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Figure 17. Anticipated lease expirations from 2009 to 2018.
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200 m (656 ft) or deeper with a possible escalation in the rate if the lease has an approved
extension of the initial 5-year period.

ROYALTY RELIEF

Deepwater royalty relief is available in Sale 206. A lease in water depths of 400 m
(656 ft) or more will receive a royalty suspension according to the water-depth range in
which the lease is located (Table 4).

Table 4. Royalty Relief for Sale 206

Water-Depth Range (m) Royalty Suspension Amount (BOE")
400 to <800 5 million
800 to <1,600 9 million
1,600 to 2,000 12 million
>2,000 16 million

'Barrels of Oil Equivalent

There were price thresholds established for this sale above which the relief would end.
The price thresholds are $35.75 per barrel of oil and $4.47 per Mcf of natural gas; both are
based on 2006 dollars. The Final Notice of Sale for Sale 224 states there will be no Royalty
Suspension Provisions offered for the resulting leases.

ENVIRONMENTAL ISSUES

Ocean Current Monitoring

The most energetic currents in the Gulf of Mexico affect the ocean from its surface down
to approximately the 3,281-ft (1,000-m) water-depth level with varying speeds. Currents as
high as 4 knots (kn) [4.6 miles per hour (mph)] have been observed from the surface to
1,000-ft (305-m) water depths. These upper currents taper off between 1,000- and 3,281-ft
(305- and 1,000-m) depths.

Beneath the 3,281-ft (1,000-m) water-depth level, other currents migrate around the
deep waters of the GOM. These deep currents were once thought to be minimal and were
not a major consideration in most structure designs. In 1999, industry reported significant
currents below 3,000 ft (914 m). This information led to a Safety Alert (USDOI, MMS,
2000; Notice No. 180) and subsequent studies of deep currents by MMS (Hamilton et al.,
2003 and 2000). These studies revealed significant deep currents of up to 2 kn (2.3 mph) at
some locations. The Hamilton et al. investigations spawned another deepwater current
study funded by MMS—the “Exploratory Study of Deepwater Currents in the Gulf of
Mexico” (Donohue et al., 2006a and 2006b).

The latest physical oceanographic study, “Full-Water Column Current Observations in
the Central Gulf of Mexico” (Sheinbaum et al., 2007) provides more insight into the Gulf’s
currents. Perhaps the most remarkable finding of this study is that the data suggest highly
coherent motions throughout the water column, which largely decompose into barotropic
and first baroclinic mode structures. Progressive vector diagrams and vector plots suggest
an upper layer from the surface down to the 2,625-2,953 ft (800-900 m) depth, a transition
layer between 2,953-3,937 ft (900-1,200 m), more in tune with the upper layer, and a deep
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coherent layer below 3,937 ft (1,200 m). This partition is consistent with the
thermodynamic studies of Rivas et al. (2005 and in review) and the analysis of the deep
circulation in the Caribbean and Gulf of Mexico of Sturges (2005). The highly coherent
motions below 3,281 ft (1,000 m), their bottom intensification, and their spectral
characteristics are definitely reminiscent of topographic Rossby wave motions, as reported
by Hamilton et al. (2003). Additional information is available on MMS’s website at http://
www.gomr.mms.gov/homepg/regulate/environ/techsumm/rec_pubs.html.

Incidents have occurred in the deepwater areas of the Gulf that demonstrate the need for
more accurate data in hindcasting and forecasting events and in daily operations. The
MMS issued the Notice to Lessees and Operators (NTL) 2007-G17, “Deepwater Ocean
Current Monitoring on Floating Facilities,” in May 2007 (USDOI, MMS, 2007), which
superseded NTL 2005-G02. The NTL implemented a program where operators of
deepwater offshore production facilities and mobile offshore drilling units (MODU’s) collect
data on ocean currents and submit them to the National Oceanic and Atmospheric
Administration (NOAA), which makes these data available to the general public on their
Internet website at http:/www.ndbc.noaa.gov/imaps/ADCP_WestGulf.shtml. Data collected
on currents may improve fatigue forecast models and help establish responsible design
criteria, resulting in increased reliability of deepwater structures, thereby reducing risk to
human lives, offshore facilities, and the ocean environment.

Deepwater Shipwrecks

Oil and gas industry activities on the seafloor in deep water (>1,000 ft or >305 m) have
yielded an unexpected cultural resource bounty in the form of well-preserved historic
shipwrecks relating to America’s maritime past. Initial discoveries came as a result of
high-resolution sonar surveys along pipeline rights-of-way in Mississippi Canyon. The
MMS requirement for high-resolution sonar surveys of lease blocks was typically waived in
deep water, allowing companies to substitute 3-D seismic data for their hazards analyses.
Several important discoveries were made from these pipeline surveys, including the
remains of the German submarine U-166, the only U-boat lost in the northern Gulf of
Mexico (http:/www.pastfoundation.org/U166/). As a result of a growing inventory of
shipwrecks discovered along pipeline routes, MMS issued NTL 2006-G07, which expanded
the area requiring archaeological surveys to include all of Mississippi Canyon and parts of
Green Canyon, Ewing Bank, and Viosca Knoll. Of the 27 shipwrecks discovered in deep
water, 11 were reported since this NTL went into effect.

Some of the deepwater shipwreck discoveries were casualties of World War II submarine
attacks. In addition to the U-166 mentioned above, the freighter Alcoa Puritan, the
passenger steamer Robert E. Lee, and the oil tankers GulfPenn and GulfOil are among the
ships located in water depths of up to 6,500 ft (1,981 m). A recent study conducted by MMS
found that, besides their historical interest, the wrecks had become thriving biological
communities; the GulfPenn in particular is hosting dense colonies of Lophelia coral (http://
www.pastfoundation.org/DeepWrecks/ and Church et al., 2007).

Nineteenth-century sailing vessels are also well represented among the inventory of
deepwater shipwrecks. Unfortunately, of the five known 19th-century wrecks, three were
impacted to some degree as a result of industry activities. One of these, dubbed the Mardi
Gras Shipwreck that was named after the pipeline where it was discovered, was the subject
of a mitigative data recovery operation in 2007 (http:/www.flpublicarchaeology.org/
mardigras/). Another 19th-century wreck was discovered in a pipeline post-lay survey — the
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pipeline was laid directly across it (Atauz et al., 2006). Although a survey was conducted of
the pipeline route, the shipwreck fell in the nadir between the left and right sonar
channels, and its location was inadvertently missed in the analysis. The MMS has
subsequently required an offset survey line to ensure complete coverage of the proposed
route’s centerline. A third wooden-hulled wreck was discovered by a pipeline survey near a
major offshore platform. The pipeline survey was conducted several years after the
structure was installed. Subsequent investigations showed that a cable from an anchor of
the drilling rig that was used during exploration or development activities had sliced
through the stern portion of what appears to be a two-masted brig dating from the first
quarter of the 19th century. The rig’s anchor narrowly missed this historic vessel, which
emphasizes the importance of conducting pre-disturbance seafloor surveys.

Several other shipwrecks have been detected by remote-sensing survey techniques.
Their age, cultural affiliation, and historic significance remain unknown. The current
MMS policy mandates that operators must avoid impacts to such potential cultural
resources. It does not require operators to visually inspect or to identify them unless the
company’s proposed activities are likely to adversely affect the site. Since under Federal
law the U.S. Government is not given title to shipwrecks outside State territorial waters,
there is no requirement nor budget for MMS to investigate and inventory these potential
resources. It is highly likely, however, that more sites will be located as industry moves
into ever deeper water. Recent research suggests that the deepwater portions of the U.S.
Exclusive Economic Zone (EEZ) were regularly traversed by ships as early as the 16th
century, ships that were taking advantage of prevailing currents and winds, rather than
hugging the coast as was long believed by historians (Lugo-Fernandez et al., 2007).
Inevitably, ships were lost along these deepwater routes as a result of storms, fires, acts of
war, or a myriad of other causes and today remain like time capsules lying at the bottom of
the Gulf.

Grid Programmatic Environmental Assessments

A biologically based grid system was developed by MMS as part of its comprehensive
strategy to address deepwater issues. The grid system initially divided the Gulf into
17 areas or “grids” of biological similarity (Figure 18). Later, another grid was added to
the system to address the modified Sale 181 Area, making a total of 18 grids for the Gulf.

Under this strategy, MMS will prepare a programmatic environmental assessment
(PEA) that analyzes a proposed development project within each of the grids and that
characterizes the whole grid. These grid PEA’s are comprehensive in terms of the impact-
producing factors and in terms of the environmental and socioeconomic resources described
and analyzed for the entire grid. They also address potential cumulative effects of proposed
projects within the grid. Other information on publicly announced projects within the grid
1s discussed, as well as any potential effects expected from future developmental activities.
Projects selected for the PEA’s are representative of the types of development expected for
the grid. For example, a good candidate for a PEA would be a development plan that
proposed a new structure that might serve as a “hub” for future developmental activities
within the grid.
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Figure 18. Grid PEA status.

Once a grid PEA has been completed, it will serve as a reference document to implement
the “tiering” and “incorporation by reference” concepts detailed in the implementing
regulations of NEPA. Future environmental evaluation documents may reference
appropriate sections from these PEA’s to reduce duplication of issues and effects in the
documents that were appropriately addressed in the grid PEA’s. This will allow the
subsequent environmental analyses to focus on specific issues and effects related to the
proposals being currently evaluated. Table 5 provides specific information about the ten
completed grid PEA’s.

While the PEA’s are generally prepared for developmental activities within the grid
boundaries, MMS also foresaw the need to address proposed exploration activities in the
EPA. A PEA was prepared that focused on Grid 18, the 256-block modified Sale 181 Area,
and addressed only exploration activities in this sector of the Gulf. The document serves as
a reference designed to streamline the processing of environmental evaluations required to
assess industry exploration plans in this part of the EPA (USDOI, MMS, 2003).
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Table 5. Grid PEA Status within the Central and Western Planning Areas

Grid Project Name Company Plan Area and Blocks
3 Gunnison Kerr-McGee N-7625 GB 667, 668, & 669
4 Nansen Kerr-McGee N-7045 EB 602 & 646
5 Perdido Shell N-8809 | AC 812, 813, 814, & 857
7 Magnolia Conoco N-7506 | GB 783 & 784
9 Phoenix Energy Resource Technology S-7156 | GC 236 & 237
10 Holstein British Petroleum N-7216 | GC 644 & 645
12 Medusa Murphy N-7269 | MC 538 & 582
13 Marco Polo Anadarko N-7753 | GC 608
15 Matterhorn TotalFinaElf N-7249 | MC 243
16 Thunder Horse | British Petroleum N-7469 | MC 775-778 & 819-822

AC = Alaminos Canyon
GC = Green Canyon

EB = East Breaks
MC = Mississippi Canyon
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DRILLING AND DEVELOPMENT

Deepwater drilling occurs from MODU’s, such as semisubmersible units or drillships
(Figures 19 and 20), and from stationary rigs located on combination production/drilling
platforms (Figure 21). Numerous deepwater prospects are waiting to be drilled, and many
may remain undrilled as the primary lease terms expire because of the limited number of
rigs available for deepwater drilling in the GOM. In addition, the increased depths to
which some operators are drilling cause rigs to be under contract for longer periods.
Industry responded to the limited rig availability by ordering several new
semisubmersibles in 2007. For example, ENSCO has four dynamically positioned
semisubmersibles under construction and capable of drilling in 8,500 ft (2,591 m) of water.
The first is expected to be completed in 2008; all four will be completed by 2010 (http://
www.enscous.com).  Additionally, PetroMENA ASA has three deepwater rigs under
construction and capable of drilling in 10,000 ft (3,048 m) of water. The first two will be
ready in 2009 and are contracted to Petrobras. The third rig will be ready in early 2010
and is contracted to Pemex (http://www.petrolia.no).

Figure 19. The Deepwater Horizon, a dynamically positioned, semisubmersible drilling unit (photo
courtesy of Transocean).
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Figure 20. The Discoverer Enterprise, a double-hulled, dynamically positioned drillship (photo courtesy of
Transocean).

Figure 21. The Thunder Horse semisubmersible production facility (photo courtesy of BP).
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Figure 22 depicts the maximum number of deepwater rigs operating in the GOM from
1992 through 2007.2 After a peak in 2001, there was a small decline in rig availability
through 2005. The number of rigs increased slightly in 2006 and has held steady through
2007. It is predicted that the number of rigs operating in intermediate water depths will
decrease slightly in the coming years due to increased rig rates overseas. This will be offset
by an increased number of rigs predicted to be capable of drilling in deep water.

Figure 23 shows the number of deepwater MODU’s by water-depth categories in the
GOM and worldwide. It can be seen that almost 43 percent of the rigs operating in the
GOM are capable of drilling in water depths greater than 7,500 ft (2,286 m). Worldwide,
the greatest number of rigs operate in the 1,500- to 4,999-ft (457- to 1,524-m) water depth
range, with only 27 percent operating in water depths greater than 7,500 ft (2,286 m).
Approximately 29 percent of the world’s fleet of deepwater drilling rigs is committed to
GOM service. The pie chart within Figure 23 shows the distribution of deepwater rigs by
major operating area. Most, if not all, of the deepwater-capable drilling rigs are under long-
term contractual arrangements. The reader is cautioned not to draw conclusions from the
rig count differences between Figures 22 and 23. Figure 22 includes platform rigs in
addition to MODU’s; Figure 23 addresses MODU’s only. Further, not all MODU’s in
Figure 23 are operating at any given time, and upgrades to MODU’s that increase their
water-depth capability will alter the maximum water depth rig counts shown;
consequently, year-to-year comparisons may not be valid.
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Figure 22. Maximum number of rigs operating in the deepwater Gulf of
Mexico.

2 It is important to note that the rig count includes platform rigs operating on deepwater production
facilities in addition to the MODU’s. The numbers do not distinguish between rigs drilling and those
in service for completion and workover operations.
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Figure 23. Approximate number of deepwater rigs (Gulf of Mexico and worldwide) subdivided according
to their maximum water-depth capabilities. (Inset shows the number of deepwater rigs in
various locations.)

DRILLING ACTIVITY

The number of deepwater wells drilled generally increased from 1992 through 2001
(Figure 24). Although there was a general decline from 2001 to 2004, the last three years
have shown an upward trend. This figure shows that most of the drilling has occurred in
the 1,500- to 4,999-ft (457- to 1,524-m) water-depth range. Only original boreholes and
sidetracks are included in the well counts used in this report. Wells defined as “by-passes”
are specifically excluded. A “by-pass” is a section of well that does not seek a new objective;
it is intended to drill around a section of the wellbore made unusable by stuck pipe or
equipment left in the wellbore.

Figures 25 and 26 break down the annual deepwater well counts (shown in Figure 24)
into exploration and development wells, respectively. This report uses the designation of
exploration and development wells provided by the operators. The data reflect the
variations among operators in classifying wells as either exploration or development. After
decreasing in 2002 and 2003, the number of exploration wells drilled increased through
2006 and slightly decreased in 2007. Exploratory drilling in the 1,500- to 4,999-ft (457- to
1,524-m) water-depth range remained the same from 2002 through 2004, but increased in
2005 and remained relatively level since then. From 2005 to 2006, the number of wells
drilled in the 5,000- to 7,499-ft (1,524- to 2,286-m) water-depth range nearly doubled, and it
has remained level through 2007. Overall, there has been a decrease in the number of
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