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FINDING OF NO SIGNIFICANT IMPACT

Programmatic Environmental Assessment
of Structure-Removal Operations on the Gulf of Mexico
Outer Continental Shelf

The programmatic environmental assessment (EA) to evaluate the potential environmental impacts
of structure-removal activities on the Gulf of Mexico (GOM) Outer Continental Shelf (OCS) has been
completed. The evaluation encompasses all structure-removal operations (i.e., platform removals and
well, pipeling, and mooring severances) under the regulatory authority of the Minerals Management
Service (MMS). The EA hasresulted in a Finding of No Significant Impact (FONSI). Based on thisEA,
we have concluded that the structure-removal activities evaluated in the EA will not significantly affect
the quality of the human environment. Preparation of an environmental impact statement is not required.

The activities analyzed in the EA include vessel and equipment mobilization, structure preparation,
nonexplosive- and explosive-severance activities, post-severance lifting and salvage, and site-clearance
verification. The impact-producing factors of structure removals considered in the EA include seafloor
disturbances, air emissions and water discharges, pressure and acoustic energy from explosive
detonations, and space-use conflicts with other OCS users. Based on established significance criteria, the
results of the impact analyses are that structure-removal activities are not expected to result in significant
adverse impacts to any of the potentially affected resources. Potentially adverse but not significant
impacts were identified for marine mammals and negligible to potentially adverse but not significant
impacts were identified for sea turtles. In addition, no potentially-significant impacts were identified for
air and water quality; fish, benthic, and archaeological resources; or other OCS pipeline, navigation, and
military uses.

The MMS currently requires operators engaged in activities on the OCS, including structure-removal
activities, to comply with a number of lease stipulations, Notices to Lessees, and other mitigation
measures designed to reduce or eliminate impacts to sensitive environmental resources from impact-
producing factors such as vessel or aircraft traffic, anchoring, and trash and debris. These mitigation
measures are required under the OCS Lands Act, the Endangered Species Act (ESA), and the Marine
Mammal Protection Act (MMPA) to ensure environmental protection, consistent environmental policy,
and safety. As part of the impact analyses completed in the Structure-Removal Operations EA, a wide
range of newly-developed, feasible mitigation measures were evaluated (Alternative A) as well as status
guo mitigation means (Alternative B). In addition, a potential restriction on all explosive-severance
activities conducted during structure-removal operations (Alternative C) was analyzed as an alternative to
further reduce the potentia for impacts to sea turtles and marine mammals.

Under the proposed action (Alternative A), the mitigation measures outlined in Appendix F of this
EA will be required for al structure-removal operations in al water depths in the Western and Central
Planning Areas and the currently-available |ease sale area of the Eastern Planning Area of the GOM. The
mitigation includes measures to reduce or negate potential impact-producing factors related to (1) support
vessel mobilization/demobilization, (2) progressive transport, (3) site-clearance trawling, and (4)
explosive-severance activities.
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DISCLAIMER

This programmatic environmental assessment (PEA) was prepared by the Minerals Management Service
(MMS), Gulf of Mexico OCS Region (GOMR) to fulfill National Environmental Policy Act (NEPA)
requirements permitting the decommissioning and removal of structures on the Outer Continental Shelf
(OCS) in accordance to regulations promulgated under the OCS Lands Act (OCSLA).

We have reviewed this document internally to ensure its objectivity, utility, and integrity. The
information we provide in this document is presented in an accurate, clear, complete, and unbiased
manner. We presume any peer-reviewed information to have acceptable objectivity and integrity. With
regard to any other additional information used and referenced in this document, we strive to assure
transparency of information so that a qualified member of the public could undertake an independent
analysis.

Approval does not signify that the contents necessarily reflect the views and policies of MMS, nor does
mention of trade names or commercial products constitute endorsement or recommendations for use.

REPORT AVAILABILITY

Extra copies of this report may be obtained from the Public Information Office (Mail Stop 5034) at the
following address:

U.S. Department of the Interior

Minerals Management Service

Gulf of Mexico OCS Region

1201 Elmwood Park Boulevard

New Orleans, Louisiana 70123-2394

Telephone Numbers: (504) 736-2773
1-800-220-GULF

CITATION

This PEA should be cited as:

U.S. Dept. of the Interior. Minerals Management Service. 2005. Structure-removal operations on the
Outer Continental Shelf of the Gulf of Mexico—Programmatic environmental assessment. U.S.
Dept. of the Interior, Minerals Management Service, Gulf of Mexico OCS Region, New Orleans, LA.
OCS EIS/EA MMS 2005-013.
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1. THE PROPOSED ACTION

1.1. INTRODUCTION

The Minerals Management Service (MMS) is mandated under the Outer Continental Shelf Lands Act
(OCSLA) to manage leasing, exploration, development, and production of mineral resources on the
Federal Outer Continental Shelf (OCS). The Secretary of the Interior (Secretary) oversees the OCS
program and is required to balance orderly resource extraction with protection of the human, marine, and
coastal environments. The Secretary must also ensure that the U.S. Treasury and general public are given
a reasonable return for the resources discovered and produced on public lands.

The MMS has prepared this programmatic environmental assessment (PEA) to determine the
potential impacts that may result from decommissioning activities related to the explosive and
nonexplosive severing of seafloor obstructions (i.e., wellheads, caissons, casing strings, platforms,
mooring devices, etc.) and the subsequent salvage and site-clearance operations that may be employed.
Decommissioning operations generally occur after lease expiration, when the well or facility is deemed
economically unviable, or when the physical condition of the structure becomes unsafe or a navigation
hindrance. The area of the proposed action includes all water depths in the Central and Western Planning
Areas (CPA and WPA) and the current sale area available in the Eastern Planning Area (EPA) of the Gulf
of Mexico (GOM). Therefore, by tiering from the most recent Multisale environmental impact statement
(EIS) for the CPA/WPA (USDOI, MMS, 2002) and the EPA EIS (USDOI, MMS, 2003), this PEA
concentrates on environmental effects and issues specific to decommissionings.

1.2. PURPOSE OF AND NEED FOR THE PROPOSED ACTION

The primary purpose of the proposed action, Alternative A—Structure-Removal Operations with
“Dynamic” Severance Options (Chapter 2.2.1), is to provide the operator/removal applicant with the
means necessary to sever and remove all objects from the seafloor safely and with minimal degradation to
the environment while adhering to the decommissioning guidelines of the OCSLA regulations, binding
lease agreements, and other enforceable OCS-related laws. The proposed action also serves a secondary
purpose for MMS by providing measures to ensure that nothing will be exposed on the seafloor after a
decommissioning that could interfere with navigation, commercial fisheries, or future oil and gas
operations in the area.

During the exploration, development, and production operations involved with mineral extraction on
the GOM OCS, the seafloor around activity areas becomes the repository of temporary and permanent
equipment and structures. In compliance with Section 22 of MMS’s Oil and Gas Lease Form (MMS-
2005) and OCSLA regulations (30 CFR 250.1710—Wellheads/Casings and 30 CFR 250.1725—
Platforms and Other Facilities), operators need to remove seafloor obstructions from their leases within
one year of lease termination or after a structure has been deemed obsolete or unusable. These
regulations also require the operator to sever bottom-founded objects and their related components at least
5 m below the mudline (30 CFR 250.1716(a)—Wellheads/Casings and 30 CFR 250.1728(a)—Platforms
and Other Facilities). The opportunity does exist for the abandonment-in-place of certain seafloor
obstructions (30 CFR 250.1716(b)(3)—Wellheads/Casings and 30 CFR 250.1728(b)(3)—Platforms and
Other Facilities); however, the obstructions are limited to water depths greater than 800 m and would be
addressed on a case-by-case basis.

1.3. BASIS FOR PREPARING THE EA
1.3.1. Background

The MMS previously addressed removal operations and the potential impacts of severing
methodologies (nonexplosive/explosive tools) in a PEA prepared in 1987 (USDOI, MMS, 1987). The
scope of the decommissioning activities analyzed in the document was limited to traditional, bottom-
founded structures (i.e., well protectors, caissons, and jacketed platforms) and did not address well
abandonment operations; activities similar in nature, but monitored and reported a separate section of the
OCSLA regulations. In addition, since the majority of removal operations took place in water depths less
than 200 m (656 ft), only the shelf areas of the CPA/WPA were addressed by the proposed action.
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In 1988, MMS requested a "generic” consultation from the National Marine Fisheries Service of the
National Oceanographic and Atmospheric Administration (NOAA Fisheries) pursuant to Section 7 of the
Endangered Species Act (ESA) concerning potential impacts on endangered and threatened species
associated with explosive-severance activities conducted during structure-removal operations. Much like
the PEA, the consultation’s Biological Opinion (BO) was limited to the best scientific information
available and concentrated primarily on the majority of structure removals (water depths <200 m). The
Incidental Take Statement (ITS) was therefore limited to the five species of sea turtle found on the
shallow shelf. Reporting guidelines and specific mitigation measures are outlined in the ITS and include
(1) the use of a qualified NOAA Fisheries observer, (2) aerial surveys, (3) detonation delay radii, (4) night
time blast restrictions, (5) charge staggering and grouping, and (6) possible diver survey requirements.

In 1989, the American Petroleum Institute (API) petitioned NOAA Fisheries under Subpart A of the
Marine Mammal Protection Act (MMPA) regulations for the incidental take of spotted and bottlenose
dolphins during structure-removal operations (i.e., for either explosive- or nonexplosive-severance
activities). The Incidental Take Authorization regulations were promulgated by NOAA Fisheries in
October 1995 (60 FR 53139, October 12, 1995), and on April 10, 1996 (61 FR 15884), the regulations
were moved to Subpart M (50 CFR 216.141 ef seq.). Effective for five years, the regulations detailed
conditions, reporting requirements, and mitigative measures similar to those listed in the 1988, ESA
Consultation requirements for sea turtles. After the regulations expired in November 2000, NOAA
Fisheries and MMS advised operators to continue following the guidelines and mitigative measures of the
lapsed subpart pending a new petition and subsequent regulations. At industry’s prompting, NOAA
Fisheries released Interim regulations in August 2002, which expired on February 2, 2004. Operators
continue to follow the Interim conditions until NOAA Fisheries promulgates new regulations.

1.3.2. Need for this EA

Decommissioning methodologies and regulatory requirements have evolved since the 1987 PEA was
prepared. New and improved explosive and nonexplosive severing devices enhance cutting efficiency,
allow for operations in greater water depths, and help reduce possible impacts to the environment.
Operators and removal contractors are taking advantage of the increased availability of remotely operated
vehicles (ROV) for use in explosive charge setting and mechanical cutter deployment, thereby reducing
the risk to divers in many situations. At the same time the impending severing targets are increasing in
size and complexity.

Technological improvements in exploration, drilling, and production equipment have allowed
industry to take advantage of new deepwater prospects (>200 m; 656 ft) in the GOM. The advancements
that make deepwater activities possible have led to an assortment of seafloor tethering and production
structures that may require severing and extensive removal activities under certain circumstances. Some
of these deepwater structures include subsea strut and skirt piles, suction-pile anchors, subsea well
structures, pipelines, subsea foundations and templates, tension leg platform (TLP) tendons, and mooring
lines or cables.

The push into deep water expands the area of the proposed action beyond that evaluated in 1987. The
expanded area introduces additional environmental factors that have yet to be analyzed for the possible
impacts from severing operations. For example, protected, threatened, and endangered species that may
be present near deepwater structures; most notably, the sperm whale. Over the past 15 years, more
information has become available on sperm whale population density estimates, sperm whale behavior,
how marine animals are impacted by sound in the sea. In response to these changes and a request by
NOAA to provide some information that would facilitate their proposed rulemaking, MMS decided to
prepare a new programmatic National Environmental Policy Act (NEPA) document to address all water
depths in the Gulf of Mexico OCS, new decommissioning operations technology, and new marine
protected species (MPS) information. Relying on a better understanding of the affected environment,
recent developments in explosive shock wave and sound propagation modeling, and analyses using the
best available scientific information, this PEA will meet three primary needs for the MMS by;

e aiding in the permitting, management, and planning of future structure-removal
operations,



e ensuring that adequate environmental reviews are conducted on all decommissioning
proposals that would help support human health and safety while simultaneously
protecting the sensitive marine environment, and

e serving as a reference document to implement the "tiering" objective detailed in
NEPA’s implementing regulations (40 CFR 1502.20) (future, site-specific
environmental assessments (SEAs) may reference appropriate sections of this PEA to
reduce reiteration of issues and effects, allowing analyses to focus on specific issues
and effects related to the removal activity).

Shortly after MMPA incidental-take regulations (Subpart M; 50 CFR 216.141 et seq.) expired in
November 2000, the rulemaking staff from NOAA Fisheries officially requested that MMS petition for
the next issuance of incidental-take regulations under Subpart I (50 CFR 216.104). MMS agreed, with
the understanding that industry/severance contractors would provide MMS with some of the specific
decommissioning information, as requested, for the petition document. The petition information needs
include a description of the decommissioning activities that have the potential to result in incidental
taking of marine mammals, the duration of activities, and the suggested means of mitigating potential
takes and accomplishing the necessary monitoring and reporting that will result in increased knowledge of
the species.

During a January 2002, Explosive Removal Workshop in New Orleans, Louisiana, MMS announced
that the agency would use this PEA as the primary component of its Subpart I petitioning package.
NOAA Fisheries has entered into a Cooperating Agency Agreement (CAA; Chapter 5.4) with the MMS
for this PEA. This will enable NOAA Fisheries to adopt the PEA more-efficiently into the NEPA process
of the MMPA rulemaking, ultimately expediting the development, review, and publication of both the
PEA and the new take regulations. In addition to meeting most of the operational information needs of
Subpart I with a detailed description of the proposed action, MMS will address new impact
thresholds/criteria approved by NOAA Fisheries (69 FR 21819, April 22, 2004) in the PEA’s analyses,
take-estimate calculations, and mitigating development for MPS.

This PEA will also become the primary instrument for formal, ESA, Section 7 consultation (50 CFR
402.14) on explosive-severance activities. Pending the outcome of the PEA’s impact analyses, the
consultation is expected to address the possible impacts of explosive severing on all native sea turtles and
sperm whales in the GOM. The MMS’s goal is to have the new biological opinion incorporate reasonable
and prudent mitigation measures that mirror or compliment the new MMPA regulations. Once MMPA
incidental take regulations are implemented, NOAA Fisheries will then be able to exempt MMS and
operators from incidental take of sperm whales under the ESA.

1.3.3. Decisions to be Made Based on this PEA

Taking into account all of the factors involved with decommissioning activities described in this PEA
(Chapter 1.4), the MMS decisionmaker will determine if the proposed action (Alternative A—Removal
Operations with “Dynamic” Severance Options; Chapter 2.2.1) or the alternatives (Alternative B—
Removal Operations with “Generic” Severance Options; Chapter 2.2.2/Alternative C—Removal
Operations with Nonexplosive Severance Options; Chapter 2.2.3) would result in significant impacts to
the analyzed resources and/or whether an EIS would need to be prepared.

1.4. DESCRIPTION OF THE PROPOSED ACTION
1.4.1. Background

During every stage of exploration, development, and production of oil, gas, and mineral (sulfur)
operations, structures are set on or into the seafloor to aid with and/or facilitate well operations and
protection, drilling and production platform emplacement, vessel moorings, pipeline installation, and
subsea equipment deployment. To satisfy the regulatory requirements and lease agreements for the
eventual removal of these structures, decommissioning operations employ a wide range of activities that
oversee any topsides removal (decking and structure above the waterline), seafloor severing, component
lifting and loading, site-clearance verification work, and final transportation of the structure back to shore
for salvage or to an alternate OCS site for reuse or reefing.
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MMS will analyze all of the applicable activities related to GOM decommissioning operations as a
single proposed action. The information found in the following description and used in the PEA’s
analyses was gathered from multiple sources. In preparation of developing the scope of this PEA, the
MMS funded several reports (i.e., TSB and CES, LSU, 2004; Kaiser et al., in preparation) to synthesize
critical information on current severing technology, decommissioning methodologies, and removal
forecasting trends. A shock wave and sound propagation model for determining impact zones for marine
protected species was created by Applied Research Associates (ARA), Inc. (Dzwilewski and Fenton,
2003). Other information on logistics and cutting tools was provided to MMS directly from the salvage
and severing contractors (DEMEX, 2003). More detailed information dealing with the specific
descriptions of structure types, target locations, severing technologies, possible self-mitigation, sediments,
and biological conditions will be addressed by SEA’s prepared for subsequent, removal-permit
applications.

1.4.2. Location

The area of the proposed action that is analyzed in this PEA consists of all water depths of the Central
and Western Planning Areas (CPA and WPA) and a portion of the Eastern Planning Area (EPA) offered
under Lease Sale 181 in 2001 (Figure 1-1). Water depths in the area of the proposed action range from 4
to 3,400 m (13-11,155 ft), with the majority of existing facilities and wells (Figure 1-2) found within the
CPA, concentrated on the upper shelf waters (<200 m; 656 ft) off of Louisiana.
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Figure 1-1. Area of the Proposed Action Showing Active Platform Distribution.

For the purposes of this PEA, water depths >200 m (656 ft) are categorized as deepwater or slope. It
is the proposed action where deep-diving toothed whales (i.e., beaked whales and the sperm whale) may
be present. Due to the presence of these animals and the surveying/monitoring conditions they
necessitate, the 200 m isobath serves the purpose of delineating mitigation scenarios for explosive-
severing activities (Appendix F). Operations in these water depths often require specialized
methodologies and equipment to overcome deepwater conditions. Additional information on deepwater
structures that may require severing and decommissioning operations can be found in Chapter 1.4.5, and
descriptions of all of the Northern GOM marine mammals are addressed in Chapter 3.2.1.
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Figure 1-2. Area of the Proposed Action Showing Existing Well Distribution.

1.4.3. Decommissioning “Season”

Operators often schedule most of their removal projects from June to December (approximately 80%;
Figure 1-3) to take advantage of the generally calm seas and optimal weather in the northern GOM (TSB
and CES, LSU, 2004). Other factors industry considers when scheduling removals are related to budgets
and competition over shared resources. Generally, companies tend to schedule profit-depleting operations
towards the end of their economic calendar. Income generating activities such as facility installations
take highest priority; occurring early on in the fiscal year. In addition, installation activities regress
decommissionings further since both operations compete for the same management groups, resources
(e.g., service/lift vessels, support equipment, etc.), and available labor (TSB and CES, LSU, 2004).
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Figure 1-3. “Seasonal” Trends of Removal Operations from 1994-2003 (Source: MMS Data).



1.4.4. Removal Forecasting

There are currently over 4,000 bottom-founded, “traditional” structures (e.g., jacketed platforms,
caissons, and well protectors) and 29,500 well-related structures in the area of the proposed action. To
address the programmatic nature of this document, cumulative assessments, and the subsequent use of this
material in a MMPA rulemaking and ESA Consultation documentation, MMS has to consider how many
of these structures may be removed annually and during the next five-year, MMPA regulatory period.
During the past 10 years (1994-2003), there has been an average of 156 platform removals per year, with
over 60 percent using explosive severing tools (Table 1-1). During the same period, the number of
platform installations has been slightly lower, with an average of 116 structure commissionings taking
place per year. This trend is becoming more common as new structure sitings move into the deepwater
GOM fields, and the numerous facilities in the maturing, shallow-shelf fields are aging and requiring
removal.

In addition to deriving annual estimates from historical averages, MMS contracted Louisiana State
University’s (LSU) Center for Energy Studies (CES) to prepare a report, Modeling Structure Removal
Processes in the Gulf of Mexico that would address MMS’s removal forecasting needs (Kaiser et al., in
preparation). Since previous studies and environmental reports distinguish explosive severing activities
as having the greatest potential to harm marine protected species, the report concentrates on the estimated
number of platform removals that may employ explosive cutting. Because an operator’s appraisal of
when and how to decommission a specific structure involves several complex factors, the main
components of the report consist of “optimistic” and “pessimistic” model sets (platform life expectancy,
probabilistic removal, and binary-choice severance selection models) and a section that provides a
statistical description of decommissioning operations based upon historical data.

Table 1-1

Platform Installations and Removals from 1994 to 2003 (Source: MMS Data)

Platform Commissionings

Structure Type 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 ;evf’;f’egaer
Jacketed Platforms 56 45 68 68 77 55 74 79 44 35 60 (52%)
Caissons 30 | 34 | 36 | 42 | 49 | 35 | 62 | 72 | 40 | 45 | 45(39%)
Well Protectors 15 20 14 9 3 0 0 1 9 14 9 (7%)
Other Structures 1 1 2 2 4 2 2 4 2 4 2 (2%)
Total/Year 102 | 100 | 120 | 121 | 133 | 92 | 138 | 156 | 95 | 98 116

Platform Decommissionings

Severing Method 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 ;evf’;f’egaer

Nonexplosive 44 | 42 | 101 | 79 | 48 | 67 | 52 | 48 | 42 | 55 |58(37%)

Explosive 120 | 120 | 55 | 113 | 42 | 80 | 102 | 69 | 165 | 118 |98 (63%)
Total/Year 164 | 162 | 156 | 192 | 90 | 147 | 154 | 117 | 207 | 173 156

To forecast a structure’s overall potential for removal, the platform life expectancy model focuses on
factors such as its configuration, installation and initial production dates, and setting (location on the OCS
and water depth). The framework of severance selection modeling was much more difficult to engineer
because many of the important factors involved with choosing a severing methodology are not observable
and impossible to incorporate into a model. These unquantifiable variables include the direct and indirect
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costs, human safety concerns, environmental issues, the potential ‘cost of failure,” the operator and
contractors’ experiences and preferences, scheduling, and the configuration and reliability of the cutter
itself. The difficulty posed by these factors was taken into account when CES developed its binary-
choice severance selection model. The modeling runs were sorted into five-year forecasting periods
starting in 2002 (the year the study was contracted). The projections from the “pessimistic” and
“optimistic” forecasting models were reviewed to determine annual averages and ranges for each of the
five-year periods, and the results are presented in Table 1-2.

Ultimately, the correlation between unquantifiable decision factors and the discernible variables is
inexact, and the level at which potential removal candidates can be linked to severing methodologies
accurately is somewhat speculative (Kaiser et al., in preparation). Additional factors regarding public and
political concerns and unpredictable, regulatory restrictions increase the complexity of forecasting any
removal operation requiring explosive severing tools. Based upon the best-available information from the
CES forecasting study and the average, annual percentage rate of severances derived from historical data
(i.e., 37% nonexplosive and 63% explosive), MMS projects the following annual removal activities:

Structure Removals Using Nonexplosive Cutters: ..... 55-94/Y ear
Structure Removals Using Explosive Cutters: ........... 94-160/Year
Total Removals: .......cccoverieiiiieeceeeceee e 149-254/Y ear

The proposed action incorporates five blasting categories for explosive-severance operations (see
Chapter 2.2.1). Depending upon the configuration/deployment (below-mudline (BML) or above-mudline
(AML)) and the area of operation (<200 m or >200 m), there are 20 separate explosive severing scenarios
that could be utilized by an operator. A breakdown of the annual projections for each scenario as they are
applied to traditional structures can be found in Appendix A.

Table 1-2

Projected Number of Structure Removal Operations Using Explosive Severing Tools

Forecasting Model I (“Pessimistic”)

Forecast Period Caissons Well Jacketed Forecast Period Annual Average
Protectors  Platforms Total for Period
2002-2006 111 73 288 472 94
2007-2011 152 63 386 601 120
2012-2016 114 46 382 542 108
2017-2021 99 37 276 412 82

Forecasting Model II (“*Optimistic”)

Forecast Period Caissons Well Jacketed Forecast Period Annual Average
Protectors  Platforms Total for Period
2002-2006 199 105 494 798 160
2007-2011 232 106 502 840 168
2012-2016 134 63 371 568 114
2017-2021 28 0 205 233 47

Annual Range for Forecast Period

For Projected Structures Removed Using Explosive Severing Tools

2002-2006 94—160
2007-2011 120—168
2012-2016 108—114
2017-2021 47—82

From Modeling Structure Removal Processes in the Gulf of Mexico (Kaiser et al., in preparation).

Well removal activities are much more difficult to quantify and forecast. Unlike platform removals,
which are almost always planned, permitted, and conducted under a distinct operation, well removals

7



could occur as a minor, subsequent project under a permanent well plugging and abandonment (P&A)
activity or left after P&A work to be an ancillary target during an associated platform removal operation.
Historical data is also difficult to acquire because these two activities are managed and documented by
two separate groups; platform removals via MMS’s Regional permitting (the Office of Structural and
Technical Support in New Orleans, Louisiana) and P&A activities via MMS’s District Office permitting
(in New Orleans, Lake Charles, Houma, and Lafayette, Louisiana, and Lake Jackson and Corpus Christi,
Texas).

If an operator chooses to remove the wells (i.e., conductors, casing stubs, etc.) with an associated
platform, they are noted in the Regional Structure Removal Permit Application, which is recorded in
MMS’s database noting the proposed severance methodology. If the operator removes the wells during a
P&A operation, the removal is reported to the respective District in an Application for Permit to Modify
(APM/Form MMS-124). The MMS is currently developing ways to capture this information into its
database for well removal activities. The MMS database can provide accurate data on the number of
wells P&Aed each year (Table 1-3), and a breakdown of the number of severing scenarios projected for
well severings is also found in Appendix A (Table A-5).

Table 1-3

Permanent Well Abandonments from 1994 to 2003 (Source: MMS Data)

Well Type 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | Average
per Year

Exploratory 308 | 232 | 330 | 406 | 240 | 341 386 | 317 | 338 | 363 |326(61%)

Development | 197 165 | 240 | 278 | 215 191 239 | 223 134 192 1207 (39%)

Relief 0 0 4 0 0 1 0 0 0 0 ~1 (<1%)
Total/Year 505 | 397 | 574 | 684 | 455 | 533 | 625 | 540 | 472 | 555 534

1.4.5. Target Structures

After accepting the task of petitioning NOAA Fisheries for new incidental-take regulations on behalf
of industry, MMS met with a group of severing subcontractors and operator representatives to request
information on the types of targets that would require severing during decommissioning operations now
and within the next MMPA rulemaking cycle (~2004-2009). The following sections describe the targets
that were identified by industry, grouped into categories as they relate to wells, platforms, moorings, and
miscellaneous structures.

1.4.5.1. Well-Related Targets
1.4.5.1.1. Wellheads and Conductors (Surface-Accessible)

A well is a series of casings (interlocking steel tubing) set into the seafloor through which the initial
drilling and later production operations are conducted. Wells and well-related structures are the most
prolific structures on the GOM OCS, and their distribution is shown on Figure 1-2. The outer casing or
conductor could be up to 48 in (122 cm) in diameter and is fixed to the surrounding formation with
cement forced down and through the drill pipe. Successive casings become narrower in diameter as the
well deepens, with each subsequent string set into the previous with a wedge of cement called a “shoe.”
A blowout preventer (BOP) is mounted to one of the inner casings at the seafloor (or mudline) to facilitate
drilling operations. When a platform is used for shallow-water production activities, the conductor is
extended to a lower deck of the facility where specialized production fittings (Christmas trees) can be
attached to the casing head. This assembly of casing “strings,” casing or tubing heads, and specialized
equipment makes up the wellhead.

As previously mentioned, in the case of a dry hole, ceased production, or within one year of lease
termination, the wellhead, conductor, and all well-related equipment are required to be severed and
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removed at least 15 ft (4.6 m) below the mudline. As discussed in Chapter 1.4.4 (Removal Forecasting),
P&A activities first serve to permanently-abandoned wells by “plugging” the wellbore and all perforated
sections of the casing string with 100°s of feet of cement as per instructions found at 30 CFR 250.1715.
Following testing, the wellhead can then be severed and removed immediately (reported via an APM) or
left for future removal operations (proposed in the Structure Removal Permit Application).

The wellheads and conductors discussed in this section are open to the ocean surface and often tied to
existing platform-related structures, which may or may not require similar removal operations. Some
well severing operations call for the severing of the smaller, internal casings that are subsequently pulled
out (via crane or heavy lift vessel) to allow for access to the larger, outer casings or conductor. In the
case where the inner casing is plugged or obstructed, the severing contractor may need to jet or remove
the mud from around the exterior of the casing string to allow for external cutting devices.

Some decommissioning operations require that wells be removed from within free standing or braced
caissons, while leaving the well-supporting structure. After some wells are initially drilled and
completed, operators frequently install a large-diameter caisson (most >48 in x 1%4-in wall thickness) over
the well to protect it from boat, storm, and debris damage (NRC, 1996). During the life of the well, the
caisson often takes on other duties (i.e., equipment storage or support, pipeline termination point, etc.)
and may need to remain in place long after an unproductive well is required to be removed. Though
conducted totally within the caisson, the well-severing procedures are similar to those discussed
previously for conductors open to the sea. However, the thick-walled caisson acts as a protective curtain,
and in the case of an explosive severance, it effectively acts as its own mitigation tool, keeping marine life
away from the area of detonation while simultaneously containing and attenuating the resultant shock and
sound waves. The minimal potential for impact often relegates these well-severing activities to extended
P&A operations.

1.4.5.1.2. Subsea Wellheads and Conductors

Structurally the same as surface-accessible wellheads and conductors, these subsea structures do not
possess conductor casings that connect them to the ocean surface. Subsea wellheads are subject to the
same regulations and requirements for plugging, abandoning, and removal, but they often require
modified removal operations. In the case of explosive severing, the charge must be set using a diver or
ROV either internal or external to the target. If the wellhead is being severed after the drilling of a dry
hole, operators will most often use the drilling unit on hand to lower a mechanical or abrasive water jet
cutter down the drill string to sever the structure. Like their surface-accessible counterparts, subsea
wellheads may also require external severing operations depending on conditions and logistics.

1.4.5.1.3. Subsea Production Devices

Much like the production equipment found tied to conductors on surface structures (Christmas trees),
subsea production devices consist of valve assemblies designed to help produce the well, test the system,
or shut-in operations if warranted. Subsea trees are assembled completely topside and then lowered to a
foundation embedded in the seafloor by the drilling vessel. Once set, the production device is clamped to
the casinghead using mechanical or hydraulic controls. Standard decommission procedures for these
devices would generally employ the control mechanism(s) used to secure the tree to the casinghead; but,
in the case of a mishap or emergency, severing operations may be necessary to disconnect the device from
the casinghead or riser or to remove a portion of the tree. The severing device would cut either internally
or externally depending on the design of the tree and the type of mishap.

1.4.5.2. Platform-Related Targets
1.4.5.2.1. Jacketed Platforms

Consisting of one or more above waterline decks tied atop a submerged tubular frame, jacketed
platforms are the most common non-well structures found in the GOM. There are currently over 2,375
jacketed platforms in place on the OCS, making up about 60 percent of all bottom-founded, surface
structures. Brought on location in sections, the platforms are secured to the seafloor by piles driven
through the jackets legs, which may number anywhere from 3 to 12 or more with leg and pile diameters
spanning from around 18 in (46 cm) to over 96 (244 cm) in (NRC, 1996). Commonly called conventional
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piles, these pilings are driven tens to hundreds of feet into the seabed and are often grouted or cemented to
the surrounding jacket leg for added stability. Once leveled, the deck assemblies, collectively called
topsides, are welded to the tops of the piles protruding from the jacket legs with additional bracing where
necessary. Most jacketed platforms are typically placed above previously drilled exploration wells to
support their production, additional drilling operations, and equipment housing. Though not as common,
some platforms are not associated with any well operations and are instead used to support generator,
berthing, and storage facilities (DEMEX, 2003).

Conventionally piled structures make up the majority of jacketed platforms on the OCS (Figure 1-4),
but in situations where additional load support and/or storm protection is needed, support bracing and
sleeves are added to the lower jacket to accept skirt piles. Similar to conventional pilings, the skirt piles
are driven deep into the seabed to pin the bracing and jacket; however, the subsea termination of the
sleeves requires the use of submersible piling hammers and in many cases ROV’s for guidance and
observation (CSA, 2004). Skirt pilings may also be grouted to their surrounding sleeves depending upon
environmental conditions and platform requirements. In many circumstances, platforms use both
conventional piles through the jacket legs in addition to braced skirt pilings to compensate for extreme
load weights and stresses.

O Jacketed Platforms
60% (2,375)

Bl Caissons
30% (1,215)

OWell Protectors
O Specialty Platforms 10% (423)
[MOPUs, TLPs, SPARS,
and Compliant Towers)
<1% (20)

Figure 1-4. Existing Platform-Related Structures on the GOM OCS (Source: MMS Data).

Decommissioning operations for jacketed platforms are generally the reverse of installation
procedures. Once lift vessels and associated barges are on location, the previously cleaned and prepped
topsides are cut from the jacket by welders and lifted onto a load barge. The pilings are jetted out to the
necessary depth to remove any debris or embedded sediments. Any conventional piles, accessible
through the jacket legs, can then be severed internally using either nonexplosive cutters or explosive
severing charges lowered to the proper cut depth via ropes and/or tackle. The same severing
methodologies can be employed for any skirt pilings; however, subsea conditions require the assistance of
divers or ROV’s for cutter placement. If necessary, the seafloor around the jacket leg/pile assembly could
be removed or jetted away to a depth greater than the intended cutting zone to provide access for an
external severing device or divers. If the piles were severed using a nondeforming cutter (i.e.,
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mechanical, diamond wire, abrasive water jet cutters, explosive shape charges, etc.), the piles can be
pulled out through the legs before the jacket is lifted and placed on a load barge. If the piles were grouted
or deformed from severing (typically from bulk explosive cutters), the jacket will often require lifting
with the piles in place. Procedures may vary depending on platform design, water depths, and possible
reefing options.

1.4.5.2.2. Caissons

Caissons are the second most prolific (30%) surface structures installed in the GOM with over 1,215
structures located primarily on the shallow shelf. Simpler in design and fabrication than traditional
jacketed platforms, most caissons consist of a steel pipe of a single diameter that generally ranges from 36
(91 cm) to 96 in (244 cm) (NRC, 1996). The caisson pipe is driven over existing wells to an adequate
depth that will allow for shoring against varying sea states. Though primarily installed for well
protection, some caissons may also be used as foundations for equipment and terminations points for
pipeline operations. In locations with multiple wells and/or deeper water depths, tapered caissons may be
employed. The tapered caisson employs a large diameter pipe at and below mudline (10-15 ft), which
tapers to a smaller diameter in the water column and at the surface. Depending on the level and type of
operation, some caissons may also use conventional or skirt piles to enhance their structural support, with
the resulting tripod structure utilizing the caisson as the main leg of the structure. Like conventional
platforms, decommissioning operations for caissons depend upon the design of the structure and marine
conditions. Large-diameter, shallow-water caissons are commonly cut by divers using torches and arc
cutters. When conditions warrant, caissons can also be severed internally or externally using a wide array
of explosive and/or nonexplosive cutting devices.

1.4.5.2.3. Well Protectors

Similar to conventional platforms, well protectors consist of small piled jackets (with legs generally
less than 36 in), which may or may not support decking. Used primarily to safeguard producing wells
and their associated production trees from boat damage and debris, the design of most well protectors
tends to avoid the large tubulars and deck reinforcements often necessary for supporting drilling and
production equipment. There are currently over 420 well protectors deployed in the shallow shelf areas
of the GOM (<60 m), accounting for around 10 percent of all bottom-founded, surface structures. The
severing and removal processes for well protectors are similar to those employed in decommissioning
larger jacketed platforms, though often less time consuming and much smaller in scale.

1.4.5.2.4. Horizontal and Diagonal Jacket Members

Because of the increasing complexity of platform designs and the growing need for multi-staged
salvage operations, contractors are often required to sever horizontal and diagonal members (bracings) on
the submerged platform jackets. These braces provide support and stiffening to the jacket assembly,
creating a tubular “web” between the platform legs. Diagonal and horizontal cuts on the members allow
the jacket to be divided into sections. The decreased weight of the prepared section permits
decommissioning contractors to take advantage of smaller lift vessels. Since standard fabrication
procedures do not allow for access to the interiors of the members, external cuts must be made
(Broussard, personal communication, 2004). Most often, divers are used to sever the submerged
members using torches and arc cutters, but several types of mechanical cutters such as guillotine saws,
diamond wire cutters, abrasive water jet systems, and hydraulic snips are available and commonly used
with diver or ROV assistance. Industry has also indicated that they would like to start using small,
external shaped charges to perform member severing. Designed to match tubular dimensions and
thicknesses, the shaped charge devices can be deployed with divers or ROV’s (DEMEX, 2003).

1.4.5.3. Mooring Related Targets
1.4.5.3.1. Cables, Chains, and Mooring Lines

As industry moves into increasingly deeper waters outside of the range of bottom-founded structures,
the need for moored drilling and production facilities has grown greater than ever. With the exception of
several dynamically positioned vessels, deepwater drilling operations most often use moored
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semisubmersibles. Coupled with the growing number of tension leg platforms (TLP’s), spars, and mobile
offshore production units (MOPU’s; converted semisubmersible drilling rigs), operators and contractors
have to contend with new demands for quick-disconnect and line severing tools that may be necessary
during emergencies and decommissioning operations when the anchor cannot be retrieved.

Some of the mooring systems used in deepwater operations have quick-disconnect technology built
into their designs. Using several varieties of exploding bolts, electromechanical couplings, and/or
hydraulic-actuated connections, these release mechanisms can be controlled from the vessel and triggered
at short notice. In situations where the mooring system disconnects were not employed or become
disabled, severing contractors have several mechanical and explosive cutting tools at their disposal for
shearing cables, lines, and chains from their moorings.

Mechanical cutters such as wheel and guillotine saws, hydraulic shears, and diamond wire cutters can
be deployed using ROV’s, allowing the cuts to be performed as close to the anchors as possible. In much
the same way, small explosive shaped-charge devices can be positioned onto the mooring targets by
ROV’s. These external cutters are generally designed with hydraulic/electric actuators and hinge systems
that allow the shaped charge to be “clamped” over the target and then detonated after the ROV is removed
to a safe distance. Together, these effective severing methods and the deep-diving capabilities of the
ROV’s allow for full recovery of the lines/cables/chains, which could present a future hazard to
commercial fishing gear and navigation.

Industry has also indicated that the same severing methodologies could be used during pipeline or
facility deployment activities. During commissioning operations, structures are often bridled with slings
and lowered into position above their installation sites. When conditions do not allow for safe load
releases using conventional tools or divers, shaped charges can be rigged onto the slings and detonated
when the structure is in place or positioned over its foundation (DEMEX, 2003).

1.4.5.3.2. Suction Pile Anchors

Though designed for release from the seafloor during repositioning activities or decommissionings,
suction pile anchors that cannot be dislodged or removed may require explosive or mechanical severing.
In most instances, lodged suction pile anchors can be treated much the same as the previously mentioned
skirt piles. External charges and mechanical cutters may be used, but the tubular design of suction piles
would also allow internal severing devices to be placed within the structure. Since the piles often have a
diameter of greater than 48 in, an internal explosive charge will have to be large enough to compensate
for the reduced hydrostatic head (DEMEX, 2003). A device similar to a suction pile, a suction follower,
is used during installation of suction embedded plate anchors (SEPLA). The SEPLA is mounted at the
lower section of the suction follower and driven into the seafloor as the follower is drawn down under its
own weight and via water displacement within the pile (Dove et al., 1998). If the suction follower cannot
be retrieved, severing options similar to those used for standard suction pile anchors can be used.

1.4.5.4. Other Obstructions
1.4.5.4.1. Pipelines

Pipelines are the primary means of transporting produced hydrocarbons from offshore oil and gas
fields to onshore processing centers and distribution points. There are currently over 25,000 mi of
pipeline in the GOM, which consist of webs of small-diameter gathering lines that link individual
production facilities to much larger-diameter trunklines for transport to shore (USDOI, MMS, 2001a). In
addition to decommissioning-related severing, industry has also indicated that there is a need for pipeline
cutting services throughout the life of the structure (DEMEX, 2003). If a pipeline string becomes
entangled or dropped to the seafloor during pipeline installation or maintenance operations, external
severing devices will be needed to help in its recovery and repositioning. Marine conditions and water
depths often forbid the use of divers; therefore, in many instances, external shaped charges and
nonexplosive tools such as hydraulic shears, guillotine saws, and diamond wire cutters can be been
deployed from ROV’s.
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1.4.5.4.2. Cement Structures and Foundations

Cement or concrete formed structures and foundations have been used in oil and gas operations in the
GOM for several decades. In some older fields on the shallow shelf, cement piles are used to support
structures and facilities similarly to the more common steel piles and tubulars. In the more recent
deepwater fields, complex cement foundations have been employed to secure moorings, tendons, and riser
assemblies of floating drill vessels and production facilities (i.e., TLP’s, spars, etc.). The majority of
these cement foundations are designed to use multiple steel piles for anchoring the structure to the seabed,
and in most cases, the piles could be severed in the same manor as subsea skirt piles (Chapter 1.4.3.2.1).

For removal operations involving cement or concrete piles, most contractors would attempt to
perform the below mudline cuts with external severing devices since their solid design would not allow
access for internal cutters. The nature of the targets and cutting conditions often limit cutting options to
diamond wire cutters and explosives. After jetting around the structure sufficiently for a 15-ft BML cut,
the target can then be reached by a diamond wire cutter or fitted with explosive charges. Cement can also
be present around the base of jackets in large masses. This often happens when steel piles are grouted
(cemented) to their surrounding jackets or skirt bracings and cement is unintentionally released into the
water column (e.g., “packers” fail). In decommissioning or site-clearance operations, the amorphous
shapes of the slabs necessitate explosive charges to break up the concrete for complete removal. In these
situations, the explosives could be placed inside the slab via drilled access holes or saddled above or
below the target (DeMarsh, personal communication, 2003).

1.4.6. Pre-Severing Operations

The first step in a structure-removal operation is the development of a decommissioning plan and
schedule. It is the responsibility of a project management team to assess the nature of the operation,
taking into consideration, among other things, the target structure(s), marine conditions, available services
(e.g., lift vessels, severing subcontractors, etc.), and 1n1t1al operator preferences. The management group
could be within the company, an 1ndependent 3" party team, or a specialized unit within a
decommissioning contractor group (i.e., a “turn-key” company) that offers a complete removal package
(TSB and CES, LSU, 2004). Depending on the operation, bid proposals are sought, and once all
contractors and subcontractors are selected, the management team sets schedules and secures all of the
required permits and licenses. Any requisite preparatory work commences on and near the structure,
which could include pipeline flushing and securing, equipment removal, tank/deck cleaning, and survey
work. When set, all of the necessary personnel (e.g., welders, equipment operators, severing technicians,
etc.), vessels (e.g., derrick/jack-up barge, tugs, load barges, etc.), and support equipment (e.g., severing
tools, ROV’s, etc.) are mobilized on station at the structure site.

Once the lift vessel is on location and positioned, personnel and equipment are staged to begin
preliminary work on the structure. For subsea targets such as casing stubs, divers or ROV’s are used to
assess the target, conduct any necessary surveys, and assist in either deploylng or conducting the BML
severing methodology. For surface structures such as caissons and jacketed platforms, a temporary
gangway is secured to allow the cutting crews and riggers access to the structure. Depending on the size
and design of the platform, modules such as generator shacks and berthing compartments, as well as other
large components (e.g., flaring booms, crane assemblies, etc.), may need to be cut/disconnected from the
topsides and removed. The remaining topsides assembly is then cut from the piles/jacket, lifted, and
secured on the load barge. When required, welders connect scaffolds and bracing around the open piles
to allow for personnel and equipment access. If internal pile severing will be conducted, crews then
install and operate jetting equipment down the pile to washout the existing mud plug (most often
sequentially). Once all piles are jetted and gauged (i.e., internal clearance verification) to the proper cut
depth, all unneeded equipment is removed from the structure and the severing operations can commence.

1.4.7. Severing Operations

A varied assortment of severing devices and methodologies has been designed to cut structural targets
during the course of decommissioning activities. These devices are generally grouped and classified as
either nonexplosive or explosive and they can be deployed and operated by divers, ROV’s, or from the
surface. Which severing tool the operators and contractors use takes into consideration the target size and
type, water depth, economics, environmental concerns, tool availability, and weather conditions. A
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complete discussion of the economic considerations behind severance methodology can be found in
Modeling Structure Removal Processes in the Gulf of Mexico (Kaiser et al., 2004).

A summary of the different severing tools available in the GOM is provided below (Sections 1.4.7.1
and 1.4.7.2). A complete description of the operational and socioeconomic impacts of nonexplosive
severing methodologies can be found in Operational and Socioeconomic Impact of Nonexplosive
Removal of Offshore Structures (TSB and CES, LSU, 2004). Detailed information on explosive severing
tools and its related impacts is found in Explosive Removal of Offshore Structures; Information Synthesis
Report (CSA, 2004). Both documents are available through the Public Affairs Office, MMS Gulf of
Mexico Region, New Orleans, LA or at http:\\www.mms.gov.

1.4.7.1. Nonexplosive Tools

Nonexplosive severing tools are used on the OCS for a wide array of structure and well
decommissioning targets in all water depths. Based on 10 years of historical data (1994-2003),
nonexplosive severing is employed exclusively on about 58 (~37%) removals per year (Table 1-1). Since
many decommissionings use both explosive and nonexplosive technologies (prearranged or as a backup
method), the number of instances may be much greater. Over the next 5 years, MMS estimates that 55-94
structure removals could employ nonexplosive severance annually. Nonexplosive severing tools could
also be used in other OCS-related activities that are not directly involved in decommissionings or
abandonments, such as platform installation, facility modifications, and structure refurbishing.

With the exception of minor air and water quality concerns (i.e., exhaust from support equipment and
toxicity of abrasive materials), nonexplosive severing tools generally cause little to no environmental
impacts; therefore, there are very few regulations regarding their use. However, the use of nonexplosive
cutters leads to greater human health and safety concerns, primary because (1) divers are often required in
the methodology (e.g., torch/underwater arc cutting and external tool installation and monitoring), (2)
more personnel are required to operate them (increasing their risks of injury in the offshore environment),
(3) lower success rates require that additional cutting attempts be made, and (4) the cutters can only sever
one target at a time; taking on average 30 min to several hours for a complete cut (Table 1-4). The last
two items are often hard to quantify and assign risks to the cutters, but the main principle is that there is a
linear relationship between the length of time any offshore operation is staged and on-site (exposure time)
and the potential for an accident to occur (TSB and CES, LSU, 2004). Therefore, even if there are no
direct injuries or incidents involving a diver or severing technicians, the increased “exposure time”
needed to successfully sever all necessary targets could result in unrelated accidents involving other
barge/vessel personnel.

1.4.7.1.1. Abrasive Cutters

Abrasive cutters sever decommissioning targets by using a system that infuses cutting material (i.e.,
sand, garnet, copper slag, etc.) into a jet of water to wear away the object at a focused point. There are
currently two types of abrasive cutters in use today in the GOM; sand cutters and abrasive water jet
cutters (AWJ). For most BML cuts, both AWJ’s and sand cutters can be deployed from inside the target,
but a few companies offer external AWJ systems that use diver/ROV-mounted equipment. Sand cutters
use a power swivel mounted on top of the pile/conductor to turn the cutting nozzle set at the proper cut
depth. However, many internal AWJ systems have rotating nozzles and centralizing arms/rings built into
the deployed cutting assembly itself, negating the need for a power swivel (Figure 1-5).

Sand cutters and AWJ’s have diverse equipment requirements, which primarily involve the different
processes for creating the abrasive slurry. Sand cutters use equipment that mixes the cutting material with
a high volume of water (80-100 gal/min) before being pumped through a low pressure (4,000-10,000 psi)
cutting nozzle (NRC, 1996). Abrasive water jet equipment is most often designed for air delivery of its
abrasive down to a high pressure (50,000-70,000 psi) diamond orifice, where it is mixed at low water
volumes (50-80 gal/min) and focused on the target (TSB and CES, LSU, 2004).
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Figure 1-5. Abrasive Water Jet (AWJ) Manipulator Assembly (right) and a Sample Cut on
an Eccentrically-Grouted Conductor (Courtesy of Oil States MCS, Inc.).

The distinctions between equipment, pressure, and delivery systems also define what target types and
within what water depths sand cutters and AWJ’s can be used. Since cutting efficiency decreases with
distance to the nozzle, sand cutters are generally limited to uncemented conductors and shallow-water,
single-thickness piles that are surface assessable (open-piled). Even though some sand cutting systems
can cut up to two cemented casing strings, the power swivel and cutting assembly must be pulled from the
conductor so that each cut set of internals can be removed from the well. Most AWJ systems work
equally well on piles and grouted conductors (either eccentrically or concentrically set), but if the cutting
jet encounters voids or water gaps between the strings, the energy of the jet is decreased and an
incomplete cut may occur. The air delivery systems used in most AWJ’s also limit its use to shallow-
water targets. To contend with the limitations, some AWJ designs are now incorporating a fluid/water
delivery system, which can extend the AWJ’s cutting range beyond 600 ft with some ROV-deployed
units working in 1,100 ft of water (Manago and Williamson, 1998).

With most BML targets, the extremely small cut left by sand cutters and AWIJs make severance
verification difficult. Since there are no visual indicators, cutter operators often rely on feedback from
water pressure or acoustic signals to gauge whether the cut has been completed. At that point, the
equipment is removed and the structure is pulled by the crane assembly on the assisting lift vessel.
Because the small cut size also does little to decrease the friction or suction made on the target by 15 ft or
greater of sediments, the crane often has to pull several times the actual target weight to get the structure
to move. If at that point, no movement is recorded, many removal contractors consider the cut
unsuccessful and redeploy the cutters or use an alternate severing method (TSB and CES, LSU, 2004).

1.4.7.1.2. Mechanical Cutters

One of the oldest and most widely-used severing technologies in the GOM is mechanical cutters.
Also referred to as casing cutters, these devices generally consist of a carbide-blade cutting assembly
connected to a string of drill pipe (Figure 1-6). The string is mounted below and rotated by either the
power swivel on the drill/workover rig or a pile-mounted swivel. To allow for deployment, the cutter’s
blades are initially collapsed back against the drill string and lowered into an open pile or conductor.
Once set at the proper cut depth, hydraulic pressure (drill water) forces the blades outward while the
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power swivel rotates the entire assembly (Manago and Williamson, 1998). The assembly continues to
turn while the hydraulic pressure steadily forces the blades out, cutting through the pile or casing strings.

Once the pile is severed (platforms) or the outer conductor is penetrated, the cutter is pulled from the
tubular. Much like abrasive cutters, it is very difficult to visibly confirm a mechanical cut’s success
because of the small cut size and the continued sediment friction/suction on the target. When the tool is
still deployed, some cutter operators can determine penetration by monitoring the hydraulic/drill water
pressure, and when the cutter assembly is withdrawn from the target, from the penetration marks on the
blades (TSB and CES, LSU, 2004).

Since centralizers are often used to keep the cutter assembly centered in the tubular, mechanical
cutters often produce incomplete cuts when used on eccentrically positioned casing strings. Even if
perfectly concentric, grouted/cemented conductors are also problematic for mechanical cutters because
the tool needs to be pulled from the target frequently to change dulled blades. Each trip “out of” and
“into” the target becomes very time-consuming, and when combined with multiple conductors and/or
piles, the on-location time required for mechanical cutters often makes it one of the most expensive
methodologies available. In addition, because the cutting blades tend to severely deform outer conductor
casings, it is often difficult to remove and recover conductors from platforms/jackets with close-tolerance
conductor guides (Manago and Williamson, 1998). If a conductor cannot be pulled, the guides may need
to be cut away from the jacket or it may be necessary to leave the conductors in place until the jacket is
pulled with the lift vessel; both situations greatly increase operational and human safety concerns.

L

- /f : Mudline

Figure 1-6. Mechanical Cutter Schematic (NRC, 1996).
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1.4.7.1.3. Diver Cutters

Divers have been employed by removal contractors for several decades and have been used in almost
every phase of decommissioning operations. A component of most barge crews, divers often conduct
pre-severing surveys of the submerged sections of caissons, platform jackets, and conductors to determine
the structural integrity of the target and in some cases, to search for marine protected species around the
structure. Divers are also used to rig slings and other lift-related gear, as well as for installing,
monitoring, and/or operating subsea severing equipment (e.g., AWJ’s, external cutting equipment,
explosive severing charges, etc.). However, the primary use of divers is associated with the use of torch
cutting operations. There are two basic cutting torches that divers use: the underwater arc cutter and the
oxyacetylene/oxy-hydrogen torch.

Underwater arc cutters use the extreme temperatures (~10,000°F) created by a high-voltage arc
between an electrode and the target to melt the contacted metal. The developed flame is shielded and
kept from extinguishing by a protective sheath of air, forced out a tube surrounding the torch tip. The
compressed air also serves to evacuate the molten metal (plasma) away from the tip of the torch, creating
a hole or cut (if drug across the target surface). Arc cutters are similar to standard (surface) arc welding
systems in that a comparable power unit supplies the cutter with the necessary DC (direct current)
voltage. However, since there are no filler or jointing metals added, the added compressed air system
makes the unit function more like a typical plasma cutter (Broussard, personal communication, 2004).
Much like the torches used by topside welders, the oxyacetylene/oxy-hydrogen torches used by divers
depend on an ultra-high temperature flame created from a mixture of oxygen and acetylene or hydrogen
to melt through metal targets. In water depths greater than 25 ft, divers often use torches set with a
mixture of oxygen and hydrogen, since the hydrogen tends to be more stable under increased pressures
(TSB and CES, LSU, 2004). As an average, a diver using an arc cutter or torch can burn one linear inch
of steel per one-inch thickness in one minute, ultimately requiring several hours to conduct a complete cut
on a pile or caisson (NRC, 1996).

Since the amount of bottom-time per diver is limited by the water depth and diving method, it is often
necessary to use two or more dives or dive teams on a single target. In general, commercial diving
methods are split into three categories: (1) compressed air, (2) mixed gas, and (3) saturation diving.
Compressed air diving is the most common method used in cutting operations in water depths from the
surface down to 200 ft. Mixed gas diving can be employed in water depths down to 300 ft since the diver
breaths a mixture of oxygen combined with other gases (e.g., nitrogen [nitrox], helium [Aeliox], hydrogen
[Aydrox], or nitrogen/helium [¢rimix]) to control narcosis and limit the chances of decompression sickness
(Wienke, 2000). The same mixed gas approach is used in saturation diving, but these operations are
conducted from submerged, dive habitats near the work zone that make it possible for a dive team to
remain at depth for extended periods (hours to several days). The controlled conditions within the dive
habitat also allow the dive team to resurface under pressure and transfer to a shipboard decompression
chamber. Saturation divers can be deployed in water depths between 140 and 1,200 ft (Oman, 1994);
however, very few diver cutting operations have been conducted in GOM waters deeper than 750 ft
(Kline, personal communication, 2004).

Diver cutting is generally limited to single wall, conductive targets such as caissons, pilings, braces,
and structural components (NRC, 1996). Though rare, there are instances where diver cutters are used to
sever wells, but problems concerning multi-string designs, grouted annular spaces, and trapped explosive
gases often make the operations extremely complex and dangerous. In choosing to use divers on BML
targets, operators must also consider additional excavation or jetting activities and equipment (Figure
1-7). Besides the standard pile/caisson jetting, external diver cutting on BML targets requires the
excavation of a trench around the target to allow the diver access to the cutline. Depending on the
sediment conditions and the risk of cave-in, the exterior jetting may need to extend down and out 20 ft
from the mudline/target. Internal cutting (diver within the pile/caisson) also requires internal jetting
(usually 5 ft below the cutline) to allow the diver access and mobility. In addition, some exterior
sediment excavation is necessary to avoid the formation of gas pockets, which could explode when
contacted by the torch or cutting arc (NRC, 1996).
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Figure 1-7. Internal and External Diver Cutting Techniques (adapted by MMS from [NRC, 1996]).

1.4.7.1.4. Diamond Wire Cutter

The diamond wire cutter (or diamond wire saw) is the most recent addition to nonexplosive cutting
technology on the GOM OCS. Capable of severing most all structural materials with ease, industrial
diamonds are embedded into nodules that are set within a steel wire at preset intervals. The wire is strung
through the cutter on a group of framed pulleys in an arrangement that resembles a band saw. A set of
electrically or hydraulically-driven motors are used to turn the pulleys and draw the wire into the target.
Since the diamond wire is unaffected by grouting, internal voids, component composition, or the target’s
symmetric or concentric design (or lack thereof), the cutter can effectively sever any target upon which it
can be configured and fastened. Diamond wire cutters (DWC) have been used to sever caissons, piles,
structural braces, wells and conductors, pipelines, and moorings, as well as concrete and wooden objects
such as creosote pilings and cement piles. Though not as commonly used as other nonexplosive tools,
diamond wire services are being configured and deployed in an increasing number of operations; in both
topside and subsea configurations.

For use in subsea operations, large-target DWC’s can be deployed by either divers or ROV’s, being
fastened to their targets by manually or via self-actuating hydraulic/electric clamping systems (TSB and
CES, LSU, 2004). Service providers have even designed smaller, ROV-housed and driven diamond wire
units for small targets such as jacket members, fasteners, cables, and mooring lines (Figure 1-8). The
primary limitation of most of the available diamond wire cutters is that the device can only be used for
external installations and severings. Therefore, when a standard cutter is required for a BML cuts on
piles, caissons, and wells, evacuation and jetting services must be employed for trenching around the
targets (similar to diver cutting requirements) to allow for the mounting of the cutting assembly (Michel,
personal communication, 2003). However, recent advancements in DWC technology has led to the
creation of a modified cutting system that allows for BML severing without jetting or excavating. The
“sub-bottom-cutter” is deployed to the seabed from a surface crane, and once in location, deploys a jetted
tubing system to each side of the target (i.e., pile, conductor, well equipment, etc.) that tracks the diamond
wire through the tubular and surrounding sediments (Hargrave, personal communication, 2004). Since
the cutter’s capabilities are impervious to the mud plug within and surrounding the target, no pile jetting
is required.
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Figure 1-8. Diamond Wire Cutter Mounted to a ROV’s Manipulator Arm (Courtesy
of CUT USA, Inc.).

1.4.7.1.5. Other Nonexplosive Cutters

Though not often used in BML severing, a tubular cutting tool called a guillotine saw is available and
can be employed by divers or ROV’s to cut horizontal, diagonal, and vertical structure members,
conductors, and pipelines during decommissioning activities (Figure 1-8). Once secured to the tubular,
the guillotine saw uses toothed, high-speed steel or carbide blades that are drawn back and forth across
the target’s surface in much the same manor as a hacksaw. Several different size guillotines are available
to sever targets with a diameter of 2 to 32 in. The saws can be powered by pneumatic, electric, or
hydraulic power, and once installed (~5 minutes), the guillotine saw can sever most tubulars and even
grouted conductors in less than 60 min (E. H. Wachs Company, 2003). A series of hydraulic shears have
also been developed to sever a number of targets during removal operations (Figure 1-9). Primarily
deployed from ROV’s, these shears can be used to cut steel mooring cables and wire (up to 6 in) and riser
assemblies up to 12 in diameter (WEBTOOLS-SUBSEA, Inc., 2004). Several rotary cutting tools have
also been deployed from ROV’s to cut mooring lines and small tubulars; however, their limited
capabilities often limit their use to non decommissioning severing jobs.
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Figure 1-9. Hydraulic Shear (right—Courtesy of
WEBTOOLS-SUBSEA, Inc.) and Guillotine Saw
(Courtesy of E.H. Wachs Company).

1.4.7.2. Explosive Tools

A number of explosive severing tools have been designed for use in decommissioning operations on
the GOM OCS. Depending on their configuration, explosive charges can be deployed on almost all
structural and well targets in all water depths. Historically, explosive charges are used in about 98
(~63%) decommissioning operations annually (Table 1-1), often as a back-up cutter when other
methodologies prove unsuccessful. Some explosive severing tools have been used in other OCS (but non
decommissioning-related) activities, with some recent examples that include pipeline/hard-bottom
trenching, emergency repair work, marine salvage (e.g., pipelines, vessels, etc.), and with explosive bolt
sets and connectors used in quick-release mechanisms (e.g., moorings, riser assemblies, and installations).

Explosives work to sever their targets in three primary ways:

1. Mechanical distortion (ripping);
2. High-velocity jet cutting; and
3. Fracturing or “Spalling”

Mechanical distortion is best exhibited with the use of explosives such as standard and configured
bulk charges. Bulk charges use the impulse (shock) wave and outwardly expanding gases created by their
detonation to apply stress to the proximal target, with the ensuing strain resulting in mass distortion and
rupturing (Cooper and Kurowski, 1996). If the situation calls for minimal distortion and an extremely
clean severing, most contractors rely upon the jet-cutting capabilities of shaped charges. In order to ‘cut’
with these explosives, the specialized charges are designed to use the high-velocity forces released at
detonation to transform a metal liner (often copper) into a thin jet that slices through its target at a single
location or along a delineated line (CSA, 2004). The least used method of severing currently in use on
the GOM OCS is fracturing. In fracturing, a specialized charge(s) is used to focus pressure waves into the
target wall and use refraction forces to spall or fracture the steel on the opposing side (NRC, 1996). Even
if the target is not completely severed using a fracture charge, the fracturing/heat stress often allows the
lift vessel to “jerk” the spall line apart.

Like the previously-addressed nonexplosive severing options, explosive tools have the potential for
both positive and negative impacts depending upon an operation’s economic, environmental, and safety
considerations (Table 1-4). Public concern tends to center on any offshore activities that have the
potential to cause harm to marine protected species, most notably sea turtles and marine mammals, which
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could be harmed by the shock waves and acoustic energy released during an underwater detonation
(USDOI, MMS, 2002). Details on the impacts of explosive charges can be found in Chapter 4,
Environmental Consequences.

There is a wide range of explosive materials available for use in severing charges in GOM
decommissioning activities. Severing contractors are responsible for assessing the type of material
needed based upon its characteristics in relation to the target size and design, specific marine conditions,
and potential methods of charge deployment. Several of the key characteristics of explosive materials are
defined in Table 1-5, and Table 1-6 lists the specific properties of most of the commonly used explosive
materials. A general discussion of commonly used cutting charges is included below.

Table 1-4

Concerns and Potential Impacts of Severing Methodologies

Method Concern Positive Impact Negative Impact
Nonexplosive| Economic No mitigative restrictions Moderate to high cost per severing
24-hour severing Slow, sequential cutting rates increase
No special permits required support costs (e.g., lift vessels,

personnel, etc.)

More personnel required for operation

Entails extensive planning /
engineering

Low successful-cut ratios (except
DWCQ)

Costs increases with water depth

Perimeter jetting/excavation often
required (for BML diver/external

cuts)
Environmental | No damaging pressure or acoustic Minor air / water quality concerns (i.e.,
energy released equipment emissions, cutting slurry
No fish kills toxicity, excavated sediments, etc.)
Safety No special handling procedures Risks when divers used for cutter
Lift vessel can remain stationed setting/deployment
during severing activities High risks when divers perform

arc/torch cutting operations
More personnel required for operation
Increases “exposure time”

Explosive Economic Low to moderate cost per severing Costly mitigative measures required
Potential for rapid, multiple Daylight severing only
severings decreases support Special permits required (USCG)
costs

Less personnel required
Minimal planning/engineering
Costs not affected by water depth

Environmental Decreased air emissions (i.e., no Shock waves / acoustic energy
support equipment and released at detonation could harm or
decreased barge times) kill MPS

Fish kills
Minor water quality concerns
Safety Reduces “exposure time” Risks when divers used for charge
Less personnel required on station setting/deployment
No diver arc/torch cutting needed Special handling procedures required
Lift vessel required to ‘back-off” at
detonation

* Adapted by MMS from NRC (1996).
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Table 1-5

Key Properties of Explosives Used in Severing Activities (DEMEX, 2003)

Name Principal | Velocity | Density | Brisance Water Specific Weight
Uses* (m/sec) Resistance | Energy Strength

(watts/g) (%)

Initiating Explosives (Primary)

Lead Azide 4 5,300 5.00 0.39 Fair 466 39

Diazodinitrophenol (DDNP) 4 6,600 1.63 0.92 Fair 76

Lead Styphnate 4 5,200 2.90 0.40 Fair 470 40

High Explosives (Secondary)

Pentaerythritol tetranitrate (PETN) 235 8,400 1.70 1.73 Good 675 96

Cyclonite (RDX) 1,2,3,5 8,750 1.76 1.57 Good 675 93

Homocyclonite (HMX) 1,2,5 9,100 1.91 1.45 Good 664 93

Trinitrotoluene (TNT) 1,2,3,5 6,900 1.65 1.00 Good 488 74

Ammonium Picrate (Explosive D) 1,2,5 7,150 1.60 1.25 Poor 321 70

Nitroglycerin (NG) 1,5 7,600 1.81 1.81 Fair 720 9%

Nitroglycol (NGC) 1,5 7,300 1.48 2.06 Fair 780 105

Nitromethane (NM) 1,2,5 6,290 1.14 1.33 Fair 533 86

Hexanitrohexaazaisowurzitan (HNIW) 1,2,5 10,300 2.10

High Explosives (Tertiary)

Composition B 1,2,5 7,840 1.68 1.30 Good

Composition C-4 1,2,5 8,040 1.59 1.32 Good

Cyclotol 70/30 1,2,5 8,060 1.73 1.31 Good

Octol 75/25 1,2,5 8,643 1.81 1.16 Good 503

Plastic Bonded (PBX9404) 1,2,5 8,800 1.86 1.37 Good

Pentolite 50/50 1,2,5 7,465 1.66 1.22 Good 588

Detasheet 1,2,5 7,300 1.62 1.12 Good 495

Torpex (Aluminized Explosive) 1,2,5 7,500 1.81 1.64 Good 867

Blasting Gelatin 1,2,5 7,300 1.50 1.91 Fair 740 100

HTA-3 Aluminized Explosive 1,2,5 7,870 1.90 1.19 Good 573

Binary Explosives

Binex 42P 1 4,000 1.50 Good

Helex (Liquid, Solid) 1,2,5 7,100 1.14 Good 85

PLX (Liquid, Liquid) 1,2,5 6,200 1.14 1.27 Good 535 85

Kinepak (Solid, Liquid) 1,5 6,100 1.15 Good 80

*Principle Uses:

1—Demolition Charges; 2—Shaped Charges; 3—Detonating Cord; 4—Detonator Primer; 5—Metal Severance
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Table 1-6

Key Characteristics of Explosive Materials

Characteristic Definition as Applied to Explosive Material
Velocity of The speed in which the explosive changes through a chemical reaction from a solid
Detonation (or liquid) state to a gaseous state. Low Velocity Explosives change from a solid to a

gaseous state over a sustained period up to 400 m/sec (1,300 ft/sec). High Velocity
Explosives change to a gaseous state almost instantaneously at roughly 1,000 m/sec
(3,821 ft/sec) to 10,300 m/sec (33,795 ft/sec), producing a very high pressure wave
(up to 5,800,000 psi or 40 mPa).

Density The amount of a substance contained within a specific area (the ratio of the mass of a
substance to its volume). Density is an important characteristic of explosives, as the
detonation rate relates directly to the square of the density (somewhat, but the higher
the density in a given explosive, the higher the detonation rate).

Brisance or Shattering The rapidity with which an explosive develops its maximum pressure. Brisance is
Effect normally compared to Trinitrotoluene (TNT=1.00) and numbers >1.00 are desirable,
and gives an estimate of the destructive power of the given explosive on steels.
Brisance is more important in bursting charges than their strength.

Specific Energy or The heat available from a fuel, or in the case of explosives, the working performance
Enthalpy of explosive material per kilogram.

Strength or Weight The ability of a given amount of explosive to perform useful work (as in rock and
Strength earth blasting) and is compared to blasting gelatin, a composition of 92% nitroglycol

and 8% guncotton, that has a strength of 100%.

1.4.7.2.1. Bulk Charges

Besides being the most common explosive cutters, bulk charges are the most often-used severing
tools used on the GOM (CSA, 2004). As the name implies, the charge is made up of a bulk amount of
explosive material (e.g., Composition B, C-4, HMX, etc.), designed to sever their targets using the
mechanical distortion and subsequent ripping resulting from the shock wave and expanding gas bubble
released during the charge’s detonation. Bulk charges can be developed and engineered in several
different configurations depending upon marine conditions, available support services, and target
characteristics.

For internal cuts on surface accessible or “open-pile” targets, bulk charges can be deployed by hand
or with the deck crane, lowering the charge to the required cut depth with ropes and harnesses. Divers
and/or ROV’s are required for the placement of externally-deployed bulk charges or in cases where
internal bulk cutters are needed to sever subsea targets (e.g., skirt piles, casing stubs, and well heads).
Depending on the charge configuration, divers may also be necessary to deploy some bulk cutters for the
internal severing of surface-accessible, large-diameter caissons.

Standard Bulk Charge

Standard bulk charge cutters rely upon minimal designs that center on a simple container that holds
the main charge and booster. Depending upon the explosive materials’ pliability or viscosity, the charge
container may consist of a section of polyvinylchloride (PVC) pipe, capped at both ends. A harness
assembly consisting of nylon/polypropylene ropes or stainless wire line is generally fixed to the container
or housing, allowing the explosive technicians (blasters) to lower the charge into the target or for guiding
and positioning charges into subsea targets by ROV’s or divers (Figure 1-10). The rope or line also gives
the blaster a place to secure the fragile detonation cord and or signal wire so that it does not become
chafed or damaged during the charge placement. Once the charge is at the proper cut depth, a brace or “t-
bar” assembly is fastened to the rope/wire to maintain the charge’s positioning and allow the blaster (and
all other personnel, equipment, vessels, etc.) to be “backed-off” the target for detonation.
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Figure 1-10.  Simple Bulk Charge Design, Rigged 50Ib Charge (center), and
Double-Detonation Bulk Charge Design (Courtesy of
DEMEX, Int.).

Double-Detonation Bulk Charge

Similar to a standard bulk charge cutter, the double-detonation bulk charge employs two or more
boosters and detonation signals, often located at opposite ends of the cutter. When initiated, the forces of
the dual detonations collide with one another at the midpoint of the charge, creating an outward focused
force used to distort and mechanically sever its target (Manago and Williamson, 1998). Like a standard
bulk charge, double-detonation cutters are assembled with simple components (i.e., PVC pipe, duct tape,
rope/wire harnesses, etc.) making them fairly inexpensive and easy to develop.

Ring-Configured Bulk Charge

The ring-configured charge is a bulk charge design that employs a donut or ring-shaped charge
housing that allows more of the explosive to be placed closer to the target wall (Figure 1-11, leff). The
increased efficiency often allows the overall charge weight to be reduced by 10-15%, over standard bulk
charges for the same size target (NRC, 1996). Like standard bulk charge housings, the ring-configured
charge form can be built from PVC tubing, making them easy to design and deploy. Borrowing from
double-detonation charges, the ring charge can also be designed with multiple boosters and detonation
signals, further enhancing its effectiveness. One alternation on the charge’s housing design uses flexible
tubing such as semi-rigid pipe or fire hoses to form a “flexible linear” bulk charge. Deployed only by
divers, the flexible charge housing is situated around the inner periphery (internal cut) or outer diameter
(external cut) of a target and braced into position with fill material or sandbags (DEMEX, 2003).
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Figure 1-11. Ring (left) and Focusing-Configured Bulk Charge (DEMEX,
2003 and MMS Staff Photo).
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Focusing-Configured Bulk Charge

Focusing-configured bulk charges use specifically-designed charge housings to direct their explosive
power towards the target in a horizontal manner; ultimately increasing the efficiency of the cut and
reducing the flaring that commonly occurs in standard bulk charges (Figure 1-11). These charges take
advantage of the principle of “tamping” or “stemming;” an energy enhancement process that uses
overlying layers of steel and or concrete in the charge housing to confine and focus the explosives (CSA,
2004). Much more complex than other bulk charges, the housings for focusing charges must be specially
fabricated and sized for each particular target diameter prior to mobilizing offshore. The overall weight
of the charge, housing, and tamping material often necessitates cable harnesses and handling duties are
delegated to a deck crane; especially for large diameter targets.

1.4.7.2.2. Shaped Charges

Unlike the ripping affect achieved by bulk cutters, shaped charges are intended to sever targets by jet-
cutting. Shaped charges utilize special housings that are designed to create a cavity or void between the
explosive material and target wall. Employing a phenomenon known as the Monroe Effect, the shock
wave produced at detonation accelerates and deforms the shaped housing into a high-velocity (24,000-
27,000 fps) plasma jet within the void space (JRC, 2002). The formed jet is able to cut through steel
targets of various thicknesses based upon the void shape and the “stand-off” distance to the target wall
(Figure 1-12). Because the “cutting” efficiency of shaped charges is several times greater than that of
bulk charges, they can often greatly reduce the net explosive weight needed to sever similar-sized targets.
However, since shaped charges require an air gap within the void/stand-off space for proper jet formation,
waterproof casings and casing deployment devices require prefabrication several weeks in advance;
ultimately resulting in four to five times higher cutter costs (NRC, 1996).

Conical-shaped charges (CSC) have the cavity created in the shape of a cone designed to cut round
holes and to penetrate deep into targets. Industry’s primary use of CSC’s is in the development of
perforating guns; multiple CSC assemblies placed down boreholes and detonated to penetrate through the
drill casing and into the surrounding geologic strata for the extraction of hydrocarbons. Linear-shaped
charges (LSC) have a void shaped into a chevron or inverted “v” along its entire length, and they are
designed to cut linearly through its target. Subcontractors use LSC’s on a wide range of decommissioing
targets in many different configurations depending on cutting requriements.
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Figure 1-12. Internally-Deployed LSC’s and Casing Diagram (Saint-Arnaud et al., 2004).
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Internally-Deployed Shaped Charges

If LSC’s are deployed to sever piles, the charge housings are required to be curved to a specific arc
(depending upon the inner diameter (ID) of the target) with the void space on the convex surface.
Likewise, the waterproof casing(s) require the same orientation to lie perfectly against the inner periphery
of the target wall, holding fast to the charge housing inside while accounting for the proper stand-off
distance (Saint-Arnaud et al., 2004). Since most severing targets are not entirely concentric and are often
fabricated with “stabbing guides” (internal alignment braces within piles), the LSC housing and
respective casing cannot be constructed or deployed as a single, 360° component. For this reason, some
internal LSC’s are designed to be deployed via a charge-delivery device that can be inserted into a target
retracted, navigated past any obstructions to the required cut depth, and then mechanically actuated to
position the casings (generally 2 or 4) tightly against the target wall (Figure 1-13). Another common
practice relies upon divers to deploy each component (i.e., charge housing, det-cord, and bracing),
especially when used to sever large diameter caissons. Once at the proper cut depth and oriented, the
diver braces the charge housing snug to the target with simple turnbuckle rigging.
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Figure 1-13.  LSC Delivery System with Retracted Casings (/eff) and a Similar Design Being Lowered
into a Pile (Courtesy of Explosive Services International; Saint-Arnaud et al., 2004).

When LSC’s are used for internal severance of conductors, “casing cutter” devices have been
designed and prefabricated with compensation/tolerances for the specific ID of most of the common
casing sizes. Though used in some small-pile decommissioning work, the primary use of casing cutters in
the GOM is for well-workover operations and P&A activities. As described in Chapter 1.4.4.1.1
(Wellheads and Conductors (Surface-Accessible), some well activities necessitate severing the smaller,
internal casings that are pulled to allow larger casing cutters to sever the outer casings or conductor itself.
Because of the small ID of most casings, most of the charges use less than 3-4 1b of explosives to achieve
effective cuts.

Externally-Deployed Shaped Charges

Linear shaped charges can also be used to conduct external severings. As with internally-deployed
LSC’s, externally-deployed charge housings are required to be curved to a specific arc, but in this case,
dependent upon the target’s outer diameter (OD). The void space is also required to be formed on the
concave surface so that its cutting jet is directed inward. Similarly, the casing(s) are oriented in the same
manner with the proper stand-off distance figured into its design depending upon the wall thickness of the
intended target. Since external LSC’s generally encounter fewer obstructions, the housings and
waterproof casings are often constructed in two piece designs, which can be deployed by either divers or
via specialized ROV configurations (Figure 1-14). This feature is highly-beneficial for AML cutting, but
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as with other external BML severing methods, operators must first employ sediment jetting around the
target to allow for diver/ROV access and charge deployment.

Figure 1-14.  Externally-Deployed LSC Mounted to ROV
(JRC, 2002).

1.4.7.2.3. Fracturing Charges

Fracturing charges are currently the least used explosives cutting tools on the GOM. Generally
available as “plaster” or shock-refraction cutters, fracturing charges sever targets by taking advantage of
the reflected shock wave resulting from the initial force developed during detonation (NRC, 1996). The
wave propagation results in spalling or fracturing of the target wall opposite of the charge, with the
ensuing gas bubble expanding and causing the completion of the cut. Not very effective on wells or
grouted piles, fracturing charges are primarily available in the form of an adhesive-backed tape, which
has always required divers for deployment (CSA, 2004). Severing contractors are currently working on
improvements to the charges, including charge delivery systems that could negate the need for divers.

1.4.8. Post-Severing Operations

Once the operator completes their severing activities, the structures must be removed from the seabed
and transported to its final destination (i.e., salvage yard, alternative location, reef site, etc.). Similar to its
pre-severing duties, the on-station lift vessel is responsible for the post-severing hoisting of the cut
material out of the water and onto a load barge or comparable transport vessel. If the lift vessel cannot
pull the structure free from the sediments, on-station supervisors will decide whether or not to reattempt
the severing method or to revert to a backup cutter. When preparing the initial decommissioning plan, the
project management team works with engineers to establish minimum load requirements for the
contracted lift vessel. The preplanning must take into consideration the target size and weight as well as
the additional lift capacity needed to “break-suction” or overcome the friction placed on the cut structures
by the surrounding sediments (TSB and CES, LSU, 2004).
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1.4.8.1. Standard (Complete) Lift and Load

Depending on load arrangements, lift vessels generally begin by pulling any severed conductors first,
slipping them from the jacket/caisson conductor guides. When removing jacketed or skirt-piled
structures, the lift vessel then extracts the severed piles from the jacket legs or skirt bracings. If the cut
method (i.e., bulk charges or a mechanical cutter) resulted in flaring or severe distortion of either the
conductors or piles, the lift vessel will often pull all the components together. Any flaring will be cut by
welders on the load barge or lift vessel once pulled from the water and secured along side or on deck.

As previously mentioned, preplanning takes into consideration the proposed severing methodology;
therefore, if the potential exists for a complete lifting of the entire structure, an adequate lift vessel(s) is
generally contracted. If necessary, large jackets can be “back loaded” onto a load barge, taking advantage
of ballast and deballast assistance from the either the barge and/or the prepared jacket assembly itself. All
of the lifted components are ultimately arranged on the load barge and sea-fastened (i.e., welded and
braced) to the deck to facilitate transport (Figure 1-15) to its final destination (e.g., new location, salvage,
recycling, or reefing).

Figure 1-15. Four-Pile Jacket, Topsides, and Components (TENNECO ST59 “A”) Sea-Fastened to a
Load Barge on Route to Morgan City, Louisiana, for Recycling and Scrapping (MMS
Staff Photo).

1.4.8.2. Sectioned Lift and Load (Hopped)

Regardless of the preplanning, equipment availability sometimes conflicts and competing platform
installation schedules necessitate the use of a lift vessel that does not possess the capabilities to
successfully hoist a complete jacket assembly out of the water and onto a load barge or vessel deck. If
divers or applicable severing methodologies are available, the company has the option of sectioning the
jacket assembly underwater after all BML cuts are made and verified. Though rarely used in the GOM, a
company may also need to employ a process called “progressive transport” or “hopping,” which allows
for the controlled, surface-accessible sectioning of oversized jacket assemblies by a limited-capacity lift
vessels.

To conduct progressive transport of a jacket, following the BML severing and cut verification of all
bottom-founded components, welders install closure plates atop of all exposed jacket legs or piles. Valve
assemblies built into each of the closure plates allow compressed air to evacuate water from the tubulars,
deballasting the jacket and making it buoyant (TSB, 2000). After being hoisted by and secured to the
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stern of the lift vessel, the jacket is then towed to a previously-surveyed location in shallower water
(Figure 1-16). At the new site, the jacket is ballasted and set back onto the seafloor, exposing several
additional feet of the structure above the water. From this position, welders can return to the jacket and
set up scaffolding, which allows them to remove the closure plates and begin cutting all of the necessary
legs, piles, and diagonal/vertical bracing. Once complete, the severed jacket section is rigged, lifted, and
secured to a load barge. If the lift vessel is still not capable of lifting the remaining jacket assembly,
welders reattach the closure plates, and the procedure is repeated until a complete lift and load can be
accomplished (TSB and CES, LSU, 2004).

Figure 1-16.  Progressive Transport or “Hopping” to Section a Large Jacket (TSB, 2000).

1.4.8.2.1. Component Recycling and Disposal

Even though some complete assemblies (i.e., jackets, topsides, and related equipment) have been
transferred to other OCS locations for reinstallation, the final destinations for the majority of
decommissioned structures are scrap and fabrication yards located along the coast of Texas, Louisiana,
Mississippi, and Alabama. Components such as jackets and piles are brought to scrap yards and stripped
of any non-steel elements (e.g., navigation aids, grouting, wooden/tire bumpers, etc.) to allow for their
dissection into manageable portions for subsequent barging to steel-recycling plants. The removed
drilling/production equipment, topsides assemblies, and subsea components are often returned to
fabrication yards or refurbishing centers to be resold to other operators and reused at other facilities.
Operators have also discussed the rare practice of deep ocean disposal (DOD) of abandoned structures
and their components, which could be cost effective for the future decommissioning of several large,
jacketed platforms in the deepwater fields of the GOM (Pulsipher and Daniel, 1999).

1.4.8.2.2. Artificial Reef Development

In addition to reusing or scrapping decommissioned structures and components, operators have the
option to participate in the Rigs-to-Reef (RTR) Program. Working under direction of the National
Fishing Enhancement Act (Chapter 1.5.7) and State agency guidance, MMS played a key role in
establishing the RTR Program, which allows operators to take advantage of potential savings and to help
improve the marine ecosystem by converting their decommissioned structures into artificial reefs. Since
1982, over 150 decommissioned platforms have been converted to artificial reefs for fisheries
enhancement, allowing operators to save a portion of their decommissioning cost while simultaneously
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donating over $20 million to the respective State agencies (Dauterive, 2000). A summary of the primary
methodologies currently used to convert decommissioned structures into artificial reefs is provided below.

Abandonment in Place

The simplest method of developing an artificial reef (i.e., reefing) is by abandoning the structure in
place. From an ecological standpoint, allowing the structure to remain untouched in its upright
orientation causes the least amount of disruption to the biological community and could lead to a greater
degree of fisheries diversity throughout the entire water column (Reggio, 1987). Based upon economics,
leaving the jacket and topsides completely intact would also result in minimal expenditures for drilling or
production equipment flushing and removal, baring any additional liability for the structural and
navigation aid maintenance. However, since authority and all future upkeep of the structure would have
to be delegated to a responsible party (the State agency with an accompanying, “sizable” donation), this
method of platform conversion is least likely choice and only in areas of strategic importance (Carr and
Moore, 1989).

Partial Removal

The partial removal method of RTR conversion strikes a balance between the potential economic
advantage for the operator and the overall ecological benefit for the resident biota. When an operator
chooses to conduct partial removal operations for a structure, the operator first completes their
preliminary equipment and component removal activities, which allow for the severing and removal of
the topsides and upper portion of the jacket. The amount of jacket severed below the waterline depends
on the water depth, navigational restrictions, and agency requirements (i.e., COE, USCG, etc.), with the
standard cut depth generally allowing for 65-85 ft of clearance above the remaining jacket segment (TSB,
2000). In most cases, because the deck assemblies are left connected to the pile and jacket, external
cutting devices are required to conduct the mid-water column severances of the jacket legs and bracings,
piles, and any associated conductors or risers. These cutting methodologies may include diver torch/arc
cutters, guillotine saws, diamond wire cutters, and externally-deployed AWJ’s, configured bulk charges,
and LSC’s. With the upper jacket and deck portion severed, a lift vessel is used to lower it to the seafloor.

Because severing and support equipment and vessels are still required, the primary economic benefits
for the operator result from not having to conduct BML cutting, contract a large lift vessel, or assume the
liability for structure maintenance, navigation aids, or future removal requirements (Carr and Moore,
1989). Even though some temporary biological impacts could occur where the upper jacket segment is
removed, the overall ecological benefits would be offset with the severed segment’s expansion of the
overall lateral, benthic area of the artificial reef (Reggio, 1987).

Toppling

The design, location, and marine environment surrounding some decommissioning targets make them
good candidates for toppling operations. With these conversions, the topsides are secured and removed
(or placed on the seafloor), and only enough piles and conductors are severed to allow the structure to
“hinge” over when pulled with tugs. The biological community of the upper structure is temporarily
impacted during the toppling, but the ecology of the reef site recovers quickly once new, horizontal
extension is repopulated (Reggio, 1987). As with partial removal conversion, the economic incentives for
the operator center on the reduced equipment requirements and elimination of maintenance and
navigation liabilities.

Full Removal and Replacement

The most expensive method of reefing, a full removal and replacement, is essentially a complete
decommissioning project where the severed and extracted components are barged or pulled to a new reef
site for abandonment. Ecologically, the complete removal would totally destroy an established artificial
reef (the platform in its original setting), only to develop a new reef system at an alternate location
(Reggio, 1987). Economically, full removal conversions are the most expensive, with the cost rivaling or
potentially surpassing standard salvage operations as the distance to the predetermined reef site is
increased (Carr and Moore, 1989).
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1.4.9. Site-Clearance Activities

After all decommissioning work is completed and the structure is salvaged, operators are required to
perform site-clearance work to ensure that the seafloor of their lease(s) have been restored to prelease
conditions. Based upon requirements found in Subpart Q of the OCSLA regulations (30 CFR 250.1740
to 250.1743), operators have the option of either trawling (with commercial nets) or conducting diver,
high-resolution sonar, or ROV surveys over the following structure-based grid areas:

Surface-Accessible Wells:...................... 300 ft radius centered on well location
Subsea WellS: ......coovvvvveeieiiiiiiiiiieeeeen, 600 ft radius centered on well location
Jacketed Platform: .........coooevvvvvvieeiininns 1,320 ft radius centered on platform location
Single-Well Caisson/Well Protector: ..... 600 ft radius centered on structure location
Subsea Template or Manifold: ............... 600 ft radius centered on structure location

The regulations contain specific trawling requirements that are designed to facilitate the removal of
any small objects or obstructions (e.g., tools, containers, batteries, etc.) that may have been lost or
discarded during the operational life of the structure. The guidelines also direct trawlers to conduct their
operations in a manner that would avoid causing any impacts to pipelines in the structure area or known
archaeological and sensitive biological resources. To avoid the occasion where an unknown obstruction
(manmade or biological) could be damaged or cause damage to the trawling equipment, many operators
choose to conduct diver, sonar, and/or ROV surveys of the grid area. A common practice with several
decommissioning subcontractors uses a high-frequency sonar system (Figure 1-17) to determine geodetic
positions for each seafloor obstruction and a dispatched diver(s) or ROV to aid in the recovery or
investigation the object (Loggin, personal communication, 2003). Unlike trawling, survey-led recovery
activities only disturb the seafloor in a limited area around the obstruction, reducing the potential for
additional impacts to the benthic environment.

Reference Tags on
Detected Objects

Tripod /
Structure

Figure 1-17. High-Resolution, Sector-Scanning Sonar Assembly and Respective Imaging of
Decommissioning Site (Source: MMS Staff Photo and Image).

31



1.5. REGULATORY AND ADMINISTRATIVE FRAMEWORK

1.5.1. Regulatory Hierarchy Summary

The Secretary of the Interior has delegated the MMS responsibility for managing, regulating, and
monitoring oil and natural gas exploration, development, and production operations on the OCS.
Removal activities and operations on the OCS must comply with all applicable Federal, State, and local
laws and regulations. Several Federal regulations establish specific consultation and coordination
processes with Federal, State, and local agencies. The MMS regulatory framework is to ensure that
removal operations are conducted in a technically prudent and environmentally sound manner and allows
MMS to achieve its safety management and stewardship goals. The major laws and regulations
applicable to decommissioning operations are summarized below.

1.5.2. National Environmental Policy Act

The National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4321 et seq.) requires that all
Federal agencies use a systematic, interdisciplinary approach to protect the human environment; this
approach will ensure the integrated use of the natural and social sciences in any planning and
decisionmaking that may have an impact upon the environment. In 1979, the Council on Environmental
Quality (CEQ) established uniform guidelines for implementing the procedural provisions of NEPA.
These regulations (40 CFR 1500-1508) provide for the use of the NEPA process to identify and assess the
reasonable alternatives to proposed actions that avoid or minimize adverse effects of these actions upon
the quality of the human environment. The CEQ guidelines under 40 CFR 1501.3 allows Federal
agencies to prepare an EA on certain Federal actions in order to assist in the planning and decisionmaking
process. If the results of the EA conclude that significant adverse environmental effects may occur and
cannot be avoided with either mitigation or alternatives to the proposed action, the Federal agency must
then prepare a detailed EIS. The regulations also allow agencies to enter into cooperating agreements on
NEPA documents (40 CFR 1508.5), as NOAA Fisheries has done with MMS for this PEA (see Chapter
5.4).

1.5.3. Outer Continental Shelf Lands Act

The OCSLA of 1953 (43 U.S.C. 1331 et seq.), as amended, established Federal jurisdiction over
submerged lands on the OCS seaward of State boundaries. The Act, as amended, provides for
implementing an OCS oil and gas exploration and development program. The goals of the Act include
the following:

e to establish policies and procedures for managing the oil and natural gas resources of
the OCS that are intended to result in expedited exploration and development of the
OCS in order to achieve national economic and energy policy goals, assure national
security, reduce dependence on foreign sources, and maintain a favorable balance of
payments in world trade;

e to preserve, protect, and develop oil and natural gas resources of the OCS in a
manner that is consistent with the need

— to make such resources available to meet the Nation’s energy needs as
rapidly as possible;

— to balance orderly resource development with protection of the human,
marine, and coastal environments;

— to ensure the public a fair and equitable return on the resources of the OCS;
and

— to preserve and maintain free enterprise competition; and

e to encourage development of new and improved technology for energy resource
production, which will eliminate or minimize the risk of damage to the human,
marine, and coastal environments.
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Under the OCSLA, the Secretary of the Interior is responsible for the administration of mineral
exploration and development of the OCS. Within the Department of the Interior (DOI), MMS is
delegated with the responsibility of managing and regulating the development of OCS oil and gas
resources in accordance with the provisions of the OCSLA. The MMS operating regulations are in 30
CFR 250, 30 CFR 251, and 30 CFR 254.

OCSLA Decommissioning Regulations; Subpart Q

Subpart Q of the MMS operating regulations (30 CFR 250.1700 et seq.) pertain to decommissioning
activities for wells, structures/facilities, and pipelines. ~Under Subpart Q (30 CFR 250.1710—
Wellheads/Casings and 30 CFR 250.1725—Platforms and Other Facilities), operators are required to
remove seafloor obstructions from their leases within one year of lease termination or after a structure has
been deemed obsolete or unusable. These regulations also require the operator to sever bottom-founded
structures and their related components at least 5 m below the mudline (30 CFR 250.1716(a)—
Wellheads/Casings and 30 CFR 250.1728(a)—Platforms and Other Facilities). The opportunity does
exist for the abandonment-in-place of certain seafloor obstructions (30 CFR 250.1716(b)(3)—
Wellheads/Casings and 30CFR 250.1728(b)(3)—Platforms and Other Facilities); however, the
obstructions are limited to water depths greater than 800 m (2,625 ft) and need to be addressed on a case
by case basis. Additional information establishes site-clearance verification procedures (30 CFR
250.1740 to 30 CFR 250.1743) that may include running trawls, remotely operated vehicles (ROV), or
survey sonars over predetermined radii, depending upon water depth and structure type. In addition,
guidelines for decommissioning OCS pipelines are found in 30 CFR 250.1750 through 30 CFR 250.1754.
The Subpart Q regulations are further described in NTL No. 2001-G08, which provides lessees and
contractors with additional information and application/reporting procedures.

Fishermen’s Contingency Fund

Final regulations for the implementation of Title IV of the OCSLA, as amended (43 U.S.C. 1841-
1846), were published in the Federal Register on January 24, 1980 (50 CFR 296). The OCSLA, as
amended, established the Fishermen’s Contingency Fund (not to exceed $2 million) to compensate
commercial fishermen for actual and consequential damages, including loss of profit due to damage or
loss of fishing gear by various materials and items associated with oil and gas exploration, development,
or production on the OCS. This Fund, administered by the Financial Services Division of NOAA
Fisheries, mitigates losses suffered by commercial fishermen because of OCS oil and gas activities. As
required in the OCSLA, nine area accounts have been established—five in the GOM, one in the Pacific,
one in Alaska, and two in the Atlantic. The five GOM accounts cover the same areas as the five MMS,
GOM OCS Region Districts. Each area account is initially funded at $100,000 and cannot exceed this
amount. The accounts are initiated and maintained by assessing holders of leases, pipeline rights-of-way
and easements, and exploration permits. These assessments cannot exceed $5,000 per operator in any
calendar year.

Damages are presumed to be caused by oil- and gas-related items provided the claimant establishes
that (1) the commercial fishing vessel was being used for commercial fishing and was in an OCS oil and
gas activity area, (2) a report was filed, (3) there is no record in recent nautical charts/weekly USCG
Notice to Mariners of an obstruction in the vicinity, and (4) no marker or buoy marked the obstruction.
Damages or losses occurring within a one-quarter-mile radius of obstructions recorded on charts, listed in
the Notice to Mariners, or properly marked are presumed to involve the recorded obstruction.

1.5.4. Endangered Species Act

The ESA (16 U.S.C. 1631 et seq.) of 1973, as amended (43 U.S.C. 1331 et seq.), establishes a
national policy designed to protect and conserve threatened and endangered species and the ecosystems
upon which they depend. The ESA is administered by DOI’s Fish and Wildlife Service (FWS) and
NOAA Fisheries. Section 7 of the ESA governs interagency cooperation and consultation. Under
Section 7, MMS consults with NOAA Fisheries and FWS to ensure that activities in the OCS under MMS
jurisdiction do not jeopardize the continued existence of threatened or endangered species and/or result in
adverse modification or destruction of their critical habitat. A formal consultation concludes with a BO
and an ITS. The BO consists of a description of the proposed action, status of the species/critical habitat,
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the environmental baseline, effects of the action, cumulative effects, and the Services’ conclusion of
jeopardy/no jeopardy and/or adverse modification/no adverse modification, and reasonable and prudent
alternatives, as appropriate. As a matter of policy, the Services require an ITS be included in all formal
consultations, except those involving plants. The ITS includes a statement of anticipated incidental take
with reasonable and prudent measures, as appropriate, to minimize such take. This statement provides an
exemption from the prohibitions of section 9 of the ESA only when the agency and/or applicant
demonstrate clear compliance with the implementing terms and conditions, which are binding on the
action agency. The NOAA Fisheries issued a BO (July 1988) concerning the impacts of explosive-
severing activities used during OCS structure decommissionings on endangered or threatened species, and
the agency concluded that explosive severings may injure or kill sea turtles. At present, all sea turtle
species occurring in the GOM are listed and protected under the ESA. As part of the ITS issued with the
BO, NOAA Fisheries established mandatory mitigation measures that lessees and operators are required
to perform whenever explosive severing operations are involved.

Emphasizing a continued need for an incentive to keep explosive weights low, the MMS formally
requested that NOAA Fisheries amend the 1988 BO to establish a minimum charge size of 5 Ib. NOAA
Fisheries SERO subsequently addressed explosive charges <5 lb in a separate, informal BO. The October
2003, “de minimus” BO waives several mitigative measures of the 1988 BO (i.e., acrial observations, 48-
hr pre-detonation observer coverage, on-site NOAA personnel, etc.), reduces the potential impact zone
from 3,000 ft to 700 ft, and gives the operators/severing contractors the opportunity to conduct their own
observation work.

According to ESA regulations and the previous BO’s, a new consultation must be reinitiated if (1)
new information reveals impacts of the proposed activities that may affect listed species in a manner or to
an extent not considered thus far in the past BO’s, (2) the identified activities are modified in a manner
that causes an adverse effect to listed species not previously considered, (3) the amount or extent of
incidental take is exceeded, or (4) a new species is listed or critical habitat is designated that may be
affected by the operations. As NOAA Fisheries proceeds with rulemaking under the MMPA, they must
consult on the proposed rule. When completed, this PEA will become the primary information document
for formal consultation that will also consider both the 1988 and 2003 BO’s. Pending the outcome of the
PEA’s impact analyses, the consultation is expected to address the possible impacts of explosive-severing
and site-clearance activities on sea turtles and sperm whales in the GOM. It is likely MMS will join
NOAA Fisheries in their consultation to allow NOAA Fisheries to also address our agency actions.

1.5.5. Marine Mammal Protection Act

The MMPA of 1972 (16 U.S.C. 1361 ef seq.), made the Secretary of Commerce responsible for all
cetaceans and pinnipeds, except walruses. Authority for implementing the Act within the Department of
Commerce (DOC) is delegated to NOAA Fisheries. The Secretary of the Interior is responsible for
walruses, polar bears, sea otters, manatees, and dugongs; authority is delegated to FWS. The Act
established the Marine Mammal Commission (MMC) and its Committee of Scientific Advisors on
Marine Mammals (CSAMM) to provide oversight and advice to the responsible regulatory agencies on all
Federal actions bearing upon the conservation and protection of marine mammals. The MMPA also
established a moratorium on the taking of marine mammals in waters under U.S. jurisdiction. The term
“take” means to harass, hunt, capture, or kill or attempt to harass, hunt, capture, or kill any marine
mammal. Section 3(18)(A)Act defines harassment as:

any act of pursuit, torment, or annoyance which (i) has the potential to injure a marine
mammal or marine mammal stock in the wild; or (ii) has the potential to disturb a marine
mammal or marine mammal stock in the wild by causing disruption of behavioral
patterns, including, but not limited to migration, breathing, nursing, breeding, feeding, or
sheltering.

The terms Level A and Level B harassment correspond to paragraphs (A)(i) and (A)(ii), respectively.
Level B harassment is the most common form of taking associated with decommissioning activities. The
moratorium may be waived when the affected species or population stock is within its optimum
sustainable population range and will not be disadvantaged by an authorized taking (e.g., will not be
reduced below its maximum net productivity level, which is the lower limit of the optimum sustainable
population range). The Act directs that the Secretary, upon request, authorize the unintentional taking of
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small numbers of marine mammals incidental to activities other than commercial fishing when, after
notice and opportunity for public comment, the Secretary finds that the total of such taking during the 5-
year (or less) period will have, among other things, a negligible impact on the affected species. The
MMPA also specifies that the Secretary shall withdraw, or suspend, permission to take marine mammals
if, after notice and opportunity for public comment, the Secretary finds (1) that the applicable regulations
regarding methods of taking, monitoring, or reporting are not being complied with or (2) the taking is, or
may be, having more than a negligible impact on the affected species or stock.

In 1989, the American Petroleum Institute (API) petitioned NOAA Fisheries under Subpart A (§228)
of the MMPA for the incidental take of spotted and bottlenose dolphins during structure-removal
operations. The Incidental Take Authorization regulations were promulgated by NOAA Fisheries in
October 1995 (60 FR 53139, October 12, 1995), and on April 10, 1996 (61 FR 15884), the regulations
were moved to Subpart M (50 CFR 216.141 et seq.). Effective for five years, the take regulations detailed
conditions, reporting requirements, and mitigative measures similar to those listed in the 1988 ESA BO
requirements for sea turtles. After Subpart M expired in November 2000, NOAA Fisheries and MMS
advised operators to continue following the guidelines and mitigative measures of the lapsed subpart
pending a new petition and subsequent regulations. At the prompting of industry, NOAA Fisheries
released Interim regulations (Subpart M) in August 2002, which expired on February 2, 2004 (67 FR
49869, August 1, 2002).

When complete, MMS will use this PEA as the primary component of its Subpart I petition package.
NOAA Fisheries can tier from the PEA for their NEPA compliance with regard to the rulemaking
process, expediting the development, review, and publication of new take regulations. Once MMPA
regulations are implemented for the required marine mammals at all water depths, NOAA Fisheries will
then be able to exempt MMS and operators from ESA section 9 take prohibitions of sperm whales.

1.5.6. Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson Fishery Conservation and Management Act (MFCMA) of 1976 (16 U.S.C. 1251 et
seq.) established and delineated an area from the States’ seaward boundary outward 200 nautical miles
(nmi) as a fisheries conservation zone for the U.S. and its possessions. The Act established national
standards for fishery conservation and management.

Congress amended and reauthorized the MFCMA through passage of the Sustainable Fisheries Act of
1996. The Act, as amended, established eight Regional Fishery Management Councils (FMC’s) to
exercise sound judgment in the stewardship of fishery resources through the preparation, monitoring, and
revision of fishery management plans (FMP). An FMP is based upon the best available scientific and
economic data. The reauthorization also promotes domestic commercial and recreational fishing under
sound conservation and management principles, including the promotion and catch-and-release programs
in recreational fishing and encouraging the development of currently underutilized fisheries. The
reauthorization requires that the FMC’s identify Essential Fish Habitat (EFH). To promote the protection
of EFH, Federal agencies are required to consult on activities that may adversely affect EFH designated in
the FMP’s.

1.5.7. National Fishing Enhancement Act

The National Fishing Enhancement Act (NFEA) of 1984 (33 U.S.C. 2601 ef seq.), also known as the
Artificial Reef Act, establishes broad artificial-reef development standards and a National policy of the
U.S. to encourage the development of artificial reefs that will enhance fishery resources and commercial
and recreational fishing. The Secretary of Commerce provided leadership in developing a National
Artificial Reef Plan (NARP) that identifies design, construction, siting, and maintenance criteria for
artificial reefs and that provides a synopsis of existing information and future research needs. The
Secretary of the Army issues permits to responsible applicants for reef development projects in
accordance with the National Plan, as well as regional, State, and local criteria and plans. The law also
limits the liability of reef developers complying with permit requirements and includes the availability of
all surplus Federal ships for consideration as reef development materials. Although the Act mentions no
specific materials other than ships for use in reef development projects, the Secretary cooperated with the
Secretary of Commerce in developing the National Plan, which identifies oil and gas structures as
acceptable materials of opportunity for artificial-reef development. The MMS adopted a Rigs-to-Reefs
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policy in 1985 to respond to the NFEA and to broaden interest in the use of petroleum platforms and other
oil- and gas-related structures as artificial reefs.

1.5.8. Coastal Zone Management Act

The Coastal Zone Management Act (CZMA) (16 U.S.C. 1451 et seq.) was enacted by Congress in
1972 to develop a national coastal management program that comprehensively manages and balances
competing uses of and impacts to any coastal use or resource. The national coastal management program
is implemented by individual State coastal management programs in partnership with the Federal
Government. The CZMA Federal consistency regulations require that Federal activities (e.g., OCS lease
sales) be consistent to the maximum extent practicable with the enforceable policies of a State’s coastal
zone management program (CZMP). The Federal consistency also requires that other federally approved
activities (e.g., activities requlrlng Federal permits or approval) be consistent with a State’s CZMP. The
Federal consistency requirement is an important mechanism to address coastal effects, to ensure adequate
Federal consideration of all CZMP’s, and to avoid conflicts between States and Federal agencies. The
Coastal Zone Act Reauthorization Amendments of 1990 (CZARA), enacted November 5, 1990, as well as
the Coastal Zone Protection Act of 1996 (CZPA), amended and reauthorized the CZMA. The CZMA is
administered by the Office of Ocean and Coastal Resource Management (OCRM) within NOAA’s
National Ocean Service.

Three subparts of the CZMA regulations (15 CFR 930) are directly related to OCS oil and gas
activities. Subpart C (15 CFR 930.30 to 15 CFR 930.46) concerns consistency requirements for major
Federal actions (e.g., lease sales) and Subpart E (15 CFR 930.70 to 15 CFR 930.85) deals with the
consistency review process of plans outlining OCS exploration and production activities. Subpart D (15
CFR 930.50 to 15 CFR 930.66) outlines the requirements for ensuring consistency of any activities
requiring a Federal permit or license (e.g., pipeline installation permits and geological and geophysical
permits). In accordance with Subpart D guidance, each State CZMP lists which federally licensed or
permitted activities could affect their coastal zone. At present, none of the Gulf States include structure-
removal permits as listed activities in their CZMP’s; however, Subpart D procedures (15 CFR 930.54)
provide additional guidance for any “unlisted” activities. This, in turn, would offer each affected State
the opportunity to receive and review each structure-removal application for consistency.

1.5.9. Clean Air Act

The 1970 Clean Air Act (CAA) (42 U.S.C. 7401 et seq.) established the National Ambient Air
Quality Standards (NAAQS). The CAA required Federal promulgation of national primary and
secondary standards. The primary NAAQS standards are to protect public health; the secondary
standards are to protect public welfare. Under the Clean Air Act, the U.S. Environmental Protection
Agency (USEPA) sets limits on how much of a pollutant can be in the air anywhere in the United States.
Although the CAA is a Federal law covering the entire country, the states do much of the work to carry
out the Act. The law allows individual states to have stronger pollution controls, but states are not
allowed to have weaker pollution controls than those set for the whole country. The law recognizes that it
makes sense for states to take the lead in carrying out the CAA because pollution control problems often
require special understanding of local industries, geography, housing patterns, etc.

States may have to develop state implementation plans (SIP’s) that explain how each state will come
into or remain in compliance with the CAA, as amended. The states must involve the public, through
hearings and opportunities to comment, in the development of the SIP. The USEPA must approve the
SIP, and if the SIP is not acceptable, USEPA can take over enforcing the CAA, as amended, in that state.
The U.S. Government, through USEPA, assists the states by providing scientific research, expert studies,
engineering designs, and money to support clean air programs.

The CAA established the Prevention of Significant Deterioration (PSD) program to protect the quality
of air in the regions of the United States where the air is cleaner than required by the NAAQS. Under the
PSD program, air quality attainment areas in the United States were classified as Class I or Class II (a
Class III designation was codified but no areas were classified as such). Class I areas receive the most
protection. Any new major (250 tons per year or larger) permanent source of emissions is required to
receive a review by the Federal permitting agency, and the Federal permitting agency must consult with
the appropriate Federal land manager prior to granting approval. The FWS is the Federal land manager
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for Breton, St Marks, Okefenokee, and Chassahowitzka Class I areas. The National Park Service (NPS)
is the Federal land manager for the Everglades Class I area.

The CAA, as amended, delineates jurisdiction of air quality between the USEPA and DOI. For OCS
operations in the Gulf of Mexico, those operations east of 87.5°W. longitude are subject to USEPA air
quality regulations and those west of 87.5°W. longitude are subject to MMS air quality regulations. In the
OCS areas under MMS jurisdiction, the MMS regulations at 30 CFR 250 are in force.

The 1990 Clean Air Act Amendments (CAAA) (Public Law No. 101-549)) required that MMS
conduct and complete a study to evaluate impacts from the development of OCS petroleum resources in
the Gulf on air quality in the ozone nonattainment areas. (Florida was not included in the study area
since, at that time, the counties in the Panhandle were in compliance with the Federal ozone standard.)
That study was completed in late 1995. Based on the results of this study, the Secretary has consulted
with the USEPA Administrator to determine if new requirements are needed for the OCS areas in the
Gulf of Mexico that remain under MMS jurisdiction (the areas west of 87°30°W. longitude). Based on
the consultation, it was determined that no new requirements are needed at this time.

The MMS air quality regulations are at 30 CFR 250 Subpart C. These regulations are based on
potential impacts; as such, the farther away from shore, the larger the allowable emission rate before an
air quality impact analysis is required. All OCS plans are required to include emission information and
receive air quality review. The regulations allow MMS to select which OCS plans require emissions
information for air quality review. In 1994, the Gulf of Mexico Region issued a Letter to Lessees
requiring operators to submit standardized emissions information with all OCS plans. This requirement is
more stringent than corresponding onshore requirements because MMS applies the same exemption levels
and significance levels to temporary sources as it does to permanent sources. Under the onshore PSD
regulations temporary sources are typically exempt from air quality permitting requirements. The MMS’s
impact-based regulations establish a three-tier process for identifying potentially significant emission
sources. There are no screening models developed for offshore use. The only model approved by
USEPA as a preferred model for modeling offshore emission sources’ impacts upon onshore areas is the
Offshore and Coastal Dispersal (OCD) model developed by MMS in 1989. The OCD model is based on
steady-state Gaussian assumptions.

1.5.10. Clean Water Act

The Clean Water Act (CWA) is a 1977 amendment to the Federal Water Pollution Control Act of
1972. The CWA establishes the basic structure for regulating discharges of pollutants to waters of the
United States. Under the CWA, it is unlawful for any person to discharge any pollutant from a point
source into navigable waters without a National Pollution Discharge Elimination System (NPDES)
permit. The USEPA may not issue a permit for a discharge into ocean waters unless the discharge
complies with the guidelines established under Section 403(c). These guidelines are intended to prevent
degradation of the marine environment and require an assessment of the effect of the proposed discharges
on sensitive biological communities and aesthetic, recreation, and economic values, both directly and as a
result of biological, physical, and chemical processes altering the discharges.

All waste streams generated from offshore oil and gas activities are regulated by the USEPA,
primarily by general permits. Under Sections 301 and 304 of the CWA, USEPA issues technology-based
effluent guidelines that establish discharge standards based on treatment technologies that are available
and economically achievable. The most recent effluent guidelines for the oil and gas extraction point
source category were published in 1993 (58 FR 12454). Within the Gulf of Mexico, USEPA Region 4
has jurisdiction over the eastern portion of the Gulf, including all of the OCS Eastern Planning Area and
part of the CPA off the coasts of Alabama and Mississippi. The USEPA’s Region 6 has jurisdiction over
the majority of the CPA and all of the WPA. Each region has promulgated general permits for discharges
that incorporate the 1993 effluent guidelines as a minimum. In some instances, a site-specific permit is
required. The USEPA also published new guidelines for the discharge of synthetic-based drilling fluids
(SBF) on January 22, 2001 (66 FR 6850).

Other sections of the CWA also apply to offshore oil and gas activities. Section 404 of the CWA
requires a Corps of Engineers’ (COE) permit for the discharge or deposition of dredged or fill material in
all the waters of the United States. Approval by the COE, with consultation from other Federal and State
agencies, is also required for installing and maintaining pipelines in coastal areas of the Gulf of Mexico.
Section 303 of the CWA provides for the establishment of water quality standards that identify a
designated use for waters (e.g., fishing/swimming). States have adopted water quality standards for ocean
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waters within their jurisdiction (waters of the territorial sea that extend out to 3 mi off Louisiana,
Mississippi, and Alabama, and 3 leagues off Texas and Florida). Section 402(b) of the CWA authorizes
USEPA approval of State permit programs for discharges from point sources.

1.5.11. Occupational Safety and Health Act

The Occupational Safety and Health Act (OSHA) of 1970 (29 U.S.C. 651-678) was enacted to assure,
to the extent possible, safe and healthful working conditions and to preserve our human resources. The
Act encourages employers and employees to reduce occupational safety and health hazards in their places
of employment and stimulates the institution of new programs and the perfection of existing programs for
providing safe and healthful working conditions. The Act establishes a National Institute for
Occupational Safety and Health, which is authorized to develop and establish occupational safety and
health standards. The Act also establishes a National Advisory Committee on Occupational Safety and
Health.

The Act empowers the Secretary of Labor or his representative to enter any factory, plant,
establishment, workplace, or environment where work is performed by employees and to inspect and
investigate during regular working hours and at other reasonable times any such place of employment and
all pertinent conditions and equipment therein. If, upon inspection, the Secretary of Labor or authorized
representative believes that an employer has violated provisions of the Act, the employer shall be issued a
citation and given 15 days to contest the citation or proposed assessment of penalty.

1.5.12. Rivers and Harbors Act

Section 10 of the Rivers and Harbors Act (RHA) of 1899 (33 U.S.C. 401 ef seq.) prohibits the
unauthorized obstruction or alteration of any navigable water of the U.S. The construction of any
structure in or over any navigable water of the U.S., the excavating from or depositing of dredged
material or refuse in such waters, or the accomplishment of any other work affecting the course, location,
condition, or capacity of such waters is unlawful without prior approval from the U.S. Army Corps of
Engineers (COE). The legislative authority to prevent inappropriate obstructions to navigation was
extended to installations and devices located on the seabed to the seaward limit of the OCS by Section
4(e) of the OCSLA of 1953, as amended.

1.5.13. Ports and Waterways Safety Act

The Ports and Waterways Safety Act (PWSA—33 U.S.C. 1223) authorizes the USCG to designate
safety fairways, fairway anchorages, and traffic separation schemes (TSS’s) to provide unobstructed
approaches through oil fields for vessels using GOM ports. The USCG provides listings of designated
fairways, anchorages, and TSS’s in 33 CFR 166 and 167, along with special conditions related to oil and
gas production in the GOM. In general, no fixed structures, such as platforms, are allowed in fairways.
Temporary underwater obstacles such as anchors and attendant cables or chains attached to floating or
semisubmersible drilling rigs may be placed in a fairway under certain conditions. Fixed structures may
be placed in anchorages, but the number of structures is limited.

A TSS is a designated routing measure that is aimed at the separation of opposing streams of traffic
by appropriate means and by the establishment of traffic lanes (33 CFR 167.5). The Galveston Bay
approach TSS and precautionary areas is the only TSS established in the GOM.

38



2. ALTERNATIVES
2.1. IDENTIFICATION OF ALTERNATIVES

As a programmatic document, the alternatives analyzed in this PEA are required to address a broad
range of activities that could occur during GOM decommissioning operations. The general scope of this
PEA will aid in its role as a reference document for future, tiered SEA’s; allowing their analyses to focus
on site-specific issues and the potential impacts related to individual removal activities. Additional
factors that had to be adopted into the alternatives concerned the PEA’s subsequent role a supporting
document for a MMPA take-regulation rulemaking petition. Rulemaking application guidelines (50 CFR
216.104(a)(1)) require that the petition package and reference information include detailed descriptions of
all activities that could result in the incidental take of marine mammals for a complete rulemaking cycle.
The alternatives presented in this PEA incorporate necessary information from industry and severing
subcontractors, which summarizes and projects their decommissioning needs for the next several years.
Under guidance given by NOAA Fisheries, and using the industry information and additional data from
several funded studies, MMS developed and evaluated the following alternatives as possible methods of
meeting the purpose and need of the proposed action previously described in Chapter 1.2.

2.1.1. Alternatives Analyzed

The three alternatives analyzed in this PEA provide oil and gas operators and their decommissioning
contractors with the means necessary to conduct structure-removal operations safely and effectively while
successfully adhering to all applicable OCS laws and regulations. Each of the alternatives encompass
activities that include: (1) equipment and vessel mobilization and target preparation (Chapter 1.4.6); (2)
underwater structural-member severance (Chapter 1.4.7); (3) post-severance salvage (Chapter 1.4.8); and
(4) final site-clearance verification (Chapters 1.4.9). All of these activities, including the potential target
structures (Chapter 1.4.5), are identical for Alternatives A, B, and C with the exception of underwater
severance options. The severance options proposed in each alternative differ based upon the type of
cutting tools used, which are classified in this PEA as either nonexplosive (Chapter 1.4.7.1) or explosive
(Chapter 1.4.7.2). Additionally, where all of the alternatives propose identical nonexplosive-severance
methods, the use of explosive-severance is extensive in Alternative A, limited in Alternative B, and
prohibited in Alternative C. Consequently, the alternative summaries (below) and discussions (Chapter
2.2) will focus primarily on the differences between each proposal’s explosive-severance options.

Alternative A—Structure-Removal Operations with “Dynamic” Severance Options

Activities addressed under Alternative A (the proposed action) would allow for the severance and
removal of all of the structures described in Chapter 1.4.5 in all water depths of the area of the proposed
action (Chapter 1.4.2). Severances conducted under this alternative permit the use of all nonexplosive
(Chapter 1.4.7.1) and explosive (Chapter 1.4.7.2) severing tools in both internal/external and AML/BML
configurations. Because of their minimal impact on MPS, no criteria, restrictions, or mitigation will be
established for nonexplosive severance methodologies. However, primarily because of the potentially-
harmful pressures and acoustic energy released by underwater detonations, individual explosive-
severance charges will be limited to 500 1b and grouped into the following categories:

Very-Small Blasting %_ISOILbABI\IXII{J
Small Blasting >>15(3_22001Lb fl\lz/%
Standard Blasting >20-80 Ib BML/AML
Large Blasting >80-200 Ib BML/AML
Specialty Blasting >200-500 Ib BML/AML
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The blasting categories were developed by MMS in direct coordination with industry representatives
from the Offshore Operators Committee (OOC) and the three primary GOM explosive-severance
contractors (e.g., DEMEX International, Inc. (DEMEX), Explosive Service International, Ltd. (ESI), and
Jet Research Center (JRC)). Industry input on current and future severance needs was provided to MMS
in the Explosive Technology Report for Structure Removals in the Gulf of Mexico (ETR; DEMEX,
2003). In addition to recommended blasting categories (minimum and maximum charge sizes), the ETR
also provided MMS with descriptions of methodologies, target structures, explosive-charge designs, and
general safety concerns.

In addition, all of the explosive-severance activities conducted under Alternative A would be
performed in accordance with the mitigation proposed for use in Appendix F. To afford added protection
of sea turtles and archacological, benthic, and infrastructure resources, Appendix F also details vessel
mobilization/demobilization, progressive-transport, and site-clearance trawling mitigation measures.
Depending upon the future NEPA review of removal applications filed subsequent to this PEA, additional
operational and environmental mitigation/guidance could be issued via MMS’s SEA and permit approval
process. Because of possible MPS impacts, the explosive tools proposed under this alternative would also
require formal ESA Section 7 consultation and MMPA incidental-take authorization.

Alternative B—Structure-Removal Operations with “Generic” Severance Options

Alternative B represents the “no action” alternative and continuation of the status quo. Severance
activities conducted under this alternative would permit the use of all nonexplosive cutters (Chapter
1.4.7.1) in both internal/external and AML/BML configurations. No criteria, restrictions, or mitigation
would be established for nonexplosive methodologies; however, explosive-severance charges would be
restricted to the following, status quo categories:

“De Minimus” Blasting 0-51b BML
“Generic” Blasting >5-50 Ib BML

Explosive-severance activities conducted under Alternative B would also be limited to the terms and
conditions of the “generic” (USDOC, NMEFS, 1988) and “de minimus” (USDOC, NOAA, 2003) BO’s
that are currently applicable to “status quo™ operations. For this reason, all explosive activities are limited
to targets within the CPA and WPA, with “generic” blasting charges (>5-50 1b) restricted to use in water
depths <200 m. As with the proposed action, Alternative B is subject to the mobilization/demobilization,
progressive-transport, and site-clearance trawling mitigation measures outlined in Appendix F, and
additional operational and environmental mitigation/guidance could be dispensed via MMS’s SEA and
permit approval process. Even though explosive severance would be limited to status quo levels under
this alternative, the continued potential for impacts to MPS would also require formal ESA; Section 7
consultation and MMPA incidental-take authorization.

Alternative C—Structure-Removal Operations with Nonexplosive Severance Options

Activities addressed under Alternative C would allow for the severance and removal of all of the
structures described in Chapter 1.4.5 within all water depths of the area of the proposed action (Chapter
1.4.2). Severance activities conducted under this alternative would only permit the use of the
nonexplosive cutting tools described in Chapter 1.4.7.1. The nonexplosive cutters could be deployed in
both internal/external and AML/BML configurations, with no applied criteria, restrictions, or mitigation.
However, the applicable vessel mobilization/demobilization, progressive-transport, and site-clearance
trawling mitigation outlined in Appendix F would apply to non-severance activities to afford protection of
sea turtles and archaeological, benthic, and infrastructure resources. As with Alternatives A and B, site-
specific removal activities may be subject to additional mitigation pending MMS’s SEA and permit
approval process. Since explosive-severance is prohibited under Alternative C, MMPA incidental-take
authorization would not be necessary. However, MMS would still consult formally under the ESA
because of the potential for sea turtle impacts that could result from site-clearance trawling activities.
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2.1.2. Alternatives Considered but Not Analyzed in Detail

Several other alternatives were considered and reviewed during the early stages of this PEA’s
development. Ultimately, a viable alternative had to present a programmatic approach, ensure that the
purpose and need of this assessment could be met, and be feasible under the regulatory directives of the
OCSLA, MMPA, ESA, and other applicable guidance. Table 2-1 lists alternatives that were considered,
but dismissed and not analyzed further along with the rationale.

Table 2-1

Alternatives Considered But Not Analyzed

Dismissed Alternative Reason Not Analyzed

Not a true “no action” alternative since implementation would
require major modifications to OCSLA and RHA regulations to
allow for expired-lease obstructions and increased navigation
hazards. The abandoned structures would also require continual
maintenance and present space-use conflicts with future
leaseholders and other potential users of the GOM OCS.

This alternative prevents proper mitigative planning at the

“In-Situ” Abandonment Only
(No Decommissionings Permitted)

Structure Removals with
“Unlimited” Severance Options
(No Limit on Explosive Charges)

programmatic level and would be problematic for subsequent
MMPA rulemaking and ESA consultation efforts since the
explosive charge size is used within a model to determine the
potential impact zone for marine protected species.

Structure Removals with “Seasonal”
Severance Options
(Seasonal Removal Restrictions )

Based primarily upon observed “seasonal” movements or
behavioral patterns of MPS, this alternative would restrict
certain mobilization and severing activities for several weeks or
months each year. However, this option would rely upon
incomplete seasonal data and fail to account for intermittent
decommissioning needs (i.e., emergency removals, lease
expirations, etc.).

Structure Removals without
Existing or Additional Mitigation
(No Mitigation Scenarios)

This alternative was not analyzed in detail based upon the
reported effectiveness of the current level of mitigation placed
on “status quo” severing activities, which additionally limits
explosive charge sizes to 50 1b or less (the Proposed Action

increases the level to 500 1b).

It was determined that Alternative A (the proposed action) would best present permittees with all the
options available to meet the objectives of the purpose and need (Chapter 1.2) while allowing MMS and
NOAA Fisheries to engage in the proper mitigative planning that would benefit effective rulemaking and
consultation endeavors to comply with MMPA, ESA, and the OCSLA.

2.2. DESCRIPTION OF ALTERNATIVES

2.2.1. Alternative A—Structure-Removal Operations with “Dynamic” Severance

Options (the Proposed Action)

As detailed in Chapter 1.4, Description of the Proposed Action, the measures addressed under this
alternative would allow for a complete suite of activities that could be conducted during structure, well,
and pipeline decommissioning operations. The first set of these activities to occur on the GOM OCS
involve the onsite mobilization of lift and support vessels, specialized equiprnent, and load barges
necessary to receive the salvaged structure. Distinguished as “pre-severance” operations (Chapter 1.4.6),
these intensive, though temporary (generally <2 weeks), activities also include the procedures necessary
to prepare decommissioning targets for severance (e.g., equipment shutdown, topside cutting/bracing, and
sediment jetting).
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Once the target is readied, specialized contractors are allowed to deploy either nonexplosive (Chapter
1.4.7.1) and explosive (Chapter 1.4.7.2) cutting tools to conduct required seabed (BML) and or water
column (AML) severances. Nonexplosive-severance methods include the use of mechanical, abrasive,
and diamond wire cutters or commercial divers outfitted with cutting torches (i.e., arc or gas). The use of
these nonexplosive-severance tools under this alternative is expected to result in minimal MPS and
marine impacts; therefore, there are no related criteria, restrictions, or mitigation on their use. However,
the underwater detonation of explosive-severance tools releases shock wave (pressure) and acoustic
energy at levels that may be harmful or fatal to proximal MPS. For this reason, AML/BML explosive
cutting tools (e.g., bulk, shaped, and refraction charges) are categorized into 5 separate blasting ranges,
and depending upon their use in either a shelf (<200 m) or slope (>200 m) species-delineation zone,
would result in 20 separate severance scenarios (Table 2-2).

Table 2-2

Blasting Category Parameters and Associated Severance Scenario Numbers

Blasting Charge Configuration Species-Delineation | Scenario
Category Range Zone Number
0-10 1b BML Shelf (<200 m) Al
Very-Small Slope (>200 m) A2
Blasting 051 AML Shelf (<200 m) A3
Slope (>200 m) A4
~1020 Ib BML Shelf (<200 m) B1
Small Slope (>200 m) B2
Blasting 5201 AML Shelf (<200 m) B3
Slope (>200 m) B4
520-80 Ib BML Shelf (<200 m) Cl
Standard Slope (>200 m) C2
Blasting 20.80 Tb AML Shelf (<200 m) C3
Slope (>200 m) C4
~80-200 Ib BML Shelf (<200 m) D1
Large Slope (>200 m) D2
Blasting 80200 Ib AML Shelf (<200 m) D3
Slope (>200 m) D4
>200-500 Ib BML Shelf (<200 m) El
Specialty Slope (>200 m) E2
Blasting £900-500 Ib AML Shelf (<200 m) E3
Slope (>200 m) E4

Annual activity projections for each of the explosive-severance scenarios are addressed in Appendix
A of this PEA. The approach and steps taken by MMS to model detonation pressure/energy propagation,
establish impact-zone ranges, and calculate potential take-estimates related to each scenario are detailed
in Appendix E. In addition, Appendix F, Programmatic Mitigation for the Proposed Action, details the
parameters of the pre- and post-detonation monitoring and reporting of each scenario necessary to ensure
MPS protection.

Alternative A includes all of the post-severance activities related to the lifting, loading, transporting,
and salvaging (i.e., artificial reef development, reuse, scraping, etc.) of the decommissioning target
(Chapter 1.4.8). The trawling and/or sonar work conducted in the final, site-clearance and verification
activities is also afforded under the proposed action (Chapters 1.4.9). Since these and most of the pre-
severance activities proposed under this alternative could result in bottom-disturbing impacts on
archaeological sites/artifacts and sensitive benthic features, Appendix F includes vessel mobilization and
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demobilization, progressive-transport, and site-clearance trawling mitigation measures. Depending upon
future NEPA review of individual decommissioning applications, additional operational and
environmental mitigation/guidance could be issued conditional to permit approval.

Because of possible MPS impacts, the use of explosive tools and/or site-clearance trawling techniques
proposed under this alternative would require ESA Section 7 consultation (for sea turtles and sperm
whales) and MMPA incidental-take authorization (for all applicable marine mammals).

2.2.2. Alternative B—Structure-Removal Operations with “Generic” Severance
Options (the “Status Quo” Action)

Alternative B represents the “no action” alternative and continuation of the status quo. This
alternative would include the same suite of pre-severance, nonexplosive cutting, post-severance, and site-
clearance/verification activities included in the proposed action (Alternative A). However, explosive-
severance methodologies would continue to be permitted under the conditions described in the 1987 PEA
(USDOI, MMS, 1987) and the terms, conditions, and mitigation measures of the “generic” (USDOC,
NMEFS, 1988) and “de minimus” (USDOC, NOAA, 2003) BO’s for explosive-severing activities. The
scope of status quo limitations on explosive-severances restricts charges to internally-configured, BML
cutters that can be used only in the CPA and WPA of the GOM. In addition, explosive charges used in
water depths <200 m are restricted to 50 1b, and charges designed for use in water depths >200 m are
limited to 5 1b.

As with the proposed action, pre- and post-severance activities included in Alternative B are subject
to the mobilization/demobilization, progressive-transport, and site-clearance trawling mitigation measures
outlined in Appendix F, and additional operational and environmental mitigation/guidance could be
dispensed via MMS’s SEA and permit approval process. Even though explosive severance limits would
be identical to status quo conditions under this alternative, the continued potential for impacts to MPS
would require ESA Section 7 consultation; primarily to address potential impacts to sea turtles captured in
site-clearance trawls. Incidental-take authorization under would still be required. Ultimately, despite
being the “no action” alternative, the activities proscribed under Alternative B would ensure that the
purpose and need of this assessment could be met, and it is feasible under all regulatory directives.

2.2.3. Alternative C—Structure-Removal Operations with Nonexplosive
Severance Options

Alternative C would include the same suite of pre-severance, nonexplosive cutting, post-severance,
and site-clearance/verification activities included in the proposed action (Alternative A) and no-action
alternative (Alternative B); however, all explosive-severance activities would be prohibited. As with
Alternatives A and B, pre- and post-severance activities included in Alternative B are subject to the
mobilization/demobilization, progressive-transport, and site-clearance trawling mitigation measures
outlined in Appendix F, and additional operational and environmental mitigation/guidance could be
dispensed via MMS’s SEA and permit approval process.

Since severing activities conducted under this alternative would only permit the use of the
nonexplosive cutting tools outlined in Chapter 1.4.7.1, MMS determined that no marine mammal impacts
would result and an application for MMPA incidental-take authorization regulation will not be necessary.
However, since potential sea turtle impacts could result from site-clearance trawling activities, MMS
would still consult under the ESA Section 7. Despite the prohibition of explosive severance, the activities
proscribed under Alternative C would ensure that the purpose and need of this assessment could be met,
and it is feasible under all regulatory directives.

2.3. COMPARISON OF ALTERNATIVES

As noted in the previous discussions, the suite of activities included in Alternatives A, B, and C
would provide oil and gas operators and their decommissioning contractors with the means necessary to
conduct structure-removal operations safely and effectively while successfully adhering to all applicable
OCS laws and regulations. The only difference between each alternative relates to the extensive, limited,
or prohibited use of explosive-severing tools; of which, MMS identified the primary advantages and
disadvantages listed in Table 2-3.
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Table 2-3

Comparison of Alternatives — Advantages and Limitations/Additional Requirements Identified by MMS

Alternative

Advantages

Limitations/Additional Requirements

A. Structure-Removal Ops
with “Dynamic”
Severance Options
(Proposed Action)

Multiple charge ranges allow for
flexibility and the removal of
larger/more-difficult targets.
Larger Standard charge (80 1b)
decreases odds of incomplete cuts
and high net-weight reshoots.
AML severances expand removal
options (i.e., reefing, sectioning,
pipeline and mooring cuts, etc.).
Will increase research and
development of smaller/more-
efficient severance charges.

If used; nonexplosive severance
options would result in nominal
environmental impacts.

= Requires ESA consultation /
MMPA authorization because of
possible MPS impacts.

= Fish kills (some perhaps large)

= Extensive monitoring/mitigation
requirements.

= Standard-, Large-, and Specialty-
charge ranges are above those
currently observed/monitored.

= Little-to-no increase in research
and development of nonexplosive
cutting methodologies.

= The Platform Removal Observer
Program (PROP) would require
some changes/modifications.

B. Structure-Removal Ops
with “Generic”
Severance Options
(“Status Quo” Action)

“Status Quo” criteria/mitigation is
established and demonstrated as
effective for MPS protection.
Little-to-no change in PROP
coordination and processes.

If used; nonexplosive severance
options would result in nominal
environmental impacts.

= Requires ESA consultation /
MMPA authorization because of
possible MPS impacts.

= Fish kills.

= Most explosive-severance activities
limited to the shelf (<200 m) of the
CPA/WPA only.

= Little-to-no increase in research/
development of smaller charges or
nonexplosive methodologies.

= Potential to limit the removal of
upcoming, problematic targets.

C. Structure-Removal Ops
with Nonexplosive
Severance Options

Nominal environmental impacts.
No fish kills.

No daytime restrictions or
severance-related mitigation.
Minimal-to-no MPS impacts.
MMPA take authorization not
required.

Will increase research and
development of nonexplosive
cutting methodologies.
Economic benefit to nonexplosive-
severance contactors.

= Requires ESA consultation due to
potential sea turtle impacts from
site-clearance trawling.

= Will increase the “exposure time”
and subsequent safety risks and
costs for all removal operations.

= Limits severance options and
capabilities; chiefly in deepwater.

= Economic detriment for explosive-
severance contractors.
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3. DESCRIPTION OF THE AFFECTED ENVIRONMENT

The description of, and impacts to, the potentially affected environment and associated resources
discussed in Chapters 3 and 4 of the PEA are based on the potential impact-producing factors (IPF’s)
identified by MMS’s internal scoping. The IPF’s and related resources/activities are listed below:

Issue Impact-Producing Factors Affected Resource/Activity (Chapter)

Air Emissions From support vessels/equipment during Air Quality (3.2.1)
mobilization, severing, and
demobilization stages

Water Degradation From vessel discharges, products released | Water Quality (3.2.2)
during severing (i.e., abrasives, explosive
products, etc.), and sediment

redistribution
Acoustic Energy and Released into the underwater Marine Mammals (3.3.1)
Shock Waves environment during operations and the Sea Turtles (3.3.2)

detonation of explosive severing charges | Fish Resources (3.3.3)
Commercial Fishing (3.4.1)

Bottom Disturbances Occurring during anchor handling, Benthic Resources (3.3.4)
progressive transport of the jacket Archaeological Resources (3.4.2)
assembly, and site-clearance trawling Pipeline and Cables (3.4.3)

Structure Lifting and Severed obstructions/platforms hoisted Military Use and Warning Areas (3.4.4)
“Removal” from the seafloor and transported off-site | Navigation and Shipping (3.4.5)

The affected resources and activities listed above are grouped and discussed under the physical
environment (air and water quality), marine resources (marine mammals, sea turtles, and fish and
benthic resources), and other resources/activities (archaeological resources, pipelines and cables,
navigation and shipping, and military use and warning areas).

3.1. PHYSICAL ENVIRONMENT

3.1.1. Air Quality

The CAA established the NAAQS; the primary standards are to protect public health and the secondary
standards are to protect public welfare. New NAAQS for ozone and particulate matter took effect on
September 16, 1997. The current NAAQS (40 CFR 50.12 and 62 FR 138, July 18, 1997) are shown in
Table 3-1. The CAA Amendments of 1990 established classification designations based on regional
monitored levels of ambient air quality. These designations impose mandated timetables and other
requirements necessary for attaining and maintaining healthful air quality in the U.S. based on the
seriousness of the regional air quality problem. When measured concentrations of regulated pollutants
exceed standards established by the NAAQS, an area may be designated as a nonattainment area for a
regulated pollutant. The number of exceedances and the concentrations determine the nonattainment
classification of an area. There are five classifications of nonattainment status: marginal, moderate,
serious, severe, and extreme (CAA Amendments, 1990).

The Federal OCS waters attainment status is unclassified. The OCS areas are not classified because
there is no provision for any classification in the Clean Air Act for waters outside of the boundaries of
State waters. Only areas within State boundaries are to be classified either attainment, nonattainment, or
unclassifiable. Operations west of 87.5° W. longitude fall under MMS jurisdiction for enforcement of the
Clean Air Act. The OCS waters east of 87.5° W. longitude are under the jurisdiction of USEPA. Figure
3-1 presents the air quality status along the Gulf Coast as of August 2001. All air-quality nonattainment
areas reported in Figure 3-1 are for ozone nonattainment. It is expected that the number of areas of
violation will increase under the new 8-hr ozone NAAQS as compared to the number of areas under the
old 1-hr standard. As of August 2001, the new 8-hr ozone standard had not yet been fully implemented
because of pending court action.
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Table 3-1

National Ambient Air Quality Standards (NAAQS)

Pollutant Averaging Period Primary Standards® Secondary Standards”
Ozone 1-hour ¢ 0.12 ppm (235 pg/m?) (same as primary)
8-hour ¢ 0.08 ppm (157 pg/m?) (same as primary)
Sulphur Dioxide Annal %% ppm (80 pg/m’) A
24-hour 014 55m (365 pg/m’) NA
3-hour© NA 1,300 pg/m’
Carbon Monoxide 8-hour ° 9.0 ppm (10 mg/m”) NA
-hour ¢ 35 ppm (40 mg/m” NA
Nitrogen Dioxide Annual 0.053 ppm (100 pg/m® (same as primary)
Suspended Particulate Annual 50 pg/m’ (same as primary)
Matter (PM,)
24-hour 150 pg/m*" (same as primary)
PM, 5* Annual 15 pg/m3¢ (same as primary)
24-hour 65 pg/m*" (same as primary)
Lead Calendar Quarter 1.5 pg/m’ (same as primary)

court action.

=3 - o

pg/m’ = micrograms per cubic meter.
Source: 40 CFR 50 (Federal Register, 1997).
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The levels of air quality necessary, with an adequate margin of safety to protect the public health.

The levels of air quality necessary to protect the public welfare from any known or anticipated adverse
effects of a pollutant.

Not to be exceeded more than once a year.
New standard effective 9/16/97, but as of 8/01 has not yet been fully implemented because of pending

Three-year average of the annual fourth-highest daily maximum 8-hour average for each monitor.
Based on the 99" percentile of 24-hour PM,, concentration at each monitor.
Based on 3-year average of annual arithmetic mean concentrations.

Based on 3-year average of 98™ percentile of 24-hour concentrations.
Notes: mg/m® = milligrams per cubic meter = 1,000 pg/m™
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Figure 3-1. Status of Ozone Attainment in the Coastal Counties and Parishes Near the Area of the Proposed Action.




Pollutant levels in coastal areas of Texas reported in the Air Monitoring Report, 1991 (Texas Air
Control Board, 1994) were nitrogen dioxide (NO,), carbon monoxide (CO), sulphur dioxide (SO,),
particulate matter (PM;,), and ozone (O;). The State of Texas is considered to be in attainment for the
pollutants SO, and NO,. Exceedances of the national standards for CO and PM,y, have only been
measured in the interior of the state. Thus, there have been no exceedances of the NAAQS for SO,, NO,,
CO, and PMy, in Texas coastal areas (also see USEPA, 2001). The following Texas coastal counties are
classified as nonattainment for ozone: Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty,
Jefferson, Hardin, and Orange (USEPA, 2001).

Measurements of pollutant concentrations in Louisiana are presented in the Air Quality Data Annual
Report, 1996 (LADEQ, 1996). Louisiana is considered to be in attainment of the NAAQS for CO, SO,,
NO,, and PM, (also see USEPA, 2001). As of August 2001, six Louisiana coastal zone parishes have
been tentatively designated nonattainment for ozone: Iberville, Ascension, East Baton Rouge, West
Baton Rouge, and Livingston (USEPA, 2001). Ozone measurements (LADEQ, written communication,
1997) between 1989 and 1997 show that the number of days exceeding the national standards are
declining.

Air quality data for 1993 were obtained from the Alabama Department of Environmental
Management (ALDEM) for PMy, NO,, and Os;. The data show that Mobile County is in attainment of
the NAAQS for all criteria pollutants. There have been no exceedances of the NAAQS for SO,, NO,,
CO, and PM, in the State of Alabama (USEPA, 2001).

The State of Florida has no nonattainment areas in its coastal counties (USEPA, 2001). Relative to
onshore air quality in Escambia County, USEPA’s Aerometric Information Retrieval System was
accessed for ambient air monitoring data of SO,, O3, and PM,, for the years 1995 through 1997. During
this period, the following exceedances of applicable standards were recorded: no measurements of SO,;
three measurements of O3 (one in 1995 and two in 1996); and no measurements of PM;,. If the proposed,
new, 8-hr ozone standard is imposed using the 1996-1998 data, Escambia County would be in violation.
Indeed, during the 1998 summer season, there were a number of ozone alerts.

Prevention of Significant Deterioration (PSD) Class I 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. The PSD maximum allowable
pollutant increase for Class I areas are as follows: 2.5 pg/m’ annual increment for NO,; 25 ug/m® 3-hr
increment, 5 pg/m’ 24-hr increment, and 2 ug/m’ annual increment