8 m/sec (8.9-17.9 mph)
(Appendix A.3). Although for the summer months the wind regime in the CPA is predominantly onshore
during the day, OCS activities would not be expected to impact air pollutant levels in the CPA because
any pollutants emitted would be dispersed prior to reaching shore. The majority of OCS Program-related
emissions occur offshore anywhere from the State/Federal waters boundary to 200 mi (322 km) offshore,
which limits the potential for emissions to result in impacts onshore.

Dispersion depends on emission height, atmospheric stability, mixing height, exhaust gas temperature
and velocity, and wind speed. For emissions within the atmospheric boundary layer, the vertical heat
flux, which includes effects from wind speed and atmospheric stability (via air-sea temperature
differences), is a good indicator of turbulence available for dispersion (Lyons and Scott, 1990). Heat flux
calculations in the CPA (Florida A&M University, 1988) indicate an upward flux year-round, being
highest during winter and lowest in summer.
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The mixing height determines the vertical space available for spreading the pollutants. The mixing
height is the height above the surface of the earth through which vigorous vertical mixing occurs.
Vertical mixing is most vigorous during unstable conditions and is suppressed during stable conditions
resulting in the worst periods of air quality. Although mixing height information throughout the GOM is
scarce, measurements near Panama City, Florida (Hsu, 1979), show that the mixing height can vary
between 400 and 1,300 m (1,312 and 4,265 ft), with a mean of 900 m (2,953 ft). The mixing height tends
to be higher in the afternoon, more so over land than over water. Further, the mixing height tends to be
lower in winter, with daily changes smaller than in summer.

The annual CO, emissions in the WPA and CPA are estimated at 0.34 and 1.3 million tons,
respectively. The CO, emissions attributable to the WPA and CPA are estimated to be about
0.005 percent of total global CO, emissions annually. The United States’ CO, emissions in 2008 were
estimated to be 7.1 billion metric tons CO, equivalents. In 2010, total U.S. greenhouse gas emissions
were 6.8 billion metric tons CO, equivalents. Total U.S. emissions have increased by 10.5 percent from
1990 to 2010, and emissions increased from 2009 to 2010 by 3.2 percent (213.5 teragrams CO;
equivalents). The CO, equivalent emissions from total offshore sources (including non-OCS sources) are
0.45 percent of the total United States” GHG Inventory using 2008 numbers. The CO, equivalent
emissions from specifically OCS oil and gas sources is 0.4 percent of the United States” GHG Inventory.

The amount of CO, emissions from a typical well site on average is about 237-439 tons per year.
This is well below the reporting thresholds under the GHG Reporting Rule. Given these emissions
estimates, greenhouse gas emissions attributable to the CPA and WPA would not be expected to
contribute significantly to the global warming or climate change.

Proposed Action Analysis

The OCS emissions in tons per year for the criteria pollutants for a CPA proposed action are indicated
in Table 4-64. The annual OCS emissions in Table 4-2 are based on the Year 2008 Gulfwide Emission
Inventory Study (Wilson et al., 2010) and the scenario. The scenario is provided in Chapter 3 and details
the number of wells drilled, production structures installed and removed, and the method of product
transportation for a single typical lease sale. The major pollutant emitted is NOy, while PMyy is the least
emitted pollutant. Combustion-intensive operations such as platform operations, well drilling, and
service-vessel activities contribute mostly NO,; platform operations are also the major contributors of
VOC emissions. Platform construction emissions contribute appreciable amounts of all pollutants over
the life of a CPA proposed action. These emissions are temporary in nature and generally occur for a
period of 3-4 months. Typical construction emissions result from the derrick barge placing the jacket and
various modular components and from various service vessels supporting this operation. The drilling
operations contribute considerable amounts of all pollutants. These emissions are temporary in nature
and typically occur over a 40-day drilling period. Support activities for OCS activities include crew and
supply boats, helicopters, and pipeline vessels; emissions from these sources consist mainly of NO, and
CO. These emissions are directly proportional to the number and type of OCS operations requiring
support activities. Most emissions from these support activities occur during transit between the port and
the offshore facilities; a smaller percentage of the emissions occur during idling at the platform. Platform
and well emissions were calculated using the integration of projected well and platform activities over
time.

The total pollutant emissions per year are not uniform. At the beginning of the proposed activities,
emissions would be the largest. Emissions peak early on, as development and drilling start relatively
quickly, followed by production. After reaching a maximum, emissions would decrease as wells are
depleted and abandoned, platforms are removed, and service-vessel trips and other related activities are
no longer needed.

The BOEM regulations (30 CFR 550.303) establish 1-hour and 8-hour significance levels for CO. A
comparison of the projected emission rate to BOEM’s exemption level would be used to assess CO
impacts. The formula to compute the emission rate in tons/year for CO is 3,400+D™; D represents
distance in statute miles from the shoreline to the source. This formula is applied to each facility. It has
been found that the air emissions of CO do not exceed BOEM’s exemption level. This pollutant is not an
ambient air pollutant of concern in the offshore oil and gas industry. Therefore, CO modeling analysis is
not performed.
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The VOC emissions (as a precursor pollutant) are best addressed as their corresponding ozone
impacts, which were studied in the Gulf of Mexico Air Quality Study (GMAQS) (Systems Applications
International et al., 1995). The GMAQS indicated that OCS activities have little impact on ozone
exceedance episodes in coastal nonattainment areas, including the Houston/Beaumont, Port Arthur/Lake
Charles, and Baton Rouge areas. In the model, total OCS contributions to the Oz levels at locations where
the model predicted Oz concentrations above the NAAQS in O; episodes modeled were less than 2 ppb.
In the GMAQS, the model was also run using double emissions from OCS petroleum development
activities, and the resulting attributable ozone concentrations, during modeling exceedance episodes, were
still small, ranging 2-4 ppb. The activities under a CPA proposed action would not result in a doubling of
the emissions, and because the proposed activities are substantially smaller than this conservative
scenario, it is logical to conclude that their impact would be substantially smaller as well (Systems
Applications International et al., 1995). The new 8-hour ozone standard (0.075 ppm) was promulgated on
May 27, 2008. It is more stringent than the previous 1-hour standard as well as the old 8-hour standard.
In response to the 1997 ozone standard (0.08 ppm), the updated ozone modeling was performed using a
preliminary Gulfwide emissions inventory for the year 2000 to examine the Oz impacts with respect to the
new 8-hour ozone standard. Two modeling studies were conducted. One modeling study focused on the
coastal areas of Louisiana extending eastward to Florida (Haney et al., 2004). This study showed that the
impacts of OCS emissions on onshore O; levels were very small, with the maximum contribution of 1 ppb
or less at locations where the standard was exceeded. The other modeling effort dealt with O3 levels in
southeast Texas (Yarwood et al., 2004). The results of this study indicated a maximum contribution of
0.2 ppb or less to areas exceeding the standard ozone increment.

Annual modeling with the CALPUFF model of the study (2000-2001) and baseline years (1977 for
SO, and 1988 for NO,) revealed that none of the allowable SO, or NO, increments had been fully
consumed, as shown in the table below (Wheeler et al., 2008).

Comparison of the Allowable SO, or NO, Increment
in the BNWA with the NAAQS

Class | Area (BNWA Allowable Increment
Increment (ug /mg) ) (ug /m3)
3-hr SO, 1.7 25
24-hr SO, 1.18 5
Maximum Annual SO, 1.07 2
Maximum Annual NO, 0.1 2.5

The OCD modeling results for the CPA are presented in Tables 4-26 and 4-27 of the 2007-2012
Multisale EIS (USDOI, MMS, 2007c¢); these tables are hereby incorporated by reference. The BOEM has
presumed that these tables are adequate because of the similarities between the 2007-2012 Multisale EIS
(USDOI, MMS, 2007c) and the 2012-2017 Multisale EIS scenarios. The increase in the number of
exploration and delineation wells occurs at all water depths; therefore, increased emissions would be
throughout the CPA rather than concentrated in blocks nearer to shore. These tables do not include the
1-hour NO, and SO, modeling results. The BOEM has relied on 1-hour NO, OCD modeling performed
by operators during the postlease plans approval to validate that projected emissions do not exceed the
1-hour NO, standard. SO, exceedances of the hourly and annual exemption levels are less frequent.
Therefore, BOEM has not required SO, modeling since the 1-hour SO, standard went into effect.

Current industry practice is to transport OCS-produced oil and gas via pipeline whenever feasible. It
is estimated that over 99 percent of the gas and oil would be piped to shore terminals. Thus, fugitive
emissions associated with tanker and barge loadings and transfer would be small, as would the associated
exhaust emissions. Safeguards to ensure minimum emissions from any offloading and loading operations
of OCS crude oil production from surface vessels at ports have been adopted by the State of Louisiana
(Marine Vapor Recovery Act, 2010, LAC 33:111.2108 [Louisiana Dept. of Environmental Quality,
2010h]).

Suspended particulate matter is important because of its potential in degrading the visibility in
national wildlife refuges or recreational parks designated as PSD Class | areas. The impact depends on
emission rates and particle size. Particle size represents the equivalent diameter (diameter of a sphere)
that would have the same settling velocity as the particle. Particle distribution in the atmosphere has been
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characterized as being largely trimodal (Godish, 1991), with two peaks located at diameters smaller than
2 um and a third peak with a diameter larger than 2 um. Particles with diameters of 2 um or larger settle
very close to the source (residence time of approximately % day, Lyons and Scott, 1990). For particles
smaller than 2 pm, which do not settle fast, wind transport determines their impacts. Projected PMy,
concentrations are expected to have a low impact on the visibility of PSD Class | areas.

Gaseous and fine particulate matter in the atmosphere can potentially degrade the atmospheric
visibility. The visibility degradation is primarily due to the presence of particulates with the size in the
range of 1 to 2 microns (micrometers). The sources of these particulates may come from fuel burning and
the chemical transformation of the atmospheric constituents. The chemical transformation of NO,, SO,,
and VOC’s may produce nitrates, sulfates, and carbonaceous particles. High humidity also may
contribute to the visibility impairment in the Gulf coastal areas. Visibility is considered an important
resource in the Breton National Wilderness Area, a Federal Class | area. Although boundary changes
have opened up more area for exploration and production on the eastern side of the CPA, the area closest
to shore and the Class | area cannot be leased as a result of GOMESA. Since future air emission from all
sources in the area are expected to be about the same level or less, it is expected that the impact on
visibility due to the presence of fine particulates would be minor.

The Breton National Wilderness Area is a Class | air quality area administered by FWS. Under the
Clean Air Act, BOEM would notify FWS and the National Park Service if emissions from proposed
projects may impact the Breton Class | area. Mitigating measures and stricter air emissions monitoring
and reporting requirements are required for sources that are located within 100 km (62 mi) of the Breton
Class | Area and that exceed emission levels agreed upon by the administering agencies.

Summary and Conclusion

Emissions of pollutants into the atmosphere from the routine activities associated with a CPA
proposed action are projected to have minimal impacts to onshore air quality because of the prevailing
atmospheric conditions, emission heights, emission rates, and the distance of these emissions from the
coastline. The ambient concentrations of pollutants due to emissions from proposed-action activities in
the CPA are expected to be well within the NAAQS. As indicated in the GMAQS and other modeling
studies, a CPA proposed action would have only a small effect on ozone levels in ozone nonattainment
areas and would not interfere with the States’ schedule for compliance with the NAAQS. The OCD
modeling results incorporated by reference from the 2007-2012 Multisale show that increases in onshore
annual average concentrations of NO,, SO,, and PMj, are estimated to be less than the maximum
increases allowed in the PSD Class Il areas. One-hour NO, modeling performed by operators as part of
the postlease approval process indicates concentrations less than the maximum increase allowed.
Regulations, activity data reporting via the GOADS reporting requirement, and mitigation such as
monitoring the performance of the sulfur recovery unit or the catalytic converter would ensure these
levels stay within the NAAQS.

4.2.1.1.3. Impacts of Accidental Events

Background/Introduction

The accidental release of hydrocarbons related to a CPA proposed action would result in the emission
of air pollutants. The OCS accidents could include the release of oil, condensate, or natural gas or
chemicals used offshore or pollutants from the burning of these products. The air pollutants include
criteria NAAQS pollutants, volatile and semi-volatile organic compounds, H,S, and methane. These
pollutants are discussed in Chapter 4.2.1.1.2. If a fire was associated with the accidental event, it would
produce a broad array of pollutants, including all NAAQS-regulated primary pollutants, including NO,,
CO, SO, VOC, PMy,, and PM,s. The discussion below addresses a 2,200-bbl spill. In the spill size
category of >1,000 bbl, the estimated median spill size based on historical data is 2,200 bbl (Table 3-12).

A catastrophic event is a high-volume, long-duration oil spill. An analysis of the impact of a
catastrophic spill is included in Appendix B. Many Federal and State agencies and companies participate
in the response to a catastrophic event such as the DWH event. Air quality onshore and on-water was
monitored by OSHA, USCG, and the responsible party to ensure a safe work environment for response
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workers. Coastal community air quality was monitored by USEPA and State environmental agencies.
The results from these efforts are available on DWH event websites (USEPA, 2010j).

Proposed Action Analysis

The accidental release of hydrocarbons or chemicals from a CPA proposed action would cause the
emission of air pollutants. Some of these pollutants are precursors to ozone, which is formed by complex
photochemical reactions in the atmosphere. Accidents, such as oil spills and blowouts, are a source of
emissions related to OCS operations. Typical emissions from OCS accidents consist of hydrocarbons;
only fires produce a broad array of pollutants, including all NAAQS-regulated primary pollutants. The
criteria pollutants considered here are NO,, CO, SO,, VOC, PMyg, and PM.

NAAQS Pollutants

Some of the NAAQS pollutants, the VOC’s and NO,, are precursors to ozone, which is formed by
complex photochemical reactions in the atmosphere. Human exposure to ground-level ozone exposure
causes a variety of health problems including airway irritation, aggravation of asthma, and increased
susceptibility to respiratory illnesses. Ozone levels could increase, especially if the oil spill were to occur
on a hot, sunny day with sufficient concentrations of NO, present in the lower atmosphere. An accidental
spill would possibly have a temporary, offshore localized adverse effect due to NAAQS pollutant
concentrations. Due to the distance from shore and an assumed accidental spill size of 2,200 bbl, an oil
spill would not affect onshore ozone concentrations.

The VOC emissions from the evaporation of an oil spill can contribute to the formation of particulate
matter (PM_s). In-situ burning also generates particulate matter. Particulate matter can cause adverse
human respiratory effects and can also result in a haze. The PM,s concentrations in a plume could have
the potential to temporarily degrade visibility in any affected PSD Class | areas (i.e., National Wilderness
Areas and National Parks) such as the Breton National Wilderness Area in the CPA and other areas where
visibility is important.

Hydrocarbons

Oil is a mixture of many different chemical compounds, some of which are hazardous to health.
Toxic chemicals can cause headaches or eye irritation and some other symptoms. Benzene can cause
cancer at high levels and long exposures. The benzene, toluene, ethylbenzene, and xylene (BTEX)
fraction of oil is light and volatilizes into air. The BTEX level is commonly measured to provide an
indication of the level air quality. During an accidental spill, the levels of BTEX in the immediate area
could exceed safe levels. In hazardous conditions, OSHA and USCG regulations require workers to use
breathing protection. An accidental spill would possibly result in temporary, offshore localized elevated
levels of hydrocarbons. Due to the distance to shore and an assumed accidental spill size of 2,200 bbl, an
accidental spill would not result in elevated onshore BTEX concentrations. An analysis of the impact of a
catastrophic spill, of far greater size, is included in Appendix B.

Hydrogen Sulfide (H,S)

The presence of H,S within formation fluids occurs sporadically throughout the Gulf of Mexico OCS
and may be released during an accident. The concentrations of H,S found to date are generally greatest in
the eastern portion of the CPA. There has been some evidence that petroleum from deepwater areas
contains significant amounts of sulfur. The H,S concentrations in the OCS vary from as low as a fraction
of a ppm to as high as 650,000 ppm. H,S can cause acute symptoms, including headaches, nausea, and
breathing problems. During an accidental event, H,S concentrations could be high enough in the
immediate area to be life threatening. The BSEE’s regulations (30 CFR 250.490(a)(1)) and the clarifying
H,S NTL (NTL 2009-G31) requires a Contingency Plan, as well as sensors and alarms (30 CFR
250.490(d)) to alert and protect workers from H,S releases.



4-450 Western and Central Planning Areas Multisale EIS

In-situ Burning

In-situ burning of a spill results in emissions of NO,, SO,, CO, and PMy,, and would generate a
plume of black smoke. Fingas et al. (1995) describes the results of a monitoring program of a burn
experiment at sea. The program involved extensive ambient measurements during two experiments in
which approximately 300 bbl of crude oil were burned. It found that during the burn, CO, SO,, and NO,
were measured only at background levels and were frequently below detection levels. Ambient levels of
VOC’s were high within about 100 m (328 ft) of the fire but were significantly lower than those
associated with a nonburning spill. Measured concentrations of polycyclic aromatic hydrocarbons
(PAH’s) were low. It appeared that a major portion of these compounds was consumed in the burn. In
measurements taken from the NOAA WP-3D aircraft during the DWH event, lofted plumes from the
controlled burns rose above the marine boundary layer of 2,000 ft (610 m) (Ravishankara and Goldman,
2010).

McGrattan et al. (1995) modeled smoke plumes associated with in-situ burning. The PM is the type
of particulates matter measured. The results showed that the surface concentrations of particulate matter
did not exceed the health criterion of 150 ug/m in 24 hours beyond about 5 km (3 mi) downwind of an
in-situ burn. This is quite conservative since this health standard is based on a 24-hour average
concentration rather than a 1-hour average concentration. This appears to be supported by field
experiments conducted off of Newfoundland and in Alaska. In summary, the impacts from in-situ
burning are temporary. Pollutant concentrations would be expected to be within the NAAQS. The air
quality impacts from in-situ burning would therefore be minor.

Dioxins and furans are a family of extremely persistent chlorinated compounds that magnify in the
food chain. During an in-situ burn, the conditions exist (i.e., incomplete hydrocarbon combustion and the
presence of chlorides in seawater) for dioxins and furans to potentially form. Measurements of dioxins
and furans during the DWH event in-situ burning were made (Aurell and Gullett, 2010). The estimated
levels of dioxins and furans produced by the in-situ burns were similar to those from residential
woodstove fires and slightly lower than those from forest fires, according to USEPA researchers (Schaum
et al., 2010) and roughly 25-65 times higher than those observed for controlled combustion of waste
engine oil, within the range of PCDD/PCDF emission factors determined for open biomass burning, and
over 2 orders of magnitude lower than open burning of residential waste (Aurell and Gullet, 2010) and,
thus, concerns about eventual dioxin bioaccumulation in seafood were alleviated. The results obtained
from the air quality modeling and the use of a screening level assessment also indicate that the cancer
risks due to the dioxin emissions from |n -situ burns of the Gulf oil spill do not exceed USEPA’s cancer
risk management guidelines of 1 in 10°® (Schaum et al., 2010). The shoreline dioxin concentration from
the in-situ burns would be much less than the measured air concentration in rural locations of the U.S.
and, thus, concerns about bioaccumulation in seafood were alleviated.

Flaring

Flaring may be conducted to manage excess gas during an accidental event such as damage to a
pipeline. For the DWH event, a flare that burned both oil and gas was employed. Flaring would result in
the release of NO, emissions from the flare. The SO, emissions would be dependent on the sulfur content
of the crude oil.

Particulate matter from the flare would also affect visibility. Flaring or burning activities upwind of a
PSD Class | area, e.g., the Breton National Wilderness Area in the CPA, could adversely affect air quality
through increased SO, concentrations and reduced visibility. More information about the DWH event
flaring is available in Appendix B. Impacts to visibility would be temporary and are not expected to
impact coastal PSD Class | areas.

In-situ burning and flaring are temporary efforts to limit environmental impact during an accidental
spill. Flaring needs to be approved by the BSEE Regional Director. The appropriate agencies would
monitor for worker safety. Pollutant concentrations onshore would be expected to be within the NAAQS
and flaring would thus not be expected to have onshore impacts.

Dispersants

Dispersants may be applied to break up surface and subsurface oil following an accidental spill. In
surface application, aircraft fly over the spill, similar to crop dusting on land, and spray dispersants on the



Description of the Environment and Impact Analysis 4-451

visible oil. Dispersant usage is usually reserved for offshore locations. There is the possibility that the
dispersant mist can drift from the site of application to a location where workers or the community are
exposed by both skin contact and inhalation. Following the DWH event, USEPA provided the TAGA
bus, a mobile laboratory, to perform instantaneous analysis of air in coastal communities. Two
ingredients in the COREXIT dispersant were measured. Very low levels of dispersant components were
identified. It should be noted that the COREXIT ingredients monitored are also common ingredients in a
number of household products. Therefore, their detection onshore does not equate to the detection of
dispersants. The USEPA has noted that there is no evidence that dispersant application resulted in a
significant impact to onshore air quality. Due to the distance to shore and an assumed accidental spill size
of 15,000 bbl, it is unlikely that dispersants would be carried to onshore areas.

The COREXIT ingredients also are common ingredients in a number of household products; the
detected ingredients may not be due to dispersants. The USEPA found that there is no evidence that
dispersant application resulted in a significant impact in onshore air quality. Two dispersant ingredients
were sampled in air; one of the ingredients, 2-butoxyethonal, was only presented in COREXIT 9527.

Odors

An accidental spill could result in odors (USEPA, 2010a). The low levels of pollutants may cause
temporary eye, nose, or throat irritation, nausea, or headaches, but the doses are not thought to be high
enough to cause long-term harm (USEPA, 2010a). Due to the distance to shore and an assumed
accidental spill size of 2,200 bbl, it is unlikely that applied dispersants would drift to onshore areas. The
impacts of accidental events are not expected to have significant impacts on onshore air quality. The
impacts of accident from catastrophic events are still uncertain.

Summary and Conclusion

Accidental events associated with a CPA proposed action that could impact air quality include spills
of oil, natural gas, condensate, and refined hydrocarbons; H,S release; and fire and could result in the
releases of NAAQS air pollutants (i.e., SOy, NO,, VOC’s, CO, PMy,, and PM,s). Response activities that
could impact air quality include in-situ burning, the use of flares to burn gas and oil, and the use of
dispersants applied from aircraft. Measurements taken during an in-situ burning show that a major
portion of compounds was consumed in the burn; therefore, pollutant concentrations would be expected
to be within the NAAQS. In a recent analysis of air in coastal communities, low levels of dispersants
were identified. These response activities are temporary in nature and occur offshore; therefore, there are
little expected impacts from these actions to onshore air quality. Accidents involving high concentrations
of H,S could result in deaths as well as environmental damage. Regulations and NTL’s are in place to
protect workers from H,S releases. Other emissions of pollutants into the atmosphere from accidental
events as a result of a CPA proposed action are not projected to have significant impacts on onshore air
quality because of the prevailing atmospheric conditions, emissions height, emission rates, and the
distance of these emissions from the coastline. These emissions are not expected to have concentrations
that would change onshore air quality classifications. The impacts of accidental events are not expected
to have significant impacts to onshore air quality. The impacts of catastrophic accidental events are still
uncertain.

During the DWH event, a huge number of air samples were collected. Analyses included BETX, PM,
H,S, NAAQS criteria pollutants, and dioxin. According to USEPA, in coastal communities air pollutants
from the DWH event were at levels well below those that would cause short-term health problems. The
air monitoring conducted to date has not found any pollutants at levels expected to cause long-term harm
(USEPA, 2010k). However, questions have been raised concerning the effects of the DWH event on
public health and the workers, resulting from the releases of particles and toxic chemicals due to
evaporation from the oil spill, flaring, oil burning, and the applications of dispersants; see also Chapter
4.2.1.23.4. More recent assessments of worker health have found that exposure levels were generally
below occupational exposure limits Air quality impacts include the emission of pollutants from the oil,
and the fire emissions that are hazardous to human health had the potential to occur during this accidental
event. The effects of some of the pollutants accumulate over a life time and can contribute to diseases
that can possibly be fatal years after the exposure. However, extensive personal air sampling to ensure
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worker safety and onshore air monitoring to ensure public safety showed that levels of pollutant remained
within acceptable ranges and that can possibly be fatal (Appendix B).

Overall, since loss of well-control events and blowouts are rare events and of short duration, potential
impacts to air quality are not expected to be significant except in the rare case of a catastrophic event.
The summary of vast amounts of data collected and additional studies will provide more information in
the future.

4.2.1.1.4. Cumulative Impacts

Background/Introduction

An impact analysis for cumulative impacts in the CPA on air quality is described in this section. This
cumulative analysis summary considers OCS and non-OCS activities that could occur and adversely
affect onshore air quality and the Breton National Wilderness Area from OCS sources during the 40-year
analysis period.

The activities in the cumulative scenario that could potentially impact onshore air quality include a
CPA proposed action and the OCS Program, State oil and gas programs, other major factors influencing
offshore environments, onshore non-OCS activities, accidental releases from oil spills, accidental releases
of H,S, natural events (e.g., hurricanes), and a catastrophic oil spill. Because the OCS Program includes
both new drilling and production as well as production ending on older wells and platform removal, the
level of impacts determined in earlier studies are assumed to adequately represent current conditions as
well.

The activities for the OCS Program include the drilling of exploration, delineation, and development
wells; platform and pipeline installation; service-vessel trips; flaring; and fugitive emissions. Emissions
of pollutants into the atmosphere from the activities associated with the OCS Program are not projected to
have significant effects on onshore air quality because of the prevailing atmospheric conditions, emission
rates and heights, and the resulting pollutant concentrations. Onshore impacts on air quality from
emissions related to OCS activities are estimated to be within PSD Class Il allowable increments. In an
Agency-funded study, the modeling results indicate that the cumulative impacts to the Breton Wilderness
Class | Area are well within the PSD Class | allowable increment (Wheeler et al., 2008). The OCS
contribution to the air quality problem in the coastal areas is small.

State oil and gas programs onshore, in territorial seas, and in coastal waters also generate emissions
that affect onshore air quality. These emissions are regulated by State agencies and/or USEPA.
Reductions in emissions have been achieved through the use of low sulfur fuels, catalytic reduction, and
other efforts and, as a result, constitute minor impacts to onshore air quality.

Other major factors influencing offshore environments, such as sand borrowing and commercial
transportation, also generate emissions that can affect air quality. These emissions are regulated by State
agencies and/or USEPA. Reductions have been achieved through the use of low sulfur fuels and catalytic
reduction and, as a result, constitute minor impacts to onshore air quality.

Other major onshore emission sources from non-OCS activities include power generation, industrial
processing, manufacturing, refineries, commercial and home heating, and motor vehicles. The total
impact from the combined onshore and offshore emissions would be significant to the ozone
nonattainment areas in southeast Texas and the parishes near Baton Rouge, Louisiana.

Portions of the Gulf Coast have ozone levels that exceed the Federal air quality standard. Ozone
levels are on a declining trend because of air-pollution control measures that have been implemented by
the States. This downward trend is expected to continue as a result of local as well as nationwide air-
pollution control efforts. However, more stringent air quality standards have recently been implemented
by USEPA, which may result in increasing the number of parishes/counties in the coastal states that are in
violation of the Federal ozone standard. The Gulf Coast has significant visibility impairment from
anthropogenic emission sources. Area visibility is expected to improve somewhat as a result of regional
and national programs to reduce emissions.

A spill could result in the loss of crude oil, crude oil with a mixture of natural gas, or refined fuel. Air
quality would be affected by the additional response vessel traffic and volatization of components of the
oil and natural gas, if released. Impacts from individual spills would be localized and temporary.

The safety issue related to an accidental release of H,S is described in Chapter 3.1.1.9.1. The same
safety precautions and regulations described in a CPA proposed action are applicable to the cumulative
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scenario. That is, a typical safety zone of several kilometers is usually established in the area around the
source or platform where the concentration of H,S would be greater than 20 ppm. In the event of H,S
releases, a Contingency Plan is required.

The effects of hurricanes on the offshore infrastructures are described in Chapters 3.1.1.9.3 and
3.3.5.2. Hurricanes mainly cause damage to offshore infrastructures and pipelines, which may result in an
oil spill. A hurricane would cause minor effects on the onshore air quality since air emissions in the event
of a hurricane are temporary sources. For the cumulative scenario, the emissions from oil-spill and
response and infrastructure repair activities are expected to be the same as a CPA proposed action and to
have minimum effects on the onshore air quality.

A survey of large oil-spill events in the past indicates that the long-term effects of an oil spill on
human health and the environment are still unknown. The large oil-spill incidents include the Ixtoc I oil
spill in the Bay of Campeche in the Gulf of Mexico on June 3, 1979; Exxon Valdez oil spill in Prince
William Sound, Alaska, in 1989; the Prestige oil spill in the Atlantic Ocean near Spain in 2002; and the
DWH event in the Gulf of Mexico in 2010.

The Ixtoc oil-spill accident occurred in the Bay of Campeche of the Gulf of Mexico on June 3, 1979.
This oil spill became one of the largest oil spills in history at that time (Jerneldv and Linden, 1981). It
was estimated that an average of approximately 10,000-30,000 bbl of oil per day were discharged into the
Gulf of Mexico. It was finally capped on March 23, 1980. Ocean currents carried the oil, which reached
as far as the Texas coastline. There is no study of the long-term impact of air quality from this oil spill on
the human health.

The DWH event occurred in 2010. To assess the effects of the DWH event on human health and the
environment, the Institute of Medicine held a workshop, “Assessing the Human Health Effects of the Gulf
of Mexico Oil Spill,” in New Orleans, Louisiana, on June 22-23, 2010. It was reported that people in the
coastal areas show the stresses and strains of living with the effects of the spill on their livelihood and
their way of life (McCoy and Salerno, 2010). Due to the volatile chemicals that evaporated from the oil
spill into the atmosphere, persons in the coastal areas reported experiencing sickness, fever, coughing, and
lethargy. Some of these compounds could have significant effects on human health; however, the long-
term effects on exposed persons from DWH emissions are unknown

The global CO, emissions in 2010 are estimated to be about 33.0 billion tons (Olivier et al., 2011);
the annual CO, emissions in the WPA and CPA are 0.34 and 1.3 million tons, respectively. The United
States” CO, emissions in 2008 were estimated to be 7.1 billion metric tons CO, equivalents. The annual
CO, emissions in the WPA and CPA are 0.34 and 1.3 million tons, respectively. Total OCS contributions
including all vessels, such as fishing, commercial, and military vessels, is 0.45 percent of the U.S. total.
Specifically, OCS oil and gas sources are 0.4 percent of the U.S. total. The OCS activity is about
0.005 percent of total global CO, emissions. Therefore, OCS activity would not contribute significantly
to the global warming or climate change. In summary, there are few limited studies of the long-term
impact of air quality on human health in the history of oil spills.

Summary and Conclusion

Emissions of pollutants into the atmosphere from the activities associated with the OCS Program are
not projected to have significant effects on onshore air quality because of the prevailing atmospheric
conditions, emission rates and mixing heights, and the resulting pollutant concentrations. Reductions in
emissions have been achieved through the use of low sulfur fuels, catalytic reduction, and other efforts,
and as a result, such emissions constitute minor impacts to onshore air quality. Onshore impacts on air
quality from emissions from OCS activities are estimated to be within PSD Class Il allowable increments.
The modeling results indicate that the cumulative impacts to the Breton Wilderness Class | Area are well
within the PSD Class | allowable increment (Wheeler et al., 2008). The Gulf Coast States’ ozone levels
are declining because of air-pollution control measures that they have implemented. This downward
trend is expected to continue as a result of local as well as nationwide air-pollution control efforts. The
Gulf Coast has significant visibility impairment from anthropogenic emission sources. Area visibility is
expected to improve somewhat as a result of regional and national programs to reduce emissions.

The incremental contribution of a CPA proposed action (as analyzed in Chapter 4.2.1.1.2) to the
cumulative impacts would not significantly affect coastal nonattainment areas. Portions of the Gulf Coast
onshore areas have ozone levels that exceed the Federal air quality standard, but the incremental
contribution from a CPA proposed action would be very small. The cumulative contribution to visibility
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impairment from a CPA proposed action is also expected to be very small. Area visibility is expected to
improve somewhat as a result of regional and national programs to reduce emissions. A CPA proposed
action would have an insignificant effect on ozone levels in ozone nonattainment areas and would not
interfere with the States’ schedule for compliance with the NAAQS.

4.2.1.2. Water Quality

For the purposes of this EIS, water quality is the ability of a waterbody to maintain the ecosystems it
supports or influences. In the case of coastal and marine environments, the quality of the water is
influenced by the rivers that drain into the area, the quantity and composition of wet and dry atmospheric
deposition, and the influx of constituents from sediments. Besides the natural inputs, human activity can
contribute to diminished water quality through discharges, runoff, dumping, air emissions, burning, and
spills. Also, mixing or circulation of the water can either improve the water through flushing or be the
source of factors contributing to the decline of water quality.

Evaluation of water quality is done by the measurement of factors that are considered important to the
health of an ecosystem. The primary factors influencing coastal and marine environments are
temperature, salinity, dissolved oxygen, nutrients, potential of hydrogen (pH), oxidation reduction
potential (Eh), pathogens, and turbidity or suspended load. Trace constituents such as metals and organic
compounds can affect water quality. The water quality and sediment quality may be closely linked.
Contaminants, which are associated with the suspended load, may ultimately reside in the sediments
rather than the water column.

The region under consideration is divided into coastal and offshore waters for the following
discussion. Coastal waters, as defined by BOEM, include all the bays and estuaries from the Rio Grande
River to Florida Bay (Figure 4-2). Offshore waters, as defined in this EIS, include both State offshore
water and Federal OCS waters, which includes everything outside any barrier islands to the Exclusive
Economic Zone. The inland extent is defined by the Coastal Zone Management Act.

The full analyses of the potential impacts of routine activities and accidental events associated with a
CPA proposed action and a proposed action’s incremental contribution to the cumulative impacts are
presented in this EIS. A summary of those analyses and their reexamination due to new information is
presented in the following sections. A brief summary of potential impacts follows. Impacts from routine
activities associated with a CPA proposed action would be minimal if all existing regulatory requirements
are met. Coastal water impacts associated with routine activities include increases in turbidity resulting
from pipeline installation and navigation canal maintenance, discharges of bilge and ballast water from
support vessels, and runoff from shore-based facilities. Offshore water impacts associated with routine
activities result from the discharge of drilling muds and cuttings, produced water, residual chemicals used
during workovers, structure installation and removal, and pipeline placement. The discharge of drilling
muds and cuttings causes temporary increased turbidity and changes in sediment composition. The
discharge of produced water results in increased concentrations of some metals, hydrocarbons, and
dissolved solids within an area of about 100 m (328 ft) adjacent to the point of discharge. Structure
installation and removal and pipeline placement disturbs the sediments and causes increased turbidity. In
addition, offshore water impacts result from supply and service-vessel bilge and ballast water discharges.

The activity associated with a CPA proposed action would contribute a small percentage of the
existing and future OCS energy industry. The specific discharges, drill muds, cuttings and produced
water, and accidents resulting in spills would occur in proportion to production and, therefore, could add a
small increase to the anticipated impacts. Furthermore, the vessel traffic and related discharges associated
with a proposed action are a fraction of the ongoing commercial shipping and military activity in the Gulf.
The impacts of discharges, sediment disturbances, and accidental releases are a small percentage of the
overall activity and the overall impacts to coastal and offshore waters.

4.2.1.2.1. Coastal Waters

4.2.1.2.1.1. Description of the Affected Environment

The Gulf of Mexico is the ninth largest waterbody in the world (USDOC, NOAA, 2008a). The
description of the physical oceanography of the Gulf of Mexico is described in Appendix A.2. The
United States portion of the Gulf of Mexico region follows the coastline of five states from the southern
tip of Texas moving eastward through Louisiana, Mississippi, Alabama, and ending in the Florida Keys
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(Figure 4-2). The combined coastline of these states totals over 47,000 mi (75,639 km) (when including
the shores of all barrier islands, wetlands, inland bays, and inland bodies of water) (USDOC, NOAA,
2008a). The Gulf’s coastal areas contain half the wetlands in the United States (USDOC, NOAA, 2008a).
Wetlands are discussed in further detail in Chapter 4.2.1.4. According to USEPA (2008b), the Gulf
Coast coastal area comprises over 750 bays, estuaries, and sub-estuary systems that are associated with
larger estuaries. Gulf Coast estuaries and wetlands provide important spawning, nursery, and feeding
areas for a wide array of fish wildlife as well as being the home for a wide range of indigenous flora and
fauna (USEPA, 2008b). The coastal waters of the Gulf Coast are an extremely productive natural system
(USEPA, 2008b), which is also important to the Gulf Coast economy as the major commercial fishing
ports in the region yield over 1.2 billion pounds of seafood on an annual basis (USDOC, NOAA, 2008a).
The natural resources of the Gulf of Mexico are also important for tourism and recreation.

Over 150 rivers empty out of North America into the Gulf of Mexico (Gore, 1992, p. 127). The river
deltas emptying into the Gulf bring freshwater and sediment into coastal waters (Gore, 1992,
pp. 127-131), which affects the water quality of receiving waters. Rivers carry excess nutrients
downstream (e.g., nitrogen and phosphorus), as well as other possible inputs such as contaminants from
industrial wastewater discharge, downstream; this effect is cumulative as the river reaches an estuary
(Gore, 1992, pp. 280 and 291). Overenrichment of nutrients may lead to eutrophication that can
eventually cause algal blooms and fish kills (Gore, 1992, p. 280) (see below for more information on
nutrient enrichment and its effects; also see the wetlands and seagrasses discussions in Chapters 4.2.1.4
and 4.2.1.5, respectively). The emptying of rivers into the GOM is part of the hydrologic cycle or water
cycle (USDOI, GS, 2010a). Understanding this cycle not only explains the movement of water on Earth
but also how water quality might be affected by both natural and anthropogenic sources. The water cycle
may introduce chemical and physical factors that alter the condition of the natural water, such as the
addition of waterborne pollutants, or the addition of warmer water, into the GOM through waterbodies
emptying into the GOM, runoff, groundwater discharge, or precipitation. Water quality in coastal waters
of the northern Gulf of Mexico is highly influenced by season. Seasonality influences salinity, dissolved
oxygen, nutrient content, temperature, pH and Eh, pathogens, turbidity, metals, and organic compounds.
Salinity in open water near the coast may vary between 29 and 32 psu during fall and winter, but it may
decline to 20 psu during spring and summer due to increased runoff (USDOI, MMS, 2000a).

The priority water quality issues identified by the Gulf of Mexico Alliance are as follows:
(1) reducing risk of exposure to disease-causing pathogens; (2) minimizing occurrence and effects of
harmful algal blooms; (3) identifying sources of mercury in Gulf seafood; and (4) improving the
monitoring of Gulf water resources (Gulf of Mexico Alliance, 2009a). In addition to water quality itself,
nutrients and nutrient impacts are also a regional priority issue for the organization (Gulf of Mexico
Alliance, 2009b).

The leading source of contaminants that impair coastal water quality is urban runoff. Urban runoff
can include suspended solids, heavy metals and pesticides, oil and grease, nutrients, and organic matter.
Urban runoff increases with population growth, and the Gulf Coast region has experienced a 109 percent
population growth since 1970, with an additional expected 15 percent increase expected by 2020
(USDOC, NOAA, 2011a). Other pollutant source categories include (1) agricultural runoff, (2) municipal
point sources, (3) industrial sources, (4) hydromodification (e.g., dredging), and (5) vessel sources (e.g.,
shipping, fishing, and recreational boating).

The National Research Council (NRC, 2003, Table 1-4, p. 237) estimated that, on average,
approximately 26,324 bbl of oil per year entered Gulf waters from petrochemical and oil refinery
industries in Louisiana and Texas. Further, NRC (2003) calculated an estimate for oil and grease loads
from all land-based sources per unit of urban land area for rivers entering the sea. Based on the size of its
watershed, the Mississippi River introduced approximately 3,680,938 bbl of oil and grease per year from
land-based sources (NRC, 2003, Table I-9, p. 242) into the waters of the Gulf of Mexico.

Since the marine environment is a dynamic system, sediment quality and water quality can affect
each other. For example, a contaminant may react with the mineral particles in the sediment and be
removed from the water column (e.g., adsorption). Thus, under appropriate conditions, sediments can
serve as sinks for contaminants such as metals, nutrients, or organic compounds. However, if sediments
are (re)suspended (e.g., due to dredging or a storm event), the resuspension can lead to a temporary redox
flux, including a localized and temporal release of any formally sorbed metals as well as nutrient
recycling (Caetano et al., 2003; Fanning et al., 1982).
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The overall coastal condition of the Gulf Coast was evaluated from 2001 to 2002 by USEPA and was
rated as fair to poor (USEPA, 2008b). Specifically, water quality was rated as fair while sediment quality
and the coastal habitat index (a rating of wetlands habitat loss), both of which affect water quality, were
rated as poor. The USEPA also conducted similar evaluations from 1990 to 1996 (USEPA, 2001) and
again from 1997 to 2000 (USEPA, 2005). Water quality was poor overall in the first Coastal Condition
Report, but it increased to fair overall in the latter reports. Conversely, sediment quality was generally
fair in the first two reports and decreased to poor in the last report. The Barataria/Terrebonne Estuary,
near Port Fourchon, which is a common service base, was ranked fair in terms of water quality (USEPA,
2007b) and was assessed as having moderately high eutrophic conditions by NOAA (Bricker et al., 2007).
The Galveston Bay estuary system was ranked poor in terms of water quality and fair to poor in terms of
sediment quality (USEPA, 2007b). Galveston Bay was individually characterized as having moderately
low eutrophic conditions (Bricker et al., 2007). The estuarine area of the Coastal Bend Bays, which
includes Corpus Christi Bay, was ranked fair in terms of water quality and poor in terms of sediment
quality (USEPA, 2007b), while Corpus Christi Bay alone was characterized as moderately eutrophic
(Bricker et al., 2007).

The NOAA examined additional Gulf Coast estuary systems near the CPA and, of those with
sufficient data, the Mississippi/Atchafalaya Plume and Perdido Bay had high overall eutrophic conditions,
Barataria Bay had moderate high overall eutrophic conditions, Breton/Chandeleur Sound and Lake
Pontchartrain were ranked as having moderate overall eutrophic conditions, the Mississippi River had
moderately low overall eutrophic conditions, and Mississippi Sound and Lake Borgne had overall low
eutrophic conditions (Bricker et al., 2007).

The passage of hurricanes and tropical storms serves to mix and transport waters. Winds can
transport coastal waters to the inner shelf or force waters with higher salinity inland. Winds and waves
resuspend bottom sediments, resulting in temporarily elevated levels of suspended solids in the water
column. Contaminants sequestered in sediments, for example, tributyltin (an active ingredient in
biocides), may be redistributed. Similarly, nutrients in sediments may be reintroduced into the water
column and result in increased phytoplankton activity. Physical mixing of the water column by storms
can also reoxygenate bottom waters and temporarily alleviate hypoxic conditions, as has been observed
on the Louisiana shelf (Walker and Rabalais, 2006).

Hurricanes Katrina and Rita caused extensive flooding and damage to industrial and municipal waste
facilities and to residential and commercial structures. Industrial and agricultural chemicals, household
chemicals, sewage, oil, and nutrients contained in the flood waters had the potential to degrade water
quality in coastal areas. The flood waters of New Orleans contained elevated bacterial levels and were
oxygen depleted, but it was generally typical of storm water when pumped into Lake Pontchartrain
(Pardue et al., 2005). Testing approximately 1 month following the storm identified low levels of fecal
coliform in Mississippi Sound and Louisiana coastal waters (USEPA, 2006). Coast Guard Sector New
Orleans received reports that more than 8 million gallons of crude oil were discharged throughout the
region (Keel et al., 2008). However, testing approximately 1 month following the hurricanes revealed
very few detectable toxics in estuarine or coastal waters resulting from the hurricanes (USEPA, 2006).

The condition of the Gulf Coast was altered by the DWH event and associated oil spill. The
Government estimated that approximately 4.9 MMbbl of oil were released from the well during the event
(Oil Spill Commission, 2011b) and 1.84 million gallons of dispersant were used to breakup and dilute the
oil subsea at the wellhead and on the surface (Oil Spill Commission, 2011c). As well, the correspondmg
emission of methane from the wellhead during the event was estimated between 9.14 x 10° and
1.29 x 10" moles (Kessler et al., 2011; Valentine et al., 2010). In coastal waters, the maximum extent of
surface water and shoreline 0|I|ng stretched from roughly the Louisiana-Texas border to Apalachicola,
Florida (Oil Spill Commission, 2011b, Figure 7.1). As well, a subsurface oil and gas plume was
discovered in deep waters between ~1,100 and 1,300 m (3,609 and 4,265 ft) (e.g., Diercks et al., 2010).
Based on in-situ fluorescence and oxygen measurements (likely indicators of oil concentration and
biodegradation, respectively), the subsurface plume traveled to the northeast of the wellhead and much
farther to the southwest, reaching as far west as approximately -93.0° (e.g., Kessler et al., 2011; see
supporting online material).

In general, coastal water quality would potentially not only be impacted by the oil, gas, and their
respective components from an accidental event but also to some degree from cleanup and mitigation
efforts. Increased vessel traffic, hydromodification (e.g., dredging, berm building, etc.) and the addition
of dispersants and methanol to the marine environment in an effort to contain, mitigate, or clean up the oil
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may also tax the environment to some degree. Fortunately, over time, natural processes can physically,
chemically, and biologically degrade oil (NRC, 2003). The physical processes involved include
evaporation, emulsification, and dissolution; the primary chemical and biological degradation processes
include photooxidation and biodegradation (i.e., microbial oxidation).

The oil that entered the Gulf of Mexico from the DWH event is a South Louisiana sweet crude oil
(i.e., it is low in sulfur) (USDOC, NOAA, 2010r). The oil is fairly high in alkanes (organic compounds
containing only carbon and hydrogen and single bonds; sometimes called paraffin or aliphatic
compounds) (USDOC, NOAA, 2010r). Because alkanes are simple hydrocarbons, these oils are likely to
undergo biodegradation more easily (USDOC, NOAA, 2010r). Weathering of crude can occur within the
first 24-48 hours with up to a 40 percent weight loss within 7 days (English, 2010). Also, this oil is less
toxic than other crude oils in general because this oil is lower in PAH’s than many crude oils.

The DWH event released natural gas into the water column in addition to oil. Methane is the primary
component of natural gas (Maina, 2005). Limited research is available for the biogeochemistry of
hydrocarbon gases in the marine environment (Patin, 1999, p. 233). Theoretically, methane could stay in
the marine environment for long periods of time (Patin, 1999, p. 237), as methane is highly soluble in
seawater at the high pressures and cold temperatures found in deepwater environments (NRC, 2003,
p. 108). Methane diffusing through the water column would likely be oxidized in the aerobic zone and
would rarely reach the air-water interface (Mechalas, 1974, p. 23). During the DWH event, methane and
oxygen distributions were measured at 207 stations throughout the affected region (Kessler et al., 2011).
Based on these measurements, it was concluded that, within ~120 days from the onset of release,
~3.0 x 10" to 3.9 x 10" moles of oxygen were respired, primarily by methanotrophs, and left behind a
residual microbial community containing methanotrophic bacteria. The researchers further suggested that
a vigorous deepwater bacterial bloom respired nearly all the released methane within this time and that by
analogy, large-scale releases of methane from hydrate in the deep ocean are likely to be met by a similarly
rapid methanotrophic response. Unfortunately, little is known about methane toxicity in the marine
environment, but there is concern as to how methane in the water column might affect fish (Chapter
4.2.1.18.1).

Extensive water and sediment sampling was performed in coastal waters during the DWH response.
Water and sediment samples were collected in the nearshore zone at multiple sites from Texas to Florida
for quantitative analysis of oil and oil-related compounds, dispersants, or by-products (OSAT, 2010).
The main nearshore sampling efforts were conducted by USEPA, USGS, and the Center for Toxicology
and Environmental Health (a BP contractor), with additional samples provided by other Federal and State
agencies. The nearshore sampling plan was designed to determine if the spill had contaminated the
sediments and surface waters with oil-related products and/or dispersant-related chemicals. A total of
6,090 water samples were considered for comparison with USEPA’s Human Health benchmarks. None
of the samples exceeded the USEPA benchmark for human health (child swimmer scenario). A total of
6,909 water and sediment samples were considered for comparison with USEPA’s Aquatic Life
benchmarks. Of these samples, a total of 41 nearshore water benchmark exceedances were observed
throughout the event. Based on oil fingerprinting, 13 of these samples were of indeterminate origin,
19 were considered not consistent with Mississippi Canyon Block 252 oil and 9 were deemed consistent
with Mississippi Canyon Block 252 oil. Only a small subset of the analyzed samples targeted areas of
observed surface oil, such as samples collected during the Dispersant Environmental Effects Project. A
total of 24 nearshore sediment benchmark exceedances were observed throughout the event. As with
water, fewer sediment benchmark exceedances were observed in USEPA Region 6 (Texas and Louisiana)
than in USEPA Region 4 (Alabama, Mississippi, and Florida). Of the total sediment exceedances,
9 samples were of indeterminate origin, 11 were considered not consistent with Mississippi Canyon Block
252 oil, and 4 were consistent with Mississippi Canyon Block 252 oil. Notably, no water or sediment
benchmark exceedances in the nearshore measured after August 3 (the last overflight observation of
surface oil) were consistent with Mississippi Canyon Block 252 oil.

One standard tool used in response to spilled oil on water is dispersants. The purpose of chemical
dispersants is to facilitate the movement of oil into the water column in order to encourage weathering
and biological breakdown of the oil (i.e., biodegradation) (NRC, 2005a; Australian Maritime Safety
Authority, 2010). If the oil moves into the water column and is not on the surface of the water, it is less
likely to reach sensitive shore areas (USEPA, 2010c). Since sea birds are often on the surface of the
water or in shore areas, dispersants are also considered to be very effective in reducing the exposure of
sea birds to oil (Australian Maritime Safety Authority, 2010). In addition to dispersion being enhanced
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by artificial processes, oil may also be dispersed through natural processes. For instance, microbial
metabolism of crude oil results in the dispersion of oil (Bartha and Atlas, 1983). Oil dispersion, as a spill-
response strategy, has both positive and negative effects. The positive effect is that the oil, once
dispersed, is more available to be degraded. The negative effect is that the oil, once dispersed, is more
available to microorganisms and temporarily increases the toxicity (Bartha and Atlas, 1983). The toxicity
of dispersed oil in the environment depends on many factors, including the effectiveness of the
dispersion, temperature, salinity, the degree of weathering, type of dispersant, and degree of light
penetration in the water column (NRC, 2005a). The toxicity of dispersed oil is primarily due to the toxic
components of the oil itself (Australian Maritime Safety Authority, 2010).

COREXIT 9500 and 9527 were used in response to the DWH event and resulting spill (USEPA,
2010c). The components of these dispersants are identical with the exception of the base solvent;
COREXIT 9527 has an organic solvent as a base (McDonald et al. 1984; USEPA, 2010c). Dispersants
used in the 1960’s were quite toxic, but more recently developed dispersants such as COREXIT are
considerably less toxic (Doe and Wells, 1978; Leahy and Colwell, 1990). Lindstrom and Braddock
(2002) found that environmental use of COREXIT 9500 could result in either increases or decreases in
the toxicity of residual oil through selective microbial mineralization of hydrocarbons. In fact, reviews of
studies have found that the general effectiveness of dispersants in enhancing biodegradation of crude oil
and individual hydrocarbons is highly variable and depends on several factors, including the chemical
formulation of the dispersant, its concentration, and the dispersant/oil application ratio (Boehm, 1983). A
recent study assessed the impacts of COREXIT EC9500A, which was widely deployed during the DWH
event, on microbial communities from a beach impacted by the spill (Hamdan and Fulmer, 2011). In
cultured laboratory samples spiked with dispersant, the findings suggest that hydrocarbon-degrading
bacteria could be impacted by very high dispersant concentrations (>1 mg/L), with potential implications
for the capacity of the environment to bioremediate spills. However, there was evidence that the
dispersants worked in dispersing oil at the wellhead in the case of the DWH event (USDOC, NOAA,
2010s; USEPA, 2010c). COREXIT 9527 has been shown to greatly increase volatile liquid hydrocarbons
incorporation into water, as well as to accelerate the process in experiments compared with observations
where no dispersant was used (McDonald et al. 1984). In fact, dispersants used during the DWH event
have been noted to reduce the volatile organic compounds that can be a workplace issue for response
workers on ships near the site (White House Press Briefing, 2010). Since the amount of dispersants used
for the spill resulting from the DWH event is unprecedented and since this is the first time dispersants
have been applied in such quantities on the surface in deep waters, and at the depth of the well itself,
continual monitoring and evaluation of their use is imperative to be sure, for example, that hypoxic
conditions are not reached in subsurface waters (White House Press Briefing, 2010). Note, however, that
hypoxic conditions were not reached during the DWH event in the subsurface plume (e.g., OSAT, 2010).

During the DWH response, sediment and water samples collected in the nearshore zone were
analyzed for a number of dispersant-related chemicals, including, but not limited to dipropylene glycol
n-butyl ether (DPnB), propylene glycol, and dioctylsulfosuccinate. Between May 13 and October 20,
2010, there were